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Brompton and Kensington Electricity 
Supply Co., 222 
Brown, Boveri & Co., 266, 754 
Calcutta Electric Supply Corporation, 
807, 549, 631, 797, 1037 
" Tramways Co., 587, 997 
Callender’s Cable and Construction 
Co., 675 
Canadian electrical combine, 837 
" 9 Ta Electric Co., 427, 
Cape Electric Tramways, 797, 876 
Caster-Kellner Alkali Co., 834, 954 
peii London Railway Co., 187, 224, 


26 
Charing Cross, Euston and Hampstead 
Railwav Co., 265 
„ Cross, West-End and City 
Electricity Supply Co., 226 
Chatham and District Light Railways 
Co., 145, 265 
Chelsea Electricity Supply Co., 225 
Chichester Electric Light and Power 
Co., 995 
Chili Telephone Co., 68, 148, 718 
. Electrie Tramway and Light 
‘O., 
Churchill, Charles, & Co., 807 
City ani ouh London Railway, 105, 
18 


m „„ Tramways Co., 
75 

jì oy Evens Ayres Tramways, 187, 
8 

» Of London Electric Lighting Co., 
105 

Cleveland and Durham Electric Power 

Co., E87, 629, 675, 713, 836, 917 

Clontarf and Hill of Howth Tramroad 
Co., 25 

Mi Yeuey Electrical Power Co., 

l 


7 
Commonwealth Edison Co., 69 


City Norxs- continued. 

Compagnie Francsise des Tramways 
Electriques et Omnibus de Bor- 
denux, 796 

Companies struck off the register, 675 

Consolidated Electrical Co., 267 

Continental, 349 

Electrical 

Co., 225 

Cordoba Light, Power and Traction 
Co., 66, 715, 791 

‘Costa Rica Electric Light and Trac. 
tion Co., 1075 

County of London Electric Supply 
Co., 149 

Crompton & Co., 144, 298 

Cuba Subinarine Telegraph Co., 676, 
714 

Cuban Telephone Co., 95 

Davis & Timmins, 427 

Dick, Kerr & Co., 509, 587 

Diesel Engine Co., 26 

Direct Spani-h Telegraph Co., 467 

nited States Cable Co., 106, 

146, 185, 631 

pour: Southern Electric Tramways, 
1 


Enterprises 


uj 


MU 


Drake & Gorham, 775, 715 

Dublin and Lucan Electric Railway 
Co., 183, 849 

Dublin United Tramways Co. (1896), 
1 


ot 
Dumbarton Burgh and District Tram. 
ways Co., 387 
Dundee, Broughty Ferry and District 
Tramway Co., 467, f87 
Eastern Extension, Australasia and 
China Telegraph Co., 70, 
509, 764, 795, 953 
j Telegraph Co., 25, 687, 755, 
835, 99 
Edison & Swan United Electric Light 
Co., 754, «36 
Edmundson's Electricity Corporation, 
65, 147 
Egypt, 149 
Electric and Genera) Investment Co., 
25, 69, 107 
Construction Co., 65, 145 
Traction Co. of Hong Kong, 


90 
97 
65, 106 
2 Welding Co., 261 
Electrical Securities Trust, 955 
Electrolytic Alkali Co., 715 
Electro-metallurgy in Switzerland, 66 
Electromobile Co., 916 
Elektrizitäts Gesellschaft vorm. W. 
Lahmeyer & Co., 294 
Gesellschaft vorm, 
Bchuckert, 1076 


19 


Elmore's German & Austro-Hungarian 


Metal Co., 227 
visui E Lawson, Coombe Barbour, 


Ferranti, 676 
Fife Tramway, Light and Power Co., 
105, 183 


Financial results of German oom- 
panies, 
France, 183, 796, 885, 1075 
Fraser & Chalmers, 105 
French Westinghouse Co., 386 
Gandy Belt Manufacturing Co., 888 
General Electric Co., 106, 148 
M Electrolytic Parent Co., 715 
German Ainalyamations, The question 
of, 387, 717 
cable manufacturing com. 
panies, 226 
„ companies, 467, 631, 


9 


Schuckert Co., 917 
„ telephone trade, 228 

Germany. 25, 105. 116, 223, 307, 477, 
650, 587, 835, 917 

Globe Telegraph and Trust Co., 27, 997 

Cree PETON Electric Supply Co., 307, 
71 

Great Northern and City Railway Co., 

225, 264 
Northern, Piccadilly and Bromp- 
ton Railway Co., 265 

Greenwood & Batley, 25. 65 

Grindell- Matthews Wireless Tele- 
phone Syndicate, 150 

Hadtield's Stee! Foundry Co., 228 

Halifax and Bermudas Cable Co., 587 

Harper Electric Piano Co., 228 

Hawkes, O. C., 68 

Hendon Electric Supply Co., 225 

Henley's, W. T., Telegraph Works 
Co., 303 

Hobart Electric Tramway Co., 631 

Hong Kong Tramways Co., 996 

Horsfall Destructor Co. and Reduced, 
963 

Hove Electric Lighting Co., 923 

Hurst, Ne!son & Co., 675 

Ibbotson Bros. & Co., 427 

India-rubber, Gutta-percha and Tele. 
graph Works Co., 997, 1036 

Indo- European Telegraph Co., 629 

Isle of Thanet Electric Tramways and 
Lighting Co., 955 

Italy, 917 

Johnson-Lundell Electrio Traction 


1s 


Kalgoorlie Electric Power and Light- 
ing Co., 509 

Fe Electric Tramways, 67 
Kaministiquia Power Co., 716 
Keith, James, and Blackman, 149 
Kensington and Knightsbridge Elec- 

tric Lighting Co., 186 
Kent Electric Power Co., 70 
Lanarkshire Tramways Co., 186, 264 
Lancashire and „ Railway, 
2H 


Electric Power Co., 223 
Power Construction Co., 
222 


MU 
» 


Cirv NoTrs—econtínued. 
Lisbon Electric Tramways, 149 
Liverpool District Lighting Co., 349 
Electric Cable Co., 1075 
Overhead Railway Co., 183, 


ji 236, 266 
London, Brighton and South Coast 
Ratlway, 222 


Mackay Companies, 388 
Madras Electric Supply Corporation, 
105, 186 
- Electric Tramways (1°04), 509 
Manaos Tramways and Light Co., 877 
Manila Electric Railroad and Light- 
ing Corporation, 467, 544, 629, 936 
Manx Electric Railway Co., 996 
Marconi's Wireless Telegraph Co., 24 
Mather & Piatt 307 
Mav-Ostway Fire Appliances, R95 
Melbourne piece Supply Co., 991, 
1 
Au Tramway and Omnibus 
Co , 31 
Mersey Railway Co., 308, 387 
Metalite, 1*3 
Metallic Seamlesa Tube Co., 717 
Metropolitan District Railway, 226, 263 
Electric Supply Co., 1858 
Railway Co., 145, 187, 
227 


NMexican Light and Power Co., 25, 70, 
188, 327, 549 
Mexico Tramways Co., 105, 187, 849, 


62) 
Monte Video Telephone Co., 715 
ji Video Tramways Co., 675 
Montreat Light, Heat and Power 
Co., 186, 675 
5 Strect Railway Co., 1098 
Moore Licht Ges., 204 
Muskogee Gas and Electric Co., 467 
Nairobi Electric Power and Lighting 
Co., 349 
National Electric Supply Co., 27 
Qas Engine Co., 223 
Tele phone Co., 69, 148, 224 
i Telewriter Co., 158 
New General Traction Co., 149, 187 
Gutta-Percba Co., Ltd., and 
Reduced, 1077 
„ Bt. Helens and District Tram. 
ways Co., 675 
„ Electric Supply 


. 


North-Eastern Railway, 928 

Melbourne Electric Tramways 
and Lighting Co., 187 

Metropolitan Tramways Co., 
¥67, 307 

Northampton Electric Light and 

Power Co., 70, 307 
Nortbern Light, Power and Coal Co., 


»"» 


T96 

Norwich Electric Tramways Co., 632 

Oerlikon Machine Works, 717 

Official announcements re companies, 
755, 797. 877, 956 

Oklahama Gas and Electric Co., 467 

Oriental Telephone and Electric Co., 
629, 1037 

Ottoman Electrical Union, 267 

Para Electric Hailways and Lighting 
Co., 106, 144 

Paris Popp Co., 631 

Parsons Marine Stcam Turbine Co., 
718 

Perth Electrio Tramways (Western 
Australia), 97, * 9 

Provincial Tramways Co., 887, 878 

Pucbla Tramway, Light and Power 
Co., 467 

Rees-Roturbo Development Byndi- 
cate, 187 

Richardsons, Westgarth & Co., 78 

Rio de Janeiro Tramway, Light and 
Power Co., 26, 69, 587 

Robertson Electric Lamps, Ltd., and 
Reduced, 750 i 

Rosario Electrie Co., 716 

Russian electrical companies, 68, 228, 
225 

St. James’ and Pall Mall Electric 
Ligbt Co., 149 

San Diego Gas and Electric Co., 467 

Sao Paulo Tram, Lightand Power Co., 
467, 953 

Scott, Ernest, and Mountain, 1087 

Shawinigan Water and Power, 466, 
1038 

Siemens & Halske, 1076 

-Schuckert groups, 954, 997, 

1076 
South American Light and Power Co., 
307, 34 


Metropolitan Electric Tight 
and Power Co., 267, 386, 463, 
587 

Spain, 223, 550 

Stock Exchange notices, 25, 65, 105, 

187, 222, 261, 349, 4.7, 4166, 510, 54%, 
675, 717, 755, 197, 877, 996, 1037, 
1076 

Sugden, T., 1037 

Bwiss Bank for Electrical Enterprises, 
949, 427 

German electrical combination, 


MU 


77 


549 
Switzerland, 144, 267, 349 
Telegraph Construction and Mainten. 
ance Co., 105 
Telepbone Co. of Egypt, 1037 
Trafford Power and Light Supply, 144 
Tyneside ‘Tramways and Tramroads 
Co., 261 
Underground Electrio Railways Co. 
of London, 307, 513 
United Electric Car Co., 387, 468, 548 
Electrice Tramways Co. of 
Monte Video, 557 
River Plate Telephone Co. 
105, 146, 1088 


d 


27 


* 


JANUARY 6, 1911.] 


THE ELECTRICAL REVIEW—INDEX. 


Crrv NorE8—continued. 


^ 


ad 


Civilisation, Enginee 
Cleaner, The electrico sa 


Vera Cruz Electric Light, Power and 
Traction, 427, 466 

Vickers, Sons & Maxim, 292 

Y 63.148 and Transvaal Power 

Waste "Went and Gas Electrical Gen- 
erating Stations, 267 

Waygood, R., 

West India and Panama Telegraph 
Co., 755, 796, 834 

Western Telegraph Co., 714, 754, 887, 


- Union Telegraph Co., 896 

Mr or ster Electric Supply Corpora- 
on 

White, 3.0 G., & Co., 67. 716 
Willans & Robinson, 548, 680 
Winnipeg Hectic Manay Co., 996 
Wolfram Lamp 
Yorkshire Bleatric d beets Co., 887, 467 


and, 781 
ety boiler, 951 


Clock, Thury's electric, 687 
Clocks, Coasting, 822, 482 


„ for schools, works, &c., Electric 
programme-ringing, 825 


Coal: 8 8 „484 


„ cutting inery and electrical 
or oat in mines, 233, 243, 893 


i Cone i: ": Management and finance, 


Coasting clocks, 822, 482 
Collieries and | mines, Electric haulage 


in 
"E Eleotrical plant for steelworks 
and (Ilguer patent), 729 


Colliery fatality, 673 


„  fire-damp, An electrical appa- 
ratus for detecting, 576 


Colonial tariffs on electrical goods, 


Foreign and, 89, 79, 119, 160, 200, 
240, 279, 820, 860, 899, 440, 480, 519, 


967, 1007, 1017, 1083 


Combination of the sopply of gas and 


electricity, 516 


Combustion, 415 
Commerce, The relation of science to 


industry and, 521 


Commercial ongineering, 810 
Comission The Electrotechnical, 231, 


Committee for the Protection of Elec- 


trical Interests, 8), 123 


Commutation phenomenaand magnetic 


oscillations ocourring in direct. 
current machines, by G. W, 
Worrall, 192 


Compensation cases, Some recent, 962 


„Competent man? What is a, 


ome 
Office regulations, 121 


Competition in Germany, 363 


5 jn Germany, An echo of, 
951 


„ in practical telegraphy, 
International, 706 
ü in ne electrical industry, 


Compressors, Humphrey pompe and, by 


H. A. Humphrey, 94 


Conduction of electricity through solid 


silver chloride, eld 


Conse A ey ra 
| 


Congo, 


gian, 7 


Connector, A 9 for a plug, by C. 


Turnbull, 771 


Considerations on the fuel question, 


rome, by G. Basil Barham, 198 


Constantinople telephone and lighting 


conoessions, 68, 94, 900, 455, 726 


Consular notee, 218, 955, 299, 633, 660, 


698, 744, 822, 914, 944, 1061 


Consulting Engineers, A proposed Asso- 


ciation of, 124, 138, 241 


Consumer's department, Experiences 


Continental 


ina 
electrical engineering in- 
dustry, The, 191 


Contract, A Glasgow, 1024 


T An abortive, 585 


Contractor, Supply authority and, 994 


" The passing of the: An 


alternative, 403 


Contractors and municipa ities: Trying 


their strength, 615 
h Association, Electrical, 607, 
874 
i for accidents in mines, 
Liability of electrical, 680 
à grievances, Blectrical, 780 
yi Supply monopolies and, 556 


ConTRACTS (CLosEkD)— 


Aberdeen, 100 

Accrington, 63, 992 

Admiralty, 948 

Ashton-under- Lyne, 704 

Atberton, 63, 46 5, 792 

Australia, .00, 261, 425, 468, 506, 546, 
fori 750, 792, 831, 873, 919, 949, 992, 
U 

Barnsley, 546, 671, 1071 

Batley, 463 

Battersea, 381, 646, 873 

Bawtry- Haxey, 150 

Beckenham, 219 

Belg um, 10, 179, 219, 606, 516, 992 

Berks, 83 

3 67¹ 

Bexhill, 546 

Birkenhead, 606 

Birmingham, 912 

Blackburn, 00, 425, 626, 949, 992 

Black pool, 584 

Bolton, erae 186, 180, 884, 584, 912, 


Contracts CrLosED—continued. 


Bothwell Colliery, 571 
Bournemouth, 445, 506 
Bradford, 100, "463, 696, 704, 1071 
Bridlington, 63, 219 
Brighton, 100, 884, 992 
Bristol, 463, 506, 992 
British Columbia, 100, 506 
Brixham, 949 
Buenos Ayres. 816, 919 
Burnley, 425, 626, 706 
Burton-on- Trent, 186 
Bury, 22, 251, 308, 626 

» Bt. Edmunds 186 
Canada, 219, 846, 671, 750 
Canterbury, 100, 425 
Cape Town, 88, 100, 180, 846, 584, 919 
Cardiff, 961 


Chadderton, 705 

Chelmsford, 546 

Chester. le-Street, 792 

Chingford, 

Chippenbam, 546 

Cleckheaton, 626 

Coalville, 100 

Colchester, 468 

Colwyn Bay, 1094 

Coventry, 180, 546 

Crewe, i6, 606 

eom ton (near ouem 881 
Ad on, 68, 100, 919 

Darlington, 186 


9 
Derby, 68, 180, 684, 949 
Dewsbury, 186, 884, 425, 792, 1084 
DE 
ver, 

Dublin, 878 
Dudley, 546 
Dundee, 884 
Durban, 384 
Ealing, 219 
Eccles, 180, 261, 949 
Edinburgh, 261 
Elland, 463 
Falkirk, 1071 
Fareham, 100 
Farnham, 261 
Farnworth, 831 
Fleetwood, 884 
Folkestone, 261, 626 
France, 261, 846, 881 
Fulham, 180 
Germany, 961, 546, 992 
Gillingbam, 628, 792 
Glasgow, 22. 219. 808, 346, 426, 671, 878, 

992, 1034, 1071 
Gloucester, 198 
Gosport, 463 
Government 1 196, 846, 606, 

671, 878, 108 
Grantham, 586 
Gravesend, 908 
Great Western Railway, 831 
Grimsby, 219, 546, 626, 671 
Hackney, 187, 627, 105 
Hamilton, 261 
Hammersmith, 180 
Hastings, 463 
Heckmondwike, oes 913 
Hendon, 219, 79 
Herne Bay, 100 
Heywood, 136, 468 
Hitchin, 506 
Holland, 884 
Hornsey, 180 
Hull, 626 
India, 546, 881 
Italy, 22, 811 
Johannesburg, 705 
Keighley, 63, 425 
Kendal, 912 
Kett-ring, 506 
King’s Lynn, 308 
Kingston-on-Thames, 68 
Kirkcaldy, 671 
Lancaster, 912 
Launceston, 8346 
Leatherhead, 671 
Leek, 1034 
Leicester, 180 
Leith, 219 
Lewisham, 672 
Leyton, 63, 219, 919 
Linthwaite, 22 
Littleborough, 180 
Littlehampton, 100 
Llandaff, 793 


Lianelly, 100 
London, 22, 63, 100, 136, 180, 219, 425, 
463, 506, 546, 5*5, 626, 671, 


705, 750, 793, 831, 873, 912, 
919, 992, 1034, 1071 
5i County Council, 32, 100, 136, 
18), 219, 506, 585, 626, 671, 
703, 750, 793, 831, 912, 992 
s and N.W. Railw ay, 22 

Londonderry, 22 

Long Eaton, 881 

Lowestoft, 101, 308, 463, R78 

Luton, 22, "219, 463, 516, 750, 1071 

Mai istone, 316 

Manchester, 101, 261, 750 

Mansfield, 1071 

Margate, 79 ‘ 

Marylebone, 585, 918 

Middlesex, 7/0 

Montrose, 463 

Motherwell, 261 

Nelson, 993 

Newport (Mon.), 187, 585, 672 

Norway, 384 

Norwich, 913 

Perth, 316, 878 

Poplar, 949 

Portsmouth, 816, 673 

Punta Arenas, 101 


CONTRACTS CLoSsED—continued, 


Radcliffe, 516 

Rawtenstall, 961, 846, 506, 1091 

Redhill, 803 

Rochdale, 68 

Rotherham, 219, 627, 679 

Roumania, 503 

Rugby, 219, 918 

Bt. Pancras, 219 

Salford, 261, 425, 665 

Scarborough, 993 

Sheffield. 101, 261, 468, 672, 706, 751, 
793, ae 

Shiple 

Shor Re 425 

Smethwick, 68, 705 

South Shields, 463 

Southampton, 219 

Southend-on-Sea, 22, 180, 705, 1071 

Southwark, 68 


Stalybridge, 187 

Stepney, 180, 751, 999 

Stockport, 101, 961, 463, 627, 751 

Stoke-on-Trent, 3, "93 

Btretford, 101, 180, 993 

Sunderland, 808, 672, 881, 918 

Swansea, 95], 546, 627 

Sydney, 22. 150, 878 

Taunton, 705 

Thorner (Yorks.), 585 

Tunbridge Wells, 101 

Tweefontein, 585 

Twickenham, 187 

Uruguay, 219 

Victoria, 495 

Wakefield, 68, pps 

Wallasey, 425, 4 

Walsall, 101, 96 1.460. 788, 998, 1071 

Walthametow, $84, 107 101 

Walton, 949 

War Office, 627 

Warrington, 949 

Watford, 793 

West Bromwich, 197, 961 
„ Ham, 187. 219, 606 

Westminster, 546, 1 

Whiteabbey, 506 

Whitehaven, 468, 285, 673, 1084 

Whitwood, 103 

Whitworth. 137 

Wigan, 761, 949, 998 

Wimbledon, 949 

Wolverbampton, 281, 672 

Woolwich, 

Worcester, 672 

Worksop, 697 

Worsley (Lancs.), 187 

Wrexham, 63, 219 

Yorkshire, 612 


506, 516, 798, 998 


Contracts (OPEN)— 


Aberdare, 826 i 

Aberdeen, 785 

Aberaman, 345 

Aldershot, 1066 

Alford (Lincs.), 58 

Atherton, 883 

Australia, 21, 58, 179, 218, 280, 902, 845, 
883, 505, 515, 581, 625, 6103 750, 826, 
818, 912, 948, 991, 1033, 1 

Austria, 21, 179, 260, "424, 183. 6 605, 750 

Balearic Isles, 515 

Barking. 684, 912, 991 

Barnet, 58 

Belfast, 99, 218 

Belgium, a1, 58, 218, 230, 809, 845, 424, 
826, 873, 912, 991, 1033 

Bethnal Green, 105 

Birkenhead, 671 

Birmingham, 462, 878, 1066 

Bispbum-w.-Norbreck, 760, 948 

Blackburn, 218 

Blackpool, 99 

Bohemia, 948 

Bolton, 3u3, 694 

Bootle, 581. 750 

Bradford, 21, 462, 704 

Brazil, 218 

Bridlington, 91 

Brighouse, 750 

Brighton, 383, 424 

Bristol, 218 

Bury, 1033 

Calcutta, «45 

Canada, 315, d 826, 878, 912, 991 

Canterbury, 21 

Cape Colony, 750, 1083, 1066 

Cardiff, €71 

Carlisle, 903, 1033 

Chatham, 785 

Chelmsford, 185, 281 

Chesterteld, $84 

Chester-le-street, 584 

Chile, 345, 383 

China, 462 

Choriton. 99 

Colwyn Bay, 704 

Copenhagen, 505 

Crewe, 625 

Denmark, 179, 1038 

Devonport, 505 

Dewsbury, 31 

Dublin, 68, 135, 218, 261, 625 

Dundee, #1 

Durban, 333 

East Ham, 912, 948, 991, 1038 

Edinburgh, 63, 462 

Edmonton. 918 

Egypt, 261, 815, 383, 462, 786 

Elland, 21 

F leet wood, 21 

France, 21, 135, 218, 261, 315, 883, 581, 
671, 750, 912 

French Congo, 506 

French Equatorial Africa, 462 

Fulham, 63 

Gateshead, 785 


Contracts Open—continued. 
Germany. 65, 99, 803, 345, 494, 991 
Gillingham (Kent), 625 
Glasgow, 545, 704 
Gosport, 218 
G.P.O., 

Grantham. 424 
Great Western Railway 581 


Halif«x, 1805. 515 
Haslingden, 1038, 1066 
Holland, 99 
Hornsey, 21 
Bul, 186 

ungary 
India, m, 625. 785, 948 
Invercargill N. Z.), 625 
Ipswich, 261 
Italy, 179 
Jerusalem, 704 . 
Johannesburg, 546 
Keighley, 991 
Kirkcaldy, 261 
1 21, 961, 845 

5 


Leytonstone, 918 

Limerick, 919 

Littleborough, 883 

Llandaff and Dinas Powis, 21 

Llandudno, 948 

ponte 21, 63, 99, 186, 231, 303, 948. 
, 6 „ 105, "7184, 826, 948 


donne Council, 91, 63, 99, 
188, 461 625, 708, 735, 948 
Manchester, 68, 179, 345, 992, 1053, 1086 

Margate, 
Melbourae, 58, 179, 385, 505, 628, 671 


Metropolitan £ 9.50870 506 
Morecambe, 99 

Morley, 1066 

Mountain Ash, 546 

Mozambique, 303, 883 

New Bout Wales, 21, 584, 671, 751 
New Zea and, 100, 186, 218, 261, 826 


873, 992 
Newcastle-on "Tyne, 826 
Newmarket, 99 
Newport (Mon. jo 92, 133, 425, 826 
Northwich, 836, 878 
Norway, 506, 625 
Nottingham, 63 
Oldham, 218, 261 
Perth, 872, 948 
Peterborough, 671 
Plymouth, 1068 
Pontypridd, 846 
Poplar, 303 
Portuguese West Africa, 1033 
Rainhill, 218. 261 
Rawtenstall, 261, 346 
Rhyl, 468 
Roshdale, 186, 803, 816, 383 
Rotherham, 22, €26, 873 ` 
Roumania, 638, 106, 826, 912 
Russia, 750 
St. Pancras, 21 
Salford 232, 214, 261, 346, 992 
Shanghai, 22, 9:8, 1068 
Shcfield, 992 
Shotley Bridge, 1083 
pee Africa, 190 463, 785 
uthampton, 
Bpain, 100, 186. 179, 918, 361, 308, 425, 
468, 546, 581, 696, 671, 826, 948, 902 


Todmorden, 1033 

'Transvaal, 63 

Trimd n Grange (Co. Durham), 873 

Tunbridge Wels, 22 

Turkey, 92, 7 0, 831, 873, 1033 

in Asta 100 

Victoria, 21, 383, 584 

Waketield, 750 

Walthamstow. 63, 981, 463, 750 

Warrington, 334, 611, 750 

Watford, 792 

West Australia, 584, 918, 991 
» Ham, 3:6, 646, 671, 831 

Whitehaven, 83, 100, 136 

Wigan, 100, 831 

Wolverhampton, 100 

York, 506, 792 


Contracts relating to the supply of 
electricity and machinery, 1060 
Control and inspection, by W. O. Hors- 
Daill, 904 
of electric DR and holsting 
engines, by Dr. E. Rosenberg, 
10 5, 1044 
„ Projector: a suggestion, by C. 
W. Denny, 44 
Converters, High-speed rotary, 142 


Cooking apparatus, Electric, by M. 
Farrer. 207 
si Domestic electric, by F. R. 
Cripps, 396 
m Heating and, by A. J. Cridge, 
1043 


Cooper-Hewitt mercury lamps, Practical 
notes on illumination by, by L. 
Crouch, 113, 154 

Co-operation in Ge many, 349 

wih private enterprise, 

Municipal, 916 

Co-operative Jighting, 269 

Copper, 79, 162, 181, 262, 403, 464, 507, 
522, 683, 674, 743, 815, 919, 1035 

Coronation b iectrical illumination 
Fire Brigade proposals, 927 
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CORRERPONDENCE — 
A. E. G. deal, The, by Colin," 487 
Another injustice to station assist- 
ants, by A Poor Unfortunate,” 
931; by "Another Poor Unfor- 
tunate,” 370 
Appointment of Canvasser, by H. C.,“ 
978; by Applicant,“ 978 
Arrangement among manufacturers, 
An, by Onlooker,“ 567 
Association of Consulting Eogineers, 
The proposed, by Harold 
W. Couzens, 171, 944; by 
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Lighting authorities end wiring, &c., 
powers, Electric, 874 

si by modern electric lamps, 
Street, 889, 929; by H. T. 
Harrison, 892, 938 

i Co-operative street, 930 

‘i m Street, by C. Toone, 858, 


ü from a municipal point of 
yen Public, by J. Abady, 


» in the City, 1010, 1011, 1085 

5 Modern, by C. Toone, 432 

i Modern street, 839 

" plants for Canada, 81! 

n Btained-glass, 1088 

X Train, 122 

Lightning stroke, 752 

HE voltages on transmission lines, 


: Liquidations, Dissolutions and, 18, 55, 


95, 131, 255, 298, 896, 380, 420, 495, 
535, 680, 616, 661, 699, 745, 780, 821, 
864, 944, 982. 1063 


i Live wires and actions for nuisance, 166 


Livesey professorship, The, 64 


Loans. Electric lighting, 1071 


Localising partial earth faults in sub- 
marine cables, by Herbert E. 
Cann, 846 


Loco., Turbo electric, 875 


1 


t 


Londog electric supply authorities, 
Joint conference of, 950 
T electrical engineers, 993 
" Public lighting in the City of, 
1011, 1085 
Long-distance telephone circuits, Sub- 
marine cables for, by Major 
W. A, O'Meara, 1045, 1032 
„ distance transmission in Italy, 918 


Low pressure turbines to existing 


1 
D 


+ 
D 
* 


am engines, The addition of, 

Lubrication 
Cross, R. L. Acland, P. J. Pringle 
and T. R. Smith, 563, 595 


of car bearings, by E. 


M Brazil, Electricity supply 
in, by Andrew McPherson, 
Machinery, Contracts relating to the 
supply of electricity and, 1060 
Magnet, A submarine, 120 
Magnetic fault fiuder, A, 830 
j properties of iron and its 
alloys in intense fields, The 
by Bir Robert A. Hadfield 
and Prol. B. Hopkinson, 
1008 
Management of electric traction em- 
P The selection and, by 


. K. Scott, 814 
Manchester, Installation of large bat- 
tery and boosters at 


Dickinson Street elec- 
tricity works, by 8. L. 
Pearce, 189 

Steam Users’ Association 
report, 

Manufacturer, The development of the 


German, 441 
Manufacturers’ Association (Inc.), 
National Electrical, 


» 


77 


168 
Supply authorities and, 
932 


Manufacturing in Sweden, 932 

Marine electcie propulsion, 102 

Mathematics, The scope and tenden. 
x of, by Prof. E. W. Hobson, 


Measurement of self-inductance and 
and effective resistance at high 
frequencies, by C. E. Hay, 965 

Mercury lamps, Practical notes on 
illumination by Cooper-Hewitt, 


by L. Crouch, 118, 155 
Metal-filament lamps, 300 
„ -fllühment lamps against me- 


chanical shock, The resisting 
power of, 44 

-filament lamps, British, 269 

„ filament lamps for signs, 

„ -filament lamps, Systems of charg- 

ing and, by W. A. Toppin, 4 
»: iamen lamps, The fragility cf, 
20 


„ Statistics, 79 
Metalite lamp, The British, 195, 780 
Metallic filaments for incandescent 
lamps, 219 

Metallurgical plant, A new electro, 220 

Meters approved, 255, 616 

Metric system, The, 262 

Mexico, Trade statistics of, 191 

Millbank Street station, Bale of, 457 

Mill design aad operation: notably as 
regards electrification, Recent 
developments in textile, 1018, 


1054 
„ driving. Cotton, 457, 1010 
, Electricity in the, 673 
Mills, Electri driving in textile, by L. 
Orouch, 484, 664 
» Stalybridge, Electric driving of 
textile machinery, The Ray, 


10:7 
Mines and electricity, 64 
Coal-cutting machinery and elec- 
trical accidents in, 283, 243, 
323, 961, 391 
» Electric haulage 
and, 539 / 
„ Electrical apparatus in, 952 
i in coal, by F. Onslow, 
1 
»h Ine od of, 927 
Liability of electrical contractors 
for accidents in, 680 
Mining Electrical Engineers, Institution 
of, 323, 657 
„ Exhibition, 262 
„ legislation, 41 
„ witchgear, The design of, by 
C. M. Harvey, 804 
Mint, The Royal, 431 
Modern electric lamps, Street lighting 
by, 889, 929 
" electric lamps, Btreet lighting 
by, by Haydn T. Harrison, 
892, 938 
" lighting, by C. Toone, 432 
Monopolies and contractors, Supply, 656 
Monopoly in Germany, Installation, 811, 


in collieries 


Morecambe, Illuminations at, 61 
Motor, A large rolling mill, 304 
»" A new traction, 736 
Car Show, The Olympia, 798 
cars, Electrical accessories for, 
818 
» design, Recent developments in 
induction, 973 
„ drives, Small: the anappraised 
factor, 733 
for fan driving, A large variable 
speed induction, 726 
„ Humming of a.c., 762 
vehicle for power transport, 
Electrical, 793 
Motors on hire, by E. P. Austin, 294 
5 Bewing machine, 950 
" The Hopkinson test applied to 
induction, by G. H. Fletcher, 


i Twoor four? 483 
„M. P.“ wiring system, 397 
Municipal co-operation with private 
enterprise, 916 
i electric wiring, Gas com- 
panies and, 739 
ii wi: ing, Conference on, 795 
" Electrical Association, Inc. : 
Glasgow convention, 33 
ái point of view, Publio licht- 
ing from a, by J. Abady, 
278 


i Tramways Conference, The, 
508, 523, 095, 640 


Municipal transfer to company, 597 
Municipalities, Contractors and : trying 
their strength, 645 


a i Electric Light Associa- 


tion, 120 
» Electrical Manufac. 
turers' tion 
(Ino ), 678 
T Physical Laboratory, 
he, 703 
» Telephone Co.'s dinner, 
New building, The Institution of Elec- 
trical Engineers, 788 


New COMPANIES — 
Accessories Manufacturing Co., 884 
Acton Lamp Co., 104 
Alliance Electrical Stores, 629 
Allmanna Svenska Electric Co., 586 
Aluminium Plant and Vessel Co., 104 
Anglo Korein Tramway Syndicate, 


Auriphones, 834 
Bottone, S., & Son, 795 | 
Bracuhy Falle and Metallurgical 

Syndicate, 148 
Britannia Import Co., 952 
British Lighting Development Oo., 726 
Brittan, Thomas, 104 
Brooker, T. H., & Co., 1074 
chapman Motor Starter Syndicate, 


Chilian Northern Railway Co., 886 

Clark, M., & Co., 916 

Clarke, G. W., & Co. (Liverpool), 182 

Consumers' and Assessees’ Protection 
Bociety, 834 

Crossley motors, 1075 

Crystal Palace Kearney High-Speed 
Railway Syndicate, 1076 

Dac Accumulator Syndicate, 182 

Dartmoor Electric Supply Co., 182 

Drills, 182 

Enst Kent Eleetric Supply Co., 108 

Eclipse Ta bad 

Electric Fire vention Appliances 

and General Manufacturing 


., 609 

„ Furnaces and Smelters, 189 

„ Power Plants, 508 

15 Safety Boiler Co., 8% 

„ Train Lighting Syndicate, 952 

s Water Heaters, 915 
Electro-Metals, 104 
English Electrical Co., 881 
ae Quarry and Lighting Co., 


Gas Maintenance Co., 1074 

Glantawe Electric Supply Co., 894 

Greenhill & Craig. 805 

Helsby Wireless Telegraph Co., 104 

Hill, George, & Co., 427 

Holophane, 306 

Horse-Power and Smelting Syndicate, 
05 


B 
Institution of Signal Engineers (In- 
corporated), 104 
International Railophones, 833 
International z“ Electrical Lamp 
Association, 108 
Jackson, T. & J., 886 
Johnson-Billington Electricity Meters, 


806 
La cee Electrique de l'Orne, 


Leake.Sumner Gun Fire Control 
Syndicate, 108 

Lichtenfeld Burglar Alarm Co., 795 

Llangefni Electric Light and Power 


Co., 639 
Loch Leven Electricity Supply Co., 
305 | 


Luminator Water Co., 905 

Lyness Syndicate, 629 

M. and G. Truck and Engineering 
Co., 805 

Magnet Galvanising and Plating Co., 
1075 


Mattagami River Falls Syndicate, 795 

Messina (Transvaal) Railway Co., 805 

Metalite, 805 

Montreal Tramways and Power Co., 
a 


107 

New Electricity Co. of Macclesfield, 
104 

Nuneaton Electrical Contracting Co., 
509 


Orizaba Tramways Syndicate, 805 
Oudtshoorn Electric Light and Power 


Co , 103 

Phenix Illuminated Advertising 
Syndicate, 101 

Rattray, John, & 8on, 143 

Rio a ere Suburban Tramways, 
1 


Rosario and Western Railway Co., 883 

Salford Electrical Instruments, 834 

Sandwich, Deal and Walmer Eleo- 
tricity Supply Co., 916 

Saunders, J. B., & Co., 629 

Sayer, Wm. H, & Co., 426 

Beientific Illumination, 1074 

Sireno Co., 848 

Taylor & Romany, 848 

Telegraph Condenser, 108 

Telephone Subscribers’ 
Association, 629 

T.F. Syndicate, 396 

Titan Electric Co., 305 

Uitenhage Electric Light and Power 


Protection 


Co., 1 
United Lighting and Maintenance 


Co., 4 
M Sherardising, 629 
Weldings, 103 


New CowpPANIES—contínued. 


Whipple & Co., 586 
Whitehead Bros., 104 
Witton, James, 182 


New ELxkcfRiCAL Devices, FiTTINGS 


AND PLANT— 
Acoumulator sediment pump, 455 
Acid-proof label, 1022 
Adnil devices, 614 
„Anchor patent grip, 954 ' . 
Arc lamp coupling and suspension 
gear, f54 
Aston motor starters, 211 
Bamber's non-encrueting zincs, 954 
Barry & Clarke temperature indicator, 
875 


Benjamin reflector fittings, 611, 978 

Best & Lloyd's new fittings and radia- 
tors, 625 

Boroid film, 51 

B. T.-H. » c. ampere-hour meter, 604 
m D.c. machines, 53 

Brush quartzlite lamp, 418 

“Butt” aro lamp, 878 

Cable connectors, 652 

" E " rotary change-over switch, 

3 

“C.C.” centrifugal pump, 15 

Christ mas lampa. 

Clack, Large electric, 650 

“Clyde” patent capstan, 872 

Controllers for electric traction, 694 

Cooking apparatus, Electric, 653 

Die castings, 658 

Dionic water-tester, 819 

Doulton insulators, 190 

Dowsing new electric radiatora, 581 

E.A.C. automatic starter, 979 

E. & W. convector, 611 

Eclipse heaters, T77 

„% Economic " eicotric toaster, 90 

E. E. Co." vacuum cleaner, 680 — 

Electric cooking at the Japan-British 
Exhibition, 391 

Electromagnetic clutch, Large, 61 

E.M.F. manufactures, 819 

Everett, Edgcumbe's new devices, 613 

Fittings, Special, 571 

Flame aro ps, New, 172 

Flat-strip resistance nets, 874 

Fuse carrier, battery regulating 
switch, &c., 254 

switches and lamp- 


p 
G.E.C. controller, type 11, 90 
General Electric new heating and 
lighting apparatus, 528 
“ Glasgow " 1ronclad switches, 662 
“ Handshield " plugs, 52. 
„H. O. F.“ combined switch and fuse, 
16 


Hot plate, Large electrio, 1029 
Ironclad fool-proof switchgear, 582 
“ Isogrip " lampholder, The, 899 
Kenny chair signal, 6-0 
Keyholder with Evans twin-grip, 211 
Lamp dimmers, 978 
„Lamrig washer, 411 
Leading-in insulators, 491 
Light ng sets for country houses 
Electric, 898 

Lux candles, 820 
Magnetic flasher, A new (patent), 652 
Mazda lamp fittings, 532 
Mercury-vapour converter, 614 
Metal-filament lamp fittings, 1059 

„ framing, New, 492 
* Metalik ” lamp, New, 653 


. Meter for restricted-hour system, 1022 


Miniature ironclad switch, A, 1059 
Mining pane's, 412 . 
Monorail electric hoisting appliances, 
573 
Motor-tire testing, 898 
“ Multax-century " dame lamp, 654 
New fuse, 1022 
Oil-immersed motor starters, 978 
" Onewatt" lamps, 130 
Osrams in miniature, 89 
Outside lantern, New, 691 
Patent filling apparatus, 979 
Pistonless hydrau ic press, 614 
Portable armoured installations, 618 
Prevention of accidents in mines, 611 
Radiator lamp substitute, 652 
Reid's patent sime switches, 291 
„Reliable“ push-button switch, 1023 
Rotary drill, Electric, 877 
„Salford“ ironclad switchgear, 411 
&ealing-in machine, 491 : 
Secret conversation tntercommunica- 
tion telephone, 778, 811 
Self. regulating dynamo, 51 
Self-starting induction motor, New, 62 
Series stage arc lamp, 89 f 
Sewing. machine  clectrical equip- 
ments, 653 
Siemens novelties. 572 
M " onewattlite,'' 293 
Bimplex holophane fittings, 651 
x safety pendant, 695 
Skefko ball bearings, 573 
Bketching set-square, 491 
“Stannos '' house-service box, 655 
Starter for squicrel-cage motors, New, 
53 
“ Run "' gorewed tube system, 581 
Switch and wall socket, Combined, 611 
„ type fuse-boxes, 254 
Tantalum lamp, New, 171 
Testing transformer, Portable, 531 
“Therma” beating and cvokiag 
apparatus, 373 
Three-pia Pug nnd socket, 492 
Time limit, Adjustable, 574 
Tungsten strees lighting fittings, 874 
T vier time meter, 15 
“Venner” time switch, 650 
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New ELEcTRICAL Devices, FITTINGS, 
AND PLant—continued. 
Veritys’ new lighting and heating 
manufactures, 737 
" TE workshop or factory lamp, 


Voltmeter, Large, 829 
„Walker!“ patent drying and finishing 
barrel, 695 

Walsall master switch, 619 

Ward & Goldstone's holders and 
lampe, 671 

Waterproof lamp joint, 978 

Western Electric telephones, 899 

Westinghouse e controllers, 


10 electrical supplies, 529 
1 “S B” ammeter, 611 
xx de silica lamp, 412 
Wilkin's patent rainproot '' lamp, 16 
Window prize-fight, A, 874 
“ Witton switches, G.E C., 171 
Woodhouse steel casing, 890 


New pro 
sider, 
„ works at 579 
„ York terminal of the Pennsylvania 
Railway, The, 794 
„ Zealand trical energy in, 642 
Newfoundland, Trade statistios of, 659 
Niagara power in Canada, The price of, 


Nickel ore, Electric smelting of, 918 
Nitrogen in Spain, 608 

" Swiss production of, 559 

- works at Notodden, Norway, 

The hydro-electric, 1061 

T works in Norway, 674 
Noblesse oblige, 608 
Northampton Foiyseohinle Institute, 


s for Parliament to con- 


U 
Norway, 685 
5 Nitrogen works in, 674 
i The hydro-electric works at 
. . Notodden, 1061 
ULES Live wires and actions for, 


* 


OP UARY— 


Anderson, Wm., 496 
Barr, James R.. 996 


H., 718 { 


Flett, Geo., 182, 221 
Gilmour, Robert, 915 
Glasier, G. H. Brougham, 883 
Green, Holt, 796 
Harris, H. Graham, 674 
Haynes, R. H., 886 

Hurley, T., 182 

Izard, Alfred E., 108, 148 
King, C. P., 628 

Loewe, Isidore, 426 
Mason, George Alexander, 517 
M'Cowan, V. A. H., 466 
Meldrum, James, 1086 
Parker, Thos., 952 

Picard, Pierre, 795 
Pitcairn, David, 915 
Robinson, Sir J. Clifton, 79 
Salter, J. R., 1086 

Scotter, Sir Gharles, 996 
Bisling, W. B., 268 

Smith, Sir Chas. Euan, 496 
Sparkes, Wm., 805 
Spencer, John, 876 
Sutherland, Malcolm, 962 
Taylor, Alex. C., 848 
Tullis, J. T., 718 

Wolf, Herr Rudolf, 932 


Obsolescence, 82 


OFFICIAL RETURNS— 
o3 Transcontinental] Telegraph 
Albert Electrical Co., 306 
Allen, W. H., Son & Co., 106 
Anglo-Argentine Tramways Co., 105 
Appleby Crane and Transport Co., 509 
Aron Electricity Meter, 834 
Auckland Electric Tramways Co., 952 
Barbados Electric Supply Corpora. 

tion, 629 

Beaven & Sons, 806 
Bedford & Co. (Cardiff), 916 
Pree and District Electricity Co., 


British Aluminium Co., 758 
» n UU Co. (old company), 


„ Electric Traction Co., 884 
„ Radio- Telegraph and Tele. 
phone Co., 754 
» Thomson- Houston Co., 758 
Brittan, Thomas. 188 
Buenos Aires Port and City Tram- 
ways, 104 
Burks. F., & Co., 104, 509 
Callender’s Cable and Construction 


., 806 
Oamborne Electricity Supply Co., 188 
Canadian Electrio Traction Co., 182 
Cascade (1906) Power Co., 104 
Chili Telephone Oo., 427 
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OFFICIAL RkTURNS—continued. 
Chilian Electric Tramway and Light 
Co., 427 
Chislehurst Electric Supply Co., 104 
Church Stretton Electric Supply Co., 


City of Oxford Electric Tramways, 958 
Clarke, G. W., & Co., 306 
Cleveland and Durham Electric 
Power, 848, 753, 958 
Coates, William, & Son, 427 
Consolidated Electric Works and Ap- 
p'iances, 629 
County of London Electric Supply 
Co., 183, 319, 629 
Cowans, 1075 
Crompton & Co., 509 
Cunnington & Harris, 629 
Dartmoor Electric Supply Co., 183 
Dar, Charles A., & Co., 83! i 
Delhi Electric Tramways and Light- 
ing Co., 629 
Dick, Kerr & Co., 754 
Direct West India Cable Co., 953 
Dowsing Radiant Heat Co., 104 
Drake & Gorham, 952 
Dynes Bros., 104, 188 
Eastern and South African Telegraph 
Co., 183 
i Extension, Australasia and 
China Telegraph Co., 182 
Electric Construction Co., 427 
11 Light, Power and Hiring Co., 
104 


„ Zign and General Adver- 
tising Co., 104 
Electrical Apparatus Co., 886 
- Contracts and Maintenance 
Co.. 509, 916 

Electro-Mechanical Brake Co., 629 
E.M.F., 834 
English Electrical Co., 10775 


Foote & Milne, 952 
Foster a Lamp and Engineering 


Co., 6 
Gilbert Little Co., 958 
Gorseinon Electric Light Co., 806 
Guildford Electricity Supply Co., 104 
Halifax and Bermudas Cab e Co., 953 
Hare, C. H., & Bon, 509 
Hendon Electric Supply Co., 629 
Hill, Harding & Co., 104 
Hobart Electric Tramway Co., 958 
Imperial up Works (Brimsdown), 


» Tramways Co., 153 
Tost ae of Electrical Engineera, 


International Dowsing Electric Heat- 
ing and Appliances, 104 

I.T.C., 306 

Jarrow and District Electric Traction 


Co., 84 
Johnson & Phillips, 886 
» Lundell Electric Traction 
Joyner, Chas , & Co., 754 
Kilowatt Publishing Co., 629 
Kirlew Bros., 629 
Larne Electric Light Works, 754 
mae le and District Electricity 


o.. 806 

Leeds Electric Co., 806 

Lisbon Electric Tramways, 806 

Liandudno and Colwyn Bay Electric 
Railway, 104 

Llangollen and District Electric Light 
and Power Co., 348 

Lobito, Benguella and Catumbella 
curie Light and Power Co., 


London ocu cu tentent Institute, 
T Shorardising Co., 599 
d W Training College, 
3 


Lucy, W., & Co., 848 

Lyell, J. C., & Co., 386 

Lyme Regis Electric Light and Power 
Co., 952 


Madras Electric Supply Corporation 
427, 1075 250 99 i 


m Electric Tramways (1904), 104 
1075 Tramways and Light Co., 


Marconi's Wireless Telegraph Co., 
1075 


Mawdsley's, 629 

Maxim Lamp Works, 754 

Metropolitan Electric Supply Co., 104 

Monte Video Telephone Co., 953 

Morris & Lister, 104 

Munster Electric Lighting Co., 182 

Nairobi Electric Power and Lighting 
Co., 953 

Newquay Electric Light and Power 
Co., 753 

Northampton Electric Light and 
Power Co., 182 

Northwich Electric Supply Co., 886 

Nottinghamshire and Derbyshire 
Tramways Development Co., 104, 
916, 1075 

Paignton Electric Light and Power 
Co., 1075 

Patent Conveyor Co., 754 

Pearson, G., & Sons, 754 
i Fire Alarm, 104 

ae Electric Traction Co., 


Provincia! Tramways Co., 1075 
ne Electric Traction Co., 106, 306, 
6 
Railway Finance and Construction 
Co., 806 
Reyrolle, A., & Co., 104 


OFFICIAL Returns—tontinued. 

Bcott, Thomas L., & Co., 806, 629 

Sitch, W., & Co.. 106 

South London Electric Supply Cor- 
poration, 183 

8pagnoletti, 834 

Btone, J., & Co., 9806 

Sunbeam Lamp Co., 104 

Telegraph and Telephone Instru- 
ments, 104 

Tewkesbury Electric Light Co., 1075 

Traction Supplies Co., 1075 

Tubes, 916 

United Rfver Plate Telephone Co., 


427 

Van Raden & Co., 849, 427 

Weldings, 806 

West Coast of America Telegraph 
Co., 183 ] 

Western Telegraph Co., 183 

Whitehouse & Co.. 806 . 

Windsor Electrical Installation Co., 
834 


Wrexham Motor and Electrical En- 
gineering Co., 916 . 

"Z" Electric Lamp Manufacturing 
Co., 105, 629 


Oil, Electrica] dehydration of, 262 
„ testing, The inexactitudes of, by 
Wilfred Yorke, 679 
Old times, by P. Blagg, 33 
Olympia, Business Exhibition at, 662 
ñ Electrical Exhibition, 1911, 
The, 672 E 
" The Engineering Exhibition 


at, 438 
Omnibus, The Daimler petrol-electric, 


908 
Omnibuses. Electric trolley, 1010 

i for 8tockho!m, Electric, 101 
'Onewatt" lamps on the Continent, 348 
Ontario, Electrical enterprise in South, 

by G. F. Sille, 871 1 
Openings for electrical enterprise in the 

Canadian North. West, 880 
Optical convention, Proposed, 875, 998 
Opto-Technica! Institute, 673 . 
Organ-blowing by means of electricity, 

401 


Organisation in Indie, Sales, by G. E. 
Wright, 474 

Organised scientifio research: A step 
towards efficiency, 969 

Osram lamps, 617 

Overhead wires and aviation, 262 

Oxford electrical laboratory, 24 

Ozone, Sterilisation of water by, 1073 

Ozonisation of water in Russia, 884 


ACIFIC, Electrical work from 
Chicago to the, 1042 . . 
Eames District Tramways arbitration, 
81 


Panama Canal, Electricity and the, by 
J. G. Leigh, 761, 869 

Parliament to consider, New electrical 
proposals for, 964 

Parliamentary applications, 930 


PARLIAMENTARY— 
Baker Street and Waterloo Railway 
Bill, 49 
Birmingham extensions, 14 
Electric Lighting Provisional Order 
(No. 1) Bill, 48 
Fees for electric lighting orders, 918 
London County Council General 
Powers Bill, 13, 47 
„ County Council Tramways, 
173 


i Electric Railways Amalgama- 
tion Bill, 49 

5 Electric Supply Bill, 92 

s United Tramways Bill, 14, 178 
Metropolitan Reilway Bill, 49 
North-East London Railway, 92 
Nottingham Tramways Bill, 14 
Railway companies and electric mains, 

73 


J 
Reading and District Electricity Bill, 
49 


Rhyl Pier, 15 

Royal Assent, 220, 262, 915 n 
Bcotch Electric Lighting Orders, 49 
Southampton Corporation Bill, 14 
Tramways Provisior al Orders, 14 
Wimbledon and Sutton Railway, 14, 49 


Passing of the contractor: an alterna- 
tive, The, 403 
Patent amendment, 1012 
„ Cases, Some recent electrical, 418 
„ extension, Application for, 732 
„ restored, 3/0, 420, 700, 925 
» Surrender, 903 
? What constitutes infringement 
of, 203 
Patents in Holland, 215 
Pattern-makere' dispute at Preston, 871 
Peat fuel, 819 
Pennsylvania Railway, The New York 
terminal of the, 794 
Feutorc eee omnibus, Tbe Daimler, 
08 


„ ‘electric vehicles for India, 

" Stevens," (67 
Phenomena and magnetic oscillations 
occurring in directourrent 
machines, Commutation, by G. W. 

Worrall, 192 

Photo- electric burglary and fire alarm, 
A by Dr. Alfred Gradenwitz, 


„ -electric fatigue, by H. B. Allen, 
518 
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Physical Society, 118, 315 — 
Bociety's annual exhibition, 
The, 993, 1057 
Physikalische-Technische Reichs 4 n- 
stalt, Charlottenburg, in 1909, 
The clectrical work at the, by 
E. 8. Hodgson, 215 
Pipes, Expansion of, 251 
Pit bank stations, 303, 847 "" 
Plant for steclworks and collieries, 
Electrical (Ilgner patent), 729 
Platinum, The price of, 215 
Platte Fougére lighthouse, 628 
Plug connector, A design for a, by C. 
Turnbull, 771 
Politics, Trade unions and, 689 
Polyphase induction-motor, The irregu- 
larities in the rotating field of the, 
by C. F. Smith, 881, 836 
Pope glow lamp, The, 53 
Post Office engineering staff, 4$ 
» Office insulators, 928 
„ Office power supply, General, 827, 
766 


„ Office telephone exchange, Glas- 
gow, New, 339, 
„ prandial, 301 
Powder transport, Electrical 
vehicle for, 798 . 
Power economy in electric railway 
operation, by H. Bt. Cleir 
Putnam, 615 
- for foundry equipment, 543 
" from wind and solar-heat, 482 
" in the iron and steel industry, 
| Electric, by J. J. E. Schaur- 
man, 638 
in the Transvaal, Electric, 665 
on the Rand, Electric, 846 
plant, Italy, The Cervara-Narni, 
by Dr. Alfred Gradenwitz, 
1037 
„ plants and the public supply, 
Private, 801 
station, Extension of Devonport 
Dockyard, 833 
station, Recent developments 
at Carville, 707 : 
" suppl y in South Africa, Electric, 
, 167 


motor 


— 


zà supply, Restricted-hour system 
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JULY 1, 1910. | ` 


No. 1,701. 


THE NEW DISCIPLINARY BY-LAWS. 


In our issue of June 10th, 1910, page 953, we drew atten- 
tion to the fact that the Council of the Institution of Electrical 
Engineers is adopting certain disciplinary regulations which 


have recently been incorporated in the By-laws of the Institu- 


tion of Civil Engineers. Subject to the proposal receiving 
sanction, these will be embodied in the Articles of Association 
and be applicable to members of all classes. A somewhat 
similar, but briefer, code was formulated by the Council in 
1902, and was discussed in our issue of October 24th in that 
year; but this was not formally adopted by the Institution. 

It is fitting that the members should take time to con- 
sider the matter at leisure. In effect, it is proposed to 
substitute for an unwritten code, whose chicf merit lies in its 
elasticity, a series of rules which are to guide the electrical 
engineer in his dealings with the public and his professional 
brethren. That there should be any need for a code of laws 
for men who belong to an honourable profession is a matter 
for regret ; but experience has shown that domestic laws are 
essential in order to preserve order and discipline among the 
ranks of professional men. A N 

Precepts written on tables of stone may be easily ander- 
stood; but they can be evaded with equal facility. As 
Mark Twain once wrote: “There are 964 different forms 
of lying; but there is only one that is squarely forbidden : 
‘Thou shalt not bear false witness against thy neighbour.’ ”’ 
Recognising that concise definition may lead to evasion, the 
heads of the professions oflaw and medicine have carefully 
avoided defining what is meant by unprofessional conduct. 
But they have established disciplinary tribunals. It is 
nowhere written down that a doctor shall not advertise ; 
but if he does so, he may be found guilty of “infamous 
conduct in a professional respect,” and his name may be 
struck off the register. 

At the same time one must not forget that a written code 
may have a greater deterrent effect upon the man who is 
inclined to go crooked than any dictates of his inner 
conscience. 

It is interesting to consider the proposed rules with a 
view to seeing how far they are merely declaratory of prin- 
ciples which can be applied by recourse to the tribunals of 
the land. 

The first rule provides that each member of the 
Institution :— 

Shall act in all professional matters strictly in a fiduciary manner 
with regard to any clients whom he may advise, and his charyes to 
such clients shall constitute his only remuneration in connection 
with such work, except as provided by Clause 4. 

The first part of this “canon” prescribes a course of 
conduct which has long been observed by all who have 
attained to high eminence in their profession. But apart 
from moral considerations, a breach of confidence on the 
part of an engineer would sooner or later be visited with 
unpleasant consequences. Moreover, the law is probably 
strong enough and sufficiently elastic to enable an employer 
whose confidence is broken to seek the protection of the 


courts. At any rate, it is plain that a servant can be 
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restrained from making an improper use of information 
which has come to him in the course of his employment. 
There is no case directly in point, but it is probable that the 
same principle is applicable to an engineer. Rule 2 provides 
that :— | 


He shall not accept any trade commissions, discounta,. allowances,  . 


or any indirect profit in connection with any work which he is 
engaged to' design or to superintend, or with any professional 
business which may be entrusted to him. 

This rule merely declares what is realy the law of 
England with ‘regard to secret commissions. Indeed, it is 
nothing but the recognition of a precept which appears in an 
older and kinder code—namely, that * No man shall serve 
two masters. In one case (Panama, &c.; Telegraph Co. v. 
India-Rubber Co., 1875, L. R. 10, ch. 615) an engineer 
received: & commission from a contractor. It was held that 
this was a fraud which entitled the employer to have the 
contract rescinded. In another case, Lord Justice Bowen 
said :—'* There can be no question that an agent employed 
by a principal or master to do business with ‘another, 
who, unknown to that principal or master, takes from 
that other person.a profit out of the business he is employed 
‘to transact, is doing a wrongful act inconsistent with his 
duty towards his master, and the continuance of confidence 
between them. He does the wrongful act whether such 
profit be given him in return for services which he 
actually performs for the third party, or whether it be 
given him on any other ground at all ; if it is a profit which 
arises out of the transaction it belongs to his master, and 
the agent has no right to keep it, or bargain for it, or to 
receive it without bargain, unless his master knows it.” We 
thus find that the receipt of a secret commission offends 
against the common law ; and, as our readers are well aware, 
to give or to receive such a commission has been made a 
criminal offence by a recent Statute. Time alone will show 
whether the law against secret commissions will be 
strengthened by the fact that it is reasserted in the rules of 
the Institution. 

Rule 3.— He shall not, while acting in a professional capacity, 
be at the same time, without disclosing the fact in writing to his 
clients, a director or member of, or a shareholder in, or act as agent 
for, any contracting or manufacturing company or firm or business 


with which he may have occasion to deal on behalf of his clients, 
or have any financial interest in such a business. 


This is a salutary rule which goes somewhat beyond the 
actual requirements of the law. For instance, it has been 
held that the fact that an engineer held shares in.a.company 
which was employing a contractor did not affect his position, 
or expose him to a charge of partiality in deciding questions 
which arose between the company and the contractor. 
Nevertheless, an interest of this kind is just sufficient to 
give colour to a suggestion that an engineer is biased. If 
the fact is disclosed probably no objection will be raised, 
and nothing further will be said about the matter. 


Rule 4.— He shall not receive, directly or indirectly, any royalty’ 
gratuity or commission on any patented or protected article or 
process used on work which he is carrying out for his clients, unless 
and until the receipt of such royalty. gratuity or commission has 
been authorised in writing by those clients. 

The fact that he had an interest in a patent which he 
recommended his client to use might justify a legal charge 
that the engineer was making a secret profit; but this rule 
puts the matter beyond controversy. It may, in some cases, 
prove to be hard measure; but in practice it will probably 
be found that if the patent in question is meritorious, the 
employers will insist on having it, whatever the interest of 
the engineer may be. It. is worthy of remark that Sir 
Alexander Kennedy, when addressing a body of students 
some years ago, said :—*' It is a very dangerous thing for 
you to own any patents in your own line, no matter how 
ingenious they are, if you are going to take to consulting 
work. You cannot put a patent of your own in your specifi- 
cations, and you cannot use it at all without disagreeable 
things being afterwards said. If you are going to advise the 
use of things to other people, you cannot, as professional 
men, advise the use of the things out of which you are going 
to make money ; and it is very undesirable on many grounds, 
therefore, that you should be the financial owners, or the 
beneficial owners of such patents. Of course, if you are 
engineers to works, the matter may be different, although in 
every case it requires to be definitely arranged with your 


directors." Those who framed the rule above set out must 
have had this passage before them at the time. 

Rule 5.-- He shall not improperly solicit professional work, either 
directly or by an agent, nor shall he pay, by commission or other- j 
wise, any person who may introduce clients to him. i 

This rule could not be directly enforced in a Court of 
Justice; although as between the agent and the engineer 
the gift and receipt of a commission might be made the 
subject of criminal proceedings. While it is the easiest 
thing in the world to draft a rule of this kind, it is by no 
means easy to see how the payment and receipt of a com- 
mission is to be detected. Agents do not publish abroad 
the receipt of a gratuity ; nor does the engineer announce 
in the public Press that he will reward those who bring him 
business. With regard to the solicitation of work, there is 
much virtue in the word “ improperly." What amounts to 
an improper solicitation remains to be seen. 

Sooner or later the Council will be called upon to decide 
what, in their opinion, amounts to improper conduct in thig 


respect. 


Rule 6.—He shall not be the medium of payments made on his 
clients’ behalf to any contractor or business firm (unless specially 
so requested by his clients), but shall only issue certificates or 
recommendations for payment by his clients. 


The object of this rule apparently is to prevent the abuses 
which might arise if the contractor had to look directly to 
the engineer for payment of his money. It is noteworthy 
in this connection that according to Clause 35 of the 
Form of General Conditions for Electricity Works Contracts, 
approved by the Institution of Electrical Engineers, it is 


provided that: Payments shall be made by the purchasers 


within 30 days from the date of each certificate of the 
engineer." Strict adherence to that form will, therefore, 
help to secure the engineer from any breach of the rule we 
have mentioned. | 

Not the least important of the proposed new rules is that 
which furnishes the means whereby they are to be enforced. 
It is provided that :— 

Any alleged breach of these regulations or any alleged pro- 
fessional misconduct by a corporate member which may be brought 
before the Council, properly vouched for and supported by sufficient 
evidence, shall be investigated, and if proved shall be dealt with by 
the Council either by expulsion of the offender from the Institution, 
or in such other manner as the Council shall think fit. 


This provides, in effect, that the Council shall. become 
a disciplinary body with power of *'life and death" over 
members of the Institution. It will be called upon to 
wield powers very similar to those which are exercised by 
the General Medical Council over the medical profession, 
and by the Law Society over solicitors. But what is to be 
the procedure ? Must information against a member he 
given by statutory declaration, or how otherwise? Will 
the Council act mero motu (i. e., on its own initiative), or 
will it always require the sworn statement of someone who 
is to fill a róle analogous to that of prosecutor in a criminal 
cage ? 

If the Council intends to place reliance solely on accusa- 
tion from without, proceedings will probably be few and far 
between. Communications made to the Council with 
regard to the conduct of an engineer would be privileged, 
but privilege would only avail an accuser in the proceedings 
which might be brought against him for libel, if the Jury 
were satisfied that he was not actuated by malice. If the 
accuser were a brother engineer who had an office a few doors 
down the street, or a man who was in & fair way to get 
some of the work which he alleged the accused person pro- 
cured by unprofessional means, would there not be a 
prima facie case of malice? Unless it is established as a 
principle and made widely known that the name of the 
accuser shall never be revealed by the Council, we fear that 
the law of libel may place some serious obstacles in the way 
of the Council which is to be charged with the administra- 
tion of these new domestic laws. 

Finally, it is to be remembered that the “ sanction ” of 
the Council is, and must for the present, remain, subject to 
the important limitation that while it can prohibit a man 
from adding the letters M. I. E. E.“ to his name, it 
cannot prevent his practising as an engineer. | The right to 
use the mystic title ‘ engineer“ or consulting engineer 
is common to all. 
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Tk report of the Electrical Inspector 
of Factories for the year 1909 is specially 
interesting, as being the first since the new 
regulations came into force. We are 
pleased to note that, notwithstanding the objections which 


Electricity in 
Factories and 
Workshops. 


were made against the new regulations, supply authorities 


arid others interested have taken steps; or are doing. so, to 


bring their installations into compliance therewith. Naturally. 


there is a good deal of difference of opinion as to what con- 
sfitues adequate protection to ensure safety, and in many 


cases the drift of the regulations is very imperfectly under- 
stood! 4 number of special visits to installations have been 
made by the Eleetrical Inspector, at the request of occupiers . 


who did not understand the meaning or the application of 
the regulations, and, in accordance with instructions, the 
Inspector a short time ago issued a Memorandum ex- 
plaining the effect of the. regulations and the exemp- 
tions allowed. 


many instances been of assistance to the factory inspectors 


in seeing that the regulations have been complied with. In 


one case the electricity supply department of a local 
authority are prepared to give a certificate that to the best of 
their belief the regulations have been complied with in the 
installations connected to their mains. 


inspector, nor that the occupier will be absolved from 
responsibility, it shows, at any rate, that the-oceupier has 
done his best to comply. We do not propose to refer here to 
the report in detail, as we are publishing an abstract of it 
in another column, but we note with satisfaction that 
manufacturers have lost no time in designing and placing on 
the market fittings “me are safe and in conformity with the 
regulations. 

There is as yet no € thing as official registration of 
approved fittings, and it would be somewhat of a ~ hardship if 
manufacturers, after having devoted time and money to 
developing new designs and putting them on the market, 
should find that 
inspectors; we are very pleased to note, therefore, that 
the Electrical Inspector fa done what he could to assist 
those manufacturers who have submitted to him designs or 
samples before manufacturing them for sale. 

As regards accidents in electrical generating stations, it is 
gratifying to find from the tables given that electricity is not 


really so very dangerous as might have been supposed from. 


the fact that such an array of special regulations was con- 
- sidered necessary. Out of 377 accidents of all kinds in 


connection with the public generating stations for lighting, 


wer ‘and electric railways, only 58 were electrical 
accidents, all the rest having to do with the mechanical 
side of the plant. Out of the 58 electrical accidents, 
of which only four were fatal, more than half resulted from 
cleaning, repairing, &c., at live switchboards and conductors, 
all four of the fatal accidents being due to this cause. Of 
the rest, 16 non-fatal accidents were caused at switchboards, 
and were due chiefly to faulty design of apparatus, or to 
mistakes on the part of the switchman. One accident was 
due to the “ electrician " taking measurements with a steel 
rule on a live switchboard. As the inspector points out, 
this is the sort of man who takes a lighted candle to find a 
gas leak. 

In the “ James Forrest" lecture which 
Sir John Gavey recently delivered at the 
Institution of Civil Engineers, the author 
gave a masterly résumé of the progress of 
electrical communication from the earliest days. The 
title, perhaps, was somewhat misleading, unless interpreted 
rather elastically, for the greater part of the discourse 
related to apparatus and systems which are in more or less 
extended use, and the most recent developments received 
the least attention. Nevertheless, the lecture was highly 
interesting, and amply illustrated the great importance 


Developments. in 
Telegraphy and 
Telephony. 


Where electricity is taken from. public- 
supply mains the engineers of the supply authority have in 


Whilst this is. no 
guarantee that the installation will be passed by the factory 


ey were condemned by the factory : 


which has been attained by this, the oldest branch of the: 
electrical industry. 

The author pointed out that the limit of speed in con- 
nection with the Wheatstone system is set by the self- 
induction of the receiving apparatus. A speed more than 
double that of the Wheatstone recorder has been. attained. 
with an electrochemical receiver, which can be worked at 
1,000 to 1,200 words a minute under favourable. conditions,’ 


but in practice the difficulty of supplying the sending: 


apparatus with the perforated slip, and of distributing the, 
slip at the receiving end, “constitutes a very serious obetaclé 
to the commercial usé of such high speeds, Even momentary ` 
contacts due to linemen at work result in the di of several 
words at these high speeds. 

The Baudot system, which is largely used in NM id 
has been introduced into this country, represente: a. great. 
advance upon the Hughes system, which has attained so: 
great a vogue in Europe; it prints the messages at the 
receiving end, but, of course, being manually operated, it 
works at a comparatively low speed. The Murray and 
Creed type-writing systems, which we have eee are 
both in use in the British Post Office. 

Sir John Gavey points ont that local conditions in every 
case determine the type of apparatus best adapted to meet 
the requirements, and there is not at present any tendency 
in the direction of uniformity of apparatus or system ; in 
this respect telegraphy is almost unique. 

During recent years the Post Office has laid 138,000 
miles of paper-insulated wire for telegraphic purposes alone, 
and in 1901-2, before a single subscriber had been served, 
it laid 240,000 miles of wire underground for the London 
t:lephone system. The telephone wire mileage of the Post 
Office is now no less than 521,000 miles. 

The remarkable development of the world's telephones, 
consequent upon improvements effected mainly at the 
exchanges, which resulted in increased speed and 
accuracy of operation with reduced cost of service, is well 
exemplified by the increase in the number of stations and 
mileage of wire between the years 1902 and 1907. The 
subscribers rose from 33 to nearly 84 millions, and the 
miles of wire from 74 to nearly 20 millions—colossal figures ! 

During the same period the telegraph landline mileage 
increased from 34 to 5 million miles, and submarine cables 
from 213,000 to 259,000 miles, so it is clear that tho 
development of communication systems is steadily proceeding 
on a vast scale. 

In the United States, where telephony has progressed so 
much further than in any other country, a single concern 
(the Associated Bell Companies) in 1905 had two million ' 
telephones, and now possesses over five millions. This may 
not unreasonably be regarded aa a strong argument in favour : 
of the free dev elopment of the telephone service by private 
enterprise. 


THERE is little in the list of Birthday 
Honours to call for reference in our pages. 
There never is much—this time. there 
seems to be less than ever. Sir Weetman Pearson, Bart., 
the celebrated contractor for railway and other works— 
included among them are some, London electric lines—and 
Sir Christopher Furness, who haa tried co-partnership, but 
has had to submit to its rejection by his employés, are both 
raised to the peerage. To these we extend our hearty 
congratulations, as well as to Sir William Mather, of the 
well-known firm of Mather & Platt, Ltd., on his appointment 
to His Majesty's Privy Council, to Dr. R. T. Glazebrook, 
F.R.S., who is made a Commander of the Order of the 
Bath, and to Mr. A. E. Eames, the retiring Controller of 
the G.P.O. Central Telegraph Office, who is appointed to 
be a Companion of the Imperial Service Order. 


Birthday 
Honours. 
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SYSTEMS OF CHARGING AND METAL- 
FILAMENT LAMPS. 


By W. A. TOPPIN. 


ELECTRICITY supply authorities have universally felt the 
advent of the metal-filament Jamp. Owing to the difficulty 
in manufacturing long filaments of very small diameter 
suitable for the higher pressures, the low-pressure direct- 
current and alternating-current systems of supply felt the 
effect of the new type of lamp first. Now, however, that 
satisfactory lamps can be obtained suitable for circuits 
working at the highest pressure that is allowed, all central 
stations have their revenue affected to a greater or less 
extent. Whilst it is admitted that the supplier of electricity 
will some day benefit through the new lamp increasing the 
popularity of electric light, for several years he must look 
forward to decreased revenue from his lighting consumers. 
Let us consider the different ways in which the metal- 
filament lamp has affected the central-station engineer. He 
sells energy and not light, and unless a consumer trebles 
or quadruples the amount of light he was obtaining 


with carbon lamps, the amount of energy he uses will be 


decreased by using the new lamps. The small lighting con- 
sumer becomes hardly worth supplying owing to his small 
consumption of energy. The low loads at which his meter 
normally works are more difficult to measure accurately 
than the higher loads demanded by the larger consumer. 
To get over this difficulty, several towns have dispensed with 


COST IN PENCE PER HOUR 


watts per C. p., 445 per B. r. v. 
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Again, in order to bring 
up the revenue from lighting consumers to what it used to 
be when carbon lamps were universally used, central-station 
engineers are obliged to rely on increasing the number of 


these consumers, and this means increased expenditure on . 


cables and services. "The capital charges on the undertaking 
are thus increased. 

What influence have systems of charging on all these 
important points that have been raised? If this question is 
gone into, it will be found that by the adoption of a certain 
system of charging the bad effect of the metal-filament lamp 
on the revenue will be minimised. Let us consider the 
curves shown in the diagram. The curves a, B and c 
represent the cost in pence per hour to the consumer, 
according to the life and type of lamp used, he being charged 
on the ordinary flat scale of so much per unit. Lamps of 
different types, but of equal candle-power, are dealt with, 
and the prices mentioned are for lamps suitable for 250 volts. 
The charge per B.T.U. has been taken at 4d. as representing 
an average figure for large and small towns. It will be seen 
from a comparison between the curve 4 and the curves 
B and c, that there is every inducement for the consumer to 
use metal-filament lamps. 


Who reaps the benefit of the consequent large demand for 
these lamps ? The inventors and manufacturers. As they 
were invented in Germany and are manufactured to a very 
large extent there, the Germans get the benefit. "This, of 
course, is only just; but if, by altering the system of 
charging, it is made a matter of indifference to the consumer 
whether he uses the carbon lamp or the new lamp, a large 
demand for carbon lamps will continue, and the British 
manufacturer and the supply authorities’ revenue will both 
benefit. Consider for a moment Curves D. E and F. They 
show the cost in pence per hour for lamps of the same types 
as before mentioned, of equal candle-power, but the energy is 
charged for at only 1d. per B.T.U. It will be seen that a carbon 
lamp is most economical up to a life of 400 hours, and above 
that point the saving by using the new lamps is not great. 
As the high-voltage metal-filament lamp does not burn 
equally well in any position, and does not stand frequent 
handling or.much vibration, the consumer will prefer the 
carbon lamp that has not these defects. Very few central 
stations could afford to supply their lighting consumers at 
1d. per B.T.U., as this charge does little more than cover the 
running costs, and makes no allowance for capital charges. 
These consumers must, therefore, pay a fixed charge per 
quarter in addition to the 1d. for all units registered on the 
meter. The “ Norwich," Telephone.“ or “ Annual charge” 
Systems, now in use in a number of towns, meet these 
conditions. $ 

The most important problem with regard to these systems 
is, how is the amount of this quarterly payment to be 
arrived at? It may be based on the rental of the house, on 
the number of rooms in the house, on the number of lampe 
installed, on the probable maximum demand, or the actually 
ascertained maximum demand according to the readings of 
an indicator or recording ammeter. The last-mentioned 
method is the most scientifically correct but the most difficult 
to work in actual practice. The difficulties that are met 
with are as follows :— 


1. Extra expense of indicator. 

2. If the readings are taken for a short period only, many 
consumers wil] reduce their demand during the test to a 
minimum. 

3. If the reading of the indicator is taken quarterly or 
annually, special illuminations, and the use of electricity for 
other purposes, are discouraged. i 

4. The consumer will install as many metal-filament lamps 
as possible in order to reduce his maximum demand. 


As far as the purpose of this article is concerned the 
last consideration is the most important. If the charge is 
based on the rental of the house, the number of rooms or 
the number of lamps, then it does not affect the consumer 
what kind of lamp he uses. He feels he can afford to be 
extravagant with the light, be free to have special illumina- 
tions when he desires, and use electricity for heating, fans, 
and domestic power purposes. His fixed quarterly payments 
are not affected, and the extra electricity only costa him a 
penny per umt. Therefore the central-station engineer will 
benefit his revenue, and British manufacturers, by adopting 
a system of charging on the lines suggested in this article. 


Francis Turbines.— Messrs. JENS ORTEN-BOVING AND 
Co. have recently received an order for three Francis turbines from 
the Brush Electrical Engineering Co., each to deliver 175 B.. P. 
against a head of 170 ft.; also an order from Messrs. Okura & Co., 
in Japan, for a Francis turbine of 550 H. P. for a head of 19 metres. 
and a further order for a Böving patent water turbine governor 
(similar to those supplied to the city of Winnipeg) for the Shibaura 
Engineering Works, Japan. 


Annual Outing.—On Saturday last the employés of 
Messrs, SIEMENS BROS., LTD., Dalston Works, visited Brighton for 
their second annual outing. The weather was showery in the mom- 
ing, but splendidly fine later. A company of over 500 went by special 
train from London Bridge, arriving at Brighton at 8.30 am. 
Luncheon, provided by the company, was served in the hall of the 
Aquarium. A vote of thanks to the Committee and Mr. Hicks, the 
secretary, for the general success of the outing, was proposed by 
Mr. Holmes, and carried with acclamation. A musical programme 
was arranged at the Aquarium, Mr. Wilson. the organist, con- 
tributing many popular and classical items. 
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o "THE JAPAN-BRITISH EXHIBITION. 


WE have spent several hours in the Machinery Hall of the Japan- 
British Exhibition since it was thrown open to the publie. Not all 
of that time was occupied in studying the electrical exhibita, for as 
our readers already know these are not numerous. But the few 
that are there are receiving attention, and before the Exhibition 
closes next October are likely to well repay those who have taken 
advantage of the opportunity of demonstrating their manufac- 
tures. We have heard many comments regarding this year's 
display: some of our friends do not see much in it worth spending 
time upon. others will only go so far as to admit that it is better 
than that of last year ; others are full of praise for the abounding 
interest of the side shows ; others grumble at the bill for extras 
in the form of sixpences if you want to see these sides shows—but 
they pay all the same. But all this notwithstanding. the 
crowd is there. The people are interested in Japan and in the 
Japanese, and, in addition to that, the metropolis needs such 
a rendezvous where a recreative hour or two may be spent, 
whether the predominating feature be French or Japanese. 
The attendance at this Exhibition has already been many thousands 
more than at the Franco-British Exhibition of two years ago 
during an equal number of days. We have said that the crowd ” is 
there. The manufacturer of electrical machinery is not in the 
least interested by a mere statement of that kind .—what has he to 
do with the entertainment-seeking crowd? Quite so—the vast 
majority of the visitors to the Japan-British Exhibition will 
passingly glance at an engineering exhibit, and the exhibitor will 
be none the better and not any the worse. They are interested in, 
and perhaps educated generally by, the automatic machine that fills 
by the gross their tins of boot polish, or the admirable exhibit of 
textile machinery to which we have already alluded, and they will 
stand all absorbed in contemplation of those 
Maxim guns, the aeroplane that can be bought 
for £400 or £500, or the beautiful pieces of 
show rolling stock for railways; but the 
electrical manufacturer will say, " What is 
that to me?” Now, it seems to us that the 
manufacturer's interest becomes apparent 
when you try.to analyse "the crowd." Who 
cax analyse a London crowd?) Where, on 
the face of this earth can you find such 
variety in nationality. in occupation, in trade, 
in taste, or in training? Buyers from all 
parts of the world are included, but, gene- 
rally speaking, you can only catch the buyer: 
when you show what you have to sell. It is 
here that the manufacturers who exhibit 
at international shows stand to gain,— 
-impressing the buyer both home and foreign. 
We have said that the electrical exhibitors 
are few—you could almost count them on 
both hands—and it may be that the few are 
reaping a greater reward because they are a 
few, their competitors being absent. Some- 
times one hears of firms who defer taking a 
, Stand at a certain exhibition until they 
suddenly find that such-and-such a rival ix 
going to.be present. They then promptly 
take the best space remaining in order to 
keep their name and goods .in evidence. 
They may spoil the event for themselves and 
their early-rising rival; or it may be that 


one exhibit helps the other by making the exhibition the more worthy _ 


of a visit by interested parties. There are many uncertainties 
about an exhibit and its effects, and it is probably because of this 
fact that some firms refrain. However, whether it be due to this 
refraining or in spite of it, the few electrical firms with whom we 
spent part of our time in conversation, are doing very well. The 
callers in a. number of cases have been of quite the right kind. 
They have included, for example, a number of middle-class people 
who have ordered petrol.electric lighting sets for residences in 
outside districts where a public electric lighting supply is not 
available ; Japanese in search of electrical manufactures to introduce 
in the Far East--a specially attractive line of electric fittings is in 
our mind here; and visitors from far-off South America, New 
Zealand, and so on, have closely studied and inquired regarding 
another class of electrical goods that is on show. Still better, 
thousands of pounds’ worth of orders for electrical machinery have 
been secured in the short time so far elapsed. These visitors 
from abroad we said would be coming, from our first advo- 
cacy of the Exhibition as a means of extending our foreign 
trade connections. The other and greater part of the crowd are 
interested in Osram lamps and electric fans and fittings, and the 
manifold other devices that combine to make the modern house 
installation complete. These are the things that a large propor- 
tion of the public must, or will have, and if they have seen. what 
they like best for the first time at Shepherd's Bush, the exhibitors 
will feel the benefit. 

Let us now proceed to give a few notes to guide the reader 
regarding some of the manufactures that are on view in the 
Machinery Hall. 

THE CHLORIDE ELECTRICAL STORAGE CO., LTD., of Clifton 
Junction, Manchester, and 28, Victoria Street, S.W.—This firm 
shows a varied assortment of its manufactures ranging from an 
aeroplane cell weighing a few ounces to a central station cell of 14 
tons, and the exhibit well illustrates the very numerous applica- 
tions of storage battery practice to latter-day engineering. A 
sample cell of 6,000 ampere-hour capacity, as supplied to the 
Underground Electric Railways Co. of London, embodies the com- 
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pany's latest practice in this class of work, the plates being of 
its ytandard manufacture, and fitted with the well-known wood 
diaphragm separators. Various types of cells for heavy discharges 
on electric railway work supplied to contracts in Japan, in con- 
junction with Entz automatic reversible boosters, are shown, and 
also a complete switchboard for controlling an Entz booster and 
battery, the carbon regulator being connected to a small battery, so 
that the instant reversal of the current in the field of the small 
exciter can easily be seen on a low reading ammeter when the rela- 
tive strengths of the pull of the solenoid and the adjustable spring 
are varied. i 
Cells in glass boxes of various capacities up to 960 ampere-hours 
are on show together with a complete 25-volt battery for metallic- 
filament lamp circuits. : 
An interesting illustration of the large capacity called for in 
common battery systems of telephone working, is à sample 3,000- 
ampere-hour cell. One of the cells supplied to the ss. Discorery for 
the South Pole Expedition appears none the worse for its travels. 
There are numerous sizes of the Exide accumulator " for motor- 
car lighting sets and ignition work, the grease cups round the lugs, 
insulated terminals and wood separators, being distinctive features. 
. Samples of formed and unformed plates, and grids of various 
sizes are shown. 
THE PARSONS MARINE STEAM TURBINE Co., LTD. Wallsend- 
upon-Tyne, and Messrs. C. A. PARSONS & Co., Newcastle-upon-Tyne, 
have a combined exhibit of excellently executed and interesting 
models. One of these shows the interior of engine room of a four- 
shaft arrangement of turbine machinery, as fitted in large war 
vessels, The arrangement consista of two complete sets of engines, 
one set on each side of the vessel with an astern turbine fitted on 
each shaft, and a cruising turbine on the inner shafts. Another 
model shows the interior of an engine room of a two-shaft arrange- 
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MESSRS. STUBBS'S ELECTRICALLY-DRIVEN TEXTILE MACHINERY EXHIBIT. 


ment. The arrangement consists of a complete turbine as an inde- 
pendent unit on each side of the vessel. 
* A number of large framed photographs of marine turbines, and 
vessels to which they have been fitted, are also shown. It is 
interesting to mention that at the present time the total horse- 
power of Parsons marine turbines constructed and on order amounts 
to about four millions. | l 

The exhibit of Messrs. C. A. Parsons & Co. consists of a 120-KW. 
direct-current dynamo fitted with Parsons patent compensating, 
winding and carbon brushes. Dynamos of this type aggregating 
more than 80,000 kw. have been supplied for lighting, power and 


‘tramway work, the largest being tandem plants of 2,000 Kw. 
- capacity. This compensating winding is in series with the armature, 


and prevents all distortion of the magnetic field and is instan- 
taneous in its action. i 

There is an exhaust steam turbo-blowing engine, with an output 
of 20,000 cb. ft. of free air per minute at 10 to 20 lb. pressure per 
sq. in. The air turbine is of the parallel flow type, many of which 
have been supplied for iron and copper «melting in various parts of 
the world, including Australia, India, China and Japan. 

The models illustrate a turbo-alternator —most economical out- 
put 7,500 KW., maximum output 14,000 KW. ; a turbo-alternator— 
most economical output 2,000 KW., maximum output 4,000 KW., and 
one for 3,500 KW. most economical output, or 7,000 KW. maximum 
output. ; 

W. R. SYKES SS INTERLOCKING SIGNAL Co., LTD., 26, Voltaire 
Road, Clapham, London, S. W. This exhibit includes an all. 
electric power plant, comprising full-size interlocking machine of 
three levers controlling electrically-operated signal mechanism of 
the company s latest Bollard " clutch pattern, and a pair of model 
points showing the “Syx” system of permanent indication and 
check-locking. A novel feature in connection with this system is 
that the indication of both points and signals is placed in the name 
plates in front of the levers. The interlocking machine is also 
fitted with "Syx" lock and block. Another feature isa model of the 
company's single-line apparatus fitted to two two-lever frames repre- 
senting two stations A and B. The instruments control the signal 
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levers, and no token is necessary in connection with this system. 
A model of B.C. automatic signalling illustrates the special features 
of the S. C. track circuits—i.e., immunity from sand and stray: cur- 
rent failures, The Sykea-Cooke electrical projection train describer 
for train describing and advertising purposes is also exhibited, as 
are also a number of small indicators for various uses in railway 
work. 

MESSRS. T. & J. JACKSON, 15, Hill Street, London, N.W.—This 
firm is one of the official electrical contractors to the Exhibition, 
and its outstanding feature consists of small electric lighting plants 
for country houses. These they supply with gas, petrol or common 
paraffin engines for voltages of 12, 16, 25 and up to 50 volts. Auto- 
matic switches, for use with. storage batteries for country house 
plants, and motor-car electric lamps are also shown. 

Messrs. WAILES, Dove & Co., LTD., of 5, St. Nicholas Buildings, 
Newcastle-on-Tyne, exhibit their patent ' Bitumastic ” solution for 
iron and steelwork preservation, which is being used by electric 
railway and tramway, electricity supply and telegraph authorities. 

Messrs. HANS RENOLD, LTD., Manchester, who are, of course, well 
knownas specialists in the manufacture of every type of driving chain, 
are exhibiting four small chain drives, including sizes for powers 
ranging from 3 to 40 K. P., and speeds from 400 to 1.300 ft. per 
minute. The silent chain drive. fitted with the latest type chain, 
is provided with a shock-absorbing sprocket, part of the cover-plate 
of which has been cut away to expose one of the springs. This 
special form of wheel is used for drives where the load is impulsive, 
as is the ease with pumps, compressors, forging machines, &c. . On 
the same stand a complete range of patent silent, bush roller, block. 
stud, balance, textile and pipe wrench chains are exhibited. A 
mortising chain outfit, with guide bar and sprocket; is also shown, 
alongside of which are mounted two blocks of wood illustrating 
the largest and smallest sizes of mortise that may be cut, also a 
complete range of various widths of mortises If in. long. A fine 
set of photographs shows the two large works where the Renold 
chains are manufactured, as well as numerous applications of the 
chains themselves. Engineers interested can obtain at this stand 
an illustrated pamphlet in English, French or German, dealing 
with a few interesting typical chain drives. 

Mr: Jous THompson, Wolverhampton, has an exhibit of boilers 
and steel work. Chief amongst these stands out a section of a 
30 ft. x 9 ft. 3 in. "Thompson" dish-end Lancashire boiler with 
corrugated flues. w e understand that this firm was the pioneer of 
the dish-end type of boiler in this country. 

On this stand is also shown a model Lancashire boiler, fitted up 
with superheater and pipe work. 

A superheater is exhibited of this firm's special straight-tube_ 
type, which gives a very high degree of superheat. For moderate 


temperatures, this.» auperheater is supplied with ordinary bent 


tube. 

A Steel chimney with base plate and cap is the centre of the 
stand, and this is an exact odo of a 100-ft. chimney. Just before 
Christmas. Mr. Thompson erected a steel chimney 120 ft. high, 
putting in brickwork foundations, and lining with fire work, the 
whole being complete in about 15 working days after the material 
arrived on the site. Boilers with few plates are a speciality of the 
firm, and in a corner of their stand they have a vertical boiler 8 ft. 
high. The shell is made in one plate only. Welded petrol tanks, 
welded and riveted pipe lines of any diameter, together with pressed- 
steel work, are all shown. 

=. ELECTROMOTORS, LTD., Openshaw, Manchester. —This firm are 
exhibiting: ‘at Stands Nos, 205 and 206, As our readers are aware, 
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they specialise i in the manufacture of continuous-current dynamos and 
motors up to about 60 H.P. The centre of the stand is occupied by 
u large balancer for the use of the Exhibition authorities for split- 


ting up a 500-volt circuit into a three-wire system 250 and 500 


volts.. Grouped round it are various smaller specialities of the firm, 
consisting of a vertical open type high-speed steam dynamo for ship, 


pilot or private lighting, and having an output of 30 amperes, 110 


volta, 480 B. P. M., with a steam pressure at the stop valve of 100 lb. to 
the square inch. There is also exhibited a petrol-driven dynamo such 
as is used for private lighting and for cinematograph outfits. A 
box-bed reduction gear motor illustrates the latest pattern of 
self-contained reduction gear manufactured by the firm, and has 
advantages which commend it in preference to the usual form of 
top-gear reduction. 

A 21-in. electrically-driven centrifugal pump is to be seen; it is 
capable of raising 120 gallons of water per minute against & head 
of 20 ft. 

There is also a smaller motor-generator and a 3o-in. electrically- 
driven propeller fan capable of discharging 9,200 cb. ft. of air per 
minute when running at 375 R.P.M. Messrs. Electromotors, Ltd., also 
supplied a very complete electrical equipment for driving textile 
machinery at the stand of Messrs, Joseph Stubbs, Ltd., whose 
exhibit is illustrated in one of the accompanying pictures. 
Amongst the machines driven are their patent double winder, 
quick-traverse double winder, improved ring doubling frame, 
Rabbeth spindle winder, quick- tra verse cotton gassing frame. bobbin 
reel, yarn preparing machine, yarn bundling press, Foster patent 
camless quick-traverse winder, single-drum winder. These machines 


are driven in various ways by motors ranging from 1 to 1} k. p., 


und represent the complete equipment used in the modern system 
of making doubled yarns. 


THE TRAMWAY CONGRESS. 
( Continued from Fol. 66, page 1053.) 


: Tramway Economics. 


(Abstract of paper by J. R. SALTER. General Manager, 
Lanes. United Tramway». ) 


MB. SALTER dealt with the relationship between the receipts, car- 
mileage, and working expenses of a tramway, and the general 
commercial principles involved in its operation. He has found such 
a disregard in some undertakings, even of very considerable size, of 
the commercial principles which should govern the operation of a 
tramway undertaking, that he desired to emphasise points which 
should be axiomatic. The expenses of operating a tramway can be 


divided into two broad classes ; there are first the standing charges 
which remain constant whatever the number of car-miles run, and 


there are the "running expenses" which are for all practical 
purposes proportional to the car-mileage run. The standing charges 
are those for interest, sinking fund and part depreciation upon 


the capital cost of the equipment, whilst the running expenses are 


those for traffic, general expenses, power, maintenance of cars. track, 
overhead equipment and cables. The author proceeds to draw a 


partial analogy between the supply of electricity and the supply of 


car-miles, but points out that the Hopkinson principle has not full 
application in the case either of a railway or a tramway, for the 
reason that in these undertakings, & very great proportion of the 
capital charges to which the standing charges belong, must be 
incurred, whatever the service may be, and that the only capital 
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expense which is separately incurred for dealing with the heuvy 
traffic is the cars and the power plant for driving then. In atram- 
way undertaking, too,'the sup] lier may by increasing his supply, i.e, 
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the number of car-miles run, provide an extra inducement to his 
customers or passengers, whilst in an electrico supply undertaking, 
the consumer must be first obtained before the supply can be 
increased. | ; 
In an electric lighting undertaking the capital expenditure 
involved is more strictly proportionate to the maximum require- 
ments ut any one time. 
The accompanying curve shows the relation between the numbe 
of car-miles run per route-mile per annum and the service in 
minutes, the ordinates representing the car-miles per route-mile per 
annum, and the abscisse representing the services in minutes. The 
car-miles per route-mile per annum are on the basis of slightly under 
a 16-hour-day run, in order to get approximately round figures for 
the different services. There is also shown upon this curve the 
proportional or running cost per car-mile, the standing charges per 
car-mile, and the total cost of operating or equivalent gross receipts 
per car-mile necessary to obtain a given result. The running costs 
per car-mile have been assumed at òd., whilst the standing charges 
have been assumed at £1,000 per route mile per annum. The fignres 
are only general in their application, but may be taken as average 
figures which can readily be modified to suit any particular 
system, and they are intended to apply to. a case where the under- 
taking generates its own supply of electricity. If the energy is 
purchased, and the price is based upon the working costs at the 
power station. plus a charge for the plant capacity used for giving 
the supply, then the running costs may still remain the same as in 
the case when the supply is generated by the tramway undertaking ; 
but if, as is often the case. there is-a fixed price per - anit 
which is more or less independent of the car-mileage run, then 
the capital charges on the electricity portion of the. undertaking 
become a proportional or running charge. 


————— — — 700 


b. B90 — — = 


tia BO 
: = 3 
u 499.009 7 
: i 
; t 
e y 
33 
i To een 


PECE PER CAR (t. 


A 


TTD ο‚ 


TRAMWAY COS TS AND DATA, 


An increase in the number of the car-miles by no means involves a 
proportional increase in the plant capacity; the greater the service, 


the hetter the load factor. It is shown that with a less frequent ' 


service, the standing charges represent a rapidly increasing propor- 
tion of the total cost per car-mile, whilst with a more frequent 
service, the standing charyess represent a rapidly decreasing propor- 
tion of the total cost per car-mile. There is a critical point in the 
service at which the standing charges per car-mile are equal to the 
running costs per car-mile, this point on the curve being at a 14 
minutes’ service. Again, the increase in the total costs per car-mile 
above the critical point is very much more rapid than is the 
decrease in the total oosts below the critical point. and in conse- 
quence, the more frequent the service. the less important do the 
capital charges become. For instance, with a 30 minutes’ service. 
thestanding charges per car-mileare 10˙5d., the total costs being 15°5d., 
whilst with a 10 minutes’ service, the standing charges are reduced 
to 3'bd. and the total costs to 8'5d.. and with a one minute service. 
the standing charges are of the insignificant order of '35d., making 
the total costs 535d. | 

Probably one of the most interesting features in connection with 
the relationship between the number of car-miles per route-mile per 
annum, and the cost of operating, as shown in the curve, is the 
percentage which the working or running expenses bear to the 
total receipts; the total receipts in this case being assumed as the 
same as the total costs, or, that is, sufficient to meet the capital 
charges upon the undertaking on the basis adopted. i 

The author thinks that the relationship between the working 
expenses and the gross receipts, expressed as a percentage, is of no 
practical value, and gives no idea of the commercial value of the 
undertaking, The working expenses in most tramways vary so 


slightly that the percentage between these and the receipts depends 
entirely upon the receipts, and as it has been shown, with an increase 


in the number of car-miles, that the receipts can be rapidly dimi- 


nished per car-mile to obtain the same result, it is evident that no 
idea can be formed of the remunerative capacity of the undertaking 
from this relationship. The curve shows that with a 30 minutes’ 
service, the running charges represent only 32 per cent. of the total 
costs or gross receipts, whilst with a lo minutes service, the working 
expenses represent 59 per cent, and with al minute service, the 
working expenses represent 93 per cent. of the gross receipts, the 
same ultimate result being obtained in each case. M 

It is apparent that with the rapidly increasing capital charges 
due to the reduction in the service, and with & practically constant 
running charge, the less frequent the service, the less is the propor- 
tion or percentage of the working expenses to the total costs or 
equivalent gross receipts : and as a corollary, the more frequent the 
service, the greater is the percentage of the working expenses to 
the gross receipts to obtain a given result. LE 

Therefore, tramways must look, rather to an increase in the gross 
receipts by increasing the car-inilenge than to a reduction in the 
working expenses to improve their financial position. | 

The curve and the remarks thereon show the error of striving 
after high receipts per car-mile, which one xo frequently finds, and 
which was one of the reasons which prompted the author to write 
this subject. The author gives an instance from a report of a very 
large tramway undertaking in Which the. extra earnings per car-mile 
have been sought for to the detriment of the profit on the under- 
taking, and by reducing the number of passengers to the extent of 
1,000,000 per annum. In one instance, where the receipts. per car- 
mile amounted to 10°17d., the service was reduced until the: receipts 
increased to 11':58d.; and in another instance, where the receipts 
were 8'66d,, the service was reduced until the receipts were increased 
to 78d. "M "T | P 

In the case. of another undertaking, where the number of car- 
miles per route-mile per annum were of the order of 60,000, being 
equivalent to an average 11 minutes service, and with receipts of 
10°3d. per car-mile, the service was reduced to 52,000 car-miles per 
route-mile per annum, increasing the receipts per car-mile_ to 
11°53d., and in consequence, increasing the loss on the undertaking 
from £2,000 to. £6,000 per annum, In this instance, the loss was 
attributed entirely to the high capital charges involved, which, 
in the first instance, were 4d. per car-mile, and which now, owing 


to the reduction in the car-mileage, have increased to 4' 77d. per 


car-mile. It should be noted that the standing charges per car- 
inile in this case are closely in agreement with those shown on the 
curve for the services referred to. It would appear evident, from a 
consideration of the curve and from the principles which the ourve 
illustrates that this undertaking would be better advised by 
increasing rather than decreasing the service. It must further be 
apparent, especially with a service of the order referred to, that 
decreasing the facilities must conduce towards reducing the number 
of passengers, although the receipts per car-mile may be increased. 

The number of car-miles per route-mile per annum seems to. be 
the determining factor, and it is somewhat extraordinary that so 
little use is made of this factor. . 

Objection has from time to time been taken to the car-mile as a 
comparable unit, because it does not take into consideration the 
service which is run, the size of. the cars, that is to say, their seat- 
ing capacity: and for purposes of power consumption, it of course 
neglects in addition the speed and weight of the cars. 


The author quotes Mr. Riders figure of merit" formula, which. 


he says gives a true scientific comparison of the conditions, so far 


. as the current consumption is concerned, but from a commercial 


point of view is of little value, and, in his opinion, if we take the 
number of car-miles per route-mile per annum divided by 10,000, 
and multiply this by the receipts per car-mile, we have a figure 
which will better enable systems to be compared from a commercia] 
point of view. The number of car-miles run per route-mile per 
annum is so important that it should be introduced into tramway. 
accounts, and if it is divided by 10,000 we could obtain what might 
be called the "density factor.” An undertaking with s less car- 
mileage deserves & minus density factor. The density factor 
multiplied by the receipts per car-mile would give a figure of merit 
which could be used for comparing different undertakings, if taken 
in conjunction with the capital cost per route-mile, whilst if it 
were multiplied by the difference between the receipts per ear-mile 
and the working expenses per car-mile, it would give the relative 
financial value of the undertaking. 

It may be objected that this basis of comparison does not take 
into consideration the speed, the weight of the car, or the seating 
capacity. but the seating capacity and the fares determine the 
receipts per car-mile, whilst the speed mainly affects the power 
consumption and does not alter the number of car-miles per route- 
mile per annum —the density fuctor. 

The Income-Tax authorities as a result of the efforts of thin 
Association, in fixing the allowances for maintenance and deprecia- 
tion, assumed as u basis the tnumber of car-miles per mile of track 
per annum. 

The density factor could be usefully employed to compare the 
cost per mile of construction. The capital cost of constructing 
different tramways is frequently compared upon either a track- 
mile or a route-mile basis, which again is quite a meaningless com- 
parison, for the reason that the greater the service, the greater is 
the number of cars per track or route-mile, subject. of course to the 
speed being the same: and the cars form a very considerable item 
in the capital cost of any undertaking. Again, the power station 
and the cables will depend upon the service. ) 

With the fares obtaining in this country, it is unlikely, except in 
very special circumstances, teat the receipts per enr-mile will 
exceed 11d, ; this being the cas, it would appear on the basis of 
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the curve that an average of 174 minutes’ service is in the 
neighbourhood of the limit at which a tramway undertaking can 
beremunerative. This limit may be increased if the capital cost of 
construction is reduced. The average receipts per car-mile obtained 
in the whole of the tramway undertakings in this country are 
somewhat lower than the average of lld., being 9°919, but this is 
aecounted for by the fact that the average receipts per car-mile 
include the very large systems, where the fares per mile are some- 
what low. 

Having arrived at the limit for a remunerative tramway under- 
taking, it may not be out of place to consider whether some of the 
other means of transit, such as motor-omnibuses, or the railless trac- 
tion system, can be utilised on account of the lower capital charges. 
In eonsidering this, however, it would be well to ascertain in what 
way the average receipts per car-mile on a tramway undertaking 
are obtained. Almost universally the traffic is of a varying character. 
There are rush hours, when the traffic often takes the utmost 
capacity of the undertaking, and provision has to be made for 
week-end and holiday traffic. "Were it not for the ample carrying 
capacity which a tramcar provides for dealing with this extra 
heavy traffic, it would be impracticable to earn the average receipts 
which are now obtained. Mr. Salter attached to his paper two 
curves taken from the late Mr. Bellamy's 1904 report showing how 
ereatly the seating capacity is in excess of passengers carried during 
a large part of each day. 

In an inter-urban tramway, the variation in the carrying capacity 
required upon the system is of a still greater order. On the Liver- 
pool and Prescot Light Railway, the receipts vary from 3Jd. to 
26d. per car-mile. the average receipts throughout the year being in 
the neighbourhood of 9d. per car-mile. 

In considering, therefore, any means of transit which is to be 
compared with a tramway, the enormous variation in the number 
of passengers to obtain given receipts must be taken into considera- 
tion, and provision must be made, if the same fares are charged, 
to deal with extraordinary or rush traffic.“ It would seem. having 
regard to the fact that the carrying capacity of any self-propelled 
vehicle is only half the carrying capacity of a tramcar, that at least! 
double the number of vehicles will have to be provided. With 
motor-omnibuses it is unlikely that the expenses per car-mile will 
be less than 10d., and to compare the expenses of running such A 
system with that of a tramway, the cost per car-mile for operating 
must be doubled to provide the seating capacity. Although the 
motor-omnibus is relieved from any of the capital charges which 
are so serious to a tramway with a small service, the working 
expenses are so high that this method of transit is not as remunera- 
tive as a tramway, even on a 30 minutes’ service; the expenses per 
car-mile on a tramway at this service are 15˙5d., and the expenses 
per double bus mile to obtain the same capacity, 20d. It must, 
not be overlooked that the provision of the two ‘buses, or the 
splitting up of the capacity, would result in à very much quicker 
service, and would undoubtedly conduce towards increasing the 
number of passengers during the slack periods. 

With the railless traction system, the carrying capacity is only 
about one-third of that of a tramcar, and the expenses on this 
system may be assumed at 54d. per car-mile ; but in this case, if we 
are to provide for the excessive carrying capacity to obtain the 
average receipts, we find again that the systems are not comparable 
until a 30 minutes’ service is reached. 

This leads to the conclusion that tramway undertakings need have 
no fear of being replaced by self-propelled vehicles unless the cost 
of operating them is reduced at least one-half, or unless, with the 
same operating costs, the carrying capacity can be doubled, until 
we arrive at a 30 minutes service, assuming that the same fares are 
obtainable in each case. | 

The paper concluded with an extract from the Hey wood Corpora- 
tion Act, under which Act the Bury, Heywood and Rochdale 
Corporations are empowered to run over each other's lines. 

MR. MALLINS, of Liverpool, sent in a written communication, 
which dealt chiefly with Mr. Salters opinion that a successful 
tramway manager must have considerable engineering knowledge. 
We do not know what justification Mr. Mallins has for his state- 
ment that certain undertakings have failed notably because the 
managers were engineers also, and we do think that such a charge 
should have been supported by something more like evidence 
than an expression like— We all know. It was well said 
by other speakers that very large and rich undertakings can 
afford to pay for good engineers as well as for a general 
manager whose engineering knowledge may have been gathered in 
a horse tramway stable, or in some equally practical school; but 
most undertakings are not so well off, and unless it is supposed that 
an electric tramway can get on without an engineer, the manager 
wil have to combine commercial with engineering abilities of a 
high order. 

MR. SELLON remarked that a system of fares based on the Hopkin- 
son tariff was introduced at one time on the C. & S.L. Railway, 
and we believe that the Dublin and South-Eastern Railway tries to 
level up its load curve by issuing cheap shopping tickets between 
morning and evening rush hours. Mr. Sellon referred in very com- 
plimentary terms to the Dublin United Tramways system, and 
pointed out that the route-mileage is large in comparison with inany 
systems which have much higher receipts per car-mile. The 
D.U.T. Co. pays a steady 6 per cent. dividend and earns no more 
than 9d. per car-mile. 

Mk. HUTTON said that Saturday traffics are double those of the 
rest of the week, and require a large number of men who must have 
more than one day's work per week, so that the services during the 
ix other days are quicker than they need be, in order to find work 
for the men. He considered that the cost of maintenance at Liver- 
pool was so high that it indicated the necessity for engineering 
knowledge in the general manager. 


MR. CLOUGH criticised: Mr. Salter's constant figure for running 
costs, as it includes many charges which vary with car-mileage. 

Mr. How ey likes big cars, because wages are equal, whether 
cars are large or small, while the increased cost of energy is a minor 
matter, and the total carrying capacity has to be provided in any 
event. l l 

Mr. CRAMP thinks that some sort of Traffic Board might be | 
formed out of a combination of the Tramway Associations, to settle 
questions of fares, costs, &c., for through running schemes. l 

Mr. SALTER reserved the main part of his reply, and it will 
appear in the Official Circular. 


(To he continued.) 


CORRESPONDENCE. 


Lettera received by us after 5 P.M. ON TUESDAY, cannot appear unti 
the following week. Correapondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Calculation of Illumination. 


Mr. Toone evidently belongs to that large and rapidly 
increasing party who, having “ convictions,” do not like to 
have them disturbed. 

Another “ particularly fine specimen," I suppose. is the 
following :—On page 960 he states “that the area beneath 
the illumination curve from the centre to the circumference 
of the area lighted” . . . and then writes down an integral. 
For the present I do not propose to discuss the merits of this 
application of mathematics, but that some mistake has crept 
in will be obvious, perhaps, to him, when he considers his 
result, viz. :— 

— Kr 

BEEN EZ 

This result is extraordinary, since an area. apparently is 
represented by a length inversely! Dimensionally, areas 
depend on squares of lengths directly. 

Mr. Underhill says, **it is quite evident that the sudden 
drop to zero occurs . . . " 

It is quite evident that the article itself is very badly 
indeed in need of revision and correction, even the expression 
of the result of the integration, viz.:—'"' The mean 
illumination in candle-feet equals the quotient of the 
candle-power of the source by the product (height of 
suspension in feet x square root of length (feet) of longest 
ray)." ; 
Even assuming the correctness of the mathematics—a 
considerable stretch of the imagination—the above statement 
is not the expression in. words, 1f— 

i -_ K 

nean ~ d VE a d?) * 
since (% + (02) is nof “the length of the longest rav," but 
surely the square of it. 

It is well for those who write articles involving. applica- 
tions of mathematics to verify their results and % t every 
word and phrase," otherwise their cherished integrals wither 
up and disappear when gazed upon by the evil eve of the 
critic. 

If Mr. Toone associates “ pedantry” with ** accuracy," 
then I thank him for the compliment. * Pedantic and 
witty " sounds rather fine in these slipshod days ! 

M. F. H. W. 


j 
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The Prevention of Rust. 


I am in entire agreement with Mr. Ormrod when he 
emphasises the importance of the method of application. of 
protective paints to the surface of iron and stcel structures ; 
every particle of scale should be removed by chipping, and 
the rusty surface properly brushed clean with steel wire 
brushes, before the paint is applied, and this is true in spite 
of some manufacturers’ statements that “err particular paint 
can be applied even on top of rust. Painting should not be 
carried on when the atmosphere is foggy or misty, and never 
when the surface of the work is at all damp. 

| am inclined to think that the corrosive action of coal- 
tar preparations is an advantage rather than a danger, as we 
seem to get the condition of things I mentioned in my first 
letter with reference to zine. The acids in the atmosphere 
attack the zinc, and form zinc sulphate, which forms a very 
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intimate contact with the zinc, and protects it from any 
further injury. Even if this theory is not correct, it is a 
fact that of three coal-tar preparations I have used, the one 
with the most sting, and presumably the one containing the 
most acid, is the one that has given the best results. The 
corrosive action seems to bring the body of the paint (pro- 
bably some form of graphite) into more intimate contact 
with the steel. 

With reference to the action of vibration affecting the 
life of protective paints, I do not think that this action is 
at all material on tramway poles, but it may be of consider- 
&ble importance on such structures as bridges, where the 
stresses are of short wave length and high frequency. In 
one preparation I have come across the priming coat is not 
allowed to dry before the finishing coat is applied ; this 
seems a bold experiment in the direction of obtaining an 
elastic body of paint next the steel, but I have no experience 
of its lasting properties. 

A. J. Bousfleld. 

Isle of Thanet. | 
A “Live Nest. 

A week or two ago, during my usual observations, I 
noticed what appeared to be a bird's nest at the top of one 
of our arc lamps, and on closer examination I found that 
this was so. After a few days had elapsed I saw that the 
nest was complete and contained sparrow's eggs. It was 
built right om top of the live terminals, and inside the 


BIRD'S NEST IN AN ABC LAMP. 


resistance frame. It has not in any way interfered with the 
working of the lamp, which burns every night from dusk to 
sunrise. It will be noticed that the weather-hood was raised 
a little to allow of the photos. being taken, otherwise the 
nest was ideally situated, being sheltered both from wind and 
rain, and warmed by the resistance. I might say that the 
eggs hatched, and up to the present the youngsters are 
thriving. | 
F. C. H. 


Localisation of Faults on Underground Mains. 

With reference to “ H. P. M.'s " letter which appeared in 
your issue of June 17th, criticising my paper on the above 
subject, the actual case he quotes does’ not in any way 
prove that the earth potential method of locating faults is 
useless. In fact, he states that if the positive cable fault 
had been a bad one a a true location test could not have been 
obtained.” This, I presume, refers to the fall of potential 
method, as by the earth potential method both positive and 
negative faults could have been located. With this method 
good results have been obtained in spite of water mains, gas 
mains, and tramrails in close proximity to the fault. I quite 


admit that for lead-covered concentric cable systems the, best 
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`~ ence. 


method to use is probably the fall of potential method, 
but for bitumen insulated cables laid in troughing experience 
Shows the earth potential method to be ideal. The advantage 
of keeping the distributor alive is a great one. How 
would H. P. M." test for a fault by any other method 
without making the whole distributor dead, no matter how 
many large consumers were tapped off it? Faults on small 
consumers’ premises are not burnt out, but the main fuse 
is simply blown at a time when it will cause the minimum of 


inconvenience. ds 
| W. A. T. 


Lightning Conductors. 


In connection with the new water tower which is nearing 
completion on the summit of Shooter’s Hill, S.E., it is rather 
interesting to note that in fitting the lightning conductor 
the recommendations of the Lightning Research Committee 
(1905) and the recent rules of the Phoenix Fire Office regard- 
ing lightning conductors, appears to have been entirely un- 
observed. A water tower is not, perhaps, the sort of building 
one would hasten to insure against fire, but as the above rules 
undoubtedly embody the most up-to-date methods of erecting 
conductors, I have waited with interest to see if any new 
method of erection would be shown on this tower. 

But as the conductor is put up on the old-fashioned lines, 
viz., a single copper strip, 1 in. x + in., cleated to the struc- 
ture and carefully bent to the outline of the building, one 
begins to wonder if there really is anything in the recom- 
mendations of the above Committee and 
Fire Office, because in a case of this 
sort, where a building is erected by an 
important public body, and where the 
cost is of somewhat secondary import- 
ance, one expects to find the most 
improved methods of building construc- 
tion, which, of course, carry with them 
the best provision for its safety. | And in. 
the present instance we have a tall 
tower built on an exposed position ón the. 
top of a hill where undoubtedly it stands. 
a8 good a chance of receiving a light- 
ning discharge as any building around 
London; yet the same, methods as were 
used at least 20 years ago are still in 
vogue, in spite of the recommenda- 
tions of an expert body of scientists, 
who inform us, amongst other things, 
that it is unwise to have the conductor 
forming acute angles, and that the can- 
ductor itself should be kept some little 
distance from the walls. In this case, 
the conductor is fastened close to the 
building, and so far as one can see there 
ure at least 5 or 6 very sharp angles 
(nearly or quite 90°), in addition to 
several less acute angles, and if the 
Department of the Metropolitan Water Board, who had to 
decide on this matter, would be good enough to favour us with 
their reasons for nof observing the above recommendations, it 
would, 1 am sure, be of much interest to those who are 
responsible for the safety of structures so far as lightning 


conductors are concerned. 
W. H. B. 


The Registering Ticket Punch. 


I am sorry to see the article on the above subject, signed 
by Lionel E. Harvey, in your last issue, as the subject is one 
suitable only for discussion by managers in private confer- 
Why has Mr. Harvey neglected to apply to the Muni- 
cipal Tramways Association, which was designed to assist 
managers to remove difficulties and improve their work by 


mutual help ? 


I have used tlie registering bell-punch for nearly 30 years, 
and can certify that the instrument has none of the defects 
in operation suggested by Mr. Harvey, and I hope owners 
will not allow themselves to be alarmed by the statements 
made, as in a properly designed, maintained and managed 
punch they do not exist—the registers being perfectly reli- 
able, and their proper use by conductors quite easy in:the 
most crowded cars. 
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There is not/the:slightest"difficulty in- dealing with tickets 
not issned by the conductor (return and special tickets), and 
if Mr. Harvey will visit me, I shall be glad to make clear 
to him ‘that there is not the slightest need for the doubts 
and difficulties which he appears to suffer from. 

Henry Morley. 
Barley Corporation Tramways, 
si June 27th, 1910. | 


Fees for Specifications. | 

I ask leave to ventilate a small grievance inflicted upon 
those unfortunate people who have to send in tenders, though 
I must confess that I have little hope of bringing to pass any 
mitigation. | 

My trouble is that tenderers are usually only furnished 
with one copy of the specification, which has to be returned, 
and an exorbitant sum is asked for further copies. As in 
these hard times we cannot afford to pay 10s. 6d. each for 
extra copies, and as more copies are always wanted, we 
have to keep our typists working overtime to make them. 
Some few more enlightened people send one two copies, but 
most of us have branch offices who want a copy, 80 that three 
are required altogether. | 

The practice of making one pay to be allowed to tender 
by charging a non-returnable sum for the specification, is, of 
course, unspeakable, but, fortunately, is not very common ; 
but sometimes one gets the specification free, and has to pay 
58. for a blue print referred to therein. 

i! J. 8. 


We beg to enclose herewith copy of letter received from 
the Belfast Union inviting tenders for electric lighting, and 
you may care to note this in your paper. 

The practice of demanding payment of money which is 
not returnable for plans and specifications is, we consider, 


quite unreasonable in view of the great expense to which 


contractors are already put in preparing estimates. It appears 
to us that the only remedy is the one which contractors have 
in their own hands, and that is, to refuse to quote under these 
conditions, a course which we ourselves make a point of 
following. | 
Z. 
Belfast Union, 


Clerk's Office, 
June 214, 1910. 


Dear Buses doatüsenients are being inserted in the Belfast 
papers on Wednesday, 22nd, and Thursday, 23rd, re electrio lighting 
at the Abby Sanatorium. Copies of block and engine room plan, 
with specification and schedule for electric lighting, can be obtained 
from me on payment of one guinea, not returnable, and copy of 
rchedule of quantities in connection with the erection of an engine 
house and water storage system on payment of 10s., not returnable. 

Tenders to be lodged not later than 12 o'clock noon on Tuesday, 
J 5th. — Yours faithfully, | 


(Signed) J. W. ROBB, 


Clerk af the Union. 


Commutator ‘Troubles. 

T Should think that if “ Worried" examined his com- 
mutator connections, he would find the source of his trouble 
in loose connections. Or should it. be an armature with 
connections at the back end, if he will trace the conductor 
from the pitted bar, he may find the connection loose at the 
hack of the armature. 

F. C. Micklewright. 

Maidstone, June 24th, 1910. 


Referring to the commutator troubles “ Worried ” 
experiencing with a traction generator, insufficient details are 
given to say definitely what the cause is. 

If a mica section between any of the bars is pitted along 
practically the whole width of the commutator, there is 
probably a break in the armature winding. Such a break is 
frequently found behind the commutator upright. 

If the holes start from the size of a pin's head, carbon dust 
or other foreign matter is responsible for the trouble. This 
causes short-cireniting between bars, leading to sparking and 
pitting of the mica and copper sections. "This pitting will 
travel indefinitely. It can be remedied by carefully scraping 
out the whole of the carbonised matter and filling the spaces 
with mica paste or some such insulating material. | 


R. Ainsworth. 
Salford Rolling Mills, Manchester, 
June 235th, 1910, 


BRUSSELS EXHIBITION. 


WE have already briefly referred to the Exhibition which is 
now in progress at the Belgian capital ; before commencing 
a review of the exhibits, we may give a short summary of 
the impressions we received during a few days’ visit last 
month. Unfortunately, the Exhibition was by no means 


complete, the French Section being almost entirely closed, 


and the Italian Section far from completion ; but the British 
Section was practically finished, and the International 
Machinery Hall was in the final stage of preparation. The 
German exhibits were housed in a separate building, and were, 
with very few exceptions, in perfect order, presenting an 
example well worthy of emulation by other nations—even the 
Belgians, who themselves were backward. 

As we have explained, this Exhibition affords the first 
instance in which the Exhibitions Department of the Board 
of Trade, now fully organised, has been able materially to 
assist, British exhibitors in securing space, forwarding their 
exhibits, and arranging the latter to the best advantage. 
The bulk of the British exhibits are shown in the section set 
apart for that purpose, just beyond the Belgian Section, and 
on the main line of route through the principal building, 8o 
that everyone who visits the French and Italian Sections 
must first pass through the British Section. The latter is 
laid out on an impressive and dignified scale, the large show- 
cases being uniform in style, and of neat design, with.ample 
space around them. But no provision whatever has been 
made for attendants, who, if present, would have to stand 
outside the cases, and in most instances there is not even a 
box for descriptive pamphlets to be put in: the consequence 
is that visitors must be content with examining the exhibits 
through the glass windows, and reading the labels attached 
to the exhibits. This would prove interesting and useful, 
no doubt, were the labels printed in several languages, and 
we were pleased to see that in some cases this simple provision 
had been made ; but in very many instances the labels were 
in English only, and merely gave the names of the items, 
without conveying any information whatever as to their 
merits or applications. Nome exhibits had not even the 
names attached. 

We really fail to see how exhibitors who do not take the 
trouble to make clear to visitors the nature and purpose 
of their 'exhibits can hope to gain any advantage from their 
outlay. In these days of advertisement, the habit of 
pausing to read signs and notices has become ingrained, 
and a concrete impression is left which may bear fruit later ; 
but to gaze upon a collection of scientific apparatus without 
learning more about its characteristics than one can infer 


from a technical knowledge of similar apparatus is a wearisome 


occupation which soon becomes boredom, and one turns 
away in disgust to find some more interesting subject for 
examination. Even where labels were employed, the wording 
was not always correct. 

We think that the proper labelling of the exhibits is a 
very important matter, particularly when there is no attendant 
to explain them; they should be adequately, though not 
verbosely, described in the three principal languages, and the 
qualities in which they are considered to excel should be 
clearly indicated. 

The offices of the British Commissioner are in a secluded 
corner of the section, and it may be that those visitors whose 
curiosity or business instincts triumphed over their ennui 
sufficiently to impel them to seek them out could there 
obtain information regarding individual exhibits ; hut there 
was not the slightest indication of such facilities being pro- 
vided at the time of our visit, nor, we believe, eveu of the 
whereabouts of the offices. 

Before passing to the Machinery Section, we may express 
our admiration of many of the British industrial exhibits, 
including those of a scientific nature. Whether regarded 
from an artistic, scientific or technical point of view, we are 
convinced that they will hold their own with any other 
nation's products that we met with at Brussels, and we trust 
that they will go far to correct the baseless impression which, 
we fear, has heen gaining ground abroad, that British 
arts and industries are decadent. 

In the large Machinery Hall, the British exhibits occupy 
the largest individual area, and are favourably situated near 
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middle of the floor. They are fairly representative, but we 
miss most of the great engineering firms, and not one of the 
exhibits includes any really large individual piece of 
machinery. Such machines as are shown, however, attain 
a high standard of excellence. The electrical machinery 
exhibited is confined mainly to motors driving tools, com- 
ressors, fans, &c., only three exhibits coming under the 
ead of the production and utilisation of electricity. The 
electrical apparatus, in fact, is merely incidental, and most 
of it is not actually an integral part of the exhibits. There 
is a good show of gas engines, agricultural machinery, 
portable engines, spinning machinery, and especially of lathes 
and other tools. These exhibits are arranged in the 
customary manner, with attendants in charge, though the 
latter were often absent from the stands when we called. 
The British contribution to the generating plant supplying 
electricity to the Exhibition is confined apparently to the 
mechanical stokers, fans and economisers. Most of the 
generating plant is Belgian and Swiss, but it includes German, 
French and Dutch machines. : 


The American exhibits consist mainly of machine tools. 


Swiss, Italian and French turbo-generators*are shown, in 
addition to those in the supply section. 

The German building contains a complete exhibition in 
itself, and is certainly the gem of the show. ^ Organised 
and arranged as a complete whole, it possesses & unity and 
thoroughness which is wanting elsewhere, and leaves on the 
mind an impression not readily effaced. 
that an ordinary visitor, after thoroughly doing the Exhibi- 
tion, would depart with the feeling that Belgium, Britain, 
France and Italy were certainly not to be despised, but that 
Germany was the great manufacturing nation, and repre- 
sented the highest development of industrial skill and tech- 
nical knowledge. We are not referring to the quality of the 
products exhibited—though this, on the whole, was very good 
—but to the impression created by the concentrated mass of 
German wares—the fowt ensemble. In the German Section 
will be found the greatest variety of scientific instruments, 
the largest individual machines, the greatest splendour— 
somewhat barbarie, perhaps, at times—the most elaborate 
models of great bridges and docks. The effect is 
heightened by the construction of the building, which is 
divided up into rooms of moderate size, overcrowded, it is 
true, but tending to increase the sense of vastness by pre- 
venting one from making a comprehensive survey of the 
whole, its ramificatious leading one to feel that any one room 
is but an insignificant portion of the aggregate. 

With characteristic care, an elaborate guide to the 
German Section was prepared in the French language, under 
the supervision of experts in the various departments of art 
and industry. Unfortunately, however, this, in spite of its 
bulk, does not give descriptions of the exhibits except in 
the most meagre form—in fact, it is of too academic a 
character to be of much service to visitors. The British 
catalogue was in this respect a very much better production, 
particulars of the exhibits .being given in "English and 
French. It suffers perhaps from an excess of repetition, the 
same information being repeated under every heading, in 
the case of firms whose exhibits come into several of the 
22 groups of the Belgian official classifieation. This system, 
however, has obvious advantages as compared with the use 
of cross references. 

The complete official catalogue for the Exhibition was 
not ready at the time of our visit. 

Naturally and inevitably, the work of installing. the 
exhibits has not proceeded wholly without occasional friction 
between the respective parties, and a certain amount of 
delay. The latter in particular occurred in connection with 
the supply of gas to the gas-engine exhibits ; gas producers 
were not permitted in the Machinery Hall, and consequently 
great lengths of piping had to be run to the external pro- 
ducer house. All this work was carried out by the Belgian 
authorities, and it was in a very backward condition, causing 
considerable inconvenience to the exhibitors. The regula- 
tions regarding the dimensions and height of signs, &c., 
were arbitrary and vexatious, and the exhibitors were not. 
allowed to erect offices on their stands. Nevertheless, the 
comparatively forward state of the British exhibits was a 
matter for congratulation. With the. experience. gained 
during this initial step, -the- Exhibitions Department of the 


We are convinced 


- to be sure of metallic contact. 


Board of Trade will doubtless he enabled very greatly to 
increase its effectiveness in co-operating with exhibitors on 
future occasions. — 

But we do most sincerely hope that the department will 
profit by the lesson to be learnt from the German policy, and will 
endeavour in future to arrange a complete and self-contained 
display, concentrating the whole of the British resources and 
exhibits into one huge and irresistibly impressive aggregate. 
Only by this means—by joining our forces—can we hope to 
organise a success such as that scored by our industrial rivals 
at Brussels. ` 

(To be continued. ) 
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RENEWAL OF SULPHATED STORAGE 
CELLS.” 


By J. O. HAMILTON. 


OnE of the greatest objections to the lead type of storage cells is 
that, even with the best of care, the cells will sulphate. Where the 
cell is given very little attention or misused, this process of sunl- 
phating may take place in cells that are relatively new and little 
u 

The usual method given for treating such cells is that of an 
unusual overcharge, but such treatment has its objections, and in 
bad cases is at best only a temporary "cure." 

The hard, white sulphate having once formed at the positive plate. 
covering or reducing the aetive material, can be removed only at 
the expense of much time and energy; in fact, the reaction taking 
place at that plate upon the discharge of the SO, ion will form 
new lead peroxide by reducing the pure lead of the grid itself and 
thus cause a weakening or “rotting” of the plate, and unless all 
the hard sulphate has been removed, the cause for a renewed growth 
of this sulphate is present. 

It is believed that the following method, which has been used 
with success at Kansas State College, will be of interest. Whena 
cell is brought to the laboratory for treatment, the operator first, 
examines the contacts of the cell, as the formation of an oxide 
covering the lugs and binding posts is often found to be the real 
seat of trouble in a defective cell; all nuts, washers and binding 
posts are removed and given a thorough cleaning, scraping or filing 
The cell is charged until gassing 
starts, after which it is discharged at the usual rate to 1°8 volts, 
and again charged to its rated ampere-hours, observing the current 
and time of charge, and is finally discharged, observing the ampere- 
hours output and calculating the efficiency. 

Under these conditions, if the acid is of nearly usual 
strength, the plates having been previously examined to be sure 
that ‘no short-circuits exist, and if the efficiency falls to 60, 40, 
30 per cent. or lower, the cell may be taken as one slightly or badly 
sulphated as the efficiency test may show. 

In treating the sulphated cell, the acid solution is siphoned off in 
the case of a large cell, or poured off in the case of a small one that can 
be easily handled, and the plates are thoroughly rinsed or soaked in 
distilled water or rain water, which is again drained off. A solution 
of caustic soda (NaOH) of a strength running from 2 to 5 per cent. 
by weight is poured into the cell, using enough to oover the plates 
and the battery put on charge, charging in the usual direction and 
at the same rate. If at any time the solution gives an acid reaction 
on litmus paper, and the sulphate at the positive plate has not dis- 
appeared, add caustic to the solution until a positive alkaline 
reaction is given, and continue the charge until the plate has the 
usual chocolate appearance. Draw off the solution, rinse the 
plates, pour back the sulphuric acid solution, and continue the 
charge until gassing starte, or until the drop shows that the cell is 
fully charged. If one is certain that the cell is sulphated, start at 
once with the caustic treatment. The preliminary steps were given 
only that the user might test for himself the efficiency of the . 
method by testing the capacity of the cell before and after the 
treatment. 

Cells that gave on repeated test as low aa 20. 23, 25 per cent. 
efficiency have been brought up to 70, 75, 80 per cent. of 
charging capacity with a treatment not exceeding Rix hours 
duration, and at an expense of only a few cents; caustic soda, 
such as is used with any of the caustic soda primary batteries, being 
used. So far, no cell has been treated here that did not 
respond readily to the treatment, and in all cases where the cells 
have been kept in use in the laboratory, none have shown bad effects 
from the treatment, although some of them were treated four years 
ago. 

It is found that, no matter how badly the cell may be rotted. if 
there is enough of it left to hold the parts intact, the cell is well 
worth the cost of renewal, and that no storage cell neod be thrown 
away on account of being sulphated. 
ENExE——————————— M M—À 
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ELECTRICAL ACCIDENTS IN 1909. 


THE Report for 1909 of Mr. G. Scott Ram, Electrical Inspector to 
the Home Office, has just been issued, and is given in abstract 
below: l 

The Electricity Regulations came into force generally on July 
lst, 1909, and on January lst of this year as regards such parts of 
electrical stations as were constructed before July Ist, 1908. 

Exemption 1 () applies to D.C. systems at low pressure or A.C. 
systems not exceeding 125 volts. In many works where elec- 
tricity is used within these limits only, a number of the rules con- 
sequently do not apply, and in order to simplify the code as far as 
possible for the use of occupiers of such premises, an abridyed 
placard of the Regulations has been issued. 

During the year the Inspector prepared for publication a memo- 
randum explaining the effect of the Regulations and the exemptions 
therein allowed in the several classes of works and installations to 
which they apply. ‘ 

The reports from the staff show that those occupiers employing 
responsible electrical engineers appear generally to be taking steps 
to comply with the Regulations, but that there is a good deal of 
difference of opinion as to what is sufficient and adequate, and that 
some general guidance in interpretation, such as the memorandum 
is intended to supply, is very generally desired. 

In some cases the electricity supply authority is supplying its 
consumers with the necessary placard of instructions for the treat- 
ment of persons suffering from electric shock, required by Regu- 
Jation 29. As occupiers are responsible for the observance of the 
Regulations on their premises, those who have not the necessary 
knowledge to ensure this should take care that they are properly 
advised. Public supply electricity undertakings might do very 
useful work in supervising the factory installations connected to 
their mains in reference to the Regulations, and in the increasing 
number of cases where they also put in the installation, it is 
necessary that they should carefully work to the requirementa. 

In reading the Regulations, it is often overlooked by occupiers 
that many of the terms used carry defined meanings. Attention is 
drawn to this in the memorandum, where the regulations are 
printed with the defined terms underlined. As an instance of 
the importance of paying attention to the definitions, an engineer 
of a publie supply station wrote in regard to Regulation 18 (4), 
saying that he did not propose to provide protection for the high- 
pressure bare live conductors in the passage behind the switchboard. 
as he did not regard it as a passage-way, seeing that only trained 
members of the staff had to enter it. The definition of " switch- 
board passage-way " does not, however, leave the matter to the 
opinion of the engineer. Whether any passage-way isa "awitch- 
board passage-way is determined entirely by the facts of the care. 
Such a passage-way as the one referred to is a switchboard passage- 
way by definition and subject to Regulation 18 (2) if it is used in 
connection with a switchboard when live. This is the only qualifi- 
cation. If persons are absolutely prevented from entering when 
the conductors are live, it is not within the definition, and the 
Regulation does not apply. There is no qualification of the Regu- 
lation on account of the persons entering being skilled persona. 
It is the skilled persons for whose benefit the Regulation was 
framed. , The entry of unskilled persons into such a place is 
separately dealt with by Regulation 28. 

The greater number of installations affected by Exemption 1 (a) 
will be those using direct current. In connection with these a 
question arises in regard to a three-wire D.C. system, in which the 
pressure between the outer conductors may exceed low pressure, but 
the pressure between the earthed neutral conductor and either of 
the outer conductors cannot exceed 250 volts--namely, whether the 
exemption applies to a supply taken from one side only of such a 
three-wire system. The conditions are precisely similar to what 
they would be if the supply wason a two-wire system not exceeding 
250 volts and having one conductor connected to earth, in which case 
the exemption would apply without question. 
premises cannot exceed 250 volts, and, therefore, such a supply 
comes within the exemption, if the neutral conductor of the three- 
wire aystem ix connected to earth, as required by the Board of Trade 
Regulations in the case of authorised public supply. 

A similar question arises as to whether a circuit fed from an 
auto-transformer at a pressure of less than 125 volts, may be 
regarded as being under the exemption, the pressure of the supply 
to the transformer being above the 125-volt limit. Thus, the 
supply to any premises may be at least 250 volts: this is taken to 
an auto-transformer. from which a circuit is taken having, for 
example, only 50 volts between the conductors, and this is used 
throughout the installation. In this class of transformer the lower 
pressure circuit does not form a separate system, but is directly con- 
nected to the higher pressure system ; it is quite possible that the 
50- volt circuit may be at 250 volts above earth, and therefore 
just as dangerous as rewards shock as if there were no transformer. 
If, however, the 250-volt supply system has one conductor per- 
manently connected to earth at the sub-station or main transformer. 
and if the 50-volt tapping from the auto-transformer is taken off 
the earthed side of the circuit. there is no reason why the 50-volt 
circuit should not be considered as coming under the exemption. 


The condition must, however, be carefully considered, and the con- 


nections properly supervised and carried out by a competent person 
and subsequently verified by tests. 
be no break whatever in the earthed conductor between the main 
supply transformer and the auto-transformer. There must be no 
fuse or switch therein, ax the blowing of the fuse or the use of the 
switch would cause the whole of the lower pressure circuit at once 
to assume the full supply pressure above earth. Special attention 


. 


The pressure on the 


It is necessary that there shall : 


. and four others occurred in the replacing of fuses. 


should also be given to the connections of the auto-transformer, 
80 that there shall be no possibility of a loose contact. 

Quite recently an accident from shock occurred in connection 
with an installation at a colliery where a man took hold of a lamp- 
holder, which happened to be faulty, on a circuit of 100 volts fed 
from such a transformer, and was killed. Earthing through a 
high resistance, such as a lamp, will not suffice ; neither will earth- 
ing through a fuse or circuit-breaker, which may break the 
connection at the very time that it is most wanted. The exemption ` 
will, of course, apply only to the lower pressure circuit, below 
125 volts, and not tp the transformer and the circuit from which it 
is fed: consequently the use of such a transformer does not. entitle 
the occupier to adopt the abridged placard of the Regulations in 
his factory. 

Although Exemption 1 provides exemption from a number of the 
regulations where the pressure is below the specified limita, the 
requirement of general safety is made by Regulation 1, which is 
not one of the exempted Regulations, and consequently where the 
specified Regulations do not apply it must not be assumed that 
there is necessarily no need of any precautions being taken even on 
the lines of the exempted Regulations. 

During the year I have done all I could to assist manufacturers 
and others by discussing with them any new designs or methods 
submitted. It is an encouraging sign that some at least of the 
manufacturers of electrical apparatus should be contemplating new 
designs in view of the Regulations. There are many faulty designs 
of switches, fuses, connectors, lampholders, hand lamps, &c., which 
continue to be reproduced, and those who are early in the field with 
improved patterns will no doubt reap the benefit. 

In my annual report for 1905, in describing a fatal accident. I 
first drew attention to the dangers of hand-lamps as ordinarily 
made, and indicated how they should be constructed in order to 
obviate those dangers. At the present time a number of firms are 
making "safety hand-lamps, for which there is a large demand 
not only in this country, where now the old types are practically 
prohibited by the Regulations for use in factories, but also from 
foreign countries and the Colonies. 

In my last year's report in describing accidents with connectors, 
whereby the person in putting in or taking out the plug gets his 
hand severely burned on account of a short circuit causing arcing 
at the contacts or within the plug or at the flexible wires close to 
the plug, I described how a plug could be easily made so as to 
obviate these dangers, and supgested that manufacturers should 
give the matter consideration. The suggestion has been taken up 
and plugs embodving the features which I described have now been 
put on the market. There is already a large demand for this new 
type of plug. not only for factory installations but for use in 
private houses. 

In former reports I have pointed out that fuseboarda are 
frequently constructed in such a way that the fuses cannot be 
renewed without danger of shock or burns to the person handling 
them. This matter is now covered by the Regulations Although 
greater consideration is now being paid to this matter. particularly 
in regard to the larger fuses, improvements in distributing fuse- 
boards for small sub-circuits have not yet received much attention ; 
but some fuseboards for use with small sub-circuits have been designed 
to meet the objections referred to. In these the fuse wires are 
attached to contacts fixed in porcelain holders, and they are 
arranged in such a way that the holders can be readily handled for 
putting in or taking out of the fixed contacts without danger of 
touching any live metal, and the operator's fingers are also shielded 
from the arc should a fuse blow on being put in. The fixed con- 
tacts of the fuseboard are also protected by porcelain plates in such 
a way that they cannot be accidentally touched. 

Plans of switchboards for new stations or extensions and for the 
fencing of generators, motor-generators, &c. have also been sub- 
mitted, and I have in many instances been able to point out where 
they were at fault in reference to the Regulations, thus. probably 
saving considerable expense in subsequent alterations. 

The use of electrical energy for motive power in factories con- 
tinues to grow rapidly. "The horse-power of motors, supplied with 
electrical energy from the mains of electricity supply undertakings 
has grown from 465,700 H.P. to 556,700 H.P., an increase of 
91,000 H.P. These figures are not complete, and do not include 
works having their own generating stations. A moderate allowance 
for these brings the total increase for the year to well over 
100,000 H.P., indicating how rapidly electricity is supplanting every 
other form of power for driving machinery in factories. 

The number of mechanical accidents is almost identical with that 
of the previous year. Those due to falls form, as usual. a large 
proportion. and include three fatalities. The total number of elec- 
trical accidents is also practically identical with that of the previous 
year. The number of fatalities is four against two only in the 
previous year. Of the accidents at switehboards during ordinary 
routine work, six appear to have been due to faulty switches. in 
some cases owing to the non-provision of a quick-break action. 
Several were due to mistakes on the part of the switchman. In 
four cases the field-circuit of a generator was broken at the switch. 
with the consequent result of an are burning the man's hand. In 
two cases heavy arcing occurred at the switch when synchronising 
an alternator. Unprotected fuses accounted for three accidents, 
Two accidents 
occurred in operating isolating or selector switches on a high- 
pressure system. In one case the accident was due to a faulty 
arrangement of interlocking the switches, and in the other toa 
mistake in pulling out a switch while it was on full load. Although 
the switchman was using a special pole to operate the switch, and 


Was several feet away from it, he was severely burned about the 


face and hands. A mistake of this kind on a large system is always 


- likely to involve serious injury to the person concerned. and may 


- 
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bring about a complete breakdown of the supply of electrical energy 
In many stations no means are provided for 
55 against such mistakes on the part of the switchman. 

ften there are a number of isolating switches in the same passage- 
way, all exactly alike, sometimes not even distinguished by labels, 
and a mistake may very readily occur. There are, however, pre- 


-cautions which can be provided in the case of new work, and which 


may often be applicable to existing work. Some recent switch- 
boards have the isolating switches enclosed in cells having doors, 
which are interlocked with the oil switches used for breaking the 
circuit in such a way that the doors cannot be opened unless the oil 
switches are open, and also so that the latter cannot be again closed 
while the doors to the isolating switches are open, consequently 
making it impossible to operate the isolating switches under current. 
In other cases the isolating switches are worked by gearing from 
outside the cell doors, which do not therefore have to be opened, 
and the gearing is interlocked with the mechanism of the oil 
switches. For existing switchboards it has been suggested to pro- 
vide a current indicator on each conductor, just below the isolating 
switch. It might also often be practicable to provide an indicator 
at the isolating switch, mechanically operated from the gearing of 
the oil switch to show whether the latter is open or closed. It has 
also been suggested to provide an arrangement whereby two opera- 
tions are necessary in opening an isolating switch. In the first 


operation the switch blade can only be pulled out of the contact a 


P4 


very small distance, say one-tenth of an inch, so that if a mistake 
has been made and current is flowing, it can be immediately closed 
again before the arc assumes dangerous proportions. 


TABLE I.—ACCIDENTS AT ELECTRICAL GENERATING STATIONS 
AND SUB-STATIONS IN 1909, 


Companies, 
local authori- 
ties and 
electric 
railways. 


Private 


Description. stations. 


Non- Non- 
Non-elect rical — fatal. | Fatal. fatal. | Fatal. 


. At engines, pumps and generators... | 26 1 11 — 
At boilers and steam plant... we | 36 == 6 —- 
At coal-handling plant 12 1 1 — 
Falls TT T— eee! TP “ee 97 3 8 5 
Struck by falling bodies sa 23 ee 3 — 
Miscellaneous sie i we | 99 1 9 E 

Total. 313 6 38 — 
Electrical— l | 
At switchboards in ordinary routine i 
work—mostly due to faulty 
design or to mistakes ... eus 16 ES 8 — 
Cleaning, repairing, &c., at live 
switchboards or conductors © 26 4 20 — 
Cleaning, repairing or other handling — 
. of switchboards or apparatus s 
supposed to have been made = 
" dead " :— — 
Skilled persons ss l = 1 — 
Unskilled persons... — | — — Jas — 
Adjust brushes and cleaning or | ` 
lubricating commutators -— 6 — 3 — 
Miscellaneous kis ps "^ 5 -— ous — 


Total. i 4 | 32 | A 


Accidents to persons cleaning, repairing, or otherwise working 
upon or near live conductors form, as usual, the largest class, and 
include four fatal cases. Three of these occurred to unskilled 
labourers who were employed near exposed conductors at extra high 
pressure. Since January lst this year the employment of unskilled 
persons under such circumstances is forbidden under the Regula- 
tions, and such accidents, should they occur in the future, may, 
therefore, involve serious consequences to those responsible. 

The fourth fatality occurred to a sub-station attendant, pre- 
sumably competent, but who evidently overlooked the danger of 
the work he was engaged upon. A transformer, one of several con- 
nected in parallel, had broken down, and he was disconnecting it for 
removal The high-tension supply had one conductor connected to 
earth. He had safely removed all the connections except the one 
connected to the earthed conductor, and probably he was under the 
impression that there was no further danger. In making the final dis- 
connection he appears to have broken the continuity of the earthed 
conductor forming the return conductor of the transformers which 
remained in use. The terminal which he was holding, although 
normally at earth potential, consequently became charged at high 
pressure. It appears that the man was acting contrary to the rules 
of his employers in.undertaking such work when alone in the 
sub-station. Under the Regulations such work in future may not 
be undertaken by any person unaccompanied. 

Two accidents resulting in serious injuries occurred to sub-station 
attendants working on switches which had been made dead, but 
which were in close proximity to live conductors at extra-high- 
pressure, not screened off. In two cases labourers were again 
employed close to high-tension conductors, with which they came 
in contact. In each case, however, they were standing on ladders, 
and were consequently partially insulated. Both received burns 
and were injured by the fall, Thirteen accidents were due to short. 


oircuits by men engaged in working on live switchboards at low or 
medium pressure, and in several cases the resulting injuries from 
burns were extremely severe. Most of these accidents appear to 
have been due to the want of elementary precautions. One was 
due to the "electrician " taking measurements of the switchboard 
with a steel rule. People who make this particular variety of 
"accident," which I have referred to in former reports, would 
probably also look for & gas escape with a lighted match. One of 
the accidents at conductors supposed to have been dead was due to 
to a misunderstanding between a contractors workman and the 
engineer-in-charge of the station. 


(To be continued.) 


PARLIAMENTARY. 


London County Council General Powers Bill. 


FURTHER evidence was given all last week before the Select Com- 
mittee of the House of Commons, presided over by Sir F. Leyland 
Barratt, against the Bill by which the London County Council seek 
further powers in regard to the prevention of smoke. Among the 
opponents of this proposal are the Underground Electric Railways 
Co. and the electric lighting companies of the Administrative County 
of London. 

Mr. CHARLES HENRY MERZ, M. I. C. E., consulting engineer to a 
number of electrical undertakings, giving evidence, said he had 
made a special study of power station design and fuel economy. 
His firm was responsible for the design of something like 14 power 
stations, using some half a million tons of coal per annum. It was 
the case that even when the plant was new the emission of a certain 
amount of dark smoke was unavoidable. 

Replying to the CHAIRMAN, WITNESS said that he did not think 
that in the case of London stations engineers could get to know 
exactly when there would be increased loads at particular times. 
They could not tell when a fog or sudden rush would come on. In 
the North of England at the dinner hour in some of the large 
stations supplying industrial power and traction, there was a drop of 
25,000 H.P. ö 

Continuing, MR. MERz said that he did not think it was possible 
to prevent dark smoke issuing from chimneys of the size which they 
had at Lot's Road at times it was certain that smoke would look 
very dark indeed. That remark applied to all installations which 
had a variable load. , 

Speaking of the proposal to omit the word “ black” in the pre- 
sent Act, WITNESS said that he thought the omission of that word 
left the thing too much in the hands of local authorities. He had 
great experience in dealing with local authorities, and he did not 
think they could be depended upon to be absolutely reasonable. 
They were apt to be slack and do nothing, or else take an unneces- 
sarily strong view, and especially was that the case with large power 
stations. He did think that large concerns should have some 
definite protection against a local authority so that they would not 
at any rate be unreasonable. He would go as far as they liked in 
making people use the best furnaces and work them in the best 
way, but unless they wanted to stop the construction of these large 
stations, which were of enormous benefit, he did not think that 
they ought to be subjected to a doubtful clause which depended 
upon the mercy of permanent officials in its application. 

In the public interest, from the point of view of diminishing the 
amount of smoke in London, in your opinion ought large generating 
stations to be encouraged ?—I certainly think that large power 
stations ought to be encouraged. | WITNESS added that the omis- 
sion of the word "black " would be one more hindrance to the en- 
couragement of large statione. 

Mr. MERZ, continuing, said that if the power requirements of 
London, in which he included traction, lighting &nd power were 
properly concentrated in a small number of very large stations, such 
as Lot's Road, the coal consumption for the present requirementa of 
traffic, and so on, could be reduced by probably 0,000,000 tons a 

ear. 

N In answer to SIR WILLIAM PRIESTLEY, WITNESS said that he was 
not a lawyer, and he would hesitate to say what would be a reason - 
able clause. He, however, thought it should provide that such big 
stations, or statutory companies, should not be subject to the con- 
dition of making no smoke on abnormal working. By abnormal 
working, he meant accident or emergency, or sudden variations of 
load. He, however, thought that if a practical man had a con- 
ference with a lawyer, he could frame a reasonable clause. 

Mr. Joux WM. ToWLE, the engineer-in-charge of the Lot's Road 
station, said it was the largest of its kind in the world. It had 
64 boilers and 128 furnaces, and they consumed on an average 
400 tons of coala week. There were four chimney shafts each 
19 ft. in diameter at the top, and 275 ft. high. 

COUNSEL: Does the fact of these exceptionally large openings 
causing concentration of smoke, make the smoke appear darker 
simply from the fact of the size of the shaft openings . —It does, 
without a doubt. 

If smoke emerged from a smaller shaft, it would appear lighter ? 
— Yes. 

Continuing, WiTNEss said they used bituminous coal. and it 
would not be possible to use anthracite, having regard to their 
mechanical stoking. Since they had received complaints of smoke 
nuisance in 1908 they had instituted a system of signalling. A 
man was appointed to watch the smoke issuing from the shatta, and 
he immediately warned the stokers when it began to get black or 
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dark. That signalling system had helped very much to prevent 
smoke nuisance. They generally ran their boiler house on a load of 
3 units which necessitated the working of 18 boilers. A sudden 
storm coming on, and a rush ensuing for the underground trains, 
naturally caused an increased load, and that might, or might not, 
cause brown smoke. 

MR. A. H. STANLEY, general manager of a number of underground 
companies and of the London United Tramways, in the course of 
evidence said that the Lot's Road station cost £ 1,100,000, and, in addi- 
tion to supplying energy to the undertakings of the Underground 
Electric Railway Co., also supplied the London United Tramways. 
The capacity of the plant at the station was equal to 64,000 H.P. 
The capital of the Underground Co. was £15,200,000 ; that of the 
London United Trams, Great Northern, Baker Street and Hampstead 
Tubes, £29,695,000 ; a total capital of £44,895,000. All that capital 
was entirely dependent for energy upon the Lot's Road station. 

Mr. FITZGERALD, K.C., cross-examining on behalf of the London 
County Council, put it to witness that he knew perfectly well that 
his company being a limited one, and not a statutory company, had 
no immunity at all if it created a nuisance, and witness admitted 
that was so. 

But you are trying under the guise of opposing this Bill to get 
into a position that you may create a nuisance with impunity in 
certain cases ? 

Mr. BALFOUR BROWNE, K. C. (who represented the Underground 
Co.) : No, we are content with the law as it stands at present. The 
witness has said so. 

MR. FITZGERALD (to witness): That is to say, that so long as 
you may create a nuisance by the emission of grey or brown smoke, 
and cannot be prosecuted, you are content? Is that it ?—- Yes, we 
content. 

MR. STANLEY, continuing, said that he knew that the words 
“black smoke” did not appear in the laws of Scotland. 

Mr. BALFOUR BROWNE, in opening his speech for the Under- 
ground Co., said that the Lot's Road station was authorised 
by an Act of Parliament, and, therefore, they were & statutory 
company. Counsel, continuing, said that the parties whom he 
represented wished to get inserted in the clause which the County 
Council were asking for, words which would prevent a nuisance 
which could be avoided, and the protection of & manufacturer or 
trader from prosecution if it could be shown he had proper appli- 
ances and did his best to prevent & nuisance. It did not seem right 
that, notwithstanding the fact that a man had got the best 
machinery possible, and did his best to prevent a nuisance, that 
because he allowed black smoke to issue on certain occasions, he 
should be subjected to prosecution. On behalf of the parties whom 
he represented, counsel put in a clause which stated that the powers 
which the County Council were now asking for, should not apply, 
when it was proved that they did their best to prevent the emission 
of smoke in such quantities as to cause a nuisance, or in the case 
when sudden and exceptional demands were made on the Lot's Road 
station for current, or when accidents occurred, or circumstances 
arose beyond the control of those who managed the station. 

The CHAIRMAN remarked that the Committee would not give 
clauses to one particular undertaking. 

Mk. BALFOUR BROWNE said he quite agreed that whatever 
the Committee decided upon should cover all traders and manu- 
facturers. 

Mr. H. LLovp, K. C., addressing the Committee on behalf of the 
Centra] London Railway, said that the Bill extended the meaning 
of smoke nuisances, and deprived persons from any existing pro- 
tection. He asked that a proviso should be put to the clause of the 
County Council, stating that the powers should not npply to smoke 
which was unavoidable, having regard to the trade or business 
carried on. 

Mk. Evan PARRY, giving evidence on behalf of the Central 
London Railway, said that in the course of a year they generated 
20,000,000 units, and they consumed about 630 tons of coal per 
week. It was impossible to work their line without sometimes pro- 
ducing smoke. 

Further evidence (which we shall report next week) was given 
hy. among others, Mr. Frank Bailey and Mr. J. S. Highfield. On 
Tuesday the Committee refused to delete the word " black " from 
the Act, so that the L.C.C. powers in that respect remain unaltered, 


London United Tramways Bill. 


A SELECT COMMITTEE of the House of Lords, presided over by tho 
Duke.of Bedford last week, considered the Bill promoted by the 
London United TramwaysCo. Mr. Balfour Browne, K.C., Mr. Lewis 
Coward, K.C., and Mr. Macassey appeared for the promoters: 
Mr. Freeman, K.C., and Mr. T. Jones for the Middlesex County 
Council, who petitioned against the Bill, and Mr. Szlumper held 
a watching brief on behalf of the Richmond Borough Council. 

Mn. BALFOUR BROWNE, K.C., in explaining the provisions of the 
Bill, said that the promoters sought power to get an extension of 
the time for the electrical equipment of a short piece of tramway 
from Kew Bridge to Richmond. The powers were originally 
obtained in 1902, but they would expire in August next, and the 
promoters asked for an extension of one year. When they obtained 
their Act of 1902, an obligation was put upon them at the instance 
of Richmond Corporation that the line should not be worked 
by the overhead system. The promoters were asking now that the 
terms of that Act should be amended so that they could, with the 
consent of the Richmond Corporation, work the line ou the over- 
head system, They had the conseut of the Corporation to that 
amendment, 

The Middlesex County Council were opposing the Bill, but he 
(counsel) could not see how they had a locua, for the promoters did 


not interfere with any of the rights of Middlesex—in fact, the line 
was in Surrey. He, therefore, objected to the appearance of 
Middlesex County Council. l 
Arguments having been heard for the parties, the Committee 
allowed the County Council to proceed with their opposition. 
Evidence having been given in support of the promoters’ case, 
Mr. JONES, on behalf of the Middlesex County Council, called 
witnesses, who stated that the trolley system would be detrimental. 
The County Council elaimed the right to decide what system should 
be used. 
The Committee passed the preamble of the Bill, and saw no 
reason for inserting the clause asked for by the County Council. 


Wimbledon and Sutton Railway. 


On Tuesday, the Select Committee of the House of Commons. of 
which Mr. Ashton is chairman, commenced the consideration of the 
Bill promoted by a number of local landowners for the construction 
ofarailway from Wimbledon to Sutton. The Bill has already 
passed a Committee of the House of Lords before which it was 
opposed by the London and South-Western Railway and the London, 
Brighton and South Coast Railway. The former company have 
now withdrawn their opposition. 

Mr. H. LLOVD, K. C., opening the case for the promoters. said that 
the proposal was really an extension of the Putney and Wimbledon 
line to Sutton. The gentlemen who were promoting the Bill had 
long felt the necessity for such a railway, but the proposal had 
never been before Parliament. The capital of the company would 
be £350,000, and the estimate for the construction of the line 
and the acquisition of land was £311,554. Evidence would be given 
that the District Railway were prepared to enter into an agreement 
with the promoters for the working of the new line as part of their 
undertaking. The Bill had been somewhat modified since it was 
first introduced. The proposed junction at the Wimbledon end would 
be by agreement-—or, failing that, arbitration. Sanction was now 
asked to that proposal. As to the Sutton end, the promoters had : 
dropped the scheme for making a junction with the Brighton Co., 
they did, however, ask authority to make a footpath connecting 
the two stations. The only opposition to the Bill was that of 
the London-Brighton Railway Co., which counsel characterised as 
one of “selfish interest." 

Evidence was then given on behalf of the promoters. 

Mr. E. R. IN NES, one of the promoters named in the Bill. said 
that he saw no reason why the line should not be successful. He 
was prepared to subscribe £200.000 or so towards the scheme, and 
was ready to provide the balance of any sum required after public 
allotment. ` He thought the company would earn a 5 per cent. or 
6 per cent. dividend, and even if they only paid 4 per cent. he was 
prepared to stand by his offer. 


Southampton Corporation Bill. 


ON June 25th and 28th, Mr. C. Nicholson’s Committee of the House 
of Commons considered the Southampton Corporation's Bill, which, 
amongst other things, provides for tramway extensions. The 
powers sought were the construction of a double line of tramways 
at Fourpost Hill, and a double line in Commercial Road, and others 
in Shirley High Street, Lodge Road and London Road. There were 
also a number of street widenings proposed incidental to the tram- 
way undertaking. | 

MR. TarBoT, K. C., on behalf of the promoters, outlined the 
features of the Bill, and said the tramway schemes were simply for 
the better dealing with the traffic, and there was no opposition to 
them as such. They also asked for power to erect posts. 

Answering a question by the CHAIRMAN, COUNSEL said that 
although the Corporation had power to run tramways. they appa- 
rently had not the power to erect posts. Of course, they had done 
so, but wanted to place the matter now beyond doubt. 

Mr. H. F. STREET (electrical engineer) gave statistical informa- 
tion concerning traffic in Commercial Road, and said that during 
the past four years the number of passengers carried on the system 
had increased by about 1,000,000 per annum. Last year about 
10.000.000 passengers were carried. 

The tramway clauses were agreed to. 


Nottingham Tramways.—On Thursday last week the Bill of 
the Nottingham Corporation was before the Unopposed. Bills Com- 
mittee of the House of Commons, and was ordered to be reported 
for third reading. "Tho proposals contained in the Bill were to con- 
struct various additional tramways ata cost of 424.000. and to 
provide electrical equipment for the same at a cost of £9,230. 
The Bill also contains clauses for street widening. 

Progress of Bills.- In the House of Commons on June 27th 
the Yorkshire Electric Power Bill was read a third time. In the 
House of Lords on Tuesday the North-East London Railway Dill 
was read a second time. . 

Tramways Provisional Orders. Standing Orders have been 
found complied with in the case of Tramways Provisional Orders 
which eontirm orders of the Board of Trade to the Corporation of 
Huddersfield. for ubout 1j miles of tramway; to the Milnrow 
U. D.C. for about 14 miles; and to the Rawtenstall Corporation for 
2 miles 6 furlongs. 

Birmingham Extension.—On Tuesday, No. 13 Local Govern- 
ment Board Provisional Order was before the Examiners for the 
necessary proofs of Standing Orders, and was ordered to be reported 
for second reading. The Bill is tor the extension of the boundaries 
‘of the City of Birmingham, and provides, amongst other things, 
that the tramway undertakings of the Aston Manor Corporation 
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and of the Urban District Councils of Erdington, Handsworth and 
King's Norton shall be transferred to the Birmingham Corporation, 
and shall form part of the city's undertaking. It also provides that 
the electricity undertakings of the Aston Manor Corporation, and of 
the Handsworth District Council, and of the City of Birmingham 
Corporation shall be managed as one undertaking provided that the 
price to be charged by the Corporation for energy supplied by them 
to any consumer within the areas of Aston Manor Borough and 
Erdington District shall not exceed the prices charged by the Aston 
Manor Corporation on January lst, 1910. The Order further states 
that the Corporation shall within two years lay down suitable and 
efficient distributing mains for the purpose of a general supply of 
electricity throughout every street or part of street specified in the 
schedules relating to King’s Norton, Northfield and Yardley. 

Rhyl Pier.—Standing Orders have been found satisfied in the 
case of the Pjer and Harbour Provisional Order Confirmation, 
No. 2 Bill which gives authority to Samuel Warhurst, of Staly- 
bridge, to extend the pier at Rhyl. The Order gives the undertaker 
power to erect electric lighting apparatus, &c., and to lay down and 
maintain tramways on or along the pier. It is provided that the 
undertaker shall not construct generating stations so long as the 
Council are able and willing to supply electrical energy. 


LEGAL. 


HovLE v. BURY CORPORATION, 


AT the Manchester Assizes on Wednesday, June 22nd, Walter Hoyle, 
of Radcliffe, brought an action before Judge Hamilton and a 
jury to recover damages for personal injuries. Plaintiff's case was that 
on October 22nd he held up his hand for an electric car to stop, and 
also whistled. It was a request stop, and plaintiff and his son made 
their way after the car, which did not stop till it had passed them 
10 or 15 yd. Just as plaintiff seized the canopy rail and placed his 
right foot on the step, the car suddenly re-started with a jerk and 
threw him heavily to the ground. His thigh was fractured. — 
The jury réturned a verdict for the plaintiff for £500. 


TAYLOR r. DE BINGHAM, 


IN the Chancery Division last week this case was mentioned to Mr. 
Justice Parker. 
certain patents for wireless telegraphy, and he had a motion for 
an interlocutory injunction. He had arranged. however, with Mr. 
Mark Romer. K.C., who appeared on the other side, that the motion 
should stand over until the trial of the action. His LORDSHIP 
. accordingly made no order. 


THE M1D-OXFORDSHIRE GAS LIGHT AND COKE Co., LTD. 


Ix the Companies’ Winding-up Court, Chancery Division, on Tuesday, 
June 28th, Mr. Justice Swinfen Eady had again before him the 
petition of Miss Lucy A. Richards for the compulsory winding-up 


of the Mid-Oxfordshire Gas Light and Coke (Co, Ltd. His 
LoBDSHIP made an order accordingly. 
NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Tyler Time Meter. 


À simple and cheap time meter has been brought out by THE 
TYLER Co. of 70, Ondine Road, East Dulwich, S.E. It consists of a 
small circular clock neatly enclosed in a lock-up box, with an 
electromagnetic attachment to stop and start the clock when 
current is off or on any circuit with which it is connected. It can 
be used for a variety of purposes, as. for instance, to record the 
time during which an intermittently used motor has been running, 
and by adjusting the coilit can be made to start the clock at any 
predetermined current, thus giving a record of the time during 
which that current has been exceeded. 


The C.C. Centrifugal Pump. : 


The ‘latest type of centrifugal acid pumps manufactured by the 


COWPER-COLES ENGINEERING Co., LTD. of 82, Victoria Street, 
S.W., which is here illustrated, has the following special points of 
interest to engineers and manufacturers who require to pump or 
circulate corrosive liquors: — A special alloy is used for the 
different parts of the pump, the impeller being of harder metal 


than the casing. as the wear on the impeller is more pronounced. 


The pump is designed with a special vortex chamber, so as to give 
high efficiency. The impeller is mounted on a conical nosing, and 
the nut securing it has an anti-corrosive coating, welded on to the 
boss of the impeller. The spindle is made of a special alloy which 
is adapted to resist the corrosive action of the solution being 
pumped.’ The pump casing is supported in a cast-iron bracket, 
which has circular slots for ithe fixing bolts, thus enabling any 
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angle of delivery to be arranged for by rotating the casing and 
adjusting the fixing bolts as required. 

The inlet is always on the side of the pump and central with 
the axis of rotation of the impeller, thus avoiding an outer 
stuffing-box and gland. and offering an easy passage for the 
fluid on entering the pump. The stuffing-box has ample propor- 
tions, and there is plenty of room to allow of the easy removal of 
the gland and to remove old, or to insert new packing. Kneadable 
packing is supplied, which is adapted to special requirements. 
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For the direct-driven pump coupled to an electric motor, a cast- 
iron pedestal is supplied which cun be mounted on the common 
base. In the case of belt-driven pumps, the outer end of the 
shaft is supported in an oil-ring bearing and pedestal. At the 
critical speed for each size of pump, there is no necessity for a 
thrust bearing, as the impeller then “floats” without any 
tendency to end thrust, but should the conditions require a de- 
parture from the standard speed, a ball washer is placed on the 
shaft to take up any thrust. 


The H. O. F. Combined Switch and Fuse. 


Messrs. H. O. FARRELL & Co, of Manchester, have recently 
introduced a combined switch and fuse, which we illustrate in 
fig. 2. ; 

This comprises a knife-pattern switch combined with a fuse box 
with porcelain carriers or cartridge fuses. Separate covers are 


Fig. 2.- H. O. F. SWITCH AND (USE. 


provided for switch and fuses, and the interlocking arrangement is 
such that the switch cannot be put on until the fuse cover is closed 
and fastened. 

The case is asbestos lined, and the cable holes are bushed. 

This fitting is supplied by Messrs. Farrell in 20. 30, 50, 75 and 
100-ampere sizes. 


Wilkins Patent Rainproof ? Lamp. 


WE have received from MEsshs. FRED WILKINS & BROTHER, LTD., 
27, Duke Street. Liverpool, a sample of their rainproof lamp, for 
use out of doors in all positions. The novel feature of this lamp 
is the hood over the cap; when the lamp is upright, rain is thrown 
off by the hood, and when the lamp is pendant, the water which is 
caught by the hood overtlows at a level below the top of the brass 
collar. The inventors claim that this invenious device completely 
overcomes the troubles due to water finding its way to the contacts, 
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at a trifling cost. Fig. 3 shows a section of the lamp in the pendant 
position ; fig. 4 is an external view of it upright. It will readily 
be seen how the holder is protected in each case. The lamps at 
present supplied are of Pope's carbon-filament type, but any make 


FId. 3. FIG. 4. f 


WILKINS * RAINPROOF " LAMP. 


of lamp can be supplied, including metallic-filament lamps, with 
the patent hood. The makers point out that this device gives 
electrical contractors a much wider scope in choice of positions for 
fixing lampholders than the ordinary unprotected type of lamp. 


BUSINESS NOTES. 


Osram Train Lighting.—For the interior lighting of 
cars on the Waterloo and City Railway a less number of points per 
car are used than on any other of the Tube railways in London, but 
the general illuminating effect produced is stated to be remarkably 
good. The method adopted by most other railways is that of ar- 
ranging the lamps along the roof of the car on each side, immediately 
above the heads of the passengers. The Waterloo and City Railway 
run their lights from the ‘centre of! the roof, 26 fittings being 
utilised for each{four-car train, each of the larger: cars taking seven 
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OSRAM LAMPS IN A WATERLOO AND CITY TRAIN, 


55-watt Osram lamps, and the smaller cars six 55-watt Osrams. 
each independently arranged in special opalite globe, which permits 
of a corisiderable volume of light being thrown on to the white 
enamelled roof which acts as a very good reflector. The lamps 
are burned four in series, and have now been installed since 
June, 1909. We understand that there have been very few failures, 
aud that & great many of the original lamps arestill in use, burning 
with undiminished candle-power. The vibration in the trains 
is, of course, necessarily somewhat severe, but this appears to 
have no adverse effect whatever on the lamps. i 


Holidays.— The works and offices of Messrs. Hick, 
HARGREAVES & Co., LTD., of Bolton, are closed from June 24th, 
till Monday morning next, July 4th, 1910, for the Midsummer 
holidays. 


Water Power at Ashton-under-Lyne.—A correspon- 
dent writes to an Ashton paper declaring that there is an available 
water-power of 500 H.P. at a low rental, within a few miles of that 
town, and urges the T.C. to utilise it. 


“Smith” Patent Water Heater.—We are requested 
to mention that all communications regarding the Smith exhaust 
steam feed-water heater, described in our last issue, should be sent 
to Messrs. Allen & Simmonds, Ltd., at the Thames Side Engineering 
Works, Reading, Berks. 


Bankruptey Proceedings,—W x. Henry TRENTHAM, 
consulting and electrical engineer, 39, Victoria Street, Westminster. 
At a sitting of the London Bankruptcy Court held on Tuesday 
before Mr. Registrar Linklater. thie public examination was held. 
The statement of affairs showed total liabilities £9,655 (unsecured 
£6,257), and assets nil. Questioned by Mr. Egerton S. Grey, 
Official Receiver, the debtor stated that having been employed as 
an electrical engineer, he, in 1892, commenced business on his own 
account as a, consulting and electrical engineer at the above 
address, with a capital of about £50. The business was successful 
down to 1903 or 1904, when, with a capital of between £1,000 and 
£1,500, he commenced to speculate on the Stock Exchange. 
Witness discontinued the operations in September, 1906, and then 
had copper shares open with his brokers to the extent of between 
£7,000 and £8,000. Those shares were carried over from time to 
time on a falling market, and there was now due to his 
brokers in respect of them, £4,293. In 1907, witness 
was joined in partnership by a gentleman who paid him a premium 
of £500 and agreed to put £500 capital into the business. He 
alleged that the partner starved the business by bringing in only 
£275 by small instalments and ultimately declining to provide the 
balance. Disputes which arose between them were referred to 
arbitration, and the umpire awarded his partner £677 ; witness had 
no means with which to satisfy the award. Judgment was obtained 
against him for the amount, and the petition presented upon which 
the receiving order was made. Pressed by Mr. Grey, the debtor 
stated that the partnership was dissolved not so much on account 
of his partner failing to bring in all the promised capital 
as by reason of a breach of agreement on his own part by 
devoting a sum of between £220 and £250 partnership 
moneys to his own use. Witness received a cheque for 
£259 from the Mile End Board of Guardians for drawing 
up on their behalf a report and specification, and that cheque 
he paid into his private account at. the Capital and Counties Bank, 
because a portion of the money belonged to him. Witness subse- 
quently paid £63 of it into the partnership account, and the arbi- 
trator found that he had committed & breach of trust in paying the 
cheque to his private account. For that reason he gave the award 
to the partner. The debtor further stated that in January last he 
was joined in partnership by two others; no capital was put into 
the business, and his (debtor's) share was one-half of the net profit 
arising from any work done by the firm ; very little business 
resulted, however, and witness had only drawn about 4 80 from the 
firn throughout. He attributed his failure and insolvency to losses 
by speculations on the Stock Exchange, and to the decision of the 
arbitrator in the partnership dispute. The examination was con- 
cluded. 

J. A. F. MILTON, electrician, carrying on business at 18, High 
Street, Crewe.—The first meeting of creditors was held on June 
23rd. The statement of accounts showed gross liabilities amounting 
to £175, all being due to unsecured creditors. The assets are 
estimated to realise £29, leaving a deficiency of £146. The estate 
was left in the hands of the Official Receiver for realisation. 


Award.—At the Exhibition of Meat and Meat Products 


and Refrigerating Machinery held at Moscow in May, the highest 
award ‘(Diploma of Honour) was awarded to the PULSOMETER 
ENGSNEERING Co., of Reading, for their exhibit of ice and re- 
frigerating plant. The exhibition was international in character, 
and ice-making machines were exhibited by two German companies, 


Book Notices.—Walker’s Loose-Leaf Pocket-Book for 
Engineers, with tables by N. R. Corke, A. M. I. E. E. London: John 
Walker & Co. Price 10s. 6d. net.— The loose-leaf notebook is one of 
those conveniences evolved out of modern conditions which from a 
luxury has become an almost indispensable necessity. Those who 
have not yet experienced the comfort and handiness of these note- 
books are to be pitied—whether they be students, engineers, 
business men or litterateurs—especially as the price of loose-leaf 
manuscript books is so very moderate, e put forward 
these remarks for the benefit of such, with the feeling that 
we are doing them a real service.. To pass from the general to 
the particular, the work before us represents a considerable 
step in advance; for, in addition to a dozen sheets of milli- 
metre squared paper, a few sheets of blank sketching paper 
and a supply of ruled paper for notes, measuring 6 X 4 in, 
there are 50 pages of printed tables, rules and formule such as are 
constantly in use by practical engineers, carefully selected by the 
compiler with a view to facilitating ready reference and to com- 
bining the maximum of convenience with the minimum of bulk. 
These pages are all eyeleted for the sake of durability, and are 
provided with a table of contente; all or any of them can be 
carried in the book or filled away as desired, so What the user may 
have with him only those tables that he ís likely to need. The 
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section, blank and ruled pages may also be had eyeleted, for the 
user's own permanent notes and additions to the reference data, or 
simply perforated for temporary use. Transfer cases are supplied, 
in which the user's notes can be conveniently filed away for future 
reference. It will be obvious that the book can never become 
obsolete, as the user can always bring it up to date with ease; it 
never need become of excessive bulk, a fault not uncommon in the 
ordinary run of so-called "pocket-books" ; pages can be removed 
and replaced with facility, an improved device being employed for 
this purpose; and the cover, which is of strong leather, with 
pockets for loose papers, cards, stamps, &c., is of convenient size. 
We cordially welcome it as a really good thing. . 

Jack Carstairs of the Power House. By Sydney Sandys. London: 
Methuen & Co. Price 68.— The development of the electrical 
industry has necessarily forced it upon the notice of the novelist, 
who, in a few recent instances, has endeavoured to made use of this 
new factor of modern civilisation to serve his own ends. The book 
before us is intended, says the author, to show you the engineer, in 
two phases, as I have met him." We do not know in what capacity 
the author has had dealings with him, but we surmise, for various 
reasons, including the unconscious ambiguity of the reference to 
phases in the above quotation, that, while the author has been a 
good deal in and about electricity works, and has seen something of 
what goes on behind the scenes, he is not himself an electrical 
engineer; the description of a breakdown on pp. 134-8 could 
not have been written by any practical engineer. The 
authors views on electrical engineering also hardly do it 
justice; he says there is probably no profession that contains 
more wasters, and that in municipal work it does not pay to be 
honest. His style suffers from the frequent repetition of the word 
"alright" all through the book, and from too much about eyes, 
which brighten, harden, glisten, glitter, gleam—-until one is sick of 
them. But it is a good story, for all that, and we recommend it to 
our central-station readers, who, if they find much in it to criticise, 
will also find much that will interest them. i 

International Electrotechnical Commission: First Annual Report. 
London : The General Secretary. 1910.—The first Annual Report, 
recently issued, covers the work done by the Commission up to 
December 31st, 1909. It is published in English and French, and 
graced with a portrait-of the hon. secretary, Col. R. E. Crompton, 
C.B. The President, Prof. Elihu Thomson, has written a preface, 
in whioh he expresses the indebtedness of the Commission to Col. 
Crompton, and to the general secretary, Mr. C. le Maistre, for the 
progress already made in the face of great difficulties. The Report 
opens with a sketch of the history of the movement up to the end 
of last year; some 15 committees have been constituted, and 
others are in course of formation. -The full Commission will 
meet 'in Berlin next year, and an informal reunion will 
take place at the Brussels Exhibition from the 8th to the 13th 
August this year. Organisation has been the chief work up to the 
present, but the question of nomenclature has been under 
consideration, the unit of candle-power has been discussed, and a 
commencement has been made with the question of international 
uniformity in the useof symbols. 
rules for testing electrical machinery will receive early attention, 
direct-current apparatus being the first to be dealt with. 
Austrian and Russian Committees are being formed, and the 
Indian Government, though not represented on the Commission, has 
made a grant to the funds. | 

“Das Moore-Licht." By Prof. Dr. W. Wedding. Reprinted from 
the Elektrotechnische Zeitschrift. Gr. Lichterfelde-Ost : From the 
author. 

“Nightshade.” By Paul Gwynne. 
and Co., Ltd. Price 6s. 

„Protected Germany is the title of a penny pamphlet of 36 pages, 
issued by the Free Trade Union, summarising the chief comparisons 
between the results of Protection in Germany and the results of 
Free Trade in Great Britain. 


1910. London: Constable 


* Transactions of the Illuminating Engineering Society." Vol. 
V, No. 2. February, 1910. Easton, Pa.: The Society's offices. 
* Journal of the United States Artillery." Vol. 33, No. 3. May- 


June, 1910. With Index to Vols. 1-3. Port Monroe, Virginia : Coast 


The Practical Telephone Handbook." By J. Poole. 
Edition. 1910. -London: Whittaker & Co. Price 6s. net. 

„Theoretische Telegraphie." By Dr. F. Breisig. (Telegraphen- 
und-Fernsprechtechnik, No. 7). 1910. Brunswick: Vieweg & Sohn. 
Price 19 M. 

“Die Grundlagender Bautechnik für Oberirdische Telegraphen- 
linien.“ By F. Winnig.  (Telegraphen-Technik, No. 8.) 1910. 
Brunswick: Vieweg & Sohn. Price 14 M. 

“ Die Stromversorgung der Telegraphen und Fernsprechanstalten.” 
By G. Knopf. (Telegraphen-Technik, No. 9.) 1910. Brunswick: 
Vieweg & Sohn. Price 10 M. : 

“ Electric Trains.“ By H. M. Hobart. 1910. 
and Bros. Price 63. net. 


Catalogues and Lists,—Mrssrs. Racostne & Co., 
Ltp., Albion Wharf, Bow, E.—24-page catalogue containing 
particulars and prices of their various varnishes, enamels, and 
paints. Copies of the list and samples will be forwarded on 
application. 

MEssRS. SIMPLEX CONDUITS, LTD. 116, Charing Cross Road, 
London. W.C.—New and well-arranged accessories list (24 pages) 
just issued containing neat illustrations and prices of various lines 
of English manufacture, including different types of switches, 
sunk switch plates, switches and plugs, wall sockets, ceiling roses, 
china cut-outs, lampholders, ball fittings, fuseboards, and so on. 
A four-fold pocket list gives illustrations and brief particulars of 
types of fans for domestic and office use. One leaf is in the form 


Artillery School Press. 


Fourth 


London: Harper 


No. H 1/4, Wimperis Accelerometer and Gradiant 


The formulation of international 


of a tear-off postcard for the intending customer. Copies of this 
rete printed with contractor’s name and address, can be obtained 
ree. 

Mr. GEORGE ELLISON, 17 and 18, Warstone Lane, Birmingham.— 
Illustrated sheets Nos. 120 to 125, describing, illustrating and giving 
prices of their totally enclosed no voltage and overload release 
Starters for different types of motors. 

MEssRS. SIEMENS BROS., DYNAMO WORKS, LTD., Tyssen Street, 
Dalston, N.E.—New price list C5 announcing reduced prices giving 
full particulars of voltages, candle-powers, and sizes of bulbs of all 
types of tantalum lamps now on the market. Copies of the list 
will be forwarded on application. 

MESSRS. C. E. LUGARD & Co., Chester.— List briefly particularising 
and giving prices weights, and dimensions of their "Pillow" 
flexible coupling, plain and insulated. 

Messrs. SIEMENS Bros. & Co, LTD, Caxton House, West- 
minster, S.W.—Three new publications :—No. B517, "The O.S. 
Electric Wiring System," contains a more or less popular description 
of this method of wiring, and includes illustrations of actual 
surface " Stannos" runs, as well as a series of pictures of all sorts 
of buildings that have been wired with Stannos.“ It has been 
prepared chiefly for architects and prospective consumers, and elec- 


- trical contractors, station engineers, and others, can obtain copies 


from the firm for distribution to prospective consumers. No. 502, 
relating to “Thermo-Electrical Pyrometers, supersedes the 
October, 1907, list, and contains various new features. In addition 
to certain modifications in the thermo couples and protecting tubes, 
there have been added some new temperature indicators and 
recorders, both of which instruments are now supplied with 


suspended or with pivoted coils; minimum and maximum tempera- 


ture alarms with retardation relays are described for attaching to the 
temperature recorders. Reprint No. 517 D describes some recent 
installations of concentric “Stannos” wiring at certain Cambridge 
Colleges. 

MESSRS. BELL BROS. & Co. (LONDON), LTD., 63, Bishopsgate 
Street Within, E. C.— Folding leaflet illustrating their new type 
push pattern keyholder with Evans's twin-grip, and reprinting the 


. various Press descriptions and opinions of the device. 


Messrs. ELLIOTT BROTHERS, Century Works, Lewisham, S.E.— 
A number of new pamphlets have recently been issued as follows :— 
No. A 21/22, dealing with Models I and IV Instruments; 
No. B 17/18, relating to Switchboard Current and Potential 
Transformers; No. F 17[18, describing Portable Transformers ; 
No. G 25/28, Harrison Universal Photometers ; No. G 41/42, 
5-dial Universal Shunt; No. A 1/- Robbins Station Keeper: 
Measurer ; 
No. K 1/16, Galvanometers, Shunts, Lamps, &c.; No. L 1/6, 
Keys and Switches; No. P 17/20, Forbes Distance Recorder, 
Elphinstone's Speed Indicator for Ships; and Nos. R 1/2 to 17/8, 
various Drawing Instruments. Pamphlets A 21/22, B 17/18, 
G 25/28, K 1/16, L 1/6, and R 1/2-17/18 cancel any pamphlets pre- 
viously issued in connection with the apparatus described on these 
particular lista. 

THE BRITISH THOMSON-HOvSTON Co., LTD., Rugby.— Price list 
No. 247 of 21 pages, in the company's standard form and style 
contains illustrations and full description of their new type D.H. 
continuous-current motors and generators. The machines can be 
fitted with various styles of covers, rendering them flame-proof, 
dust-proof and moisture-proof, and they can thus be installed for 
tool-driving where chips of metal are liable to drop into 
the motor, for tool-driving in exposed positions where rain 
may beat into the motor, for operating paint-mixing machines, 
pumps, &c., where the motor would be liable to splashes 
of paint or water, or for driving woodworking machinery, coal 
hoists, &c., where dust is likely to enter the motor. They can also 
be supplied fitted with a fan. Many pages contain tabulated figures 
as to generator and motor ratings and speeds and prices. 

THE DERMATINE Co., LTD., 95, Neate Street, Camberwell, S.E. 
—Three new publications ; one gives particulars of Dermatine hose 
and tubing; a second describes hydraulic ram, cup, press pump, 
and other rings; the third dealing with Dermatine valves. All of 
the lists are fully illustrated and contain lists of prices. 

Messrs. J. H. HoLMeEs & Co, Portland Road, Newcastle-on- 
Tyne.—50-page catalogue just issued, giving full information 
regarding their "Castle" motors and dynamos. Illustrations, 
prices, and a great deal of tabulated matter, voltages, speeds, brake- 


horse- powers, dimensions, &., directions for coupling up motors to 


supply mains, are given. The different speeds at which motors will 
run for the horse-powers named for different frame sizes are tabu- 
lated, the arrangement showing the maximum horse-powers obtain- 
able from the various frames at high speeds, and indicating also the 
lower speeds at which the same powers can be obtained from the 
next larger frames. In setting out the particulars of belt and rope- 
driven dynamos the same arrangement has been followed. The 
larger sizes of motors and dynamos of which outputs are given 
range from 170 B.H.P. at 630 R.P.M.to 900 B.H.P. at 280 R.P.M. in 
the case of motors, and from 126 KW. at 630 R.P.M. to 670 KW. at 
280 R.P.M. when running as dvnamos. A new feature in the 
catalogue is low-voltage dynamos designed specially to work in 
connection with installations where metal-filament lamps of low 
voltages are used. The smallest size direct-coupled set supplied by 
the firm has a capacity of 9 amperes, 100 volta at 450 R.P.M. The 
outputs stated in the tables are Messrs. Holmes's standards, but they 
can be departed from to meet customers' requirements. Illustrated 
partieulars of starting switches, safety devices, and double-pole 
switches and fuses are nlso set out. 

THE CHLORIDE ELECTRICAL STORAGE Co., LTD., Clifton Junc- 
tion, Manchester.—Catalogue No. 80, which contains in the course 
of some 60 pages a great deal of tabular matter relating to the 
Chloride accumulator. A recital of the recently introduced im- 
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provements is followedlbyP illustrations showing? different types of 


the cells for central station service. traction work, yacht light- 
ing, &c. The tabulated data relate to rate of charge and discharge, 
capacity, price, weight, dimensions. Prices of renewals are also 
stated : telegraph cells are particularised, and information is also 
included relating to acid, hydrometers, insulators, testing sets, patent 
wood diaphragm separators, single, two and three-tier wood stands. 

THE EDISON AND SWAN UNITED ELECTRIC LIGHT Co., LTD., 
36 and 37, Queen Street, E. C. New editions of two catalogues have 
just been issued. Section IX, Part 1 consists of some 24 pages of 
illustrated matter rerarding various electric bells, batteries, pushes, 
burglar alarms, watertight mining bells and Morse keys, lightning 
conductors and sundry accessories. Section IX, Part 2 deals in 
exactly the same style With telephones and accessories, including 
various domestic telephones, wall and table instruments, inter- 
communication sets, waterproof magneto and battery ringing, 
mining telephones, central switehboarda. cables and wires and 
sundries. Prices are stated throughout both lists. 


Dissolutions and Liquidations, —M xssns. H. Tarrs 
AND Co., electrical engineers, 40, Brazennose Street, Manchester.— 
Messrs. H. Taffs and C. F. Toft have dissolved partnership. Mr. 
Taffs will attend to debts. 

MACKEY' s ELECTRIC LAMP Co., Ltp.—A meeting is to be held 
at 174 and 175, Aldersgate Street, E. C., on August 3rd, to hear an 
account of the winding up. 

BRADFORD ELECTRICAL ENGINEERING Co., LrD. A meeting is to 
be held at the office of Mr. J. H. Haley, Tyrrel Street. Bradford, one of 


the liquidators, on July 25th, to hear an account of the winding up. 


ELECTRIC STERILISING, CARBONISING AND STRIPPING Co., 
LTD.—-A meeting is to be held at Prudential Buildings, Market 
Place, Dewsbury, on July 27th. to hear an account of the winding 
up from the liquidator. Mr. H. Applevard. 

PHOSPHOR BRONZE Co. LTD., 57, Sumner Street, Southwark.— 
A first and final dividend of 208. in the £ is payable on July 4th, at 
8, Frederick s Place, Old Jewry, E.C. 


Annual Outing.—On Saturday last, the employés of 
Messrs. Electrical Installations, Limited, spent their annual outing 
at Clacton-on-Sea. The party. numbering 30. partook of lunch at 
the Clarence Restaurant. Messrs. Geo. Neale and H. S. Davies 
acted as stewards. 


Trade Announcements,—Messrs. Newtons, LTD., 


announce that their offices, works and stores are closed until to- 


morrow, July 2nd, for stocktaking. | 

MESSRS. GARRETT, HUNT X Co., LTb.. manufacturing and con- 
: tracting electricians, late of 181. High Street. Lewisham, S. E., have 
opened new business premises at Watts Corner, Catford tram 
terminus, S.E. 

MESRRS. POOLEY & AUSTIN, of 25, Victoria Street. S. W., announce 
that, on account of increased business, they have removed to larger 
offices in the same building, where they will carry a stock of cable, 
control gear, and other apparatus for which they hold sole agencies 
in the district. 

MR. JOHN WALTON, of 28. Cavendish Road, Stretford. Manchester, 
has been appointed sole agent for the Lancashire and Yorkshire 
district for Messrs. W. Geipel & Co., for their manufactures, except- 
ing steam traps. Mr. Walton also acts as avent for other firms, 
including the Bat Meter Co., Ltd.. Messrs. A. P. Lundberg & Sons, 
Messrs. F. Worsley & Co., and the Crathorne and Green Manu- 
facturing Co. 

THE PULSOMETER ENGINEERING Co., LTb.. have given up their 
city offices and removed to Broad Sanctuary Chambers, Westminster, 
the offices of Messrs. Easton & Anderson, whose business they have 
lately acquired. The Pulxometer Co.s sole London address is now 
Broad Sanctuary Chambers, 20, Tothill Street, Westminster, S.W. 
Telegraphic address, "Pulsometer, London“; telephone number, 
* 545, Westminster." i 

THE ELECTROMOTOR EQUIPMENT Co., LTD.. have removed their 
business of power and lift engineers from 6. St. Bride Street, E.C., 
to more convenient premises at 326. Old Street. E.C. 

MESSRS. W. T. HENLEY s TELEGRAPH Works Co.. LTD., announce 
that their telegraphic address is now : " Henletel. London.” This 
word is also registered for nse in connection with their branches at 
Glasvow, Newcastle, Manchester and Birmingham. 


— 


LIGHTING and POWER NOTES. 


Barnsley.—The T.C. has decided to supply current to 
tradesmen during a shopping week, from July 28th to August 3rd, 
at 2d. per unit for festoon and temporary outside lighting, the 
minimum consumption for each consumer during the week to be LI. 

Barnstaple.— The accounts of the Corporation Electri- 
city Works for the year ended March 31st. last have been prepared 
by Mr. F. G. Grocott. the borough accountant, The revenue account 
shows a gross profit balance for the year of £1412. with a debit 
balance of 4560 on the net revenue account. In arriving at 
the latter figure. however. it might be pointed out that 4974 
has been paid off principal of money borrowed. The total borrowed 
on the undertaking was £31.000, to which. however, should be 
added a capital overdraft of £1.077. making a total of £32,077, on 
account of which £25,526 has altogether been paid off. The income 
by sale of energy last „car was C. 157. Compared with the pre- 
vious year, these figures are most favourable, the receipts from private 
consumers having mereased by nearly C50. and there being a re- 
duction on public lighting of nearer £250, The adoption of electri- 
city for power appears to be on the increase, the receipts from this 
source last year being £100. against C236 in the previous year. 


Blaydon.—The County of Durham Electrical Power Dis- 
tribution Co. has applied to the B. of T. for permission to use over- 
head lines for the purpose of carrying out the Blaydon E.L. orders, 
1902 and 1906. 


Brierfield.— The Nelson T.C. has accepted the offer. of 


the Burnley T.C. to supply enemy for the tramways at Brierfield at 
2d. per unit. 


Brighouse.— The Yorkshire Electrical Power Co, has 
submitted to the T.C. terms upon which it is prepared to co-operate 
with the Council for the extension of the existing supply of elec- 
tricity. Further details of the scheme have been asked for. 


Canada.— The president of the Toronto Electric Light 
Co. has made a new offer to that city. He proposes that the city 
shall have the joint use of the poles and conduits of the company 
at a rental that will meet the interest, maintenance and deprecia- 
tion of poles and conduits. The city may take over the lighting of 
the streets, irrespective of any agreement. It is offered to make 
the Mayor er- Hein director of the company. The proposal has been 
brought about by the city's policy of obtaining its own hydro- 
electric power direct from Niagara over the Government's own trans- 
mission line now under construction. It is doubtful if the city 
pays any particular attention to the offer. 

A meeting was held in Belleville last week for the purpose of 
forming a municipal power union for the distribution of electric 
power from the Trent River. Delegates and councils of Boards of 
Trade of a number of municipalities were present, including Port 
Hope. Cobourg. Brighton, Belleville. Napance, Deseronto, Picton 
and Kingston, and also the representatives of two power companies 
in the district. Both companies were ready to develop power on 
the Trent River. A resolution to form a municipal power union 
similar to that in Western Ontario was, however, withdrawn. 

The city of Calgary. Alta. is to establish an 380,000 power plant 
in Victoria Park, for which plans are being prepared. 

In accordance with a recent by-law Brickville is going to expend 
$50,000 for improvements and extensions to the light and power 
plant. Tenders have been awarded for Belliss & Morcom engines 
at a cost of 810.770. The electrical equipment will be manufactured 
by the General Electric Co., Sweden. 


Castleford,——'l he U. D.C. has decided. to consult an 
expert ns to the best and cheapest mode of lighting the publie 
lamps and other property of the Council by means of electricity or 
Las. 


(hester.— It was stated at the last meeting of the T.C. 
that the demand for electricity during the past 12 months had been 
a record one in the history of the undertaking. The capital account 
showed an expenditure amounting to £122,379. 0f which €4.059 had 
been spent during the financial year. During recent years the 
revenue account had provided extensions, alterations and improve- 
ments amounting to 47.922. Incoine from all sources for 1900-10 
amounted to €15,962, as compared with 418.272 for the previous 
period. and the expenditure to €9,70% as compared with £0426, 
giving a gross profit of 49.252 for 1910. as against &. 45 for the 
end of the 1909 period. The net profit was €2.046. as compared 
with £1.558. At the end of the 14 years’ working the number of 
consumers was 1,195, 


Continental Notes. —SPAINJ.— Ia Compania Barce- 
lonesa de Electricidad, of Barcelona, which is at present offering 
new shares to the extent of 4 80.000, reports that its plant has now 
a total capacity of 30,000 H.P. Among the contracts it has in hand 
are: one with the municipal authorities of Barcelona to supply 556 
arc lamps used in connection with the street lighting. one with the 
Compania General de Tranvias for the supply of the electrical 
energy required for its electrical tramways until the end of the 
year 1937 ; one with the la Compania de Tranvias de Barcelona a 
San Andres y Extensiones for the energy for its tramway between 
Barcelona and the suburb of Casa Autunez; and one with the: 
Compania de Electricidad El Tibidabo for the supply of the energy 
required during the next. 25 years for the working of an electric 
cable railway and for power purposes at San Gervasio, Horta and 
Sarria, 

FRANCE. In order to cope with the increasing demand for a 
supply of electrical energy, the Compagnie de la Central Electrique 
du Nord has decided to increase the capacity of its central vener- 
ating station at Wasquehal which at present has a capacity of 
15.000 H.P.- by the addition of a new 9.000-H.P. steam turbine and 
generator. 

La Société de l'Energie Electrique. di Nord de la France has 
secured a contract from the Northern of France Co. for the electric 
lighting of all its railway stations in the Lille district, and also for 
the supply of electricity for power purposes at the railway works 
at Hellemmes. The contract is stated to represent an annual con- 
sumption of between three and four million KW.-hours, 

BELGIUM. The Belgian newspapers announce that a compre- 
hensive scheme for a central station in conjunction with a great 
valley dam and water works, is forming the subject of investigation 
and nevotiation, and is to lead to the constitution of a company to 
supply the Luxemberg industries with power. and part of Lower 
Belgium with potable water. The scheme is. being worked out by 
General-Statf-Major Fontaine and M. Lalour, of Lieve. and a model 
of it is to be shortly on view in the Electricity Section of the 
Brussels Exhibition. In general the project. aims at the com- 
struction of an immense valley dam. which is to prevent floods frein 
the Ourthe River. which proceeds from the Ardennes and flows into 
the Maas near Lieve. It is proposed to erect. the dam about 
4°3 miles to the south of the town of Laroche. which is located on 
the Ourthe, the height to be 166 ft. The largest Belgian valley 
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reservoir at present is that of Gileppe, with a capacity of 13,000,000 cb. 
metres of water over an area of 198 acres, whereas that under the 
new scheme would represent 100,000,000 cb. metres of water over 
an area of 1,235 acres. It is intended from the reservoir thus 
formed to lay water mains to the town of Laroche, when.there 
would be a natural fall of 300 ft., which would be utilised by the 
construction of hydro-electric works. 


Epsom,— Considerable improvement has been shown 


during the last financial year's working of the Council's electricity | 


undertaking. Compared with the previous year there have been 
economies in expenditure amounting to £285 on the ordinary 
costs of the undertaking, after allowing for an increase on rates, 
taxes and insurance of £68. The income has been considerably 
augmented. Private oonsumers' payments have increased by £514, 
meter rents £15, public lighting £42, the net increase being £561. 
Whereas in the previous year there was a deficit of £680, this 
year a profit is shown, for the first time, of £185. 


Haslingden.—At the T.C. on June 22nd the ques- 
tion of the supply of electricity came up, and it was resolved 
that the matter of putting the Electric Lighting Order into operation 
be referred back to committee. Councillor Waddington said if 
they put the Order into force they were certain to have a loss of 
from £300 to £700 the first year, and also for the second year. 
Councillor T. Barnes challenged this statement, and said if they 
supplied electricity they would have not 100, but 200 consumers. 
Alderman J. Barlow, J.P., the chairman of the Electricity and 
Tramways Committee, has resigned his position as a member of the 
Town Council, presumably through the action of the Town Council 
in refusing to proceed immediately with the recommendations of 
the Electricity Committee with regard to the operations of the 
Electric Lighting Order, which will shortly lapse unless steps are 
taken to make it operative. 


Howth and Sutton,—A largely attended meeting of the 
principal residents has been held for the purpose of considering a 
scheme for the electric lighting of the district, promoted by the 
Improvements Committee. The result of the negotiations carried 
on by the Improvements Committee with the Great Northern 
Railway and Messrs. Coates & Co. was outlined. It is proposed to 
request the County and District Councils to grant wayleaves to 
Messrs. Coates & Co. for the laying of cables along their roads, and 
this firm undertakes to formulate and to finance a scheme for elec- 
trically lighting the district at a charge not exceeding 6d. per unit 
delivered to the consumer. A resolution approving the proposals 
submitted, and appointing a committee of 10 of the principal residents, 
with a secretary and treasurer, to complete the negotiations, was 
unanimously passed. \ 

Japan,—According to the Japan Weekly Mail, there has 
during the last few years been a species of mania in Japan for 
obtaining hydro-electric concessions, charters having been applied 
for and granted in the case of virtually every river on which a town 
of 50,000 inhabitants is situated. In nearly every instance these 
concessions have been applied for by speculators who have no idea 
of carrying out the work and are merely inspired by the hope of 
finding a purchaser. With the view of putting an end to this state 
of affairs, the Japanese Government has lately issued an instruction 


to all the local authorities to the effect that a time limit is to be fixed 


within which the concessionaires must either yet to work or forfeit 
their concessions. 

The Yokohama Electric Co. has secured a contract to supply the 
Yokohama Electric Railway Co. with energy to the extent of 
300 Kw. as from December next. Negotiations are also in hand 
with regard to the supply of 2,300 Kw. to the Yokosuka Dockyard. 
The company has also decided to largely reduce its charges for the 
supply of electrical energy. 


London,—Por.ar.—The Electricity Committee reports 
having considered proposals of the engineer for a revised system of 
charging, with a view to securing greater diversity of load. In 
March, 1909, the Council approved experimentally the wiring of 
25 houses for domestic supplies, a tariff of 124 per cent. on the 
Council’s cost of installation to cover depreciation, repairs and 
interest, with the further charge at the rate of £4 per annum 
per KW. in respect of the capacity of the lamps installed, and &! 
per KW. installed for heating, &c., with an additional charge in 
each case of jd. per unit for all current consumed ; lighting in 
cellars, lavatories. &., not extensively used at the time of the 
maximum load being charged at the same rate as for heating. The 
Committee had before it the report of the engineer on these 
installations, and the results appear to be satisfactory. It is of 
opinion this class of installation may now be usefully extended. It 
is also suggested that à similar system of charging should be adopted 
in respect of supplies for lightmy business premises, but in these 
cases, while the charge for current will be the same, viz., 4d. per 
unit, it is necessary to fix a higher rate per KW., by reason of the 
fact that the demand by this class of consumer is heaviest at the 
time of the maximum load on the station. It is* proposed the rate 
per KW. installed at business premises should be £13 for inside 
lighting. and £6 10s. for outside are lighting, the latter demand 
coming only partially on the peak of the load. With revard to 
power consumers, it is proposed to establish a general rate of £4 per 
KW. demanded, plus a charge of $d. per unit for all current consumed, 
and to offer rebates to large consumers. The engineer has come to 
conclusion that the scale of charges proposed. would materially 
assist the undertaking in further development, and reach the class 
of consumer to whom the present rates appear to be prohibitive, 
while at the same time allowing a suffleient margin of profit to 
meet depreciation. At the meeting of the Council on June 23rd, the 
Committee recommended that the Borough Electrical Envineer be 


authorised to wire a number of premises, not exceeding 50, for 
domestic and business supplies on the terms and conditions stated, 
at a cost not exceeding £20 for any one installation, also that the 
proposed rate for direct-current power be £4 per KW. demanded, 
with an additional charge of jd. per unit for current supplied, 
subject to rebates. The oonsideration of the matter was post- 
poned for the Finance Committee to pass an estimate. 

IsLINGTON.—Sir Alexander Kennedy has reported upon the 
desirability of increasing the capacity of certain electricity mains. 
He writes that he has had before him a report by Mr. Gay, the borouh 
electrical engineer, dated April 6th last. Having gone into the 
matter, Sir Alexander is of opinion that the present high-tension 
feeders to four areas are seriously overloaded, and that the extensions 
proposed by Mr. Gay are absolutely necessary in order to bring the 
loading down to a safe figure, and to provide sufficient capacity to 
meet the probable increase in demand. The Electricity Committee, 
in a report issued on Wednesday, states that it is satisfied from the 
report of the electrical engineer, that it is necessary to carry out the 
work indicated to the total estimated amount of £19,872 without 
delay. The total cost is made up as follows :—Highgate and Upper 
Holloway district, £5,708 ; King's Cross and Caledonian Road dis- 
trict, £2,313; Hornsey Road and Finsbury Park district, £2,957 ; 
Upper Street and City Road district, £8,894: The electrical 
engineer has reported that it is necessary, in order to comply with 
the Regulations issued by the Home Office under Sec. 72 of the 
Factory Act, 1909, to provide a new main switchboard. He 
estimates the cost at £3,000. The Lighting Committee has decided 
to invite tenders. 

MARYLEBONE.—The Electricity Committee reports that the 
general manager has advised that in future the annual charve in 
respect of the use of electricity for all domestic residential purposes 
(other than lighting) should be discontinued, and the annual charge 
for lighting considered to cover all uses of electricity. The pro- 
posed reduction will only apply to private consumers who adopt the 
"telephone" system of charge in their residences, and the Com- 
mittee is satisfied that, though there will be a trifling decrease in 
revenue, the increased business that will be obtained will amply 
recoup the concession. It will appeal to people who use electricity 
for other purposes than lighting, and who object to the present 
small charge per piece of apparatus, and is, of course, another step 
towards simplification. The Lighting Committee reports that u 
further 42 street lamps have been converted from gas to electricity, 
making a total of 2,262 lamps now lit by electricity. 


Monaghan,—At the last meeting of the Urban Council 
it was decided by 8 votes to 6 to approve of the project for the 
electric lighting of the town. 


Mottingham.— The electric light is being installed at 
Mottingham, in the area of the Bromley (Kent) R.D.C., by the West 
Kent E.L. Co. 


New Zealand.—The Dunedin electric lighting area has 
been extended to the suburhs of South Dunedin, Caversham and 
St. Clair, and the current was recently switched on to this exten- 
sion. The additional lighting consists of 124 60-c.P. metallic- 
filament lamps in the main street lines.— Australian Mining and 
Engineering Heview. | | 


Portsmouth.—4As a result of another successful year's 
trading, the Electric Light Committee is enabled to recommend 
that £1,500 be set apart for the relief of the rates. The total 
balance was £1,800, and £300 has been placed to reserve. With 
the £300 placed to reserve the Committee is in the satisfactory 
position of being within £300 of the maximum amount of 10 per 
cent. on its capital allowed by Act of Parliament, 


Presall (Lanes,),—The Council, which proposes to pro- 
vide electricity for the district, haa received proposals for E.L. from 
the Trafford Park Power Co., and from Mr. Swarbrick, of Leigh. 


Southend-on-Sea.— The T.C. has decided to apply to 
the L.G.B. for a loan of £2,552 for additional feeders. 


Tasmania,—The annual report of the Devonport electrical 
engineer shows a profit of £235, after providing for interest on the 
sinking fund. The plant has run six years without A stoppare. 
The reserve fund has been increased to £1,000 and the sinking fund, 
£600. The report promises a reduction in price of the current for 
motive and heating purposes in the near future.— Australian Mining 
ant Engineering Review. 


Tottenham,—Replying to a letter from the U.D.C., the 
North Metropolitan Electric Supply Co. has declined to tender for the 
lighting of the whole district unless allowed to submit a price for a 
minimum period of five years. If allowed to tender for those areas 
in which the mains are laid, it will do so for a minimum of three 
years. The matter is to be considered by a Committee, 


Tunbridge Wells,—A_ report on the lighting of six 
schools in the borough by electricity has been presented by the 
electrical enyineer to the Education Committee, and this body is 
considering the matter, together with an amended tender for 
lighting from the gas company. 

MWhitwood.— The U. D.C. has applied to the B. of T. 
for consent to utilise overhead mains for carrying out the E. L. 
Order, 1905. 

Windsor, — The Windsor Electrical Justallation Co, 
having acquired additional ground adjoining its works for that. 
purpose, is erecting new buildings in which to install two 200-H.r, 
Diesel engines. 


0 9 0— THE 


. [Vol. 67.. No. 1,701, JULY 1, 1910. 


a ssp 


= TRAMWAY and RAILWAY NOTES. 


Aberdare.—By 10 votes to 8 the U.D.C. has decided to 
take the necessary steps to promote a Bill in Parliament (Session 
1911) for powers to construct and work an electric tramway from 
the Cemetery to Cwmaman. 


Belfast.—The annual report on the tramway under- 
taking shows that the revenue for the year amounted to £203,875, 
and the working expenses, including power, to £107.335, or only 
52°62 per cent. of the gross revenue, as against 55°87 per cent. in 
the previous year. These expenses amount to only 5'08d. per car- 
mile run. The working profit came to £96,540, leaving, after the 
various deductions, a net profit of £46,296. The receipts for the 
year show an increase of £8,832 over the receipts for the year 
ended March 31st, 1909, and work out at 9°65d. per car-mile run. 
Mr. Nance mentioned that there were two fatal accidents during 
the year, and there would have been many others had it not been. 
for the carefulness and skill of the motormen and the perfect way 
in which the lifeguard acts. The ratio of fatalities to passengers 
was one in 23,173,795. Details are given as to the number of 
passengers carried during the year. The total number was 
46,347,591, of whom 4,230,814 were halfpenny passengers, and 
38.340.186 penny passengers. There are 822 persons employed in 
connection with the undertaking. After allusion to the Cavehill 
and Whitewell line, and the proposed Holywood tramway, the 
manager points out that, owing to the low price at which the 
Committee was able to place the coal contract, the works cost of the 
energy used fell from 575d. per unit in the previous year, to 512d. 
per unit in the year under notice, a reduction of 033d. per unit, 
which meant a saving of £1,434 upon the year's expenses. During 
the year 40 of the ordinary cars were fitted with top covers and two 
new cars with top covers were built, all this work being done in 
their own workshops by Belfast workmen. The car repairs only 
amounted to 69d. per car-mile run. Alluding to the permanent 
way. Mr. Nance states :—" After running for nearly five years, our 
permanent way is naturally showing some wear, and requires a 
good deal of consideration. But it is to be noted that there is an 
almost complete absence of hammering or bad joints. The anchors 
are still satisfactorily secure. Some of the curves have been 
renewed, and other special wórk has been attended to. The expense 
per car-mile run of permanent way repairs in Belfast only comes 
to 17d., a decrease of ‘U3d. compared with last year, which is most 
gratifying." 


Continental Notes.—Atvstria.—Plans are being pre- 
pared in respect of & projected electric railway between Lana- 
Burgstall and Oberlana, in the Austrian Tyrol. | 

BELGIUM.—AÀ new company has just been formed in Brussels 
with a capital of £40,000 and the title La Compagnie des 
Tramways Intercommunaux de Bruxelles, to acquire and exploit 
the concession granted for an electric tramway between Brussels 
and Schaerbeck. 7 

Franck, — On the 8th ult. the whole of the tramway service 
on the northern side and suburhs of Paris was stopped in conse- 
quence of a. strike, which was thought likely to extend to 
‘other districts, as well as to the Northern Railway and the, 
omnibus company. which. possesses the sole right to run 
omnibuses in Paris. The strike affected 25 lines and 2.500 
men. Negotiations were immediately commenced, and concessions 
were made to the employés. According to the Standard, it was 
decided that the company should bear all the cost of the employ- 
ment of extra workmen, due to the enforcement of the working 
day of 10 hours, and that none of the strikers should be punished. 
Other important decisions were that the workmen be allowed to 
control the pension , fund, collaborate on the board of discipline for 
appeal against dismissals, and be allowed to co-operate in the draw- 
ing-up of the time-tables. ö 

GERMANY. — Plans are being prepared in respect of a projected 
light electric railway between Bunzlau and Gross Rackwitz, Silesia. 

In view of the good results obtained with its first electric motor 
fire engine, the municipal authorities of. Hamburg have just decided 
to order a second vehicle. The chassis will be built by the Daimler 
Motoren Gesellschaft, of Marienfelde, Berlin, and the body of the 
machine by the Hamburg Wagon Works Co. 

A scheme: is at present under consideration at Freiberg (Baden) 
to construct an electric railway up the Schauinsland mountain, 
which is about 4.200 ft. high. The line is estimated to cost 
£100,000, 

A proposal to construct an electric tramway between Singen and 
Steisslinven, Baden, is at present under consideration. MUE 

HoLLÁND. According to the Nieuwe Rotterdumsche Courant, 
steps are being taken by a committee to obtain powers for extend- 
ing the Nimegen-Wychen-Dreumel light railway to various dis- 
tricts in the vicinity of the present line. It appears. further, that 
in all probability the Nimegen Town Council will shortly take over 
the steam tramways at present worked by the Nymeesche 
Tramwepmaatschappy, in which event arrangements will be made 
immediately for the substitution of electric for steam traction 
throughout the system. 

The Dutch Vaderland notifies that an application has been lodged 
in respect of a concession for the working of a line of electric: 
tramways from The Hague to Leyden, ria Wassenaer.— Board of 
Trade Journal, . 

HvNGARY.—It is proposed to construct an electric tramway 
between Eisenstadt and Muhlendorf. | 
. IrALY.—The Italian Ministry of Public Works has approved the 
application lodged by Sigg. Andreucci, Allegra e Cia., for a con- 
cession for the construction and working of an electric railway 
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from Rome to Nettuno ria Anzio. Further, the "Società Italiana 
dei Trasporti ” has applied for a concession for the construction and 
working of a railway from Montecelio to Palombara. The cost of 
construction is estimated at over £60,000.— Board of Trade Journal. 

RUS&8IA.— A serious fire occurred last week at the central elec- 
tricity generating station in Moscow, with the result that the 
electric tramway system in the city has been brought to a 
standstill. : 

SPAIN.—Concessions have been granted to the Sociedad Anonima 
Tranvia de Cadiz a San Fernando y Carraca for the construction of 
an electric tramway from Cadiz to San Fernando and Carraca, and 
to the Sociedad Nueva Montana, of Santander, for the construction 
and working of an electric tramway in the vicinity of Santander.— 
Board of Trade Journal. 

SwITZERLAND.— Plans are being prepared in respect of an electric 
railway, about 30 miles long, between Bevers, in the Upper Enga- 
dine, and Tarasp Schuls. The steam railways between Bevers and 
St. Moritz. and between Samaden and Pontresina, are also to be 
converted to electric traction ; the power for all three lines will be 
supplied from the central station of the Brusie Kraftwerke 
Gesellschaft. 

A public service by means of electrical single-deck ‘buses has just 
been started between Muggendorf, Streitberg and Ebermannstadt, 
in French Switzerland. | 


Coventry.—At a meeting of the City Council on Tuesday 
the Electric Light Committee reported that the town clerk had 
called attention to the provisions of the Coventry Electric Tramways 
Act, 1903, under which the Corporation has the option, by ziving 
notice within six months of August 14th, 1910, of requiring the 
company to sell its undertaking. It was resolved that the matter 
be referred to a sub-committee for consideration and to report. 


Glasgow.—At the last meeting of the T.C. the general 
manáger reported that the tramway department was carrying on 
experiments by means of an apparatus fitted to a car with a view of 
ascertaining the cause of, and, if possible, the remedy for, the corru- 
gation of rails. - 

It has been definitely decided by the T.C. to reply in the negative 
meantime to the petition of the town clerk and T.C. of Kirkintilloch 
for an extension of the city tramway system to that town-—about 
four miles from the present terminus at Bishopbriggs. 

The T.C. has remitted two important proposals for consideration 
and report to the Tramways Committee. The first is a motion that 
a coupon system be adopted on cars so as to give two of the present 
half-penny stages for three farthings; while the second asks in- 
formation as to whether on two of the short routes of the city the 
adoption of transfer tickets would not be to the advantage of the 
public. 

In the near future the Council will be invited to discuss a pro- 
posal to raise the half-fare age for children from 12 to 14 years. 


Japan.—According to the Jupan Mail, the fever of 
electrical enterprise, which prevailed in the Osaka district of Japan 
last year, has received a distinct set-back. four of the electric tram- 
ways built under this impulse, viz, the Kobe. the Hyogce, the 
Keihan. and the Kimen. having given very poor results. It is thought 
that some of these lines will pay well in course of time, but 
immediate prospects are not encouraging. 


London.—L.C.C.—The Finance Committee has reported 
on the tramway accounts for the year ended March 31st last. The 
total capital expenditure at that date amounted to 410,709. 504, 
but the net debt, after deducting repayment and value of surplus 
lands. was £8,899.099. The gross surplus on working amounted to 
4 789.037. and the net surplus, after meeting interest, debt 
repayment and other charges, was 4 192.109. The total receipts 


per car-mile on the electrical lines averaged 11°48d.. while expenses 


worked out at 642d. per car-mile. including ‘85d. for power. 
Adding 73d. for debt charges in respect of power, the total expenses 
for power amount to l'58d. per car-mile as against 171d. in 1908-9, 
the decrease being due to the development of the Greenwich power 
station. Including the debt charges for power, the total expenses 
work out at 7'15d. per car-mile as compared with 7737d. in 1908-9. 
The Cominittee remarks that the surplus of 5d. per car-mile, on 
which financial estimates have been based, is maintained. but with 
an increasingly small margin. There was a total loss of £74,470 
on the horse lines, which. however. are shortly to be reconstructed. 
with the exception of only 5j miles. Out of the surplus of. 
£192.109, renewals, at 4d. per car-mile. absorb £110.060, and after 
making certain other charges, 4 59,878 is transferret to general 
reserve. The renewals fund now amounts to £395.022, and the 
general reserve fund to £70.752. 

According to the daily Press the Brighton Co. has decided to 
proceed with the electrification of a further section of its South 
London routes between Peckham and Battersea and the Crystal 
Palace, so that through electrical services will be available between 
London Bridge and Victoria and the Palace in time for the Empire 
Pageant, which is to take place there in June next year. 


Manchester,—The annual report of the Corporation 
tramways, which is to be presented to the City Council. shows that 
the car-mileage during the year reached 17,161.74, operating over 
142 miles of track. and that 159.049.096 passengers were carried. 


The total revenue of the department amounted to £788,029, and the 


working expenses to £511,070, leaving a gross balance of £276,959 
—a figure which compares with £276.483 in 1908-9. After adding 
bank interest, &c., and meeting interest and redemption charges, 
rent. income-tax, &c. amounting to £133.321, there remained a 
balance which was appropriated as follows :—Reserve, renewals aud 
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depreciation account, £70,020; in aid of the rates, £75,000 ; and 
street improvements, £4,048. During the year. additional rates, 
equivalent to 09d. per c. m., were paid (representing an extra £6,148). 
The total working expenses were 7 147d. per car-mile. The parcels 
department continues to develop ; last year 835,734 parcels were 
carried, resulting in a profit of £2,664. Of the 159 million passengers 
carried 67 per cent. were 1d. fares. 3 


Plymouth. —A special meeting of the Corporation Tram- 
way Committee was held on Monday to consider a report by the 
general manager on the trackleas trolley tramway system. Mr. 
Everson, in his report, stated that tramway managers were 
much impressed with the possibilities of the trackless car to meet 
the wants of the public in sparsely populated districts, because of 
the very small capital outlay, and also the small working cost. He 
was favourably impressed, and convinced that whenever the Council 
considered the question of.meeting the public requirements of 
places like Laira and Crownhill, this mode of traction would be very 
suitable for connecting up such places, to act as feeders to the 
present tramway service. After discussion, the further consideration 
of the report was deferred. so that the Committee might be supplied 
with additional information. i 


Quarry Bank-Rowley Regis.— The Quarry Bank, 
Brierley Hill and Rowley Regis U.D.C.’s have applied to the B. of T. 
for extension of time until July 30th, 1911, for the commencement 
and completion of the tram ways authorised by the Order of 1903. 


- Southend-on-Sea,—The T.C. has decided to double the 
tramway track in certain parts of the town, 
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TELEGRAPH and TELEPHONE NOTES. 


Cable Agreement,—It is reported that France and 
Germany have concluded an agreement, according to which each 
country guarantees to the other the use of its cables in the event of 
breakdown of the other's cable system. 


Cost of Construction of Telephone Stations,—In 
reply to a question by Mr. Sherwell as to the reasons for the differ- 
ence in the average cost of construction per telephone station 
belonging to the systems of the National Telephene Co. and the 
Post Office respectively, recently stated by the Chairman of the 
National Telephone Co. to be from £22 to £23 per station in favour 
of the company, Mr. Herbert Samuel said that his attention had 
been called to the statement. The president of the National Tele- 
phone Co. appeared to have overlooked the fact that the expenditure 
which he took as the cost of the existing Post Office telephone 
stations included a sum of about £1,000,000 expended in providing 
plant for the use of his company, although he had previously 
mentioned the rent paid by the company for part of this plant. 
This sum should, therefore, have been added to the company's 
expenditure, raising the average cost by about £2 per station. 
A corresponding deduction would reduce the Post Office 
expenditure by about £11 108. per station. 

Expenditure on land and buildings seems to have been excluded 
from the company's cost per station and included in the 
cost attributed to the Post Office system. Part of the Post Office 
expenditure has been for plant to replace the company's overhead 
wires and cables for some of their older exchanges, after their 
` gystem is taken over by the Post Office at the end of 1911. 

About 65 per cent. of the Post Office stations are in London, 
where a very costly underground system has been provided and the 
average length of the lines in use is about double the length of the 
lines on the company's general system. The Post Office has also 
provided all the underground junction wires for communication 
between the exchanges of the two systems in London. If proper 
allowance were made for these circumstances the cost of the Post 
Office exchange system would compare favourably with the cost of 


the company's system. 


New Invention.— Another new system for operating 
typewriters, &., at a distance by means of electricity, with or with- 
out wire. is reported in Affirsrdriden ; it is the work of Dr. E. A. 
Grell, of Stockholm. 


Wireless Telegraphy.—The Post Office has issued a 
notice to the effect that radiotelegrams intended for transmission to 
ocean liners through Post Office coast stations in the United King- 
dom, are now accepted with simplified addresses, consisting of the 
name of the addressee and the name of the ship, with the addition 
of the word wireless.“ The name of the appropriate coast station 
is still necessary in the address of radivtelegrams to packet 
steamers. 

It is reported that the War Office is negotiating with the Marconi 
Co. for the purchase of some 300 apparatus for Army use, of a type 
invented by Major Beddington, which has given very successful 


results. : 


for the U.D.C. electricity works ; 


Postal Telegraphs,—On Thursday last week the Post 


Office estimates, involving a sum of.nearly 20 millions sterling, 


"were considered by the House of Commons and passed. The Post- 


master-General, Mr. Herbert Samuel, stated that 123 new telephone 
exchanges had been opened during the past year, the number of 
subscribers had increased by 12 per cent., and the conversations by 
15 per cent. Two Departmental Committees were at work in. pre- 
paration for the transfer of the National Telephone Co.'s system, 
the purchase price for which, he thought, would have to be settled 


-by arbitration. The purchase of the coastal wireless stations had 
been amply justified by the results, and extensions were contem- 


plated. Two millions had been spent in laying underground tele- 


graph cables. i 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—July 27th. Pneumatic tube service for the 
P.M.G.'s Department at Adelaide. See Official Notices June 17th. 

August 2nd. 1,820 private letter-box fronts for the P.M.G.'s 
Department in Victoria, Queensland, South. Australia and Western 
Australia. See "Official Notices" June 17th. 

NEw SouTH WALEs.—One electrically-driven dust extractor, 
for the P.M.G.’s Department. See "Official Notices " June 24th. 

VICTORIA.—July 19th. 4,200 Commonwealth telephone sets, for 
the P.M.G.s Department in Victoria. See Official Notices" 
May 27th. 


Austria. — July 15th. The Austrian State Railway 
authorities at Villach, are inviting tenders for the supply and erec- 
tion of two electrically-operated locomotive turntables. 


Belgium. — July 27th. La Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (14, Rue de la Science), is 
inviting tenders for the contract for electrifying the railway 
between Brussels and Haecht. i 


Bradford.—July. 4th. Alterations and additions to the 
Bankfoot Tramcar depót, for the T.C. City Architect, Town Hall. 


Bridlington,—July 11th. Electrical installation on the 
O.S. system for the Bridlington Grammar School, for the Governors. 
Specification (one guinea, returnable) from Mr. A. J. Beckett, elec- 
tricity works. . 


Canterbury.—July 6th. Fine (about 1,250 tons) and 
Welsh Steam Navigation coal (about 200 tons) for the Corporation 
electricity works. Henry Fielding, town clerk. 


Dewsbury.—July 14th. Electrical work at new school, 
Batley Carr, for the T.C. Holtom & Fox, architects, Corporation 
Street, Dewsbury. 


Elland.—July 13th. Electric light installation for two 
semi-detached villas Victoria Road. Henry Thompson, architect, 
Central Chambers, Elland. 


Fleetwood.—July 15th. One 300-Kkw. steam dynamo 
three-wire low-tension main 
switchboard ; one 10-ton hand-operated overhead travelling crane 
and removal of existing 5-ton crane. See three Official Notices 
to-day. e's 

France. November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Hornsey.—July 9th. Electric light installation at the 
Stroud Green School, for the T.C. See Official Notices June 24th. 


Lancaster. Required for electricity works; lathe, balancer 
and gear. W. A. Tester, engineer. . ; : 


Llandaff and Dinas Powis.—July 4th. Extra-high- 
tension switchgear, transformers, distribution switchboard and 
fittings, and mains, boxes, &c., in connection with Whitchurch elec- 
tric lighting, for the R.D.C. See Official Notices June 24th. 


 London.—L.C.C.—July 5th. 250 car bodies, 250 sets 
of centre bearing swing bolster trucks, and 250 overhead and trolley 
equipments. See Official Notices June lOth. 

July 12th. Wiring and fitting for electric lighting at the 
Woolwich Road car repair depot, and low-tension cables, boxes, &c., 
at the depot. See Official Notices " to-day. 

July 6th. Wiring and fittings for electric lighting of the St. 
Mark’s Road and Haverstock Hill Schools. See Official Notices 
June 24th. 

St. Pancras.—It being found impossible to formulate a full 
scheme for the future development of boiler plant, &c., at the King’s 
Road station, in time to make provision for that part which is con- 
sidered necessary to meet the requirements of the ensuing winter, 
the Chief Electrical Engineer has been instructed to prepare a scheme 
for a temporary boiler for the coming winter, and tenders are to be 
invited for same. This matter was fully referred to in our " Light- 
ing and Power Notes" a week or two ago. 
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Newport (Mon.).— July 8th. Wooden water-cooling 


tower, for the Borough Electricity Department. See Official 
Notices" June 24th. 


Rotherham.—July 9th. Cable and electricity meters, 


for the Corporation Electricity Department. See two “ Official 


Notices June 24th. 


Salford.—July 18th. Bore-hole pumping plant for the 
Corporation Electricity Works, See “ Official Notices June 24th. 


Shanghai.—July 5th. Two 940-K.v.4. two to three- 
phase step-up transformers, E.H.T. switchgear and E.H.T. under- 


ground mains and feeder pillars, for the Municipal Council. ‘See 
Official Notices June 17th. 


Tunbridge Wells.—July 9th. High and low-tension 


paper-insulated cables, for the Corporation. See Official Notices“ 
June 24th. 


Turkey.—We learn from Constantinople that eight 
tenders were received for the concession for the electric lighting 
of the city, but the terms submitted varied so greatly, especially on 
the two important points of the capacity of the central station to 


be established and the number of lamps to be supplied free for the 


publie lighting, that none of them have been accepted. Instead, 
it has been decided to refer the matter to a special Commission, 
with instructions to prepare a new specification, after which fresh 
tenders will be invited. 


mE CLOSED. 
Bolton.—The Electricity Committee has accepted the 


following tenders :— 


T. Moscrop & Co.—Crank chamber oil, &c. 
Wareing & Co.—Light machine oil, &c. 
Joshua Orrell & Co.—Paint, boiled oil, &c. 
George Reason.—Cotton waste. ' 


Bury.—The Electricity Committee has accepted the 
tender of Measrs. James Byrom, Ltd., for the construction of boiler 
seatings at the new power station. 


Glasgow,—The T.C.’s Committee on Tramway Works 
has recommended the following offers -.— 


Feeder switches for section pillars.—British Insulated and Helsby 
Cables, Ltd. í 


Special track work.—Hadfield’s Steel Foundry Co., Ltd. 
Globe strain insulators.—W. C, Yuille & Co. 
Vulcanised india-rubber cable.—James Gray & Co. 


Italy.—The Lahmeyer Gesellschaft, of Frankfort-am- 
Main, has submitted the lowest tender to the municipal authorities 


of Rome for the supply of 50 25-H.P. 500-volt motors for use on 
electric tramcars. 


L. and N.-W. Railway.—The London and North- 
Western Railway has accepted the tender of Messrs. W. Geipel and 
Co. for the supply of Henrion arc lamp carbons during the year 
ending June 30th, 1911, for the whole of the company's require- 
ments, the total annual consumption amounting to 1,373,000 carbons, 
This is à renewal of last year's contract. 


Londonderry.—The Corporation has recently placed an 
order for a 400-KW. disk and drum " turbine of the mixed pressure 
type with Messrs. Willans & Robinson, Ltd. The turbine is intended 
primarily for working with exhaust steam, but can also be used 
with high pressure steam when required. 


London,—1..C.C.—For the electric lighting of Hammer- 
smith Bridge the following tenders were received :—- 
Pinching & Walton ae "T x £231 


Foote & Milne, Ltd. 28 , Ks i ; 250 
G. E. Tuylor & Co. oe ee ae ee oa oe oe 3238 


(recommended) 
Linthwaite.—The tender of Messrs. Walter Scott, Ltd., 


of Leeds, has been accepted for the supply of rails for the tramways. 


Luton.—The T.C. has accepted the tender of Messrs. 
Hughes & Lancaster, of London, for a motor-driven air com pressor, 
with air receiver and hand starting switch, for the sewage works, 
at £375 10s. N 


Southend-on-Sea.— The T. C. has accepted the following 
tenders :— i; 


Messrs. Smith & Sons, Rodley.—Electric crane, £487. 
Brush Electrical Engineering Co., Ltd.—Lengthening & single truck CAT, 
4200. 


Sydney. — The Chief Commissioner of the New South 
Wales Government Railways, since his arrival in this country a few 
weeks ago, has confirmed the provisional order which had previously 
been given to Messrs. Willans & Robinson, Ltd., for a turbo-alter- 
nator and surface condenser of 6.000 KW. normal capacity. A 
carbine of the Willans impulse-disk and drum type is being supplied 

or meeting the requirements of the Sydney authorities. Two 
turbo-alternators of the above capacity are already installed in the 
Sydney power house. 
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FORTHCOMING EVENTS. 


Physical Society.—Friday, July Sth. At? 5s p.m.s-At the Imperial College of 
Science, South Kensington. Papers on “A 'Thermo-Electric Balance for 
the Absolute Measurement of Radiation,” by Prof. H. L. Callendar; ** The 
Convection of Heat from a Body Cooled by a Stream of Fluid," by Mr. 
Russell; “Hysteresis Loops and Lissajous’ Figures and on the Energy 
wasted in a Hysteresis Loop,” by Prof. 8. P. Thompson: and ** The Enerry 
Lan of Certain Detectors used in Wireless Telegruphy,“ by Mr. W. H. 

celes. 


NOTES. ` 


National Telephone Co.'s Dinner.—On Thursday last 
week the sixteenth annual dinner of the National Telephone Co. 
was held at the Trocadero: the company present numbered some 
300, including the president, Mr. George Franklin, Lord Harris, Sir 
Albert Rollit, Sir Robert Hunter, Sir J. Gavey, Sir Alex. Kennedy, 
Major O'Meara, Mr. Frank Gill (envineer-in-chief), Mr. S. J. 
Goddard (general superintendent), and other leading members of 
the staff. After the loyal toasts, proposing the “National Telephone 
Co.,“ the chairman, Mr. Albert Anns (secretary) regretted the 
absence of Sir Matthew Nathan, due to the Post.Otlice vote being 
before the House of Commons that evening. Last vear there were 
rumours of an early settlement: now they were preparing for the 
great fight which appeared inevitable. He estimated that the cost 
to both parties would bé not far short of £100,000, When the statt 
was amalgamated with that of the Post Ottice, the Civil Service 
would be increased in quantity, and would not suffer in quality. The 
company was now spending about half as much on development as two 
years ago, but the revenue was highly satisfactory. Unfortunately, 
the reduction in work necessarily compelled the reduction of the 
construction staff, to the great regret of the directors. He believed 
it would be found, when all was settled, that the transaction would 
be unique in our annals. He regretted that in spite of all their 
efforts, they could not give the staff those assurances that they 
wished. The staff Transfer Association had done excellent work, 
and he hoped that the past service of the staif would count towards 
their pensions. Mr. George Franklin, replying to the toast. referred 
to the harmonious relations which existed between the staff and the 
directors, The chairman last yeur had madean estimate of the 
ultimate value of the company's business for which he now 
appeared to be penitent. The transfer to the State involved con- 
siderations of the highest importance: he believed the company would 
continue to enjoy the loyalty of the staff until the transfer took place, 
and that the same loyalty would be continued to the Post ^ 
Office. The staff of the coinpany would be a most important 
asset to the staff of the Post Otlice. and the latter would have cause 
to congratulate itself upon having added the 15,000 employés of the 
company to its numbers. During the year the company had added 
to its service 32.153 stations, and now had a total of 516.888 
stations; they had 1,569 exchanges, of which 11 were added during 
the past year. The messages transmitted numbered 1.362 millions, 
an increase of 39 millions and the cost per message was Old. In 
the United States, unhampered by State control and supervision, 
telephone enterprise had been carried to the highest pitch ; in Great 
Britain there was one telephone to 77 inhabitants: in Germany, 
1 to 71 ; iu France, 1 to 202 ; in Italy. 1 to 625 ; and in Spain, 1 to 
955 inhabitants. There never was a time when the telephone staff 
was as highly and efficiently organised as to-day, and its zeal, 
enterprise and forethought were highly appreciated by the directors, 
It said much for the public spirit of the company that they had 
added 30.000 subscribers during the year. and they meant to con- 
tinue in that spirit until the end. , There was an anxious time 
before the board and the staff. but they would heartily co-operate 
with the Post Office, and he believed that justice would be done in 
the long run. 

Mr. C. B. Clay proposed the toast of “ Our Visitors,“ amongst 
whom were included several of the directors, and many friends from 
the Post Office. It had been proposed that they should continue 
their annual dinners after the transfer to the Post Office, ax long as 
there remained any members of the staff; otherwise, on w future 
occasion, their present guests would be their hosts, and they the 
guests. 

Sir A. K. Rollit. in responding to the toast, remarked that his 
association with Sir Robt. Hunter in the reply looked like welcom- 
ing the coming and speeding the parting guest. He expressed to 
Mr. Anns and the staff the obligations of the board of directors to 
those who had so well served them. They had been pioneers of 
speedy communication, and he was proud of his association with 
the company. A lady had told him that the three degrees of 
comparison in speedy communication were -teleeraph, telephone, 
and tell-a-woman. He hoped the telephone girls would not be 
forgotten under the new system. The company and the staff had 
always pulled together in every possible way. On behalf of the 
directors he returned most hearty and grateful thanks for the 
unstinted hospitality of the stuff. 

Sir Robert Hunter expressed regret for the absence of. the Post- 
mnaster-General and the Secretary of the Post Office, due to the 
exigencies of their Parliamentary duties. Ile recalled many 
memories of bygone days, referring feclinely to Mr. J. Staats 
Forbes and Mr. Gaine. Mr. Albert Annes presentiment of last 
year that that was the last of these dinners had not been fultilled. 
but the time was certainly coming when his hearers would become 
fellow-servants of the Post Othee. and their zeal and enerey would 
be devoted to friendly rivalry with their colleagues for the publie 
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benefit. He expressed his admiration of the telephone, and 
referred to the coming of the automatic telephone exchange fore- 
shadowed by Sir John Gavey on the previous evening. All these 


wonderful developments he regarded as of the utmost benefit to the 


human race. 

Mr. A. E. Ruddock proposed the health of the chairman, Mr. 
Anns, in eulogistic terms, and referred to the pathos of the occasion, , 
when these dinners were approaching their end. Mr. : Anns 
responded briefly. | 

The proceedings were accompanied by a programme of music 
performed by Farban's Orchestra. and songs and recitations by Miss 
Florence Taylor, Miss Nelly Ganthony, and Mr. Walter Churcher. 


Institution and Lecture Notes.— TRE ILLUMINATION 
OF INTERIORS.— The second lecture of this series being delivered at 
the East London College was given on Wednesday evening, June 
lóth. by Prof. J. T. Morris, M. I. E. E. The subject on this occasion 
was Lighting by Gas and Electricity." 

In opening, the lecturer said he had to deal with some matters 
arising out of the first lecture, connected with the use of the day- 
light attachment in the Trotter Universal photometer. He had 
made some direct experiments to determine the reducing factor of 
the 3:1.000 diaphragm used in conjunction with this instrument. 
The experiments were made by taking readings during the failing 
light in the evening. The illumination was mensured alternately 
with the attachment in position and when removed; and the 
reducing factor for the 3:1,000 diaphragm came out approximately 
as 0015. This result was confirmed by a further experiment in 
which the direct beam from a naked arc light was balanced against 
the daylight by the use of a grease-spot photometer. 

Passing tothe subject proper, the lecturer proceeded to review briefly 
the various methods of utilising gas and electricity as illuminants. 
Referring to the first mentioned, he pointed out how vitally 
important was the question of calorific value. In testing a Keith 
high-pressure burner under identical conditions in East London 
and North London, the candle-power in the latter case was over 
50 per cent. more than in the former. Seeing that practically all 
coal-gas is now used for its heating value, it seems only right that 
the charge to the consumer should be fixed by this value. 

On the question of intrinsic brilliancy (.e., candle-power per 
eq. em. of illuminant) some interesting figures were given for 
different sources of light. Comparative figures were: Arc lamps, 
16.000 C.P. per sq. em.; tungsten lamp, 150 ; high-pressure gas, 25 ; 
carbon lamp. 16; flame arc, with 10-in. frosted globe. 3. Anything 
more than. say, 5 is very trying to the eyes if viewed directly, 
hence tungsten lamps and high-pressure gas especially should 
never be so viewed. 

Another important point is fluctuation of source. If this should 
be at all great, it is extremely trying to the eves, although the 
latter are far more sensitive to sudden changes than to absolute 
changes. 
for the fluctuation of light on the underground electric railways in 
London, and also on the tramcars between Aldgate and Stratford. 
The tramcars and the northern half of " The Circle" seem the 
worst offenders in this respect. On the trains the intensity varies 
from about 1 to 2 candle-feet, although the first figure is quite 
sufficient for reading a newspaper. 

The lecturer next discussed ‘the question of shades, with special 
reference to the excellent series of scientifically-designed Holophane 
shades. People frequently assume that the nearer the light the greater 
is the illumination. The distribution of lamps in a room is a very 
important point. An excellent example was given of the redistri- 
bution in intensity brought about by lowering an arc lamp used for 
lighting a room. While this lowering certainly increased the 
brilliancy immediately beneath the lamp, it actually decreased it in 
the parts where it was required the most. 

The concluding lecture of the series was delivered on June 
22nd by Prof. C. A. M. Smith. The lecturer confined his atten- 
tion entirely to the matter of illumination by petrol air-gas. He 
pointed out that the enthusiasts had done a great deal of harm by 
gross misstatements. The following example from a maker's cata- 
lorue was given: “The volume of gas produced by a vallon of 
petrol is 1.385 eb. ft.“ and further, "the results of a number of 
experiments place the temperature of the flame at 2.900° F., with a 
calorific value of 180 H. TH. Uu. per ch. ft. of was.” It was, said the 
lecturer, a direct deduction from the above that a Ib. of petrol had 
a calorific value of 35,600 R. TH. U., whereas the highest value theo- 
retically possible was 22.200 B.TH.U., and the value usually accepted 
as the result of experiments was about (or below) 20,000 B. TH. U. 
Several obviously foolish statements were quoted from the pamph- 
lets of makers. 

Prof. Smith pointed out that all engineers were under a great 
debt of gratitude to the electrical engineers for their instinct for 
testing and obtaining definite data by experiments. The electrical 
engineer was essentially scientific. in his "enthusiasm for exact 
measurements. The petrol air-gns people had very little to record 
‘in the matter of tests. The coal-vas industry was lable to the 
accusation that the calorific value of coal vas was never mentioned 
‘when the price was mentioned. If one purchased a unit of elec- 
tricity or a gallon of petrol. one knew within very narrow limits 
the number of B.TH.U. which were purchased: but in London 
actual tests had been made, and the calorific valueof the coal vas varied 
from 630 B.TILU. to 080 B.TH.U.- a tremendous variation, which 
should not be tolerated. Some definite standard for coal gas should 
b» fixed. í 

The lecturer gave the opinion that under certain circumstances 
there was a future for petrol air-gas, but, What was especially 
needed was a scientific and prolonged investigation into the whole 
subject. Many of the plants which he had tested displayed great 
mechanical ingenuity. He did not intend to discuss the commercial 


place at Dublin and Belfast, from July 16th to July 23rd. 


A large number of very interesting figures were wiven | 


aspects of the matter. but from a scientific point of view, the 
subject had considerable interest. 


THE JUNIOR INSTITUTION OF EN GINEERS.— Arrangements are 
being made for the summer meeting of this Institution to take 
The 
programme opens with a reception at Trinity College. Dublin, by 
the Provost and Professors of Engineering, and an inspection of the 
Engineering School, &c. A visit will be paid in the afternoon to 
the power house of the Dublin United Tramways Co., and in the 


evening the Institution of Civil Engineers of Ireland will entertain 


the members and ladies accompanying them. On Monday morning, 
July 18th, Messrs. Guinness's Brewery is to be visited, and in the 
afternoon, by invitation of the Main Drainage Improvements Com- 
mittee of the Dublin Corporation, there will bea steamer excursion 
into Dublin Bay for inspection of the outfall works, &Kc. The next 
day will be occupied by an excursion by rail and jaunting cars on a 
visit to the Corporations new reservoir under course of 
construction at Roundwood, Mr. John G. O'Sullivan, the 
city engineer, acting as guide. In the evening the party are 
to be guests of the Engineering and Scientific Association of 
Ireland. Wednesday morning will be left free, and in the after- 
noon the party proceed to Belfast, visiting on the following 
morning the Belfast ropeworks at Conneswater. The Lord Mayor 
of Belfast, the Right Hon. Robert J. M'Mordie, M.A.. afterwards 
receives the members at the City Hall and entertains them at 
luncheon. Friday is to be devoted to an inspection of the ship- 
building and engineering works of Messrs. Harland & Wolff. by 
whom the visitors have been invited to luncheon, Lord Pirrie pre- 
siding. At these works will be seen in process of building the two 
White Star Liners Olympic and Titanic, each 850 ft. long, and of a 
gross tonnage of 45,000 tons. The Institutions summer dinner 
takes place in the evening, at which it is hoped that the president, 
Engineer Vice-Admiral Oram, C.B., Engineer-in-Chief of the Fleet, 
will be in the chair. Saturday is left for an excursion to Portrush 
and the Giants Causeway, as the concluding item of the pro- 
gramme. 


INSTITUTION OF MINING ELECTRICAL ENGINEERS (CUMBER- 
LAND BRANCH).—On Saturday last the members of the Cumberland 
Branch opened their summer programme of inspections, when they 
took advantage of the kind invitation of Messrs. Harrison, Ainslie 
and Co., to visit the Lindal Moor Mines, near Ulverston (Lanca- 
shire). Mr. Leck, His Majesty's Inspector of Mines, and Mr. Butler, 
mining engineer to Messrs. Harrison, Ainslie & Co., conducted the 
party to the electric power station. Mr. Batstone, chief electrical 
engineer, assisted by Mr. H. G. Denham and Mr. Hempson, piloted 
the party through the power ‘house, and explained the 
functions of the generators. switchboard and apparatus. The 
plant comprises three turbo-yenerators having an output each of 
795 KW. at 3,350 volts, equal to a total of 3,000 H.P.. practically all 
of which is used for pumping purposes at the numerous ore mines 
in the vicinity. It is the largest pumping plant in this part of the 
country, and since its installation. three' years ago has proved 
suecessful in every way. After inspecting the plant the visitors 
were entertained to a sumptuous lunch by the company. "They 
then proceeded to view some of the underground pumps. and 
thus concluded a most enjoyable visit. The next visit will be 
to the Greenside mines on July 25th. 


BIRMINGHAM ELECTRIC CLUB.--À party of members of the club 
recently visited the Rugby Lamp Factory. Mr. Findlay, the general 
manager, conducted them over the works, which cover a large area. 
The visitors saw all the processes, from the making of the filaments 
to the packing of the finished lamps. 


INSTITUTION OF ELECTRICAL ENGINEERS.—On Tuesday last the 
annual conversazione of the Institution was held, as usual. at the 
Natural History Museum ; the president, Dr. Gisbert Kapp. and 
Mrs. Kapp received the guests, and were supported by the president- 
elect, Mr. S. Z. de Ferranti, and other members of the Council. 
The attendance fell far short of that recorded on pre- 
vions occasions, perhaps because the period of public mourning 
for the late King Edward had not expired. A programme of 
music was performed by the string band of the Royal Engineers, 
and the Alexandra Ladies’ Quartette entertained the visitors in the 
Shell gallery, beneath the hideous model of a giant squid. In view 
of the fact that other societies abandoned their conversaziones on 
account of the national bereavement, some surprise may be felt 
that the Institution of Electrical Engineers took the opposite course. 
The formal opening of the new headquarters on the Embankment, 
which may be expected to take place in the autumn, would have 
provided a fitting occasion for a reception and conversazione to take 
the place of the one usually held in the summer; but, perhaps, 
the Council intends to have both functions? . 


ASSOCIATION OF ELECTRICAL ENGINEERING STUDENTS, L. C. C. 
SCHOOL OF ENGINEERING, POPLAR, E. The third meeting of this 
Association was held on Wednesday evening, 22nd ult, when a 
debate on "Gas rersus. Electricity " took place before a large 
audience. Gas and electricity for power, lighting and heating were 
thoroughly discussed. Mr. H. E. Newton was the proposer of vas, 
and Mr. M. F. Allsop the seconder, while Mr. G. K. Tweedy defended 
electricity, he being seconded by Mr. W. Brading. The following 
gentlemen took part in the discussion, for jas: Messrs. Nesbit, 
W. P. Winter, W. W. S. Ibbetson, (staff members), A. Malit and 
A. J. Reeves (Student members). For electricity : Messrs. II. A. 
Garratt (President), J. Paley. Yorke (staff members) B. J. Herbert, 
C. Colling and E. A. Martin (Student members). We must, of course, 
all be very vrateful that, as our report says, electricity came out 
triumphantly by a show of hands. 
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. Oxford Electrical Laboratory.— The electrical labora- 
. tory, which has cost £23,000, the gift of the Drapers' Company to 
Oxford University, was opened on Tuesday last week. | 


Will,—The late Dr. M. Ekenberg, who died in Brixton 
Prison a few months ago, and whose name is chiefly familiar to our 
readers by reason of his peat fuel process, has, according to the 
Times, left estate valued at £4,629 gross, 


Inquiries, —The agents for Gale's commutator compound 
in this country are asked for. 
The makers of “ Goliath bell wire are asked for. 


^ 4 


OUR PERSONAL COLUMN. 


The Editora invite electrical engineers, whether connected with the 
technical or the commercial side. of the profession and industry, 
also elect rie tramway and railway officials, to keep readers of the 
ELECTBICAL REVIEW posted as to their morements. 


Central Station Offieials.—The Electric Power Com- 
mittee of the Devonport T.C. has again recommended that the 
salary of Mr. J. W. SPARK, electrical engineer, be increased from 
£300 to £350 per annum by two yearly instalments of £25. The 
Council had referred a previous recommendation of a similar nature 
back to the Committee. 

MR. GLYNN SLATER, late engineer and secretary of the Lyming- 
ton E.L. Co., on leaving to become resident engineer and manager 
.of the Burgh of Hamilton Electricity Works, has been presented 
by the shareholders with a silver cigarette case. 

The Llandudno U.D.C. has decided to increase the salary of MR. 
HAROLD MORTON, electrical engineer, by annual increments until a 
maximum of £300 is reached. i 

The Southend T.C. has decided to increase the salary of the 
electrical engineer and general manager of the tramways (MR. R. 
BIBKETT) from £500 to £700 per annum, as from June Ist, with 
annual increments of £30 until a maximum of £1,000 is reached. 

MR. C. W. SALT having recently resigned his position as chief 
assistant electrical engineer in the Bradford Corporation Electricity 
Department to take up the position of chief electrical engineer of 
the Torquay Electricity Undertaking, the Bradford City Council, 
acting on the recommendation of the Electricity Committee, has 
appointed Mr. Harry S. ELLIS, the assistant electrical engineer, to 
be deputy electrical engineer and manager, and Mr. J. H. 
SCHNAUBER, chief draughtsman, to be assistant electrical engineer. 


Tramway Officials,—The Southend-on-Sea "T.C. has 
increased the «alary of Mn. J. DANIELs, tramway traffic superin- 
tendent, from £2 10s. per week to £2 15s., rising by £13 10s. per 
year to 43 5s.; and that of Mr. J. DoBsOoN, rolling stock 
superintendent, from £2 10s. to £2 15s. per week. 


General,—The students who attended the course of 
electrical engineering lectures at the Hanley Municipal Secondary 
School last winter, have presented their lecturer and demonstrator. 
who is none other than our old friend Mr. C. H. YEAMAN, the 
borough electrical engineer, with & silver fountain-pen as a mark of 
their appreciation. 

MR. JOHN DENNIS COALES has been appointed principal of the 
Municipal Technical School at Wolverhampton, at a salary of 
£350 per annum. 

MR. C. E. VORMEISTER, instrument maker and lecturer in electric 
wiring at the Royal Technical Institute, Salford, has resigned, 
having secured an appointment abroad. 

Mr. HAROLD MORSE, electrical engineer at the Penrikyber 
Navigation Colliery, has obtained an appointment with the 
Vancouver Electric Light Co., British Columbia. He was presented 
by his friends with a calabash pipe. 

Reuter reports that on Monday the Académie des Sciences elected 
SIR WILLIAM RAMSAY an associate member. 

Mr. G. H. J. HOOGHWINKEL, of Messrs. Hooghwinkel. Anthony 
Brown & Partners, is leaving for the West Indies and Mexico on 
July 6th on professional business in connection with public works 
and oil enterprises. 

Mr. F. G. POULTON, whom some of our readers will remember as 
being engaged in connection with several electrical undertakings in 
this country until three years agyo—-the Winchester Electric Light 
and Power Co., Ltd., Hereford Corporation electricity works (as 
chief engineer), and the Leamington and Warwick Electric 
Tramways Co., Ltd.—was appointed in April last, from among 20 
applicants, to the post of engineer and manager of the Nelson 
Street Railway Co. Ltd. at Nelson, British Columbia. This 
company will start operations during the present month with a 
250-KW. generator, coupled to a 400-H.P. three-phase 60-cycle 
induction motor (Allis-Chalmers), which will be driven from the 
city power plant at Bonington. B.C., 1] miles west of Nelson. The 
pressure of supply as generated is 12.000 volts, transformation to 
2.200 volts being effected through Allis-Chalmers oil-insulated 
water-cooled transformers. At present there are four of these 
transformers, of 250-KW. each. The Nelson Co. has two cars (to 
seat 44 passengers) equipped with four 40-H.P. G. E. C. motors and 
series-parallel controllers. Y 


Obituary,—Mn. J. Eppy.—The death occurred on June 
21st of Mr. James Eddy. who had for 12 years carried on business 


at 1, Higher Market Street. Penryn (Cornwall) as an. electrical 
engineer. He was 43 years of age. 


CITY NOTES. 
Marconi's Wireless Telegraph Co., Ltd. 


THE annual ordinary general meeting of the shareholders of the 
above company was held on Tuesday at the Hotel Metropole, 
Commendatore G. Marconi, LL. D., D.Sc., presiding. 

The CHAIRMAN, in moving the adoption of the report (ELECTRICAL 
REVIEW, Vol. 66, page 1039), said he was sure it must be a satisfaction 
to all those interested in this company that a profit had been made 
during the past year, and this, notwithstanding the absence of any 
practical assistance to the revenue through their misfortunes at 
their Glace Bay Station which stopped their trans-Atlantic service 
for a considerable period. The profit earned, it was true, was not 
large. but the extension of the company's business waa such that 
the directors felt warranted and had considerable satisfaction in 
recommending the payment of 7 per cent. dividend on the cumulative 
preference shares to June 30th, 1909; and they were hoping that it 
would not be long ere they would be able to make a further pay- 
ment, paying up the cumulative dividend to the end of the year 
1909. 'The work which they had in hand and in prospect. the 
general development of their business, together with the opening of 
the trans-Atlantic service, gave them good reason to expect that not 
only should the preference shareholders be able to look in future to 
the regular payment of their dividend, but that the ordinary share- 
holders might also look to an early reward for their patience. There 
was no doubt that the fire which destroyed their Glace Bay station was 
a great misfortune to them, but it must be said nevertheless that it 
wasnotentirely an unmixed evil. They had gained experience, andthey 
had more knowledge of the subject to-day than they had when the 
erection of this station was first planned. The improvements which 
they had introduced in the reconstruction would, they were confident, 
compensate them in the future for the time lost, and would serve 
the company in good stead in other directions, for it 
would not be news to most of the shareholders that 
it was not their intention to be satisfied with a trans-Atlantic 
service. The future policy of the company was to open a 
large number of telegraph services throughout the world. In the 
past they had had to be satisfied with what might almost be termed 
the profits of a manufacturers’ business, but they had always had 
present in their minds the immense scope of this and their associated 
companies in turning to account the principal value and utility of 
wireless telegraphy applied to long distances. A great deal of 
experimental work and experience had been necessary before one 
could speak very sanyuinely upon this subject. They could, however, 
safely say to-day that that experience had been gained and that most 
useful work had been done, for, in this trans-Atlantic service, the 
most difficult problem had been faced with which they would ever 
have to deal in establishing regular telegraphic communication 
betweeen any two points across similar distances on the globe. 
Being now satisfied that this work had been successfully 
accomplished, they aimed at putting every British possession 
into communication by wireless telegraphy, reducing materially 
the cost of so communicating. Some idea of the import- 

‘ance which the Government attached to wireless telegraphy 
might be gathered from the words of Mr. Asquith last summer, in 
receiving a deputation of the Imperial Press Conference. when he 
stated: In our view, wireless telegraphy ought to be taken into 
account in considering the question of communications, as 
a very important factor, especially in connection with the 
discussion of the question of laying fresh State-owned cables." 
He need not dilate upon the immense advantages accruing to 
peoples and trades by reason of these cheaper means of communi- 
cation, nor was it necessary to explain why they should be able to 
promise much cheaper telegraphic communication than had been 
obtained hitherto by cable, for it must be obvious to all that the 
capital expenditure in the erection of two stations and the cost of 
maintenance of those stations must be, and were, infinitely less 
than those pertaining to a cable system. They had already sub- 
mitted a scheme to the Government, and they had every hope that 
at a not too distant date they would obtain the licences which they 
required, for they were satisfied that it must be as much to the 
advantage of the Empire as it would be to individuals, that tele- 
graphic communication should be cheapened as far as possible. It 
was also their intention to develop long-distance communication 
abroad, and they had important negotiations proceeding with a 
number of foreign Governments. Several of these negotiations were 
praetically completed. It would be premature and inadvisable to 
give more particulars at this juncture, but shareholders might rest 
assured that not many months would pasa ere they would announce 
the opening of several other long-distance telegraph stations which 
would be either entirely or partly controlled by this company. As 
this side of the business developed so might they look for great 
strides to be made by their associated companies, each of which 
would reap considerable benefits from the opening of each addi- 
tional long - distance telegraph station. The directors had 
received the hearty support of the Foreign Office in import- 
ant negotiations they had had with the foreign Governments, 
During the past a vast amount of work had been done. and a world- 
wide organisation had been created. The progress might have 
seemed to some of them to have been slow. It was extremely 
difficult for them to appreciate the great difficulties which 
had been overcome. The development, however. of the future they 
hoped would appear to them as rapid as the work of the past might 
have seemed slow. As stated in the chairman's speech two years 
ayo, he (the chairman) only offered to carry on the work of 
managing direetor of the company until a more suitable person had 
been found to fill that position. He had always, however. been the 
first to recognise that notwithstanding his efforts, it would be 
impossible for him to give his best attention to the technical sr 
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gcientific supervision of the company's affairs so long as he was also 
responsible for its business management. He, therefore. 
endeavoured to find a person that could take hold of the business 
management of the company—no easy task—and last winter he was 
fortunate enough in finding a gentleman possessing the necessary 
ability and experience to enable him to successfully fill the position 
of managing director. Mr. Godfrey Isaacs joined the board and 
was elected joint managing director last January. He might say 
without hesitation that both himself and his colleagues on the 
board had been agreeably surprised at the thorough grasp 
he had obtained of the business in so short a time. Speaking 
for himself personally, as well as for the board, he could 
say that they all felt that Mr. Isaacs was just the man they 
wanted, and was a person in whose ability and integrity every 
member of the company could place the fullest confidence. 
Although he had so far himself retained the position of joint 
‘managing director, he must say that from shortly after the time 
Mr. Isaacs became associated with them he had been able to attend 
in a much greater measure to the technical side of the work, and 
that it was his intention to shortly resign from the position of 
joint managing director, in order that he might be able to give his 
best attention to the work for which he felt most adapted, and in 
which capacity he believed he could be of most value to the com- 
. pany. He had been able to pay a long visit to the Canadian station 
last winter, and practically supervise its reconstruction, and it was 
. his intention to shortly proceed to the Argentine, in order to com- 
menoe the construction and erection of the long-distance station in 
that country, which was intended to communicate with Europe 
through the Italian station at Coltano, now almost complete. He 
-had no doubt that the meeting would confirm the election 
of Mr. Godfrey Isaacs as a director; and as he had been so inti- 
mately connected with their affairs during his (Mr. Marconi’s) 
absence in Canada, he would be glad to answer any questions 
regarding the report and balance-sheet. In conclusion, and thank- 
ing them for their presence and attention, he would like to state 
that the directors wished to again put on record their appreciation 
of the work carried out by the company’s staff both here and 
abroad, and he should also like to acknowledge the assistance he 
had received from his co-directors. 

Mr. GODFREY C. IsAAcs, in seconding the resolution, said that as 
the chairman had told them, he joined the board early in the year, 
and from the moment he became acquainted with the business, he 
was at once deeply impressed with two things—first, the immense 
and excellent organisation which the company possessed. The 
were practically ready to proceed almost at a moment's notice to 
any part of the world, and erect wireless telegraph stations in the 
space of a very short time. He could not give them a better 
instance of that than by the narration of an actual fact. His Majesty's 
Government placed an order with the company on February 12th 
last, to enable them to communicate across the Gulf of Aden, and 
within six days the engineers were on their way. The neeessary 
material and drawings followed almost immediately, and by May 
12th communication was established by wireless telegraphy, and 
the work was completed. He did not think there could be a better 
illustration of the excellent organisation which the company 
possessed than that. The second impression he gained was of the 
immense scope of the possibilities of the company’s future. He 
found the foundation work had been already done, and it was left 
to him mainly to devote his time and energies to what he held to be 
the most important side of the company's work, and the source from 
which the principal revenue would be derived, viz, the 
opening up of telegraph stations. They were aware that the first 
step in that direction, and the most difficult of all, viz., the trans- 
Atlantic service, had already been taken. They had completed 
arrangements by which they were taking over stations at Las 
Palmas and Teneriffe in the Canary Islands—a very important posi- 
tion for their company. They were also taking over the Cadiz 
station in the south of Spain. Those stations were substantially 
and well erected, but they were sadly failing in that for which 
they were mainly intended, viz, wireless telegraphy. They hoped 
to convert those stations in a very short time to their system, and 
he believed that within three months they would all be productive. 
They followed that by the erection of stations at Barcelona, Cape 
Gato, the Balearic Islands, Vigo and Madrid. All those stations 
would intercommunicate and be connected with the Government 
Post Office lines. They had other very important negotiations on 


the eve of completion with other foreign Governmente, but until 


those were actually un fait accompli, it would be unwise to give 
publicity to them. From what he had said they would have 
obtained a general idea of their immediate programme. He hoped, 
ere long, to send a map of the world to the shareholders, across 
which they would see quite a large number of lines, each of which 
would indicate the telegraph stations which the company had 
erected, was erecting, or was about to erect. The shareholders 
would not forget that there were a large number of associated com- 
panies which were not idle, and the growth of wireless telegraphy 
was everywhere. Their interests in the associated companies were 
very large, and they might look to a substantial revenue in the 
future from their dividends. He deemed it an honour to be per- 
manently associated with the direction of the company, and he 
looked to its future with no small decree of confidence. 

MR. FISHER said that nobody could have listened to the speeches 
of the chairman and Mr. Isaaes without being impressed by the 
progress the company was making, both scientific and humanitarian, 
as well as commercially. There was a slight feeling of disappoint- 
ment that no dividend was being paid on the ordinary shares, as 
was generally anticipated by the bulk of the shareholders would be 
the case, but if they had not reached the promised land, he thought 
they might truthfully say that they were at last in sight of it after 
a very long and very trying sojourn in the waste places. The path 


before them looked smoother than it had looked at any previous 
period in the company’s history. By the agreement concluded last 
autumn, they got rid of the continual friction, which had been a 
source of something more than irritation to the company in their 
relations with the Government, and they also got rid of the trouble- 
some and seemingly never ending litigation with Lloyds. He 
understood that the company receivéd £15,000 from the Govern- 
ment for the transfer of their coast stations to the Post Office, and 
he supposed that item was included in the credit side of the 
profit and loss account. With regard to the station at 
Glace Bay, he believed that originally it was constructed of 
wood. He trusted that the new building would be either of steel or 
reinforced concrete. It was satisfactory to notice the increase in 
the number of ships fitted with their installations, for whereas last 
year the number was 186, this year it was 309, and there were, he 
understood, 19 more vessels being fitted. 

The CHAIRMAN, in reply, said that the greater portion of the 
£15.000 paid by the Post Office for the purchase of the ship-shore 
stations went to the International Co., which was one of the sub- 
sidiary companies to which the stations belonged. The transfer of 
these stations to the Post Office was very good business for the 
company. He thought it was very desirable that those stations 
should be worked by the Government; they were worked very 
well, and the company's revenue had not suffered. With regard to 
the station at Glace Bay, the new building was being constructed 
of reinforced concrete. 

The report was then adopted. 


Ld 


Cuban Telephone Co., Ltd.—The following statement 
is being issued by the London Advisory Board of the Havana Tele- 
phone Co. :—The July interest on the bonds of the Cuban Telephone 
‘Co. will be paid by Messrs. Chaplin, Milne, Grenfell & Co. on July 
lst against deposit of the provisional scrip. The difficulties which 
have delayed the completion of the recent bond issue of the Cuban 
Telephone Co. have been adjusted, and the issue is now being 
proceeded with. Each bondholder who subscribed cash is given the 
right either to retain the bonds for which -he subscribed or receive 
his money back. The validity of the concession held by the Cuban 
Telephone Co. has been sustained by the Supreme Court of Cuba, 
and all questions which have been raised with reference to the 
statements contained in the prospectus have now been satisfactorily 
disposed of. Documents have been issued by Messrs. Chaplin, 
Milne, Grenfell & Co. defining the situation, and showing that 
everything is now in order. 


Greenwood & Batley, Ltd.—The report for the year 
ended March 31st, as abstracted in the 7imes, states that after pro- 
viding for debenture interest and expenses of management, making 
due provision for doubtful debts, and writing off £2,959 in respect 
of the final adjustment of various accounts brought forward from 
previous years, the accounts show a profit of £10,173, making, with 
£2,066 brought forward, £12,239. The directors have written off 
£3,000 for depreciation, and they recommend a dividend for the 
year ended March 31st at the rate of 7 per cent. per annum on the 
paid-up cumulative preference share capital, leaving £2,211 to be 
carried forward. ` 

Eastern Telegraph Co., Ltd.—A dividend at the rate 
of 3} per cent. per annum (less income-tax) on the preference stock 


for the quarter ending June 30th, 1910, and a first quarterly 
interim dividend of 14 per cent. on the ordinary stock (free of 


. income-tax), are to be paid in respect of profits for the year ending 


December 31st, 1910. 


Barcelona Electricity Co.—A dispatch from Barcelona 
to the Financial News states that the receipts of the Compañia 
Barcelonesa Electricidad amounted, for the month of April last, to 
493,441 pesetas, against 463,136 pesetas, and for the first four 
months of 1910 to 2,098,098 pesetas, as against 1,969,175 pesetas for 
the same period last year. 


Electric and General Investment Co., 
According to the Financier, the directors have declared a dividend 
on the ordinary shares of 1s. 27d. per share, or 6 per cent. for the 
year to May 31st. The trustee for the ordinary shares reserve fund 
proposes to distribute, out of the dividends received, 6d. per share, 
and the trustee for the founders' shares reserve fund proposes to 
distribute, out of the dividends received, £7 per share. 


Continental, — GERMANY. — The Continentale Gesell- 
schaft fur Electrische Unternehmungen, of Nuremburg, reporta a 
net profit of £80,236 for the last financial year, as compared with 
only £70,949 in the preceding 12 montha. 


Clontarf and Hill of Howth Tramroad Co., Ltd.— 
The directors have declared an interim dividend of 3s. per share. 


Mexican Light and Power Co.— The directors have 
declared a dividend of 1 per cent. on the ordinary shares for the 
quarter ending June 30th, 1910. 


Stock Exchange Notices,—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 

British Westinghouse Electric and Manufacturing Co.—Further issue of 
100,000 10 per cent. preference shares of £8 each; and £225,000 4 per cent. 


mortgage debenture stock. 
Ceylon (Para) Rubber Co.—500,000 shares of 28. each, fully paid, Nos. 1 to 
000 


Northern Light, Power and Coal Co.— $600,800 additional 5 per cent. first 
mortgage debenture 20-vear gold bonds, Nos. 2,285 to 2,855 of 81,000, 1,118 
to 1,150 of $500, and 568 to 700 of $100 each; and $3,000,000 common stock in 
shares of $100 each. 


Held Over.—The reports of several companies are 
unavoidably held over until next week, 
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Rio de Janeiro Tramway, Light and Power Co., 
Ltd. 


IN their report, dated "Toronto, May 35th, for the year ended Dec- 
ember 31st, 1909, which was to be presented at the annual meeting 
held on Friday last in Canada, the directors state that in the past year 
the work of construction has been largely confined to the extension 
in the Federal district of the light and power distribution systems 
to meet the growing demands, and with a view to developing the 
system for future requirements, and also to the reconstruction of 
the tramways for electric operation. 

Liht uud. Power Serrice.—Additional duct lines, i 
225.950 lineal ft., and 5 large transformer vaults, have been installed, 
giving a total of 1.598.945 lineal ft. of ducta, 79 transformer vaults 
and 309 manholes completed up to December 31st, 1909. A large 
amount of underground and overhead high-tension feeders have 
been installed, including an independent. line of cable for the pur- 
pose of supplying power to the Federal Government for the lighting 
and operation of the docks, for which at the present time there 
have been installed transformers of 810-Kw. capacity. 

Tra mwa ys.--1n the reconstruction of the mule lines there have 
been laid during the year 73°34 miles. including 3°68 miles of the 
Villa Isabel system, which have been reconstructed with girder rails 
necessury on account of the asphalting and permanent paving in- 
stalled by the city. At the end of the vear there only remained to 
be completed the Saude lines of the Carris Urbanos system, a small 
amount of work on the Cascadura line and the extensions to the 
suburbs of Penha and Iraja. During the year 132 passenger cars 
were put into service. Of these 41 were built complete in the shops 
of the company, the remainder being imported unassembled and 
then erected, mounted and painted in the company's shops. Ex- 
perience in the construction of cars in Rio de Janeiro now shows 
that the company can build its cars at a less cost than they can be 
imported. and, in consequence, all future rolling stock will be con- 
structed in the company's shops. 81 passenger trailer cars have 
‘been reconstructed from the mule cars of the Sao Christovao lines, 
in which 10 second-class cars and two baggage cars are included. 
There have also been added to the freight equipment five locomo- 
tives constructed in the company s shops, six street sprinkler cars and 
two mail cars. The Corcovado rack railway has been electrically 
equipped with three-phase alternating-current locomotives, this work 
having been done by the Maschinenfabrik Oerlikon, of Oerlikon. 
This line has now been put into electrical operation. 

Telephone Service.—With a view to improving the telephone ser- 
vice and to meet future development on account of the increase in 
business, 52.292 ft. of overhead and underground cables have been 
installed. A new sub-station has been commenced on Rua General 
Canabaar to serve the Sao Christovao and Villa Isabel districts. The 
switchboard in the main telephone office is also being extended. 
When these additions are completed the company will possess three 
stations with a total capacity of 8,700 lines as follows: Central 
Exchange, 6,300 ; Villa Isabel Exchange, 1,600; South Exchange, 
800. 

Gas Nr ritt. — The negotiations which have been under way 
during several years past for the revision of the concession for the 
supply of gas and electric light in the Federal district and the City 
of Rio de Janeiro, and which were delayed owing to various 
unforeseen circumstances, have now been concluded and a contract 
on terms very satisfactory to the company has been completed, and 
was promulgated by decree published on November 24th, 1909. As 
boon as this concession was signed, orders were piven for the ship- 
ment of the material for the new plant, and the work on the 
foundations was commenced. It is expected that the plant will be 
ready for operation by the end of the year 1910. : 

The past year, being oneof construction, has naturally caused 
conaideráble disturbance of the tramway traffic, but as fast as the 
lines: were electrified and other conditions would permit, electric 
traction was substituted for animal traction. The electric service 
is proving very satisfactory to the public, and when all the lines 
are electrically operated in a regular maner, the suburban service 
should show a large increase in earnings as the facilities for 
reaching the suburbs will enable these sections to be built up as 
residential districts. 

The business of the light and power department has grown in a 
very satisfactory manner during the year, with the result that on 
December 31st, 1909, the company had contracts for the supply 
of 25,719 H.P. as avainst 15,619 H. P. on December 31st, 1908. The 
lighting business has also increased at a rapid rate, there being con- 
nected on December 31st, 1909: 90,204 Incandescent lamps, as 
against 40,179 in 1908; 2.177 are lamps as against 1,822 in 1908; 
1.094 electric fans as against 691 in 1908. 

The business of the telephone department has been increased 
during the year by 572 subscribers, there being now connected to the 
company's lines 3,991 subscribers as against 3.419 in 1908. With 
the extension of the lines to the outlying districts, a constant 
growth may be expected in this department. 

As stated in the annual report for 1908, the Rio Co. purchased 
and now holds about, 75 per cent. of the shares of the Jardim 
Botanico Co. During the past year, however, this company has 
been operated as an independent concern ; consequently, the results 
of its operation are not included in the accounts of this company. 
As arrangements have now been concluded for operating the Jardim 
Botanico Co. us an integral part of the tramway system, its gross 
and net revenues in future will be included in the accounts of this 
company. The gross and net earnings of the Jardim Botanico Co, 
for the past year were :— 


Milrcis. 
66213603940 
31116505250 


Dollars. 
82.039.172˙27 
955,108'1Z 


Gross... eee 
Net... aes 


During the year the Rio Co. issued nt par 86.250, 000,00 par value 
of its stock, thus makiny the total capital outstanding $31,220,000700, 
There were also sold during the year a further portion of the 
50-year mortgage bonds—viz., 12.530,000 fr. of the French issue and 
& $51,300 of the sterling issue, making the total amount outstanding 
of this bond issue 43. 151.300. The net revenue from operation. 
after deduction of operating expenses, maintenance, taxes and other 
expenses in Rio de Janeiro, was $3,438.494/ 758. from which must be 
deducted the fixed and other charges of the subsidiary companies 
aud the fixed charges and interest of this company, together 
amounting to 82.288. 88729. leaving a net surplus of I. 149.607 49. 
From this surplus a Hira: dividend of 1 per cent. upon the paid-up 
capital, amounting to 311.90534. was paid on Noveinber Ist. 1909, 
leaving a balance of $837,698'05, which, being added to the surplus 
in 1908 of $870,236'66, leaves an undistributed net profit of 
81.707.935˙61. 

In view of the fact that the companx's revenues are received 
entirely in Brazilian currency, the board has deemed it advisable to 
show the Rio de Janeiro revenue accounts of this company in 
Brazilian money, converting the total net income into Canadian 
currency for the purpose of the heal office general profit and loss 
&ccount. 

The board again take arenes in expressing their appreciation of 
the faithful services rendered by Mr. Alexander Mackenzie, vice- 
president and venera] counsel. and Mr. F. A. Huntress, general 
manager, and all other otlicers of the company resident in Rio 
de Janeiro. 

Appended to the report are the operating accounts of the various 
departments of the company in Rio de Janeiro for the year. 


x 


Diesel Engine Co., Ltd. 


In moving the adoption of the report at the annual meeting held 
in London recently, MR. C. C. ELLIS, the chairman, remarked that 
the years working results were unfavourable as compared with 
those of the previous year, but all companies in the engineering 
trade had had a bad vear. The setback to the company was due to 
the general depression, and they saw a considerable chance of doing 
good business in the future. They were now getting more orders 
and inquiries than they did at this time last vear. The company 
was negotiating for the lease of a showroom in Queen Victoria 
Street, B.C., where it would show some of its latest type engines. 

Mu. BORNER. the company's. engineer, who had recently been 
round the world, addressed the meeting. and said he had found 
their planta working satisfactorily in Central America and the Far 
East, while plants supplied to Japan and China were sometimes 
entirely handled by natives. According to the report in the 
Financial News, Mr. Borner said that from a number of installations 
he obtained information showing that the cost of producing power 
had been considerably reduced, in one case--a plant consisting of 
three 200-KW. sets supplied. by the company in Hong Kong by as 
much ag 60 per cent. Where local labour was employed he did not 
find a single instance of any serious trouble being encountered. 
The companys claim that the Diesel engine was unique in its 
adaptability for the most varying purposes was fully borne out. as 
he found them in central stations for electric liehtin;, in electric 
tramway stations, in cotton and silk mills, tea factories, large 
irrigation and pumping plants. machine shops. &., and it was not 
too much to say that the reliability of the engine was a fact which 
appeared to be fully appreciated in the East. They had been 
hampered by the difficulty encountered in obtaining suitable oil for 
fuel. He believed. however. the difficulty had now been removed, 
and that they could look contidently to the future. 


Aron Electricity Meter, Ltd. | 


THE annual meeting of this company was held on Friday of last 
week, at Winchester House, Old Broad Street, E.C., Mr. H. Hirst, 
M.LE.E., presiding. 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL REVIEW, Vol. 66, page 1041), said that the similarity 
of the figures in the balance-sheet of 1909 and 1910 showed that their 
business had attained a pleasant stability. Their profits had risen 
in this year's accounts to. the satisfactory total of 435.630. £1.330 
more than last year, Which was, up to that time, their record year. 
The other items on the profit and loss account were within a per 
cent. or two the same as last year. They had written off £400 
more depreciation, not because the plant was in any worse condi- 
tion, but in an industrial business which was constantly in process 
of evolution. one liked to use some of the profit of good veurs for 
writing down capital items. Maintenance of patents was a few 
hundred pounds less, and so, naturally, was debenture interest, for 
their debts decreased every year by the repayment of about £ 5,000, 
As regarded the balance-sheet, only two figures called for comment. 
They had added to their leasehold land. buildings, machinery and 
tools the sum of 9.279. That figure was largely composed of 
additional land and buildings rendered necessary by the increase of 
their business. They had less cash to the extent of £15,000, if he 
included in this item loans at short notice. This was accounted for 
by the greater trading outstandinirs; which were £56,000 this year, 
as against €#0.000 last year. and also to some extent by the exten- 
sions of the taximeter business. The taximeter business particularly 
was at present absorbing money. These instruments, as he had 
previously stated, were not sold outright, but hired out, mostly for 
periods of five years. They had received very satisfactory contracts 
in London, Brussels and Vienna for hiring taximeters, and while 
they had to manufacture and install every instrument, the cost of 


Vol. 67. No. 1,701, JULY 1, 1910.] 


THE ELECTRICAL REVIEW. 


27 


both manufacture and installation had to be defrayed at present 
from their liquid assets; payment, however, was received 
only in monthly or quarterly instalments, and it followed 
that the outgoings, so far as capital expenditure was 
concerned, were still greater than the incomings, and this 
state of affairs was likely to continue for some time if they were 
successful in obtaining more orders. The profits they had shown 
in this year's accounts had been made entirely by their old-established 
meter and clock business: for the safety of the company the 
directors had so far used all the income received from taximeters 
against manufacturing and installation expenses. It was a matter 
of great satisfaction to the board, particularly to Prof. Aron, as 
managing director, and to himself as chairman, that they were able 
this year to recommend the distribution of a dividend which would 
clear off the last of the arrears due to the preference shareholders. 
The conservative policy which necessitated in years gone by the 
accumulation of these arrears had been vindicated, not only by 
their ability to pay them back now, but also by having established 
a business which showed a greater turnover and profit than at any 
time during its existence. They were firmly planted in nearly 
every European country, and they had found a particularly’ useful 
outlet for their manufactures in the constantly growing and 
prosperous power companies on the Continent. The average yield 
per meter was less than in former years, but they had made up for this 
by selling a very much larger number of meters, and manufacturing 
more cheaply. He could only add that he sincerely hoped, and there 
was greut reason for that hope. that the ordinary shareholders 
would in the near future be rewarded for their great patience. 
Before putting the motion for the adóption of the report and 
accounts to the vote, he wished to express his pleasure that Prof. 
Aron was able to be present at that year's meeting, and he was 
anxious to take this opportunity of thanking him for the hard and 
great work which he had given unstintingly to the company; he had 
been the mainspring of their success. He had been loyally backed 
up by the excellent staff whom he had placed in charge of the 
various undertakings in the different countries, and their efficiency 
and loyal and strenuous work were greatly due to his master mind 
which had controlled them. ö 

SIR JAMES PENDER seconded the motion, and the report was 
adopted. a ey 


Perth Electric Tramways, Ltd. (Western Australia.) 


THE directors report that the gross receipts for the year amounted to 
£74,649, as compared with £73,339 for the previous year, while the 
profit amounted to £30,161, against £28,721. The traffic receipts for 
the past year show an increase over the years 1907 and 1908,and, with 
the exception of the year 1906. are the highest since the inception of 
the company. The forecast in last year's report has already been 
partly realixed, and the returns from the berinning of this year are 
go satisfactory as to prove the existence of better general conditions 
in Perth. 

The recent expansion of Perth is due to the extension of agriculture, and 
particularly to the increase in wheat production. A few years ago Perth was, 
to a large extent, dependent on the mining industry; but whilst this has 
remained almost stationary, the wheat-growing industry has largely increased, 
and will no doubt continue to do so. In October, Mr. Wren, one of the 
directors, left London for Perth in order to confer with the authorities 
regarding the exteusions asked for in various directions, and which were pro- 
posed to be dealt with by means of the Perth Traction and Development Co., 
referred to in last year’s report. Mr. Wren found that the prevailing opinion 
in the City of Perth was that the tramways should be acquired either by the 
municipalities or by the State. The directors have put forward certain sug- 
gestions which the various nuthorities nre considering, and have intimated 
their willingness to listen to any reasonable proposals from the City Council 
or the Governinent. The directors look forward with confidence to a steady 
increase in trathe receipts, and feel that the shareholders are at length within 
measurable distance of receiving a fair return upon their capital. The 
directors recognise that the company has a duty to perform to the public by 
giving ample facilities for travel; this duty they are quite prepared to fulfil in 
the future (as they have done in the past) provided that the conditions justify 
the expectation of a fuir return of interest aud the redemption of the capital 
involved. 

The amount of first debenture stock redeemed in respect of the 
year under review is £4.492 at a cost of 4.649. After payment of 
interest and sinking fund on the first and second debenture issues 
and trustees’ fees, the balance at credit of profit and loss account is 
£12,456, which is carried to profit allocation account. To this has 
to be added €1,100 brought forward, making £13,556, from which 
has to be deducted £6,000 dividend paid on preference capital. 
Although the balance of 47.556 is sufficient for a distribution of 
6 per cent. to the ordinary shareholders, the directors regret that 
they are unable to recommend so large a dividend in view of the 
repayment of the loan of £4,000, which Joan became necessary in 
order to provide further rolling stock and carry out construction 
work on extensions, and has now been repaid out of revenue. This 
expenditure of revenue on capital account increases the reserve of 
undivided profits to upwards of £26,000, The directors, therefore, 
recommend that the balance of 7.556 on profit allocation acconnt 
be apportioned as follows: To reserve account—expenditure on 
North Perth extension and additional rolling stock, 44.000: divi- 
dend on ordinary share capital at the rate of 22 per cent., £2,500 ; 
balance carried forward, €1.056, The directors record their appre- 
ciation of the services of Mr. Somerset, Mr. E. Graham Price, and 
the staff in Western Australia during the past year. 


Mn. H. J. SOMERSET, the manager and engineer, in his annual 
report, dated January 21st, says that no new construction work has 
been carried out. The alteration of routes in North Perth was 
approved by Parliament on December 21st last. Work has now 
been commenced on these lines, and they will be in operation about 
the middle of March next, During the year 1909 the trams 


— 


travelled 1,195,076 car-miles, as against 1, 208.353 in 1908; and 
carried 7,649,007 passengers, as against 7,642,887 in 1908. The 
total receipts were £74,568, as against £73,121 in 1908, an inctease 
of £1,446. The total Perth expenses in 1909 were £40,936, as 
against £41,455 in 1908, a decrease of 4519. The excess of 
receipts over expenditure in 1909 was, therefore, £1,966 Freater 
than in 1908. The earnings per car-mile were 14'97d. in 1909, as 
against 14°52d. in 1908; while the expenses were 8˙22d., as against 
8'09d. in 1908. The expenses per cent. of earnings in 1909 were 
54°89, as against 55°7 in 1908. 

Everything points to a turn having been made in the affairs of 
Western Australia generally. While no large increase of the com- 
pany's earnings can be promised, a gradual and continuous improve- 
ment from now onward may be anticipated. The rolling stock and 
plant have' been fully maintained. The mileage constructed is 
29 miles 12 chains. ` i | 


Globe Telegraph and Trust Co., Ltd. 


THE Marquis of Tweeddale, K. T., presided on Tuesday last week 
over the meeting of this company held at Electra House, Finsbury 
Pavement, E.C. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 1003) the CHAIRMAN said he thought that it would be con- 
sidered satisfactory—it was, indeed, the best report that had been 
submitted since the operations of the company commenced in 1873. 
The receipts for the year ended May 31st last, after deducting 
expenses, amounted to £209,117, as compared with £207,347, or an 
increase of £1,770. They had already paid the three quarterly 
interim dividends on the ordinary shares and the preference shares, 
which had absorbed £131,085. The directors now recommended a 
final dividend on the ordinary shares at the rate of 5§ per cent., as 
compared with 5} per cent. last year for the 12 months, and 3s. per 
‘share on the preference, which was at the rate of 6s. per share for 
the year. That left £27,681 to be carried forward. In other words, 
they paid 3d. per share more on the ordinary shares and carried 
forward £400 more than last year. This satisfactory state of 
affairs was brought about by the Telegraph Construction and Main- 
tenance Co. reverting to the payment of a 173 per cent. dividend, as 
against 15 per cent. in the previous 12 months, and also to a saving 
in administration expenses. Turning to the accounts, they would 
see that the directors had sold £43,050 preference stock of the 
Anglo-American Telegraph Co. Of that, the greater part had been 
re-invested in the Mackay Co., and a small sum had been invested 
in Western Union stock. The full effect of that re-investment had 
not yet been felt, as the companies concerned had not yet paid their 
dividends. He was glad to say that the value of their securities 
showed an increase over their original cost. 

Sik JAMES PENDER seconded the motion, and the report was 
adopted. 


National Electric Supply Co., Ltd.—The directors 
(according to a daily paper) have declared an interim dividend of 
3s. per share, less income-tax, on the ordinary shares for the 
half-year. 


STOCKS AND SHARES. 


Tuesday Evening. 


THE end of the first half of the year brings the usual stocktaking 
in its train, and in accordance with our regular custom, we offer 
the following comparative tables for the consideration of readers. 
Speaking generally, the outstanding feature of the past six months 
has been the booin in rubber, à movement for which the demands 
of the electrical industries was in no small way responsible. This 
boom has overshadowed other markets, and intermittent spurts in 
Home Rails have been followed with monotonous regularity by 
subsequent reactions. The present month witnessed spectacular 
rises in the stocks of the Anglo-American Telegraph Company- - 
also with reactions, and the growing ease of the money market 
should have encouraged a great deal more Stock Exchange business 
than has been the case. 

Electricity supply companies are now able to see how far the 
metal-filament lamp is likely to affect their trade. and the first 
phase of the revolution may be said to be almost over. Share 
values, nevertheless, have moved in singularly contradictory 
fashion, as the table annexed shows. In this, as throughout this 
comparison, the first column of quotations is that which we 


published at the end of 1909, so there is no necessity to make 


allowances for dividend deductions. 


Ordinary shares. Dec. 28, 1909. June B, 1910. Riso or fall, 


Brompton and Kensington is T "i 73 A 
Charing Cross aud Strand x ci 42 3 rm 
Chelsea và Vis "m x ae 33 3 + au 
City of London. ie is 101 11i +1 
County of London .. Sn 7 ue tM 7i T xe 
Edmundson's Pref... 9 5 4 ae i 1 + å 
Kensington and Knightsbridge a " = 
London Electric .. vs T xs 114 113 = 
Metropolitan s - - ve i 83. a" 
Notting Hill ee are te ee os 12 12 "e 
Bt. James’ and Pall Mall 3a EE 1] Fn = 
Siiithtield . "T oe T s ly a 
South London Se 2» am ix 274 215 == 
Urban Pref. oe ee ee ee ee 2] + 1 
Westminster ee ee «s oe 88 ~ | 
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The market for electrical railway stocks exhibits a small majority 


of rias. 
E Stock. Dec. 28, 1909. June 28, 1910. Rise or fall. 
Central London Oord. 64 . 6 + 2 
is Pref. .. i i 86 87 +1 
5 Def - 46 50 + 4 
City & South London ‘ . 2 2d — 1 
Great Northern & City .. à + à 
Metropolitan ne Vi gs 40 41 +1 
Metropolitan District .. bs $3 184 22 + 3% 
T 70 6 per cent. Deb. 144 143 —1 
Baker Street & Waterloo Deb. v: 98 97 — 1 
Charing Cross and Euston Deb. 96 96 z= 
Gt. Northern, Picc. & B. Deb. 96 96 — 


As regards these railway companies, the half-year has been very 
‘notable in seeing the passage of a scheme amalgamating the three 

newest "Tubes" The retirement of Sir George Gibb from the . 
chairmanship of the Metropolitan District came at a time when 
the traffics of the line were beginning to justify the admirable 
policy adopted by Sir George. 

The sensational rise in Anglo-American Telegraph stocks, on 
negotiations for a working agreement between their company and 
the American Telephone and Telegraph Company, led to a 
sympathetic advance in Direct United States shares. Rumours 
which have recently been spread as to the negotiations having 
fallen through, brought down prices with a run, but what part of 
the rise has been maintained these quotations indicate: 


Stock or share. Dec. W, 1900. June 28, 1910. Rise or fall. 


Amazon n or se E 3g 95 — 
Anglo-American Deferred us 22 20 + 2 
Cuba .. xx E E T ‘ie & 8 = 
Direct Spanish... sx aa xs 34 en 
Direct U.S.A. vs ex 8 si 1: 15 + 1} 
Eastern 2 - sa 135; 1343 — 1 
Eastern Extension 12 13 +1 
Great Northern  .. E: 30 31 +1 
Globe Telegraph and Trust 10) . 103 + 1 
Indo-European  .. ie 52 5 + 2 
Mackay Common .. 94 90 — 4 
do. Pret. an ie io 79 79 — 
Marconi as " .. m oe 11 as + 44 
Western m 8 a 13} 14 + 1 
West India and Panama 14 14 = 
do. First Pref. es "S 9 — è 
do. Second Pref. .. vá 84 = 


American Telephone and Telegraph stock. so far from moving 
with the Anglo issues, has declined several points. Beyond this, 
the Telephone department ends the six months very much as it 
began them. For example :— i 


Stock or share. Dec. W, 1909. June 28, 1910. Rise or fall. 


\ 

American Telephone and Telegraph.. 145 139 — 6 
JJV. 7 8. + è 
Monte Video m 14 i * $ 
National Preferred 107} 1004 or 

M Deferred.. 124 125 + 1 
Oriental ie ss is xi si 178 lfk * à 
United River Plate e P ME 7 7 + 5 


In the traction group. the virtual absorption of the Mexican 
Light and Power Company by the Mexico Tramways—although 
both are still run as separate undertakings—has already resulted in 
higher prices being quoted for the shares of each. The rise in 
London United Tramways Debenture, and the small improvements 
in the British Electric Traction shares, are worth noticing, in 
view of the unhappy results achieved by these concerns within the 
six months covered by the lately issued accounts. This catalogue 
gives some of the chief changes in the traction market since the 
end of last year :— 


Btock or share. Dec. 28, 1909. June 28,1910. Rise or fall. 


British Columbia Electric Rly. Def... 143 1441 + 1à 
*. we i Pref. .. 123 125 + 2 
British Electric Traction 955 1 + A 
ys is 5 Pref. 213 26 +1 

Canadian General.. es - 114 110 — 4 
Calcutta Trams 4 4 — 
Cape Trams.. 85 + 5 
London United Pref. 2 2 — 

n 8 Deb. ., 61 69 + 7 
Mexico Trams ss 1 1283 +4 
Mexican Light and Power 69 80 +11 
Rio Trams .. s E 9a 96 + 4 
Sao Paulo ss oe ET 154 15 — 
Shawinigan Water - és 104 102 — if 


ith rubber shares dominating the industrial market, there has 
not been much chance for others to attract public notice. But the 
rise in Babcock and in Castner-Kellner show that good prospects, 
and an increased dividend, are not wholly ignored by the investor :— 


Stock or share. Dec. 28, 1909. June 28, 1910. Rise or fall 

Babcock & Wilcox s ie id 48 b + 
British Insulated às es $3 m" * 
British Westinghouse Preference é — 

Do. do. 4 per cent. Deb. 6 +1 
Brush 43 per cent. Debentures i 4 41 — 
Callender's Ordinary ..  ..  .. 10 92 = 
Castner-Kellner .. 5 5 21 2 + 
Dick, Kerr .. NE wt - z% 1 1 + A 
Edison & Swan A " fully «s ET 1 1 — 
General Electric Preference .. 8 — 
Henley's Ordinary. . 12; 124 — Í 
India-Rubber $a 16 153 — 1 
Telegraph Construction .. 351 34 — 1 
Willans & Robinson bi ia =S 

Do. Preference 2 1 — 


The immediate outlook. of course. is not particularly encouraging, 
It never is at this time of year. Money, however, will become still 
cheaper after the end of June, and although the advent of the 
holiday season may impose a check upon Stock Exchange activity 
for the time being. no excess of optimism is needed for the expecta. 
tion of markets going better in the autumn, ee 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- | Receipts for | No. 
Locality, night the ' of 
ended. fortnight. | wks.! 
| £ £’ 
Aberdeen June 2 | 2,913 1 72| 8 
Avr oe , 25 681 E 24 | 6 
Bath ate * 25 1,788 + 256 25 
Belfast " 21 | 8,222 + 620 12 
Birkenhead.. 2 „ 96, 2,2220, 225 12 
Birmingham Corp. „ 18 | 13,317 +1,100 11 
Blackburn .. .. „„ 22 2,337 — 147 127 
Blackpool Corp.. 4 23 2.05 93 
Blackpool -Fleetw'd. , 25 1.377 r 51 25 
Bolton MA P „ 19 4,985 14 314 12 
Bournemouth n „ 22| 8,145 f 9*4 112 
Bradford ..  ..| 4 18 10,692 + 909 | 12 
Brighton + „ 26 | 1,001 i+ 161 123 
Bristol - ze „ 24 12,275 41,522 | e 
Brit. Elec. Trac. Co. 1 
Airdrie .. € m i 49 + 6,27 
Barnsley .. a „ 17 311 ＋T 10 2 
Barrow at „ 17 595 106 24 
Cavehill T w 4 210 H 41:274 
Devonport "n ac T 874 4 159 | 21 
Gateshead ... » 1 2,002 + ws, 
Gravesend ... „ 17 130 + 25,24 
Greenock.. sep zs 17 | 1,482 | + 222 | A 
Hartle l - s o3 i+ 517 
Kidderminster m | „ dl 221 T 20 34 
Leamington 1 „17 2e Y WIH 
Merthyr .. . 17 123 — 1421 
Metropolitan » 17 | 16,205 | £3,886 | 24 
Middleton „ 17 ‘733 j— 92|3 
Mid.Joint Com'tee! „„ 17 ; 10,366 T 259 24 
Oldham Ashton „ 17 1,1527 2 24 
Peterborough „ 17 227 |* 9 | 24 
Potteries .. 3 „ 17, 3420 + 97 24 
Rothesay.. „ 1 14 71217 6 | 24 
Southport m * 17 610 T 6 24 
8. Metropolitan. . DE 17 1,891 i+ 225 ' 24 
Swansea .. 80 „ 17 2,163 + BHO A 
Tynemouth a . 17 615 T 70 | 24 
Weston-s-Mare. . „ 17 316 t RIH 
‘Worcester : „ 17 62:4 106 | 24 
Wrexham a w 17 241 + 16 H 
Yorks. Wool. Dist. ” 17 2,041 + 271 24 
Miscellaneous „ 17 449 . 26 24 
Burnley .. PT „ 25| 2468 | 19 | - 
Burton-on-Trent .. » 26 931 — 11 12 
Bury .. : | „ 96; 2430 4 217, 127 
Cardiff bo» 18 4,724 p 10 
Carlisle i vs . e | "Dm 
Chatham and Dist. " 23 1,861 + 269 l 25 
Cork .. x bs „ 23, 1,079 pa 50 25 
Croydon : „ 10, 8517/4 137|.. 
Darlington ee du LL) 25 411 + 39 13 
Darwen e | „ 24 | 551 4 53 12 
1Dover . ccn. » IB 214 7 16 11 
Dublin eSI! „ 2A; 12,463 141,190 | .. 
Dundee MI. | 2,496 f 111 | 52 
East Hum ejos Bi 2182 e 174 125 
Exeter ga » 2 6727 28,12 
Glasgow ES | „ 20! 37,802 42,5. is 
Hastings .. m „ 2 2.046 T 70 
Huddersfield - „ 25 8,602 + 407 12 
Hull . " „ 25| 5,37 f 651 12 
Ilkeston „ B 276 — 12 | 12 
Ipswich „ 18 869 + 101 11 
Kilmarnock S » 18 302 - 9 | 5 
Lancashire United „ 22 2.2 T 2 
Leeds oe * 18 | 14,533 + N99 11 
Leicester : ie ie 
Leith „ 25 646 W 57! 58 
Liverpool Ty 18 22,039 11.682 1 
HAC. V. „ LL 85,420 | 11,062 
London United — 2 14,734 Meee à 
Lowestoft s . T Sas . 
Manchester ET 4, 25° 82,287 72,660 12 
Newcastle .. — .. » 25 | 10,702 ＋ 856 | .. 
Newport " „ 18! 1,406 '+ 126 12 
Oldham M „ 26 3,761 '+ 288 18 
Pontypridd .. Ls ; | „„ | =: 
Portsmouth ..| » 18 2,165 = 81 ' 11 
Preston " „ 22 1487 + 63,12 
Rotherham. 8 oe T 8 | oe | ag | . 
Salford ae | ” 20 9,999 +1,177 | 114 
Sheffield ec 1 26 | 1,259 i+ 858 134 
tSouthampton : „ 15 0 1,128 + 93 | 11 
Southend-on-Sea .. „ 22 1,282 4 W3 12 
South Shields i » 25 | 1,833 ＋ 153 ; 193 
Swindon  .. vx „ 15 286 + 8 i "A 
Tyneside .. . | „ 1, 400 = 148 22 
Wallasey .. „ He. 1.887 — 131 | 108 
Walthamstow E „ 25! 1,660 + 218 12 
West Ham .. Ps „ 16 6,079 j+ 661 | 11 
Wolverhampton .. „ 22. 1,825 + 287 19 
Baker 8t.-Waterloo „ B 6,440 — 890 2 
Cen. London Rly... | , 25 | 11,804 + 194 25 
Char. , Eus. Hamp. " 25 | 7,410 — 490 25 
City & 8. Lon. Rly. „ 28 6,094 — 429 25 
Dublin-Lucan Rly. „ 4 334 4 99 | 95 
G.N. and City Rly. „ 25 2,770 + 290195 
G.N., P'dy. & Brmp. „ 25; 11,885 — 495 | 25 
L'pool Overh’d Rly. „ 26; 2,9033 + 94 
+Llandudno-Col Ba) » 17 292 — 17 237 
Mersey Railway .. „ 25 | 4,123 + 900 25 
Metropolitan Rly. „ 26 , 85,886 M 443 | .. 
Met. District Rly. „ 25 22.792 +4 527 | 25 
Anglo-Argentine .. „ 21 87,904 7 10,2800 
Auckland. 9 2 |. S 
Bombay (B. E. T.) . | May 27 6,196 + 301 21 
Brisbane. - ER uec va n 
Brit. Columbia Rly! — .. MN aee 
Calcutta . June 25 6,739 ,+ 210 
Cape Electric T.Ld. is bu fa 
t Kalgoorlie, W.A... May | 3,503 25 
Madras .. June 5 1,253 113 
Lisbon 8 is SOS QU 
Perth (W.A.) “3 „ 24 2,897 ＋ 172 


Compared with the corresponding period of 1909. 


: |^ Route 
Total to date. miles 
| open. 
£ | £t Inc. 
4,713 + 104 | $5 " 
1,816 + 30 8 |.. 
1914 + 1,510 | Md : 
48,277 |+ 1,494 | 37 
13,521 . 227 13-68) 
76.028 623 565!) .. 
13.955 — 793 1412 .. 
10,94) — 1,783 | .. : 
10,682 | — 29 | .. : 
25.05 — — 948 2 : 
19.532 — 600 21-9! |. 
57,617 646 SAS] O.. 
11410 |— 444, 95 
pee 
523] + 365, .. 
4,100 + 12 | . 
5,851 724 537 
1,967 4 a . | 
9.461 „ 1,114 | R85 
23.05 — 34 1125 
4,685 (+ 92 65 
14,061 j+ 1,908 7˙25 
5,297 |+ 191 |672 
QXM i+ 61 
$610 — 107 
4,742 '— 260 2.9 
172,248 «32,330 22 : 
T23 — GR 85 
194.547 + 2,099 1 55 E at 
13,000 |— 120 918) |, 
2533 — 31 3˙311 
41,513 — 455 20 
2598 — 33 2˙75 
6436 1+ 219 'wIT| .. 
18599 1+ 1,0000)... |) 
24.425 + 2,06 125... 
4,492 '+ 312 575^ .. 
174 (— 5 3 
6.218 '+ 194/5775] |. 
2,283 + 20 | .. : 
23,06 + 2,118 17 
3,810 + a a | : 
9.277 — 44 6.62 
14,745 — 460 225, .. 
95,018 — 81. 
20,165 4 1,047 lios i 
11,704 i+ 1,7227 , 9789 |. 
17490 + 1,0 ] 
2.5002 + 90 . : 
3.02 — 126 1 4:36 |. 
2364 ;— 40 4/55 
132.659 ＋ 4,944 15125 .. 
6,006 ö 122 15/5: .. 
12,96 [+ 200 8021 .. 
8,497 — 557 55 
65,199 * 5,523 972 
21,619 + 1,007 285! 5 
32,469 + 2,025 14°51 15 
1519 .— 225. 47. 
4,452 90 105 
7% — 8 42 
31.45 sy |. 
79,547 f 2,910 Er . 
3.767 161 | 872) 2 
261,634 | + 8059 1135, 6 
432,682. + 60,805 : 18324! 14 
153,415 * 9% 0 .. | i 
190,043 + 8,995 | 1883 1 
49,797 — 769 14˙5 
Nist |+ 240 145 
24,816 = 975 y 
22088 |— 1,532 | 14:5! 75 
8711 — 325 | Ks 
54.027 116 
79.522 + 4,878 398 +g 
11,742 f 876 = 
6,209 + 582 mae 
684 — 31 = 
8,623 — 828 oe 
9,346 — 480 ie 
8.977 E 620 TN $ 
96, * 15˙ sve 
10,779 2 923 i 1776 
84,980 i+ 1,880 4°25| ., 
141,701 + 2,581 6°82) .. 
98,905 — 1,485 7°75' .. 
80,681 — 723 7. ee 
821] 4 46 7 | He 
86,7 5 c 416 ; 8:5 ee 
149,950 + 4,835 9°25; .. 
85,072 4 785 | 68 | 4'3 
489 + 33... : 
50,914 + 1,426 4s 
418,652 413.400 245 
| 273,398 24.100 A| 
. T 
57,700 4 8,996 |. N 
16,968 20°5 


i Includes horae, steam and other receipts. 


15,030 „ 1,104 


88,777 |+ 2.859 | 20 i 


* One week only. 


$ One month. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
; ; Business done | 
Present Stock | Dividends for the last | Cloning Closing | week ended Rise *| Present 
NAME or nr e „ Quotations June 28th or Yield 
Issue., ! | Share TESNE | une 2lst. June 28th. 1910. Fall — per cent. 
| 
— —————— ee a : FFC 
1906. | 1907. 1908. | 1909. | Highest Lowest. | £s. d 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil | 33— 31— 31 272 | Nil. 
116,200 Do. do. 5 95 Debs., Nos. 1 to 1,250 Red. 100 5 | 5 % | 5? 5% | 1004—1024 1003 102) IMS 417 7 
$255, 196, 000 American Telephone & Telegraph, Cap Stock $100 | 8% 8 % 8 895, 188 —140 138 —140 EN 5 14 4 
$53,000,000 Po. Collat. Trust, eee $100 4% „% % 4% 98 — 95 99 — 95 9| e 448 
558,460 | Anglo-American Telegraph Stock | 34% | 34% '£3 46. 3R% = = Sts Noe --8 592 
8.220,770 | Do. do. do. 6 y Pref. Stock 16 %16% 6 6 | 110 —112 106 —103 110; 107 — | 511 1 
8,220,770 | Do. do. do. Deferred Stock 12% | 1 95 | B- | 25/- 2841— A— 24i 220: 244 —3i | 5 00 
47,725 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 5 - 5 5 |5 95, 100 —1 100 —102 102 poc zu 418 0 
44,000 | Chili Telephone, Nos. 1 to 41,000 5 8 8 2 8 18 & . — 87h . — 8k wa | dX p 4 18 11 
2,449,176 | Commercial Cable, Sting. 500 year 4% f Deb. Sk. k. Red. Stock 1 „ 4 % | 49, | 4 . — 88 — 88 872 87 l 410 11 
16,000 | Cuba Telegraph . 10 5% 6 50 6 6 5 — 9 81— 9 ae 7 " 618 4 
6,000 Do. 10 ¥, Pref. f 10 10 95 10 10 % 10 % 167 — d 162— 17} 164 | n ns 5 17 8 
19,931 | Direct Spanish Telegraph, Ord. . 5 4925,14 95 |4 % js 3 — 3 ien does t 5 8 3 
6,000 Do. do. 10 % Cum. Prei. 5 10 % 10 10 % 10 % 71— 81 71— 8 T s T 6 1 3 
90,000 Do. do. 14 % Debs. 50 43% | 44% 41% 4)95 | 100 —102 100 —102 M 18 5 488 
60.7101| Direct United States Cable 20 4% | 495% | 4305 4% 15 — 153 14j— 15 154 142 —1 5 411 
96,000 | Direct W. India Cable, 44% Reg. Deb., 1t0 l, 200, R. 100 44% | 4495 | 4495 | 4495 | 100 —102 100 —102 e e x 483 
4,000,000 | Eastern Telegraph, Ord. Stock: . , | Stock | 7 79?5 7 4 và 133 —136 183 — 136 135 133 5 2 11 
2,000,000 Do. 34 W Pref. Stock. 100 33% | 34% 33 84% — 85 — 87 "6 855 4 0 6 
1,896,706 | 4% Mort. Deb. Stock Red. Stock | 4% 4 95 | 4% % | 101 —108 101 — 103 , P 353 3 17 8 
900,000 Eastern Extenston, Australasia, and China Tele. 10 705 796517 95 | 7.96 127— 18t 121—13 12 5 5 8 
762,400 | Do. : 4% 185 VE " Stock [495,14 95, 41% | 4 9o | 101 — 103 101 —10: QE" : 817 8 
(East. & S. Afric. Tel., 4°% Mt auritius | ai 2d nos " 
200,000! ; Sub) 1 to (0 , 25 4 |4 € 1% 4% | 994—1014 991—1013 MEL | D js 8 18 10 
181,127 | Globe Telegraph and Trust  .. : 10 5496 53% | 5195 | 54% 10à— 10% 101— 11 101 | 1011 +b 5 6 7 
181,127 Do. do. 6 % Pref.. ; £x 10 6 5 6 6 % 6 % 13 — 134 13 — 133 131 13 | y 4 8 11 
150,000 | Great Northern Telegraph, of Copenhagen. . : 10 20 % 20 % 18 „%% 301— 313 303— 31 |; BIA, 30} Ps 514 3 
17,000 | Indo-European Telegraph — . eo e 4.,2 [s % s % s % 18% | 53 — 55 53 — NM CES 5 6 15 8 
841. 0.400 Mackay Companies Coinmon .. .. ' 8100 34% 4% | 40% | 4496 | 90 — 98 88 — 92 PT LA | —11 412 5 
$50,000,000 | Do. do. 4% Cum. Pref. .. ! 8100 4% 4% 4 4, 1% | T1 — 80 77 — 81 „ 4 418 9 
. 894,90 | Marconi's Wireless Telegraph nad 1 Nil | Nil | Ni eo 134. — jå @— 3j | 163 92 + 4 Nil 
72,68) ' Monte Video Telephone Co., Ltd. Ord. : zx | 1 6 286 6 % 6 % | 8 | á- 1 | 4b (x CAMS WU 600 
86,492 .Do. do. do. 5 % Pret. -T 1 5 5 5 H 4 — ji 5— 42 Pies cde Lu f 511 1 
2,225,000 | Natfonal Telephone, Pref. Stock a s | 100 6 6 6 6 % 106 —107 106 — 1074 1071 10335 5 11 7 
8,725,000 Do. do. Def. Stock 10 5 5 % 6% 124 —196 124 —195 | 1209 , 121 415 3 
15,000 Do. do. 6% Cum. Ist Pref. . 10 6%16%16%16% 10 — 103 10 — 10 GN pa 511 8 
15,000! Do. do. 6%, Cum. 2nd Pref. .. ! 10 5 4,6 7 6 % 6 , 10 — 10} 10 — 100 b 5 11 8 
250,000 Do. do. 5 , Non- eum. 3rd P., 1 to 250,000 | 5 5%] 5 5 5 4. 51— 54 54— 5 1811 
2,000,000 Do. do. 34 ^5 Deb. Stock 'Red. ; Stack | 34%, | 8495 | 34% | BA% | — 99 197 —€ PES 811 8 
1,989,593 | Do. do. 4% Deb. Stock Red. E 100 1% 4% 1 % 4% 100-102 100102. 21S S | 318 5 
179,813 ! Oriental Telep. and Elec. 1 to 171,504, fully paid.. | 1 7 & 8 8 8 * Ii y | 1 t. b^ am | 4 14 10 
50,000 | Do. do. do. 6 J, Cum. Pref. „% JEREJ AJE% — li lf Ts lS » 414 9 
195,955 ; Do. do. do. 4% Red. Deb. Stock. ' 100 4% 14% 14% 1 e RS — — 90 a 114 811 
99,400 | Pacific & European Tel., 4% Guar. Debs., 1 to 1,000 100 4% 4 4, 4% 4% 97 99 | 97 — 99 oe Ait 4 010 
„ Reiters e e| 8 5% 5 % 5 % 5 4% i- 8 24— 8 , A | 418 9 
145,955 | Telephone Co. of Egypt, 4) E^ Deb. Red. ., 100 44% | 4% , 44% 4% 1004—1024 1001—1024 : .. ' 4 710 
3,042 ! Submarine Cables Trust. .; Cert. 6 955,16 9, | 6 5 | .. . 198—181 128---131 a a | 411 7 
120,000 ! United River Plate Telephone , 5 8%, | 8B % S Ta— "à | T — "144 | K | — M 5 7 3 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 9, E 5 % 5 % 54. — R Zum 55 | 5 4 11 11 
30,004 | W. Coast of America, 1 to 30,000 &' 51,001 to 53008 | 2} | BS. 2 2% „„ ROME N | | 41011 
150,000 Do. 4% Debs.,1 to 1.500 guar. by Braz. Sub. Tel. ; 100 4% 4% 4 1% 98 —100 | 98 100 - 2 ZI 400 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,930 .., 10 7?5:7 95775 | .. | WY 14 131— 14 144 i 2 . | 418 3 
800,000 Do. 4% Deb. Stock Red. 100 14% 4 % 4 % 4% 101 —103 101 --108 102} ; 101 e 318 3 
88,321 | West India and PATRIOS Telegraph . ' 10 Nil | Nil Nil ; A— j TEN a ; Nil 
34,563 do. 6% Cum. Ist Pref. 10 |8% 6% | 6 % x: Bi— 81— Bh . | — bk | 618 4 
4.669 Do. do. 6% Cum. 2nd Pref. 10 | Nil £26 5 % 8 — 8— 9 | E .. 9 dea 9 
80,0001 e Do. do. 5% Debs., Nos. 1 to 1 ,800 100 15% | 50,1555, 5 % | 1004—1024 101 —103 | . 4 41417 1 
imus mam €—— — A eee dal (——— Ss zs -————— ————— — — e tote, o uu I Skee a a 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. s 
| | N 1 
640,000 Anglo-Argentine Trams, 5% Cum. Ist aay 0% 5 | 59,1 da 43 48— 4i 95/1 ie +h 514 
500,000 | Do. 5 % 2nd Pref., 800,000 to 1,300,000 5 TU ee e 4 ij— 4B e E | 5 8 1 
4,465,674 | Do. 4% Deb. Stock „Stork | .. | i % % 90 — 91 90 — 914 911 903 1717 7 
332,387 Auckland E. Trams, 5 % Ist Mort Deb. Stock .. | 100 5 5 % 5 % 5 4, 105 —107 | 105 —107 VU e us 01418 5 
890,000 ! Babcock & Wilcox, 1 to 530,000 E L 304/20 % 20% 2 %% So 5& — 51 Bey 54% 4 9 0 
100,000. Do. do. 6 % Cum. Pref., 1 to 100, 000 1 6 6 % 6 % 6 4. 14$— 1% 17. lf NN 3 19 0 
1,000,000 British Aluminium 5 % Mort. Debs. Red. .. x 100 * | : | m | 193 i 75 — 80 - vs . : 510 0 
500,000 ! British Columbia E. Rail Def. Ord. Stock . ..| 100 692, / 8765 BY RYO 112—117 142 —147 ij £3 — 5 8 7 
400,000| Do. Pref. Ord. Stock  . 0 „ M0 15 % % 6 % 6 „% 13 —127.— , 123 12 12533 1251 11446 
400,000 Do. 5 % Cum. Perp. Pref. Stock 100 5 W 5 0 5 % 5 % 100 —112 110 113 Exc UR ws ux ME à 4 86 
233,000 | Do. 4} % Int Mort. Deb., 1 to 6:220... 1410 | 44% | 43% 1% 4825 102 104 102 —104 NE NN .. +467 
212600 | Do. 4 % Vancouver Power Debs., 1 to 2200 100 | 44% % | 44 4% 102 —105 | 102 —105 2er djs Lis . 45 9 
133,801 British Electric Traction . : 10 Nil | Nil | Nil de j- l | 1— 1} B PME Nil 
161437 | Do. do. 6 % Cum. Pref. . .* 10 6 % 3 % | lj |... 21 3b |  28— 3i 576 | .. — 1 5 0 0 
1,473,658 Do. do. 5 % Perp. Deb. Stock Stock 5 5 YW] 5 | .. RI — 93 R0 — 93 903 ! 89 Ge 5 7 6 
528,936 | Do do 44% 2nd Deb. Stock Red. | 100 | 43% | 4% 144 1... | e — 73 68 — 73 334 46 33 
100,000 | British Insulated and Helsby Cables sed pi 5 10 % 10 % 10 9, 10 4, 61— 7 65 — 7 611 <= d i 7 210 
100,000 Do do. 6 , Cum. Pref. s u 5 | 6 6. % : 6% 6% | 51 — 51 - Gr | . | 416 0 
500,000 | Do. do. 4^ Ist Mort, Deb. Red... | 100 | 44% |44% 448 4% 103 —105 103 —106 105 2141 
204,940“ British Thomson Houston 4 o Ist Mort. Debs. , 100 HK 4% | 44% | 44% 101 —104 101 —104 bi | . 16 7 
V estinghous ., 1 to 200,000 ) ; : ; | » : 
P a ret zi dL tc d 1 5 | Nil | Nil | Nil | |o d$ „ A B E Nil 
1,316,359 Do. do. 4 85 aon: Deb. Stock 100 1% 1% 1 Y | i 59 — 62 60 — 62 , th 6 9 1 
50,000 :Browett, Lindley & Co., l i I Ni NW SI. ko H 2 h g In 
50, 000 Do. do. » 11 Pref... j 1 Nil | Nil i; Nil j| .. | 14,6to 156 14/6 to 156 . | ; Nil 
110,976 | Brush Electrical Eine ein Onl. 1 to 168,791. 2 Nil Nil! Ni! 0 — 0— à . | Nil 
200,000 Do. do. Non-cum. 6 M Pref.. m 2 Nil | Nil | Nil pue 0 — 0— à x - * i Nil 
125,000 Do. do. 5 % Perp. Deb. Stock Stock 4% is 414% 44% 39 — 44 839 — 44 " . 0104 6 
125, 000% — Do. do. % Perp. 2nd Deb. Stock.. Stock 4 % , AY | 4% | 4by 25 — 29 25 — 29 £s "-- 115 3 0 
137,610 | Calcutta Trams, 1 to 137, 610 T 05 8 6 i; nos TUN | 4à— 18 4À— 11 H6 3 &26 417 4 
15,904 | Do. 5% Cum. Pref., Nos. 1 to 29, 330. . 5 5 2,5 % 5 % | 5%, il- 5 ij— 95 t5; m | 5 0 0 
350,000 | Do. m y, 1st Deb. Stock ; . 100 54495,1449, %% 1 4S 9 —101 9& —101 101 $99 | 49 1 
85,000 Callender's Cable Construction shares 5 15 % 15 % 15 , 10 N, 9} - 10} 91— 10} 94 a4 1417 7 
40.000 Do. do. 5% Cum. Pref. 5 5 π].̃5 5 „ 5. 5 — AR 5 — Sg "em 413 0 
300,000 Do. do. 44 % Ist Mort. Deb. Stock Red. Stock | 44% | 44% 44% | 44% 1024— 104 no Oe.  ,. 103 „ 1 6 2 
491,222 | Cape E. Trams., I to 491,222 1 Nil | Nil | Nil f. | TN x CUM ES Nil 
450,000 | Castner- Kellner Alkali, i to 150,000 . I 4 h 12 % 123˙ 124%, af 23 | 28 — 21 533 PL ee 4 10 11 
210,158 Do. do. 44% Ist Mort. Deb. Stock 100 4495 | 4495, 1 936 | 4$ | 106 —109 105 —109 M M vx 429 
1,890,690 ! Central London Railway, Ord. Stock Stock 4 3 31% 3% 6 — 70 065—061 67% 67 —3 49 7 
54,655 Do. do. 4% Pref. Stock Stock 4 X 4% 4. 4% B — 8 ð ' HB — 88 nif RG} oe 4 10 12 
554,655 Do. do. Dei. do. | Stock 14 % 2 % 28% 2 % 51 — 53. ! 49 — 51 i 19 —2 | Bis 5 
1,480,000 | City and South London Railway | Stock ; 2i Y, | 23% es RY | 32— 33 81 — 32 32 a —1 5 9 8 
85,000 | Crompton & Co., Nos. 1 to d, 00 N 8 5 % 5% Nil | .. i— 2 + 1 55 S | Nil 
100, 00 Do. 5 % Ist Mort. Reg. Debs., x rar 5 % 7 88 — 91 87-— 90 87) 151 1 
, (d 900 of £100, and 901 11,000 of £50 Red E | i | "m 
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” Unless otherwise stated, all shares are fully paid. 


„ =o T ES 


. ˙ 111 


: From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued) ———— 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


l | 
Stock i | Clasing Closing Business done Rise +; Present 
Present NAME. | or Dividends for the ! Quotations quU week ended or Yield 
. Issue... * , i | Share. last four years. | June 21st. une 28th. E 28th, bul Fall — | per cent. 
: okie Pak Hone te ( 8 1 
m , 1800. | 1907. 10. | 1909. | | nos MOWent p£» d. 
960,000 Dick, Ketr & Co., 1 to 260,000. : | 1 10 %, 10 % |6 % a lÀ— 14A 11.— lfk 50. — 511 
805,000 Do. do. 6 % Cum. Pref., 1 to 305,000 „6% 6 05.06 05 6 96 - | =] | 5 6 8 
271,090 Do. do. 4$ % Deb. Stock . 100 1% 4495 4% (AN 99 —103 999 —102 | ' 488 
60,000 | Dublin United Trams. (1896), 6 %, Pret., 1 to 60.000 10 6 , | 6 | 6 6 18 — H 113 — M | 4 7 8 
99,261 Edison & Swan Utd., * A" shs., £3 pd., „1 to 90,261 5 % 295 NI 1.— iu um f: | | Ni 
17,130 | Do. " A" shares, 01—017,139 „„ 1% 2% Nili | = = Nil 
807,895 Do. 4% Deb. Stock Red. 100 1017 195, 1 65- W 1 ul . 514 4 
67,720 Do. 5% 2nd Deb. Stock Prov. Certs. all pd. 100 5 % 5 h 3 % 5 % 79 — R 79 — 2 | 6111. 
112,100 | Electric Construction, 1 to 113, 100 2 Nil | Nil | Nil... | i à j - Nil 
81,990 Do. do. 7 % Cum. Pref., 1 to 31,390.. 2 7%. TUT T95- 13 — fü a M | | +, 812 4 
25,000 General Electric Co. (1900), ° x, Cum. Pref. , 10 5 % 5 € N - 1 Tio- , T 6 1 3 
200, 000 Do. do. 4% Mort. Deb. .. Stock 4%14%°54% 4 82 — "6 82 — ab m 4 13 0 
78,000 | Gt. N. & City Rail. Pref. Ord. A" 4%, 1 to 78,000 10 44 Ax, Nil! i 15 oo) - | Nil 
96,000 | Greenwood & Batley, 7 , Cum. Pref. : 10 1% | (ue Cone a 104— 1“ 10$ — 109 i 6 10 8 
80,000 Do. do. 5 % Mort. Debs. - .. | 100 .5%15%.5% ! 102 —1034 | 102 10 "^ ur. ^s 4 16 10 
40,000 | Henley's (W.T.), Telegraph Works, Ord. .. is 5 15» 15 % 15 , 15 % 112— 12% 111— p 12 ; à 6 3 8 
40,000 Do. do. à 95 Pret. 6 p 44% | ds hee 5— 5 5 — 3 — po 13 9 
150,000 Do. do. 45 Y Mort. Deb Stock | Stock 43% | 44% | 4% 40% 5 1034—1024 103: mr f "E SEN 454 
50,000 | India-Rubber, Gutta-percha & Telegraph Works 10 10 % 10 » 10 % 10 X, | Hi- 154 142— 154 | F f ea 610 1 
$7,600 Liverpool Overhead Railway, Ord. .. i 10 Nil | 3X Nil | Nil — — 1 5 ^ 2: Nil 
10,000 Do. do. Pref., fully paid. 10 5 % 5 „% 5 % 5 * 5 — 5 5 — 5 | ia i 9 110 
600,070 | London United Trams. (1901) 1 to 50,0% `.. X 10 3 3 Nil! 1— 24 1j— 27 EE s Nil 
399,990 Do. do. 60,008 to 100,000 s 10 93925,1875, Nil i 1} - 2 1i-— 2 - - Nil 
125,000 Do. do. os Cum. Pret., 1 to 125,000 JO 5 0 5 4, 3% 2 — 2 2— 3 | Mn va 15 0 0 
1,649,930 | Do. do. 4% lst Mort. Deb. Stock.. 100 4% 4 % 49,1479 671—771 67 71 69 „ Foie e 
5,782,062 | Metropolitan Consolidated ers .| 100 1 304% | 1% 41]-— 42} | 102— 11 41h | 40 | — 2 8 6 
2,640,914 Do. Surplus Lands " = ..| 10 27% 2g% | 2io | 22%, 66 — 68 66 — 6% | 67 | - 2 4 011 
8,285,000 Do. District .. .. 100 Nil il | Nil | Nil 217 — 224 2403-22] | 9f: Asl Nil 
391,337 | Metropolitan Electric Trams., Ord. bs ds qo. j.. e 4% 11 — 42 | 4i—- 34 D 2 | 515 0 
814,016 Do. do. Defd. ed 1 | Nil Nil | Nil, .. Do kÀ 4 10 — $ , i ' ; Nil 
500,000 Do. do. 3 5% Cum. Pref. . 145. 55 | 595 5 4, 1— i j— , 46/6 ! ! 514 3 
595,600 Do. do. 41 % Deb. Stock Red. 100 43% 4% 4% 4% | 98 —101 98 —101 | | | 49 1 
$10,823,200 | Mexico Trams Co., Common Stock pon a i e dress 1274—129) | 1274—1293} 120% P4. i M 
$9,000,000 , Do. lst Mort. BU SEELEY Gld. Bas. — „ | 2 | $7651. — 99} 98 — 99 Soh i= 3 5 10 
245,500 ; Potteries Electric Traction. . | 1 4% 1% Nil T — à , + ; EE: | - 
245.500 b % Cum. Pref... i 1 5 5 5 0 6 À— = NEM M 6 17 11 
945,000 | Do. 4495 Deb. Stock 10 43% 4i | dis dio 2 R5 R—85 | „el 5 36 
91,950 | Telegraph Construction and Maintenance 12 15 ^& 17495 15 17% 33 — 35 33 — 35 343 i 831 6 5 0 
140,000 Do. 4% Deb. Bds., 1 to 1, 500 Red., 1909 100 4% 4% 4 J, 4 cl , 401 —108 TEE 200 4 j 8 17 8 
1,000,000 Underground Electric Railway, 5% Prior Lien . „„ „ ae 1004 — 1014 | 101 —102 101 1003 + ' 418 0 
2,800,000! PO. do. 43% Bonds. — 43% 4% EF m—o ayo. 1 118 11 
4,900,000 : Do. do. „ Income Bonds ; i ager pr ee ots .. > — 8 | a 38 871 H : T 
66,666 | Willans & Robinson, 1 to 90.000 & 80,001 to 116,666 1 Nil 10 15% Nil | F 1 | è m" T -T 
66.660: Do. 6 C. P., 30,001 to 80,000 & 125,001 to 147.658 5 .. 6 . 60,395 | 14— 1 i i 1 O89 — —.. | RAU 5 
245,495 | Do. 4 4, 1st Mort. Deb. Btock T 100 ikp i% i% 1%, 60 — 70 60 — 70 bs i3 514 4 
- i i i , 1 P » B 
—ÀÀ — — 83828... ee a ee — — were —— — — 
m 
PEE SUPPLY COMPAN IES. 
** 
80,449 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20, 00 5 | 10% 10 % 10 % 10 o5 | 71— 7 „ 71— 72 Ti pote e 6 9 0 
. 9,551 | Do. do. 7% Cum. Pre. | 5 7 7 % TH 7% 7— Wo | 7— h Pup apo . | 418 4 
400,000 | Central Electric Supply 4% o Guar. Deb. Stock 100 1% 41 % 49% 4 4, 98 —101 | 99 —102 „ T +1 818 5 
£0,000 | Charing Cross and Strand Electricity Supply | 5 | 6% 5 % 5% 55 31— 4 tm 4 77 6 | 73/9 | , 6 50 
80,000 Do. do. do. 4h % Cum, Pref. | 5 3475 4% 4% 1% M 12 | iÀ-- 42 K. 7d f | 417 4 
80,000 Do. " City Undertaking " 44% Cum. Prf. A 5 4l 4% 4 % 4% Ae- 4 34 I 813 78,43 5 2 10 
445,736 Do. do. 4% Deb. Stock Red. 100 4% 1% 4 % 1% | DA 974 xd. 96 - 98 e dow +t +h 4 18 
49,486 ! Chelsea Electricity Supply, Ord. ; m i] 5 4% 450), 45, 74 R J3i— 42 38 — 4 i | 5 9 1 
175,000 | Do. do. 44% Deb. Stock Red. Stock 4% 4˙% % 4% 101 "ang 101 103 AV in 4 75 
70,593 | City of London Elec. Lighting, Ord. 40.00] — 110,595 OS: 06 5. 008.7 | 111— 113 115 — 11} 11h OR 5 19 2 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 .. 1 10 6 Y 6% 6 % 12— 13 12 — 13 s " 412 4 
40,30 50. 5 & Db. Stk Se 2 Stock 5 55 % 5 b, 5 | 120 —5.— 10-43: 5. 3 40 0 
800,000 Do. 43 W 2nd. Db. Str. .. 100 4yX 4% % 44, 100 — 1 101 —104 102 104 1 44 2 
60,000 County of Durbam Electrical Power, Ord.. 5 ‘» 29%) Nil Nil ] 2 | 14— 2 e e, LN | Nil 
50,000 Do. do. do. 5 ^o Pref. 5 5 %% 5 %% 5 % 3% 2 M | X- M 7 13 10 
250, 000 Do. do. do. 5% lst Mtg. Deh. Stock arpe es Rn 91 - 96 97 —99) +3 5 10 
40,000 County of London Electric eked Ord.1—40,000 10 5 % 5", 5'% ¾ 5 | 7À - R 7 8 T 65 0 
55,000; Do. do. 6% Pref., 40,001.—60,000 10 6 0 6 „ 6% | 104 — 113 10% - 113 11 5 15 8 
400, 000 / ; do. 44 * Deb. Stock .. Stock 1 1 % %% 0 106 10) | 106 —109 12 7 
400,000 Do. do. 4 % 2nd. Deb. Stock.. Stock 4% 49%, dio, 4 99 102 99 102 1004 483 
80,000 - Edmundson's Electric . Ord. Shares. 5 Nil Fi! Nil; .. 14 — 1 11— d I Nil 
800,000 Do. Pref... . 5 43% Ni Nil. ił- MN 1— 17 Jil 
430,500 Do. do: 43 % lst Mort. Deb. Stk. 100 4k 44% dA, | 7E TT 74 — 77 "^ is . 5 13 8 
$8,150,000 Electrical Dev. Co. of Ontario, 5 lst Mtg. Gold Buds. 3500 ia ie 5% 5% | BY -- 92 85 — EH M6À . H5] SN 5 8 8 
10,000 | Folkestone, 1 to 10,000 .. is 75 5 945 5% 5% 353% 41— 142 11 — 12 - - 515 9 
10,000 Do. 5 % Cum. Pref., 1 to 10,009) `. . 5 5 3 4, 5, 5 7 — 5 6 — h 41011 
90,000 Do. 43 95 Ist Deb. Stock " vs .. 100. 4X 495. 4S | 44% | 101—104 101 —104 ; '4 67 
15,000 | Hove, 1 to 15,000 ps "E 5 9w. abe (REX, | RAOS i 7 — 7h | T— Th TEC 5 13 4 
$1,376,000 | Kaministiquia Power Co., 5 kf Gold Buds. .., 1000 Wess 557555, 102 —104 102 —104 (1038 103] 416 2 
21,000 | Kensington and Knightsbridge piecie Ord. .. 5 10' 10 % 8 „, RY, | 61— 4 7 — T JÀ | .. +43 5 6 8 
90,000 Do. do. do. 4 'X, Deben. Stk. | Stock V 945 — 9654. 941— 964 . hee | i421 
11,000 London Electric Supply Corporation, Limited,Ord: 3 55.2559 5 l3 18— 2 | 11— 2 E. sha ' 4 B1 
70,000 Do. do. do. 6%, ref. 5 6% 16% 6 W .. - 51 | d 5 97,6 | | 614 8 
882,355 Do. do. 4% lst Mort. Deb. Stk. Red. | Stock 43 % 45% 14 4, | 4 „ | 90-—92xd , 90 —92 xd ! 9l 471 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . -— 5 8'516,5157515 5 3À — 4 | By- 4 | 739 | 6 5 0 
76,121 Do. 14 95 Cum. Pref. 1--71,106 . M 5 4&5 4% 4% dX 14— 44 | the 4 i , 312 4 
235,000 | Do. 4) O 1st Mort. Deben. Stock .. Stock 4i Xj 40% ED EERS 104 —107 , 104 - 107 | , 44°21 
248,000 Do. 30 o; Mort. Deben. Stock Redem. Stock | 3&5 33% 33% | 3X R3-- B 83 - 86 415 
$6,000,000 | Mexican Electric Light Co., 5% lst Mtg. Gold Bnds 100 5 0 5 , 5%, A» -— RG | RjÀ-- RRA W 87 +2 5 13 0 
13,585,000 Do. Light and Power Co., Ltd., Common .. 8100 .. 00848 M T9-- RÌ 7.) — #1 K Eo 46 5 
$ 2,400,000 | Do. do. X, Cum. Pref. Stk. t Stocek, | - 95:751 103 —105 103 — 105 p 1034 613 4 
12,000,000 Do. do. 5% Ist Mte. Gold Buds. 100 „ „ 5. %, 5 % MA 92 921 ga 99. 921 7 5 7 3 
250,000 | Midland Electric Corporation, 44% Ist Mort. Deb. 100 % 4% 4A 43% T — 99 F " 410 4 
180,491 . Newcastle-on-Tyne, 1 to 137,500 ‘ 5 8% 8 % 25% .. | 14— d 34 — dg 80/- a —3 21 1 
187,500 M Do i; 5%, Pref, 1 to 137,500 . 5 a 00s 53 5 „ a dà 44— da às T 521 
orth duin, itan Electric Power Supply Co., | pia vi 
150.000 5%, Mortgages (Red.), Noa. Ito La; 100 edo 59, 99-10 100 —102 NE ML. 418 0 
10,852 | Notting Hill Electric Lighting * 10 Th, 7% 7 112 — 12, 121 — 13} x " +4 5 7 8 
20,000 | Oxford, 1 to 96 and 407 to 20,310 i 5 7 T% 7 7 63 — 7 60 — 7 e 15 0 0 
119,644 | River Plate Elety. Co. Ord. Nos. 1 to 120,507 ya 1 2% 6 8 h 9 , 25, — 27m 251 — 27 449 43, | 8 17 10 
100,000 Do. do. Non Cuin. Pref. Nos. 1 to 100, 00 1 6%. 6%, 6 6% lloc lh De byk de ex 0 cw 5 1 1 
200,000 : Do. do. 5%, Deb. Stk. Red. 100 5 , 5 % 5 /, 5 | 103 —105 103 —105 | 415 3 
40,000 St. James' and Pall Mall Electric Light, Ord. ..| 5 110 % 10 % 10 '$ 10 , 8I— Hà 81— BË | | 5 15 11 
$0,000 | Do. do. T% Pref. 20,081 to 40,08) 5 ö 7 7 7 X; ^T 4 G- H | 61— Td 1 414 11 
150,000 Do. do. 34", Deb. Stock Red.. 100 32˙% 3 % BMY, 39% | RÖ — HM Bh -- B3 i | i 19 7 
12.000 Smithfield Markets Electric Supply, Ord. . 6 | Nil Nil! Nil. 13- 2 1-9 Fil 
65,000 South oT Electric Supply, 1 4 130 4 % 5 % 5 «€ 2j - 3 00 9t— M "D n 6 9 0 
120,100 do. , Ist Mort. Deb. 100 bite Me eae 5 * 5% , 101 — 101 101 104 „ TE 3 16 11 
120,000 6t: Elec. Lt. & Power, 12 ; , 1 23 ; 9495 | 243, Mi 13- à - 4 5 0 0 
142.968 | “Do. do. 7% Pref. . 1 17% 79,795,175: 1- 1À | Va M | 645 
224.520 Do. do. 44% Ist Deb. Stk. | 100 42% 4% 43˙ 4% | 98 — 101 93 --101 | 49 1 
0.000 | Urban Electric Supply, Ord. » Ee OB UB NS SE ee es jc]: d | 20 0 0 
50.000 Do. do. 5 , Cum. Pref. 5 145 9. 5 8 0415 0. | 2.- 24 | 2 — wk 10 0 0 
275,000 , Do. do. 11 5 % 1st Mort. Db. Stk. Red, 100 AM 1 13% 1% TW — RI T) - RI | 15 11 1 
808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . 1 x | f 9 0 | q= | [o a 5 14 8 
100,000 Westminster Electric Supply, Ord. .. 5 12 % i10 % 10 95 10 95 | 81— R? — B | 83 +h § 12 8 
51,279 Do. do. 14 % Cum. Pref. (Re à 5 13% 41 | 43 4% 5 — 59 5 — 52 5 5 4 110 
| . duced from 5% since 31st Dec., 1905 i | ! | | 
i f 
* Unless otherwise stated, all shares are fully nid: : k Ountations on Liverpool Stock decia 
F TM Er : KP ee ea SSS 
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BUDE AND IMPORTS OF ELECTRICAL GOODS DURING MAY, 1910. 
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totals; machinery, however, proved an exception, showing a 
considerable falling off from ite usual high level. 

The imports of the month amounted to £176,200, or some 
£20,000 better than in the previous month, an improvement which. 
can be traced to increased cable and machinery ‘imports. The 
re-exports, at £20,215, maintain the upward tendency of the last 
few months. 

Our most prominent customer duridg the month was Brazil, 
Argentina being a good second, followed by Canada, which latter 
country, it should be noted, is gradually becoming an extensive 
peer of British electrical material. 


THE electrical export figures for May show no particular features 
of interest. 

. The total of £313,785 compares with £350, 311 in April, but as s the 
May figure contained an appreciably larger item of telegraphic 
material, valued at £65,623, the total of the general business during 
the month was correspondingly decreased, being, in faot, only 
slightly above the average of the year 1909, and considerably 
lower than the total recorded for the corresponding month of 
last year. 

The ENT of the sections of the exports attained satisfactory 
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Registered Exports of British and Irish Electrical Goods from the United Kingdom. 
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s | gs KE A E: J „ E E: 
3 82 | fog z 8 à sob pi BE : 5133 2 
1415.32 8% % „ f „„ UE IP 
Country receiving exports and importing. FE E Bu. 5 F 8 & 28 B $3 T kz Hr E E 2E * E 5 
i 2435 La Fa beg Eee. 88 $59 LEBEN € 
$ | g28 | 322) iā ga) GUE: 5 Ha 
| £ | £ £ EC £ 4 € | £z | £ | x | £ | « 
Russia, Sweden, Norway and Denmark 72 | 1,225 80 169 .89 | 2,911 13 73 vin 28 | 629 5289 
Germany... . P 238 2011 62 278 479 4,368 16! .. I 237 5.879 
Netherlands odd Java. 232 | 1,502 | 21 2| 827 20 209 29 119 2.791 
Belgium 173 1.977 268 46 811 799 | 739 7 | i 604 919 6.343 
France and French Indo- China 1.083 1337 78 141,146 ... 99 " ; 208 | 2,968 
Portugal... ie i. s 208 70 Gol . 20 2,780 a. ase — 303 96 3.337 
Spain and Canary Tales... T ai 85 31 | 63 87 103 2,966 | 116 |  ... | ^e | eee 1.387 4,838 
Switzerland, Italy and Auatria-Hungary 857 E 9 29 980 | 3,612 1.874 | ees x 28 | T | 7.389 
Greece, Roumanie and Turkey vis 8|. ..32 208 29 148 | os 59 | e ss 64 | 548 
Channel Isles, Gibralter: Malta and Cyprus... | . 29 31 66 | 114 | 25 88 | 16; 68 2 | 97 | 364 
U.S.A. and Cuba... ou re uon | 130 | US das 163 135 | * "m | 172. | Kv. 3l " | 600 
Canada and Newfoundland 132 | 151 | 105 844 1.079 18.751 aet | 319 280 73.167 25.465 
British West Indies and British Guiana (es | 27 228 12 151 T | 165 | | 8 x 10 | 5 605 
Mexico, San Salvador, Venezuela and Colombia | 96; 741 209 20 . 41.801 es 00s. doe 248 571 6.506 
Peru. W and Bolivia... 187 | (50 | 10 D 386 ota) swe 1 5 1701: .. : 1359 2.058 
Chile „„ „„ „ 993 87 26 3] Mi 50 „„ o | 13: 138 e) | 0 R60 
Brazil 59 9 2 se o8 314 4.987 115 96 1.557 7.403 254 276 13 3 [48197 | 63415 
Argentina 3.232 - 524 | T 417 | &091 | 5H 2.089 157 3.018 deut 29.204 
| | | 
Egypt and Persia T sige iu dew 91 241 12 48 162 | 1.986 24 | 97, s 206 900; 3.770 
British West Africa... e 0] 3 r. 3 3 316 23 34 „1417 £218! 292 
Congo Free State and Liberia... - e - 3 9165 | s id 94 
Cape of Good Hope ae du — 24. Gi 644 1,328 283 | 393 e. 2.467 195 | 799 | e: 3 172 6.284 
Natal ales .. | 1,289 | 12,731 | ... 185 101 3.262 738 57 os | 112 214 1.777 
Rhodesia, O.R.C. and Transvaal 1,052 1,454 | 189 | 1,068 15 | 4.287 | — 1.042 14 13 * 9.134 
Zanzibar. Brit. East Africa, Mauritius & Aden 30 167 103 120 3 174! [gta 20 9 715 
Maderia, Port. East Africa and Indies . {| 194 321 | 51 224 1110 706 | | 174 | 28 108 ^ 1.915 
à I l f | 
China and Siam.. | 601 729 | 236 | 434 13 | 3482 | 385 160 | 18 1] 1223 7.295 
Japan and Koren eroe „ 996 | 6,808 | 145 202 | 1,042 1.947 16 „„ 38 LAOT; ss | 12.7835 
India ie 25 wee . 2.446 9.109 1.380 922 | 500 | 4,765 | 4,661 916 s9^ 372 .. 253.139 
Ceylon = 57 289 82 130: .. 1.300 11... 116 224 NX 
Straite Settlement Federated à Malay States | | i | | | 85 | ' d 
and Sarawak . | 195 2.052 63 205 201 | 79 193 63 1717 35 3.263 
Hong Kong — 176 521 33 241 8 | 418 , 120 2 10 956 2.185 
[ i | { 
Weat Australia ... " 121 802 29 537 is | 845 | kis | 38 | 1.393 | 81 | 3.846 
South Australia .. e |. 122 141 107 96 . i 1,561 i | 2r. AA ese d 111 2.140 
Victoria ... 1.555 | 5,755 86 | 926 21 967 ! 900 204 52 | 5,049 | e. 15.515 
New South Wales id 1,958 | 7,525 160 347 868 | 2,778 | 1.788 293 36 | 706 Vs | 16.459 
Queensland | 295 441 36 | 136 - 857 15 1.137 1.041 58 4.016 
Tasmania. TT Ves 21 eae i 10 ae Pis 17 25 $3 | 73 
New Zealand ie | 962 864 301| 395 737 1.505 918! 102| .. 123 11! 614 
Total, € 20,562 in 318 | 5,303 11,619, 9,574 93. 661 |13 m 8,205 | 1.223 15.263, 65,623 313.785 
: i 


| Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia. Norway. Sweden and Denmark 197. wa) 7 31 20 2.8511. 664 sas 6.957 ' 10,542 
Germany. 5 929 18.035 1.418 2.349 855 30.579 406 4.802 9,641 118.414 
Netherland. 20 1.4919 946 37 8 105 is 2,610 
Belgium ... ; as ee sis us 1399 85656 31 12 186 2,056 244 579 4.769 9.202 
France 53 312 5 12 247 316 244 670 1.397 4.538 
Switzerland 17 TRF ae 46 827 22 64 330 2.123 
Austria-Hungary 17 368 E ! 110 8 1.924 137 2.923 
Italy Ir 8 BRO? an pia 100 e es 512 | 8.669 
United States | 2,993 80 927 jer 44 9,750 2.429 174 1.313 983 22.154 
ee —— — — | — = | x 

Total, & 3,898 23. 708 Rea 77. e 1,352 | 47,733 2.466 1.770 19.437 22.726 176.175 


Additional imports: Spain, carbons, £25. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


3,507 4,083 8.999 


242 . 645 


1.998 | 1.041 


Various countries, mainly as above 


Totar EXPORTS : : £313,785. TOTAL RE-EXPORTS : £20,215. TOTAL IMPORTS: E176. 200. 


NOTE. ~The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent celumns, 
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AUTOMATIC FIRE ALARMS. 
[COMMUNICATED.] 


TAKING as a basis the last annual returns of 18 of the 
leading fire insurance companies, it will be found that the 
ratio of their fire losses to their fire premium income 
averages 52-8 per cent. The average for the same com- 
panies over the past 10 years is 58°9. If, however, we omit 
the year of the San Francisco conflagration, when the loss 
ratio rose to 100°3 per cent., we find the loss ratio in normal 
years has fluctuated very little. 

To one who considers: the position superficially, it may 
seem surprising that the many advances in the construction 
of buildings in the last 10 years, avowedly designed to 
lessen the ravages of fire, have not resulted in a marked 
decrease in the loss ‘ratio. The constructional work of 
important buildings is now generally of steel and concrete. 
Buildings are divided in such a manner that each floor forms 
a series of separate compartments, entered by means of 
substantially constructed iron doors. Staircases are also now 
to a very large extent built distinct and apart from the main 
structure, and so arranged as to form separate fire risks. 
The use of fire-preventing appliances has greatly increased, 
and many buildings are now protected by hydrants and hose 
pipes, chemical extincteurs or fire buckets, and in addition 
the public have nowadays at their service more highly- 
efficient public fire brigades. Why is it, then, that the loss 
ratio does not show a downward tendency ? 

The answer is, of course, that rates have fallen, thus 


counteracting the tendency of the loss patio to descend. In 


other words, the insurance companies have given the public 
—whether voluntarily or under compulsion it would be 
unkind to ask—the benefit resulting from a lesser destruction 
of property. 

It may, at first sight, be thought that it is in the mutual 
interest of the public and the companies that loss from fire 
should be reduced as much as possible. That it is in the 
interest of the public will be accepted without demur. The 
less the risk, the less, in the long run, has the public to pay 
for protection. From the point of view of the companies a 
different set of considerations comes‘into play. The returns 


of the 18 companies, to which reference has already been 


made, show that the payments of fire claims amount to about 
12 million pounds per annum. If this loss could be reduced 
substantially, the premium income of the companies would 
necessarily decrease, because of the sympathetic relation 
which always exists between the loss ratio and the premium 
income. 
to fall proportionately, the result of any considerable diminu- 
tion in the premium income from this cause would not be to 
the advantage of the companies, although unreservedly bene- 
ficial to the community at large. 

It may be admitted, therefore, that on the general ques- 
tion of fire prevention, a direct conflict, of interest between 
the insurance companies and the public arises. The great 
companies are united in a tariff association, which is the 
nearest approach we have in England to an American Trust. 
When the legislature, by the Assurance Companies’ Act of 
1909, required all new insurance companies to make heavy 
deposits as a condition precedent to entering the insurance 
tield, it was actuated by the laudable desire to give security 
to the public, but by restricting competition, it undoubtedly 
strengthened the companies’ already strong position. By 
this Act, Parliament may be said to have erected a wire en- 
tanglement around the existing“ close borough ” of insurance 
monopoly. If the companies like to put forth their strength, 
it must be admitted that they can effectually stop any pro- 
gressive movement in the science of fire prevention. 

Admitting that the insurance companies have no reason 
to weleome with enthusiasm novel methods having for 
their object the minimising of loss through fire, it is perhaps 
to their credit that they have been merely coldly critical 
rather than actively hostile. It has always been by a slow 
and tedious process that a fire-saving appliance has received 
the support of the insurance companies. Take, for instance, 
sprinklers, which after many years have now received full 
acceptance. For what a weary period had they to languish 


But since the expense ratio could not be expected : 


in the twilight of neglect, and how reluctantly was the 
recognition, admittedly always their due, finally accorded to 
them! It was only the formation of mutual companies, 
at the instance of aggrieved traders, that brought the tariff 
companies to a more reasonable attitude. And to-day 
history is repeating itself in the case of the automatic fire 
alarm. 

It is no longer necessary to explain the principle of the 
automatic fire alarm. Everyone knows it is an apparatus 
which indicates any sudden excess of heat by the sounding 
of a gong or bell. It is ten years since the automatic fire 
alarm made its first appearance, no doubt in a more primitive 
form than that now evolved after many years of experiment. 
At the present time, property to the value of at least 45 
million pounds is being protected hy these installations, and 
it is noteworthy that during the whole period of their user, 
including their early and more experimental stage, the loss 
ratio on property so protected has never exceeded 2 per cent. 
No one is likely to deny that appliances which can reduce a 
loss ratio of over 50 per cent. to under 2 per tent. are entitled 
to the warm and even enthusiastic support of any institution 
having for its main object the prevention of fire. If the 
insurance companies' support is neither warm nor enthusiastic, 
this is only to say, in other words, that their main ohject is 
not to prevent fire but quite justifiably from the trading 
point of view—to make profits out of the insured. 

Although the welcome of the insurance companies to the 
automatic fire alarms has not erred on the side of warmth, it 
is true the companies have not absolutely ignored them, and 
it is equally true that they are prepared to admit their 
theoretical merit. The companies’ attitude has been not one 
of hostility, but rather of the chilly kindness which kills. 
As a condition of an abatement in the premiums of risks pro- 
tected by these alarms, they have imposed onerons and 
oppressive conditions, ostensibly on the ground that. these 
conditions are essential to public seenvity, cheerfully oblivious 
of the fact that the conditions are such as to prohibit the 
general user of the invention, because of the cost involved. 
If these conditions were really for the public benefit, the fire 
alarm companies might be reconciled to the inevitable. But 
they are not, and the fact becomes clear enough when their 
nature is considered, 

In the first place, the tariff companies have imposed a 


regulation upon the fire alarm companies which requires all 


protected risks, with the single and doubtful exception of 
certain drapery risks, to be connected directly either with a 
fire brigade station or with a call station, and they refuse any 
rebate unless this condition is comphed with, In London— 
the district of all others which is most suitable for automatic 
fire alarms—the fire alarm companies are not allowed into 
the fire brigade stations, mainly on the ground of want of 
space, and in consequence they have to open call offices of 
their own, the actual cost of which is so great that no station 
can meet its expenditure unless hundreds of connections are 
obtained. The practical effect of this rule is that the fire 
alarm companies are limited as regards business to a radius 
of one mile from their call stations, as beyond that radius 
the annual charge for the hire of line connection is too heavy 
to permit an installation to be profitable. 

But the whole condition is preposterous. At the present 
time a fire occurring at night time in one of the many ware- 
houses situate in London must indicate its presence by 
external signs of smoke or flame before attention is called to 
it, and these indications are not present until the fire has 
got a firm grip upon the premises. If an automatic fire 
alarm is installed, any slight increase of. heat in any portion 
of the building causes a loud-sounding gong in a public 
thoroughfare to vibrate noisily through the silent streets. 
Even in the dead of the night, London is not deserted, nor do 
its inhabitants become deaf. Its streets are alw: ays patrolled 
by the ubiquitous policeman. Surely this indication of 
danger i8 of worth, not merely for the protection of property, 
but of human life. But the Tariff Association will not have 
it so. In its view the alarm is of no value at all. "This 
noisy gong, clanging ceaselessly until stopped by a human 
hand, is, in its opinion—if its acts are any criterion—of no- 
greater use for the detection of fire than the curling smoke 
which, by some good luck, may ultimately catch the. eve of a 


chance ] asser-hy. 


It is not necessary to deny that. the actual connection of 
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he automatic fire alarm with the fire brigade station or a 
call station gives an added safeguard. This is obviously so, 
for any saving of time, however slight. in giving the alarm 
is of essential value. It may be admitted that the actual 
connection between the building and the station, notwith- 
standing the expense of carrying a connecting line through 


the public streets, is well worth its extra cost, because of its- 


greater security. But it is surely utterly unreasonable to 
refuse recognition to the lesser protection. Innumerable 
cases arise where it is not possible to connect the risk 
directly with a fire station. To decline to recognise the 
merit of an installation in such cases is to declare there is no 
value in an insistent call to. the danger spot at the initial 
stare of a fire. 

[n the next place, the abatement off premiums which the 
tariff companies allow where the risk is protected by an 
approved automatic fire alarm is entirely inadequate. An 
approved fire alarm is an alarm which has been examined 
and tested by the Tariff Association's experts, and accepted 
by them as efficacious. In considering these rebates, it is 
well to bear in mind all that an installation involves. The 
whole of the protected building has to be wired and fitted 
with sensitive instruments which indicate a sudden accession 
of heat. Each floor has to be indicated upon a board, which 


chronicles automatically the exact spot where the sudden 


heat is reported. There are probably both external and in- 
ternal gongs, the latter ringing into the caretaker’s bedroom, 
if there is a caretaker, and the former sounding in the street 
at the first indication of any abnormal heat. In addition to 
all these things, there is the line running through the streets 
and connecting the building with the station, and an indi- 
cator board and gong in. the station itself. Finally, the 
installation has to be inspected and tested monthly to prove 
that it is in perfect working order. Assuming the reliability 
of the installation and the insurance companies do not, dis- 
pute this—what more adequate and sufficient protection 
against fire can the ingenuity of man hope to devise? And 
for this protection—a protection which has reduced a normal 
loss ratio of over 50 per cent. to under 2 per cent.— what 
rebate off the annual premium do the tariff companies give ? 
They give 10 per cent. 

In order to comprehend fully the entire inadequacy of 
this allowance, it is necessary to compare it with the allow- 
arces given for other fire preventative appliances, havi ing, of 
course, no connection with a fire station. 

In the case of sprinklers, abatements are allowed to the 
extent ef over 60 per cent. off the premium. The presence 


of buckets is sufficient, to qualify the insured for 5 per cent, 


reduction, and chemical fire extincteurs obtain another 5 per: 
cent. It follows, therefore, that a risk which is protected 
by extincteurs and buckets obtains exactly the same rebate 
as an automatic fire alarm installed at many times their 
cost, although these fire extinguishing appliances are totally 
useless without human aid, which is only forthcoming if 
notice is received of the tire. Should the risk be equipped 
with extincteurs and with buckets, and also with automatic 
fire alarms, the 10 per cent. abatement allowed for the fire 
alarm is cut down in most cases to 5 per cent., and can never 
exceed 7 per cent. 

There are many other points of detail in existing revula- 
tions which require alteration, Amongst them may be noted 
the serious, and entirely unnecessary, expense resulting from 
the regulation requiring the erection of an elaborate and 
costly indicator board for even a small building. In a 
building of five or six floors, which has only one door and a 
common staircase, it is easy enough to locate the fire, and 
one indicator is all that is necessary. Probably when fire- 
men break into a building in response to an alarm they never 
direct a glance towards the indicator board. 

The Tariff Association has left the control of automatic 
fire alarms to a provincial sub-committee. This has pre- 
vented the question being brought, in any acute form, to 
the personal attention of the managers of the great insur- 
ance companies who are men of the highest possible ability, 


and very capable of taking broad views on the whole ques- - 
tion of the relation ofe fire companies to fire prevention. It 


is surely a short-sighted policy. which induces the insurance 
companies to cut themselves adrift from the public interests 
and to seek to maintain a high loss ratio and consequently 
high rates at the cost of their clients, the general publics 


But from another point of view this policy is worse than 
short-sighted—it is suicidal. As has already been pointed 
out, the automatic fire alarm companies protect property to 
the value of over 45 million pounds. Most of this pro- 
perty is insured with the tariff offices, notwithstanding 
that the non-tariff companies are prepared to allow 
an abatement up to 30 per cent. off tariff rates 
for risks protected by automatic fire alarms. The 
difficulty which the non-tariff companies have hitherto 
experienced in handling heavy risks, helped possibly hy the 
innate conservatism of the British public, has alone protected 
these rich preserves from attack. But the many recent 
accessions to the ranks of the non-tariff companies have 
immeusely increased their reinsurance facilities and inciden- 
tally have habituated the public mind to non-tariff enter- 
prise. The non-tariff companies are becoming every day 
more aggressive, and sooner or later a successful bid will be 
made for the whole of this gilt-edged business. Property to 
the value of £45,000,000 carrying a loss ratio of 2 per cent. 
will not, for all time, be left in the unchallenged possession 
of the tariff companies. 

In conclusion, it may be well to state succinctly the 
changes which are necessary :— 

1. In towns, a discount of not less than 15 per cent. 
should be granted for automatic fire alarms, unconnected 
with a station, where a warning gong sounds into a thorough- 
fare regularly patrolled by the police. 

2. As in many cases it will be found to be an advantage 
to make connection with the house of the owner, manager or 
engineer, each such connection should carry with it a further 
discount of 24 per cent. | 

3. In buildings arranged in such a manner that only one 
door is used as an entrance, and a common staircase 
approaches each floor, the present indicator board should be 
replaced by a connecting and testing board of a simple 
character having no sub-divisions. 

4. Where connection. is desirable, it should be allowed 
with the salvage corps stations, where such exist, instead of 
with the fire brigade stations or a call station. 

5. A discount of at least 25 per cent. should be given for 
buildings fitted with a connection to a fire brigade station, a 
cal] station, or a salvage corps station. 

6. The Sub-Committee appointed by the Tariff Associa- 
tion to deal with automatic fire alarms should be moved to 
London. . 

None of these recommendations are unreasonable. They 
are all concessions which are bound to come sooner or later. 
It is surely a pity, shat the tariff companies should lag so far 
behind their pon-tariff zivals in the encouragement of the 
use of appliances: Which) will admittedly diminish the tribute 
paid by the community to Fire, that most unproductive of all 
consumers. bus ud ad 


— 
OLD TIMES. 


OH, AYE: what with your screwed, galvanised, solid-drawn, 
heavy-gauge, steel conduits, and what with your 2,500- 
megohm grade vulcanised rubber-covered wires and your 
high-voltage switches, and your long-break porcelain fuses 
and your best of this and your best of that, yon onght to 
have everlasting perfection in your tests ends never a fault at 
all, so you ought. 

And yet you come to me and talk of your worries and 
your troubles with intermittent earths and dead shorts, 
which it seems to me are all due to your own carelessness 
and bad workmanship. 

Ah. my boy, it wasn't like that 30 or 40 years ago. 
We didn't have all these high-insulation wires and conduits, 
and we didn’t have two generations of other peoples’ failures 
and successes as à guide in laying out our installations. No. 
we just had to think things out for ourselves and to do 
things the best way we could with any materials we could 
vet, ‘and trust to luck for coming out right at last. - 

Lor’ love you, you'd wonder we didn't burn down half 
London, the way we did things then. Why, when we wired 
the Jermyn Street Museum of Geology in 1880, we only 
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used Cotton-covered wire; none of your ‘stranded cables 
either, but just a plain. No. 8 gauge, or thereabouts, if I 
remember rightly, and not run in conduit nor even wood- 
‘casing, but just tacked up to the plaster on the walls and 
cornices with staples in a way to give an insurance agent 
the jim-jams, if he saw it nowadays. Where we went 
under floors, I grant you, we did do things a little different: 
used to use 7/16 gutta-percha-covered wires, taped, tarred and 
sanded, but even those just ran loose under the floor-boards, 
and had to fend for themselves without any casing to pro- 
tect them. Where they joined on to the single strand wire 
they weren’t soldered, but just came into brass connecting- 
blocks, and were gripped by screws, and the whole lot 
wrapped in some of the canvas off the coil of wire and tied 
with string. 

What's that? Didn't use high voltages then, didn’t we ? 
Now that just shows your ignorance, young un, for this 
same circuit I’m telling you of, fed 15 are lamps i in series, 
which I reckon must have taken 750 volte, more or less. 
Nowadays you seem to think a 220-volt circuit will break 
down your insulation, and grumble if the engineer comes 
along to test with a 500- volt Megger. It wasn't a short 
run either, for you don’t usually put 15 arc lainps into a 
20 ft. room: leastways, we never did. 

Oh, no ; of course, it wasn't a new building, or the dump 


plaster might have interfered. with our arrangemente con-. 


siderably, but there it is, or, at any rate, there it was, and I 
doubt there isn't one of you dare run a job like that to-day, 
be the building as old as it may be. Think you might for a 
temporary job, do you? Temporary be blowed. "That job 
stayed so and worked so, with never no fires nor nonsense of 
that sort, for 17 or 18 years, if it did a day. 

We weren't so particular about joints in those days either. 
Why, at the South Kensington Museum we never dreamed of 
soldering wires together till about 83— just twisted them 
up tight, that was all. And in '83 you couldn't hardly call 
it soldering, because all we used was a mouth blow-pipe and 
rushes. When I say rushes I don't mean just a rush-light 
(which is a thing you never saw, I suppose), but a bunch of 
rush piths, perhaps a dozen or a score, dipped in tallow to 
form a sort of torch. If you had ever seen them burning 
you would know that they smoked considerable, and smoke 
isn’t good as a flux for soldering, so that after all the wires 
weren't more than tacked ” together. We weren't allowed 
to used soldering irons or spirit lamps in the building at that 
time, for some reason or other. Well, hav ing made our joint 
the best way we could, we insulated it. No pure rubber 
tape and solution ther, my lad, nor no specially prepared com- 
positions and black compounded tapes. Tape, mean! tape 
then, and many a hundred feet of ‘Government red tape, or 
ordinary white tape from the draper’s shop, have I used, 
painting it well with shellac between the layers. Later on 
we got gutta-percha tissue to use, but. that was I IL 
extra special, I can tell you. 

But we used a many brass blocks for connections instead 
of joints, and we just screwed them on to the woodwork of 
the roofs, or on to a block of wood fixed to the iron girders, 
without any insulation between the live metal and the 
timber, and with no cover over them at all. "That was the 
way our leads ran even when we increased our arcs to 25 in 
series—a matter of 1,100 or 1,200 volts. 

And, then, when it came to lighting smaller rooms, there 
weren't no porcelain ceiling roses and counter-weights and 
things as you could get by return of post for fixing up, so we 
just strained two parallel bare wires from side to side of the 
room, about 6 in. apart; fixed 'em to screw-eyes in the 
woodwork we did; not insulated screw-cyes either, but all 
alive, alive oh !. Aye, woodwork's a grand insulator if you 
only knew it. Well, across them bare wires we connected 
our-lamps wherever they were wanted ; noneof your bayonet- 
cap lampholders then; they were Fox-Lane incandescents— 
“flashed, on the premises, my boy, flashed on the premises— 
With mercury-cup connections from the carbon filament to 
the copper Wire terminals, wires which stuck out of the glass 
bulb 6 in., and were just the thing for twisting round. the 
l clothes-line arrangements I’m telling you of. 

[n other cases, we just fixed the lamp on the end of the 
wires which hung down from a cleat on the ceiling: later 
on, When we rose to the luxury of flex, it was soldered to the 
Wires and hung down from the cleat in the same way, 


the whole lot back without using them. 


Later still, as we advanced, we hgd a mahogany block on 
the ceiling and brass terminal blocks screwed to that—all 
home-made, of course, as our cleats were, too, and. many 
another little contrivance. 

It wasn’t till °84 that we had out first Fan er T 
we found they short-circuited in connecting up. so we sent 
The next vear we 
vot. to the hooks-and-spring lampholders with loops- left, in 
the tops of the lamps for attaching to the hooks. 

About the same time we got our first stem fittings, aud 
you'll think it odd nowadays to hear that we used the stem 
ns our return wire. The fitting was fixed on a mahogany 
ceiling block, and one wire was connected to a terminal on 


its base-plate, the other being led down inside the tube. The 


blocks for these fittings were fixed direct on the iron girders, 
so they formed the only insulation there was between the 
circuit and earth, but, of course, this wasn't a high-pressure 
circuit like the arc lamp one. Sixty-five volts it was at first, 
and afterwards 92 volts, and they called the lamps 60 C. p. 
In '81 we only had 60 of them altogether, and 16 10-ampere 
ares: the 16 10-ampere. are lamps was all our Anglo- 
American Brush dynamo would take with the armature she 
had in then, which had a cast-iron core. 
laminated wrought-iron one put in, and then she managed to 
take on 25 lamps Without hurting herself. You oan see a 
smaller machine of the same type in the Science Museum to- 
day, if you go across to the Southern Galleries to look -for it. 

We never had resistances in circuit with our arcs then, 
because we reckoned there was resistance enough in a 
700-yard run of wire (all the lamps being in series) if. only 
you kept the wire small enongh. 

Hadn't got beautiful marble awitehboards in those days, 
in fact, the incandescent dynamo didn't use a switch at all. 
You just started the engine and ran her up to speed when 
you wanted the lights on, and you shut down when you 
wanted to turn the lights off, and that made everything as 
simple and easy as eating bread and cheese. We did have a 
switch on the arc machine main for the 25 lamps—not one 
of your quick-break spring-knife, carbon-contact, double- 
break kind, with a magnetic blow-out, and all that, but just 


a common sliding contact, which made you fill your lungs 
before. you went to switch off, and blow for all you were 


worth whilst you turned the handle so as to get the arc 
out before it burnt up all the brasswork. But then, as I 
said, that was when we had our 25 lamps in series. 
Before that, when we had only the 15, there wasn't no 
switch at all, and I remember when we shut down, we always 
unscrewed the terminals on the dynamo and pulled out the 
mains. 

You must remember that the Museum was one of the first 
public buildings in London to have an installation of electric 
light—at any rate, of such a size—and therefore there was a 
good deal of experimenting to be done. You see, at that 
time the South Kensington Museum was run by the Royal 
Engineers, with Maj.-Gen. Festing (or Lieutenant, as he 
would be then) at the head of everything, and there weren't 
no Boards of Education nor Offices of Works nor Governing 
Bodies as had any say as to how things had to be done. . If 
the General wanted some new contrivance to be tried, he just 
ordered the parts to be made, and he saw all the experi- 
menting done and decided whether it was worth using or not. 

We had our own generating station in those days, not very 
large at first, but added to a good bit as time went on. 
Thirty years ago there was a two-c ylinder, semi-portable 
engine of Ransom & Sims, as they called 16-H.P., but which 
gave us 32-horse when we wanted it. That drove the 
‘Anglo-American Brush dynamo Pve told you of for the are 
lamp circuit, and just about the beginning of '81 we got 
another Brush machine started which we used for the in- 
candescents and drove from an 8-H.P. Crossley gas engine. 
The gas engine had been put in to drive an old Siemens 
dynamo for lighting a hand-feed lantern arc lamp and, when 
that wasn't wanted for lectures, the dynamo supplied the 
incandescents. That machine’s armature, with a slice cut 
out to show its “innards,” is on show in the museum now— 
retired on a pension, as you might say? 

A bit after that we got a dynamo of somebody's er 
name I don’t rightly remember, which nearly turned our hair 
grey. The windings of the armature were filled in with 
plaster of paris in some way, and by-and-bye, when you were 


Later on we got a 
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as nice and comfortable as may be, you'd hear a 
little thud on the ceiling or, perhaps, you'd get a dab in 
the eye with the bits of plaster it began to throw out as it 
spun round. And talk about sparking ! ! Why, man alive, 
fifth of November crackers weren’t in.it with that there 
machine. Well, you may be sure we got tired of that in a 
few weeks, and out it had to go and we got a Victoria Brush 
dynamo, with a Gramme ring armature, for lighting our incan- 
descents instead of it. 

Nowadays you are all for carbon brushes and sparkleas 
commttation, but at that time we hadn't vot as far as carbon 
for brushes; hadn’t even got to the copper-gauze brushes 
you can find on a few old machines which are doing their 
bit of work even yet. 
machine were just bundles of brass wires, held together with 
a brass clip somewhere near. the bottom and soldered together 
at the top. Well, the plaster of. paris machine had sparked 
a bit, but the new Brush one did its best not to take second 
place in that respect, and in consequence them brushes got 
warm. They didn't only get warm, but they got hot ; and 
when they got hot enough the solder began to melt. To stop 
that I had to hold wet flannels on them to cool them down, 
aud holding wet flannels on hot brushes with them eternal 
flickering, flashing sparks going off their ends ain't good for 
the eyes. Many’s the night I've had to get out of bed with 
the agony of it, and bathe my eyes or put on a tea-leaf 
poultice to ease the smarting. And I wasn’t the only one by 
a many as suffered from that, for the doctors got to know 
that gravel-rash in the eyes, which electricians suffered 
from, quite familiar. Well, we stuck to it for some months 
or maybe a year, and then that dynamo had to go back to 
the makers, and when we got it back again it knew how to 
behave itself better. 


Now I dare bet that nowadays you hardly have an idea of 


what tree wiring is ; no, you run all your circuits straight 
back to distribution boards with no tappings or tee joints 
whatever. And yet not much more than a dozen years ago 
it was the common system of wiring buildings. You just 
run your mains about the building in wood casing and tapped 
single No. 18 on to the 19/168 or whatever size they were 
at all sorts of odd spots and corners, or you divided them into 
several pairs of smaller cables, at one point or another, which 
in their turn branched off all over the place. 

But, if you had gone into some of the galleries of the 
old part of the Victoria and Albert Museum, not much more 
than a year ago, you might have seen something of an older 
system still at work. Along one side of a gallery, held by a 
wood fillet direct on the plaster of the cornice and covered 
with white-wash, would run a single 19/14 wire and a similar 
one in: a like manner on the opposite side, a No. 14 tapping 
from each being clipped to the ceiling, and running out to meet 
each other at every fitting in the centre of the gallery. 
Short circuits weren't over likely to happen with an arrange- 
ment like that, even if the wires were All Blacks " (or 
oftener brown), instead of being coloured black or red for 
the different poles. 

Aye, we fixed things up in strange ways then, or, least- 
ways, in what seems strange ways to look back at now. 
Even as late as '87 we were running a pair of 37/168, only 
insulated with one layer of pure rubber and two of tape, 
fixed slap on the walls with iron cleats with a bit of felt 
tacked under; and, about the same time, we had some 7/108. 
lead covered and with jute insulation, which we fixed up 
with ordinary pipe-hooks and a bit of wood to stop the hook 
being driven through the lead. What do vou think of that. 
lad, eh ? 


Of course, with all these promiscuous tappings and joint- 


ings, we had to stick a sight of small fuses all over the 
place. Little porcelain knick-knacks for such-like contri- 
vances weren't turned out.im hundreds and thousands in 
them days, and I doubt if the idea of using it as the material 
for mounting fuses on had got into anybody's head. 

Anyhow, we had a lot of Mr. Hedges’ fuses to try of one 
sort and another, and they were all mounted on wood, and 
some of them had wood covers as well. The first of his as 
he got us to try was just a block of beech or some such 
wood, with a slice cut off the top to form a sort of a lid, 
and through this lid, and into. the block, a hole was bored, 
like as it might be the crater of & volcano. On the top of 
the block and bent down into this crater were two thin brass 


The brushes on that Victoria Brush 


plates, and the bare ends of the wire were laid. ome on each 
plate, and the wooden lid, which was fixed on with two wood- 
screws, pressed them down to make contact. All very well 
while the thing was new, but when the lid began to warp a 
bit the connections got rather shaky, and consequently arcked 
a little now and again, and, as some of the wires were 
insulated with a single layer of pure rubber strip and then 
cotton covered and paraffined, it wasn't long before there was 
little troubles with fires at one place or another, and so we 
had to alter our arrangements. The actual fuse for these 
blocks was a piece of tinfoil on a plug of wood which was 


pegged into the hole so as to make contact with the ends of 


the two brass strips. 

Tinfoil was the regular thing to make fuses of then, 
because fine wires of lead or tin weren't made. 

A little bit later on we had other Hedges' fuses, very 


similar in most ways to the single-pole circular ones you can 


buy now, only the bases and screw-covers of ours were made 
of box-wood instead of porcelain, and the fuse itself was a 
strip of tinfoil carried ou. a strip of mica to stop it sagging 
down in the space betw een the terminals. 

Ah ! well, my boy, we've learnt a good deal since ihe days 
[ve been talking about, aud the mistakes we made must 
seem ridiculous to you, but [ tell vou you don't know half 
the contriving and scheming we had to do for want of the 
right materials. But you want to remember this, young’un, 
that you mustn' t get thinking that, just because you always 
do things one particular way, everybody else's way must be 
wrong, like as if you couldu't kill à cat nohow but.by 
hanging it. 

No, no : keep your eyes open and your mind open for new 
ideas, and then in 30 years’ time you may have just as 
strange an old man’s tale to tell the nippers, as I've been 
amusing you with to-day. pe Anes and ee by P. 
BLAdd.) 


RAILWAY RATES AND CHARGES, &c. 


OWING to the i increasing importance of the above dian 
the electrical trader is finding it essential for him to have 
special information on intricate questions which frequently 
occur in relation to railway affairs. To meet the increasing 
demand for reliable information, we have arranged with an 
expert on railway rates and affairs to answer any question 
which is of general interest to our readers. Whether the 
question is simple or difficult is immaterial. The following 
are a few of the points to which suggested questions might 
relate :— 


1. Correctness of any aue 

2. Correctness of any other railway charge, such as cartage, 
warehousing, &c. 

3. Questions on railway laws as Relating to rates, charges or 
customs. 

1. On classification of electrical goods. This i is a most important 
point, as it is not many years ago that the railway classification 
included very few electrical goods, whilst now hundreds of articles 
are included. It is essential that a correct interpretation of the 
classification be placed on electrical goods owing to the high rates 
which are usually charged on this class of goods. 

5. Answers will be given to questions relating to any overcharge. . 
grievance, or complaint concerning which a trader may require 


, information. 


6. Questions relating to routes, correct consignment of goods 
or other incidental matters will receive attention. 

Seeing that railway charges add to the cost of production, 
it is essential that these charges are correct and at the lowest 
minimum price. It is to be hoped that full advantage will 
be taken of a feature which is intended for the benefit of 
our readers generally. 

Owing to the manner in which the larger railway 
Companies iare amalgamating to protect. their own interests, 
the necessity i8 apparent for all traders to protect themselves 
by keeping à keen look out on all eharges so that thev may 
secure all the privileges and advantages which now obtain. 
The mass of detail which a reader would probably have to 
wade through to obtain correct information frequently deters 
him from goiug wore fully into railway questions. It is 
different, however, with one who is thoroughly conversant 
with railway matters, aud therefore it will be useful to know 
that reliable information can be obtained on application to 
the Editors of the ELECTRICAL BR EYIEW, 
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ELECTRIC POWER SUPPLY IN SOUTH 
AFRICA. E 


TWELVE months ago his late Majesty’s High Commissioner 
for South Africa appointed a Commission to inquire into and 
report upon the establishment of large electric power com- 
panies in the Transvaal, and the effect of such concerns on 
the gold and coal industries, on the railways and various 
other interests of the country. For the purposes of this 
inquiry evidence was taken from all parties interested in the 
subject, and it is clear that after holding 36 sittings and 
examining 54 witnesses, the Commission has obtained an 
amount of disinterested information which is of extreme 
value in elucidating the true position of electricity supply in 
the Transvaal. The Commission, however, does more than 
merely set forth a statement describing the effect on the 
various industries ; it makes very definite recommendations 
iu regard to the control of the existing concerns, which, if 
carried out by Parliament, will very seriously influence their 
future, and will put an entirely new complexion on the 
statements of the prospectuses by which the various power 
companies of the 'Transvaal raised money in this country. 

It is impossible to print the findings of the Commission 
in full, and we shall attempt to give ouly a condensed account 
of the somewhat voluminous document. 

In setting forth the history and present position of electric 
power supply iu the Transvaal, the report states that the 
following companies and corporations are engaged in the 
generation and supply of power to outside parties :—(«a) The 
Victoria Falls and Transvaal Power Co., (b) The Rand 
Mines Power Supply Co., (c) the Johannesburg Municipality, 
and (d) the Pretoria Municipality. I 

To those who followed the initiation and development of 
the Victoria Falls Co., it is well known that the prospectus, 
on which, we presume, the necessary capital was raised, 
stated, iu addition to purchasing the concessions granted by 
the late Republican Government for the supply of electric 
current on the Witwatersrand, as well as the property and 
plant of the two operating companies, it secured the preferent 
riglit for 75 years to develop 250,000, Kw. at the Victoria 
Falls. In the criticism which we made at the time the 
prospectus was issued, we urged that there was little likelihood 
of the Victoria Falls beiug seriously considered as a definite pro- 
position, and that the only tangible assets which the shareholders 
secured were the already existing power stations. How little 
importance the directors attached to the Victoria Falls— 
apart from its influence on the public—was immediately 
disclosed when the threatened opposition of Messrs. Lewis and 
Marks by means of a projected power house on the Vereeniging 
Estates, was followed by a complete capitulation of the Victoria 
Falls Co., which entered into an agreement with Lewis & Marks 
to erect an auxiliary steam-driven station at Vereeniging, and 
thus made still more remote the probability of ever utilising 
the water-power from the Victoria Falls. We always ques- 
tioned the morality, if not the legality, of raising 


money through the agency of a picturesque, but 
ntterly impracticable, scheme, but while we doubted 
transmission from Victoria Falls, one never imagined 


but that the company had an inalienable right to concessions 
on the Rand. The original prospectus of the Victoria Falls 
Co., invited capital by virtue of having secured various 
undertakings, and it is interesting, if not satisfactory, to 
learn what the Commission has to say regarding them. 
Apart from the Rand Mines Power Supply Co., which was a 
later development of the undertaking, the company purchased 
two concessions granted by the late Republican Government 
for the generation and sale of electric current on the Wit- 
watersrand. The first of these was originally known as the 
Siemens & Halske concession, and was afterwards ceded to 
the Rand Central Electric Works. Modifications in the 
agreement were made subsequently with the late Crown 
Colony Government, the most important being the extension 
of the expropriation period from 15 to 42 years. It is not 
necessary to refer to the details of the purchase by the 
Victoria Falls Co., except to mention that the property and 
rights were acquired from the Rand Central Co., apart from 
cash, for £175,000 in debentures and £175,000 in prefer- 
ence shares, But it is of the utmost importance to note the 


remarks of the Commission, which cast a serious doubt on 
the value of the concession. . 
„It appears to the Commission that the absorption by 


the Victoria Falls Co. of this concession is a contravention 


of Article 8 of the original agreement,* and that such con- 
travention might entail serious consequences to the company 
holding the concession. The fact that the Rand Central 
Electric Works and its successors in title have supplied 
customers other than mines, contrary to the terms of their 
grant or concession, seems also to be a contravention, and it 
is in evidence that although application was made by their 
attorneys, Messrs. Lance & Hoyle, in 1906, for ratification 
of the Rand Central Electric Co.'s conduct in this 
respect, no such ratification has ever been given by the 
Government.” | 

This is a statement in clear and unmistakeable language 
to the effect that the Victoria Falls Co., in so far as the Rand 
concession is concerned, is carrying on an illegal business. 
Let us go a little further, however, to see what is said con- - 
cerning other agreements about which a good deal was said 
in the prospectus. 

The second concession granted by the Republican Govern- 
ment was to the Simmer & Jack Mining Co. for the supply of 
current to five adjacent mines; no exclusive right was 
granted, and amalgamation with other grantees was only per- 
mitted by the consent of the company. This concession was 
ceded to the General Electric Power Co., and in 1907 trans- 
ferred to the African Concessions Syndicate, which in turn 
sold it to the Victoria Falls Co. for £150,000 in cash. 

Regarding this concession, we will again quote from the 
Commissioner's report :— 

„It appears from the prospectus of the Victoria Falls Co. 
that the supply of power was not confiued by the General 
Electric Power Co. to such customers as were specifically 
mentioned in the concession, but that current has also been 
supplied to the Germiston Municipality and others—this 
would appear to be a breach of the conditions of the grant. 
Furthermore, the amalgamation of this concession with the 
Siemens & Halske concession appears to be not only a breach 
of Article 8 of the Siemens & Halske concession, as pre- 
viously stated, but also of Article 13 of the agreement of 
November 14th, 1905, above referred to.” 

While it is not surprising that the changes of government 
should have resulted in the terms of the original concessions 
being in some cases exceeded, the Commission appears to show 
very little sympathy, for it declares :—* These facts will be of 
importance when considering the measures adopted in 
placing the existing power companies under publie control.“ 

By the beginning of 1908 the Victoria Falls Co. owned 
the two existing grants on the Rand. It shortly afterwards 
commenced the erection of a new plant of four 3,750-KW. 
turbo-generators at Simmer Pan, near Germiston, which is 
now in operation. Two 4,000-Kw. turbo-generators have 
been. also ordered, and are expected to be in immediate 
operation. Apparently this station was built on the assump- 
tion that the original grant to Siemens & Halske permitted 
the erection of a plant at any point on the transmission line ; 
the Commission, however, does not consider this assumption 
has been proved to its satisfaction, and, in fact, considers 1t 
undesirable that tlie company should have the right of 
erecting stations and carrying transmission lines over pro- 
claimed ground without the sanction stipulated for under the 
Gold Laws. i | 

A reference is made in the report to the agreement entered 
into with Messrs. Lewis & Marks for the exclusive right to 
erect an auxiliary steam-driven station at Vereeniging, and 


it is, perhaps, a point worth noting that, while definite 


references to this agreement were made in the prospectuses 
of 1906 and 1909, certain modifications have been appa- 
rently necessary, and at the date when the Commission 
issued its report the agreement had not heen signed. The 
subsequent arrangement made with Messrs. Harper in con- 
nection with the supply of electricity to certain Rand mines, 
which resulted in the formation of the Rand Mines Power 


* Article 8 of the original concession is as follows: The firm of 
Siemens & Halske hereby binds itself to the Government that on 
the erection of one or more companies at least 90 per cent. of the 
share capital shall consist of fully-paid up shares. Amalpamation 
with other grants for power transmission can only occur with the 
approval of the Government.” 
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Supply Co., is too well known to be recapitulated here. It 
is, however, interesting to quote from the report the financial 
statement which sets forth the exact position of the Victoria 
Falls Co. 

The authorised capital of the Victoria Falls and Trans- 
. vaal Power Co., as reported by the general manager to the 
Commission, is as follows: ; 


£1,000,000 ordinary shares of £1 each, all issued. 

£2,000,000 preference. shares of £1 each, of which £1, 108,000 are 
issued, and 

£3,000,000 5 per cent. debentures, of which £800,000 have been 
issued and an additional £900,000 are about to be issued. 


The prospectus of April, 1909, stated that subscriptions 
for an issue of £900,000 £5 per cent. debentures at 94 per 
cent. had been guaranteed, but apparently it has not been 
yet considered necessary to issue them. 

The assets of the company comprise the following, and it 
is interesting to reproduce them, having in mind the state- 
ments of the original prospectus. 


1. By purchase of the Victoria Falls concession £1,120,000 
2. By purchase of the General Electric Co. s conces- 
sion and plant 150,000 
3. By purchase of the Rand Cental Electric Works 
concession and plant 350,000 
4. By acquisition of power contracts ander —— i 
dated April 26th and February 20th, 1908, and 
sundry payments in connection with items 1, 2, 
3 and 4 A 43.910 
5. By payment on e of a sum of £69, 583 d 
; in respect of the acquisition of Mr. W. A. 
Harper's rights to supply the Rand Mines 
Eckstein Group— with power Pas . 90,195 
6. By £1,500 consolidated 2} per cent. sock: ET T ` 
deposited with the Transvaal Government 1,305 
7. By preliminary expenses vis Ve 22,202 
8. By distribution lines and cables 93,307 
9. By cost of work executed at Simmer Pan aud 
Brakpan 305,559 
10. By expenditiire o on i material N no ys 562,139 
11. By freehold site at Rosherville Dam.. ^ 4,500 
12. By 500,000 shares in Rand Mines Powel Supply Co. 
. 10 per cent. called up 50,000 
13. By furniture, 'office equipment, stores live stock: 
vehicles and harness m 15,000 
14. By Vereeniging generating site, Wayleaves: p say 25,000 
15. By expenditure on plant installed and to be in- 
stalled, discount on debentures, deposit with 
trustees for debenture-holders, proportion of 
management and general expenses, and cash at . 
bankers PM vis vies 888 "m 734,878 


£3,508,000 


It is to be presumed that this is a general statement and 
balances the capital account without the £900,000 of deben- 
tures which presumably have not been taken up. 


With the statements of profits set forth by the Commission, 


which is merely a reproduction from the prospectus, we need 
not concern ourselves at the moment, but we do most 
seriously quarrel with a statement put forward and accepted 
in the report. In order, however, that this point may be 
appreciated, we will reproduce a paragraph :— 

The whole of the issued debenture stock and 900,000 
preference shares are held by German banks and the Allge- 
meine Electricitàts Gesellschaft. It was suggested to the 


Commission that the large holding of German firms is 


responsible for the fact that the supply of material for the 
new stations at Brakpan and Simmer Pan, as well as the 
contracts for erection, have fallen mainly to German con- 
tractors and manufacturers. The Commission is satisfied, 
however, that although the German subscribers of capital 
stipulated for German manufacturers and centractors, these 
latter would, in any case, have succeeded in open tender.” 
-Who satisfied the Commission that the Germans would 
have succeeded in open tender? Surely the Germans them- 
selves or even their offspring, the Victoria Falls Co., would 
be hardly able to give an unbiassed opinion, and as no 
offers by English firms were before the Commission, one 
utterly fails to see what evidence there was on which such a 
sweeping assertion could have been made. The Germans 
have on many occasions failed against British manufacturers 
in open tender, and there is nothing to show that they would 
not have done so in South Africa if the field had been open. 


opinion, 


One must not forget that German manufacturers, both in 
St. Petersburg and Moscow, failed in open tendering against 
British firms, and it was only by the adoption of un-English 
methods in the former that they secured the order for tram- 
way equipments. We desire, however, to be quite under- 
stood in the matter; if German banks put up the money, 
they are entitled to ask that German manufacturers should 
supply the plant, and we should be happy to see British 
financiers following the same course; but we do sincerely 
regret that the Commission should have been so seriously 
misled on the subject, of open tendering. 

We feel certain that if representatives of British manu- 
facturers had been invited to express an opinion. on the 
subject, the Commission could not have persisted in their 


that the Victoria Falls Co. is a German organisation with an 
English name, and so long as its directors and officials are 
controlled from Berlin, the bulk of the electrical machinery 
which enters South Africa will be of German origin. | 

There are several other matters in ue D a to which we 
shall refer in a further article., 


GERMANY'S EXPORTS OF ELECTRICAL 
GOODS DURING 1909. 


THE following statement, showing the quantity of electrical goods 
of various kinds exported from Germany during the year 1909, is 
taken from the recently issued official statistics ; the figures for the 
corresponding period of 1908 have been given for purposes of 
comparison, increases and decreases being shown :— 


In double centners (220:4 Ib.) 
1908. 1909. Increase or 


decrease, 
Dynamos, Motors, Converters, Transformers and 
Choking Coils, up to 5 Double Centners weight.— 


To Austria-Hungary 7,800 | 8.100 + 600 
„ Great Britain 3,000 2.300 — 700 
„ Belgium 3,600 1.100 + 500 
„ Italy ... 12,300 10.200 — 2.100 
„ Netherlands 2.400 2.600 + 200 
„ Russia in Europe 3,000 4.100 + 1,100 
„ Span 2,300 2400 + 100 
„ Other countries 17, 900 18.100 + 600 

Total 51.900 52,200 ＋ 300 
Ditta, over © Double ent ners in weight. -- 

To France 15,000 16,600 + 1,600 
„ Switzerland 2,600 1.200 + 1,600 
„ Netherlands 8600 7.600 — 1,000 
„ Belgium - 22,500 15,200 — 7,300 
„ Great Britain 19,000 12,400 — 6,600 
„ Austria-Hungary 10,600 8,100 — 2,500 
„ Italy... 42,000 31,300 - 10,700 
„ Russia in Europe 10,500 9,600 — 900 
„ Norway... ii 5,800 4,800 — 1,000 
„ Spain 16,700 16.200 — 500 
- Argentina Sas 10,500 6.100 — 4.400 
„ Japan son 8,900 9.200 + 300 
„ British S. Africa 8. 300 15,100 + 6,800 
„ Other countries 44,000 28,800 - 15,200 

Total 225,000 183.200 — 39,800 
Rotors und Commutautors, — l 

To Great Britain 3.900 4.700 + 800 
„ Austria-Hungary 3.300 3.000 — 300 
Italy 4,800 3.600 — 1,200 
„ Russia in Europe 3.700 2.700 — 1.000 
„ Other countries 13,300 13,500 + 200 

Total . 29,000 27,500 — 1,500 
Aceumulators and Plates, without horn or rubber, 5. — 

To Denmark sat is 7,400 8.700 ＋ 1,300 
„ Netherlands 2.000 4.100 ＋ 2.100 
„ Sweden 11.100 66. 800 — 4.309 
„ Argentina 5. 500 3.300 - 2.200 
„ Other countries 15,000 13.400 — 1,600 

Total 41,000 36.300 — 4,700 


At any rate, we feel justified in again asserting 
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1908. 1909. 
en ble.— 
To Netherlands. 27,600 25.900 
5 Belgium „„ Cabo 42, 000 41,500 
„ Great Britan 24.000 15,900 
„ Denmark es „ 26,000 18, 600 
„„ Sweden . 34,400. 29,700 
„ Spain ses ‘a's 5,500 5,700 
S Argentina PIX! oon : .28,200 "s 31,700 
% Japan ess Vs 11,400, 3,900 
», Uruguay T" eae 4,100 2,400 
„ italy... v: II. 100 8.400 
„ Norway 3,900 8,000 
i. y Roumania (990.5. AF 6,900, . 1.900 A: 
» -Finland... eet a. eRe 9,200 3,000 
„ Other countries . 57,700 127,600 
' "Total es. 297,000 324,200 
P Lamps.— M e S P 
To Belgium, Misit. ‘Wee 600 500 
, Russia in ud wate 790: 800 
„ Great Britain ow. 990 700. 
„ Argentinn ww 530 700 
„ Austria- Hungary " 640 600 
„ U.S. America is 590 900 
» Other countries see 3,560 3,400 
Total 7,700 7,600 
Incandescent Lamps. 
To Austria-Hungary sta 700 1,200 
a uas cet 680 700 
» Great Britain ... mS 8,100 4,400 
„ France. aie vie 700 1,500 
, Russia in Europe ine 1,000 2,000 
» Other countries aes 3,820 6,700 
Total. 10,000 — 16,500 
Telegraph and Telephone Material.—. | 
* To France... — e e 960 1,500 
„ Great Britain. 2.640 2.300 
„ Italy h 1.570 1.000 
„ Austria-Hungary ... 630 1,000 
TE Switzerland %% „„ 780 800 
„ Belgium eec jki 1,370 2,100 
» Netherlands ... eco 640 800 
„ Russia in Europe oon 1,150 1,400 
» Denmark eee - 1,120 600 
» Brazil eee ecc eee : 780 500 
„ Other countries T 3,460 4,000 
Total .. « — 15100 16, 000 
Electrical Apparatus for Lighting, Power, &c.— 
To Belgium "n: 6,430 5,000 
„ Great Britain T 5,870 4,700 
» Netherlands ... T 4,140 8,300 
„ Spain ... ‘ae -— 3,810 4,400 
„ Switzerland " 2,770 2.700 
„ Italy si 7.530 7,300 
i Austria-Hungary eee 6,530 6,800 
„ Russia in Europe us 6,290 7,900 
„ Sweden es sre 4,910 2,800 
» Argentina Ue Che 5,310 3,900 
„ Chile aes T 3,210 1,600 
„ Japan A 2,320 1,400 
m British 8. Africa $a 2,830 2,600 
„ Denmark 805 eso 2,800 1,900 
, Uruguay -— bx 1,500 900 
» Other countries ET 12,650 14,700 
Total. 78,900 71,900 
Electrical Measuring and Recording Instruments. 
To Great Britain ... vee 510 700 
„ Italy .. x 1,470 1,800 
„ Austria-Hungary 1,890 2,000 
» Switzerland  ... ‘tie 510 500 
„ Denmark ti T 720 500 
„ Sweden aa 710 500 
. Russia in Europe "T 1,240 1,600 
„ Spann 530 600 
„ Other countries 500 3,070 4.000 
Total. 10,650 12,200 
Carbons, Brushes, Ac. 
To France ose T 2.360 2.300 
» Switzerland  ... 828 1.570 1.200 
„ Austria-Hungary s 2,940 2.800 
„ U.S. America dux 5,530 9.100 
„ Great Britain. 14.120 13,10 
„ Italy... ve 885 6,650 5.100 
„ Other countries eis 16,030 — 19,400 
Total ove 49,800 53.000 


In double centners (290 4 lb.). 
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1.170 
840 
590 
70 
230 
270 
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1,610 
920 
230 
900 
600 
2,050 
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records of coal consumption, 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION: GLASGOW. CONVENTION. 


(Concluded, from Vol. 66, p. 1021.) 


AT the Thursday meeting discussions were initiated by MR. GEORGE 
WILKINSON (Harrogate) on The Advantages of Continuous Recotds 
of Costs and Steam Consumption.“ and by Mz. S. J. WATSON (Bury) 
who, at short notice. took the place of Mr,. Fedden, who was, 
unfortunately, absent through illness on " Cheapening of the Cost 
of Mains and Services." 

Mer. WILKINSON said it was often the case that cost records were 
obtained for the edification of the engineer, though they might' be 
turned to much better use. At Harrogate daily records were posted 
up, and great interest was taken in them by the employés. "Three 
items in the boiler house were worth careful attention, namely, air 
leakage into flues, &c., economiser efficiency and pipe condensation: 
In the case of a Midland power plant the use of plastic cement for 
the brickwork of flues, &c., and the casing-in of damper tops, had 
resulted in an average increase of 50“ F. in the temperature in the 
economiser, representing some £500 a year saving. This example had 
been copied at Harrogate, and the economiser temperatüre was 
raised 25° to 30°. The temperature of the economiser feed had an 
important bearing on its efficiency ; by decreasing the feed tem- 
perature to about 95° it was possible in some cases to improve the 
economiser efficiency by 24 per cent. He noted at the Pinkston 
station that the feed temperature to the economiser was as high as 
140° to 1507 F., a temperature which substantially lowered the 
economiser efficiency. It was a fallacy to think that superheat was 
a remedy for condensation in pipes. At his own station there was 
a loss of some 3 gallons per 100-ft. surface of steam pipe. It was a 
bad practice to drain steam pipes through the turbine to the con- 
denser; at Harrogate the pipes were drained back direct to the 
boilers. The Hopkinson-Ferranti valve, when used in horizontal 
pipes, tended to encourage water. pockets between valves, and he 
understood that in some Government departments they were only 
used on vertical pipes. 

Mr. C. E. C. SHAWFIELD (Wolverhampton) remarked that as 
the station increased in size, it was very difficult to keep continuous 
records of the process of generating. Each boiler's coal could be 
measured, but this did not give a record of the hourly consumption, 
which was what was wanted. The coal per unit varied greatly at 
different times, and he had found during night shifts that an 


increased output corresponded with a decreased coal consumption. 


All water of condensation should be continuously recorded, so that 
the actual water used at any time could be found; this applied also 
to steam pipe condensation. Automatic CO, recorders were not by 
any means so reliable a guide to combustion as was imagined ; 
possibly some form of portable recording apparatus was better. 
It was possible that too much effort was made to obtain low costa ; 
coal was sometimes cheaper than interest and sinking-fund charges. 

MR. FRANK AYTON (Ipswich), agreeing with the last remark, 
said it was even more necessary to look after the accuracy of the 
consumers' meters than that of those on theswitchboard. Recording 
instruments easily went wrong, and lost their usefulness, and 
the CO% recorder required continual attention. At Ipswich the 
Krell instrument was found liable to trouble from dust, and the 
temperature of the boiler house, which spoilt the rubber joint-tubes, 
and allowed air leakage. CO, recorders were probably more valuable 
as indicators of air leakage than of the amount of CO}. Glazed brick 
covering and settings with portland cement mortar should be used, 
as fireclay was useless for most settings owing to the temperature 
not being sufficiently high to fuse the fireclay. At Ipswich cement 
mortar made of ground firebrick and portland cement had been 
used after passing satisfactory tests in the destructor furnace ; it 
was also the practice to coat all flues, &c., with pitch as a remedy 
for porosity. Other points worth attention were, a scraper which 
would clean economiser tubes, the painting of all exhaust 
pipes, &c. As regarded costs, he had found it advantageous 
to pit one shift against another; he also logged stand-by coal 
separately. All-night street lighting should cost very little when 
one considered the generating conditions at light load. 

Mr. C. H. WORDINGHAM felt that the metering craze was being 
carried too far ; it was impossible to use such an accumulation of 
records, which. without doubt, were subject to inaccuracy. Too 
much was made of daily, hourly, shiftly, &c., records, requiring 
costly and elaborate apparatus. Mr. Wilkinson s method of putting 


all the pipe condensation straight into the boiler again was better 


than measuring it and not putting it back. 

MR. FRANK NEWINGTON (Edinburgh) said it was not much use 
constantly testing coal for moisture and specifying for payments 
accordingly. as he had found that colliery people would get an 
extra price if they had to tender to an onerous specification. 

Mr. MARK RUDDLE (Dublin) said that with a small plant it was 
easy to keep and use records, but in a large station, with the ex- 
ception of a few necessary tests, he believed that the staff could be 
better employed in other ways, such as looking after the plant, 

Mr. H. LEA (Lea Recorder Co.) referred to his experience in 
South Africa when supervising the steam plant at the East. Rand 
Proprietary Mines. There each boiler house handed in monthly 
and each department was debited 
with its own cost. To facilitate accurate records, he had intro- 
duced his apparatus, and as regarded the real utility of records, it 
did not seem too much to pay a man, say. 6s. per day to look after 
the fuel consumption of a 4.000-KW. plant. which would run into, 
say, £20 a day. He thought there should be more co-operation 
between the construction and maintenance departments, and that 
more attention in training should be given to the running of 
plant, 
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MR. S J. WATSON (Bury), in opening the discussion on the 
cheapening of the costs of mains and services, said little reduction 
in cost had occurred during the past 10 or 15 years, and the price of 
cable was actually higher than it was some years ago. The decreased 
revenue brought about by the use of metal lamps lent prominence 
to the subject. It was evident that excavation offered little oppor- 
tunity for retrenchment, but taking the cable itself, it would be 
found that H. r. cable cost only some 16 per cent. more than L. T., 
although it carried several times the power. Copper was really the 
only material for the conductor, as aluminium meant a considerably 
enlarged cable. Bare conductors in filled troughing offered some 
scope. On the whole, he came to the conclusion that the only way 
to reduce cost was by increasing the pressure of distribution, i.e., 
by generating and distributing H.T. alternating current and trans- 
forming down for local use. The distribution of three-phase alter- 
nating current offered great possibilities in this country. It should 
be possible to get wider pressure regulation allowed, now that metal 
lampe were so much used, as this would enable a higher current density 
to be employed. More attention should be given to overhead mains, 
which cost from one-third to one-quarter as much as underground 
cable and made it possible to give a supply. in places which would 
otherwise have to go without. Services in Bury cost from 35s. to 
£11 each, and averaged about £5 for a 25-KW. service, three-wire. 

Mr. FRANK AYTON (Ipswich) said experiments with services laid 
on the solid and armoured systems disclosed little difference in cost 
due to cable, A 7/20 two-wire service 6 yards long cost £1 198. 9d. ; 
10 yards, £2 Ys. 0d. ; similar armoured services cost £2 4s. 5d, and 
£2 128. respectively. The difference between the two systems was 
in the service box, which, on the solid system, cost fs. 5d., or with 
compound, 73. 103d. as against similar costs of 138. 8d. and 1058. 10d. 
for the armoured service. The cheaper boxes were made by the 
Corporation, and there would be little difference under that Read if 
the Corporation made them all. Where one might gain something 
was on the services and fittings inside the consumers’ premises. He 
had successfully used bare conductors laid solid in troughing, which 
cost only 60 per cent. of ordinary work. 

MR. SANKEY (Whitehaven) gave the average cost of 20 10-yd. 
services as £2 lös., and the total average cost, including meter 
board, as €3 3s. He thought there was a good deal of scope for 
simplifying fittings on consumers’ premises. 

MR. PICKVANCE (Wrexham) said a £4 service seemed costly for 
five or six lights; a fair average in his town: was £2 58. per 
service. He had found cables laid on the solid system to be 
damaged through the chemical action of the soil, and it might be 
interesting to record as touching on excavation costa, that some of 
the older mains at Wrexham were laid at a depth of 6 ft., that was 
under the water mains. He came to the conclusion that bitumen 
insulated cables best withstood the action of bad soils. 

Mr. C. TURNBULL (Tynemouth) referred to the excessive cost of 

cables in cases of wide spreading distribution. He favoured distri- 
bution at 1,000 volts A.C., with local transformers for houses or 
blocks of property. A substitute was required for the 7/18 service 
cable, which, while too large for electrical needs, was the smallest 
possible from a mechanical point of view, He urged the advantage 
of using strand filled cables, with a view to preventing the creepage 
of moisture in the core. 
MR. F. C. RAPHAEL suggested that a saving might be made by 
putting in-many of the services at the time when the mains were 
laid. The whole job could then be run in solid, and joint boxes 
and much excavation dispensed with. The services now cost two 
or three times as much as the mains. Plain lead-covered cable 
was quite sufficient for most distributions if laid under the 
pavements. E 

Mr. W. W. LACKIE (the president) said the average cost of 60 
‘services laid in Glasgow during two months came out as follows: 


Cost PER BRANCH, 


Jointer's time ... Mes b bei 17 0 
Wiremen ae oe eu T 6 5 
.Mason'stime ... o “ee dii 611 
Joiner's time  ... ae is sus 0 3 
Watchman eee oa e vn U 3 
Branch box ane sss is Ws 9 6 
Fuse boxes 5T E Les ee 13 0 
Cable 19 0 
Compound bas s € "m 2 6 

Mason's material M An zit 0 8j 

Jointer's material 5 sa Los 0 24 
Sundries... fer dee Ves See 10 9 
Total C4 6 6 


Not long ago the average was nearer £7 each. 


MR. W. A. VIGNOLES (Grimsby) pointed out that a smaller dis- 
tribator than formerly could be used with the metal-filament lamp. 
He had been able to use some 3,000 yards of 7/16 3-core cable, 
costing Is. 8d. per yard, for supplying small property ; excavation 
in Grimsby cost from 3s. 6d. to 9d. per yard, averaging 1a. 2d., and 
it often paid to lay a longer stretch of cable than was required at the 
moment when small property was concerned, in order to save 
labour. The long gardens in Grimsby necessitated long services, 
and this led him to give attention to the proposal for supplying 
rows of houses through single services; single services were 
„„ used for pairs of houses, halving | the cost in such 


ME. G. WILKINSON (Harrogate) said his services averaged 36 ft. 
in length and cost £2 Os. 6d. each with a current limiter. He drew 
attention to a device which he had recently introduced to prevent 
the stealing of energy at consumers’ terminals, 


FOREIGN AND COLONIAL TARIFFS ON | 
‘ELECTRICAL GOODS. | 


4 


| PARAGUAY.—(Continued from Vol. 66, page 1016). 5 


- Percentage. . . Valuation Ad. 
Ammeters or N pocket 35 96 : pesos ech 
other . is Ne : 
Articles for electric lighting : UT 
Of glass, Mis or 5 metal a R epa 50 pesos par kg. 
Of iron or zino, with copper or | 
bronze ornaments 35 Y 80 c 
Of nickel, bronze or white metal, l | 07 
whether nickelled or plated, or . he eee 
combined or not with glass 35 150 „ 
Ditto, of iron or zinc in general ... 35 25 P 
Ditto or candelabra of metal in ` 
general, with or without glass, 
wood, &. wise . 35% 120 x 
Electric bells i in general av e. 95 50 pesos each 
Carbon for arc lamps . . 35% 20 pesos per kg. 
„  retort for porous betteries e. 35 08 " 
» electrodes for furnaces .. 96 10 Nis 
Brushes of metal, anti-friction, for - 
dynamos or motors sis .. 35% 60 = 
Brushes of graphite or carbon, for 
dynamos or motors 105 e. 35 20 „ 1 
Cylinders for arc lamp resistances 35 18 , „ 
Insulating ribbons, tarred  ... we 35 80 EE 


„ india- rubber 35 3 160 


Commutators bas ee e. 35 í 
Meters for electric current 36 12°00 pesos ëith 
Indicators for electric bells and tele- “a 
| phones - 35 95 50 posee m no. 
Compensating weights for electric 
lights : ae 
Of cast-iron, covered with bronze... 35 % '20 pesos peg 
Of cast-iron, not covered with | 
bronze oa us * 33 10 N . 
Galvanometers, portable evi e. 35% 8°00 pesos ‘each ` 
Lamps (complete or not): ö 
Arc or moderator lamps, with their 
resistance boxes, attachments 
and globes : 
Up to 60 cm. in length of lamp, 
excluding rose ( perilla) and Y EK 
holder 35 1200 pesos ench 
From 60 to 100 em., excluding | 2 
rose and holder... 35 96 16°00 ^ 4 
More than 1 metre, excluding XA x 1E 
rose apd holder .. M 35 % 20°00 m. s 
Incandescent, including ‘Nernst lamps 35 80 pesos per ky. 
Table lamps with base of iron, zinc or 
lead, ordinary, with or without a 
fittings, except the globe 35 %  3'80 pesos per doz. 
Hanging or wall lamps of iron and | 
bronze 359 600 „ 
Hanging or wall lamps, with o orw ith- i 
out iron support, of nickel, or 
bronze, nickelled or not . 35% 1 55 pesos per ke. 


Ditto, ditto, with porcelain or glass 35 96 NT 
Table lamps of copper, brass or nickel { dune ae lighting 


Pocket électric lanterns : 


Of copper, bronze or nickel 4. 35% 6 pesos per doz 
Of composition, tinplate, papier: d 
máché and pasteboard  ... 35 2°50 i 
Filaments for Nernst lamps ... wwe 35 55 pesos per. ks. 
ii „ lamps, radiators, &c. ... 35 '80 á 
Filaments, incandescent, prepared for 
lighting 35 7 6 pesos per T 
Filaments, incandescent, unfinished .. 35 4 „ 
Morse telegraph apparatus  ... 35 96 18 pesos each 
Morse telegraph apparatus, without p : 
clockwork . 35 95 9 - 
Elementa for batteries ‘and ‘accumu. 2 
lators "- 35 96 20 pesos per kg. 
Electric motors, small, “for ventilators E 
complete or not... sw BO 8°50 pesos each 
Motors or dynamos in general es 35 


30 pesos per ky. 
Shades for lamps: ; | 
Of tin, zinc, paper, with or without 


frame 35 96 40 m 
Of silk, with or without ornaments, l 
with frames a 4. 40% 5°00 j 
Of wool, wool and cotton, or r cotton 35 £ . 2709 i 
Iron hooks for insulators 8 es 35 12 
Batteries in general  ... se 35 S 25 n 
Porous cells, for batteries, charte 35 7 12 2 
ji uncharged 35 20 - 
Carbon holders ... jus "" e 35 „ 100 ; 
Resistances for arc lamps oe 30 95... "20 ake 
" electric motors oe 35 95 30 a 
Telephones : 2 
House, without ooil, finished or not 35 & . 2700 pesos each 
With coil, finished or not . coe 35 300. y 
Magnetic, finished or not ... sw 0 95 ToU ” 


i 
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Percentage. Valuation fixed. 
Tubes : 
Flexible, of asphalt and rubber, for | 
electricity ... sis -a 35 % 35 pesos per kg. 


Insulators, Bergmann system, with 
accessories, not covered with 


copper T A 25 dese 0 '30 s 


Bitto, covered with copper... s 3 S 40 " 
Insulators or tubes of hammered or 
cast-iron, varnished or not we 33 95 12 " 
Of mica Qus. esc t OU dS. 2900 » 
Glass vases for batteries and accumu- 
lators, of all shapes and sizes 35 07 8 
Ditto, of earthenware, varnished or 
not a 35 95 '10 " 
Ditto, of papier - máché or other l 
materials vix s oa dU. M5 "25 
Fans, complete or not ... i .. 35% 250 » 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled . for this journal by Messrs. W. P. "THOMPSON & Co., 
lectrical Patent Agents, 985, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


1910. 


14,218. ‘‘Improved controller for use with electric motor for blowing 
organs.“ H. G. RicHarRpson. June 13th. 


14,216. Improved electromagnetic game." A. Brown and C. GRUNDY. 
June 13th. 
H. A. 


14,263. “Improvements in locking devices for electric lamps." 


Bearn, J. W. Townsend and A. J. Wray. June 13th. 

14,296. ‘‘ Improvements relating to electrical fuse carriers." A. H. MAYES. 
June 13th. 

14,900. Improvements in and relating to dynamo-electric machines.“ 
Parrin F Co., Ltp. (General Electric Co., United States.) 
June 13th. 


14,315. Magneto generators.“ C. A. ALLISON. 


United States.) June léth. (Complete.) 
14,824. ‘‘Improvements in electrical generating plants.“ 
A. CATTANEO.- June 14th. 


14,945. “Improvements in or relating to means for controlling the speed of 
electric motors." BIEMENS SCHUCKERTWERKE, G.m.b.H. (Date applied for 
under Sec. 91 of the Act, June 14th, 1909, being date of application in Germany.) 
June 14th. (Complete.) 

14,949. “Improvements in electrically illuminated letters, signs and the 
like devices." H. HiBsT and G. Mavaice. June l4th. 


14,952. ‘‘ Improvements in searchlights." SIEMENS Bros. Dynamo Works, 
Lrp., and P. G. LEpokR. June M4th. (Complete.) 


14,353. ''Arrangements for obtaining a braking action in polyphase commu- 
tator electric motors.” Siewens Bros. Dynamo Works, Lip. (Siemens- 
Schuckertwerke G. m. b. H., Germany.) June l4th. (Complete.) 

14.354. Improvements in or relating to searchlights.'" SIEMENS SCHUCKERT- 
WERKE G. m. b. H. (Date applied for under Sec. 91 of the Act, October 28th, 
1909, being date of application in Germany.) June 14th. (Complete. ) 

11,355. Improvements in signalling TAN dag operated from a distance.“ 
SIEMENS Bros. & Co., Ltp. (Siemens & Halske Akt.-Ges., Germany.) (Appli- 
cation for Patent of Addition to No. 14,240/09.) June l4th. (Complete.) 

14,380. ‘‘Improvements relating to the N of sparking in the control 
of electric circuits." W. A. Price. June l4th. 

14,383. ‘‘Improvements in electric alarm systems." F. Castir, E. J. 
Rippironp, W. B. BipwiLL and L. L. McDermort. June Mth. (Complete.) 

14,391. ‘‘ Improvements in and relating to alternating- current commutator 
machinery." Axkr.-G ES. Brown, Boveri ET Cir. (Date applied for under 
Sec. 91 of the Act, June 17th, 1909, being date of application in Germany.) 
June l4th. (Complete.) 

14, 04. "Improvements in or relating to telephones." C. L. ALMERS and 
W. V. Waite. June l4th. 

14,429. “ New or improved means for locking electric incandescent lamps to 
their holders." J. R. HALLIWELL and J. D. JEREMIAH. June lóth. 

„Improved process and apparatus for the manufacture of insulating 
tubes." V. PiNDTER VON PINDTERSHOFEN. June lóth. (Complete.) 

„Improvement in electrical incandescent lampholders or like 
articles to which flexible conductors are connected." H. E. Evans. June 


(La Verne, W. Noyes, 


J. LECocHE and 


14,471. '' Electric apparatus adapted to come into operation when currents 
have reached their predetermined value." R. F. VENNER and R. C. Gries- 
BACH. June 15th. 


14,4765. Improvements relating to lightning arresters." A. REYROLLE AND 
Co., Lro., and J. Schul. June 15th. 


14,481. Improved printing telegraph.” C. K. Jones. June 15th. 

14.498. Improvements in electric cables.“ V. Pixprrx vox PINDTER- 
sHOPEN. (Application for Patent of Addition to No. 6,757 08.) June 15th. 
(Complete.) 

14,499. [Improvements relating to electrical machines.“ W. A. Price. 
June 15th. 

14,505. “ Improvements in or in connection with electrie drills." A. STEWART 


and WESTMINSTER TOOL AND ELECTRIC Co., Lro. June ló^th. 


14,512. Improvements in and relating to protective devices for electric 
distribution systems." British THoxsoN-HovsroN Co., Lrp. (General 
Electric Co., United States.) June 15th. 

14,534. “ Automatic contact device for use ih connection with the overhead 
equipment of electric tramway installations." J. MATHIESON. June 16th. 

14.45. Improved method of constructing magneto-electric ignition 
machines for internal- combustion engines." FirM ROBERT Boscu. (Date 
applied for under Sec. 91 of the Act, July 19th, 1900, being date of application 
in Germany.) June 16th. (Complete. ) 

14.588. Improved method of obtaining rapidly varying electric currents.“ 
J. T. Morais, R. M. ELLi5 and F. McvgrHY. June 16th. 

14,625. Improvements in slow-motion devices for use in connection with 
electric controllers, starting switches, and the like." ELECTRIC AND ORDNANCE 
ACCESSORIES CO., Lrp., and N. CoLI INS. June 17th. 

14,625. Improvements in or connected with electric filament lamps.“ 
H. 8. TavLon. June 17th. 


14,6583. Improved electromagnetic device.“ B. SOL DATEN cOW. June 17th. 


14,09. Improvements in printing telegraphs.” B. SoLDKTENC OM. June 
17th. 
14,672. “Improvements relating to the electrical transmission of photo- 


graphie, drawings and the like." T. T. BAKER. June 17th. 


14,000. “Improvements in dynamo-electric machinery.“ 
Paksuns and A. H. Law, June 17th. (Complete.) 


Hon. C. A. 


_ APPARATUS FOR ELECTRICALLY CONTR@LLING MACHINE Tools. 


14,730. “Improvements in electric clocks." F. H. WALKER. June 18th. 

14,739. ‘‘ Improvements in galvanie or electric socks or other articles of 
body wear." H. Custance and A. E. MILL EA. June 18th. 

14.742. Electric contacts under carpets and the like for alarm signals and 
other purposes. F. Marmion. (Date a appia for under Bec. 91 of the Act, 
June 24th, 1909, being date of application in France.) June 18th. (Complete. ) 

14.743. Improvements in alloys suitable for use as electric-resistance con- 
ductors. " BnirisB. THomuson-Hovston Co., LT». (General Electric Co., 
United States.) June 18th. 


14,7591. “Improvements relating to devices for protecting or shielding the 


‘sockets of electric lamps, and to means for affixing the said devices." F. 


WiILKINS. June 18th. 


14,764. '‘ Improvements in ignition mechanism for internal combustion 
engines.“ AWSON, June 18th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of kx fd tis a the following list may be sate pe 
of Messrs. W. HOMPSON 285, Holborn, \ . C., and 
Liverpool and Bradio: price, 1 5 free, 9d. (in stamps). 


1909. 


PorrPHiSE ALTERNATING-CURRENT Commuraton MacHIwES. Allgemeine Elek- 
tricitéts Ges. 26,046. November loch. (Date applied for under Inter- 
national] Convention, November 11th, 1908.) 

ELECTRIC Fuamaces. J. Hürden. 96,969. November 13th. 

ELxOfRIC FURXACES. A. Helfenstein. 96,815. November 18th. 

CoxrRoL or Execrric Motors. British Thomson-Houston Co. and K. E. 
Kingwell. 19,047. May 2lst. 

CoxBiNED BEkcriow INsuLATOR AND DovBLE-AvTION QuUICK-BREAK SWITCH, FOR 
Evectric TROLLEY Conpuctors, W. G. Hamilton. 12,449. May Bth. 

Fuse 8wircHEs. A. L. Weekes. 12,585. May 27th. ' 

PropucTioN or HaRMONIC VARIATIONS IN THE AMPLITUDE OF HIGH-FREQUENCY 
ALTERNATING CURRENTS APPLICABLE TO Musicau SIGNALLING BY RADIO- 
TrLEGRAPHY. A. W. Sharman. 13,790. June ist. 

Process FoR THE MANUFACTURE OF METALLIC FILAMENTS FOR ELECTRIC 
INCANDESCENT Lamps. R.Jahode. 15,496. Jaly 2nd. (Date applied for 
under International Convention, May 10th, 1909.) 

ELECTRIC IdNTrIoN Systeus or INTERNAL-CoMBUSTION ENGINES. 

F. H. Alston. 15,808. July "th. 


B. Brooks 


TELEPHONE AND OTHER BiMiLAR MovurHPiECES. W. B. Tattersall. 16,620. 
July 15th 

CLosED Cincuir TRANSFORMERS. Deutsche Electro-Sparlicht Ges. 17,761. 
rt Pade (Date applied for under International Convention, July 81st, 

oe OR TELEPHONE INSULATORS AND THE LIKE. H. Lavy. 19,834. 
August 30th. 

Means FoR Securtnac ELECTRIC INcANDESCENT Lamps. C. Damey. 21,109. 
September 15th. 

ELectrRic SIGNALLING FoR RarLways. G. Carboni and C. Tironi. 99,806. 


October 7th. 

Distrisutinc Box For CABLES WiTH MrrrirLE ELECTRIC CONDUCTORS. 
R. Monnier. 23,937. October 7th. (Date applied for under International 
Convention, October 19th, 1908. Request under Sec. 19 not granted.) 

ErEcrRo-HypRAUCLIC Press. Maschinenfabrik Oerlikon. 24,784. October 28th. 
(Date appiied for under International Convention, November 19th, 1908.) 

A. J. Boult, 
(Felten & Guilleaume Lahmeyerwerke Akt.-Ges.) 27,026. November 20sh. 

ELECTRIC CARTRIDGE Fuses. Siemens Bros. Dynamo Works, Ltd. (Siemens 
Schuckertwerke Ges.) 29,087. December 13th. 

LANTERNS FOR ELrEcriuc Lawrs. H. Wardle. 19,808. June ist. 

Evectric Power Traction Systems. R. J. Houghton, P. Allman and W. T. 
Gray. 12,937. June 2nd. $ 

SHEATHING OP INSULATED ExvectricaL Coxbucrors. Siemens Bros. & Co. 
H. W. Handcock, A. H. Dykes and J. J. Rawlings. 13, 220. June &th 
(Cognate application, No. 94, ds of 1909.) 

PLouGHs Fon ELECTRIC Tramcars. G. Laurie Walker and J. T. Niblet. 18, 288. 
June 6th. 

Evectric Furnaces. H. Nathusius and Westdeutsche Thomasphosphatwerke 
S e e June 7th. (Application for Patent of Addition to No. 7,188 
o : 

ELECTRIC SWITCHES AND SwircH Fuses. A. H. Berry. 13,442. June 8th. 

adeo APPARATUS OF INTERNAL-COMBUSTION ENGINES. R. Ayton. 14,6421. 

une 

Driving MECHANISM FoR PETROL-BLECTRIGC APPARATUS. 
Lahmeyerwerke Akt..Ges. 15,282. June 30th. 
International Convention, July Ist, 1908.) 

ErrcrRicirY Meters. G. Hookham. 15,438. July 2nd. E 

FILILING ELECTRIC Joinr-Boxes. C. J. Beaver and E. A. Claremont. 20, 105. 
September 2nd. 

ELECTRICAL TRANSFORMERS, C. le G. Fortescue. 23,938. October 19th. (Date 
applied for under International Convention, November 19th, 1908.) 

ELECTRICAL SWITCHES. S. Evered and Evered & Co. 25,156. November Ist. 

ELECTRIC Resistances. H. Körber. 26,9239. November 19th. (Date applied 
for under International Convention, November 20th, 1908.) 

TELEGRAPH TRANSMITTERS. G. M. Goddard, A. C. Grover and G. C. Thrall. 
27,101. November 22nd. 


Felten & Guilleaume 
(Date applied for under 


1910. 


MacNETIC Coupasses. M. Dobbie. 2,277. January 28tb. 

TELEPHONE BysTEMS. British Thomson-Houston Co. (General Electric Co. 
7,211. March 22nd. 

TELEPHONE SWITCHING Apparatus. W. Aitken and British Insulated and 
Helsby Cables, Ltd. 2,067. January 27th. 

Evectric Switcurs, P. A. Lundberg, A. P. Lundberg and G. C. Lundberg. 
8,927. February 17th. 

TELEPHONE TRANSMITTERS. F. Gottschalk. 4,146. February 22nd. 

Mast FOR USE IN WIRELESS TELEGRAPHIC APPARATUS AND FOR OTHER PURPOSES, 
A.F.Juillac. 7,032. March 2181. (Date applied for under International 
Convention, March 27th, 1909.) 

Contacts or ELECTRIC IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES, 
B. Brooks and F. H. Alston. 3,247. February lOth. (Date applied for 
under Rule 18, July 17th, not granted.) 

Means Fon HOLDING BUBMARINE Cables. A. F. Rendle and A. R. Churchill. 
5,282. March 2n1. 
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MINING LEGISLATION. 


THE recent terrible disaster at the Wellington Pit, White- 
haven, is undoubtedly the reason for the hurried legislation 
with regard to rescue apparatus and stations that has been 
recently introduced to Parliament. The debate in the House 
of Commons on the general question of accidents in mines, a 


few weeks ago, left nothing to be desired from a humanitarian 


point of view, and an carnest desire to do something to 
mitigate this evil was expressed by the Government. Hence 
further legislation is to be introduced as early as possible, 
giving effect to the recommendations of the Royal Com- 
mission, and meantime a short Bill is before the House on 
the question of rescue appliances. This Bill—by title, the 
„Mines Accidents (Rescue and Aid) Bill“ -was discussed in 
the House of Commons on Tuesday and passed its second 
reading, 


Unfortunately, mining is an occupation based upon 


‘scientific and practical knowledge, and it is not likely that 


any advancement in this respect will be brought about by 
Acts of Parliament, unless these are drafted with a view to 
ensuring that those responsible for the carrying out of mining 
operations are scientifically and practically trained in some 
or all of the branches of engineering empldyed in mining. 
It has yet to be proved that the use of rescue apparatus is 
of value in saving life underground, and so far there 
cannot be shown any sufficiently convincing proofs that their 
use will be, not only of value in saving life, but free from 
danger to the persons wearing the apparatus. We believe 


that we are correct in stating that iu not one single instance 


where rescue apparatus has been hrought into use after an 
explosion in a mine, either in this country or abroad, has it 
been the means of saving life; but there are one or two 
fatal accidents on record due to its use on the part of the 
wearer, 

The idea which the outsider seems to have, who is not in 
the least conversant with the state of a mine after an 
explosion, is that the dangerous gases gather in a zone, which 
has only to be penetrated to find many men alive and well in 
the workings of the pit. He forgets that the props and 
roof supports are frequently blown down, causing heavy falls 
of roof; that the deadly after-damp penetrates to the 
innermost recesses of the workings ; that the ventilation is all 
disordered, and that if it is impossible for a man to enter the 
mine without the use of a special breathing apparatus, 
some time after the accident has happened, it is also 
This being 


men be forced to risk their own 


impossible for men to be alive in the mine. 
so, why should other 
lives to recover a dead body? No body of men are braver, 
or can show greater deeds of valour than those responsible 
for the management of our mines, and the miners themselves. 
They are always ready to risk life and limb to rescue or 
save an injured or distressed comrade—aye, and even to 


recover a dead body. This, however, is all eager, voluntary 


[41] 
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effort ; and it is a vastly different thing to being forced by a 
grundmotherly Act of Parliament, or at the instance of a 
Government official, to wear a breathing apparatus and enter 
There is no difficulty in 
providing breathing apparatus, to be kept ready for use 
at the colliery itself or at an established rescue station 
Within a certain but how is the manager 
or mine-owuer going to force the employés to wear 
them ? 


the workings of a mine. 


distance ; 


It would be’ a much more sensible thing for 
the Government to appoint a committee, either permanent or 
otherwise, to carry out practical investigations and research 
work in connection with this and other branches of mining 
before adopting any hard and fast legislation. 

As regards electricity, it appears from the reply of the Home 
Secretary to Mr. Markham's query in the first debate, that the 
Electrica! Committee has not yet finished its report, and that it 
will not be necessary to have fresh legislation, as effect can be 
given to its recommendations by making new orders under 
the existing Act. We are glad to notice, however, from the 
reply of Mr. Winston Churchill, as reported in the June 
Quarterly Report of the Trades Union Congress Parlia- 
mentary Committee, to the deputation appointed to wait 
upon the Home Secretary, that the question of the ** com- 
petent person " is likely to be dealt with. This was the out- 
come of the statement made by Mr. Rowan, of the Electrical 
Trades Union, that electrical accidents in mines were not 
due so much to faulty apparatus as to the want of efficient 
supervision and an adequate number of inspectors. With 
this we are in complete agreement, but the solution of the 
question does not lie in the definition of a “ competent 
person," or in fixing the amount of his apprenticeship or 
practical technical training. Any certificate of competency 
must carry with it full legal responsibility, and it follows 
that with this there must 
and commercial authority. 


also be conferred executive 


In our opinion, a great step towards minimising accidents 
in mines would’ be effected, as we have over and over again 
suggested, by having two certificates of competency, of equal 
value, the holders to be appointed as the directing agents 
under the owners or the directors, viz., one for the under- 
ground or mining section, and the other forthe mechanical 
and electrical section. Each would be legally responsible 
for any accident in his own department, and hence 
it follows that the mechanical and. electrical engineer. would 
have the appointment of all persons working the machinery, 
and would have also the last word in the design and selec- 
tion of the plant. At present the colliery manager is respon- 
sible for everything, sometimes even to the extent of getting 
the best prices he can for the coals. Larger. concerns how- 
ever have found it necessary to divide the departments, and 
now we very often have the colliery underground manager, 
the mechanical engineer, and sometimes an electrical 
enzincer, all independent of each other and directly respon- 
‘sible for their departments to the managing director of the 
company, There is always this bugbear, however, which 

interferes with otherwise peaceful and satisfactory work- 
ing—namely, that the only man legally in authority is 
the certificated colliery manager. 

If the above arrangement has been found necessary for 

the satisfactory administration of the commercial working of 


the colliery, one of the strong points of which is the preven- , 


contract which had been thrown open to competition. 


tion of accidents and stoppages of work, is it not at least 
reasonable to think that if legalised it wonld work perfectly 
satisfactorily ? At any rate we commend the suggestion to 
the powers that be, and trust that every consideration will 
be given to this important question before any fresh legisla- 
tion is introduced. 


—— 


THE Electrical Employers’ Association, 


An Australian of Now South Wales, has been formed to 

Electrical ne aosd e 
Employers' protect its members from the excessive 
Association, demands—of the workers on the one hand, 


and the Government on the other. — What 
this latter difficulty may mean was recently exemplified in 
the story of how a Government Department secured a State 
Some 
details of this extraordinary proceeding were given in our 
issue of April 8th last, and the good service which was then 
rendered the whole industry by the insistent action of the 
Association was specially noted. 

We have now had sent to us a copy of the Association's 
rules and regulations. Only those actively engaged in the 
electrical industry and employing others are eligible for 
membership ; applicants must be proposed by three members, 
approved by the executive, and elected by two-thirds of the 
members present at the next ordinary meeting of the Asso- 
ciation, the voting being carried on by ballot. Entrance 
fees of one guinea and annual subscriptions of two guineas, 
supplemented if necessary by levies, form the fighting fund 
of the Association. Stringent regulations ensure the obser- 
vance of rules made and resolutions arrived at by the Asso- 
ciation, and amongst other things, bankruptcy or liquidation 
automatically cause withdrawal from the Association. Com- 
panies or firms may delegate any member of their staff to 
represent them, one vote being allowed to each firm or 
company. The Association has a paid secretary, but all other 

sts are honorary, the president or vice-president repre- 
senting the Association in its public acts. The powers of 
the Association are expressed in the following regula- 
tions :— 

The Association may enter into industrial agreements and other 
instruments binding on the members collectively and individually 
provided that each agreement or instrument shall first be approved 
of by resolution at an ordinary general meeting, and subsequently 
confirmed at a special general meeting of members called for such 
purpose, and held within 14 days of the first meeting, and that the 
said resolutions at both meetings shall be carried by three-fifths 
majority of the members. 

Subject to the provisions of any award under the Industrial 
Disputes Act, 1908, or any Act amending the same, the members of 
the Association shall employ labour in their trade, or business on 
such terms as are approved by the Association, and shall faithfully 
comply with any award, industrial agreement, or other instrument 
to which the Association is a party, or by which it is bound, 

The Association may by resolution passed at any general or 
special general meeting indemnify any member of the Association 
against any liability incurred or expense, loss or damaye suffered 
by any course of conduct adopted at the request of the Association 
by resolution passed at a general or special general meeting. 

In addition, the President is expected to take public 
action in defence of the rights of the employer, whenever 
these rights are assailed either by worker or Government. 

It will thus be seen that the scope of the Association 18 
wider, and the rules are more stringent, than are those of 
similar organisations in this country. In one respect this is 
the natural result of the opposition which has to be faced. 
The severity of the attack inteusifies the vigilance of the 
defence. It would be the same in this country. Were the 
demands of the workers to become excessive, the freedom of 
the employer would more and more become merged in the 
united action of the Association. The collective demand 
would be met by the collective reply. It may be freely ad- 
mitted that this is the ideal of the Trade Union position, 
and that in some cases it has worked with fairly satisfac- 
tory results, but whether we should gain by the general 
division of the ranks of every industry into two great organ- 
ised camps—employers and employed—is a question that 
demands mature consideration. 


m Be op dp Bolt eue ee maim Esq 
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THE HELSBY WIRELESS TELEGRAPH AND 
TELEPHONE SYSTEMS. 


By invitation of Telegraph and Telephone Instruments, Ltd., 
we had an opportunity recently of inspecting the experi- 
mental wireless station which has been erected near the 
North Tower in the Crystal Palace grounds. 

This station is, we understand, the joint property of the 
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Helsby Wireless Telegraph Co. and Telegraph and Telephone 
Instruments, Ltd., the owners of several patents granted to 
Mr. A. W. Sharman. The chief features of the system are 
the compactness, economy and portability of the apparatus, 
the musical character of the received signals, and the com- 
parative silence of the sparking apparatus. Generally 
speaking, the noise of the spark used for wireless is very 
loud and brain-wracking, but in the Sharman device it is not 
at all unpleasant. In this apparatus there is a multiple 
spark gap enclosed in a glass cylinder, the adjustment being 
effected by means of an outside handle which operates a 
vertical rod carrying a system of knobs. The characteristic 
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Fig. 2.— WIRELESS TELEGRAPH INSTALLATION FOR SHIPS, 
YACHTS, TRAWLERS, &. 
musical note is produced by einploying an electrical method 
of producing high group frequency instead of producing it, 
as is more usual, by a mechanical subdivision of the spark. 
To produce trains of electric waves continuously or with 
high group frequency it is necessary to use a continuous 
source of high-pressnre current, and this is obtained by 
rectifying high-pressure alternating current. This current is 
then used to charge a storage condenser, from which a small 


- 


proportion of the charge is withdrawn continuously to 
energise the oscillatory circuit. A diagram of the arrange- 
ment adopted is given in fig. 1. Alternating current is 
taken either from public supply mains or from a local 
alternator and passed through a transformer, the secondary 
or H.T. terminals being connected respectively between the 
two condensers A and the two electric valves B, so that the 
condensers are kept charged with a constant direct potential 
which has twice the pressure of the rectified secondary cur- 
rent. The condensers are connected through the resistances 
R to the spark-gap G, the value of the resistances deter- 
mining the rate at which the potential rises across the gap. 
The interval between the discharges of successive wave- 
trains—i.e., the group frequency—is determined by the 
capacity of the condensers, the value of the resistances, and 
the breakdown voltage of the spark-gap. By the method 
adopted a group frequency of 4,000 per second may. be 
obtained. The system is fully described in Patent No. 7,687 
of 1907. 

For use on board ship the transmitting and receiving 
apparatus is assembled in a portable cabinet, which is divided 
up into several self-contained sections, each having its own 
door. The cabinet is shown in fig. 2. The bottom section 
contains an accumulator. The section above this contains the 
induction coil or trausformer, the multiple spark gap being 
housed in the next higher section, whilst the top section 
contains a variable magnetic coupling, to which the aerial is 
connected. The transmitting key and receiving apparatus 


are mounted on the table shown on the right of the cabinet. 


This apparatus has a range of about 300 miles. Flexible 
connections, with safety terminals, are used to join the 
apparatus together, and a single special master-switch con- 
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Fig. 3.—CONNECTIONS FOR EARTH-CONDUCTION TELEGRAPHY 
OR TELEPHONY, 


trols the sending and receiving circuits. A portable 
apparatus for short distances—up to, say, 5 miles—is being 
got out, and it is stated that the whole thing, in addition to 
the aerial and a 6-volt accumulator, can be easily carried by 
one man. 

The company's system of telephony and telegraphy by 
earth conduction was demonstrated in the Palace grounds. 
A portable apparatus, measuring about 15 in. x 8 in. x 
8 in., and weighing about 10 lb., was mounted on a tripod, 
and in appearance was similar to a photographic camera. 
This was set up at a distance of about 200 yards from the 
wireless station, where a similar apparatus was used. The 
two terminals of the latter were connected respectively to 
an earth-plate and to the water-main, The portable apparatus 
was connected to two brass rods (ordinary stair-rods), which 
were pushed into the ground about 14 yards apart, und con- 
versation was carried on quite distinctly between the two 
instruments. The length of the base line was gradually 
reduced, and conversation could be carried on until the rods 
were only 9 ft. apart. Morse signals could be heard when 
the base line was only 18 in. long. This is, of course, little 
more than we witnessed at the Orling-Armstrong demonstra- 
tion at the Alexandra Palace some years ago, but it is 
claimed that the limitations of that system have been 
successfully overcome in the Helsby system. The novelty 
consists in the character of the impulse conveyed to the 
ground plates, and the method by which the impulses are 
generated. The connections for telegraphy are shown in 
fig. 3, in which D is a high-frequency trembler with two 
exciting coils B in series with an inductance a. When the 
key K is pressed, a series of high-tension, high-frequency 
impulses are sent through the earth, and these are picked 
up by the telephone, which, it will be seen, is connected. iu 
series with a condenser, | 
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For wireless telephony a microphone replaces the trembler 
D, and the key K is kept permanently closed. 

The attempt to communicate with a distant station from 
the Crystal Palace was a hopeless failure, due to the inter- 
ference or jamming” of other wireless systems, principally 
those connected to telegraph schools. According to P.O. 
regulations, the wave length for commercial purposes must 
not exceed 600 metres, and there is no limit to the power 
which may be employed. Under these conditions, telegraph 
schools and others use the maximum wave-length permissible, 
and power sufficient to carry for hundreds of miles, when 
a range of 5 miles would be more than ample. The result 
is that chaos reigns. It is ludicrous to be compelled to ring 
up on the ordinary telephone to ask a station to stop sending 
wireless because vou want to call up Boulogne or some other 


station. 


apparatus. In the accompanying illustrations, figs. 1 and 2, 
are shown two automatic types of magnetic control for turn- 
table and projector respectively. The magnets, which are of 
the pot magnet type, are wound with fine wire and placed across 
the mains, connections being made to the D. P. switch which 
supplies current to the lamp. The magnet circuit is, how- 
ever, interrupted by a suitable contact breaker (on one pole) 
which is actuated by the eccentric or other mechanism for 
engaging the worm, so that the moment the worm is thrown 
out the magnet becomes excited. When the magnets are 
not excited (the worm being in gear) the armature is kept 
against the magnet face by strong spring washers. 

In the case of large and heavy projector barrels, the friction 
of the magnet and armature is sometimes insufficient to hold 
the weight of the barrel when badly out of balance (owing to 
the use of flashing shutters or other temporary fittings). To 
overcome this difficulty, the magnet and armature have to be 
provided with rough faces similar to friction clutches. In 
the illustration this has been accomplished by inserting brass- 
head screws in the magnet face projecting above the surface 
about $ in., the armature having corresponding recesses to 
receive the projecting screw heads. In order that the arma- 
ture may revolve, it must ride over these projections, which 
it can only do by a direct pull off the magnet face. 


— M —— 
PROJECTOR CONTROL: A SUGGESTION. 
By C. W. DENNY. 

THE manipulation of a heavy projector by hand, especially if 


no clamping device is provided and the body or barrel is very 
hot through insutficient ventilation, is somewhat difficult. 
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THE RESISTING POWER OF METAL- 
FILAMENT LAMPS AGAINST 
MECHANICAL SHOCK. 
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Herr TH. MvLLER, in the Elektrotechnische Zeitschrift for 
March 3rd, gives some interesting particulars of the 
| mechanical strength of various metal-filament lumps, obtained 
Tir from seven different makers. The teste were made by means 
B of the simple device shown in fig. 1, page 45. The lamp 
. | . to be tested is hung flexibly opposite the end of an inclined 
rail having a 10 per cent. gradient, and a rubber ball, 4 em. 
a in diameter, and filled with lead so as to weigh 120 grammes, 
is allowed to run down this rail freely, starting first from 
a distance of 20 em. from the lamp. If the blow thus 
given to the lamp does uo damage, the process is repeated — 
with a 5-cm. longer run, and so on, with O-em. increases, 
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Fid. 1.—LOcKING DEVICE FOR TURN-TABLE : SECTION. 


At present the balancing of the projector body on its 


trunnions is usually accomplished by having one of the 


trunnion guide rods screwed and passing it through a 


until breakage occurs. The length of run which finally 
produces breakage is thus a measure of the mechanical 


strength of the lamp against shock and vibration. In most 


screwed hole in the trunnion bracket at each side of the 
cases a breakage of the filament itself occurred first, but oċca- 


barrel. Any movement of the barrel parallel to its axis can 
be made by revolving the ‘screwed 
trunnion rods, It is preferable that 
the screwed rods should be coupled 
together by chain gear or other approved 
means whereby both rods revolve at the 
same time, keeping the barrel quite 
parallel with the guide rods. This is 
of more importance on military pro- 
jectors, where the adjustments of the 
barrel have to be made rapidly and 
often in action. The movements of 
the projector barrel through about 30° 
above and below the horizontal, and tlie 
describing of a complete circle by the 
turn-table, are accomplished by means 
of worm gearing which is so arranged 
that it can be thrown out of gear 
should it be desirable to manipulate 
the projector by hand. 

Difficulties sometimes occur with 
devices of this kind, inasmuch as the . 
operator often throws out the worm gear- 
ing for obtaining the slow motion before 
sufficiently tightening up the clamping 
plate, the result being that the projector 
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Fic. 2.— SECTION AND ELEVATION OF LOCKING DEVICE FOR BARREL 


body, if not perfectly balanced, swings rapidly through the 
range of its movement, and in the case of a large projector, 
comes with a heavy bump against the fixed stops. Such 


rough usage is not conducive to the lung life of the mirror 


(if of crystal glass) or other delicate parts of the optical 


sionally the supporting glass stalk or the supporting hooks broke 
first. The tests were made with the lamps cold. If tested 
whilst alight, the filament is so flexible that breakage can 
hardly be produced, and only after repeated blows does the 
filament become sufficiently deformed to produce contact 
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between neighbouring branches. On this account, it ‘s 

advisable to clean such lamps only whilst alight. : 
The results of the tests are given in detail, together with 

particulars of the actual measured candle-power (which was 
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generally very close to the nominal candle-power) and of 
specific consumption. The averages of the various series 
are given below :— i 


Maker A.— Five lamps of 123—130 volts and 25— 32 nominal C. P. : 
_specific consumption 1:2 watts per Hefner C. P.; mean 
breakage distance = 33 cm. 

Maker B.— Four lamps of 125—130 volts and 25--32 nominal C. P.: 
‘specific consumption 1°32 watts per Hefner C. P.; mean 

. breakage distance = 36 cm. 

Maker C.—-Four lamps of 125--130 volts and 25 32 c. P.: specific 
consumption 1°19 watts per Hefner C.P.; mean breakage 
distance = 37°5 cm. 

Maker D. Four lamps of 125- 130 volts and 25--32 C.P. ; specific 
consumption 1°23 watts per Hefner c.r.; mean breakage 
distance = 41 em. | 

Maker E.—Six lamps of 125 130 volts and 25*-32 C.P. ; 
consumption |2 watts per Hefner C. p.: 
distance = 425 cm. . 

Maker F.— Nine lamps of 125—130 volta and 25--32 C. P.: specific 
consumption 1°25 watts per Hefner C.P.; mean breakage 
distance — 53 cm. l 

Maker G.—Eight lamps of 125—-130 volts and 25---32 C. P.; specific 
consumptión L'4 watts per Hefner C.P.: mean breakage 
distance = 57 cm. 

Maker G.—Three lamps of 115 volts and 16 C.P. ; specific consump- 
tion 1°17 watts per Hefner C.P. ; mean breakage distance = 
90 em. 

Maker 6.— Two lamps of 125 volts and 32 C.P. ; specific consump- 
tion 1°07 watts per Hefner c. r.; mean breakage distance = 
470 cm. 

Maker G.—-Two lamps of 125 volts and 50 C. P.; specific oonsump- 
tion 1°08 watts per Hefner C. P.; mean breakage distance = 
32˙5 em. 

Maker G.— Two lamps of 155 volts and 32 C. r.: specific consump- 
tion 1°22 watts per Hefner C.P. : mean breakage distance = 
25 em. 


specific 


From the results the writer concludes that : 


1. There is no apparent relation between the breakage 
distance and the specific consumption. 

.2. For lamps of the same voltage the mechanical 
strength is greater the smaller the candle-power. 

3. For lamps of the same caudle-power the mechanical 
strength is greater the smaller the voltage. 

4. In some makes of lamps certain parts, other than the 
filament itself, are quite as delicate as the latter. 


It seems probable that points ? and 3 are largely dependent 
on the free length of filament left between supports, and the 
high-voltage or high-candle-power lamps could probably be 
improved by reducing the length of the loops. It is a 
remarkable coincidence that just that series of 25-c.p. lamps 
which has the lowest specific consumption is also the 
strongest. | 


Post Office Engineering Staff.—Iu Tuesday’s Parlia- 
mentary Papers, Sir Wm. Collins asks the Postmaster-General what 
is the practice ‘of the Post Office in inviting nominations from 
Universities for certain posts in the Engineering Department, and 
why it is that he or his predecessor has refused to receive nomina- 
tions from the University of London of external students, while 
accepting nominations of internal students. Mr. H. Samuel replies 
that the practice alluded to is to reserve one vacancy out of every 
four occurring in the second class of engineers in the Post Office 
for competition among young men of general as well as technical 
education. Men from the Universities, especially “internal” 
students, are considered most likely to fulfil this condition 


mean breakage . 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. Ao letter. can be published 
unless we have the writer's name and address in our possession. 


IA 


Intrinsic Brilliancy of Illuminants. — ^ 


We notice a report on page 23 of your last issue giving 
the intrinsic brilliancy of arc lamps as 16,000-c.P. per sq. in. 
May we point out that this is the intrinsic brilliancy of the 
crater of pure carbon arc lamps, and that such lamps are 
seldom used in practice with unscreened arcs. The intrinsic. 
brilliancy of the modern flame lamp is considerably less than 
this, the greater portion of the light coming from the incan- 
descent arc of glowing vapours; this arc has usually a sur- 
face several hundred times greater than the crater of a pure 
carbon arc. The figure given later in your report, of 3-C.P. 
per sq. em. for a flame arc with a 10-in. frosted globe, is an 
average figure for the value obtained in practice. 

The comparative figures given by Prof. Morris deserve 
close consideration; they show that arc lamps used under 
proper conditions give less glare and are less trying to the 
eyes than metallic-filament or high-pressure gas lamps, which 
are almost invariably used with clear globes. 

Jandus Arc Lamp & Electric Co., Ltd. 
A. DENMAN-JONES, Mu nuger. 


London, N., July 1s/, 1910. i 


Commutator Troubles. 


Your correspondent ‘ Worried ” wishes to know the cause 
of holes or pits " developing in the commutators of traction ` 
generators. 

There are three things which may cause pitting. 
Traction machines occasionally, and in some cases frequently, 
flash over. "This flashing over more or less spoils the surface 
of the commutator, frequently leaving little holes which 
collect dirt off the brushes. 

Then the attendant, finding the commutator rough, sets 
to work and glass-papers, or carborundum-cloths it, a small 
amount of copper dust bridges the mica segments, which is 
not always wiped off thoroughly, and ring-firing starts as soon 
as the machine is run up and excited. Ring-firing is really 
one or more pits forming. 

Another cause of pits is poor micanite segments or weak 
places in them. l 

Although it is usual to talk of mica segments, as à matter 
of fact all large commutators are built with micanite 
segments, and even the best quality of micanite is liable to 
have weak spots iu it, and occasionally one of the weak 
places comes right on the commutator surface. 

Having pulled several large commutators to pieces and . 
re-mica’d the bad places, I have found that the bad pits 
were all in segments of poor quality, and of a weak and flabby 
nature, while very small pits were found in good, strong 
micas. I take it that the pits in the good specimens had 
their origin from a flash over. SS. 

When pits are found in a commutator, clean them out 
with a fine saw until the clean mica shows up in the bottom 
of the hole, then make up a putty of powdered mica and 
silicate of soda, and carefully plug the holes up, taking care 
not to imprison a small bubble of air below the putty, or this 
will expand when the commutator gets hot, and tend to 
expel the putty. 

It is not as easy to do as might be imagined ; the putty or 


'** plugging,” as we call it, must be of a certain consistency, 


not too sticky or too dry. Some experience is necessary to 
find the correct thing ; holes may have to be plugged several 
times over before it can be got to stay in successfully. 

Silicate of soda and mica has the advantage that it 
expands slightly by heat, and should hold in well when the 
commutator gets warm. "E 

Once a commutator becomes pitted, no paraffin, vaseline, 
and, above all, no patent lubricant, should be allowed to be 
used on it. Paraffin wax is the only safe thing to use. 
Paraffin oil for cleaning and vaseline for lubricating does not 
hurt a commutator that is in perfect condition: but, as soon 
as "pits appear, these substances cause the pits to be filled 
with a dirty grease, which makes the pits grow rapidly. 
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Paraffin when used sparingly for cleaning a commutator 
after a run does not injure the plugging much, but unfortu- 
nately attendants cannot, be trusted to use it sparingly ; they 
will sop the commutator with it, so it is better to prohibit 
Its use. 

If more attention were paid to the free movement and 
cleanliness of the brushes there would be less trouble with 
the commutator surface. 

It is very noticeable that where all the brushes on a 
traction machine are well bedded and properly adjusted in 
tension, there is less damage done from a flash-over than 
when they are in bad order. 

Where a commutator has a great number of small, shallow 
pits in it, it is better to grind or turn it up, and then only 
deep holes, if any, are left to be plugged. 

Silicate plugging will last some vears if well done, but 
should be renewed occasionally, as it is better not to let the 
pits grow, which they will do if neglected. 

W. R. H. 


I notice that © Worried " omitted to state whether the 
fault he mentioned occurred periodically or coustautly; if it 
be a constant fault, I should advise him to locate some 
mechanical defect, such as a loose commutator or armature 
core, My views fall in with those of Messrs. Micklewright and 
Ainsworth if the fault occurs occasionally. 1 think their 
statements should clear his trouble. 


R. S. Hilton. 
Middleton, July 4%, 1910. 
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“Worried ” is not the only one who has experienced this 
eating away of the commutator at the edge of mica insula- 
tion. The fault lies chiefly with the choice of the mica 
insulating strips and the thickness of the same. If the 
strips are more than 25 to 28 mils thick, probably trouble will 
arise through the mica throwing ont and causing an irregular 
surface, also through the unequal wearing of the two unlike 
materials, viz., copper and mica. The best method to cure 
it is to slot the mica about % in. below the copper 
segments. 

H. G. Sharp. 
Bexleyheath, June 29/5, 1910. | 


Lightning Photographs. 


The undersigned would. be extremely obliged to any gentle- 
man who will loan, or dispose of, photographs of liglitning 
discharges for the purpose of making lantern slides for his 
own use; or inform him where they may be loaned or 
purchased. 

A photograph of so-called “black “ lirhtning is pai- 
ticularly desired. 

| J. J. Richardson. 

35, Massey Park, Liscard, July 24d. 1910. 


Packing for Export. 


I should be glad to know if amongst your readers any 
have had experience in the use of some hygroscopic material 
placed in cases for export, to prevent rusting of machinery 
en roule, aud, if so, what is the best to usc. 

Ruston. 


Electric Smelting.—The Stockholm papers announce 
with satisfaction that the experiments made in reducing iron ore by 
means of electricity. thanks to the generosity of the Iron Office 
in Stockholm, have been brought to a successful issue. The large 
electric furnace, which is being built at Trolhütten. with the Iron 
Office grant of 300.000 kr. (£106,000), will probably be at work 
during the present year. The Iron Office in Stockholm isa very 
old institution, and was founded many years ago for fostering and 
encouraging the iron industries of Sweden and financing them when 
necessary. That such a large sum should have been granted clearly 
shows what great importance is attached to this new method of 
reducing ore. At the present moment the electrical smelting 
furnace at Trolhätten is being erected ona plot of ground belonging 
to the State, which also supplies the electrical power. The furnace 
in to have a capacity of 2,500 H. P., and will be completed as quickly 
us possible. 


THE GRILLE WATER-TUBE BOILER. 


ALTHOUGH some 200 Grille boilers are actually at work, mostly in 
France or elsewhere on the Continent, this particular boiler is at 
present a novelty tothe English user. It is, however, being introduced 
into this country by the British Grille Water-Tube Boiler Co., of 
Craven House, Kingsway, who have made arrangements with Messrs, 
Fraser & Fraser, Ltd., of Bromley, E., for its manufacture. 

Last week, through the courtesy of the company, we were enabled 
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SECTIONAL VIEW OF GRILLE BOILER. SHOWING CONTROLLING 
VALVE AND BLOW-OFF COCK ON LOWER HEADER. 


to inspect a Grille boiler which has been in use by Messrs. Fraser 
and Fraser for over a year, and which prior to that saw service at the 
Bordeaux Exhibition. Coming as it does after many other water- 
tube boilers of more or less complicated design. the Grille boiler 
strikes one as being extremely simple in construction, and possessed 
of a furnace of the right kind. such as will efficiently burn the 
fuel. Moreover, the tests made in France and elsewhere prove that 
it can on occasion be an exceptionally prolific steam generator for 
its size, 

Our sectional view shows the general construction of the boiler. 
which has only one drum. with cast-steel headers riveted on both 
top and bottom, into which nests of U-shaped tubes are fixed. This 
is one of the special features of the boiler ; each nest or group con- 
sisting of 47 tubes. evaporates 1.100 lb. of water per hour from 


FRAMEWORK OF GRILLE LAND TYPE BOILER. 


feed at 60° F., and the capacity of a boiler is determined by the 
number of sections incorporated. The particular object of 
sectionalising, however, is to provide a means of clearing out the 
tubes before scale has time to form, and this is achieved by closing 
the internal controlling valve between one of the bottom headers 
and the drum, and opening the blow-off cock attached to the lower 
end of the same header. when a reverse circulation is immediately 
set up which blows through and scours the nest of tubes in 
question, 

Each net of tubes is similarly equipped and treated, The lower 


—ö— TR I PR AN AN . a — —— PE 


Vol. 67. No. 1,702, JULY 8, 1910.] 


THE ELECTRICAL REVIEW. 47 


headers also contain another feature of interest, as the ends of the 
tubes therein are fitted with Solignac cartridges, which are claimed 
to automatically adjust the supply of water per tube to that 
required for effective evaporation ; the steam produced is probably 
dried in passing along the higher portions of the tubes, and a 
"separator " action is claimed for the upper header. At any rate, 
tests made by the French naval authorities show, with an evapora- 
tion of 6°74 Ib. per sq. ft. of heating surface per hour. only 007 per 
cent. moisture; and with a forced evaporation of 18°] 1b.. only 0083 
per cent. 

Another constructional feature of this boiler ix the simple 
arrangement for swinging the steam drum and tubes clear of the 
boiler framework for examination ; it will be seen that the steam- 
raising portions of the boiler are mounted on trunnions for this 
purpose. 

Space requirements in the case of central stations designed to 
supply cheap units, are frequently a deciding feature in the design ; 
the standard Grille boiler is 12°5 ft. high, and measures 875 ft. from 
front to back—-a boiler to evaporate 6,600 Ib. of water (actual) per 
hour would be 9 ft. 2 in. wide, occupying 782 sq. ft. of floor spacc. 

From and at 212? F., its evaporation would 
be 7.900 lb. of water per hour, which. at 
20 lb. per H.P.-hour, gives a rating of 
400 H.P, or 5˙2 H.P. per sq. ft. Such a 
boiler would weigh only 7˙4 tons, or about 
11 lb. per H. P. 

Messrs. Fraser & Fraser, on a six-hours' 
teat of their boiler (of 3,300 lb. normal 
rating), having a grate area of 21 sq. ft. and 
heating surface of 550 sq. ft., obtained an 
evaporation of 1.317 lb. of water per hour 
with feed water at 41° F. 

This is equivalent to 9'33 lb. per Ib. of fuel: 
from and at 212° F., 115 1b. ; or 7°83 lb. per 
hour per sq. ft. of heating surface. 

The boiler is fed with East London water, 
having a hardness factor of 20°, which 
produces a heavy deposit in an adjoining 
Lancashire boiler. but has so far owing 
to the use only of the sectional blow-down 
arrangement—made no impression on the 
Grille boiler tubes, which are sufficiently 
clean inside to show the draw marks of the 
dies. The exterior of the tubes is cleaned 
with a steam-blast nozzle. 

We may add that the draught on the 
occasion of the test was 7 in, and an 
efficiency of 80 per cent. is claimed. The 
boiler is a rapid steam raiser, something like 
half-an-hour being required for obtaining 
full steam from cold. It is also specially 
adapted for forcing, and the efficiency is stated 
to remain fairly level under these conditions. 

Central station men will be most interested 
in the results obtained under conditions 
with which they are familiar. and we append 
herewith the test figures obtained at the Lesquin works of the 
French Thomson-Houston Co. where four Grille boilers and two 
separately fired Grille superheaters (of 30,800 Ib. steaming capacity) 
were installed in 1907. under a successful guarantee that they should 
remain clean and free from scale for 12 months, without resorting 
to mechanical cleaning. The feed water was from a well, and not 
purified. 

At the termination of this guarantee, the following test figures 
were obtained 


TRIALS MADE ON ONE SET OF TWIN BOILERS. 


Natural Artificial 
` draught. draught. 
Duration of trial re rak Lo 3 hours 3 hours 
Steam pressure per sq. in Ves 210 lb. 200 lb. 
Temperature of feed water ... 74° F. 92° F. 
Total grate area per set 885 .. 76 sq. ft. 76 sq. ft. 
Total heating surface 2.200 sq. ft. 2.200 sq. ft. 


Rate of combustion per hour per 


sq. ft. of grate ... ves see 15 Ib. 31 lb. 
Draught on water gauge 075 in. 2 in. 
Water evaporated... 33,026 lb. 64,831 lb. 
Water evaporated per lb. ‘of com- 

bustible 9°63 1b, 9°01 1h. 
Water from and at 212° F. e. 1155 lb. 11 1b. 


These tests were certified by the following witnesses :—Mon. 
Guittard (director of the Thomson-Houston Co.), Mon. Grille (Grille 
and Co.), and Mon. Stoft (the boiler constructor). 

The Grille boiler has been successfully adopted for marine 
purposes, by the French Northern Railway and the French Navy, 
among others. For land purposes it can be fitted with a 
superheater, machine stokers, &c., and its obviously simple con- 
struction and low cost of installation are matters of moment at the 
present day. Our thanks are due to Mr. J. I. Hall, who is managing 
the Grille interests in this country, and to Mr. H. White, of Messr-. 
. Fraser & Fraser, for giving us all information on the occasion of 
our visit. 


Stevenage Electric Lighting.—The U.D.C. has ccc:ced 
to apply to the B. of T. for an extension of the'F.L. Order. 


PARLIAMENTARY. 


London County Council General Powers Bill. 


(Continued from page M.) 


IN continuation of the case for the Associated Electrical Com- 
panies of London, Mr. C. C. Hutchinson called 

Mr. GEORGE CooPER LOCKET, of the firm of Gardner, Locket and 
Judkins, who has been chairman of ‘the Society of Coal Merchants 
for the last eight years, said his firm had made a speciality of 
supplying coal to large consumers in London ever since the electrical 
industry came along. Within his own experience the coal trade had 
hecome a scientific industry. His company had frequent inquiries 
— almost daily—-from the electric supply companies of London. 

What is your own knowledge as to the care and technical skill 
which is exercised in selecting and using the proper kind of coal ?— 
I should find it difficult to exaggerate the extreme care and caution 


GRILLE BOILERS INSTALLED IN A FRENCH POWER STATION. 


which is exercised by the engineers and managers of the principal 
electric light companies in the selection of their fuel. 

And I suppose one reason is because coal forms such a large and 
important element in the cost of production of electrical energy 1— 
It is their raw material. They have to convert the latent unutilised 
value of the coal into electrical energy, and, as I aay, it is the raw 
material from which they manufacture. 

Therefore, have their study and testings from that point of view 
reacted on the coal trade, and made it necessary for those who hope 
to do a substantial business with them to make themselves 
acquainted with the character of the coal? — Les. When I came 
into the coal trade, we had simply to buy and sell so many tons of 
coal. We now practically have to buy so many heat units. 

I daresay you know from your own knowledge, and as a matter 
of fact, that the electrical companies, as well as having their eye 
on the calorific value of the coal, also look to its smoke-producing 
qualities 7—Yes ; that is constantly in their minds. I know from 
my own knowledge they are continually adapting and readapting 
their plant with a view of minimising smoke, because they realise 
that the emission of smoke practically represents a want of economy 
in their handling of the product. 

Continuing, WITNESS said he knew the works of the City of 
London Electric Lighting Co. at Bankside, where there was a most 
perfectly equipped laboratory, fully staffed, where assistants tested 
every delivery of coal which was tendered to them, and they 
rejected every delivery of Welsh coal which exceeded 12 per cent. of 
volatile matter, or any delivery which was deficient in calorific 
value. What had to be done to satisfy the City of London Co. was 
only typical. There were similar installations at the works of 
other electrical companies. This reacted not onfy on the coal mer- 
chants, but upon the colliery managers, because the managers of 
large collieries and pits had realised that if they were to place 
their coal with the best class of customers, they must send it up in 
a condition which would be accepted by them. The result was that 
they had installed expensive apparatus for washing and cleaning 
their coal, and they graded it very much more carefully than they 
used to do, and the coal which came up to London was altogether 
a different product from what used to come up 25 or 30 years ago. 

The CHAIRMAN: Your experience as a purveyor of coal is that the 
smaller factory owner is using electric power instead of steam ’— 
The tendency is going on continuously, and is increasing. 

Mr. HUTCHINSON: So that these large electric companies not 


only reduce the smoke very quickly by employing the highest skill 


and the best appliances, but they are redueing the smoke which 
used to come from the smaller factorics - Les. 
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Fi From" your experience amongst these large electrical works, is 
everything being reasonably done that care and skill and science 
and money can do? —I do not think anything is being left undone 
that could be suggested by the London County Council or by any 
authority. Expense never seems to be any object in the matter at all. 

And if as the Committee will know at times they are compelled 
by circumstances to emit smoke, it is in spite of all that and 
because it is unavoidable?—Yes. I think smoke is only emitted 
by an electric generating station now when they get an abnormal 
demand ; when an unexpected peak comes on. 

In cross-examination by MB. CHARTERIS, WITNESS had a list put 
to him of electric lighting companies upon whom notices had been 
served in respect of smoke nuisance, but on whom during the 

.past 12 months there had been no occasion to service notices. 
Counsel asked witness if this did not show that it was possible to 
avoid creating a nuisance |—WITNESS said he would be rather dis- 
posed to put it down to the special idiosyncrasies of the inspectors 
in the various districts because he knew the class of coal used by 
these companies and knew their appliancee. . There were some 
companies not mentioned in the list whose appliances were infinitely 
superior to some of these who were mentioned and who used a 
higher class of coal. 

Mr. OLIVER LEOPOLD PEARD, technical chemist, said that in 
1892 hé joined the staff of the City of London Electric Lighting Co., 
and was appointed to superintend the testing. The company had 
always given him authority to purchase any apparatus for the 
purpose of determining the smokiness of the coal and its calorific 
and ash values, and they had hought every apparatus which was at 


present available for testing coal in the most efficient manner. 


They had as many as eight assistants in the testing department, 
whose duties were confined entirely to the testing of engineering 
material and so on, and besides that they had the experience of the 
stokehole men for testing the coal under working conditions. 
Other companies also had laboratories, and they co-operated in the 
matter of testing. The smoke which came from London factories 
was less than 5 per cent. of the total smoke. 

Mr. FRANK BAILEY, director of the Metropolitan Electric Supply 
Co., and joint managing director of the City of London Electric 
Lighting Co., said the capital expenditure of the electric light com- 
panies now supplying London amounted to about £14,000,000, The 
output of all the companies during last year for lighting was 
91,000,000 units, and for power and heating 41,000,000, or a total of 
132,000,000 units. 

Replying to the CHAIRMAN, WITNESS said that newspaper 
printing was now chiefly done by electric power. There was hardly 
a single paper, with the exception of the Duily Telegraph, which was 
printed by steam, and in their case his company had supplied the 
switchboards, and made all the arrangements for a connection 
quite recently, but they decided to go on for a short time longer 
with their steam plant. He estimated that the amount of coal saved 
in London by the useof the electrical supply was 150,000 tons a year. 

Have the associated electrical supply companies spent large sums 
of money in connection with smoke prevention Ves. I have 
inquired of all the companies as to the amount they have spent. 
In many cases they have found it difficult to allocate the exact sums. 
Confining my answer to my own company, I can tell you the exact 
figures. We have experimented for the last 15 yeara with all forms 
of automatic stoking appliances and other means of smoke abate- 
ment, with the result that we have already taken out, written off 
and scrapped, £9,000 of material. out of a total expenditure of 
£36,000. In addition to that, we have devoted a large capital sum 
to. testing apparatus and laboratory apparatus. 

Continuing, WITNEsS said that in connection with domestic 
supply they had a large connection for electric radiators, and 
within the City of London they were now supplying 3,000 Kw. of 
electrical power for the purpose of heating offices. Smoke would, 
of course, disappear pro tanto, Electric cooking was also making 
most satisfactory progress. It had not come into general use yet, 
but the great improvements made in the manufacture of cooking 
appliances, combined with the reduced cost of supply would, no 
doubt, induce many householders to adopt it very shortly. Even 
with the whole of this expenditure. they had found it impossible 
to avoid the emission of smoke, even of black smoke, in certain 
times of emergency. 

Is there any appliance which can be adopted, any natural agency 
at present at your command, or reasonably near so far as you can 
see, which will abolish the smoke nuisance when emergencies arise ? 
—I know of nothing within sight at the moment. Weshall be only 
too glad when we know of anything which will do it. 

MR. J. S. HIGHFIELD, engineer and manager of the Metropolitan 
Electric Supply Co., was called, but 

The CHAIRMAN intimated that there was no need to go over the 
same ground again. 

WITNESS said he had heard the evidence of Mr. Bailey, and 
agreed with it. 

MR. HUTCHINSON said he had other witnesses, but would not call 
them, because they would only say the same thing. He proceeded 
to address the Committee on behalf of the Associated Electrical 
Companies, and urged that no alteration should be made in the 
existing law. 

After hearing evidence on behalf of other opponents, the Com- 
mittee (as stated last week) refused to delete the word "black " 
from the Act as applied to smoke. 


Progress of Bills.—In the House of Lords on June 29th the 
Rhondda Urban District Council (Tramways Extensions, &c.) Bill 
was read a second time. 

In the House of Commons on Monday the London County Council 
(Tramways and Improvements) Bill was read a third time, as were 
also the Electric Lighting Provisional Orders (No, 1 and No. 2) Bills. 


- Electric Lighting Provisional Order (No. 1) Bill. 


ON Wednesday last week the Select Committee of the House of 
Commons, presided over by Sir H. Kimber. considered Electric 
Lighting Prov isional Order ( No. 1) Bill which confirms Provisional 
Orders in respect of Chesham (Extensions), Church. Clevedon, 
Dawlish (Amendment), Derby (Extension), Gorseinon, Huddersfield 
(Extension to South Crosland), Ormskirk (Amendment), Runcorn 
Urban and Runcorn Rural. Runcorn (Weston), Smethwick (Amend- 
ment), and Widnes (Amendment). 

The only Order which was opposed was that relating to Smeth- 
wick. Mr. Freeman, K.C. and Mr. Tyldesley Jones appeared for the 
promoters, and Mr. Erskine Pollock, K.C., and Mr. W. Shakespeare 
appeared for the Smethwick Corporation, who were opponents. 

Mr. FREEMAN, K.C., said that it was a Bill to confirm a Pro- 
visional Order authorising the transfer of an Order from the 
Birmingham and Midland Tramways Co. to the Shrupshire Electric 
Power Co. The Order in question was that relating to Smethwick. 
It appeared that in 1898 an agreement was come to between Smeth- 
wick and the Birmingham Company for the latter company to work 
the Order, and in 1906 the Board of Trade drew the attention of 
Smethwick to the fact that that action practically amounted to 
the divestment of the order, and they sugyested that it should be 
transferred to the Tramway Co. In 1907 that transfer was carried 
out. It was agreed, however, that it should not be done without the 
consent of Smethwick Corporation, and such consent was not to be 
"unreasonably " withheld so long as the company which took the 
order was a reliable and responsible one. The Shropshire Co. now 
sought to take over the order. At an inquiry held at the Board of 
Trade in 1910 all the details were considered, and every question 
raised was satisfied except a personal one. as to whether the Town 
Clerk of Smethwick should be allowed his expenses. The 
Corporation in their petition stated that they had reason to doubt 
whether the pecuniary position of the Shropshire Co. was of a 
satisfactory nature so asto warrant their undertaking the powers and 
obligations of the order, and they respectfully asked that a strict 
investigation should be made into their financial position. He 
(counsel) would point out. that a company before taking over an 
order had to raise £300,000, and the Shropshire Co. had the 
certificate of the Board of Trade to that effect. Apart from that, 
the Town Clerk of 8methwick himself stated at the Board of Trade 
inquiry that he would accept the Shropshire Co. The promoters 
had done all that was required of them, and he could not see what 
the Smethwick Corporation objected to. 

Mr. S. Morse, solicitor, gave evidence bearing out counsel's 
statement. 

MR. POLLOCK pointed out that the Smethwick Corporation 
attached great importance to an agreement come to between the 
Corporation and the Midland Co. with regard to the price at which 
-eneryy for street lighting should be supplied. 

WITNESS said this was the first time it had been suggested that 
the draft order did not cover every contract ; nor did the petitioners 
mention it in their petition. 

The CHAIRMAN said at all events both sides were agreed that it 
should be done, and the Committee would see that it waa. 

In further cross-examination, WITNESS said he agreed that under 
the Shropshire Electric Power Act, the Power Co. was prohibited 
from coming into Smethwick. and erecting generating stations or 
breaking up streets without the consent of the Corporation. He 
agreed that if the order were granted to the Power Co. that consent 
would go, but he did not consider that the Corporation ought to 
have any protection, because all that was now prcposed was to take 
a transfer of an order originally granted to the Smethwick Cor- 
poration. 

Questioned as to the financial position of the Shropshire Co., 
WITNESS said the position was this. The Shropshire Co. originally 
was not promoted in any way by the Birmingham and Midland 
Tramways Co. Certain persons subscribed about £8,000 of the 
Shropshire Co.'s capital, and the Midland Co. supplied the balance 
of £300,000 required by the Act. That amount was actually paid, 
and evidence was put before the Board of Trade that the cash waa 
at the bank. The Shropshire Co. did not want this capital pending 
the development of its area. and it lent the money back to 
the Birmingham and Midland Co. It was on call and as a 
matter of fact the amount so lent had been reduced to £215,000, 

The CHAIRMAN said he doubted whether Mr. Pollock had any 
locus stand) to bring this matter up. It was for the Board of 
Trade to deal with the financial standing of the company, and 
they were satisfied, and the Committee could not, therefore, go into 
the question without impugning the bona fides of the Board of Trade. 

Mr. POLLOCK, in addressing the Committee, said the Smethwick 
Co. would have preferred the order to be renewed in the hands of 
the Birmingham and Midland Co., which was undoubtedly a strony 
company, but having regard to the fact that the Corporation's 
consent was not to be unreasonably withheld, he did not know that 
he could argue this before the Committee if they thought it a good 
case for a transfer. Counsel proceeded to argue that the Shropshire 
Co. ought not to be allowed to override the clauses in their Act 
with regard to the Corporation by getting the order. For instance, 
under the Act the Corporation had the right to superintend the 
renewal of sewers, &c. 

MR. TYLDESLEY JONES said the promoters had no wish to get out 
of any obligation, but under the Order a complete code was laid 
down as to the manner in which the work was to be done, and if a 
clause from another Act were interposed, they would have hopeless 
confusion. He hoped the Committee would ask the Board of Trade 
to attend before making any alteration. 

The CHAIRMAN said he thouzht the Corporation were fully 
covered by the Order with regard to the price for street lighting. 
The Committee thought the undertakers ought to observe their 
obligations with the Corporation under their Act. 
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Mn. FREEMAN said the obligations entered into by the Shropshire 
Co. were under a Power Act, but they were now before the Com- 
mittee under different circumstances. If the Corporation had no 
protection whatever he would allow they should be protected, but 
as it was the Corporation were protected by an elaborate code. 

After further discussion, it was agreed to pass the preamble, but 
that Mr. Pollock should bring up a clause, and the CHAIRMAN said 
he would consult the Board of Trade and the Speaker's counsel 
before deciding on the form. 


The Smethwick Corporation subsequently brought up & clause to | 


meet their wishes, but as the promoters could not agree to it, the 
matter was postponed for consultation with the Board of Trade. 


London Electric Railways Amalgamation. 


ON Thursday of last week the Unopposed Bills Committee of the 
House of Commons, of which Mr. Emmott is chairman, considered 
the Bill promoted by the Underground Electric Railways Co. for the 
amalgamation of three of the tube companies. 


Mr. BONNER MAURICE, Parliamentary agent, said it was. really a 


domestic arrangement, and principally concerned finances. It was 


proposed to amalgamate the Great Northern, Piccadilly and 


Brompton, the Charing Cross, Euston and Hampstead, and the 
Baker Street and Waterloo lines into one concern. So far as was pos- 
sible unity was maintained in the administration of the three 
railways at the present time, but there was a good deal of complica- 
tion, especially in accounting, and it was thought it would be much 
better if the three companies were amalgamated. mM 

SIR GEORGE GIBB, chairman of the undertakings, explained in 
detail the rearrangement of the finances, and stated that out of 
a total debenture issue of the three companies of £3,791,106, the 
Underground Co. held £407,956 ; of the preference shares, totalling 
£1,017,040, they held £554,460, and out of £11,135,410 ordinary 
shares, the Underground Co. held £10,837,380. 

Mr. Moon, K.C. (speaker's counsel), pointed out that the present 
total capital of the three companies was £12,152,000, whilst under 
the amalgamation scheme it rose to £12,600,000. 

SIR GEORGE GIBB said that the difference was accounted for by 
the fact that they were asking for certain capital powers in order 
to carry out works on tlie various lines. 

A somewhat lengthy discussion then took place on the proposal 
of the promoters to discontinue the practice of issuing workmen's 
tickets for single journeys. | 

In the course of the discussion, SIR GEoRGE GIBB explained that 
the promoters had had a conference with the County Council on 
the matter, and they had settled every point raised, to the satis- 
faction of that authority. It had been found in practice that there 
was not a great demand for workmen's singles. The promoters 
were offering increased facilities to workmen, inasmuch as they 
were extending the time for the issue of cheaper tickets, and were 
also making them applicable over the whole of the three systems. 

Mr. HARPER, statistical officer to the Council, said that the 
advantages which the promoters were now offering under the Bill 
far outweighed the withdrawal of the workmen's single journey 
facilities. . © i | ; 

The Committee allowed the Bill to pass, with the deletion of the 
single journeys for workmen, and fixed the liability of the company 
for such a class of passenger at £100 for accidents sustained on the 
company's system. 


» 


Wimbledon and Sutton Railway. 
. (Continued from page 14.) 


Mn. WM. VAUX GRAHAM, the engineer to the promoters, said that 
theline had been designed so that the trains of the District Co. 
could be carried on past Wimbledon to Sutton. He also explained 
in detail the various passes and curves, and mentioned that the line 
would pass under that of the South-Western Railway just by 
Wimbledon: Their sharpest curve was eight chains, and the ruling 
gradient 1 in 40. In view of the allegations of the Brighton Co. 
as to the curves and gradienta, he had prepared a table of those of 
other electrical railways for the purposes of comparison. He found 
that it worked out as follows: 


l l Ruling gradients, |. Curves, 

Central London Railway ... .I in 30 
Charing Cros „ bw 5 chains 
City and South London .. „ 30 181 „ 
Metropolitan ea as. quee bos 5 " 
Great Northern, Piccadilly and Brompton 1 ,, 33 5 E 
District kc ue d x aos dU 5 „ 
Mersey aes ros sa T ss low 27 — 
Bakerloo ...  ... cave T "A" 
Great Western and Metropolitan Joint | 

Railway js T -— i — 6 » 


It would, therefore, be seen that the promoters' line compared 
favourably with the existing undertakings. He did not think 
there was a district in such close proximity to London, that 
was so: devoid of railway facilities as that which the proposed 
line would serve. The estimate for the electrification of the line 
was £40,000. ue 

Sin GEORGE GIBB supported the Bill, and stated that the District 
Co. were ready to undertake the working of it. 


. Other witnesses who gave evidence in support of: the promoters" 
case, were Sir John. Wolfe Barry and Mr. A. H. Stanley, general 


manager of a number of electrical railways. U 
Evidence. was. then given on behalf of the London, Brighton 

Railway Co. who contend that they are quite able to deal with 

existing requirements, | 


Mr. W. FORBES, the general manager of the L. B. & S.C. Railway Co., 
stated that his company were contemplating the electrification 
of their system, and that would include the Wimbledon and Sutton 
district. 

Mr. FREEMAN, K. C., having addressed the Committee on behalf 
of the Brighton Co., the CHAIRMAN, without calling upon the pro- 
moters to reply, said they were satisfied with what had been placed 
before them, and passed the preamble, 


Scotch Electric Lighting Orders. 


THE Electric Lighting Provisional Order (No. 2) Bill, which 
confirms orders granted by the Board of Trade in respect of 
Ardrossan, Saltcoats and district, Cambuslang, Cowdenbeath, 
Lochgelly and district, and Skelmorlie, was before a Select Com- 
mittee of the House of Commons, presided over by Sir H. Kimber, 
last week. The only two orders opposed were those relating to 
Ardrossan and to Cambuslang. The first is granted to Mr. Geo. 
Balfour, but the powers are not to be exercised unless the order is 
transferred to a company. The second is a grant to the County 
Council of the county of Lanark. 

Mr. Macassey appeared for Mr. Balfour; Mr. Talbot, K. C., and | 
Mr. Tyldesley Jones for the County Council of Lanark ; and Mr. 
Fitzgerald, K. C., and Mr. C. Henderson for the Caledonian Railway 
Co., who opposed. 

The point raised by the opponents was that they should have a 
protective clause providing for any additional expense they might 
be put to when rebuilding or altering their bridges, by reason of 
the existence of electric cables, being repaid to them. 

The Committee decided that special protection should not be 
given to the railway company, but the CHAIRMAN said, if the 
matter came up as a general question in future, consideration 
would have to be given to the point raised. 


Metropolitan Railway Bill.—The Select Committee of the 
House of Commons, presided over by Mr. Emmott. on Thursday of 
last week, considered this Bill, and, after hearing formal evidence, 
sent the Bill forward. 

Baker Street and Waterloo Railway Bill.—On Thursday of 
last week the Unopposed Bills Committee considered the proposals 
of the Baker Street and Waterloo Railway. Mr. BONNER MAURICE, 
Parliamentary agent for the promoters, explained that they sought 
powers to construct an esculator at their Oxford Circus Station. 
Mr. D. Hay, the engineer to the promoters, said that the idea was 
a moving platform, 120 ft. long, running at a slope from the 
station to the street level. The appliances were in use in America, 
but they had never been worked in connection with railway 
stations in England. Formal evidence having been given in proof 
of the preamble, the Committee passed the Bill, and ordered it for 
third reading. N . l 

Reading and District Electricity Bill.—On Thursday of last 
week the Select Committee of the House of Commons, presided over 
by Mr. Emmott, passed the Bill promoted by the Reading and 
District Co. The measure provides for an extension of the limits 
of supply. and a clause has been inserted in the Bill whereby the 
Reading Town Council can purchase certain parts of the under- 


taking in 1924. 


LEGAL. 


CLIFFE v. NATIONAL TELEPHONE. Co. 


AT Manchester County Court on July 1st, a claim for damages for 
personal injuries was brought before Judge Barry by Mrs. Ada 
Cliffe, Andrew Street, Openshaw, against the National Telephone 
Co., Ltd. When plaintiff entered a house (in which she is 
still living), six years ago, a telephone pole carrying many 
wires was fixed in the back yard. Three years ago, while 
she was washing in the kitchen, the cable snapped in two; a 
portion of the wall was pulled down and the floor of the house 
vibrated, and it was submitted that a subsequent illness endured by 
Mrs. Cliffe was due to this mishap. 

His HoNoUR remarked that while the condition of Mrs. Cliffe 
was largely due to natural causes, it had been aggravated by the 
accident, and, in his opinion, there was proof that defendants had 
been negligent in erecting a wire which was not strong enough to 
withstand ordinary weather conditions. His Honour gave judgment 
for the plaintiff for £10 and costs. 

Mr. ACTON, who appeared for the Telephone Co., was granted 
leave to appeal, on condition that if the appeal were taken the costs 
would be on the higher scale. 


NATIONAL ELECTRIC CONSTRUCTION Co., LTD., r. CANTERBURY 
CORPORATION. ES. | 


JUDGMENT in this case, which was heard at the Inst sitting of the 
Canterbury and District County Court (see ELECTRICAL REVIEW, 
June 17th), has now been given, and is as follows: — The 
plaintiffs’ claim was for £25 13s. 9d. for a 1d. per unit of ‘electrical 
energy supplied to premises upon which the plaintiffs had carried 
out the installation, and for which the Corporation had received 
payment. The ld. per unit was agreed to be paid by certain of the 
consumers for the use of the installation carried out by the 
plaintiff company under agreements made/by consumers with the 
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defendants and the plaintiffa a draft of which agreement was 
placed before Deputy-Judge Haigh at the hearing on June 7th. 
The only moneys handed to the defendants by the consumers under 
these agreements, were handed over to the plaintiff company. The 
defendants are empowered by Order in Council and the Electricity 
Acts, to supply current, buf are not empowered to fit and wire the 
premises requiring supply. His Honour held that if they were not 
empowered to do the work of fitting, &c., on the premises requiring 
supply, they were equally not empowered to pay the plaintiff com- 
pany for such work. either e bloc or by instalments. Further, all 
moneys received other than under these agreements, and which have 
been handed to the plaintiff company have been received 
by the defendants as undertakers in respect of the under- 
taking. and must be applied only as prescribed in Clause 52 of 
the Canterbury Electric Lighting Order. Judgment was. therefore, 
for the defendants.” A stay of execution was granted for 14 days, 
and if an appeal be entered within that time, a further stay of 
execution would be allowed. 


` / 
THE SUNDERLAND DISTRICT ELECTRIC TRAMWAYS, LTD. 


IN the Chancery Division, before Mr. Justice Swinfen Eady on 
Friday, July 1st, Mr. Dunham, on behalf of Jane Hall, asked for 
the appointment of a receiver and manager in respect of the Sun- 
derland and District Electric Tramways, Ltd., and others, in a first 
debenture-holder's action. Plaintiff was the holder of a prior lien, 
and the interest on the debentures was due. 

MR. FULLER, for the company, said that his Lordship had already 
appointed a receiver and manager in respect of a second debenture- 
holder's action, and the motion was to ask that the same gentleman 
be appointed in the present action. Counsel further said that the 
company was working at a profit, and it would pay. with care. 
Owing to adverse circumstances it had fallen on evil times. 

His LORDSHIP granted the application. 


OsRAM LAMP Wonks, LTD. r. G. M. Boppy & Co. 


IN the Chancery Division on Friday last. this action came before 
Mr. Justice Parker upon a motion to discharge an order for tryiny 
the case with reference to two patents in the same nction. 

MR. BovsrFIELD, K. C., who with Mr. T. Terrell. K. C., appeared 
for the.defendants in support of the motion, said that his applica- 
tion was to discharge an order made in chambers. joining the two 
patents in one action. The question that arose was entirely a ques- 
tion of the convenience of the trial and was not with them a mere 
question of costs. The defendants objected to the two patents being 
litigated together because that course would involve a great deal of 
difficulty. The real question was how far it was convenient or even 
desirable with reasonable lucidity to try the two questions together. 
The action was brought originally on one patent -the important 
patent—the general patent of principle. Then a summons was 
taken out for leave to amend the writ so as to include a second 
patent. and leave was given. That patent dealt with an entirely 
different matter to the subject of the first patent. The first related 
to the manufacture of metal filaments of tungsten. the prin- 
ciple being to mix a metallic powder with carbon. then chemically to 
discharge the carbon and so obtain a filament of tungsten. The 
second patent was to do with the attachment of the filaments to 
the "leads that went through the glass. He submitted that the 
manufacture of the filament and its method of attachment were 
entirely different, and depended upon entirely different. considera- 
tions. It was not at all probable that the evidence given at the 
trial with reference to the one patent would have any reference to 
the other patent. The joining of the two might result in the 
saving of a little cost, but that was not the important matter. The 

important matter was to have the case thoroughly tried. The two 
patents were owned by the plaintiffs the defendants were the same 
in both cases, and the lamp was the same lamp, but in the first case 
the allegation waa general. and in no way included the connection 
of the filament. The connection was alleged to infringe another of 
the plaintiffs patents, which was entirely different. Under tho.e 
circumstances he submitted there was sufficient difference to indu :: 
his Lordship to say that it was not a good thing to bring the tw» 
together in one action, and it would not be a good thing to try them 
together. The alternative, he suggested, was to let two actions vo 
on together, and try first the question in the one case and then the 
question in the other. The plaintiffs had chosen to divide them at 
the start. and though he saw the expediency of them coming on 
side hy side, and the distinct advantage of them both being tried 
by the same judge, the specifications confirmed the totally different 
nature of the two claims, and he contended they should not be 
joined in one action. The first question was one of great 
importance to the trade, and the second, which related to a patent 
for a method of attachment merely. was of very little or no interest 
to the trade generally. 

MR. WALTER. K.C.. who. with Mr. CoLEFAX. represented the 
plaintiff said that both patents were in connection with a 
particular filament. The second patent related tothe amalgamation 
of that particular filament with another metal, so as to form the 
lead. The evidence must necessarily be much the same in both 
actions. The same experts would be called. and the general history 
of the thing would be the same. The two patents were owned by 
the same plaintiffs, the actions were against the same defendants, 
and had reference to the identical filament. The question would 
largely involve the properties of tungsten, and there would be a 
very large saving of time and cost if both the patents were tried 
together. He asked his Lordship to say that there was no reason 
why the two patents should not be joined in one action. 

MR. BOUSFIELD said his Lordship had his contentions. 


that they had not power to do so. 


architects submitted to Mr. Henry. 


Mr. JUSTICE PARKER said. that at the present time he was not 
satisfied that any essential inconvenience would be caused hy trying 
the two actions together. and, prima facie. it was convenient that 
they should be tried together. He accordingly dismissed the 
application with costs. 


a 


WILLIAM NEALE & MARK Lyows vr. THE CiTy OF BIRMINGHAM 
TRAMWAYS Co., LTD.. AND OTHERS, 


IN the Chancery Division on Friday. July Ist. Mr. Justice Swinfen 
Eady heard a motion on behalf of plaintiffs in this action. asking 
for an injunction to restrain the defendants from acting on a 
resolution passed at an extraordinary meeting of the company on 
May 1th last, and confirmed on June 9th. that out of the 
accumulated profits of the company. the sum of €4 per share should 
be paid to the holders of £6,047 fully paid ordinary shares of the 
company by way of a reduction of capital. à 

MR. BUCKMASTER, K. C., for the plaintiffs. said there was a 
technical objection to the passing of the resolution, but neither 
party desired to rely on that. 

His LORDSHIP said that this was the return of capital. so. prima 


Jie, the point would be raised on petition. 


MR. BUCKMASTER said he did not think xo. 

His LoRDsHIP : Why not?’ 

Mr. BUCKMASTER: We say that the resolution is w//ra rirex 
altogether. Í 

His LORDSHIP said the ordinary way was by a petition for 


reduction of capital. 


Mn. BUCKMASTER said that this was not a reduction of capital. 
It was a resolution which was purported to be passed under special 
powers obtained by Acts of 1880 and 1908. enabling the company 
by special resolution to return part of its capital. 

His LORDSHIR: By the reduction of capital ? 

Mr. BUCKMASTER said the matter would not come before the 
Court to obtain sanction to the resolution. The real position was. 
however, whether the powers conterred by the Statute enabled the 
company to pass the resolution, and return to certain only of 
one class of shareholders money that had been paid upon their 
shares. Plaintiffs submitted that they did not. and that the Statute 
only permitted the return of money to all classes of shareholders, 
and not to certain members only of the company. The motion 
before his Lordship, it had been arranged, was to be treated as a 
trial of the action. The company was incorporated in 1896 
with a capital of 41.000.000 divided into 80.000 5 per cent. 
preference shares of 45. and 120,000. ordinary shares 
of £5, of which 40.000 preference shares had been issued. 
aad were fully paid, and 6.047 ordinary shares were issued and fully 
paid. and 23,930 were issued, and £1 only paid. In 1902 the 
Eritish. Electric Traction Co. acquired the whole of the ordinary 
shares that had been issued. and only €1 paid. and they appointed 
ax their nominees on the board. three of the defendants. On 
May 19th or June 9th last. the resolution was passed purporting to 
be under the Companies’ Act. that £4 a share should be returned to 
each of the holders of the 6,047 ordinary shares which were fully 
paid up. ` 

His LORDSHIP : So as to put them all on the same footing ? 

MR. BUCKMASTER : Yes and it was the plaintiffs submission 
The object. of the resolution 
was to alter the rights of the ordinary shareholders; who had paid 
in full so that with regard to the future dividends they should 
tand on the same footing as those stockholders with only £1 paid up. 
That was a resolution which could not be passed under the section, 
the essential feature of which was that the money which Was 
capable of being returned was money which must be available for 


distribution as dividend among the shareholders. 


MR. GORE BROWNE, K. C., for the company. submitted that 
the resolution was in accordance with the rights of the share- 
holders under the Act of Parliament. The Act gave power to the 
company to return a portion of its profits to the shareholders, 
ja accordance with their rights in the capital of the company. If 
that were lawful the Court could not interfere. . 

His LORDSHIP, giving judgment, said that the company appeared 
to be a flourishing and successful one. He had no discretion to 
„ci or consicer whether the company ought or ought not to 
(o wiat was proposec, — The only peint was, had they the legal 
power? The sum to le returned was a sum of undivided profits, 
which. with the sanction of the shareholders, might be distributed 
among them in the form of dividend or bonus. He was of opinion 
that. this particular repayment was allowed by the section. and the 
motion, therefore. failed. Although it might be somewhat hard on 
the shareholders who objected, they had none the less taken their 
shares subject to this liability being paid off. 


THE MULTICOLOUR SIGN Co. v, MAIDA VALE SKATING PALACE 
CLUB. Lip. 

IN the Marylebone County Court on Friday last, before his Honour 

Sir W. L. Selfe. plaintiffs, of Denman Street. Piccadilly. W., sued 

defendants for £19 14s. 4d., balance of an account ef £79 Js. 9d. for 

work done at the rink. 

Mk. DovGLaAs, for the plaintiffs. said that Mr. Walter Henry, at 
the request of Messrs. Green & Detmar. architects. acting on the 
instructions of Mr. L. N. Schoenfeld. manager of the club. furnished 
estimates for a number of electric signs, the designs of which the 
| Two of these were " main 
„igns. one being the “overture sign. and the second had reference 
to the movements of the skaters. 410 was the price quoted for the 
first and £19 for the second. Ultimately £40 was quoted for the 
tvo. The work was completed on March 18th. 1910, and when the 
bill was rendered, the following items, which were charzed as 


I 
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"extras," were objected to: Overture signs, fixing, £20 10s. ; 
supplying plate-glass extra, £4 17s. 6d.; work done fixing same, 
£5; supplying three dozen Osram lamps, ironclad switches for, and 
fixing same, £8 17s. 3d. <A writ was issued and judgment obtained 
in the High Court for £59 10s., and the claim sent down to the 
County Court to try the question of “ extras.” 

Mr. W. HENRY, plaintiffs’ manager, said that opal glass with a 
dark background was specified for the signs, but was found to be 
unsuitable, and Mr. Schoenfeld ordered plate glass to be substituted. 
On the glass arriving, his foreman was instructed to fix it ; so with 
the other signs. 

Mr. TYRRELL (for the defence): I see you charge £4 178. 6d., 
when the price quoted was £3 10s. ?—Well, I'm entitled to a reason- 
able profit on the wholesale quotation. My contract was to sappy 
the signs, not to fix them. 

Your contract was to put up carbon lamps ?— Yes, but that had 
nothing to do with switches. 

In reply to further questions, WITNESS said Mr. Schoenfeld's 
men were all behind with their work for the opening day, and he 
asked witness's workmen to do certain jobs &nd these were under- 
taken and done as extras, and were now charged for. 

LIONEL HENCHER, who did the electric wiring. said he called 
Mr. Green's attention to the fact that the work in the specification 
was not according to the County Council requirements, and on 
being told to do it to satisfy the Inspector, he said, Well, it will 
bean extra.” He put up three dozen Osram lamps, which he had 
procured from a warehouse in Charing Cross Road. 

For the defence, MR. GREEN generally denied giving orders as 
stated, and said his firm had nothing to do with the electric work. 

ALDRIDGE, a workman, said he had put up 14 Osram lamps out 
of Mr. Schoenfeld's stock ; he had nothing to do with the electric 
wiring. 

His Honour gave judgment for the amount claimed, with costs. 


RICHARDS r. BRITISH AUTOMATIC TELEPHONE SYNDICATE. 


THIS was an action heard on the 2nd inst., in the King's Bench 
Division, before Mr. Justice Scrutton, in which the plaintiff sought 
to recover the sum of £200 due as balance of directors’ fees. When 
the company was formed in 1906 the plaintiff was appointed 
chairman of directors with a remuneration of £150 a year. The 
fees were paid to September, 1908, and the claim was for the 
balance accrued since that date. The defendants did not appear, 
and the plaintiff having proved the arrangement, his Lordship gave 
judgment for the amount claimed with costs. 


WORKMAN's COMPENSATION CLAIM. 


ON Tuesday, in the Shoreditch County Court, before his Honour Judge 
Bray, an action was heard under the Workmen's Compensation Act. 
arising out of an accident. The applicant was Frederick Statham 
Sharpe, an electrical jointer, and he asked for a continuation of 
the payment of compensation by the, Shoreditch Borough Council. 
While he was working at the Council's electric station on December 
23rd, 1908, measuring cable, the brass of his rule caught a live wire, 
causing an explosive flash which terribly burned his hands. He had 
earned 378. 6d. a week, and from that time he was paid half wages 
until April 19th, 1910, when the Insurance Co. for whom. Mr. 
Doughty, barrister, appeared, pleaded that he was quite cured, and 
declined to pay more. 

Mr. SWAN, counsel for the applicant, said the case was & most 
distressing one. Sharpe had been in the Council's employ for 104 
years, and was known as a good worker. In 1904 he hada shock 
which terribly burned his hands and laid him up for 14 weeks. 
Then he had the one in 1908, and attended Dr. Hunt, of the 
Hospital for Nervous Diseases, Queen's Square, and underwent a 
course of treatment. 
up, even gardening proving too much for him. The man was most 
anxious and willing to work, and counsel suggested the taking of 
the man back by the Council for a light job. 


The APPLICANT was then called, and said he was 31 years of age, 


and suffered with terrible pains in his head, giddiness and 
nervousness. He had tried to work, but had to give it up at odd 
times, until finally the Electric Lighting Committee passed a 
resolution saying that they could no longer take the responsibility 
of employing him. He considered he was sacked, and tried odd 
jobbing, but he could get nothing. He had now gone on his sick 
club, and got 9s. 4d. a week. He had given up his house and gone 
into lodgings. Three of his children were in the workhouse, and 
his wife had left him because he could not keep her. 

D n. HUNT said he was certain it was a genuine case of traumatic 
neurasthenia, He ought to have a month's sanatorium treatment 
and then try light work. 

For the defence, DB. ERIC BAILEY, of 36, City Road, said he 
thought the applicant magnified his illness, although there was one 
point, that he always seemed anxious to work. He thought his 
sad domestic troubles had weakened him and made him a coward 
in nerves. 

Mr. WEEKS, assistant engineer to the Council, said the man was 
not a loafer. He had been tried on light work and left it, as he 
said he was unable to continue. Witness had no objection to 
employing him if the Council agreed. 

JUDGE Bray: This seems a case for arrangement, as the strict 
letter of the law is bad for all concerned. 

MR. DovaHTY : Will you give an expression of opinion as to what 
the Shoreditch Council should do ? 

JUDGE Bray: I think the insurance company might send him 
away for a month, and then the Shoreditch B.O, might try the 
"fne hearing v of giving him light work. 

e hearing was ep di for that purpose. 


Then he tried to work, but had to give it 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Large Electromagnetic Clutch. 


An electromagnetic clutch of unique dimensions has been 
installed by Messrs. C. E. LUGARD & Co., of Chester, at tie works 
of Messrs. Cochrane & Co., Ltd., Middlesbrough. The latter firm 
has put down a gas-engine plant to utilise the blast-furnace gases, 
and having 1,000 H.P. of electric power available, decided to use it 
for driving a vertical blowing engine made by Mesers. Richardsons, 
Westgarth & Co., Ltd. The blower has an air cylinder of 66 in. 
diameter X 54 in. stroke, and a fly-wheel of 23 tons, 16 ft. 9 in. in 


Fic. 1l.—MAGNETIC CLUTCH FOR TRANSMITTING 1,000 H.P. 


diameter, running at 75 R.P.M. The motor is capable of giving 
700 H.P. continuously Qr 1.000 H.P. for one hour, and is connected 
to the blower through a Vulcan patent magnetic clutch, which is 
believed to be the largest in the world, being 7 ft. 3 in. in diameter, 
and weighing 64 tons. With this coupling the blower can be 
started and run up to speed in 1 minute, without calling upon the 
generating plant for more than 350 H.P., while the clutch can 
transmit 1,000 H.P. at 75 R.P.M. Thepower consumed by the clutch 
whilst in operation is2 KW. The accompanying illustration shows 
the appearance of the clutch. 


Boroid Film. 


On Saturday last the BENOBOR SYNDICATE, LTD. gave a 
demonstration of the properties of ^" Boroid," a substitute for 
celluloid, which is entirely free from the dangerous inflammability 
of the latter, and is therefore well adapted for use in cinematograph 
lanterns. Experimente were carried out in our presence which 
proved that it could not be ignited by flame, sparks or the electric 
arc. It is exceptionally clear and transparent, and perfectly 
satisfactory for photographic purposes. It is claimed that it also 
possesses valuable properties as an electrical insulator, and we have 
no doubt that it will prove useful in the electrical industries in 


many ways. 
Self-Regulating Dynamo. 


Messrs. BAXENDALE & Co., of Miller Street, Manchester, are 
putting on the market a dynamo for use with cinematograph arc 
lamps, which generates current at practically constant value 
throughout a range of voltage far beyond the limit required for 
arc-lamp working. The regulation of the machine is entirely 
automatic, without the use of any external regulating devices ; we 
are informed that the terminals of the machine may be completely 
short-circuited, or may be closed on a resistance of a value sufficient 
to maintain a pressure of over 100 volts between them, with a 
variation in current of practically negligible amount. 

The current can be increased or diminished between wide limits 
without in any way affecting the self-regulating properties of the 
dynamo, merely by an alteration of the exciting current. The 
same generator may therefore be used for arc lamps of varying 
current requiremente, it being practicable to run a 15-ampere or a 
25-ampere lamp off the same size of machine, 

The current is switched on by merely closing the fleld circuit of 
the dynamo, and an aro forms immediately, and is drawn out to the 
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normal length, either automatically by the solenoid of the arc 
lamp, or by hand if no automatic regulation is used. There is no 
sudden rush of current, no flickering af the arc and jumping of the 
carbons, and the time required to get the full brilliance of the arc 
is very much shortened. There is no need to burn the arc a moment 
longer than is actually necessary, as it can be restarted instan- 
taneously. The saving on this score is by no means insignificant, 
as frequently aros are kept burning solely on account of the diffi- 
culty in restarting them. 

The difficulty often experienced on low-voltage circuits, of the 
arc being extinguished by being drawn out too far or too quickly, 
is almost entirely absent, as the dynamo voltage accommodates 
itself to the condition of the arc. and it is possible to draw out an 
arc 25 to 40 mm. long with a current of 50 amperes. The dynamo 
can be arranged either for direct coupling to a prime mover, belt 
driving, or for coupling to a motor in cases where a supply o 
current is available. i 


B.T.-H. D.C. Machines. 


An entirely new series of D.c. motors and generators has been 
designed by the BRITISH THomson-Houston Co., LTD., of Rugby. 
called type D H. We illustrate in fig. 2 their enclosed ventilated 
motor, which is of rainproof construction, having sheet-iron band 
covers at both ends: the armature carries & fan, which ensures 


Fic. 2.—B.T.-H. RAINPROOF MOTOR, Tyre DH. 


efficient cooling, the temperature rise being less than 40* C. "This 
type of machine is suitable for use in positions exposed to the 
weather, near paint-mixing machines, pumps, &c., or where chips of 
metal from machine tools might fall upon the motor. Fig. 3 shows 
the D H enclosed ventilated motor with fan, provided with a pipe 
connection for the air intake at the commutator end shield, and 
cast-iron covers at the pulley end; this machine, drawing in a 
current of clean air from a remote position and discharging it 


Fic. 3.—B.T.-H. Motor WITH AÁIR-DUCT CONNECTION. 


through the openings in the cover, is dust-proof. All the machines 
in this series are made with the best quality of materials and work- 
manship. special attention being given to the permanent exclusion 
of moisture from the windings; provision is made on the end 
shields for re-centring the bearings when necessary, and various 
methods of enclosure are employed besides those illustrated. All 
the machines willstand full load for six hours without exceeding 
40° C. rise, 25 per cent. overload for one hour: and 50 per cent. 
momentarily. Full particulars are given in list No. 247, just issued. 


„ Handshield ? Plugs. 


The 1909 report of Mr. G. Scott Ram, Electrical Inspector to the 
Home Office, contains a referenve to accidents which have happened 
through the shprt-circuiting o£ plugs and- sockets, or of the 
flexibles, and emphasises the necessity of providing complete protec- 


tion to the user of such devices. The BRITISH CENTRAL ELECTRIC 
Co., of 17, Hatton Garden, E.C., some time ago introduced two and 
three-pin type plugs. which ‘satisfactorily comply with the 
Inspector's recommendations, and we illustrate in fig. 4 a flush type 
of connector, in which the flexible enters at the side, and all current- 
carrying parts are shielded from the hand by the insulating collar 


FiG. 4.— HANDSHIELD”” PLUG AND FLUSH SOCKET. 


shown. A three-pin Handshield plug, with visible earthing 
terminal and a Handshield adapter for use with lamp sockets. 
are also made; the shield can also be supplied as a hood entirely 
surrounding the plug, if desired. We understand that the special 
features of these devices have been much appreciated by users, and 
that they have been extensively adopted in installation work both 
on land and sea. 


New Self-Starting Induction Motor. 


The ELECTRIC CONSTRUCTION Co., LTD., of Dashwood House, 
New Broad Street, E.C.. has been experimenting for some time past 
with a new type of three-phase motor, the principal points of which 
are the absence of brushes, slip rings, rotor cables or outside starter, 
and which, it is claimed, has all the well-known good characteristics 
of the wound rotor type without its drawbacks. The peculiar 
features of this new machine(which has been designed and patented 
by Mr. N. Pensabene-Perez) are the method of fixing the resistances 
to the rotor, and the arrangement for cutting them ont while the 
machine is gaining speed at starting. When the machine works at 
full speed there are no rubbing contacts whatever, so no lifting or 
short-circuiting plugs or similar complicated arrangements are 
necessary. The revolving resistances are very compact, and of very 
strong mechanical construction, are totally enclosed in a cast-iron 
case, and are cut ouf either by hand or automatically. A very 
important feature of the machine is that, it being started through 
a large number of steps (from 20 to 30 per phase). there is no jump- 
ing of the current at starting, but it gradually varies by small 
steps from the starting to the running value. Long-distance 
eontrol, which is found necessary in many applications of the elec- 
trical drive, is accomplished by the simple operation of closing the 
stator main switch. The automatic type being controlled by the 
speed lends itself to a simple solution of the problem of preventing 
a rush of current during the starting period. In fact, by a proper 
co-ordination of spring-tension, frictional resistance, and centrifugal 
force, it is possible to keep the current approximately constant 
while the machine is speeding up. This motor is less expensive 
than the ordinary slip-ring type, and no starter or rotor cables are 
necessary. 


CONSTANTINOPLE TELEPHONE AND 
LIGHTING CONCESSIONS. 


YT is announced from Constantinople that the Ministerial Council 
on June 20th sanctioned the grant of the telephone concession for 
Constantinople and district to the Webb Co, in which are 
interested the American Bell Co., the Thomson-Houston Co., the 
National Telephone Co., and the Western Electric Co. The con- 
cession is for a period of 40 yeara although the Government has 
the right of purchasing the undertaking at the end of 10 years. 
The network is to be completed in two years, and it is said that the 
Minister of Finance, who is about to journey to Paris, will 
personally sign the contract in that city. 

A German newspaper, in referring to the subject. states that if 
the concessionaires have actually offered to establish the network 
in two years, this can only mean rendering the system available 
to the most important interests within that term. Doubtless this, 
for a beginning, is one of the most valuable industrial orders which 
Turkey has to allocate, and one which is fairly free from risk and 
will soon become remunerative. It is also thought that other 
towns, as, for instance, Salonika, Smyrna and Beyrout, will soon 
follow the example of the capital, and for this reason the news- 
paper expresses regret that the Germans have been unsuccessful in 
securing the concession, as the success of others in the capital will 
give them ascendency in the provinces. 

As far as concerns the competition for the establishment of lighting 
and power works in Constantinople, as we stated last week, eight 
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firms submitted tenders on June 28th, in which there was a great 
divergence in regard to the capacity of the proposed central station 
and the number of publie lamps to be lighted free of charge. As 
a result of this disconcerting situation it has been decided to entrust 
to a special commission the work of preparing a new specification 
and to make arrangements later on for a fresh competition. 

One of the firms which competed is the Union Ottoman, which 
was formed some time ago with the co-operation of the A.E.G.. the 
Siemens-Schuckert. works and a Trench group for undertaking 
electrical work in Turkey. The Union already oontrols the 
majority of the shares in the Constantinople Tramways Co., whose 
undertaking is to be converted to electric traction; and for which 
an independent power.station is projected, but no results have 
hitherto attended the efforts made in this direction. . 

In its current (June) issue the Quarterly Journal of the British 
Chamber of Commerce of Turkey publishes the following :— 

„The concession for the electric lighting of Constantinople and 
the suburbs has been put up to adjudication by the Government, 
and the following syndicates have tendered :— 


* 1, The ‘Union Ottomane, consisting of thé Deutsche Bank and 
the Constantinople Tramway Group. 
"os Messrs. Fouquiau and Warnant acting for a French Group. 
“3, The ‘ Westinghouse’ Group. | 
"4. The French Electric Lighting Co. 
“5. The Swiss Electrical Syndicate. 
"6. Messrs. Giros & Louchard, representing a group of French 
and Swiss electricians, 
ih ne Messrs. Ganz & Co., of Buda-Pesth. 
. ‘Creusot H. Schneider & Co. 


? ie examination by a Commission of the financial capacities 
of the above groups, an exhibit of their schemes will be held at 
the Prefecture of the City during eight days, which the ed 
may visit. 
. “Subsequently a Technical Commission appointed by the Minister 
of Public Works will examine the schemes, and within one month 
will send in their report indicating the most favourable tender, 
and also which three schemes should receive the prize of LT.250. 
“The work of installation will have to be carried out within 
18 months." 


BUSINESS NOTES. 


Proposal for a Huge Goods Depót in London.— 
On Wednesday last week a meeting of the London Chamber of 
Commerce was called to hear a paper on " How to Improve London'« 
Transport,” by Mr. A. W. Gattie. The ill-ventilated room was 
packed to the doors, so the atmosphere was close and heavy, and as 
the windows were darkened for lantern views to be thrown upon 
the screen, and as the hour was immediately after luncheon, the 
temptation to post-prandial somnolency proved fatal to quite a 
number of those present. . In our eager search for news and 
impressions, we observed in our own row and the one in front at 
least five City magnates and their friends contentedly nodding, then 
pulling themselves together avain with a great resolve. only to 
subsequently lapse again into semi-consciqusness until there were 
no more plans or statistical statements to show. The streets of 
London and of all big commercial and industrial centres are far 
more crowded than they should be, because there are so many 
empty railway and carriers wagons running to and fro, standing 
waiting to collect goods, calling to know if they are required, 
or actually collecting. This point requires no labouring. We can 
any of us see it with our own eyes. How is it to be remedied? 
Mr. Gatties idea is to have one huge central Goods Clearing House, 
organised on the lines of the Bankers’ Clearing House, in 
connection with which a fleet of vehicles would deliver and 
then collect goods in such a way as to avoid overlapping. The 
building would be in Clerkenwell, and its cost would be in the 
neighbourhood of six millions sterling ; it would clear an undesir- 
able slum area, and would cover an area seven times the size of that 
occupied by St. Paul's Cathedral. The trader would receive benefit 
from the reduced cost of carriage, our trade position would be 
improved, and unemployment would be lessened, the railway com- 
panies would be able to sell the valuable sites now occupied by their 
numerous depóts scattered all over London ; as for the carriers— 
well, they could have a hand in the scheme by taking founders’ 
shares in the New Transport Co., which would be worth more than 
they would lose. We have no more space to spare to give the 
details of the general scheme at present; we have no doubt that 
when the proposal comes before a Parliamentary Committee for 
approval, as it may do shortly, there will be some very interesting 
evidence produced. At first blush the scheme is undoubtedly 
captivating, whether it is practicable or not we leave at the 
moment to others. For such as were able to remain awake, the 
idea was exceedingly interesting, and the audience showed itself to 
be greatly pleased. Our chief concern in the matter as an electrical 
engineering journal lies in the equipment of the great depot. 
There will, of course, be innumerable electric lifts and cranes in a 
building of such mammoth proportions, and with such vast 
quantities of goods to handle. but these are only a part of the 
electrical features. The novelty from an electrical point of view 
will consist of certain magnetic rivers or belts" which have a 
part to play in the selecting and sorting of consignments of goods 
in containers, because they will possess an intelligence of their own 
— “power of communion” it was termed, we believe, by Mr. 
Gattie—regarding the intended destination of each. The audience 


was informed that this part of the scheme formed the subject 
matter of a patent taken out jointly by the author and Mr. A. G. 
Seaman, but it was only mentioned in the briefest possible way, 
the audience being a quite non-technical one. In the words of one 
speaker, they were quite content to take this part of the affair "on 
trust." We are promised the full particulars at.a later date when 
certain improvements now in hand have been made. It was said 
that letters had been received from Sir Wm. Preece and Messrs. Way- 
good & Co., who had studied the details. In the meantime. the 
New. Transport Co., Ltd., of Bath House Holborn Viaduct, E.C., 
will be only too pleased to give any information in their power to 
anyone really interested in the scheme. 


Holidays.— From the HEALTH RESORTS ASSOCIATION, 
of 26, John Street, Bedford Row, W.C., we have received copies of 
several interesting illustrated booklets relating to the attractions 
and claims of Chepstow, Deal, Llandrindod Wells, Swanage and 
Woodhall Spa as holiday resorts. The town clerk of any of these 
towns will send a copy of one of these publications on receipt of a 
postcard. 

We have received an advance copy of the Great Eastern Railway 
Co.'s new handbook, East Coast Holidays," to be obtained free 
from the superintendent of the line, Liverpool Street Station. Pro- 
minence has been given to some less-known . districts in East 


. Anglia, and to the country between the Cromer and Hunstanton 


coast and the Norfolk Broads. 

THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., LTD., of Trafford Park, notify that their works will be closed 
from the evening of Friday, July 22nd, until the morning of 
Tuesgay, August 2nd, for the annual holidays. Goods cannot be 
received or despatched between these dates, but a small staff will be 
in attendance for emergency business. 


The Pope Glow Lamp.—A company has been formed 
at the premises of the Rhenish-Westphalian Disconto Gesellschaft, 
at Aix-la-Chapelle, under the title of the Deutsche Popelampen 
Gesellschaft, for the working of the Pope patents for incandescent 
lamps. The share capital has been fixed at 4 35.000 and the 
domicile of the company at Dusseldorf, and Dr. Trenzen, of the 
Metall Gluhlampen Gesellschaft, of Venlo, has been appointed 
chairman. 


The A. E. G. Turnover.—aA statistical statement issued 
by the A.E.G. shows that the estimated production in the year 
1909-10 amounted to 74,300 machines of 1,492,000 H.P., as compared 
with 47,351 and 1,239,600 H.P. in 1908-9: and 184 turbines of 
378,000 H.P., as against 157 of 269,750 H.P. in the preceding year. 
The cost of raw materials was £5,700,000, as contrasted with 
£ 4,500,000, and the present number of workers is 34,157, as against 


33,056 a year ago. 


Buenos Ayres Exhibition.—It may surprise many of 
our readers to learn that this Exhibition, which should have been 
opened on May 25th, is not yet open to the public. According to 
the Tren correspondent at Buenos Ayres, the Railway Section may 
be ready on July 9th (to-morrow). All sorts of difficulties have 
arisen delaying the completion, not the least serious being strikes 
among the workmen. 


Annual Sports,—The ond annual athletic sports of 
the HART ACCUMULATOR Co., LTD., were held recently at the 
Memorial Athletic and Cycle Grounds, Canning Town, nnd a good 
afternoon's entertainment was provided. There were in all 210 


entries for the 19 events, which were open to employés only. Some 


of the competitors were of more than average ability, and the 
running of A. F. J. Davis in the 100 yds. staff and 120 yds. handi- 
caps ; H. R. Soames in the 300 yds. and half-mile; and W. Collins 
in the mile were, we learn, distinctly good. E. G. Warren also 
showed to advantage i in the cycle events, winning the half and one 
mile handicaps and also the 100 yds. slow race, whilst F. Save 
proved that his victory last year in the 100 yds. veterans' handicap 
was no fluke, by again showing a clean pair of heels to his rivals. 
The fun races, as usual caused much merriment, the " All Fours” 
and Salomé ” claiming chief attention. In the latter event the 
competitors had to commence fully dressed and divest themselves 
of different articles of clothing at stated distances, finally finishing 
a le Salomé. R. Penney was an easy winner in this case. A sack 
race and 300 yds. boys’ handicap followed, the winner being J. 
Penney. The directors of the company generously financed the 
undertaking, and the chairman, Mr. G. W. Kidd, and the managing 
director, Mr. E. J. Clark, acted as referees, they being assisted by 
the judges, Mr. F. J. Holmes, works manager, and Mr. J. H. Poulton, 
secretary. The prizes were distributed by Mrs. J. H. Poulton. 


Russia.— With reference to the increasing demand in 
Saratoff for electrical material and accessories of all kinds, H. M. 
Consul at Moscow (Mr. H. 
Saratoff is very largely inhabited by Germans. There is a great 
demand there for electrical material of all sorts. British firms 
desirous of doing business at Saratoff would do well to communicate 
in German, quoting in marks or roubles,— Bourd of Trade Journal, 


Electric Lighting at the Army Pageant.— During 
the evening performances the grounds of Fulbam Palace were 
lighted by 20 British Westinghouse "Arcturus"  1U-ampere 
flame arcs, burning four in series on a 200-volt, 50- cycle, A.C. 
circuit, suspeuded from the roof of the grand stand, and carried on 
wooden poles. Metal-tilament lamps were used for lighting the 
grand stand, and two 40-ampere electric searchlights were used for 
the purpose of illuminating the performances, The “Arcturus” 
lamps and the searchlights were supplied by the BRITISH 
WESTINGHOUSE COMPANY, through their supply department, 
3, West Street, Charing Cross Road, W.C. 


M. Grove) reports that the town of 
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Bankruptcy Proceedings.—Mr. ALFRED HoRSWILL 
GiBBINGS, M. I. E. E., A.M.Inst.C.E., of Liverpool.—Before Judge 
Thomas, at the Liverpool Bankruptcy Court, on July Ist, bankrupt, 
applied for his discharge. The receiving order was granted in 
March. The Deputy Official Receiver, in his report, stated that the 
assets had been insufficient by £15 to pay the costs of the petition- 
ing creditor, and no dividend had been paid. Counsel for applicant 
stated that £250,000 capital needed for the North British Electric 
Supply scheme had been underwritten, and but for the action of the 
Upper House in inserting a clause in the Electric Lighting Act, 
1909, that undertaking would have been carried into practice, and 
Mr. Gibbings would have realised £15,000 in fees alone, and a 
large income as the years passed. Most of his debts had been con- 
tracted in conducting the negotiations and securing wayleaves, and 
the creditors were mostly makers of electrical equipment who were 
to benefit by the scheme, and had advanced money to him after he 
had fully disclosed his personal financial position. None of the 
‘creditors opposed his discharge. Mr. Gibbings, under examination, 
said the petitioning creditors were to have got orders for £50,000 
worth of cables out of the syndicate, and other creditors were 
to have benefited in a smaller degree. The action of the House of 
Lords now made it impossible for private enterprise to compete with 
public electrical supply. In fact, the country was saturated with 
municipal electrical power schemes, either working or waiting, thus 
precluding any possibility of anything further in that direction. His 
Honour, in granting debtor's discharge, subject to consent to judg- 
ment against him for £150 and £15 due for costs, said, in view of all 
the facts and circumstances which brought about the disaster, and 
also the fact that no creditor had challenged debtor’s statement or 
appeared there to oppose his discharge, he thought this bankruptcy 
was of an unusual character and arose in exceptional circumstances. 
The money had been found for a scheme promising large profits, 


when the action of the House of Lords at the last moment stopped 


everything; with the result that all the preliminary work and 
expense were wasted. His Honour was satisfied that most of 
debtor's liabilities were incurred in that way, and with the know- 
ledge and willing consent of all the parties principally concerned. 
The case, therefore, came very near to being one that was due to 
cireumstances beyond debtor's own control. 

We are sure that Mr. Gibbings's host of friends in connection 
with electrical affairs in England will agree with his Honour Judge 
Thomas that the bankruptcy is one of unusual character arising in 
unusual circumstances. Mr. Gibbings, naturally enough, cherished 
great expectations in the matter of his latest scheme, and but for 
the legislative events of last year, these might have been realised, in 
which case his name would never have been heard in the Liverpool 
Bankruptcy Court. Bearing in mind Mr. Gibbings’s past record in 
connection with electrical undertakings, we have little doubt that 
his knowledge, experience and abilities will soon enable him to 
recover from the etfects of the present stroke of ill-fortune. His 
many sympathisers will desire that that may speedily be the case. 

FRANK SHEPPARD, electrician, 4, Haslett Road, Kensington.— 
Receiving order made June 30th on a creditor's petition. First 
meeting, July 14th; public examination, August 16th; both at 
Carey Street, W.C. 

Re THOMAS WARD, of Wallace Gardens, Canonbury, N., formerly 
a director of Electrical Instrument Manufacturers, Ltd., Freezy- 
water. At the Edmonton County Court, on Saturday, the matter 
of adjudication of this debtor again came before Judge Tindal 
Atkinson. On May 3rd the Registrar of the Court made an order 
of adjudication against the debtor, but, upon the application of his 
solicitor, stayed the advancement in order to give him an oppor- 
tunity to take any further steps in that connection which he might 
be advised to do. At the succeeding meeting of the County Court 
the Judge extended the stay so that an offer of 7s. 6d. in the £ 
might be submitted to à meeting of the creditors, a friend, it was 
said, being prepared to find the money to pay the composition. The 
Official Receiver now reported that a meeting of the creditors was 
called the previous day, but none attended, and the offer could not 
be accepted. He, therefore, applied for the removal of the stay. 
Mr. Moeran, the debtor's solicitor, asked for a further adjournment, 
with a view to another meeting being called, but his Honour 
declined to grant it, and ordered the adjudication to be gazetted. 


Annual Outing.—The employés of Messrs. BroweTT, 
LINDLEY & Co., LTD., Patricroft, held their annual picnic on 
Saturday last. The party, numbering about 70, for whom reserved 
corridor coaches had been requisitioned, travelled to Morecambe 
from Eccles Station. Lunch was served at the King's Arms Hotel, 
the proceedings, in the unavoidable absence of the managing 
director (Mr. F. C. Gibbons), being presided over by the secretary of 
the company, Mr. T. C. Kay. In a brief speech, Mr. Kay, after 
expressing the regret of all that they had not the pleasure of Mr. 
Gibbons's company this year, referred to the good progress of the 
firm during the past 12 months, stating that, although trade had 
been bad with them, they had been successful in securing several 
important contracts. This success he attributed not altogether 
to the commercial side of the business, but also to the very efficient 
work put into their manufactures by the men. He asked them to 
join in toasting to the success of the firm in the future. A vote of 
thanks was accorded to Mr. T. Smith, who had acted as secretary 
of the picnic, and the Committee (of which Mr. F. R. Ashworth 
was chairman), The rest of the afternoon was spent in visiting 
the various places of interest in and around Morecambe, some of 
the party who went out fishing being amply rewarded with a 
splendid catch. 

Tramway Tower Wagons.— THE LEeYLanp Moro Co., 
LTD., of Leyland, have just completed a 24. H. . motor tower wagon 


for use in connection with the municipal electric tramways in 
Southport, 


Catalogues and Lists, —M Essns. Cox-WALKERS, LTD., 
Darlington.—Leaflet drawing attention to the C. W.“ electric head 
lamps for motor cycles and motor-cars, 

Messrs, SIEMENS Bros. Dynamo WORKS, LTD., 39, Upper Thames 
Street, E.C.—Eight-page illustrated price list of weatherproof 
switchboxes and motor control panels and pillars. 

BRITISH CENTRAL ELECTRICAL Co., 17, Hatton Garden, E.C.— 
Illustrated price leaflet relating to electric hand-lamps, insulated 
lampholders, Handshield" plugs, watertight fittings made to 
meet the requirements of the New Factory and Workshops Acts; 


. also table and bracket electric fans. 


MEsskrs. JOSEPH KAYE & Sons, LTD., 93, High Holborn, W.C.— 
Twenty-four-page catalogue with illustrations and prices of their 
various oil cans and oil ecomomisers, lubricators, torch lamps, and 
80 On. 

THE FosTER ARC LAMP AND ENGINEERING Co., LTD., Worple 
Road, Wimbledon.—Three-leaf folder intended for counter and 
correspondence distribution, concerning the Foster m.f. lamps and 
auto-transformers, telling of the reduction of the electric light 
account now possible, and stating the prices of Foster lamps. Space 


is left for the dealer's name and address to be printed. 


THE ELECTRIC FouNTAIN Co., LTD., 188, Blythe Road. London, 
W.—Illustrated leaflet particularising and showing their patent 
self-contained electric fountains, which are made in silver and 
electro plate. ‘bronze, teakwood and stoneware, for dining table, hall, 
conservatory and verandah use. 

Messrs. J. N. EBERLE & CIE, Augsburg. Pfersee. Catalogue, 
in three languages, consisting of a collection of loose lists in cover, 
of small piercing saws for metal, wood and horn work. The 
company have recently placed on the market improved saw blades 
for hand frames, under the name of Cisa frame saws, which are 
free from the liability to binding in the cut which so often causes 
annoyance and breakage. i 

MESSRS. SIEMENS Bros. & Co., LTD. Caxton House, West- 
minster, S. W.—16-page publication, being the June, 1910. supplement 
to the firm's catalogue of testing instruments. It relates to pre- 
cision type wattmeters, and transformers for current and pressure. 
The list is illustrated with small half-tones and curves, and con- 
tains prices. also certificates of tests. 

THE RHINELAND MANUFACTURING Co., 10, Dean Street, Oxford 
Street, London, W.—List No. 6, which is a copy of a complete 
catalogue of the firm's ball bearings and thrust washers. Some 
opening pages describe, with the aid of a number of diagrams, the 
theory of the ball bearing and the history of the latter up to 
date. These remarks are based upon a paper read by one of the 
firm's managing directors. Elaborate tabulated matter is given, 
setting forth metric sizes, weights, prices and safe working loads of 
light, medium and heavy type ball journal bearings with split 
sleeves. Dimensions, weights, prices, reference numbers, &c., of 
ball thrust washers and bearings, double thrust bearings and cone 
bearings, Any reader commercially interested in ball bearings can 
have a copy of this very full catalogue on application. 

Messrs. VEnitys, Lro., Hardman Street, Deansgate, Man- 
chester.—New publication (16 pp.) No. 613, containing particulars 
of switchgear and circuit-breakers. A considerable portion of the 
articles listed are new in design, and all are modern. Small 
illustrations appear, and prices are plainly tabulated. Amony the 
manufactures included in the list are the following :—Battery cut- 
outs, designed on the Crawley system; cheap and convenient 
straight-line battery switch for private installation switchboards ; 
circuit-breakers, the types shown including the "E" type, which 
is a fixed handle breaker, suitable for use in place of fuses on 
motor circuits and the like: the "P " horizontal type is also a cheap 
breaker for small circuits, with a free handle; and the "VP" 
edgwise type is a heavier quality free-handle breaker constructed 
for all sizes. This is also listed double-pole and triple-pole, for 
alternating current, with magnetic blow-outs and in cast-iron 
cases, 

SIMPLEX CONDUITS, LTD.—Supplementary list of Simplex 
fans and small motors. A range of fans for average requirements 
is shown and priced, and small motors of from yẹ to j H. P. for 
driving sewing machines, also motors for polishing spindles are 
similarly included, together with suitable starting resistances and 
switches. 

Messrs, KRUPKA & JACOBY, II, Queen Victoria Street, London, 
E.C.—Several leaflets giving prices of arc lamp carbons, Siemens 
"Onewatt" metal-filament battery lamps, and reduced prices of 
tantalum lamps. 


An Isle of Wight Contract.—At a meeting of the 
Isle of Wight Joint Isolation Hospital board on June 28th, a letter 
was received from the Electrical and Motor Co., of Banbury, asking 
why their tender of £98 12s. 6d. for installing the electric light at 
the hospital was ignored, and a higher one at £118 12s. from the 
Isle of Wight Electric Light Co., accepted. The clerk stated that 
he had replied that the board preferred to accept the tender of a 
local firm, especially as that firm would be supplying them with 
current. To this the Banbury firm had replied that the whole of 
the facts were being laid by them before the L.G.B. 


Large D. P. Battery.—4A pamphlet recently issued by 
the D. P. BATTERY Co., LTD. gives some particulars of the 
electrical installation at Messrs. Rowntree & Co.'s Cocoa Works, 
which consists of a steam plant with an output of 2,450 amperes 
at 230 volts, and a gas-driven plant giving 4,600 amperes. An 
automatic Crompton reversible pooster has been installed, in con- 
junction with a battery of D.P. cells capable of discharging at 800 
amperes for one hour, to steady the supply pressure and to provide 
a reliable stand-by, besides economising fuel by improving the plant 
load factor. 
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Japan-British” -Exhibition.—In: our! ‘first article! des- 
cribing some of the exhibits at Shepherd's Bush, published in our 
last issue, we gave the address of the Chloride Electrical Storage 
Co., Ltd., as 28, Victoria Street. The correct number in that street 
is 39, where samples of their manufactures similar to those shown 
at the Exhibition may be seen. 


Woolwich Municipal Electrical Showroom,—The 
Woolwich Borough Council is opening the above very shortly, as 
announced in an advertisement appearing in this issue, and it invites 
manufacturers, contractors and others who may desire to submit 
electrical apparatus or specialities for exhibition purposes, to com- 
municate with the Borough Electrical Engineer, at the Town Hall. 


Trade Announcements,—THE C. W. Hunt Co., New 
York, have opened offices at Richmond, Va., and also at Atlanta, 
Ga., with Mr. W. F. Lee, for several years preliminary engineer to 
the company, in supervision. Mr. C. T. Anderson has been appointed 
manager of the Chicago office. 

Mr. D. ASSERSOHN, manufactures of illuminated signs, facias, 
reflectors for concealed window lighting, arc lamp cases, radiators, 
&c., has removed his works from Commercial Street, E., to larger 
premises at 31, St. Bride Street, E.C. 


Dissolutions and Liquidations.—Braprorp ELEC- 
TRICAL ENGINEERING Co., LTD., formerly carrying on business in 
Manningham Lane, Bradford.—In making payment of a second and 
final dividend of 2s. in the £ in the above matter, making with 
the first dividend a total payment of 6s. in the £, the 
liquidators, Mr. J. H. Haley and Mr. G. Edgar Corfield, report that 
the creditors’ claims amounted to £1,286, and that the receipts 
amounted to £812. The amount divided amongst unsecured 
creditors is £386, the rest being accounted for by wages, 
accountants’ charges, law charges, liquidators’ remuneration, and 
the payment of the claims of debenture-holders and preferential 
accounts. 

Messrs. BROOK, SHAW & Co., mechanical and electrical engineers, 
Ecclesall Road, Sheffield. Messrs. Brook, Shaw and E. H. Pickford 
have dissolved partnership. Debts will be attended to by 
Mr. Pickford. 


An Osram Win.—At a fancy dress carnival, held at 
the Long Eaton Skating Rink, on Tuesday evening, June 14th, 
Mr. Albert Burns, a local electrician, was successful in obtaining first 
prize for the most original costume representing a well-known 
advertisement. Over 1,500 people were present on the rink. 
Attached to Mr. Burns's back and chest were the well-known Osram 
show-cards, the back one being illuminated with two small bracket 
lamps with fancy shades. Coloured Osram lamps were affixed, one 
on each shoulder, one on each sleeve, and one on each leg, the 
current being supplied throughout the performance by two 2U-A.H. 
accumulators, one being strapped round the shoulder and changed 
at the interval. For head-dress Mr. Burns was wearing a peaked 
cap with a silk shade for the crown, the whole being illuminated 
with an Osram lamp which was fixed inside. Whilst the judging 
was going on Mr. Burns was circling the rink with full illumina- 
tion effects. We understand his object was to represent Electricity 


Manchester Exhibitions, —The Engineering Review 
Co. sends us an advance reprint of an article in which it states that 
three months in advance of the opening (October, 1910) practically 
all the space at the Machinery and Engineering Exhibition, which 
is to be held in the City Exhibition Hall, Manchester has been let. 
Our contemporary is organising a Colliery and Mining Exhibition 
to be held in the same Hall in June and July, 1911. 


LIGHTING and POWER NOTES. 


Acton,—For a period of two hours on Wednesday last 
week, the U.D.C. discussed the electricity problem which was raised 
on a resolution by Mr. Shillaker, proposing that the Council's 
motion to hand over the electricity undertaking to the Metropolitan 
Electric Supply Co., Ltd., be rescinded, and that notice to terminate 
the agreement be given to the company. He submitted that if the 
Council installed its own plant, the undertaking could be made to 
pay. Councillor Glen said it was an improper time to bring forward 
such a resolution, seeing that negotiations with the company were pro- 
ceeding. Councillor Skinner pointed out that it would be a mistake to 
part with the undertaking at the present stage. If they did part 
with it. it would be for a period of 37 years, and he did not think 
that was wise in view of the fact that Acton was a district in 
which there was likely to be built a large number of factories in 
the future. On the motion being put, 5 voted for and 14 against; 
therefore the resolution to secure terms with the company for the 
disposal of the undertaking is still undefeated. 


Bath.— According to a local paper, the accounts of the 
electricity undertaking for the year ended March 31st last show a 
deficit of £580, which it is recommended shall be included in the 
general district rate. 

Bispham.— The scheme prepared by Mr. Speight, 
St. Annes, for the electric lighting of the Council's district under 
the Bispham- with-Norbreck ‘Electric Lighting Order, 1908, as sub- 
mitted in his reports of November 17th, 1909, and May 23rd, 1910, 
has been approved and adopted. 


_ 31st last. 


Bridlington.—The, T.C. ios 1 mun to'a!loan 
of £2,975 for electricity purposes. - no (puo MERERI 

It has been decided that in future: the: maximum, “length? of! “cable 
which will be allowed to be placed inside consumers’ premises, free 
of charge, shall be 10 ft. 


Camborne.—At a meeting of the U.D.C. on Friday, Mr. 
C. V. Thomas, on behalf of the "Urban Electric Supply Co., wrote 
stating that under certain circumstances he might ask the Council 8 
sanction to the application to the B. of T. for the transfer of the 
Camborne E. L. order to the Urban District Electric Supply Co., that 
it might be in a legal position to supply Dolcoath Mine with 
electric power. 


Cleckheaton.— The annual statement of the electricity 


undertaking shows that on the past year s working there was & net 
loss of £14. 


Continental Note. — GERMANY. — The municipal 
authorities of Breslau are considering a scheme of establishing a 
large new central electricity generating station to utilise the water- 
power of the River Oder. 


Dartmouth.—4À committee of the Council having con- 
sidered a letter from the Urban Electric Supply Co. as to increasing 
the illumination of the public lamps in the borough and the 
extension of the terms of contract, decided to ask the company to 
fix some of the improved lamps which it suggested for the Council's 
inspection, and after such inspection, the matter will be further 
considered. 


Eccles,—The following charge for motors is to come 
into force as from the 1st inst. :—For the first 50 units per H.P. of 
maximum demand per quarter, 3d. per unit; for all over, id. For 
heating purposes the scale will be for the first 50 units per KW., of 
maximum demand per quarter, 3d. per unit; for all over, d. 


Halifax. The electricity accounts for the year 1909-10 
show a total revenue of £36,329, and a gross profit of £16,269. 
Financial charges, income-tax, &c., absorbed £14,386, leaving a 
balance of £1,833, which with other balances left a net surplus of 
£2,158. Of this £1,000 was voted to the rates and the balance 
carried down. The reserve fund, which, however, now appears to 
amount to over €9,000, does not receive anything this year. 
During the year 5,477,369 units were sold, the tramways absorbing 
over 34 millions, and the total or commercial cost (inclusive of 
financial charges) amounted to 11d. per unit, generating costs being 
under Id. per unit. 


Heston—Isleworth.—The U.D.C. has accepted an 
offer to light 70 additional lamps with electricity without any 
additional charge, thus reducing the amount charged to the district 
fund for public lighting by £199. The Works Committee has 
given an order for the provision of the brackets and globes neces- 
sary for converting the gas standards in the streets enumerated. 


Horsham.—For the year ending March 31st, 1910, the 
U.D.C. has a net balance on the electric light undertaking of £41, 
after the payment of interest and instalment of loans. 


Hull.—The annual financial return of the electricity 
department discloses, for the year 1909-10, a gross income amount- 
ing to £53,839, working expenses amounting to £27,030, and a 
gross profit of £26.809. After meeting statutory financial charges, 
the net profit remaining was £3,289. Turning to the works costs, 
these have been reduced to id. per unit during the year on an 
output of 6,346,007 units supplied, and inclusive of rent, rates and 
taxes and management, the working costs are well under ld. 
(0'94d.) per unit, both being record figures. The total number of 
consumers was 3,289, and the maximum load 4,790 KW.; of the 
units sold, lighting absorbed 2,107,727 units; power, over 4,000,000 
units; and public lighting, 83,700 units. The expenditure side of 
the revenue account contains certain special items, as meter 
purchase, £1,104, and switchboard renewals (proportion), £750. In 
allocating the net profit also, £855 was contributed to capital 
outlay, and the balance, £2,433, carried to the reserve fund, which, 
we notice, though it totals.over £28,000, is already largely invested 
in the undertaking, some £4,500 only being unapplied at March 
Congratulations are due to Mr. Bell and his Committee 
on such a satisfactory year's working, also on having been able to 
retain the yearly surplus in the undertaking, and thus to strengthen 
its financial position. 

Iceland.—The British Vice-Consul at Reykjavik (Mr. A. 
Sigurdsson) reports that a company has been formed in Norway for 
the purpose of utilising the water-power of the Gullfoss and Sog 
Falla, in Iceland. The company has obtained the right to make 
use of all the power of the Gullfoss, and of part of that of the Sog 
Falls. 

Further information may be obtained by British firms on appli- 
cation to the Commercial Intelligence Branch of the B. of T. 


Hford.—The net profit for the year ending March 31st 
last from the electricity undertaking was £1.562. It was reported 
at the last meeting of the Council that the year previous they 
had just paid their way. The year before there was a deficit of 
£300. The change had been caused mainly through a saving in coal, 
due chiefly to an alteration in connection with the machine stokers 
which enabled them to use fuel of a cheaper description and to save 
labour. Councillor Philpot, the chairman of the committee, who 
made this explanation, went on to say that the gross profit last year 
amounted to £12.865, or something over 8 per cent. on the capital 
outlay. They had now a reserve fund of & W. 000, and they had 
repaid up to the present. £30,000 of capital, although the station 
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had barely been running nine years. During the 12 months their 
private lighting had gone.up by 93,000 units, in spite of the 
extended use of metallic-filament lamps. They had also supplied 
26,000 more units for power purposes, but there had been a falling 
off in the current supplied to the Mana n on account 
of the smaller mileage run. : ; 


India.—A scheme is on foot for extending electricity 
supply in Hyderabad, the surplus power from the plant at the 
Mint being used for this purpose. Messrs. Callender have under- 
taken the laying of the mains, and Messrs. Osler are carrying out 
house installations. It is expected that the scheme will be in 
working order in August next. 

The Lahore Municipal Committee has recommended that the 
municipality should carry out an electric supply scheme. A licence 
under the Indian Electricity Act has been le to the Simla 
municipality. 


Inverkeithing (Fife).—Messrs. Guild & Shepherd, 
agents for the Fife Tramway, Light and Power Co. have notified 
the T.C. that under the Electric Lighting Act, 1882, the company 
intends to apply to the B. of T. for a prov. order for electric light- 
ing within areas which include the burch of Inverkeithing. The T. C. 
has asked for an interview with representatives of the company. 


Kingsbury.—At the last meeting of the District Council 
the chairman reported that the Hendon Council had agreed that at 
the expiration of the contract with the Gas Light and Coke Co. in 
September next, that Council would be prepared to exclude from 
the new contract 27 lamps in the Edgware Road which the Kings- 
bury Council desired should be lighted with electricity. Negotia- 
tions are now to be continued for the supply of electrical energy 
for both public and private lighting. 


Leeds.—The result of the past year’s working of the 
Corporation electric supply undertaking was a surplus profit of 
£8,931, as compared with £8,248 a year ago. This surplus the 
largest to date—has been utilised in the relief of the consolidated 
rate, bringing the total contributed for this purpose by the under- 
taking to £54,797. The gross receipts from the undertaking 
amounted to 499.08 l. a reduction of £5,000 as compared with the 
previous year, which is traceable to the diminished energy con- 
sumption of metal-filament lamp users. Working expenses were 
on a lower scale however, and over £2.000 Jess was spent on 
extraordinary renewals, thus bringing the gross profit up to 
£69,288, a figure in excess of the previous year. Financial charges, 
income-tax, &c. absorbed about £1,000 more than in 1908-9, and 
the surplus profit was as stated above. During the year 12,421,164 
unita were sold, an amount slightly in excess of the previous year, 
and including an extra ł million power units, practically balanced 
by an equivalent decrease in lighting units. Some 2.088 motors of 
12,836 H.P. are in use by consumers. being an increase during the 
year of 2,804 H.P. In the case of the lighting revenue, 17°73 units 
were sold per 35-watt lamp installed, at an average net price of 
302d. per unit. vielding 4s. 5d. per lamp, compared with 4s. 11d. 
in the previous year. For power, 595 units were sold per horse- 
power installed at an average price of l'03d. per unit, yielding 
42 IIS. Id. per horse-power installed. The ordinary works costs 
(including rates, taxes. &., salaries and general expenses) amounted to 
5d. per unit sold, coal figuring at ^ 17d. per unit: financial charges 
bring the cost up to 174d. per unit out of a total of 191d. per unit 
received. 


Littleborough.—A L. G. B. inquiry was held last week 
into the application of the U. D.C. for a loan of C 3.500 for carrying 
out a scheme of E. L., under which energy is to be supplied by Roch- 
dale T.C. There was no opposition. 

London, — HackNEY.— Negotiations are proceeding 
between the electricity department and Messrs. Lewis Berger and 
Sone, Ltd. Homerton, who already take some 300,000 units per 


annum, and are about to complete the electrification of their 
factory. They will require altogether about 500,000 units per 


annum, most. of which will be consumed during the daytime, and 
the firm want special terms for the purchase of these under a three 
years contract. 

SHOREDITCH.—-The Council has concluded agreements for supply- 
ing the following large consumers with electricity, for both 
lighting and power: Messrs. J. Rotherham & Co. Ltd. three 
years; Messrs. Stollwerck Bros., Ltd. three years: Messrs, 
Waterlow & Sons, Ltd.. seven years; and the London Theatre of 
Varieties, Ltd.. five years. In the seven years agreement a special 
coal clause is inserted, making the price per unit dependent on the 
price of coal. 


Macclesfield,—The New Electricity Co., 
has been formed. with a capital of £5,000, for the purpose of 
supplying electricity in the town, The T.C. some time avo decided 
to allow a company to undertake the supply. 


Manchuria,—A_ British Consular report states that at 
Dairen there is a central station of I. 500-K W. capacity, of which 400 
KW. are required for the electric tramway. The supply ix not as yet 
equal to the demand, and applications for installations continue to 
be refused. but with the addition of 2.000 KW. of plant in the course 
ot 1910 the power house should be able to meet all calls. The 
number of lamps has now reached 16.000. Of the machinery added 
in 1909. and to be laid down this year. the generators and engines 
are of American make, while the boilers rotary convertors and 
steam condensers have been obtained in the United Kingdom. At 
Changchun all the. plant was laid down, and the settlement was to be 
lighted from the beginning of the present year. At Mukden there 
is to be a further extension this year, and the engine, boiler and 


of Macclesfield, 


` gupply houses in Grove Road, Trent Vale. at 


dynamo have all been ordered from the United Kingdom. The 
lamps used by the company throughout are of German make, the 
fittings being supplied locally.— Board of Trade Journal, 


New Zealand.—According to the Australian Mining 
Standard, the duplication of the Waipori hydro-electric scheme has 
been completed, giving the Dunedin authorities an additional 
2,000 H.P. An increased supply of 750 H.P. has already been 
contracted for, for power and lighting. 


€ 


Reigate.— The T.C. has instructed the electrical engineer 
to prepare a specification for two 100-Kw. Diesel oil engine sets, or 
alternatively one 150, and one 50-Kw. set, for the electricity works. 


Salford.—Snb-committees from the Electricity and Tram- 
ways Committees have held a joint meeting and have concluded the 
following arrangements as to the charge for energy used for traction 
purposes :—(1) The Tramways Committee to guarantee a minimum 
annual consumption of seven million units of electrical energy, the 
price to be 1°30d., the present charge : (2) all energy consumed by 
the Tramways Committee in excess of seven million units per 
annum, to be charged for at the rate of ld. per unit. 


Seaton. —At the monthly meeting of the Urban Council 
on Friday evening, a letter was read from Messrs. J. and W. Purves, 
of Exeter, which stated their intention in the autumn to apply to 
the B. of T. for a provisional order to enable them to supply elec- 
tricity to consumers within the district. 


Sheffield.—The accounts of the Corporation Electric 
Supply Department for the year ended March 31st last, show a 
deficit of 2 2.035. The general receipts amounted to K 70.640, as 
against €73,776 last year. The revenue from power increased from 
4 18.891 to £23,484, but that from lighting decreased from £53,117 to 
£16.264. this being attributed mainly to the increasing use of 
metallic-filament lamps. 


Shipley.—The U.D.C. has, with the object of encourag- 
ing the use of electricity for power, decided to adopt a sliding scale 
of charges which shows a reduction. l 


South Africa.—A scheme now under consideration for 
developing power at Kroonstad, O.R.C., will, it is stated, rival the 
Rand scheme in magnitude. It is proposed to supply Klerksdorp, 
Kimberley. Jagersfontein, Bloemfontein and other places. Messrs. 
Harper Bros. are carrying out the preliminary work. : 


Southampton,—A clause in the Corporation Bill, which 


was before the Committee of the House of Commons last week, 


grants powers to the electrical department to do wiring and other 
work, which was the subject of the action Attorney General r. 
Leicester Corporation. 


Stalybridge.—The Joint Board's ibus accounts for 
the year ending March 31st last, disclose a deficit of £469. During 
the year 13,959.778 units were generated. 10 millions being supplied 
to private consumers and two millions for traction ; the working 
costs (including generation, distribution, rent, rates, &c. and 
management) amounted to the low fitrure of 333d. per unit sold — 
this being. we believe. a record for public electricity supply. The 
generating costs were 228d. per unit. fuel only touching 173d. 
Unfortunately, the accounts contain no information as to the 
progress of the undertaking. other than what may be deduced from 
the figures given. 


Stoke-on-Trent,—The T. C. has decided to continue 
the practice of the late Hanley T.C. with regard to the hiring out 
of motors, ovens and arc lamps. , 

A distributing main is to be laid at Stoke. at a cost of £227, to 
supply the Penkhull Garden Village: another main is to be laid to 
a cost of £185; and 
extensions are to be made to supply St. Chad's Church and Institute, 
Sandford Hill. at a cost of £360. and to supply the Co-operative 
Wholesale Society's premises at Fenton. 


I. S. A.— According to the figures of the Bureau of the 
Census in 1902 the annual output of all electric stations and electric 
railways amounted to 4,768. 535.512 KW.-hours. In 1907 the output 
of the two classes of stations was 10.62 J, 406.837 KW.-hours, the in- 
crease in that year as compared with 1902 being 5.852.871,325 
KW.-hours or 122°7 per cent. In 1902 the output by electric rail- 
ways formed 474 per cent. of the total. but by 1907 the proportion 
for such railways had fallen to 44°) per cent. The number of com- 
mercial and municipal plants increased from 3,620 in 1902 to 4,714 
in 1907, the increase amounting to 1.094, or 30°2 per cent. The 
application of the same rate of increase to the estimated number of 
isolated plants in 1902 gives an estimate of 65.000 for 1907, 
Referring to power or generating planta the report states that the 
number of primary power generating plants was not called for 
in the schedule used for reporting central stations in 1907, but some 
idea of their number may be had from the fact that the returns 
showed 4.731 plants equipped with dynamos for the generation of 
electricity. Of the 4,714 stations reported in 1907, 227 had no 
generating equipment, while 113 had more than one power plant. 
This latter class reported 357 generating stations. 

The Public Service Corporation of New Jersey has incorporated the 
Public Service Electric Co. with a capital of 15 million dollars, based 
on the amount of cash expended on electrical undertakings by the 
corporation since 1903. The properties include 23 generating and 
40 sub-stations, serving 146 municipalities and a population of 
1.750.000. A similar corporate organisation i: ix in existence tor the 
gas and traction departments. - E 
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Wakefield.—It is rumoured that the past year has been 
an unsuccessful one for the Corporation electricity works. After 
allowing for interest and sinking fund in the previous year, there 
was a loss of about £800; but this last twelvemonth will, it is 
gaid, show a deficit of £2,000 due to the inroads of the metal- 
filament lamp. 


Wells.— The T.C. on Monday decided to oppose the 
application of Messrs. J. and W. Purves (of Exeter) to the B. of T. 


for a provisional order to supply electricity to consumers within the 
city. 


Wigan.—Plaus have been adopted for additions to the 


Corporation electricity works in Bradford Place. 


Willesden.—In connection with the new agreement 
between the Council and the North Metropolitan Electric Power 
Supply Co., in regard to the supply of energy in bulk, a third meter 
isto be provided at the joint expense of both parties, and the 
energy is to be measured by the average readings of the three 
meters. The electrical engineer has prepared a report as to the 
cost of supplying shopkeepers for private arc lamps, and has also 
furnished information as to the number of units purchased and sold 
during the last three years. In 1907 the units purchased were 
1,946,594 (private supply, 934,966; public lighting, 231,100; 
power. 275. 828): and the price paid per unit purchased was 1°145d. ; 
in 1908 the figures were 2,180,549 units purchased (private 
supply, 1.157.412: public lighting, 303,075 ; power, 543,766) ; price 
paid per unit purchased, 1°136d.; in 1909 the figures were: Units 
purchased, 2,642,073 (private supply, 1,219,962 ; public lighting, 
350,616 ; power, 650,508) ; price paid for unit purchased, 1°114d. 


Wimbledon,— Arrangements have been made to supply 
electricity to the skating rink, Worple Road, for lighting purposes 
at the ordinary lighting rate between the hours of 4 and 9.30 p.m., 
and at the rate of a Id. per unit at any other time, provided that 
the minimum consumption is 10,000 units per annum. In the 
event of the minimum consumption being less than this, a charge 
of 1d. per unit is to be made to the proprietor for the difference in 
the amount of current actually consumed, and the guaranteed 
minimum consumption. 


Winchester.—The Corporation proposes to purchase the 
undertaking of the Winchester Electric Light Co., and is to apply 
to the B. of T. for a prov. order to extend the area of electrical 
supply. 

Wrexham.—At a | meeting of the T.C. on June 28th a 
member inquired what was the position of the Council in face of the 
decision against Leicester T.C. for supplying E. L. fittings, &c., and 
asked whether the Council intended to go on with an illegal 
practice. In reply, it was stated that the town clerk would procure 
& copy of the official decision on the case, and submit it to the 
Electricity Committee for consideration. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At a meeting of the Tramways and Electrical 
Committee on Monday, letters were received protesting against the 
proposal to lay tramways in Botanic Avenue, and it was decided 
that, while powers should be sought as originally intended for the 
laying of the tramways, the question of objections to proceeding 
with the work should be considered later on. The sub-committee 
submitted a report on the proposed M'Art's Fort tramway. The 
chairman explained that it had been ascertained that the route from 
the Cavehill Road originally suggested could not be adopted, owing 
to engineering difficulties, and the route now recommended was 
from the Ligoniel tramway along the Horseshoe Road, commencing 
at the junction with the existing Ligoniel tramway at the point 
where the latter leaves the Crumlin Road. Two alternative schemes 
dealing with this extensjon were considered, and the sub-committee 
ultimately approved of and recommended a scheme which would 
include the acquisition of all the ground at the top of the Cave Hill 
— this ground to be let out eventually for development purposes in 
such & manner that when completed it was estimated that there 
would be a profit of £4.440 per annum on the ground rents of the 
land plots. On the motion of Alderman Finlay, seconded by 
Alderman Mercier, the sub-committees recommendation was 


adopted, with the request that the Lord Mayor should be asked to 


call a meeting of the Council at an early date, to consider this and 
the other extensions already recommended. 


Bournemouth,—The T.C. has decided to approach Mr. 
Fell, chief officer L.C.C. Tramways, with a view to his reporting on 
the proposed supersession of the conduit tramways by the overhead 
trolley system. 


Chile.— According to the Financier, the Department of 
Public Works recently received bids for the electrification of the 
railway between Valparaiso and Santiago and its branches, and the 
Santiago and San Antonio Railway. The first bid received was from the 
Westinghouse Co., and all the bids have been given the most careful 
attention. The change of the motive power of these railways from 
steam to electricity will mark an epoch in railway exploitation in 
Chile, and will probably lead to the ultimate electrification of all 
the railways of the Republic. 


‘ honourably the decision of the arbitrator. 


Continental Notes. — DENMARK. — A British Consular 
report states that large electrical works are at present being planned 
in Jutland, in the district between Aarhus and Randers. The scheme 
embraces not only an electric railway between these two points and 
the eventual establishment of branch lines, but also the supply of 
electricity to the whole district, for household as well as industrial 
purposes. A scheme on much the same lines, including the estab- 
lishment of a large central power station at or near Maribo, is 
proposed for Laaland and Falster.— Huard of Trade Journal. 

SWITZERLAND.—The Swiss Government, on July 15th, will pro- 
bahly call for tenders for the completion of the second and 
parallel Simplon Tunnel, owing to the increasing traffic on the 
Simplon line. 

SPAIN.—La Compania de Tranvias Electricas Barcelona-San- 
Andres has secured a concession for the construction and working 
during & period of 60 years of an electric tramway between the 
Plaza Central in Barcelona and Gracia. 

AUSTRIA-HUNGARY.— The Austrian Ministry of Railways has 

granted to the communal authorities of Meran and Bozen a con- 


cession for the construction and working of a light electric railway 


in Meran. 


Hull.— The accounts of the Corporation tramways 
department for the past year show that the income was £136,985 
and working expenses £86,098. Loan repayment charges amounted 
to £10,286, There was a contribution to the costs of street 
widening on tramway routes of 42.527: £16,000 had been devoted 
to the relief of the rates, and £6,942 to the reserve fund. Some 
£31,717 has been expended on capital account. making the total 
outlay £464,934. Towards the redemption of this the accumulated 
sinking fund on March 3lst amounted to 4 100.386, and the 
unexpended reserve fund balance was £103,731. The Stoneferry 
motor-omnibus, which has run in connection with the tramway, 
showed a net loss of £2,495. 


Maneliuria,.—The tramway system in Dairen was com- 
pleted and opened in September, 1909, the total length of the track 
being 14 miles. The rails and 40 of the cars came from the United 
Kingdom, and 10 cars were made in Japan, while the motors, wires 
and poles were supplied from Germany. An extension of 34 miles 
may be made this year.— Board of Trade Journal. 


Neweastle-on-Tyne.—4At a meeting of the City Council, 
on June 29th, Mr. J. H. Rodgers, chairman of the Corporation 
Tramways Committee, moved the adoption of the tramways revenue 
&ccount, and said that in view of the criticisms that had been 
expressed, he should like to make some explanation. He pointed 
out that the income had been £203,948, or a decrease of £174 on 
the previous year. It was true that in 1906-7 and in 1907-8 they 
had a very large income from traffic, but those were two excep- 
tional years. He believed the Newcastle tramways in similar cir- 
cumstances would do the same, but when trade and weather were 
bad their ordinary traffic would not exceed £197,00W@to £200,000 a 
year. This being so, the Tramways Committee felt that the only 
alternative was to cut down the expenditure to the lowest possible 
limit. Their working expenses had been cut down by £5,016 during 
the year. The question of traffic expenses needed careful watching, 
because when they compared their cost in Newcastle-on-Tyne with 
the cost in other towns, they found that it was much more per 
car-mile than it was elsewhere. He pointed out that in the way of 
getting extra traffic the city was not favourably situated 
geographically. They were bounded on one side by the river, and 
there was no access beyond that. To the west, the only place from 
which they could receive trafic was Blaydon, and that was cut off 
from them by a bridge which was too weak for the tramways. 
They might have gone to Throckley and Newburn; they had 
considered that, but it could only be done by an excessive 
expenditure on widening. At Westerhope there was ns yet no 
demand for the tramways, At Wallsend they were shut out 
by the Tyneside system of tramways. They did feel that 
some cheaper method might be arranged for opening out those 


places which at present they were unable to reach. Referring to 


the rating question, he said their rateable value was hiyher than 
that of any other town in the country. In 1907, under Sir Joseph 
Ellis's chairmanship, they had an arbitration between the Guardians’ 
Assessment Committee and the Tramways Committee. Sir Francis 
Blake was the arbitrator, and a basis was fixed by which their 
rateable value had to be decided. They both accepted the basis, 
but the Guardians, whilst pretending to do so, were not content to 
carry the agreement out. For two years in succession they had 
assessed the tramways at € 4,000 more than the basis worked out at, 
and they would not give them any relief. They had appealed to 
the Assessment Committee, and hoped that before long the 
Guardian's Committee would see their way to accept and carry out 
That would be achieved 
in future after the Tramw ays Committee had threatened to take 
legal proceedings at Quarter Sessions, To illustrate his point he 
stated that in Leeds. with an income of £342,000 and 99 miles of 
track, the rateable value was no more than that of Newcastle ; they 
paid only £16,000 in rates. In Bradford, with an income of 
4 244.000 and 100 miles of track, they only paid £9,774. In 
Cardiff. with an income of £123,500 and 32 miles of track. they 
paid only £5,202. In Newcastle, with 54 miles of track, they paid 
£12.737 in rates. The Committee recommended that the net profit 
balance of £15,156 should be carried to the reserve and renewals 
fund, which would then be 475.272. During the nine years the 
tramcars had been running they had paid off their debt £204.114. 

and taking that from the original capital of 41,173,917, it would 
leave £836,501, 
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Otley.—The U.D.C. has asked the Leeds T.C. to extend 
its tramway system from Guiseley to Otley on the trackless trolley 
&ystem ; the yearly cost for four miles of road is estimated at 
£1,812. 


Potteries.—The new federated Corporation has written 
to the B. of T. objecting to the application of the Potteries Electric 
Traction Co., Ltd., for the abandonment of certain portions of the 
light railways which have not been constructed, and has asked the 
Board to hold a local inquiry into the matter. 


Stockton-on-Tees.—The Chamber of Commerce has 
petitioned the T.C. to extend the tramways to Haverton Hill‘ 
Eaglescliffe, Hartburn and Newtown. 


West Ham.—Mr. H. E. Blain reports that the cost of 
the six trucks for tramcars constructed at the depot, was £82 per 
truck ; the details were altered so as to make the trucks available 
for use on the conduit system in connection with the through- 
running arrangements. The contractor's price for these trucks, 
with life-cuards, &c., was 4 85. 


TELEGRAPH and TELEPHONE NOTES. 


American Telephone Census,—The report of the 
Census Bureau for 1907, which will shortly be published, shows 
that in that year there were more than 11,000 million messages over 
the telephone wires of the United States, compared with 5,000 
millions in 1902. The capital invested was 170 millions sterling, an 
increase of 134 per cent., and the income was 385 millions, an 
increase of 112°5 per cent.; 14°6 million miles of wire were in 
use, 89 per cent. of which was used mainly for telephony, and the 
rest for telerraphy ; 8 million miles were added in the five years. 
The "Bell" systems operated 9 million miles of wire, and the 
„Independent systems 4 millions, each class having about 
3 million stations. There were no fewer than 22,971 systems in 
operation, of which 175 belonged to the Bell system, and the 
remainder were independent. As shown above, the Bell system 
controls more than half the business. 


Cable Agreement,—According to the Berliner Tageblatt, 
an essential condition of the Franco-German agreement, mentioned 
last week, is the laying of a cable between Emden and Brest, The 
motive appears to be to render the two countries independent of 
British cables as regards communication with Africa. 


German Cables,—The Emden-Teneriffe cable has been 
extended to Monrovia (Liberia). 


Indian Telegraphs. — The Secretary of State has 
approved a scheme for the establishment of certain inland wireless 
telegraphic stations in India. 


Manchester, —A memorial has been addressed to the 
City Council relating to the affairs of the Mutual Telephone Syndi- 
cate, which, some years ago, conducted nevotiations for establishing 
a competitive telephone system in the city. The memorial states 
that members of the syndicate, following a resolution passed by the 
Council, incurred considerable financial liabilities in preliminary 
work upon a scheme which the City Council afterwards rendered 
abortive, and appeals for an investigation, claiming that a grievous 
wrong has been inflicted on the syndicate. 


National Telephone Co.—In reply to a question i in 
Parliament, Mr. Herbert Samuel stated that arrangements were 
being made with the company to ensure the transfer of the 
system on or as soon as possible after the date of purchase, 
December 31st, 1911. The preparation of an inventory of the 
company's plant had been discussed with the company. and it was 
hoped that it would shortly be put in hand, and that it would be 
found possible for the Post Office check on the inventory to proceed 
concurrently with its preparation. 


New Submarine Cable,—The- Commercial. Cable Cp. 
announces that it has laid and opened for traffic a new submarine 
cable from Waterville, Ireland, to Weston-super-Mare, England, 
whence it is connected with London by underground wires The 
company has also replaced long sections of submarine cable from 
Waterville, Ireland, westward, with a much heavier type of cable 
where the old cables had been disabled and in great part destroyed 
by fishing trawlers. 


Overhead wires. Notice of appeal has been served on 
the Postmaster-General by the Croydon Borough Council in its 
action---unsuccessful in the County Court taken with the object of 
getting all telephone wires laid underground. The appeal will be 
heard before the Railway and Canal Commission onJuly 20th. The 
Council withheld its consent to overhead wires chiefly on the score 
of the unsightliness of telephone poles in residential districts, and 
the depreciation of property alleged to be caused. 


Telewriter Exchange Opened.—The first telewriter 
exchange was duly opened by the Lord Mayor of London on Friday 
last, complimentary messages being exchanged with the Postinaster- 
General.. The exchange is called the Walbrook, and is situated 
in Bucklersbury. There was a large attendance n business men 
and others interested in the new venture. 


United Wireless Co., U.S,4.— The Federal Grand 


Jury has begun an investigation into the affairs of the United 
Wireless Telegraph Co., three of the officers of which were arrested 
and released on bail. It is alleged that the company was formed 
for the purpose of selling worthless stock: that its claim of 
possessing more than $14,000,000 worth of assets is wholly false, 


and that the stock has steadily decreased in value because the 


business has been a losing one. Altogether there are about 28,000 
stockholders, scattered principally through the West. According 
to the Post Office authorities, these stockholders stand to lose 
upward of $20,000,000. The president of the company claims that 


it has a fully paid-up capital of $100,000, and for the last three 


years has carried an average daily balance of more than $100,000. 
He states that “The company has equipped 310 ships plying the 
waters of the Atlantic and Pacific Oceans and the Great Lakes 
with its system of wireless telerraphy. These ships are in actual 
daily operation, and communicate with the company's 100 land 
stations, which are also in daily operation." — Electrical World. 


Wireless Telegraphy.—Application has been made to 
the Canadian Marine Department by the United Wireless Telegraph 


Co. for licence to erect and operate wireless stations in Canadian: 


territory bordering the Great Lakes. The stations are to be at Port 
Arthur, Collingwood, Sarnia and St. Thomas. The United Co. has 
26. wireless stations on the United States shores of the Great 
Lakes, and has equipped 72 vessels. In order to secure its Canadian 
franchises the company agrees to exchange messages with any 
other systems or companies. Electrical World. 

In the storm districts of’ the American Western railroads it is 
proposed to use wireless to ensure continuity of operation during 
all kinds of weather. The Union Pacific Railroad is installing a 
series of stations along the line through Kansas, Nebraska and 
Wyoming. 

Tenders are to be invited for the installation of two high-power 
and three low-power wireless stations in New Zealand. 

The American Senate and House of Representatives have both 
passed a Bill requiring every vessel that carries 50 or more 
passengers from an American port to be equipped with wireless 
telegraph apparatus by July Ist, 1911. 

The Electrical World. recently reported that the Clark Wireless 
Telegraph-Telephone Co. the Collins Wireless Telegraph Co. 
Newark. N.J., the Massie Wireless Telegraph Co., Providence, R. I., 
and the Pacific Wireless Telegraph Co., of San Francisco, Cal., had 
been merged into one company, called the Continental Wireless Tele 
phone and Telegraph Co. 

The Commonwealth Government has decided to adopt the recom- 
mendations of the Conference, held last year, of representatives of 
the Admiralty, the Commonwealth, New Zealand and Fiji, for the 
linking up of the British Islands in the Pacific by wireless tele- 
graphy. The scheme provides for the establishment of high-power 
stations at Sydney, Doubtless Bay (New Zealand), Suva and Ocean 
Island, and medium-power stations in the New Hebrides and the 
Solomon Islands, all the stations to be controlled by the Govern- 
ment. 


- 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Alford (Lincs.).—July 12th. Lighting the town with 
gas or other light, for the U.D.C. Thos. N. Loy, clerk. 


Australia.—August 2nd. 1,820 private letter-box fronts 
for the P.M.G.'s Department in Victoria, Queensland, South Aus- 
tralia and Western Australia. See Official Notices“ June 17th. 

MELBOURNE.--August 30th. Electrical sundries, insulators, wire 
and sulphate of magnesia. for the Deputy-Postmaster-General. Local 
representation. Specifications at office of High Commissioner, 72, 
Victoria Street, S. W. ; 


Barnet.—July 26th. 
and wiring work. for the Guardians. 
Belgium. — July 27th. La Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (14. Rue de la Science), is 


inviting tenders for the contract for electrifying the railway 
between Brussels and Haecht. 


Dewsbury.—July 14th. 
Batley Carr, for the T.C. 
Street, Dewsbury. 


Dublin.—July 16th. Transformers, for the Corporation 
Lighting Committee. See "Official Notices " to-day. 


Edinburgh,—July 12th. The School Board invites tenders 
for electric light installation in connection with the workshops at 
the Tynecastle Supplementary School. Plans, &c. at the office of 
Mr. Carfrae, architect, 3, Queen Street. 


Elland,.—July 13th. Electric light installation for two 
semi-detached villas Victoria Road. Henry Thompson, architect, 
Central Chambers, Elland. 


(Continued on page 63.) 


Dynamos, motors, &., battery, 
See Official Notices " to-day. 


Electrical work at new school, 
Holtom & Fox, architects, Corporation 
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THE ENTZ REVERSIBLE BOOSTER AND THE CHLORIDE ACCUMULATOR 
É AT THE BLACKBURN ELECTRICITY WORKS. 


By the courtesy of Mr. P. P. Wheelwright, the chief engineer 
of the electricity works, we recently paid a visit to Black- 
burn in order to see in actual operation the Entz booster 
which was installed there some time ago. From our own 
Observations, made while the booster was working under 


FIG. 1.— ENTZ BOOSTER. 


ordinary conditions, we are able to state that the advantages 
claimed by the makers for their booster are in no way 
exaggerated. The most important of these claims are :— 

(«) The booster is instantly reversible. 

(^) There is only one adjustment, and by means of this 
it is pope to regulate : 

. The proportion of the total load to be taken up 
by the generators. 
2. The work done by the battery. 
3. The desired pressure on the station bus-bars. 

(c) A substantial saving in coal can be made, as also in 
repairs, owing to less wear and tear on the engines, &c., 
sufficient, in most cases, to enable the plant to pay for itself 
in three or four years. 

At Blackburn, claims (a) and (b) are substantiated very 
satisfactorily, as was quite apparent from the behaviour of 
the recording ammeters and voltmeters during our visit. 

Judging from an inspection of the coal-consumption 
curves before and after the installation of the booster, it 
would seem that claim (c) will also be substantiated, though, 
owing to a number of disturbing factors, and to the com- 
paratively short period during which the booster has been in 
operation, it is impossible as yet to give actual figures. 
From the fact of there being a steadier load on the engines, 
and therefore on the boilers, better and much more even 
CO, records are being obtained, a considerable saving in fuel 
is being effected, and there is every probability that the 
repair bill will be appreciably reduced. 

The arrangement works extremely well, and is a further 
proof, if one be needed, that in combined traction and 
lighting stations, increased economy and efficiency can be 
obtained by using an Entz booster in conjunction with a 
storage battery. There is no complication and no trouble 
whatever, the two circuits being linked up in a thoroughly 
efficient manner, and, while the combination constitutes in 
itself an unfailing, independent reserve, at any instant, up 
to 500 Kw., it affords scope for all-round economies which 
it would be impossible to realise by any other means. 

There are many instances where an assortment of 100-Kw. 
and 200-Kw. generating sets, relics of days gone by, is still 
in evidence as part of the power plant, and, in smaller 


stations, one or more of these may often be seen doing duty 
on traction load, regardless of the disproportionate steam 
consumption. It pays better though to run a large modern 
unit at almost any load than to press the small sets into 
service. "This alternative was resorted to at the station 
referred to in this 
article, until a motor- 
generator, together 
with & Chloride accu- 
mulator and an Entz 
reversible booster were 
installed. 
„The motor of the 
motor-generator takes 
is supply from the 
lighting bus-bars, 
which in addition to 
the lighting load, 
supply an extensive 
motor load. The 
generator supplies the 
mean traction load, 
the peaks being taken 
by the. battery rand 
booster, 
Although the line 
curreut is continually 


varying from 100 
amperes to 1,500 
amperes on a nor- 


mal day's load, the 
fluctuations in the generator current, and hence in the cur- 
rent supplied to the motor, are so small that the lighting 
bus-bar voltage is not affected. The charts shown iu fig. 5 
illustrate the results obtained under ordinary conditions, and 
it will be observed that the variation averages about 10 
amperes above and below the mean, or even less. 


FIG. 2.—SOLENOID OF ENTZ CARBON REGULATOR. 


This steadied load, being combined with the regular 
lighting and power supply, enables one of the large generator 
sets to be operated at the highest point of effici iency, and 
thus the best possible conditions, both from technical and 
commercial standpoints, are realised. 


F 
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The first consideration, in a case of this kind, is to make 


the general supply safe under all circumstances, and at 


Blackburn the arrangements are such that, in the event of a 
predetermined drop occurring in the lighting voltage, the 
main traction breaker comes out automatically, thus easing 
off the load 40 per cent. to 50 per cent. Current from the 
motor-generator, then running light, goes to the battery as 
charge until the traction breaker can be replaced. Should 
the main generator, however, continue to show sigus of 
distress, the battery is so controlled that it reverses on the 


Fic. 3.—DIAGRAM OF CONNECTIONS, CARBON REGULATOR. 


motor-generator, and discharges through the lighting bus- 
bars until either the main generator rights itself or another 
set can be run up and switched in. 

Having described in general terms the successful operation 
of an actual Entz booster-battery combination working 
under conditions which obtain in many combined lighting and 
tramway generating stations, it will not be out of place to 
discuss in some detail the necessity for such plant, and also 
to describe the apparatus which enables this particular 
booster-battery plant to follow, with such great accuracy, the 
fluctuations in line current. 

It is well recognised that the conditions of elec- 
tricity supply to a tramway system can often le 
uneconomical, inasmuch as the fluctu- 
ating demands do not admit of the 
steam and electric generating plant 
being, operated at a load factor at all 
. favourable to low production costs. 

The average demand, due to occasional 
spells of very low or no load, is fre- 
quently less than one-third of the usual 
peaks, so that the mean running load 
factor of the steam sets works out at 
barely 25 per cent. of their rated output. 

The low: steam efficiency under these 
circumstances is aggravated by tempera- 
ture variations in cylinders, and con- 
sequent condensation, while the racking 
effect of the rapidly changing load 
inflates the plant repairs bill. — The 
hoiler house is also affected, as’ the 
firemen cannot, obtain such good com- 
bustion in the furnaces with a fluctu- 
ating: load of this kind as with a steady 
one. This is clearly proved by CO, 
records taken before and after the 
installation of an Entz booster plant: 
but engineers are abundantly familiar 
with such conditions, so that these 
need not be enlarged upon. The readiest 
means of setting matters right is to use 
a storage battery controlled by a quick- 
acting and highly-sensitive reversible 
booster as an equalising medium. 

For example, an  Entz machine, 
backed by a strong battery capable of 
being discharged without detriment up to the 20- 
minute rating, or short-circuited practically for brief 
periods, will hold the load on the generator to the mean out- 
put for which the booster controlling. device is set within 
10 amperes either way, although the line demand may vary 
incessantly over an exceedingly large range. It is the cor- 
sistently steady load maintained on the engine which gives 
rise to the excellent records of coal-saving obtained in 
everyday practice with the Entz booster and Chloride 
accumulator. P 

The booster is the dominant partner in such a combina- 


tion—the — nerve-centre—on which results depend over- 
whelmingly ; if control be sluggish, no battery in the world 
can, by itself, redeem the situation. 

Sensitive governors, such as are used on modern high- 
speed engines—notably those on steam turbines—respond 
fully to a change of load well within a second. Therefore a 
battery, in order that it may be truly effective and money- 
saving, must be brought into action instantly at the first 
sien of a line fluctuation, the booster taking the initiative 
automatically throughout, without a suspicion of lag in 
reversing its polarity. 

That is where a purely shunt-wound booster such as the 
Entz, in conjunction. with the carbon regulator described 
below, has a very great advantage over the differentially- 
wound type of reversible machine—viz., in alertness. 

Unless the booster invariably acts before the engine 
governor in responding to the change of load, the battery 
cannot possibly fulfil its proper function of absorbing the 
entire line-fluctuation above and below mean load. 

Belated reversals rarely bring the battery into play above 
the one-hour rating, thus missing the true fly-wheel effect ; 
a portion of the work may be reclaimed by the battery from 
the engine after a while, toning down the changes to some 
extent, but the actual net result is a mere apology for the 
legitimate performance of an equalising set. 

The instantaneous action of a battery through Entz 
control will be evident from the following brief particulars 
and diagrammatic sketch of the carbon-regulator connections 
to the booster field vid the exciter. 

The carbon regulator is an essential feature of the svstem 
which we are describing, and consists of two sets of. carbon 
disks strung on insulated rods and subjected to variable 
pressure by means of a lever pivoted between the two sets 
of piles, in such a manner that any motion of the lever will 
increase the pressure on one pile and decrease that on the 
other. At one end of the lever is an adjustable spring, 


Fic. 4.—BLACKBURN SWITCHBOARD, SHOWING THE CARBON REGULATOR. | 


while from the other end is suspended the iron core of a 
solenoid carrying the generator current. At the point of 
equilibrium, .., when the generator current equals the 
value of the average line load, the tension of the spring and 
the pull on the magnet balance one another exactly. The 
slightest changes in the line demand, above or below mean 
load, alter the pressure exerted on the carbon piles by the 
lever, and consequently their resistance, causing a flow of 
current in one direction or the other through the field coil 
of the exciter. This latter energises the booster field, which 
is therefore made instantaneously responsive to the varia- 
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tions of current in the solenoid, and the necessary boost is 
given automatically in either direction as required, without 
any hand adjustment. 

An Entz booster two-wire set consists of three machines, 
viz., booster, motor and exciter, all mounted on one shaft and 
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Fic. 5.—(a) LINE CURRENT ; (b) BATTERY CURRENT; (c) MOTOR- 
GENERATOR CURRENT ; (%) Bvs-BAR VOLTAGE, 


rigidly connected together. All three machines are shunt 
wound ; there are no series coils. 

The field windings of the booster and exciter are only in 
action when required, hence at periods of equilibrium, when 
the battery voltage equals that of the bus-bars, no current 
traverses these coils, a matter of considerable economic im- 
portance in view of the fact that such machines are mostly 


DURBAN TOWN HALL ILLUMINATED AT NIGHT, 


kept in circuit for from 18 to 24 hours per day. Field 
losses in differentially wound boosters are continuous 


throughout the whole period of their working. In addition 
to the benefits derivable from a booster-controlled battery as 
an equaliser, its value as a power reserve, independent of the 


boilers, in all cases of emergency, must be borne in mind. 
The sense of security engendered by its presence, although 
not readily expressed in E s. d., forms a very real asset to 
the engineer, giving him time and facilities for making 
other dispositions, An opportune time for considering the 
installation of a power battery is when proposed additional 
tramway routes would render existing plant provision 
inadequate. 

More boilers, engines and dynamos, when at work, must 
obviously increase the coal consumption if current be sup- 
plied direct to the line; moreover, the capital expenditure 
on them is relatively greater than that on a suitable 
equalising equipment : but even when sufficient boiler power 
is available, and it becomes a question only of laying down 
a further generating unit, which might cost less than a 
battery and booster, the latter will prove to be by far the 
better investment in the long run, provided always that a 
fluctuating load has to be dealt with. 


ILLUMINATIONS AT MORECAMBE. 


FoR many years this Lancashire watering place has been a favourite 
with both Yorkshire and Lancashire folk. 

Some time ago the Corporation decided to carry out extensive 
improvements on the sea front, the first portion of which, including 
the widening of the promenade, erection of shelters, bandstands, &c., 
at a cost of £12,000, has recently been completed, "Through the 
courtesy of Mr. L. B. Hogarth, the borough electrical engineer, we 
are able to show a view of one of the two new bandstands, one 
being at the west end and the other at the centre of the promenade. 


AN ILLUMINATED BAND-STAND AT MORECAMBE, 


Each of these has been electrically lighted inside with 26 50-C.P. 
metal-filament lamps, while round the dome are 500 5-C.P. lamps, 
and as will be seen from our view, a very attractive effect has been 
obtained. The installation work was carried out by Mr. Hogarth 
and his staff in record time, i.e., between midnight and 5 a.m. 
next morning. 

We understand that extended use of the electric light is being 
made at the West End and Central piers, Winter Gardens, and the 
Tower and Casino. 

The Corporation have by means of prominent advertisements on 
the promenade and elsewhere, succeeded in arousing considerable 
interest in electric lighting, heating and cooking, and a consider- 
able increase in their consumers is looked for, 


ELECTRICITY AT DURBAN NEW 
TOWN HALL. 


[BY OUR DURBAN CORRESPONDENT. | 


IN April last the new Town Hallandother public buildings in Durban, 
which have cost £250,000, were opened. Two ot the blocks of 
buildings forming part of the scheme are respectively devoted to 
municipal offices, library, museum, and art gallery. 

The important part which electricity should play in a block- of 
buildings of this size was recognised, and the borough electrical 
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engineer was instructed to collaborate with the architect in apply- 
ing electricity wherever desirable throughout the building. 

The lighting installation is carried out throughout on the most 
modern lines. A sub-station placed in the centre of the block, 
taking energy from the municipal works through duplicate 
feeders, supplies 4 42 local distribution boards, from which the local 
circuits are run in screwed, galvanised, solid-drawn steel tubing, 
The total number of 100-volt metallic-filament lamps used is 2,030, 
An emergency circuit has been wired up, taking current from a 
small emergency battery; although complete extinction of the 
lights is not anticipated, it was considered that this precaution 
bhould be taken, as the hall seats over 2,500 people, and promises 
to be completely filled on many occasions. Fittings of a simple 
but artistic character have been chosen, and the method of lighting 
only calls for special remark in the case of the main assembly hall 
and the picture galleries. In the main assembly hall the principle 
of indirect lighting has been adopted. Fourteen reflectors have 
been suspended from the ceiling at a distance of about 2 ft. there- 
from, being ornamented on the underside with plaster to match the 
ceiling, and fitted on thetop with a flat glass mirror reflector. Over 
each mirror are hung five 200-C. P. metallic-filament lamps. The 
effect obtained is very beautiful; there is complete absence of 
shadows, and when only half the groups are switched on, sufficient 
lighting is given for ordinary occasions. Though the amount of 
current is much greater than would be the case with direct lighting, 
it is little, if any, more than would be wanted with the old carbon 
lamps in electroliers. The system calls for special remark, as it is 
the first hall ever lighted quite in this manner, so far as is known, 
and the results exceed expectations. 


NEW Town HALL, DURBAN: 


In the picture galleries the lamps are placed behind specially de 
signed curtains about 12 in. deep, attached to the ceiling about 10 ft. 
in front of the pictures. The lighting effects are judged by experts 
to be superior to those obtained by daylight, as the scheme provides a 
uniform well-distributed top light with no naked lights in the 
range of vision. . 

Other applications of electricity in the building include an elec- 
tric lift in the municipal offices block, and the blowing of the 
organ by means of a 73-H.P, motor driving fans under the Discus“ 
system. Ventilation of the main hall is carried out by means of a 
36-in. fan driven by a D.C. motor, delivering air into ducts below 
the floor with outlets through gratings into the hall. There are 
other exhaust fans for- special purposes, and there is also to be 
installed a motor- ganerator for potang current for bioscope 
entertainments. 

There is an installation of 15 electric clocks controlled by a 

master clock, this installation being supplied by Messrs. Gent & Co. 

One of the accompanying illustrations, p. 61, shows how the 
building was illuminated at night during the week of the opening 
ceremony, but the reproduction, of course, does not indicate the 
colour scheme which was introduced by means of coloured lamps, 
and which was much admired. 


Leek Electric Ligliting.— The U. D.C. has decided to 


increase the price of electricity for lighting on all flat rates by 
Id. per unit, and that on the maximum demand system the 
charges shall be 7d. per unit for the first hour and 3d. afterwards, 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 


of the paper only. | 


“TRAMWAY " writes :—" Can you kindly give me any information 
as to the way in which the then value of a tramway undertaking 
is arrived at for compulsory purchase purposes, after the 21 years’ 
period has expired? Seward Brice, in his book on Tramways Law, 
goes into the matter in some detail, but comes to the conclusion 
that grave difficulties are involved in construing the Act. Perhaps 
there are now cases in existence which clear up the points, I shall 
be glad of any information on the subject.” 

„ By Sec. 43 of the Tramways Act, 1870, promoters may be 
required to sell their undertaking upon terms of paying the then 
value (exclusive of any allowance for past or future profits of the 
undertaking. or any compensation for compulsory sale, or other 
consideration whatsoever) of the tramway. and all lands, buildings, 
works, materials, and plant of the promoters suitable to and used 
by them for the purposes of their undertaking within such district." 
The meaning of the term undertaking has been defined to be "all 
the real and movable property belonging to the promoters necessary 
for eonducting tramway traffic, together with all rights and 
interests in or connected with such property which belong to the 
promoters and are capable of being transferred from them to the 
purchaser (Edinburgh Street Tramways Co. v, Lord Provost, &c.. of 
Edinburgh (1894), a.c. 456). It has since been decided that "the 
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INDIRECT LIGHTING OF MAIN ASSEMBLY HALL, 


then value” of the tramway in this section means the value to the 


promoters, and not the value to the purchasing authority, at the 
date of the notice requiring the tramway company to sell (Man- 
RE Tramway Co v. Swinton and Pendlebury U.D.C., 22 T.L.R., 

154). In that case it was held that where a local authority 
purchases the undertaking of a tramway company under Sec. 43 
of the Tramways Act, 1870, it may be compelled to purchase 
a depót outside its district which is suitable to and used 
by the tramway company for the purposes of their undertaking 
within the district. It is to be observed, however, that it is only 
that part of the tramway that is "suitable to and used by" the 
company which need be purchased. So, in North Metropolitan 
Tramways Co. v. Leyton U. D.C., 72 J.P. 241, it appeared that part 
of a tramway penetrated for at least 62 ft. within the entrance 
gates of a large car factory erected on the company's land, and for 
at least 4 ft. 8 in. under the roof and within the walls of the car 
factory. On the purchase by the Council from the company of this 
and other tramways, an arbitrator found that the car factory was 
not suitable to and used by the company for the purposes of their 
undertakmg within the district, and he awarded and determined 
the value of the portion of the permanent way of the part of the 
tramway that was on private land, including the entrance gates, 
but not including the value of any buildings, to be the sum of £125. 
It was held that, the arbitrator having found the car factory was 
not suitable to and used for the purposes of the company’s under- 
taking within the district, the fact that the authorised tramway 
which was being purchased extended within the gates of such 
factory did not render the Council liable to purchase either the 
factory or the land on which the 62 ft. of tramway was laid. 
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CONTRACTS OPEN. 


(Continued from page 58.) 
Fleetwood,—July 15th. One 300-Kw. steam dynamo 


for the U.D.C. electricity works; three-wire low-tension main 


switchboard ; one 10-ton hand-operated overhead travelling crane ` 


and removal of existing 5-ton crane. See three Official Notices 


July Ist. | | 
Franee.—November 1st. The Prefect of the Depart- 


ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Germany.—Tenders are about to be invited by the muni- 
cipal authorities of Gladbach for the extension of the central 
electric lighting station at an estimated cost of £16,750. 


Grimsby,—July 15th. Supply of 50-c.P. metal-filament 
lamps for street lighting for a year, for the Corporation Electricity 
Department. See Official Notices to-day. 


Hornsey.— July 9th. Electric light installation at the 
Stroud Green School, for the T.C. See Official Notices June 24th. 


London. L. C. C.—July 12th. Wiring and fitting for 
electric lighting at the Woolwich Road car repair depot, and low- 
tension cables, boxes, i &c., at the depót. See Official Notices” 
July Ist. 

L. C. C.— During the summer recess it is proposed to invite tenders 
for the covering with asbestos tape of various high and low-tension 
electricicables used in connection with the tramways. The High- 
ways Committee, on Tuesday, asked the Council’s consent to the 
acceptance of the most satisfactory tender during the recess. 

FuLHAM.—July 13th. 150 electricity meters, for the B.C. See 
^ Officia] Notices " to-day. 

Manchester.— July 19th. Hard-drawn 
wire, for the Corporation Tramways; J. M. 
manager, 55, Piccadilly. 


Nottingham.—July 14th. The Electricity Committee 
invites tenders for coal required at its generating stations during 
one year. Mr. H. Talbot, engineer. 


Rotherham.—July 9th. 


for the Corporation Electricity Department. 
Notices " June 24th. 


Salford.—July 18th. 


copper trolley 
M'Elroy, general 


Cable and electricity meters, 
See two Official 


Bore-hole pumping plant for the 
Corporation Electricity Works. See " Official Notices" June 24th. 


Transvaal.—July 27th. Two miles of switchboard 
cable, 64 conductor, for the Administration of Posts and Telegraphs. 
Tenders to Chairman of the Tender Board, P.O., Box 376, Pretoria. 


Tunbridge Wells.—July 9th. High and low-tension 
paper-insulated cables, for the e See Official Notices 
June 24th. 


Walthamstow—July 22nd. Six double-deck roof- 
covered tramcars, for the U. D. C. See Official Notices to-day. 


Whitehaven, — July 16th. One 35-Kw., single-field, 
direct-current auto-converter, and two sprinkler-type mechanical 
stokers, for the Corporation Electricity Department. See Official 
Notices " to-day. 


CLOSED. 


Accrington,—The T.C. has accepted à quotation from 
the Brush Electrical Engineering Co. for two new dbuble-deck cars, 
at a cost of £710 each. 


Atherton, — The Council has accepted the following 
tenders :— 


Switch panel, &c.—Messrs. Ferranti, Ltd. 
Two single-phase oil-immersed transformers. — Electric Construction 


Bridlington.—The Property Committee of the T.C. has 


accepted the tender of Messrs. Waring & Gillow, Ltd., for further 
electrical illuminations on the Royal Prince's Parade, at £200. 


Cape Town.—The only tender received by the Cape 
Town municipal authority for a double coal bunker at the electricity 
works in Dock Road was froin the Clyde Engineering Works, at 
£348. It has been accepted. 


Croydon,—The tender of Messrs. Johnson & Phillips, 
Ltd., Charlton, has been accepted for the electric lighting in connec- 
tion with theenlargement of the Borough Hospital.at £349. "There 
were 26 tenders. That of the Electrical and Motor Co., Banbury, was 
i and the highest, that of Messrs. ‘Saville & Walton, London, 
£785. 


Derby.—The T.C. has accepted the tender of Messrs. 
W. H. Keys, Ltd., for 20 tons of bitumen for the E.L. works. 


Keighley.—The T.C. has accepted the tender of Mr. 
W. R. Booth, of Clayton, for the erection of & chimney at the elec- 
tricity works, at £799. 


Kingston-on-Thames.—The Lighting Committee has 
accepted the tender of Messrs. Prestwich & Burt for main high- 
tension switchboard extension work, including six feeder panels. 
high-tension wattmeters and connectors, connecting feeders and 
mains to bus-bars, and contingencies, at £335. 


Leyton.—The U.D.C. has accepted the tender of Fraser 
and Fraser, Ltd., at £70 108., for an ash elevator for the generating 
station. 


` London,—SovutTuwark.—The B.C. received the following 


tenders :— 
TURBO-GENERATOR. 
C. A. Parsons & Co. . . £4,265 
Willans & Robinson, Ltd. ux us um .. 8,604 
Union Electric Co., Ltd. ex . (generator only) 1,167 
Lancashire Dynamo and Motor Co. m we " 15 1.509 
Electric Construction Co., Ltd. ^ vis " m 1,087 
James Howden & Co., Ltd. " S si .. 4,412 
British Westinghouse Electric Co. be - - T .. 8,170 
General Electric CO. ` . (provisionally accepted) 3,130 
P. J. Mitchell .. sa x iu és PM . . 8,192 
Belliss & Morcom, Ltd. : . 3,72 
British Electric Plant Co., Ltd. 3,950 
John Musgrave & Sons, Ltd. MS 4,108 
Brush Electrical Engineering Co. 8,375 
British Thomson-Houston Co., Ltd. 3,200 


CONDENSING PLANT. 


J. P. Hall & Sons .. (piping siaii 1 
C. A. Parsons & Co. . , 1 
Willans & Robinson, Ltd. aa $4 iu .. (piping excluded) 1 
W. H. Allen, Son & Co., Ltd. vs ac Ex » ji 1, 
Clarke, Chapman & Co., Ltd. ; 
1 
1 


British Westinghouse Electric Co. PA (piping excluded) 


Cole, Marchent & Morley .. «s E » i age 643 
Belliss & Morcom, Ltd. T E xs i " 1,809 
United Brassfounders, Ltd. m 22 " " 2 1,520 
Ledward & Beckett, Ltd. (evaporative, and cooling tower) 5,267 
Ed. Deane & Beale, Ltd. j P. DU 4,504 
Mirrlees Watson Co., Ltd. T ty ihe "Pea .. 1,961 
Brush Electrical Engineering Co. ar “a ae "m . . 1,755 
Klein Engineering Co., Ltd. s y E (barometric) 1,766 
Midland Wap ien ue Co., Ltd. .. ; 1,860 


"(provisionally accefited) 1,888 


Worthington Pump Co., Ltd. 
(barometric) 1,650 


Davenport Engineering Co.. 


CooLiNG TOWER. 


Klein Engineering Co., Ltd. Pe - ee T sig . . 1477 
W. H. Roy & Co. Ze s Ex vis S .. 1,595 
Midland Engineering. Co., Ltd. sels vs à b Ps .. 1,371 
Worthington Pump Co., Ltd. ee se zs i ac . . 1,850 
eee 5 Co. Ltd. T ex = s gi . . 1,117 

avenport Engineer 6 es jx rovisionally accepted) 1,327 
Balcke & Co., 1 as ie P t b e: . . 1,581 


Tenders were received as follows from selected firms for 180 
destination indicator boxes required in fitting roof- covers to 90 
double-deck cars: 


Brush Electrical Engineering Co., as (recommended) £3 7 0 each 
Hurst Nelson & Co., à da - ze 3 4 0 4 
G. D. Peters & Co., Ed Ko ruis i 3 4 80 „ 
United Electric Car Co., Lia. £s vs "m 2 411 8 „ 
W.S.Laycock, Ltd. ; x as .. 0519 6 „ 

The total amount is £603, compared with £575, the chief officer's 


estimate. | 

WOoLWICH.— The B.C. has accepted the tender of Sanders, 
Rehders & Co., at £34 lO&, for a C.P. 2 "Sarco" recorder 
for the electricity works; also the tender of Carter & Wrivht for a 
15-in, centre lathe, with accessories, for £135. 


Margate.— The T.C. has accepted the tender of the 
Jandus Arc Lamp Co. for five Jandus arc lamps for the Westbrook 
pavilion, at £6 16s. each. For installing the electric light and 
fixing the arc lamps at the pavilion the following tenders were 
received :— 

Coles Bros., Margate — .. Js is a .. £53 0 
Kingston & Co., Ltd.. Margate . .. (accepted) 1 0 


Kitty & Hoppe, Ramsgate s acs ae 
Stanley & Simpson, Margate .. ze ee T . 4210 


Rochdale.— The Electricity Committee has accepted the 


following tenders :— 


New accumulators at electricity works.—'The British Electric Co. 
Boosters, in connection with the extensions.—Messrs. Whipp & Bourne. 


Smethwiek.— The Education Committee has accepted 
the tenders of the Walsall Electrical Co., Ltd., for Schedules € and 
D. for switchboards, amounting to £197. 


Stoke-on-Trent.—The T.C. has accepted the tender of 
the British Westinghouse Co., Ltd., for six 30-Kw. transformers, at 
£14 10s. each. 


Wakefield, —A contract for work in connection with the 
extensions to the Girls’ High School has been placed with Ar. 
Robb, electrical engineer, Drury Lane, Wakefield. 


Wrexliam,—The T.C. has accepted the tender of the 
British Insulated and Helsby Cables, Ltd., for cables for extensions 
to Gerald Street. 
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FORTHCOMING EVENTS. 


Physical Soclety.—Friday, July 8th. At 5 p.m. At the Imperial College of 
Bcience, South Kensington. Papers on '* A Thermo-Electric Balance for 
the Absolute Measurement of Radiation," by Prof. H. L. Callendar; * The 
Convection of Heat from a Body Cooled bya Stream of Fluid," by Mr. 
Russell; ‘‘ Hysteresis Loops and Lissajous’ Figures and on the Energy 
wasted in a Hysteresis Loop, by Prof. 8. P. Thompson; and The Energy 
Kanoni a Certain Detectors used in Wireless Telegraphy,” by Mr. 
W. H. Eccles. 


Nottingham Guild of Mechanical and Electrical e July 11th. 
Annual excursion; to London. Visits to Woolwich Arsenal, Japan-British 
Exhibition, &c. i 


National Electrical Manufacturers’ Association (Inco )—Tuesday, July 12th. 
At 2.30 p.m. At Balfour House, Finsbury Pavement, E.C. Committee 
meeting. 

NOTES. 


Electric Motor-Car Fatality.—On Monday last, Dr. 
Duchastelet, of Paris, was killed by his own electric car ; he was 
lighting the head-lamp, when the car unexpectedly started forward 
and crushed him against another car. It is not known how the 
accident was caused—-the Times correspondent suggests that a drop 
of rain short-circuited “the rheostat of the dynamo” - but pre- 
sumably there was some defect in the controller or wiring, and the 
unfortunate occurrence should lead manufacturers to guard against 
the possibility of similar accidents. Had the doctor used an elec- 
tric headlight, he would probably have escaped— though this of 
course has no bearing on the danger revealed by the accident. 


Nigerian Mines and Electricity.—Addressing the 
statutory meeting of the Juga (Nigeria) Tin and Power Co., Ltd. 
in London last week, Sir J. West Ridgeway referred to the Juga and 
Sub-Juga properties, and added that Mr. Lush had recommended 
movable plants for both properties. Transmission of electric power 
to run both the nozzle and the gravel pumps was of course the 
cheapest and best method of working, but it would be some time— 
probably two years before the contemplated hydro-electric scheme 
could be installed. Mr. Lush's recommendations had been accepted 
by the board, and two plants were being constructed ; their 


eost, when landed and erécted at the mine, would not exceed 
£10,000. 


Institution and Lecture Notes. AukRICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS.—The annual convention of the 
Institute was to be held last week. Compared with the six local 
sections of the British J.E.E., the American society has no fewer 
than 25 local sections, and 31 branches; at the former, says the 

viectrical World, during the last session 187 and at the latter 147 
original papers were presented, but only five of them were printed 
in the Proceedings in full and four in abstract. 

JUNIOR INSTITUTION OF ENGINEERS.—-Sir J. J. Thomson, F. R. S., 
has been elected president of the Junior Institution of Engineers. 

CONGRESS OF MATHEMATICIANs.— The fifth meeting of the 
International Congress of Mathematicians, which is held every four 
years, and met on the last occasion in Rome in 1908, will take place 
at Cambridge in 1912.— Times. 

RovAL SOCIETY oF ARTs.—The Society's Albert Medal has this 
year been awarded by the Council to Madame Curie for the 
discovery of radium, which was made jointly by Madame Curie 
and her husband, Prof. Curie, Professor of Physics at the Sorbonne 
in 1898. Madame Curie is the second woman to receive the 
Society's Albert Medal, it having been conferred, in 1887, on H.M. 
Queen Victoria. 

RovAL INSTITUTION.— At a general monthly meeting, on Monday, 
the chairman announced that His Majesty the King had graciously 
consented to become patron of the Royal Institution. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS. — On 
Saturday last, June 25th, a large party of the members of the 
Newcastle Branch of this Association and their lady friends took 
part in a picnic, visiting Ripon and Fountains Abbey; the outing 
was both enjoyable and successful. Luncheon was served at the 
Unicorn Hotel, Ripon. Dr. Thornton, who was in the chair, made a 


few encouraging remarks concerning the objects and work of the 
Association. 


Gas and Hygiene——Among the various scientific 
investigations for which Government grants are made is one on the 
injurious gases evolved during artificial illumination, by Dr. J. 
Wade, of Guy's Hospital, which is to be continued. The results will 
be awaited with interest by electricity supply authorities. 


Tunbridge Wells Electricity Department,—The staff 
and employés of the Tunbridge Wells Corporation Electricity Works 
went to Portsmouth on Wednesday last week for their annual 
outing. Mr. J. W. Beauchamp, the borough electrical engineer, 
accompanied the party. We congratulate the department upon its 
attitude toward a class too frequently unfairly treated in these days 
of municipal trading, for it has this year made an interesting in- 
novation by inviting the local electric wiring contractors to accom- 
pany the party, and we are glad to note from reports to hand that 
they were well represented. A profitable visit to Portsmouth Dock- 
yard, observing, among other things, the construction of H.M.S. 
Orion, was followed by luncheon at the Speedwell Hotel. An elec- 
tric car trip in the country followed. On the return journey songs 
and speeches were indulged in, the party travelling by special 
saloon, the expenseattaching to which was borne by Mr. Beauchamp, 


who óccupied the chair. Mr. Beauchamp, in his speech, had some 
good things to say of, and to, the contractors, on behalf of whom 
four gentlemen responded. 


4 


The Livesey Professorship.—Arrangements have now 
been completed for the establishment of a Professorship of Coal- 
Gas and Fuel Industries at the University of Leeds, as a memorial 
to the late Sir George Livesey, upwards of £10,500 having been 
subscribed to the fund initiated for the purpose by the Institution 
of Gas Engineers. In connection with the work to be carried out 
by the Professor, a strong Advisory Committee has been formed, 
with Mr. A. G. Lupton, LL.D. as pro-chancellor. and Sir N. 
Bodington, Litt.D. as vice-chancellor. The various members 
represent respectively the University, the Institution of Gas 
Engineers, and the Society of British Gas Industries, 


1 


Portable Searchlight Plant.—We gather from our 
contemporary The Esser Weekly News, that Messrs. Cromptorr and 
Co., who have done much towards bringing searchlights up to their 
present state of high efficiency and utility. gave an interesting 
and highly successful demonstration on Wednesday last week, before 
a number of highly-placed English military officers and others, with 
an improved form of searchlight plant. 12 sets of which they are 
making for a foreign Government. The sets are portable, being 
designed for field service; each set consists of two four-horse 
wagons, on one of which is mounted a projector or search- 
lirht, and its cable and two cable drums, while on the 
other wagon is mounted an oil engine, dynamo, switchboard and 
small accumulator for supplying current to the searchlight lamp. 
The searchlight is of the motor-controlled type, being capable of 
being slued, elevated or depressed, and in addition is fitted with a 
shutter for the purpose of flashlight signalling. and by means of the 
cable carried on one of the drums already mentioned. and a small 
eontroller, can be controlled in all its motions from any spot 
within a radius of 150 yards. or, if desired, the searchlight can be 
controlled by hand. In addition, with each six sets, a collapsible 
tower, fitted on another wagon, is being supplied; by means of this 
tower, any one of the searchlights can be elevated to a height of 
40 ft. thus giving the operator a command over hilly ground, and 


in a good atmosphere, objects can be picked out at a range of 
4 or 5 miles. 


"Tungsten Ore.—Of the world's supply of wolfram, the 
tungstate of iron and manganese from which the metal tungsten is 
obtained, about one-fifth is mined in Argentina. It is stated in the 
Electrical World that one mining company produces from 60 to 
100 tons of ore a month, ranging from 65 per cent. to 75 per cent. 
pure wolfram. The price of wolfram is about 2s. per Ib. of pure 
metal. The amount of metal in a ton is estimated by the Govern- 
ment chemical assayer in Hamburg, Germany, where the ore is 
shipped. The price quoted applies at that place. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 


ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials,—The Stoke-on-Trent T.C. 
on Friday, by a large majority, appointed Mr. C. H. YEAMAN, of 
Hanley, as chief electrical engineer for the Federated Borough. 


Mn. G. BARTHOLOMEW, charge engineer in the Woolwich elec- 
tricity department, has resigned his appointment to take up a 
similar position with the Electric Supply Corporation, Ltd. 

The senior charge engineer of the Willesden undertaking having 
resigned on obtaining another appointment, Mr. J. C. JOHNSON has 
been appointed to fill the vacancy. Mr. J. D. RAvENsCROFT is to 
take Mr. Johnson's place, and a third man is to be appointed. 


The Wednesbury Corporation proposes to enter into an agreement 
with Mr. W. FENNELL as  engineer-manarer and consulting 
engineer at the electricity works, for & period of three years, from 
March 31st of this year. at a salary of £275 per annum for the 
first two vears, and £300 per annum for the third year. 


MR. C. G. HABGOOD, of Bristol, has been appointed junior shift 
engineer at the Wednesbury electricity works. 


By & unanimous vote of the Salford Town Council on Wednesday, 
Mr. H. J. HAWKINS, deputy borough electrical engineer, was 
appointed to the position of chief electrical engineer. rendered 
vacant by the resignation, through illness, of MR. MCCOWEN. 


The Salford T.C. has appointed Mr. H. J. Roscoe, of London, 
superintendent of the hired motor department of the electrical 
undertaking, at a salary of £120 per annum, 


The Colchester Town Council, on Wednesday. appointed MR. WM. 
FrisBy, borough electrical engineer. Mr. Frisby has been chief 
assistant at the works for about eight years. 

On June 29th. at Walthamstow. Mr. C. J. TURNER, electrical 
engineer to the Hoylake and West Kirby Council. was married to 
Miss Violet Pottier, of Walthamstow. Presentations were made by 
the staff and employés of the electricity works, and also by the 


Staff of the Council offices. 
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Tramway Officials—The Tramways Committee of 
Warrington Council has decided that the salary of Mr. JOHN 
TELFER, tramways manager, be increased from £208 to £231 per 
annum. 


The Gloucester T.C. on. June 29th decided by 17 to 8 to increase 
the salary of MR. LEONARD JOHNSTON, tramways manager, to £350 
per annum, by £25 a year. 


The staff of the Bournemouth Corporation tramways have 
presented a pair of prismatic binoculars to Mr. F. T. OLDING, late 
traffic superintendent, wae is leaving to take up an . in 
Queensland. 


General. — The Bermondsey B. C. has appointed Mn. G. H. 


Ex DAC OTT (Ching ford) arc lamp repairer to the electricity under- 
taking. There were 122 applications. Mr. Endacott was for 
five years electrical engineer at Walthamstow sanatorium. 


Mr. KENNETH BRISLEY. of Sandwich, Kent, has obtained an 
appointment under the Western Telegraph Co., at Madeira, He will 
take up his duties early in August. 


A newspaper dispatch from Maritzburg recently stated that Mr. 
CHAS. NEATE, of the local telegraph staff, had been appointed 
superintendent of the Marconi wireless station at the Bluff, Durban. 


MR. GorDON C. LENT has been appointed electrician at the 
Tilmanstone Colliery of the Kent Coal Concessions, Ltd. 


On Thursday last week a complimentary Bohemian concert was 
held at Holborn Restaurant to mark the retirement of MR. ALFRED 
EAMES, Controller of the Central Telegraph Office. Mr. and Mrs. 
Eames held a reception, and Sir Matthew Nathan, Secretary to the 
Post Office. presided at the concert. 


An Indian Exchange states that on May 3rd the employés of 
Messrs. Crompton & Co, Ltd., at Madras, bade farewell to Mr. 
H. D. HARBIS, assistant manager and mains engineer, who was pro- 
ceeding home on furlough. 


MR. L. HULBERT has resigned his position in the Sales Depart- 
ment of the St. Marylebone Borough Council, to take up an appoint- 
ment as sales manager to Messrs. Pooley & Austin. 


CITY NOTES. 


Edmundsons’ Electricity Corporation, Ltd. 


THE directors’ report for the year ended March 31st, 1910, states 
that the net profit, after payment of interest on the debenture and 
prior lien debenture stocks, amounts to £10,768. Adding to this 
amount the balance of £14.809 brought forw ard from the previous 
year. there remains £25,578, which the directors recommend should 
be carríed forward to the next account. The dividends and interest 
received have increased by €5,129, whilst the loss on working the 
local authorities’ undertakings is reduced by £723, and the urban 
company guarantee is less by 4 2.506. During the year notice has 
been received from the Corporation of W inchester of their intention 
to purchase the Winchester undertaking, under the terms of the 
deed of transfer. The following schedule shows the capital ex- 
penditure and gross profits of subsidiary companies for the years 
1908 and 1909 :— 


Gross profit i 
(before providing for T 
Capital expended. capital charges and connected 


Dec. 81, Dec. 31, depreciation). (equiv. 33-watt). 
Name. 1909. 1908. i 1908 1909. 1908. 
£ £ £ £ 

Alderley .. zi 46,805 46,315 1,792 1,745 19,114 17,725 
Bromley .. s 158,896 157,492 12,512 12,746 89,282 84,052 
Folkestone 203,698 200,445 14,049 12,919 111,748 103, 990 
Guernsey... ` .. 135,165 133,119 5,696 6,242 90.078 85,730 
Isle of Wight 260,558 259,469 11,396 11,201 98,997 94,805 
Ilfracombe - 35,130 82,629 1,154 927 18,960 17,000 
Lymington ; 86,280 96,3418 1,602 1,440 17,843 17,238 
. Melton Mowbray. 40,228 40,003 2,004 1,864 18,074 18,015 
Newmarket : 42,395 41,957 2,194 2,377 24,443 23,664 
North of Scotland 106,384 106,616 4,016 2,878 59,864 55,478 
Ramsgate.. y^ 45,987 40,196 ,909 1,715 27,372 23,254 

Scarboro’ Trams 99,540 99,580 — 677 8 — EE 
Salisbury .. .. © 72,360 69,826 5,139 4,823 85,797 84,088 
Urban Co. 1,096,626 1,007,775 43,118 36,941 476,596 437,508 
Winchester v 90,586 89,040 6,921 6,768 58,653 56,641 
Wycombe.. 101,017 100, 284 4,823 4,492 51,025 49,648 
Cromer 82,878 32,817 924 869 12,466 12,124 
Dorking 88,599 37,482 1,862 1,833 17,208 15,906 
Frome 54,243 52,248 1,266 626 80,199 28,833 
Hamilton.. 68,991 63,157 2,005 2.2 43,106 $9,291 
Surbiton .. a *59,429 57, 850 8,809 3,184 33,758 30,669 
Total. . . 42.825, 225 2,765,978 129,339 116,626 1,331,584 1, 245,649 


* Figures for year ended March 31st. 


Electric Construction Co., Ltd, 


THE directors report that the net profit for the year, after payment 
of £9,425 for debenture interest and crediting £5.000 as formerly 
to depreciation account, is £7,123. "The sum brought forward from 
last year is £3,688, and the amount available for dividend is 

410.811. The directors recommend a dividend on the 7 per cent. 
cumulative preference shares (payable on July 30th)  £4.395, 
leaving to be carried forward £6,416. The directors regret that 
the results for the past year do not entirely fulfil the hopes ex- 
pressed in their last report. Few orders, however, for large install- 


ations have been placed, and consequently the works have not been 
fully employed throughout the year. The reduction in gross profit 
is due to the diminution in the volume of business, but the directors 
hope that the recent improvement in trade may lead to an increased 
demand for electrical machinery during the present yeat. Mean- 
while, the closest attention continues to be paid to the costa of pro- 
duction, and a further reduction in expenses has been effected, The 
directors have availed themselves of an opportunity of redeeming 
part of the second mortgage debenture stock of the company on 
favourable terms, and the amount outstanding has been reduced to 
£10,000, A considerable saving in interest will thus be effected in 
future. 


Electric Traction Co, of Hong. Kong, Ltd. 


THE directors in their report for 1909 state that the gross traffic 
receipts show an increase over the previous year of more than 
£2,500, in spite of the further decrease in the rate of exchange. 
On the other hand, the working expenses for the year, taken on the 
basis adopted in the past, show an increase of some £1,200. This 
(says the Financial News summary) is caused entirely by the 
further loss sustained in respect of. subsidiary coinage, which is a 
matter entirely beyond the control of the board. The result for 
the year, after providing for all working expenses and the payment 
of debenture interest, is a profit of £5,282, which, added to the 
amount brought forward from last year, makes a total of £5,568. 
The directors consider it desirable to continue the policy of previous 
years by allocating £5,000 to the reserve for depreciation and 
renewals, which thus brings that account up to £21,000; the 
balance of £568 is carried forward. Some years ago the rolling 
stock was increased by 10 cars, which were paid for out of 
revenue. The manager anticipates recommending in the near 
future the purchase of 10 further cars to meet the growing traffic. 
This will probably necessitate the purchase of additional land upon 
which to build a new car-shed. To provide the money required for 
this and other purposes, it is proposed to ask the debenture-holders 
to grant power for an increase in the debenture issue from £195,000 
to £225,000. It is not proposed to issue the new debentures at 
once, but only as and when necessity requires. For some time past 
the directors have had under consideration the possibility of com- 
mencing the payment of regular dividends at an early date. The 
present capitalisation of the company is, however, in the opinion of 
the board, greatly in excess of the value of the company's assets, 
and dividends at a very low rate only could be possible. The board 
accordingly arranged with the Singapore Electric Tramways, Ltd., 
for Mr. J. H. Garratt, the manager of that company, to proceed to 
Hong Kong to inspect this company's tramway system and to make 
a valuation thereof for their guidance. That valuation has now 
been received and amounts to £240,000. Details will be submitted 
at the general meeting. Having regard to that valuation, the 
board recommend that the share capital of the company be written 
down from 325,000 £1 shares to the same number of 5s. shares. 
The directors also propose to change the company's name to the 
Hong Kong Tramway Co., Ltd., which they consider more suitable. 

The meeting was held on Wednesday. Our report will be 
published next week. 


British Aluminium Co., Ltd. — The statutory meeting 
of this company was held on June 29th at Winchester House. 
According to the report in the Timer, Mr. A. W. Tait, who presided, 
stated that the new company was incorporated on April ló5th, and 
the whole of the shares to be issued under the scheme of reconstruc- 
tion had been allotted. The issue of 4 800.000 5 per cent. prior lien 
debenture stock, which was also a part of the scheme, was success- 
fully accomplished, the issue being made at the price of 97 per 
cent. The new company would therefore be in possession of funds 
to the extent of £974,433 when the calls upon the prior lien deben- 
tures and the shares which had been allotted were fully received. 
The capital of the new company would be £2,420,581. The scheme 
of reconstruction had therefore been successfully carried through. 
The liabilities of the old company had all been discharyed, and the 
repayment of loans in connection with the Martigny-Osniéres Rail- 
way had also been effected. The new company was in possession of 
funds to complete the Loch Leven works, to provide for further 
capital expenditure at the other works, and to have a sufficient sum 
for additional working capital. The price of the metal was slowly 
recovering. 


Greenwood & Batley, Ltd,—At the annual meeting 
held at Westminster last Saturday, the chairman, Major-General 
E. Micklem, regretted that owing to bad trade it was impossible to 
pay a dividend on the ordinary shares, although the result of the 
year's working was £2,530 better than that of 1908, with practically 
the same turnover. Their great difficulty had been to secure 
sufficient business to keep the works going. The chairman alluded 
to the increasing burdens that were being put upon manufacturing 
concerns. In the machinery and electrical departments they had 
heen fairly well employed, but the severe competition in that 
department left only a bare margin of profit. They had been slack 
in the turbine department, but many inquiries had been received. 
Down to date the amount of business secured this year was about 
the same as that received at the same time last year. The report 
was adopted. 


Stock Exchange Notices,—Application has been made 
to the Committee to appoint a special settling day in :— 
National Telewriter Co., Ltd.—90,000 , vendors! preferred ordinary shares of 


£1 each, fully paid (Nos. 1 to 30,000) ; and 90,000 vendors’ deferred ordinary 
shares of £1 each, fully paid (Nos. 1 to 90,000), 
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Bombay Electric Supply and Tramways Co., Ltd, 


THE directors’ report states that the total revenue for the year 
1909 from all sources, including the amount represented by sales of 
current to the tramways, amounted to £197,827, being an increase 
of £19,972, or 11°22 per cent., as compared with the revenue for 
the previous year. The total expenditure amounted to £115,132, 
being an increase of £4,343, or 3°92 per cent., compared with the 
previous year. The net receipts from the year’s working 
were £82,695 compared with £67,066, or an increase of 
'23:3 per cent. After deducting the debenture interest, amount- 
ing to £30,530, there remains the sum of £52,165, to which 
is to be added the amount of £9,385 brought forward 
from last year, making an available total of £61,550. From 
this have to be deducted the dividend on the 6 per cent. 
cumulative preference shares, paid to August 15th, 1909, £22,489 ; 
ditto accrued to December 31st, 1909, £13,493 ; sinking fund for 
capital redemption, 4 6, 000; leaving a balance of £19,567. The 
directors recommend that this sum should be applied as 
follows: To be placed to depreciation account, £15,000; to be 
carried forward to next account, £4,567. Of the sum of £15,000 
to be placed to depreciation account the directors propose to invest 
the sum of £10,000 outside the business, being this year’s pro- 
vision for the ultimate replacement of that portion of the existing 
plant to which, in their opinion, an approximately definite life can 
be assigned. The traffic receipts derived from the working of the 
tramways amountéd to £134,153, as compared with £126,698 for 
the previous year. The gross receipts of the electric supply for the 
year, including the amount represented by the sale of current to the 
tramways, amount to £57,552, as compared with £47,714 for the 
previous year. The working expenses amount to £40,934, as com- 
pared with £39,737 for the previous year. The balance of £16,618, 
as the result of the year's operations, compares with a balance of 
£7,976 for the previous year. 


The accounts of this undertaking show a profit, after deducting 
debenture interest of £52,165, which, with the amount brought 
forward from the previous account, makes a total of £61,550. Of this 
sum the preference dividend absorbs £35,983, £6,000is appropriated to 
a sinking fund for capital redemption, £15,000 is placed to deprecia- 
tion account, and the balance of £4,567 is carried forward, so that 
the ordinaries, as usual, get nothing. The preference. dividend 
absorption and the capital redemption and depreciation appropria- 
tions are, in the report, treated in an ill-arranged and incorrect 
fashion. In the past, a proportion of the debenture interest has 
been capitalised, a marring feature which is absent from the 
accounts under notice. On the other hand, £1,437 of the London 
administration expenses are charged to capital, a proceeding which 
does not appear to be quite new to some of the accounts of B.E.T. 
subsidiaries. The sum so capitalixed is distinctly shown in the 
balance sheet: but the amount of the allocation should have been 
also as distinctly exhibited in the profit and loss account. The elec- 
tricity supply section does.not appear to make rapid progress. Of 
£56,263 received and due for the sale of current for the year, the tram- 
way section is responsible for 6 26.058. The electricity supply section 
suspense account still finds room in the assets and expenditure, 
£700 having been written off during the year, leaving a balance of 
£1,400 in the balance sheet. No provision has been made for 
depreciation or for writing off the preliminary expenses indemnity 
commission, and it is somewhat remarkable that the preference 
dividend should be paid when there appears in the balance sheet 
£157,625 in respect of underwriting and issuing capital, £1,401 
balance of suspense account, and £115,342 described as balance of 
cost of old horse tramway. Presumably the whole of the system 
has been converted to electric traction. The latter sum would 
appear, therefore, not to be represented by assets. 

Evidently the accounts of this company, like the accounts of 
some of the B.E.T. subsidiaries, require an immediate and liberal 
application of the writing down procedure before they can be 
regarded with any degree of satisfaction. 


Cordoba Light. Power and Traction Co., Ltd. 


AN extraordinary general meeting was held on Thursday. June 30th, 
at 62, London Wall, E.C., to consider a proposal to increase the 
capital of the company. The circular calling the meeting 
stated :— 


When the company was formed in September, 1908, to Acquire the control of 
the Cordoba Light and Power Co. and the Cordoba (Argentine) Electric Tram- 
ways Construction Co., the concession of the former company had only some 
18 years to run. Consequently the capital of this company, in so far as it 
related to the Cordoba Light and Power Co., was based only upon the probable 
requirements for auxiliary steam plant and general developinent on & coin- 
paratively small scale. The provisions of the new concession, which does not 
expire until 1948, and the impetus which the business has received from the 
reduction in the lighting tnriff imposed by that concession, require the inme- 
diate construction of the second hydraulic installation of about 6,000 H.P. (the 
works for which are already well in hand) and contingent works on an 
important scale. 

As regards the tramways, the capital requirements have also been increased 
by the purchase of the Ciudad de Cordoba Tramway last year, and the outlay 
which is necessary for its conversion from horse to electrie traction. The 
directors, therefore, propose that the share capital shall be increased from 
£500,000 to £800,000. In accordance with the articles of association this will 
automatically increase the borrowing powers of the company from £500,000 to 
£400,000. The increase in the share capital and borrowing powers will thus 
aggregate £600,000. 

To complete the works now in hand for both the light and power business 
and the tramways, it is estimated that £350,000 will be required, thus leaving 
£250,000 available for the repayment of the £100,000 5 per cent. bonds of the 
Cordoba Light and Power Co., which inature on January let, 1913, for future 
development and other purposes of the company. 


The results of the first three months of 1910 indicate that the working profits 
of the Power Co. and the Tramways Co., before deducting London and New 
York expenses, should not be less than £50,000 for the year 1910. The directors 
estimate at £621,000 the capital corresponding to the works that are now 
revenue producing, upon which, on the basis of present earnings, the working 
profits are about 8 per cent. per annum. 

The rapidity with which the business is developing is shown by the following 
table of the sales of electric energy for private lighting and power in kilowatt- 
hours sold for the past three years :— 


Private lighting. Power. 


Year ending March 81st, 1908 1,036,741 2,257,293 
Year ending March 31st, 1909 1,176,641 2,285,728 
Year ending March 31st, 1910 1,492,151 2,998,901 


As these increases have been obtained in spite of great difficulties due to 
drought during these years and in the absence of auxiliary steam plant to make 
good the deflciency in water power, the directors anticipate that, with the 
steam plant now installed and the further development of hydraulic power 
referred to above, the business will continue to make rapid progress. 


SIR IRVING COURTENAY who presided, in proposing the resolution, 
said that it naturally followed upon the indications given by the 
directors in their annual report last October. "They therein stated 
briefly the various steps they had taken. and were taking, for placing 
the company's interests in the City of Cordoba in a position to cope 
with the rapid developments taking place there, in respect of both 
the electric supply and the tramway services. They also stated that 
for these purposes additional capital would shortly be required. In 
his speech at the annual meeting he dealt at considerable length 
with the history of the enterprises in which they were interested, 
and told them of the studies which were being made by Messrs. 
J. G. White & Co., the well-known engineers and contractors, for 
the preparation of designs and specifications for the new hydraulic 
installation, which was the most urgent and important of the works 
they had to carry out. As the result of these studiesa contract was 
entered into with Messrs. J. G. White & Co. for the execution of the 
work, and also for placing underground a large portion of the dis- 
tributing cables in the city, which were at present overhead. The 
works comprised about 3 miles of canals and pipe-lines with a short 
tunnel, hydraulic and electric machinery of about 6,000 H.P., and 
cable lines for transmitting this power to the City of Cordoba, a 
distance of some 15 miles Rapid progress had been made in 
the execution of the works and in the ordering of the 
plant and equipment. It was expected that the installation 
would be in service by the end of the year 1911. In 
the circular to the shareholders, the directors had given figures 
which showed how rapidly the light and power business was grow- 
ing. The increase in sales for lighting compared with the previous 
year was over 26 per cent., and for power over 31 per cent. It was 
pointed out in the circular that these increases had been obtained 
in spite of great difficulties due to drought, and in the absence of 
auxiliary steam plant to make good the deficiency in water power. 
Before the dry season came upon them again in September, they 
expected to have sufficient plant ready for operation in the auxiliary 
steam-power stations of the light and power company to cope with 
any shortaye in the water supply that might possibly arise; indeed, 
the greater part of this steam plant was already in working order. 
Good progress had also been made with the tramways since last 
November. At that time they had 44 miles of electric track in 
service, while at the end of March they had 11 miles in service and 
a further 2 miles constructed. In addition to this electric track, 
they had 10 miles of the Ciudad de Cordoba Tramways, which they 
took over on January Ist last, operated by horse traction. The 
results of both the electric and the horse tramways had up to date 
been most gratifying. As they were aware, it was their intention to 
convert the Ciudad tramway to electric traction, and it was for 
this, as well as for the light and power extensions necessitated 
by the new concession, that they required further funds. 
He might add that the results of the first three months of 1910 
indicated that the working profits of the power company and the 
tramways company, before deducting London and New York ex- 
penses, should not be less than £50,000 for the year 1910. The 
directors estimated at £621,000 the capital corresponding to the 
works that were now revenue-producing, upon which, on the basis 
of present earnings, the working profits were about 8 per cent. per 
annum. 

MR. FRAME THOMSON, in seconding the resolution, said that the 
resulta of the additional two months of which they had had par- 
ticulars showed quite as great an increase as they had been receiving 
prior to that, in fact. the month of May, which included special 
facilities on account of the Argentine centenary celebrations, was 
a record month, quite 30 or 40 per cent. in excess of anything 
they had had before. They recognised, however, that that was 
quite exceptional. 

The resolution was carried. 


Electro-Metallurgy in Switzerland.—^At the recent 
meeting of the Société Anonyme Electrometallurgique, Procédés 
Paul Girod. of Nurenbury. it was stated that in consequence of 
over-produetion of certain alloys in 1909, the sale prices further 
declined, but notwithstanding this circumstance, the works were 
occupied with orders, The volume of business would have been 
greater if the central station at St. Gervais had not suffered an 
interruption, whilst the plant at Ugine could scarcely be employed, 
and as a result the turnover only reached £220,000, as against 
£206,000 in 1908. The accounts exhibit net profits of £30,000 in 
1909, as compared with £31.400 in the previous year ; and most of 
the former has been applied to depreciation, this contrasting with a 
dividend of 74 per cent. in each of the four preceding years. It 
has been decided to increase the share capital from £400,000 to 
4 600,000, and to raise £200,000 in debentures, and £100,000 of the 
former is to be issued at once, both emissions being intended to 
consolidate the financial position of the undertaking. 
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J. G. White & Co., Ltd. 


In their report for the year ended February 28th, 1910, the directors 
state that the results of the business have been satisfactory, with a 
net profit on the years trading of £64,802, the highest earned in 
any year since the formation of the company. Only profit earned 
and realised at the date of the balance-sheet has been taken. The 
company is carrying out important works in Brazil, Argentina and 
other points abroad. The company has more work actually in hand 
and uncompleted than at any time during the past three years, and 
general conditions have improved so that considerable additional 
work is expected. The prospects for the future are therefore looked 
upon by the directors as satisfactory. Investments are shown in 
the balance-sheet at what in the directors’ opinion is a conservative 
valuation. The return of interest and dividends on investments 
during the year was equal to 6˙2 per cent. on the amount of the 
valuation. The reserve fund having now reached £100,000, the 
directors consider that the “purchase of business" account should 
be written off, and they are therefore recommending its reduction 
this year by £32.975. leaving a balance of £15,000, which they hope 
to be able to write off next year. The directors are pleased to be 
able to recommend an increase of the total dividend rate on both 
classes of shares to 10 per cent. The balance to the credit of profit 
and loss, after bringing in £15,160 from the previous account, 
deducting the interim dividend paid on the preferred shares at 
January Ist, 1910, and making provision for percentages due to 
directors and staff, is £67,879. This sum the directors recommend 
should be dealt with in the following manner :—A dividend, free of 
tax, at the rate of 6 per cent. per annum on the cumulative preferred 
shares for the half-year to February 28th, 1910, £4,500 ; a dividend, 
free of tax, at the rate of 6 per cent. per annum on the ordinary 
shares for the year. 4 3.000; an additional 4 per cent., free of tax, 
on the preferred and ordinary share capital (making a total of 10 
per cent. on all shares for the year), £8,000 ; in reduction of " pur- 
chase of business " account, £32,975 ; carried forward, £19,404. 


The meeting was held on Thursday of last week at Cloak Lane 
Canon Street; E.C., Mr. J. G. White presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
the profits for the past year amounted to & 64. 802. as against £39,977 
for the previous year, which in turn were slightly larger than for 
any previous year. Investments stood at £122,515, an increase 
of about £13,000 over last year. Considerable blocks of new 
securities had been acquired during thecurrent year, both by purchase 
and in connection with contract works carried out. He believed 
that the financia] part of the company's business should, 
and would, become increasingly important. The purchase of 
business in the  balance-sheet still stood at the original 
firure—£47,975. On the debit side of the balance-sheet it 
would be noted that the reserve fund stood at £20,000 more 
than in the previous report. They would notice a consider- 
able item set down as percentage due to directors and staff. 
As he did not personally participate in the distribution 
of this item, he could speak quite freely about it. It was 
believed that the interests of the company were materially 
promoted by having a substantial portion of the remuneration 
of the heads of departments in the company’s business, and of 
those directors who were also members of the staff and who devoted 
their time exclusively to the company's affairs, contingent on the 
profits shown by the company. This was advisable from two points 
of view. In the first place, it obviated the necessity of the actual 
salary list being unduly high, so that, should the company have a 
period of reduced business. and be forced to economise, payments to 
the more highly paid members of the staff would be automatically 
reduced without requiring a reduction in either salaries or staff. In 
a company such as theirs. a good organisation was one of its greatest 
assets. In the second place, the remuneration being contingent on 
the profits of the company harmonised the interests of the staff and 
of the company, gave additional incentive to hard and earnest work, 
and, it was believed, contributed to greater general efficiency. As 
previously stated, the profit for the year was the largest by more 
than 50 per cent. in any year in the company's history. It was now 
10 years since the company was formed, and its growth had, on the 
whole, been continuous and regular, largely, they believed. due to 
the conservative policy which had been adopted in accumulating 
reserves. During the 10 years of the company's existence. its 
preference capital had twice been increased, by £50,000 each time. 
For ite first year the company paid a dividend upon its preferred 
shares only amounting to 6 per cent. Since then equal dividends 
had been paid on both classes of shares. These had been for two 
years 6 per cent., two years 7 per cent, three years 8 per cent., and 
one former dividend at the rate of 10 per cent. In the meantime a 
reserve fund of £100,000 had been accumulated, and there would 
remain, in profit and loss account, after payment of the dividends 
recommended, and distributions to directors and staff, a balance of 
£52,379. In other words, there were accumulated profits re- 
invested in the business amounting to more than the entire 
preference capital of the company. The directors believed that this 
conservative policy had been in the interests of all the companys 
shareholders, and that it should, within reason, be continued. 
At the same time, they felt justified in recommending a dividend 
at the rate of 10 per cent. on both classes of shares, which it was 
hoped would not by any means mark the maximum warranted 
distribution to shareholders. The reasonableness of this hope might be 
judged from the fact that had all of the company's profits of the 
pest four years been distributed to shareholders, leaving the reserve 
at about 457,000, the preference shareholders would have received 


for those four years, a total of 48 per cent, instead of 33 per cent., ` 


and the holders of ordinary shares would have received 180 per oent, 


instead of 33 per cent. Putin another way: the preference share- 
holders had during those four years approved subordinating their 
immediate interests for the ultimate good of allto the extent of 
15 per cent. and the ordinary shareholders to the extent of 147 per 
cent. The item of purchase of business, or goodwill, had :t5od at 
the same figure since the organisation of the company. The 
directors believed that the true present value of the goodwill of the 
company was now very much larger than the figures shown in the 
balance-sheet. Yet as this was the only item on the credit side of 
the balance-sheet which was intangible, it was believed that it would 
be advantageous to the company to wipe out this item as rapidly 
as might be done, before any further additions were made to 
reserve, or dividends were further increased. It was accordingly 
recommended in the report that out of the profit and loss balance 
for the year ending February 28th, 1910, £32,975 be written off 
the item purchase of business, leaving it at £15,000, which was 
considerably below the remainder of profit and loss account to 
be carried forward, namely, £19,404. It was hoped that this 
balance of goodwill account would be readily written off out of the 
profits of the current year. The directors looked forward with 
confidence to the future. The company now had more business in 
hand than at any time for several years past, and all of its business 


was on a satisfactory basis and showing profits. This year the 


company had, after paying the dividends, strengthened its 
position to the extent of nearly £40,000 in net available assets, and 
as these were now more than twice the company’s total paid in cash 
capital, it seemed safe to prophesy, or at least to hope for, continued, 
although not naturally uniform, progress in net earnings, and that 
they might continue to submit to them satisfactory annual reports. 

LORD ARTHUR BUTLER seconded the motion. l 

The CHAIRMAN, in reply to a shareholder, said that the board 
would consider the question of splitting the £10 preference shares 
into 10 shares of £1 each. Personally, he saw no objection to it 
being done, provided the voting powers were not altered. 

The report was then adopted. 

The retiring directors and auditors having been re-elected, MR. 
H. O'HaGAN, in proposing a vote of thanks to the chairman, 
directors and staff, said that those who knew the great difficulty 
there was in making profits in the electrical business iu this 
country must recognise that they had at the head of that concern 
men of exceptional intelligence who were keenly interested in the 
business. As an old contractor, he knew the different conditions 
which prevailed in the business now as compared with some years 
ago. The balance-sheet really showed a profit of 30 per cent. upon 
the capital invested. 

Mr. A. EDWARDS seconded the motion, which was carrfed. 


° 


Kalgoorlie Electric Tramways, Ltd, 


THE directors report that the gross receipts for the year ended 
December, 1909, amounted to £45,266. as compared with 447.368. 
whilst the net profits were £16,573. against £15.400 for 1908. 
Notwithstanding a decrease of €2,102 in the gross receipts, the net 
profits have increased by £1.173. This result has been achieved 
by economies effected by which expenses have been reduced to a 
minimum. The engineer reports that the cars travelled 631,242 
miles against 647,297, and carried 2,936,411 passengers as against 
8,028,119 in 1908. The earnings per car-mile in 1909 were 17'16d, 
as compared with 17'03d. in 1908, while expenses per car-mile 
amounted to 10˙29d. per car-mile in 1909, against 11°25d. in 1908, 
The expenses per cent. of earnings in 1909 were 59°99 as against 
6417 per cent. in the previous year. Consistent with economic 
expenditure the whole of the company's rolling stock, plant, tracks 
and overhead lines has been efliciently maintained. A further 
amount of £5,406 of “ A” debenture stock has been purchased for 
redemption, making the total stock redeemed to December 31st last 
£19,422. The directors record their appreciation of the work done 
by the whole of the staff in Western Australia. Advantage was 
taken of a visit to Australia by Mr. Charles Wren, the only member 
of the board who had not previously visited Kalgoorlie, to discuss 
with the managers there the possibility of increasing traffics or 
reducing expenses, but neither of these has been found practicable. 
The conclusions come to were that the expenses are kept to the 
lowest possible point, whilst no increase in traffics can be expected 
until Kalgoorlie enjoys greater prosperity. 


Mr, Allen H. P. Stoneham (chairman) presided on Tuesday at the 
offices of the Chambers of Commerce, Oxford Court, over the sixth 
ordinary general meeting. 

In moving the adoption of the report, the CHAIRMAN said the 
accounts spoke fully for themselves, and there was no burning 
question for discussion. The accounts compared with last year 
showed a decrease of £2,100 in the gross receipts, whilst the net 
profits increased by £1,170. This result was achieved by economics 
by which the expenses were reduced to a minimum. The 
decrease in receipts was due chiefly to the turning down 
of the Great Boulder Perseverance Mine, the depression in the 
mining industry, at Kalgoorlie, and also to the fact that the 
people of Kalgoorlie were becoming more economical and saving, 
and instead of spending their money at race meetings, from which 
the company derived a large profit, they were taking up land and 
building houses. The chairman proceeded to read a long letter 
from Mr. W. H. Stanley, the engineer at Kalgoorlie, which stated 
that the falling off in the receipta was due to the causes referred 
to, and, continuing, said that while the falling off in their receipts 
was regrettable, still, from another point of view, it was not un» 
satisfactory, because the building of houses showed that the miners 
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had determined to settle there. A few. years ago they were told 
that the gold would disappear, and that the miners would pack up 
their belongings and leave West Australia for good, but the facts 
proved quite the contrary, for people were now saving their money 
and building houses, which all went to show they would help to 
make g permanent resident population. Their manager also told 
them that within the next few months there was a likelihood of 
‘an amalgamation of some of the smaller mines, which would 
mean the restarting of those properties and the em- 
ployment of additional labour. Then the north end of 
the field was being very thoroughly prospected, and some of 
the investigations were giving very satisfactory results. If a good 
mine or two were found in this portion of the field it would very 
considerably improve things in Kalgoorlie, as at present the mining 
had only been carried on in shallow reefs. Whether any deep pros- 
pecting would be done in that part of the field he could not say, but 
it did seem important when there were so many men out of work 
that this should be done, and it was a pity the Government did not 
help the mining industry to some extent by putting down two or 
three deep shafts, and so improve the industry for the benefit of the 
whole country. It was no good for individuals to try and develop 
deep mining, but if it was proved that gold existed, there would be 
no difficulty in getting capital to find the machinery for dealing 
with it. He hoped the Government would sce fit to spend a few 
thousands of the money they had received in royalties and rents 
from the mines in the south, to try and prove those which, no 
doubt, existed in the north end of the field. 

Mr. C. WREN (managing director), in seconding the motion, said 
that on his recent visit to Kalgoorlie he went fully into matters 
with Mr. Stanley, the manager there, but the chairman had gone 
into the details. One thing which was surprising was the amount 
of activity between Boulder and Kalgoorlie. There were crowds of 
people, and one wondered at there being any decrease in the traffic 
receipts. The explanation, however, had been given in the letter of 
Mr. Stanley. With regard to the management in Kalgoorlie, Mr. 
Stanley was a man whom, he believed, lived entirely for the 
tramway, and he did everything possible to increase the receipts. 
As to the expenses, he thought they had been brought down to 
the lowest possible point. The track and cars were in good order, 
and it was necessary that they should be kept so. He did 
not think anything happened day or night in Kalgoorlie or Boulder 
. which Mr. Stanley was not in touch with, and he had organised 
foot races and whippet races for the one reason of getting another 
load of passengers. He thought Kalgoorlie was all right, for none 
knew how long it would be before a mine was found and things go 
along as in the past. In the meantime, all they could do was to 
look after the traffic and keep an eye on the expenses, and hope for 
better times. Statements were made that even if the present mines 
were worked out the methods of machinery now adopted in dealing 
with quartz would make it pay to go over all the tailings again. 
The people of Kalgoorlie, at any rate, did not seem to have any 
doubt about the place lasting, and they were all speaking about the 
discovery of new mines. | 

Mr. STILL asked what was the prospect of the Trans-Continental 
Railway being constructed, and how it would affect the company! 

The CHAIRMAN said he believed from what he.read that the 
Labour Government was equally as determined as the Fusion“ 
Government to build the railway, and there could be no doubt that 
its construction would benefit Kalgoorlie. He was present at a 
banquet recently when Lord Kitchener spoke strongly as to the 
necessity of the railway for defence, and he believed it would be 
built. 

The report was then:adopted. 


Victoria. Falls and Transvaal Power Co. 


THE report of the directors for 1909 (as appearing in the Financial 
News) states that during the year an issue of £900,000 preference 
shares was made under a prospectus dated April 7th, 1909, and at 
the date of the accounts the share capital was £2,708,000, divided 
into £1,000,000 of ordinary shares of £1 each and £1,708,000 of 
6 per cent cumulative preference shares. During the year 1910 a 
further issue of £130,000 preference shares has been made, and the 
debenture capital has been increased by a further issue, at 94 per 
cent. of £900,000 5 per cent. first mortgage debentures, which 
issue was made to the Dresdner Bank and the Deutsche Bank. The 
total share and debenture capital of the company at the date of the 
report stands at £4,538,000, made up as to £ 1,000,000 in ordinary 
shares, 4 1, 838,000 in 6 per cent. cumulative preference shares, 
and £1,700,000 in 5 per cent. first mortgage debentures. The 
new issues of ‘preference shares and debentures were made 
in connection with the provision. of capital for the Rand 
Mines Power Supply Co. Ltd. referred to in the last report, 
and for the purchase and erection of additional plant for the 
supply of power to the groups of mines controlled by 
Messrs. S. Neumann & Co, the Consolidated Mines Selection Co., 
Ltd.. and the General Mining and Finance Corporation, Ltd., with 
whom further contracts have been entered into. The year 1909 has 
arain been mainly occupied by the work of construction, therefore 
no depreciation has been charged. In these circumstances a profit 
and loss account has not been included, but the revenue and 
expenditure account shows a surplus for the year 1909 of £50,534, 
which, with the surplus brought forward from 1907 and 1908 of 
£84,863. making a total of £135,397, is carried forward to the 
year 1910. In consequence of the unexpectedly large and 
increasing; demand of consumers, necessitating further expenditure 
for capital requirements, which ultimately will be met by increasing 
the debenture debt, the directors have deemed it wise to carry 
forward the £135,397, and therefore no distribution of dividend 


upon the preference shares will be made for the year 1909 before 
May next, when the new station at Rosherville will be in full 
operation. | i 

The demands of the mining industry for electric power in the 
beginning of the year undor review being in excess of the output 
from the new stations at Brakpan and Simmer Pan, it was con- 
sidered advisable to continue the supply of certain consumers from 
the Driehoek station, taken over on the formation of this company. 
Owing to the design of this plant, the cost of production was con- 
siderably higher than those at the new stations. The station at 
Simmer Pan has, however, been increased by the installation of two 
additional 3,600-KW. turbine sets, bringing the capacity of that 
station up to 27,400 H.P., which, together with the 9,700 H.P. at 
Brakpan new station, will enable the supply from the Driehoek 
station to be discontinued. The results obtained from the output 
of the Brakpan and Simmer Pan new stations have justified the 
estimates of the consulting engineers as regards coal consumption 
and cost of production. It is safe to assume that on the larger 
station at Rosherville a similar, if not better, result will be attained. 
The Rosherville station, as at present designed, will contain five 
9,600-Kw. turbine sets and four 4,000-H.P. steam-turbine driven air- 
compressors. It is expected that a partial supply will be able to be 
given from this plant about the end of the present year, and it will 
be working on full load about the middle of the year 1911. In 
addition to the above, the contracts already entered into by the 
company necessitate the erection of a further generating station, 
and the directors are proceeding at once with the prepara- 
tory work for the erection of a further power station at 
Vereeniying, in the terms of an agreement with Messrs. Lewis and 
Marks and the Vereeniging Estates, Ltd. Application has been made 
to the Transvaal Government, under the terms of the Power 
Act, 1910, to erect there a 23,600-H.P. station. It is antici- 
pated that a licence will be granted in due course, The exten- 
sion of the transmission line between Simmer Pan station 
and the Roodepoort United Gold Mining Co., Ltd., has been com- 
pleted and is in operation, and the material for the extension of 
the line from this point up to the West Rand Consolidated Mines, 
Ltd., has been shipped. This new transmission line is expected to 
be in operation in October next, and will be extended to supply the 
Randfondtein Deep. Ltd. When completed the company's main 
distribution lines will extend from West Rand Consolidated Mines, 
Ltd., on the west to the Cloverfield Mines, Ltd.. on the east, a dis- 
tance of about 45 miles. Additional contracts have been entered 
into for the supply of the power requirements of certain of the 
mines controlled by the General Mining and Finance Corporation, 
Ltd., Messrs. S. Neumann & Co., and the Consolidated Mines Selec- 
tion Co, Ltd. Owing to the large expansion of mining activity 
within the Brakpan area (the extreme eastern portion of the 
Witwatersrand) the company is now proceeding with the erection 
of a large extension to the overhead network for the supply of the 
following mines in that neighbourhood, with which recent con- 
tracts have been concluded :—Brakpan Mines, Cloverfield Mines, 
Geduld Proprietary Mines Modderfontein B Gold Mines, Modder- 
fontein Deep. Modder Leases. New Modderfontein Gold Mining Co., 
Rand Collieries, Springs Mines, and Van Ryn Deep. The total 
installed capacity of the new plant, when erected, will amount to 
155,100 H. P., and, in addition, 16,000 H. P. steam turbine-driven air- 
compressors. This plant will enable the company to supply at the 
rate of 500,000,000 units of electric power per annum, with proper 
provision for reserve plant. The directors are pleased to be able to 
report that the modified agreement with Messrs. Lewis and 
Marks and the Vereeniging Estates, Ltd., has been finally settled, 
and the document has been signed. Under its provisions the com- 
pany will purchase a proportion of its coal requirements from the 
Vereeniging Estates, Ltd. The price fixed. although satisfactory to 
the Vereeniging Estates, Ltd., compares favourably with supplies 
obtained from other producers. 


. Chili Telephone Co., Ltd. 


THE directors report for the year ended March 31st, 1910, states 
that the aggregate number of subscribers at ull centres nt the end 
of the year was 8.818, as compared with 8,011 at the beginning, or 
a gain of 807 for the year. The gross revenue in Chili from all 
sources was $1.851,689, an increase of $130.973. The expenditure 
in Chili was $926,387, an increase of $102.305. The net income in 
Chili from all sources was $925.301, an increase of 828,668. The 
average rate of exchange for the year was 10'49d. as compared 
with 10'09d. in the previous year, giving an increase for the year of 
0'40d. Converted into sterling at these rates, the net income was 
440.411, n increase of £2,713. The liquid assets and liabilities in 
Chili on March 31st, 1910, were valued at lid., the current rate of 
exchange on that day, as compared with 1145 in 1909. The balance 
to the credit of the revenue account. including £2.820 brought from 
the previous year, is £41,091. of which £20,504 has been carried to 
reserve. An interim dividend of 3s. per share. free of income-tax, 
was paid on January 15th. and the directors now recommend a final 
dividend of 58. per share, free of income-tax. leaving £2,987 to be 
carried forward. The total mileage on March 31st, 1910, was 
15,316 miles, 812 yd., an inerease of 1,195 miles, 228 yd. 


0. €. Hawkes, Ltd.—The directors have declared. the 
usual dividend at 5 per cent. per annum on the preference shares 
for the six months to June 30th. 

Russia.—La Société. d'Electricité de Kiew is declaring a 
dividend of 7 per cent. for the last financial year, us compared with 


l only 64 per cent, in the preceding 12 months, 


- 4 j $ 5 


Vol 67. No. 1,702, JULY 8, 1910.] l ELECTRICAL REVIEW. | 69 


Perth Eleetrie Tramways, Ltd. 


THE eleventh ordinary general meeting of the above company was 
held at the offices of the London Chamber of Commerce, Oxford 
Court, on Tuesday, Mr. Allen H. P. Stoneham in the chair. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, page 27), said that for reasons which would be 
apparent later on, he felt it necessary to give a little historical 
réxumé of the company. This was the tenth meeting of the share- 
holders, which meant that the company had been in existence as 
a going concern for more than 11 years. The company was regis- 
tered in December, 1897, and for months the owners of the conces- 
sion tried in vain to raise money for constructión. None of the 
present directors were then connected with the company or had 
anything to do with its inception. It was only after two syndicates 
had been formed to acquire the concession and had failed to find 
the money for construction either in Perth or in London, that a new 
company was formed to take over the concern and buy out the two 
original syndicates and to find the capital for construction. It was 
only after this that any of the present directors came in, and the 
only two original members of the board. were Mr. Wethered and 
Mr. Wren. He joined the board on the death of the late chairman. 
He found it necessary to state these things because some of their 
friends in Perth seemed to think that the present board formed the 
company, whereas the fact was that it was taken over as a sta; ant 
concern, because no one else in London or Perth would have any- 
thing to do with it. At the time the risks were great and the pro- 
spects of profit remote, but now that Perth had emerged from 
the chrysalis stage and was becoming a full-fledged city. 
the people there, who in 1898 and 1899 would not subscribe 
for a single share, were casting their eye on the property, 
and seemed to think it should be sold to them at less than 
cost price just as the company was on the eve of getting the reward 
to which they were entitled for the risks they ran and the enter- 

-prise they had shown. He would like to remind them that the 
original concession was for 17 miles of track, and if they had kept 
strictly to the letter of the agreement they would only have had 
that mileage now ; but to meet the convenience of the people they 
were now operating nearly 30 miles of track, and for this purpose 
they had twice increased their capital by issues of £50,000 each 
time, and had reinvested £26,000 of their profits in these exten- 
sions. Altogether they had spent £126,000 more than they were 
bound to in order to carry out the provisions of the concession. 
They were still being asked to build more extensions, and they 
deputed Mr. Wren to go out and meet the Town Council, and ex- 
plain that they were willing enough to do anything in reason to 
meet the convenience of the citizens, provided that they were given 
reasonable facilities for obtaining fair interest on, and security for, 
the money. Mr. Wren found the Town Council unwilling or 

unable to make any such arrangement, and, of course, in that case 
they could not do anything to-provide the extensions. They were 
not a phflanthropic institution, but a commercial concern. They 
had taken their risk, and had made a success They had every 
reason to believe that they were on the eve of very great success, 
and that during the next few years their profit would certainly in- 
crease by 50 per cent. at least, and probably more. They told the 
people of Perth that if they wanted more extensions and facilities 
they were willing to give them on reasonable terms, and they 
received in reply the answer that the citizens preferred to buy them 
out. They replied that if the offer was satisfactory they would 
submit it to the shareholders, but they would not submit any offer 
they did not consider satisfactory. They had received an offer 
which they did not consider satisfactory, and they had refused it. 
They had taken the opinion of some of their leading shareholders, 
&nd they knew that the offer they had received would not be 
accepted. Another point was that if the Town Council wished to 
buy they would have to take a vote of the people. and would have 
to get an Act of Parliament ; and during the whole time they would 
require an option of purchase without paying for it. In the City 
of London they knew that if they wanted an option they had to 
pay very dearly for it, and they were not giving any options unless 
they were paid for it. Their view was that if the concern was 
bought it should be purchased by the State and not by the Town 
Council. The State of New South Wales bought the Sydney tram- 
ways and made a great success. The Melbourne tramways were 
owned by a mysterious trust not unconnected with the Town 
Council, and the extension of Melbourne was throttled in con- 
sequence. He believed that something would happen in Perth if 
the Town Council got the tramways. He, personally, was a vreat 
believer in private enterprise. The-whole Empire had been built up 
by private enterprise, and he thought if ever they saw the end of 
private enterprise, they would also see the end of the Empire. As 
to the accounts of the company. they showed considerable improve- 
ment upon those of the last three years, and the result was the best 
since 1906, which was the year of the Exhibition in Perth. The 
past year's traffic was the result of the great increase in agriculture 
in the neighbourhood of Perth, which they believed would be per- 
manent. In the first six months of the present year the traftics were 
£3,300 in excess of those of the corresponding period of Jast year, 
and the profits, so far as they could judge. were 4 2.200 in excess, so 
that there was every reason to believe that at the end of the year 
there would be a profit of not less than £38,000 before deducting 
income-tax, kc. The chairman proceeded to deal at considerable 
length with the agricultural development of Western Australia. and 
said that what the country needed were suitable emigranta, "They 
had surplus men and women in this country, and it seemed a pity 
that they could not be put down on the land in Australia. 

MR. WREN seconded the motion, and referring to his visit to 
Perth, said there was undoubtedly a feeling amongst Australian 
people to municipalise things, and they did not seem to 
show much consideration for those who had borne the heat and 


burden of the day. Now the tramways were on a sound basis, and 
were showing signs of good profits, they wanted them, and had not 
a very high idea of the price which they should pay. The tram- 
ways at Fremantle belonged; to the municipality, and no doubt the 
fares charged there were lower than at Perth, but that company 
could not afford to charge less until such time as the population had 
increased. As regarded the system itself, everything was in good 
order. There were one or two little things which might perhaps 
be altered from the point of view of economy, but it was not 
possible to do anything for some time to come, They had a good 
man in Mr. Somerset, the manager. The general talk was that in 
ten years Perth would double its population, and there could 
be no doubt that there was a great move on, not only in Western 
Australia, but in Australia altogether. 

MR. WILLIAMS expressed some disappointment at the dividend, 
and pointed out that the total returns to the ordinary shareholders 
over 11 years had only been 173 per cent. At the same time they 
had spent £26,000 of the profits on extensions. He took it that 
the municipality had the right to take over the tramways in 
16 years. 

The CHAIRMAN said that in 16 years the Town Council had the 
right to buy the company out at a valuation, and after a period of 
geven years from then they had the option again of buying, and at 
the end of 30 years they took the system over. Their right as to 
16 years, however, only referred to the original concession, and 
these lines could not be run without the suburban lines, 

MR. WILLIAMS suggested that the £26,000 which had been 
invested in the concern, should be issued to the shareholders. 
They could issue £50,000 shares 108. paid, with a liability of 10s. 

MR. AMPHILL also refered to the small dividends they had 
received, and the necessity of this being borne in mind if the 
concern was sold. ij 

The CHAIRMAN said the fact that they had acted loyally to the 
citizens of Perth, had made it impossible to distribute more money. 
He had the previous day received a letter from Mr. Somerset saying 
it was imperative that they should have more plant. They would 
have ordered it before but for the negotiations about purchase. 
The board had now taken the responsibility of ordering an extra 
500-KW. set, and the plant would be at Perth in 20 or 21 weeks. 
This meant an expenditure of £8.000 or £10.000, and where was 
that to come from? The suggestion of Mr. Williams might meet 
the difficulty. 

The report was then agreed to. 

Mr. LEFROY, at the request of the Chairman, subsequently 
addressed the meeting with regard to the position of Western 
Australia, and said he thought it would take 28 years for the 
population of Perth to double. If they got a gross revenue of 
£100,000 from the tramways within the next five years, they would 
do very well, and he did not think there would be any further set- 
back in the history of the tramways. 


Electric and General Investment Co., Ltd, 


THE report of the directors which was submitted at the meeting 
held yesterday (Thursday), stated that the gross profit on the trans- 
actions of the year ended May 3lst. 1910, was 4 13.087. After 
deducting all general charges and the interim dividend already paid 
on the preference shares, and providing for the proportion of the 
final dividend accrued on the preference shares to May 31st, 1910, 
there remained a balance of £5,496. As a further reserve to meet 
the depreciation in the company's investment and loan securities, 
the directors had carried £4.296 of this amount to the contingencies 
fund, thereby raising the amount to the credit thereof to £75.48 
as at May 31st, 1910, leaving a balance of £1,200. The directors 
recommend that this amount of €1,200 be distributed by the pay- 
ment of a dividend at the rate of 6 per cent. on the capital paid up 
on the ordinary shares for the year ended May 31st, 1910. The 
trustee for the ordinary shares reserve fund proposed to distribute 
6d. per share out of the dividends received on the trust investments. 
The trustee for the founders' shares reserve fund proposed to dis- 
tribute £7 per share out of the dividends received on the trust 
investments. It was proposed that the warrants for the dividend 
on the ordinary shares and the distributions by the trustee as stated 
above, and subject to the deduction of income-tax, be posted on 
July 7th. 


National Telephone Co., Ltd.—The directors have 
resolved, subject to final audit, to recommend the following divi- 
dends for the half-year ending June 30th, 1910, after pay ment of 
the dividends on the preference shares :— At the rate of 6 per cent. 
per annum on the preferred stock, at the rate of 6 per cent. per 
annum on the deferred stock, less income-tax in all cases, carrying 
£175,000 to reserve and about £15,000 forward. The transfer 
books of the company will be closed from 15th to 28th inst., both 
days inclusive, and the dividend warrants will be posted on the 
latter date. 


American Gold Bonds.—The Commonwealth Edison 
Co., as successor. by consolidation. of the Chicago Edison Co.. gives 
notice that it will redeem on April Ist, 1911, all the outstanding 5 per 
cent. first mortgage gold bonds of the latter company, dated 
July Ist, 1896. The Commonwealth Co. offers holders its first 
mortgage 5 per cent. gold bonds of 19423, bond for bond, the 
privilege remaining open until August l5th, 1910. 


Rio de Janeiro Tramway, Light and Power (o., Ltd. 
—The board has declared a dividend of 1] per cent. on the issued 
capital stock, payable on August Ist, 1910, 
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MARKET QUOTATIONS. 


Wednesday, July 6th. 


U 
CHEMICALS, ac. Eb. | n 
a Acid, Hydrochloric ee ee owt. 5j- eec 
a 90 Ni io eo 0 0 ee ee "e 22J- ee 
a n Oxalio .. oe oe ee 70 297 e? 
a n Sulphurio oe ee oe n 6/6 ee 
a Ammo Sal ee ee es » 49J- ee 
- Ammonia, Muriate (crystal) .. perton — s 
2 Bleachi ng powder .. os oes cee ss £5 10 za 
a Bisulphi of Carbon x 245 s 
a Bo ee oe ee » ee 
a Ferro-Siticon (50 ) se ee 99 £9 10 10/- dec. 
2 Bend. Nie ulphate .. T "T v £18 =r 
Nitrate oe oe ee 10 E £1 dec 
: ” White Sugar ee ee ,» £238 10 ee 
2 Moth 3 ee ee [EJ ge £89 ee 
a Methyla a r gal. es 
a Potassium, Sede in casks nai Ib. i aid a» 
a Potash, Caustic (75/80 ol) .. per ton - 
: 2 Chlorate ee ee per Ib. e. oe 
Perchlorate. "€ vs " 43d. ae 
a a Potassium, Oyanide vs as n d. es 
a Shellac ee .. per cwb, 707 vs 
a Sulphate of Magnesia P .. per ton 24 10 ee 
a Sulphur, Sublimed Flowers ae i 26 10 bs 
. " [edi ered ix oe i £5 10 sie 
ee 90 l sb ee 
a a Soli, Cansa. v wh 70 %) s £11 s 
: [1] Chlora ee - ee per Ib. `> - : * ' eo 
tale per ton 5 T 
s Bodium ichromate, casks per lb. 8d. - 
a " Cyanide (basis 100 6) ee n" 1d. oe 
METALS, 4c. 
b ee Wire, l in ton lots. per ton £80 T 
b in ton lots v» £113 "" 
5 Sheet, in ton lots . » £120 E 
5 T metal ingota : £88 to £145 re 
c Brass (rolled metal 2*to 12" basis) per lb. 73d. se 
c ,» Tube (brazed ) ee ee » f d. ee 
c 57 7 solid drawn) ee [7] p 6 å. . oe 
c 55 ? ee ee ee . ee 
c Copper Tubes (brazed) .. ais $ . EN 
€ „ 8 € drawif .. 
& » Bars (best selected) .. per ton £69 
a » Bheet ee ee ee » £69 oe 
g » 0 ee ae . 9 £69 ee 
e „  (Hleotrolytio) Bars ži " £57 15 oe 
e ? " eats ee 70 £74 es 
2 ox H.C. Wire per Ib 10d. 5 
e 50 " . r e 2 . ee 
Ebonite Rod ee ee oe zi » [n ee 
70 ee ee ee Š 6 ee 
n German Bilver Wire T «* : 16 ee 
h Gutta-percha, fine.. se ew » = ia 
h India-rabber, Para fine .. és " 10/2 1/- inc. 
| Iron Pig (Cleveland warrants) .. per ton 49/1 " 104d. inc. 
„ Wire, ms No. 8, P.O. qual. Pa £l ds 
g Lead, English Ingot as ss " £12 15 5 / deo. 
m Manganin Wire No. 28 ee per lb. 6/6 ^ 
g Mercury ee per bot. £8 15 oe 
de (in original oases) small . per lb. 6d. to 18. e 
3 [7] ides 4J- ee 
2 zess. onze, pln eas castings : 114.“ m 
» 1/8 ee 
„ rolled strip "e sheet * 1f8 n 
o P ouium ee rx) eo per Os. 130 * 6/6 inc. 
e Silicium Bronze wire. per lb. Bid. XE. 
r Steel Magne in bars ee 2 per ton £55 ee 
z Tin, aso glish) oe as ES £148 to £148 10 | 10/- inc. 
os. 1 to 16 ee per lb. 1/10 is 
P p White. Anti-triction Metals :— 
= ton £45 to £150 a 
k Zino, Sh't (Vieille Montagne hai“ 430 10 10/- inc. 
Quotations supplied by— 
G. Boor & Co. 4 Bolling & Lowe. 


k Morris Ashby, Ltd. 
1 Ricbard Johnson & Nephew, Ltd. 
m W. T. Glover & Co., Ltd. 
n P. Ormiston & Sons. 
" 5 latthey & Co., Ltd. 


a 
b The British Aluminium Co., Ltd. 
c Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smith & Co. 

f India-Rubber, Gutta-Percha and 


Telegraph Works Co., Ltd. London Phosphor Copper and 
g James & Shakspeare. j á Bronze Cos Ltd. Be 
h Edward Till & r W. F. Dennís & Co. 


Northampton Electric Light and Power Co., Ltd.— 
The board has issued a circular regarding the redemption of 4 per 
cent. mortgage debentures on January Ist. 1911, and the proposed 
issue on that date, or immediately thereafter, of 4 per cent. deben- 
ture stock, redeemable at 105; £50 of the new stock will be 
allotted for each debenture of £50. The debenture stock is at pre- 
sent limited to £50,000, but the company will be at liberty to issue 
5 stock within the limits, and on the terms of, the Trust 

eed. 


Eastern Extension, Australasia and China Tele- 
graph Co.—The directors have declared an interim dividend for 
the quarter ended March 31st last of 2a. 6d. per share. 


Mexican Light and Power Co.—The directors have 
declared & dividend of 1 per oent, on the ordinary shares for the 
quarter to June 30th, 


STOCKS AND SHARES. 


Tuesday Evening. 


THAT there should be a good deal of aimlessness about the Stock 
Exchange markets is natural, both to the season of the year, and to 
the effects of a severe slump in the American Railroad list. This 
collapse in prices followed upon a chain of causes mostly foreign to 
any circumstances prevailing elsewhere. but it brought about a good 
deal of mild anxiety, which was not wholly relieved by a swift 
revulsion in prices after the first force of the slump was spent. 

The electrical stock most influenced by the wild American market 
fluctuations has been Anglo-American Telegraph Deferred. When 
Americans were flat, the negotiations with the American Telephone 
and Telegraph Company went off. according to rumour, but on 
they came again so soon as Yankees restarted on the upward tack. 
On balance the price is higher. The Ordinary and Preferred stocks, 
after undergoing fairly sharp fluctuations, are very little changed, 
and Direct United States shares remain at 15. 

With the approach of the time when the National Telephone 
Company will be taken over by the Government, speculation begins 
to revive in the Preferred and Deferred stocks of the undertakiny. 
Prices have risen in both cases, and this in spite of the very exten- 
sive litigation which was officially prophesied at the dinner of the 
National Telephone staff. In some quarters this is taken as & hint 
that the company expects to be very well compensated for being 
absorbed, and the delightful uneertainty which envelops the matter 
is a piquant subject for speculation. 

In the meantime the company pursues a way of ever-increasing 
prosperity. and the latest report shows how the reserves and- 
similar funds are being fortified more and more strongly. New 


York Telephone 4} per cent. bonds command more attention than 


usual. and the price is about 98 middle. By the prospectus pub- 
lished not long ayo of a further issue of these bonds. the security 
appeared to be quite good. 

Mention of new issues serves as a reminder that underwriters 
have been having rather a bad time of it lately. The public 
appetite for investments is the reverse of keen for anything but 
really cheap stocks, and the result is that underwriters are nursing 
a «ood deal of stock which they have been obliged to take up under 
their contracts. Even some of the latest rubber companies failed 
to secure a full public subscription. 

The rubber market is erratic, with movements generally marrow. 
That there will be a good recovery in the autumn ix án opinion 
so generally expressed that one inclines to view it with caution ; 
the unexpected has been known to happen. Big buyers of rubber 
are declared to be holding off except for such supplies ms they 
require from day to day. and incidentally. the same policy is said to 
be followed at the present time in another commodity used largely 
in electrical work, and that is copper. We happen to know two 
cases where buyers of copper had been somewhat incommoded by 
receiving their supplies of copper no less than six weeks before the 
proper date of delivery. The purchasers could, of course. have 
refused to accept it had they chosen, but no payment had to be 
made, and the "dumping" was merely part of an organised 
attempt to diminish the official figures of stocks on hand. 

Central London Ordinary has taken a turn for the better, and 
registers a point advance. There is a moderate hope that the 


coming dividend announcement will show better figures than those 


of a year ago. although the expectations look for no increase in the 
dividend, whieh was at the rate of 3 per cent. City and South 
London rose 4; the dividend this time last year was at the rate of 
1i per cent. Assuming payment of the same dividends this month, 
the yields work out to 44 and 51 per cent. on the money 
respectively. Districts and Metropolitans have hardly moved. 

The Tramway group is very steady. Anglo-Argentine Preferences 
are er dividend, and so are British Electric Traction Preference, 
London United Tramways Debenture, Sao Paulo Ordinary, Rio Gold 
bonds, and a few others. British Columbia Deferred is slightly 
easier. In the Electricity Supply Section there is very little going 
on. A substantial rise in Babcock & Wilcox shares is the feature 
in the Manufacturing division. In addition to a strong investment 
demand, there has been a flurry on the part of some people who 
were apparently caught short of shares, and Babcocks have pro- 
vided the market with a mild sensation in their big rise. 


Kent Electric Power Co,—An extraordinary general 
meeting is called for July 12th for the purpose of considering. and, 
if thought advisable, passing a resolution authorising the provision 
of additional shares to the nominal amount of £4.055. being the 
balance of an issue of £20,000; such shares to form part of a 
Separate class of shares called " priority shares.” 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Present NAME be k Dividends for the last 
Issue. N Share: four years. 
TIME M CCC DU MM 
t | 1906. | 1907. | 1908, 1909. 
25.000 amazon Telegraph Co.'s shares, Nos. 1 to 95:000 10 Nil | Nil | Nil | Nil | 
116, 200 | do. 5 % Debs., Nos. 1 to 1,609 Red. 100 57% (Qoo X) L9 95 
$255,196 n American 5 * ‘Telegraph, cape Stock I 8100 8 % 8 % 8 18% 
558, 460 Anglo- American Telegraph . .. | Stock | 34%, | 84% £8 4s. 88% 
3,220,770 | D o. do. 6% Pref. || Stock | 6 €, 16% 6% | 6 % 
3,220,770 Do. d do. Deferred Stock 12% 1% ^ R- | 257- 
47,725 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 5 % 5 4,5 % 15 *; 
11,000 , Chili Telephone, Nos. 1 to 44,000 5 8 8 % (8B 8s 
2,449,176 Commercial Cable, Sting. 500 year 4% T Deb. Sk. Red. Stock | 4 4 % 4 K, 4 % | 
16,000 | Cuba Telegraph i -| 10 [5%'6%'6% 16% ' 
6,000 Do. 10 % Pref. : 10 4095 10 9, |10 % 10 % 
12,931 | Direct Spanish Telegraph, Ord. ; 5 4% 4 % 4 % 
890000 Do A d bens Cum. ‘Pret. 2 435 ae 11185 es 
, o do. Debs “| dX, ^t: 
60,7101! Direct United States Cable 20 4% 44% | 4375 | 4 % | 
36,000 Direct W. India Cable, 44% Reg. Deb., 1 tol, 209, R. 100 ARM 4% | 4095 | 449 
4,000,000 , Eastern h Telegraph, Ord. Stock . Stock 7 % 7 % | 7 95 | .. | 
2,000,000 34 o Pref. Stock.. 100 31% | 335 30%, 339% 
1,896,706 Do. Mort. Deb. Stock Red. Stock ~ 1 % 1 % 14 95 
300,000 Eastern Extension, A IE and China Tele. 10 q 95 TATS 9 
752.400 Bast, 408. atric, Tel, Pe- te Fir Stock 4 % 4% 1% 4 4 
(East. S. Afric. Tel., 4% Mt. Db. Tauritius | DF é ox di ar à 
200,000: | | Sub.) 1 to 8,000 25 | 4 % | 4% % 
g re ev. fh Tem uo 5| B [PE | 4 | 
31,12 re D N 7o A "o 
150,000 | Great Northern Telegraph, of Copenhagen. . 10 20 J |20 % 18 % - 
17,000 ! Indo- European Telegraph . 25 j3 % 13 % 13 % 13 5, 
841.50, 400 Markey Companies Common .. &100 33% E % 4 % 44% 
250,000,000 ‘do. 40% Cum. Pref. $100 $% 141% [4% |4 A 
394,190 Marconi s Wireless Telegraph 1 Nil | Nil | Nil T 
72,680 | Monte Video Telephone Co., Ltd. Ord... 166 6 7 6 % 
96,492 Do. do. do. 5 % Pref. 1 e 
2,225,000 National Telephone, Pref. Stock | 100 6 6 4, 6 6 , 
3,725,000 Do. do. Def. Stock 3 100 5%16%16%16% 
15,000 | Do. do. 6 Cum. lst Pref. 10 6 % 6 % 6 % 6 95 
15, 000 Do. do. 6 % Cum. 2nd Pref. | 10 595169 86 
250,000 | Do do. 5% os eum. 8rd P., 1 to 250,000 5 5 % 5 % 5% | 5 
2.000.000 Do do. Deb. Stock Red. .. | Stock | 34% | 33% 33% | 3J% 
1,943,593 | Do. do. Deb. Stock Red.. .. 10 4% 4% 4% 4 % 
179,318 Or iental Telep. and Elec. 1 to 171,504, fully paid. | 1 TAIRIS KIEJ | 
50,000 Do. do. « do. 6% Cum. Pref. . 1 6 % 6 % 16% 6 
195,955; Do. do. do. 4% Red. Deb. Stock.. 100 % 4% 1% / 4% 
pe | Parcur & European Tel., 4% Guar. Debs., 1 to 1,000 100 14. 4% 4% 5 oo 
uter’s | 8 b 95 [5 5 19 9. p^ 
145,955 | Telephone Co. ot ERypt, 4) % Deb. Red. 100 4195 | 4325 | 44% | 48% 
8,042 Submarine Cables Trust.. : , Cert a | 6 Lh E. 
120,000 | United River Plate Tclephone 5 RZ 8% 8 % 
40,000 5% Cum. Pref., Nos. 1 to 40,000 5 5 2. 15 5 5 
30,008 W. Coast of America, 1 to 90, 000 & 58. 001 to 53,008 21 | 24% | 24%, | Qn ie. 
150,000 | Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel. 100 1% dAd a 
207,980 | Western Telegraph, Ltd., Nos. 1 to 207,930 .. 10 7% 7 71% | a 
800 000 Do. do. 4 % Deb. Stock Red. 100 4% 4 4% 14 9$ 
88,321 | West India and Panama Telegraph . ia 10 | NI Nil | Nill .. 
84,563 Do. do. 6% Cum. Ist Pref. 10 8 % 6 ο 16 95 | .. 
$669 Po. do. 6% Cum. 2nd Pre. 10 | Nil |£26 1 H 
80,000! | Do. do. 5 % Debs., Nos. 1 to 1,800 |! 100 6% 16% 15% 5 0 | 
ELECTRICAL RAILWAY, MANUFACTURING AND 
E | 
i | 
' t Anglo-Argentine Trams, 5%, Cum. Ist Pref. 1 to 
500.000 Do. „ 5 | ZU ud. cee aoe 
4,465,674 | Do. 4 0% Deb. Stock ) Stock  .. Wee 4+4% 141% 
932.387 Auckland E. Trams, 5 % Ist Mort Deb. Stock 100 5 % 5 % 5% 5% 
230,000 BED OCK & Wilcox, 1 to 530,000 | 1 20 % 20 ο 20 ο 24 95 - 
100,000 do. 695 Cum. Pref., 1 to 100,000 1 6 » 6 6 6 
1,000,000 British Aluminium 5 9; Mort. Debs. Red. | 100 » DCN ae p 
500,000 | British Columbia E. Rail Def. Ord. Stock . | 10 6 % 8% 8 % 189 
400,000 Po. Pref. Ord. Stock  . 100 5 „% 5 % 6% 6% 
400,000 Do. 5 % Cum. Perp. Pref. Stock 100 % 5 % 5% 5% 
233,000 Do. 44 t) Ist Mort. Deb., 1 to 6,250 40 4495 4% 41% %% 
212,60 Do. 4 % Vancouver Power Debs., 1 to 2,200 10 43% 4%, 4% 47% 
133,301 British Electric Traction : = 10 + Nil | Nil Nil 
161,437 Do. do. 6 96 Cum. Pref... 10 6 06513 95 | 14% ; 
1,473,653 | Do. do. 5 & Perp. Deb. Stock Stock | 5 % 5 5 % . 
598,996 | Do. 44% Ind Deb. Stock Red. 100 | 4495 43% 43 Eos l| 
100,000 | British TES and Helshy Cables ; a 5 10 & 10 % 10 % 10 % 
100, 000 Do. do. 6 %, Cum. Pref. | 5 0.9, 16-06. 1-6 55.1 6-3 
500,000 Do. do. 44% Ist Mort. Deb. Red... . 100 AMS, | 4375 | dao 4% 
77904,9401 British homson-Houston 4; % Ist Mort. Debs. a . 100 43% | 44% 43% 47% | 
British Westinghouse 6% Pref., 1 to 200,000 and m : : 
l, 316, 353 : Do. do 4 % Mort. Deh. Stock 100 4% „% we 
50,000 ‘Browett, Lindley & Co., Ord. .. ; 1 Nil Nili Nil: a.) 
50,000 Do. 6 % Cum. Pref. . f 55 1 Nil Nil Nil ; 
140,976 | Brush Electrical Engineering, Ord., 1 to 105,731 .. 2 [Nil Nil Nil - 
200,000 Do. do. Non-cum. 6 %, Pref. is 2 Nil | Nil Nil T | 
125,0001 Do. do. 1) % Perp. Deb. Stock Stock 4% 4% 43% 4200 
15, 000! Do. do. 4$ % Perp. 2nd Deb. Stock.. Stock | 44% t diog | des 4i 
137,610 | Calcutta Trams, 1 to 187, 610 se | 5 8 5 6 "o 410% 
45.304 Do. 5» Cum. Pref., Nos. 1 to 29, 330.. 5 5 % 5 %% 5 0 5 > 
850,000 Do. 44 52 1st Deb. Stock .. 100 44%, A7, 4% AAS | 
25,000 | Callender's Cable Construction Shares Rl 5 15 % 15 % 15 % 10% 
40,000 Do. do. 5 % Cum. Pref. . vd 2 5 5 7 6% 5 % 5 % 
300,000 Do. do. 43 * 94 1st. Mort. Deb. Stock Red. | Stock 4% ; 44% | dis, 43% | 
491,222 | Cape F. Trams., 110 401,222 i 1 Nil Ni Ni | 
450,000 | Castner-Kellner Alkali, i to 450,000 ` 1 38 ch 12 % 12395 12¼% 
210,153 | Do. do. 44 95 Ist Mort. Deb. Stock 100 | 4% 440, 4% 4%, 
1,990,690 Central London Railway, Ord. Stock Stock 4% 3% 34% 3 0 
554,655 Do. do. 4% Pref. Stock . Stock 4% 4% 45% Oa 
554,655 Do. do. Def. do. Stock 4% 12 € 22% 20, 
1,480,000 | City and South London Railway | Stock | 24% | 2197 170% 1$95 | 
85,000 | CERDDOR & Co. m e 9155 000 A 8 5 96 % Nil .. 
í % lst Mort. Reg. Dehs., P " > 
TA 900 of £100, and 901 11,000 of £50 Red ' LL IO E 
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* Unless otherwise stated, all shares are fully paid. 
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TELEGRAPH AND TELEPHONE e 


Closing : 
Quotations Quotations Mov ida 
June 28th. | July 5th. 1910 : 

| 
Highest Lowest. 

31— 3} 3Sà— M 72.6 676 
1003 1023 104—102) q 
138 —140 136 —138xd | .. | 

93 — 95 91 — 98 xd | ^" 
64 — 66 (64 — 66 64 | 63 
106 —108 — ' 107 —109 108 1031 
248— 213 | 244—254 261 233 
100 —102  : 100 —102 uf M 
714— Ris ab: C RÀ 
— RB Hh —87xd 86 . Böl 
81— 9 9 82 
163— 17} 161— 17} i I 

3a— BY 34— 35 de ae. dd 

7i— 81 i 72— RY ee ee 
100 —102 99 —10Ixd | .. F 

14ł— 15} 14j-— 154 ia is 
100 —102 98 —100 „ 
133 —136 133 —136 1354 | 1333 
85 — 87 85 — NT | tà | 85g 
101 — 103 101 —103 2s e 
121-131 12; 13à 124 RH 
101 —103 101 —103 | d e 
994—1014 992 —1013 2 » 
101— 11 , 10 — Togxd' 16. 104 
13 — 134 124— l3ixd| la | 13 
304-— 31) 304— 3111 | le 
53 — 55 53 — 55 | i " 
88—92 90 — 93 * 2 
77 — 81 77 — 50 es 
4— 43 14.— H | 15/4 | dije 
i ic id A 

34— 42 goce. d . i 
106 —107 107 —108) 1074 107 
124 —126 127 —129 180 | 125 

10 — 10} 104— 105 103 105, 
10 — 10 104— 104 Mn PN 
oà— 5R 51— ñd 532 513 
97 — 9 | 96—98xd| .. E 
10041—1024 ^ 98-—100xd | .. | .. 
Im— Hi lá— HB | 289 | .. 
Eo: Tee anco oe " 
&Y 90 & — NM BA. 
97 — 99 96 — 9Rxd dd 

d 8 74— 8 » is 

1004—1024 98 —100 xd) .. m 
198— 131 198 —181. p uiv us 
718— Tia Tia 714 "UR Trn 
56 — Os 5 an »f xd ES PES 

h— 18 4— d 292 

98 —100 96 — 98xd du dp I: 

132— 14t 13).— Mdxd; 14 138 

101 —103 99 —10l xd e 
à— j &— 3 13/9 

84— 8À— 9 Bg | 

8— 9 | 8—9 "E n 
101 —103 | 99 — 101 xd 

H i 

INDUSTRIAL COMPANIES. 

HR 4h dre 44K | 93/9 90/- 

id— 48 — 4j— 4d 90% 85/- 

90 — 914 RRÍ— 90xd ROR 89 

105 —107 108 —105xd 2v d 

Bà— 5i Brn— 513 58 513 | 

ljy— 174 ht E 3: ia 
^ | 7j — 80 l 

142 —147 141 —146 3 ou ud 
193 —127 | 128 —127 12 
110 —11 110 —118 111 1113 

102 —104 102 —104 1031 dd 

102 —105 102 a LN 

= 0 E 1473 126 
28— 3h E Sxd | 563 50- 
89 — 93 8) — 93 5 g 
68 — 73 64 — È 61 
64 — 7 641— 7 Gig ; 

57— 64 52— 6i y i 
103 —106 101 —104xd E D 
101 —104 101 —104 an es 

1a— fa fa— Y^ 9/- 8/9 

60 — 62 58 — GO 501 57 
: 1 P id 

14/6 to 15/6 14/6 to to ine 2 

0— & 0— à zs #2 

0— à ' 0— i 5 »* 

89 — 44 39 — 44 » G 
25 — 29 | 23 — xd s eu 
4À— 4d ià— 15 pice. el faa 

11— 5 4g— Ax . 

94 —101 96 — d „ 

93— 10} 9i— 10} ni. do ee 

5 — fà g= Bixd| .. | e 
1024—1044 1004—1024xd|  .. [on 

—- A i 2s 2 

og— 21 2 — 27 54/9 | 52- 

106 —109 106 —109 P M 
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SHARE LIST OF ELECTRICAL COMPANIES. —( Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, — Continued.) 


; | | 
oe Closi Closing Business done ne + Present 
Present N isum | Dividends for the Quotations | Quotations : woek ended = Yield 
Issue. . ^ Share. | last four years. June th. July 5th. | July 5th, 1910. DRE = | per cent. 
i = (ea — 
e eh SS ee oe EE ovS C ri d ^! EXE LE CRM EH acce > TU £ s. d. 
Ld. Vinea ec. * , 1906. 1907. ' 1909. rie sti Low est | | 

| 1 10% 105 Vet O | ' là— ag 13 14 255 „ 5 1 1 

960,000 | Dick, Kerr & Co., 1 to 260,000 . " „„ bg n Z 11 ! — 15 » . 1588 

805,000 | Do. do. 6 % Cum. Pref., 1 to 305,000 n ! 1 m uA "ET E em * . 110 0 

e 0 eek 6% ee BOU | BH—M > A a 
60,000 | Dublin United Trams. ^ (1896), 6% Pref., 1 to 60,000 1 P Ay 1 | — | e | i Nil 
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17,139 Do. wan shares, 01—017, 139 100 $ i rU V 63 — 68 xd | 5118 

807,896 Do. 4% Deb. Stock Red. .. ; 5 * 5 Es 5 e 5 E ' 79 — 82 79 — 82 ö ' 6 1 11 
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THE TRAMWAY CONGRESS. 


. (Concluded from page 8.) 


Railless Traction. 


( Abstract of paper hy HARRY ENGLAND, General Manager, 
Yorks W.R. Tramways Co.) 


DURING the boom years, from 1897 to 1903, it was imagined that 
electric overhead trolley tramways and light railways would pay a 
substantial return upon the capital invested. Both municipalities 
and companies have been disillusioned, and we find overwhelming 
evidence that only in the larger cities and towns are tramways a 
profitable investment. 

Municipalities and company promoters cannot make further ex- 
tensions of tramways and light: railways except in isolated 
instances --with any hope of securing a legitimate profit after pay- 
ing all charges and properly depreciating: their assets. 

Insufficient attention has been paid to the influence which 
standing charges have upon tramway and light railway projects. 

When first considering the prospects of a proposed ‘undertaking, 
the first thing to be taken into account is the density of population 
to be served and the car-mileage per mile of route the district will 
bear to return drawings at the generally accepted minimum figure 
of 10d. per mile. 

A tramway running in a sparrely-populated district would be 
constructed with single-track and passing places, and to bear a 
light service the cost of cable would be small. In the case of 
such a tramway. constructed for £40,000, or £10,000 per mile. 
the interest and sinking-fund repayments would amount to 
£5 38. 71d. per cent., and this would mean an annual payment 
of £2,072 188. 4d. ; adding 5 per cent. for depreciation on total 
capital the amount of capital account standing charges per annum 
would be £4,072 188. 4d. 

With average working expenses of 6504d. per car-mile it is abi: 
lutely necessary to run a minimum average 10-minutes’ service, and 
any less frequent service cannot possibly pay. 

There is à consensus of opinion that where traffic warrants, 
tramways are pre-eminent in handling traffic under normal con- 
ditions ; but as the economic limit of tramways has been almost 
reached in the provinces, we are called upon to find some method of 
traction less costly in construction, and, at. the same time, cheap to 
work and inexpensive to maintain. 

Motor- buses have been used for this purpose, and in many cases 
have been abandoned after exhaustive trials, on the ground that 
they were too expensive to operate and maintain. 

Great improvements have been made in motor- buses during the 


last three years, but even now in London. where the road surfaces 


are probably the best in the world for mechanically-propelled 
vehicles motor- buses are noisy, unreliable, costly to maintain and 
operate, and generally inefficient. 

There are a few successful provincial motor- bus companies. ax. 
for instance, the Scottish Motor Traction Co., which operates in the 
suburbs of Edinburgh. Their average fare per passenger is approxi- 
mately od., aud they are giving a service at about two-hour in- 
tervals. They are operating over good macadamised surfaces, and 
are now payiny their shareholders a reasonable dividend. This 
points to the fact that motor- buses will pay, given long-distance 
fares and suitable running conditions; but such ‘buses are not 
financially successful when dealing with short-distanee traffic. 

There are on the Continent three systems of railless cars working 
successfully, both in an engineering and commercial sense. Many 
of the lending officials in the tramway world have examined and 
reported upon various installations working under these systems, 
and in all cases, so far as I am aware, the reports have been dis- 
tinctly favourable. 

The " Filovia ` svstem, in use in Italy, is already in operat ion 
over a total route-mileage of upwards of 60 miles. 

The Mercédés-Stol] " system is in use at five places in Austria 
and Hungary. The " Max Schiemann system is in use in eight 
German and French towns. Descriptions of these systems are 
given. 

It is questionable whether any of the Continental systems are 
quite suitable for home use. and the Railless Electric Traction Co. 
are attempting to evolve a car that will overcome the conservatism 
and prejudice of. Britishers. 

It is estimated that a trackless trolley system can be fully 
equipped, provided current is purchased from a supply authority. 
at about 43.000 per mile of route, but, of course, much word 
depend upon the local conditions in each case. 


Cost OF CONSTRUCTION.  RATLLESS CARS AND ORDINARY 
TRAMWAY. ROUTE 4 MILES IN LENGTH. 
Railless Traction :— 
Overhead line and cables at €1,500 per mile 6.000 


Five motor-cars at £600 each sah A is 3.000 
Five trailer cars at £250 each gene TT ].250 
Land and depót us ix 885 wis — 800 
Spare parts, tools, Ke. "s € ipe ^ d 950 
212 2 000 

Tr amway :— 


Permanent way at £7.000 per mile e. 0056. £28,000. 
Overhead line and cables at 41.500 per mile. 6.000 


Five motor-cars at £675 ach... us — . 3.375 
© Land and depot (ine Austin rails 2 i e 
Spare pan tools. Le. „ oe i ae EN 


— ee e. — 2 
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40000 


74 THE ELECTRICAL REVIEW. 


[Vol. 67. No. 1,702, JULY 8, 1910. 


The working expenses of the Mercédés-Stoll" system in 
Vienna are stated to be 4'52d. per car-mile; but no conductor is 
employed, the driver collecting fares in addition to his other duties. 

The "' Filovia" system at Spezia is stated to cost 5'645d. per mile. 

The Schiemann system at Mulhausen is stated to cost 6'95d. 
per car-mile, but the system has not been working a complete year. 


COMPARISON OF WORKING COSTS. 


Traffic Expenses :— Tra mica y. Ra illess, 
Superintendence ... 888 029d. 029d. 
Wages of motormen and con- 

ductors ... vs ‘es e. 1995 1:995 
Wages of other traffic employés 091 091 
Cleaning and oiling cars we 2281 | 281 

Cleaning, salting and sanding 

track  ... set ^ e. 082 = 
Fuel, light and water for depots — '041 044 
Ticket check, inspectors and 
clerks ... ase ru dee. “SEBS 135 
Uniforms and badges exo C083 083 
Miscellaneous. “iy el. 0 0066 066 
f ö — 2806080. — 2°724d. 

General Expenses :— i 
Salaries of general officer and staf 122d. 122d. 

Store expenses si — 015 015 
Rents T - — e. 7001 "001 
Rates and taxes ... n 500 "125 
Printing and stationery ... e. 023 023 
Fuel, light and water for offices 025 025 
Law charges a es 002 002 
Accident, insurance and compen- 

sation ded ae we 02 "062 

Fire and other insurance .. 015 015 

Miscellaneous 021 * 021 
` —— 786d. —— ‘411d. 

General Repairs and Maintenance :—- 

Permanent way ... aes e. 201d. ond. 
Electrical equipment of line. 125 187 
Buildings and fixtures vee 991 021 
Workshop tools and sundry plant 02 24 
Cars sa vd an is. “Oe 1:513 
Other rolling stock Pe we 0003 0003 
Miscellaneous equipment es 9021 001 
902d. — 7:194. 
Power Expenses :— 
Cost of current at lid. per 
B. of T. unit iii 2°000d. 1°250d. 
— 2°000d. 1:250d. 
6'494d. 6'164d. 


There is a very wide field for some cheap system of traction in 
our country districts for dealing with goods, produce and people, 
and I cannot see why two different types of vehicles should not be 
employed —one specially equipped for dealing with goods traffic. and 
the other for passengers. 

Unfortunately, powers to operate railless cars have to beobtained 
by Parliamentary Bill. This fact is a serious stumbling block to 
the development of railless traction. The cost of securing the con- 
sent of Parliament may he as much as the equipment of a small 
system, and promoters will. therefore, hesitate hefore embarking 
upon any scheme. | 

The decisions of the House of Lords Committee on the Leeds Bill. 
and of the House of Commons Committee on the Bradford Bill, do 
not assist us greatly. 

The Board of Trade seem to look sympathetically upon railless 
traction. 

MR. Porr spoke as the representative of the only company in 
Great Britain which has experimented with the trolley bus, and he 
took issue with Mr. England on many figures of construction and 
working. For instance, the estimated total cost of car maintenance 
would not pay for tires alone, and the consumption of energy is 
much nearer 1°8 than 0'8 unit per car-mile. Any system adopted 
by promoters should be capable of fusion with later developments. 
As & pioneer or feeder, a trolley bus may be useful, and if it did no 
more than pay its way it might serve its purpose. Mr. Pott and 
Mr. Ivey (T.C.) laid stress upon the likelihood of railless systems 
being saddled with a proportion of road maintenance. 

MR. SELLON took exception to Mr. England's method of damning 
tramways in order to prove his points. 


Brake-Shoe Standardisation. 
(Abstract af paper by J. A. PANTON, Liverpool Overhead Railway.) 


THE outlay on brake blocks is 10 per cent. of the car-maintenance, 
and is such an important factor that special attention should be 
paid to the scrap heap. 

There is considerable difference in practice as to the general pro- 
perties of a brake shoe, but the essential features remain the same 
always :—(1) The retardation properties ; (2) the life of the wheel ; 
(3) the cost consistent with the first two. 

Usually some 40 per cent. to 60 per cent. of the new block is 
scrapped. the original weight varying between 20 and 36 lb. The 
fault usually lies in the length and adjustment of hangers, and the 
design of the brake shoe which has many disadvantages, 


Plain cast-iron is cheap, and has frictional properties which are 


. comparatively uniform, and high under all conditions of service: 


but it wears rapidly and lacks strength. These disadvantages have 
led to the production of all sorts of composite shoes. 
Partially chilled blocks have certain advantages over plain C. I. 


but the great drawback is that the chill does not penetrate more 


than ł in., and soft iron is reached long before the block is worn 
out. This leads to rapid wear and irregular coefficients of friction 
for the several blocks on a car. which produce chattering and jerky 
stops. To overcome this trouble the block should be chilled from 
the back as well as from the front in stagyered positions. 

Composite shoes tend to tear steel tires, and are not very satis: 
factory on chilled wheels. 

À combination of hard tires and chilled brake-blocks diminishes 
the coefficient of friction, as the two surfaces become highly 
polished, forming what is known as an all-chill glaze, and in wet 
weather the use of such blocks is dangerous. 

Hard white iron blocks are equally objectionable, and, in addition, 
are liable to chipping and fracture. 

The modern brake shoe should have a steel back, which holds the 
shoe together, even when the latter is cracked or fractured. 

Heavy and high-speed equipments demand a shoe of this type. 
Such shoes can be worn very thin without danger, and the brake 
head is relieved of some strain. 

Standardisation is receiving much attention at present, and there 
are few parts of car equipment which need this more than the 
brake block, or would repay the trouble better. 

Standardisation of brake shoes carries with it standardisation 
of brake-shoe heads, and the author gives particulars of a proposed 
standard head which is so designed that however much the block 
may be worn, the brake head cannot. be injured. 

The paper ends with a comparison between the practice which 
Mr. Panton condemns and the economy which he proposes, 


Old Standard 

practice, practice, 
Weight of head 144 Th. 19} 1b. 
Weight of shoe 22 ]b. 191 lh. 
Cost of shoe... : 18. 103d. Is. 8d. 
Thickness of shoe ... iis 13 in. 21 in. 
Metal worn away ... = sree 8 Ib. 17 lb. 
Cost of metal worn T ee 8d. 1s. 51d. 
Metal scrapped 7 14 lh. 21 IIb. 
Cost of unused metal IS. 24d. 24d. 


Saving per shoe in material axe - - over 100 % 
- " * 

PROF. ERNEST WILSON sent in a written alleged contribution to 
the discussion, but it was concerned with nothing but the pull 
exerted by a geared brake spindle. 

Mk. SALTER read some critical remarks supplied by his resident 
engineer, Mr. Edwards, of which the tenour seemed to be that Mr. 
Panton had overstated the badness of present practice. On the South 
Lancashire system the brake renewals cost only 012d. per car-mile, 
which is equivalent to 272 per cent. of the total cost of car repairs. 
Their brake shoes weigh 193 lb. when new, and average 81 lb. when 
scrapped. He finds that the cost comes out about the same for 
blocks of C.I. of varying hardness, or for composite blocks, for the 
higher price of the latter is only just compensated by the longer 
life. On the other hand, the composite block is better on a dirtv 
rail, flats are less common, and the life of wheels is increased. : 

MR. SAUNDERS uses chilled blocks and gets three times more 
mileage out of them than out of soft iron. He questioned the high 
cost of brake blocks given by Mr. Panton. 

Mr. HowLEY referred to American practice in which standard- 
ised brake blocks and heads are an old story. His company (B.E.F.) 
is trying an improved form, which is proving economical He 
prefers tough grey cast-iron for an all-round block, and thinks that 
more consideration should be given to the comfort of passengers 
during braking. 

Mr. BLACKBURN has had an excellent opportunity on the Belfast 
tramways, which were converted so lately, to standardise every- 
thing from the beginning. and he did this with brake shoes. He 
and other speakers pointed out that no strict comparison can be 
made between brake shoes on different tramways, as the wear varies 
with the route and with other important conditions. Generally 
speaking, the mileage on the Belfast lines is 8,000 to 10.000 per set 
of blocks. Mr. Panton showed the remains of a steel-hacked block 
which ran 15,000 miles, against the previous experience of about 
8,000 miles. 

Another speaker advised that end-chilled blocks should be 
designed, so that the ends do not come into contact with the tread 
until yg in. has been worn off the softer middle portion. In this 
way the true camber of the wheel is obtained. 

MR. PANTON reserved his full reply, but remarked that the 
American practice is to allow 10 per cent. of total car maintenance 
for renewal of brake parts. 


A Big Blast-Furnace Gas-Engine Plant.—The Allis- 
Chalmers Co. has secured from the United States Steel Corporation 
additional orders for six gas engine-driven electrical units, which 
will increase the Corporation's generating equipment at Gary, Ind., 
by 25 per cent. The 25 engines which the Allis-Chalmers Co. has 
installed in this plant. and the order just secured, will make a total 
of 31 gas engines with a combined rating of 150.000 H.P., which 
will be the largest power plant of its kind in the world. These 
units will operate on blast-furnace gas.— Eléctrical.Warld, 


. 
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- "BRUSSELS EXHIBITION. 


(Continued from page 11.) 


WITHIN the limits of our space it is, of course, impossible to give 
anything like a complete description of the exhibits of interest to 
electrical engineers ; and a mere catalogue of items would be of no 
use to anybody. We shall therefore endeavour in the following 
articles to pick out the most interesting features of the various 
exhibits for description: those who wish. for further information 
will find the exhibitors only too pleased to provide them with full 
particulars. 

In the power generating department, as we have already indi- 
cated, British firms are but poorly represented in quantity, though 
the quality of their exhibits is of the best. The steam-raising 
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Fig. 1. —UNDERFEED STOKER, CLASS E, LONGITUDINAL 
SECTION, ; 


plant consists of 10 multi-tubular de Naeyer boilers, of which four 
are fitted with superheaters ; the battery is capable of evaporating 
at normal load 100,000 lb. of water per hour. All the boilers are 
fitted with mechanical stokers made by the UNDERFEED STOKER 
Co., LTD., of their "Class E" type. The construction of the 
stoker is shown in the accompanying illustrations, figs. 1 and 2; 
coal delivered into the hopper A is fed by the piston B, actuated by 
the steam cylinder c through cross-head D, on to the sliding bottom E, 


FS oe € - V ein e 
Tenet 8 e? D 2 s 8 At 
SEAL Sah AE See Stee as se ea e DERE 
2 s, ; z [ ; A. ie 
Nut TP tetuer es ra Tu TU. 17, a ee eee is 


Pw 
N 
bos 
7 72 

* 

. 


FIG 2.—TRANSVERSE SECTION THROUGH LINE A’ P’. 


which extends the full length of the furnace trough or “retort.” 
The coal is thus carried along the furnace, and is at the same tiine 
pushed up and flooded over the bars F, which are alternately moving 
and fixed, the moving bars being actuated by the rocking bars H. 
The fuel is carried down the bara, and the clinker is deposited on 
the plates k, which are hinged at L, and can be let down 
‘momentarily as shown to dump the ash and clinker in the ash-pit. 
Air enters from the channel shown at a pressure of 1 to 1} in., and 
is‘admitted through the aperture N, which can be regulated by the 
gate o and handle P, intg the the wind-box Q; it passes upwards along- 
side the trough, and part enters the furnace through the holes R, while 
the rest passes through the hollow bars F, keeping them cool, and 
is discharged at a low pressure and high temperature into the 
ash-pit T, whence it finds its way between the bars into the bed 
of fuel. The makers claim for this stoker & higher thermal 
efficiency, greater capacity, and wider range of utility than any 
other method of stoking offers. i 

Besides these stokers, and the “Class B” stoker, for internally- 
fired boilers, both of which types are shown on their stand, the 
company are exhibiting their air heaters, which can be placed in 
the flues of boilers or furnaces, to transfer the heat of the escaping 
gases to the air passing through the heater. The leaves or units of 
the heater are built up of flat plates, spaced apart by means of 
distance bars. The air followsa curved path through the cells thus 
formed, while the flue gases pass between the plates in straight lines. 
There is, therefore, a minimum of restriction to the passage of either 
the air or the gas through the heater, The leaves are so arranged 
that they may be assembled to build a heater having any desired 
heating surface, The heater is provided with a cleaning arrangement 
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composed of a central trunnion pipe fitted with radial steam pipes 
which pass between the leaves. In order to clean the latter it is 
merely necessary to turn on the steam and rotate the trunnion pipe 
by means of a lever, so that the radial pipes with steam jets sweep 
the whole of the heating surface. This can be effected in a few 
moments, and it is therefore possible to maintain the whole of the 
heating surface in a clean and active condition. The complete 
heater is of extremely simple désign, and there is nothing to get 
out of order. 

The air supply for the boilers is provided by four blowers made by 
the STURTEVANT ENGINEERING Co., LTD.. directly driven by electric 
motors built by the Ateliers de Constructions Electriques de 
Charleroi; the blowers run at a speed of 680 R. P. M., and supply 
each 24,900 cubic metres of air per hour, at a pressure of 60 mm. of 
water, absorbing 16 H.P. The Sturtevant Co. also show on their 
stand in the Machinery Hall a variety of fans for blowing and 
exhausting, as well as machines for pulverising, screening, &c., for 
various applications. 

The bucket conveyor which feeds the stoker is of an interesting 
type, called the " Serpent," made by the Société Anonyme des 
Ateliers de Construction de J. J. Gilain, of Tirlemont ; it is appro- 
priately named, for it can turn and twist in any direction whatever. 
This object is attained by the use of central couplings of a swivel- 
ling type, which permits the successive frames to assume any 
position with regard to one another. Each frame is curried on two 
rollers only, and the bucket is freely suspended on the same axis. 
Various modes of tipping the coal are in use, one of which is auto- 
matie, being put out of action by the weight of the coal when the 
hopper is full. The buckets are also automatically weighed, and 
the weights are totalised, while the conveyor is in motion. by 
a machine which, like the conveyor, is the patent of Mr. Carl 
Schenck. 

Messrs. E. GREEN & Son, LTD., of Wakefield, have supplied the 
eeonomiser of 1,440 tubes, which is working in conjunction with 
the boiler plant. The economiser is of their standard and well- 
known type, arranged in two sets, each consisting of six groups of 
120 tubes each. Messrs. E. Green & Son also exhibit in the Machinery 
Hall a working model of their economiser attached to a model of a 
water-tube boiler. 

The generating plant consists of some eight machines of various 
makes, all driven by horizontal low-speed engines except one, which 
ia a turbo-alternator. . m 

As the engines are almost all of the typical Continental pattern, 
with trip valve gear, which is rarely seen in British power stations 
in new construction, it i» unnecessary to dwell upon their details. 
One feature, however, was very noticeable-- the marked tendency 
to control the steam admission by governors mounted directly on 
the lay shaft which drives the valve eccentrics, altering the throw 
and timing of the latter. An exceptional type of engine was 
that exhibited by the Société Van Coppenolle Fréres, of Ghent, a 
horizontal compound tandem engine fitted with a very neat piston 
valve year worked by a lay shaft. 

Al but two of the dynamos were direct-current generators, 
giving a total of 1,900 Kw. at 440-500 volts; the others were a 
three-phase alternator of 1,000 KW. output at 2,000 volts, 50 cycles, 
and a three-phase turbo-alternator built by MEssrs. BROWN. BOVERI 
AND Co., rated at 1,000 KW., at 2,400 R.P:M., and supplying 400 Kw. 
at 420 volts, 40 cyles, The current from this machine is raised to 
a pressure of 4,000 volts with a transformer, and is then fed to a 
motor-yenerator running at the high speed of 2,100 R. P. M., the D.C 
side of which is connected to the Exhibition supply at 440-500 
volts. This was the most interesting exhibit in the generating 
station. 

The city of Brussels, which supplies part of the power. had 
motor-generators at work, fed with alternating current at 5,000 
volts, 60 cycles, and giving direct current at 440-500 volts. The 
total capacity of the generating plant is about 3,100 KW., apart 
from the supply given to part of the Exhibition from the German 
Section. 

A very good show is made by the CAMPBELL GAS ENGINE Co., 
Ltp., of Halifax. The principal feature of this is the four- 
cylinder vertical engine of 100 B.H.P., designed for direct-coupling - 
to an alternator, which we illustrate in fip. 3, p. 76. This is the 
company's latest design. The engine is provided with forced lubrica- 
tion, under pressure, and with magneto ignition, an independént 
magneto being fitted to each cylinder, with means for adjusting 
the point of ignition to suit the quality of the gas supplied while 
the engine is running. 

The governor is of the Hartung type, carried on a vertical 
spindle, and driven by means of an independent set of helical 
wheels from the crankshaft ; it operates on the throttle valve of 
the engine, which controls both the air and the gas, the engine 
working with a constant mixture at all loads. The quality of the 
crankshaft is that specified by the British Standard Specification for 
locomotive crank axles, and the connecting rods are provided with 
adjustable bearings at each end. The engine is started by means of 
compressed air, special gear being provided on the first cylinder for 
this purpose. 

Another exhibit is a 100-B.H.P. horizontal electric lighting type 
engine, fitted with the company's latest system of throttle govern- 
ing. The crankshaft bearings are provided with ring lubrication, 
without top openings, doors in the front of the bearings being 
provided through which the working of the rings can be seen with- 
out risk of dirt entering. 

The cylinder is lubricated by means of a small force pump. The 
piston pin is shrunk into the connecting rod end and carried 
in adjustable bearings on the piston itself, which are readily 
adjusted without the necessity of withdrawing the piston from 
the cylinder. 

The governor is of the Hartung type and controls a special throttle 
valve in the gas supply. This system of governing ia very efficient 
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in dealing with variable loads on suction gas, as it ensures the 


producer being kept at a more constant temperature than when 
the "hit-and-miss system is adopted, owing to the more steady 
draught. 

A 25-B.H.P. horizontal suction-gas engine of similar type is shown, 
and a 15-B.H.P. crude oil engine, which we illustrate in fig. 4. This 
engine is arranged to be operated without a lamp, except at starting, 
a special ignition arrangement being provided for this purpose. 
The oil is contained in a reservoir forming part of the engine bed, 
and is drawn into the vaporiser by the suction of the engine on the 
suction stroke, thus avoiding the use of small pumps. The govern- 
ing is effected on the hit-and-miss principle, by propping open the 


Fia. 3.--CAMPBELL 100-B.H.P. VERTICAL FOUR-CYLINDER ENGINE. 


exhaust valve when required to cut out a charge, the exhaust gases 
being drawn in and out of the cylinder until the speed of the engine 
is reduced sufficiently to release the exhaust lever. which is then 
kept closed on the suction stroke. 

Water injection is provided to prevent pre-ignition when running 
for long periods of time at full load, and the ignition arrangement 
is a special device recently introduced by the company. which 
possesses the advantage of enabling the engine to work for long 
periods of time at light loads without an excessive consumption 
of oil. 

A 200-B. H. P. open-hearth producer plant is provided to supply gas 
to the engines. The special features of this plant are the facility 


with which ashes and clinker can be removed. and the position of 


Fic 4.— CAMPBELL 5- B. II. P. CRUDE OIL ENGINE, 


the evaporator in the zone of most intense combustion. thus 
ensuring the durability of the producer lining. which is not exposed 
to excessive temperatures. and at the same time preventing the 
adhesion of clinker to the sides of the producer. The plant is 
specially adapted for continuous running without the necessity of 
a duplicate producer, as ashes and clinker can be removed while the 
plant is at work. 

E compressed-air starting apparatus consisting of a single-acting 
nir compressor direct coupled to a horizontal oil engine, aud deliver- 


ing air at a pressure of 80 Ib. per square inch into a steel receiver, 
is used to startithe engines. | 


—— 


The vertical engine has been built to the requirements of Prof. 
Charnock, for the Bradford Technical College, where it will be 
coupled to a Phenix alternator for lighting and power supply, as 
well as for experimental work. The gas plant has also been built 
for the same destination. 

Messrs. J. & H. MCLAREN, Leeds, show their agricultural and 
road traction engines and ploughs, a department of industry in 
which they have attained t» high eminence. 

MEss RS. J. HOPKINSON & Co., LTD., Huddersfield, are exhibiting 
a selection from their numerous patterns of boiler fittings, amongst 
which the Hopkinson-Ferranti patent stop valve with converging- 
diverging nozzle occupies a prominent position. This inzenious 
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Fic. 5.— OPESN-HEARTH PRODUCER. 


application of a well-known principle enables a small valve to be 
used in a large pipe without loss of energy. with all the advantages 
of such as compared with the liability to leakage and the difficulty 
of operating a full-way valve of large size. Another interesting 
exhibit is the Hopkinson patent " Leader" isolating valve. which, 
while effectually preventing the back flow of steam to the boiler, 
affords a clear passage in the proper direction, and is free from the 
vice of chattering and consequent liability to breakage. Water 
gauges, blow-off valves, safety valves. &c., are included in the 
exhibit. 

MEssRs. MARSHALL, Sons & CO, Lro., have an exceptionally 
large exhibit. consisting mainly of the agricultural machinery, 
traction and portable engines. &c.. for which they are world-famed. 
A four-cylinder 60-B.H.P. oil tractor capable of carrying fuel and 
water for a journey of 100 miles (a feat actually accomplished 
while hauling a load of over 9} tons) and a smaller tractor of 
similar type are noteworthy features. The exhibits of more direct 
interest to electrical engineers are a high-speed vertical steam 
engine. a compound stationary engine and boiler of 36 to 46 Hl. P., 
and a tandem compound condensing engine with cylinders 10 and 
174 in. X 24 in. stroke. for a pressure of 150 Ib., with the firm's 
patent trip valve gear. A 25-B.H.P. Marshall gas engine is also 
shown. which is provided with precision governing, ring oilers to 
all bearings. and forced lubrication of the cylinder and exhaust 
valve. The firm are making engines of this type up to 210 B.H.F 
for all kinds of gas. and erude-oil engines up to 25 B. H. P. 


(To be continued.) 


Aeronautics. at the Northampton  Polvtechnie. 
Institute. --With commendable enterprise the Institute last year 
established a pioneer course of instruction in aeronautics, and the 
silver medal offered by the Women's Aerial League to the best 
student has been awarded to Mr. Duncan George, Mr. E. R. Moffat 


being provime accessit. ` 


In continuation of the above successful evening courses, extended 
courses of a more complete and practical nature are being arranged 
for next session, and Mr. F. Handley Page, of the firm of Messrs. 
Handley Page, Ltd., the well-known aeronautical engineers, has 
been appointed to take charge of these courses. l 

In addition, there is under consideration the establishment of 
full-time day courses in Aeronautical Engineering extending over 
four years, and similar to the well-known day courses in Electrical 
and Mechanical Engineering established some years ayo, 
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ELECTRICAL ACCIDENTS IN 1909. 


(Abstract of MR. G. Scott Ram’s Report. Concluded from p. 13.) 


THE number of accidents under Table II is slightly more than 
last year, but the fatalities were fewer. The accidents due to the 
arcing of switches, including motor-starting switches, are mostly 
caused by defects in the switches themselves, or by faults in 
the circuits controlled by them, but sometimes by mistakes 
on the part of the operator. The injuries are burns to the 
hand and sometimes to the arm and face as well, and often injury 
to the eyes. The use of cheap switches. too small and flimsy for 
the work, is not unfrequently the primary cause. The accidents 
from arcing of fuses nearly all occur through the use of unpro- 
tected open fuses. Ten of these were on motor-starting panels. 
where the fuses were placed near the switch handle, resulting in 
the operator getting burnt on the hand and arm, and sometimes on 
the face. The accidents in the renewing of fuses were mostly due 
to short-circuits in replacing wire or metal strip fuses in live 
terminals. . 
TABLE II.— ELECTRICAL ACCIDENTS IN FACTORIES, ENGINEERING 
Works, &C., OTHER THAN ELECTRICAL GENERATING STATIONS 
AND SUB-STATIONS, IN 1909. 


Non-fatal, Fatal. 
ita 200 NS 
Arcing of mus a 
Arcing at fuses, when replacing fuse wires... 27 EUR 
Portable apparatus, connectors and flexible 
wires ... vee ae bos $us ya 45 1 
Unprotected conductors, switches, terminals, 
fuses. &c. xus i5 "T s 26 6 
Working on or near live conductors : 
Skilled persons ake e 32 
Unskilled persons dis 10 Bus 
Miscellaneous a :cidents in electrical manufac- 
turiny works mostly in testing operations 30 -- 
Adjusting brushes and cleaning commutators 8 - - 
Miscellaneous si € 15 = 
Total ^ e 22 m 


Of the accidents with portable apparatus, 23 were due to burns 
from short-circuits, or shock, when handling the flexible wires. 
Frequently the flexible wire? are insufficiently protected against 
damage, ordinary “household” flexible being used instead of 
“ workship " flexible, or if the latter, it has been damaged and not 
repaired or renewed. Twelve were due to short-circuits at con- 
nectors when plugging in or out, the operator getting his hand 
xeverely burned. I described in some detail in my last year's 
report the defects often met with in connectors, to which these 
accidents are mainly due, and made suggestions for construction 
which would obviate the dangers. Three were due to shock from 
portable lamps, one being fatal. This occurred on a 250-volt alter- 
nating circuit. Men were engaged in fitting up a railway carriage 
which was nearing completion. One man, standing on a stool, was 
using the lamp, and passed it to another man who was standing 
on the floor of the carriage, which at that point, being the kitchen 
of the dining car, was covered with lead. The second man was 
therefore in connection with earth. He took hold of the lamp by 
the hook and received a shock which proved fatal. The post-mortem 
examination showed that all the organs, including the heart, were 
quite healthy The lamp was of the old type, in which the lamp- 
holder was in connection with the metal guard and other metal 
work, and which is now prohibited by Regulations, which, however, 
were not in force at the date of thisaccident. One of the non-fatal 
accidents resulted in serious injuries to the victim by falling from 
an iron platform 13 ft. to the floor. In this case the pressure -Was 
105 volts alternating only. There is now no difficulty in obtaining 
hand lampe which may be used with safety, and which comply 
with the Regulations. A similar accident was due to shock from a 
portable breast drill. 

The accidents from unprotected conductors include six fatalities. 
One of these occurred to a contractors workman, an “apprentice 
electrician," who was employed on some work close to the live 
wires of a travelling crane. The obvious precaution of switching 
off the pressure before the work was undertaken was omitted. 
Under the Regulations definite responsibility is now placed upon 
the occupier or the contractor in such circumstances, according to 
which has control of the danger—in this case the control of the 
pressure on the trolley wires. A labourer employed in the fitting 
up of a crane was killed by coming into contact with the trolley 
wires. Under the Regulations there is again definite responsi- 
bility regarding the employment of labourers in dangerous places. 
A third fatality, due to contact with bare conductors on an over- 
head travelling crane, appears to have been due to the man's own 
fault in climbing from one crane to another, instead of using the 
ladder and gangway provided. He received a shock from the wires, 
causing him to fall a distance of 30 ft., resulting in injuries which 
proved fatal. The fourth fatality occurred to a man. an experi- 
enced electrician, working on a corrugated iron roof over which 
passed bare wires (400 volts, three-phase) at a height of 5 ft. from 
the roof. He was seen by another man to be clutching one of the 
wires, but before assistance could be given he fell to the ground, 
a distance of about 15 ft. His left hand was burned, and he had 
injuries to the head. Whether he actually died as the result of 
electric shock or from injuries due to the fall was uncertain, as 
- either was sufficient to account for death. As I have pointed out 
in the case of previous accidents of this kind, the wires crossing 
yoofs of buildings should be at such a height that they cannot 


be touched. Circumstances may at any time arise when a person 
has to get upon the roof for some purpose, and may come into 
contact with the wires. An unskilled man, who was " cleaning 
up," touched a bare terminal at the back of a motor-panel, 440 volts 
three-phase. I have noticed when visiting works, that many 
occupiers appear to think that if a switch is covered it is all that is 
necessary, although there may be exposed live terminals at the back 
which are within reach of anyone. In this case, the man appears 
to have got a shock to earth while standing on a dry cement floor. 
It is frequently supposed that such a floor is insulating, whereas it 
cannot be relied upon for safety, even at low pressures. The sixth 
fatality occurred on a 230-volt single-phase alternating system. A 
lighting wire, having no protection beyond the ordinary covering 
of insulating material, was attached to a wooden beam. A chain 
sling had been put round the beam, and a block and tackle were 
suspended therefrom for'lifting an iron plate weighing 4 ton. The 
chain cut through the insulating material of the wire, and the whole 
tackle and iron plate became live. Two men received shocks, one 
being killed. | l 

Of the non-fatal accidents under this heading. 13 were due to 
unprotected wires within reach of any person employed. In some 
cases the wires were bare. and in others they had been covered with 
insulating material which had become damaged owing to the absence 
of any further protection. Seven occurred on ships under construction, 
in connection with temporary installations, where the wires are 
liable to very rough usage. Constant supervision is necessary with 
such installations to ensure safety. Two accidents occurred in 
engineering works to men who touched live conductors with lars 
of iron. Two were due to unprotected switches in the driving 
cabins of cranes. 

Accidents to skilled persons when working on live conductors in 
factories ought not to occur. as there is seldom any real need for 
the work to be undertaken while the conductors are live. In the 
fatal case, a wireman. having to carry out some alterations, removed 
the main fuses in order to make the circuit dead. To do this, he h: d 
to remove the cover of the fuse box, but he did not trouble to rep! ce 
it, and subsequently accidentally touched one of the live fuse 
terminals when standing on wet ground. The pressure was 225 
volts alternating. Unskilled persons working on live conductors 
generally do so under instructions from others, and not on their 
own initiative. Persons employing unskilled labourers and others 
on such work assume a serious responsibility in doing so. 

The accidents in electrical manufacturing works, mostly in 
testing operations, ocour chiefly to apprentices or improvers. 
The average age of the persons in the 30 cases recorded is only 22 
years. As I have mentioned in former reports. apprentices generally 
seek employment in the testing departments for the sake of the 
experience to be obtained, and as they have generally had some 
training in technical colleves, the arrangement suits the employers. 
Frequently, however, the supervision of the work by experienced 
persons is insufficient, and the precautions taken are inadequate. 

Amongst the miscellaneous accidents several occurred through 
want of efficient earthing. One happened to a man in a barre 
which was being unloaded by an electrical crane. A leakage 
occurred, and the whole crane became charged up. The man caught 
hold of the metal sling. and could not let yo until the pressure was 
eut off. He was rendered insensible, and was brought round by 
artificial respiration. A similar accident occurred at an electric 
pile-driving machine, which had become charged through leakage 
in the motor-startiny switch. A man caught hold of the haula; e 
rope and received a shock. In another case a man touched a leud- 
covered cable of which the lead sheath was live, and receiving a 
shock, fell a distance of 18 ft. Another man received a shock from 
a punching machine, in a shipyard, which had become charged by 
leakave. | 

A fatal accident. not classified as electrical, and. therefore. not 
included in the table, but *n which electricity was concerned, 
occurred with a gas engine. The engine had a magneto-electric 
ignition, and had stopped through failure of the ignition. The 
attendant was sluckening the bolts of the ignition-plug in order to 
withdraw it for examination, and had partially removed it when 
by accident he knocked ayainst the lever of the magneto machine, 
causing a spark at the plug and the ignition of the explosive charge 
in the cylinder, which, finding a vent round the partially removed 
plug. severely burned him, The obvious precaution of disconnect- 
ing the wire between the magneto and the plug before slackenn g 
the bolts had been neglected. 

In my visits during the year I have seen further examples of 
dangerous plant such as I have fully described in former reports. 
I found that whilst many occupiers and electricity supply authori- 
ties have been carefully considering their plant in reference to the 
Regulations, there are others who. although aware of the require- 
ments, had taken no actual steps towards compliance, in some 
cases leaving themselves with a very brief period before the 
coming into force of the Regulations in which to make consider: ble 
alterations. In some cases the occupiers were clearly waiting to sce 
whether the Department would bring any pressure to bear. 

I found sume examples of sub-stations in which bare extra-b gh- 
pressure conductors were exposed in the passage-ways without any 
protection whatsoever. I have frequently observed that a g ei e- 
rating station which is dirty is generally also one in which tle 
plant is ill-kept and often dangerous. A high-pressure station of a 
local authority I found to be no exception to the rule. It is note- 
worthy also how some occupiers or engineers will provide ordinary 
precautions of safety only so far as their legal obligations require, 
In other places where I had previously visited, I found many 
improvements had been effeeted. In several high-pressure gene- 
rating stations I found that open fronted cellular type switch - gear 
was being supplanted by other types having no conductors at hig h 

ressure accessible from the work ng platform. 

At the public inquiry into t! e draft Regulations, it was urged Ly 


78 THE ELECTRICAL REVIEW. 


[Vol. 67, No. 1,702, JULY 8, 1910. 


a considerable section of the objectors that the display of a set of 
instructions for dealing with persons suffering from electric shock 
would have the effect of retarding the use of electricity by unneces- 
sarily frightening the persons employed. I have not found any 
evidence in support of this supposition. On the other hand, 
" danger " notices are sometimes used with the deliberate intention 
of frightening people in a manner which is quite unnecessary. Such 
notices do no good, and would certainly not excuse the occupier 
from providing proper protection for the conductors. If the im- 
plication of the notice. that there is danger of sudden death to any 
persons employed, is true. it is merely an admission on the part of 
the occupier that the Regulations are not being observed. If there 
ix no such danger, there is no need to frighten the employés. 

In an ordinary factory installation. there should be no exposed 
conductors with which persons employed may accidentally come 
into contact in the course of their ordinary employment. and any 
switches or other apparatus which unskilled persons may have to 
use should be so protected that there is no danger. Switches. dis- 
tribution boards, &o., protected by cabinets which have to be opened 
for use, thereby exposing live metal, should be used only by 
authorised persons, and it may be desirable or necessary to put 
a notice to that effect at euch cabinet. with perhaps the addition of 
the word "danger." In such cases, however, the danger referred 
to should be danger only as regards use by non-authorised persons: 
the apparatus should be perfectly safe for use by the competent 
person. Similarly, if a switchboard is protected, so far as persons 
employed generally are concerned, by being placed in a room by 
itself, a similar notice prohibiting entry except by authorised per- 
sons should be placed on the door. Again, in electrical stations it 
is often desirable in switchboard passave-ways to draw attention to 
the presence of high-tension conductors, although only authorised 

persons are allowed to enter. It is, however, quite as effective and 
more polite to word the notice Danger — High Tension," than to 
put "Sudden Death" with a skull and crossbones where there is 
temporarily danger. It ix desirable that danger notices be exhibited, 
but they must not be relied upon as a means of protection: there 
must be suitable barriers or fencing in addition, to keep persons 
outside the danger area. In such cases it is just as important 
to remove the danger notices when the danver is over as to exhibit 
them when there is danger. 

An electrical process, which has been for some years in use in the 
United States, has been recently introduced in this country. for 
neutralising the static charge of electricity produced by friction, 
which causes trouble in certain processes such as paper making. 
printing, and in textile mills. and thereby avoiding the use of 
humidifiers. steam jets, and gas flames. An “inductor” is placed 
at some point in the machine where the charged material passes by 
it at a distance of from J in. to 3 in. An alternating electrical 
discharge takes place from a number of points on the inductor, 
neutralising the charge in the material. The inductor is connected 
to one pole of a high-tension transformer. the other pole of which 
is earthed, and also connected to the framework of the machine. 
The inductor consists of a number of condensers to which are 
attached the discharge points. A highly insulated conductor passes 
through the centre of the inductor. Outside the insulating covering 
of the conductor are a number of copper bands, each with a point 
attached. These are enclosed in porcelain blocks having holes for 
the discharge points. The whole is enclosed in a steel tube slotted 
on one side where the porcelain blocks project. "The inductor is 
built up of a suitable length to reach across the machine. In the 
case of a printing press it is placed across the press so as to treat 
the paper just after it leaves the cylinder. It is said to satisfac- 
torily neutralise the charge in the paper or other material when 
running at a speed of as much as a thousand feet per minute. The 
pressure in the transformer is high and is adjusted so that it will 
vive a spark between points of a half to three-quarters of an inch in 
length. The transformer is specially designed so that it can give 
only à very small current, and it is claimed that for this reason 
there is no danger from the high voltage produced, and that in fact 
there is no danger to a person taking hold of both terminals of the 
transformer. I have not, however, seen any such practical demon- 
stration, nor have I yet had an opportunity of witnessing any tests 
bearing on the safety of the apparatus, and for the present I there- 
fore prefer to regard it as potentially dangerous and needing very 

carefully devised precantions against accidental shock to the persons 
attending machines to which it is attached. 


TABLE LIL.—ELEctTRIcAL FATALITIES REPORTED UNDER THE 
Factory ACTS IN 1909. 
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KEY SPRING CONDUIT. 


OUR readers may remember that at the time of the Manchester 
Exhibition. in 1905, we described a new form of steel conduit that 
was shown by the Key Enyineering Co., consisting of a steel 
casing with a steel cover. the latter being sprung on the former 
after the wires were placed in position, The system presented 


FIG. 2. 


many novel and ingenious features. but was found in practice. in 
its then undeveloped condition, to offer certain unforeseen difficulties 
in erection. 

Since that period the company have devoted much attention to 
the improvement of the system. and have now brought it to a 


degree of perfection which warrants them in placing it before the 
industry as a thoroughly practical method of protecting internal 


Fic. 5. 


wiring. One of the principal advantages claimed on behalf of the 
system is the fact that the wires are lid in. not drawn in: conse- 
quently. smaller conduits ean. be used than where tubing is 
employed. and all the many troubles incidental to. the drawing-in 
process, the damage to the insulation of the wires, the necessity of 
bends of large radius and inspection-boxes at. frequent intervals, 


A, conduit; B, capping: c, bracket; 
D, spring clip. 


FIG. 6, 


feature of the system is that any part of the wiring can be instantly 
exposed for examination and quickly closed in again a facility 
which is totally absent from the drawn-in system. Alterations 
can be carried out with ease, and additional wires can be laid in at 
any time, so long as there is room. without the necessity of drawing 


Fic. 9, 


out the whole of the wires in a tube an! drawing them in again. 
In fact, the Key Spring system has most of the merits of wood- 
casing. combined with those of the steel conduit. 

How far these claims are ee will be gathered from the 


and the loss of time, are completely obviated. Another important 
ay premise that We 


following description of the system. We 


. 
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recently visited the offices of the company, and were shown the 
various details and the methods of erection, and we believe that for 
very many purposes the system will be found highly convenient 
and economical. 

As already indicated, the foundation of the system is the steel 
casing or troughing, circular im section, and extending over nearly 
three-quarters of a circle. The capping is similarly shaped, and of 
slightly larger diameter, fitting tightly over the casing when sprung 
into position as in fig. 1; it cannot be detached without the aid of a 
tool, which takes the simple form shown in fig. 2. 

When run on a good holding surface, the simplest and neatest 
attachment for the casing is effected by means of screws through 
countersunk holes in the back of the casing. There is no risk of 
tearing the insulation on the head of a badly-inserted screw, as the 
wires are not drawn along the casing. Where the surface is not so 


Fig. 12. 


satisfactory, fixing brackets are used, as shown in fig. 3, held with 
two screws. The casing is laid in position in these brackets, and 
held there by temporary clips ; after the wires have been put in 
and the cover has been sprung on, spring clips, fig. 5, are sprung 

over the conduit and the leaves of the brackets, holding the con- 
duit to the latter with a surprising tenacity, which more than 
suffices for all practical requirements. The brackets may be fixed 
with one screw, if desired, as shown in fig. 4. Fig. 6 shows the 
conduit, bracket and clip in section, before and after the clip is 
sprung into place. 

Bends (in various planes) (fig. 7), tees (fig. S) and other accessory 
fittings have been designed, so as to meet almost any requirement 
arising in practice; these generally follow the same lines as the 
foregoing, but it will be noticed that the capping on the bends is 
slightly expanded at the ends to fit over and make a close joint 
with the adjoining straight capping. Bonding also—an important 
matter in view of the Regulations has been provided for most 
effectually. The bonds are short pieces of steel (fig. 9) curved to 
fit the outside of the conduit, and provided with a copper rivet near 
each end ; the conduit is punched with a neat little tool, shown in 
fig. 12. which automatically ensures that the holes shall be at 
precisely the proper distance to enable the ends of the conduit to 
butt closely together, and the rivets are closed with a similar tool. 


FIG. 13. 


making a connection which is not only electrically perfect, but 
mechanically strong. Where it is necessary to change the direction 
of the conduit, while keeping its open side to the front, a quarter- 
turn bond (fig. 11) is employed. If bonding is not required, the 
casing is held in alignment at the joints by short curved sections 
sprung inside it. 

The attachment of fittings such as ceiling roses, small brackets, 
&c. to the conduit itself is an extremely simple matter; short 
pieces of capping are provided, with screwed nipples to hold a cast- 
metal base (fig. 10), or with lamp brackets expanded in place, and 
these are sprung on the casing exactly like the normal capping, the 
strength of the grip being all that is required and more. Alternatively, 
ordinary pattrasses may be used, and the conduit run in as usual. 
The simple three-light fitting shown in fig. 13 represents probably 
the limit of cheapness ; after wiring, the parts are put together 
and the clips are pinched over, permanently closing the box, Asa 
rule, the whole of the cutting, fitting and bonding of the conduit 
can be done on the bench, saving much time in erection and ensur- 
ing good work. 

It will be seen that the Key Spring Conduit lends itself to a wide 
range of uses, and has been very thoroughly thought out. We 
understand that, while it is perhaps not cheaper than wood-casing, 
it is certainly cheaper than screwed conduit, and the cost ‘of 
labour in erection is far less, owing to the facility with which it 
can be installed and the wiring carried out. It forms, therefore, a 
valuable addition to existing methods, and should come into 
extended use. ! 


s- m LI u 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


PERSIA.—The importer of goods is required to deliver to the 
Customs at the importing office a written declaration in 
duplicate containing the exact specification of the goods as 
follows: The country of origin of the goods, and the 
nationality and name of the captain of the vessel; the 
quantity, quality, marks and numbers of the imported 
packages; the description of the goods contained in the 
packages, also the kind of goods loaded in bulk, the weight. 
measure and value of the merchandise, and the locality 
whither consigned, as well as all other particulars necessary 
to enable proper assessment of the import duties to be made, 
and to assist the officers in examining the goods. The value 
to be declared to the Customs in regard to goods dutiable ad 
ralorem is the value of the goods at the place of origin or 
production, increased by the expenses of packing, purchase, 


insurance and freight to the place of importation. The 
following duties are payable : — 
Commercial samples without value free 
India-rubber, in plates, sheets or 
threads ees — ove 3 krans per batman 
India-rubber manufactures ... ov l toman , ,, 
Scientific instruments 100 T 10 % ad val. 
Iron wire ia e vee eee I kr. 5 sh. per 10 batmans 
Jopper wire ... T -— .. 6 krans x 
Copper manufactures "s ix kran per batman 
Machines and tools of all kinds: ) 
Of cast-iron, iron or steel ess 7 shahis 5 
Of copper ... T iia -— kran i 
Of aluminium T TT B a 5 
N. B.- I batman = 6°54 lb. 
1 toman = 10 krans = 200 shahis = 3s. 91d. 


^ 

Metal Statisties,—The customary statistical material 
which is annually issued at Frankfort-on-the-Main regarding the 
production, consumption and prices of metals, has just been jointly 
published by the Metall Gesellschaft, the Metallurgische Gesell- 
schaft, and the Berg and Metallbank, for the year 1909. After 
dealing in detail with copper, lead, tin and zinc, the return gives 
the following statisties for the past three years : 


COPPER. 
, 1907. 1908. 1909. 
Tons. Tons. Tons. 
Production .. 703,000 744,600 844,100 
Consumption 657,300 698,300 782,800 
Average price F T 58 s £87 2 6 £60 0 6 £58 17 3 
Stocks on January Ist, 190 e — 112,100 175,100 
TIN 

Production . , 97,700 107,500 108,300 
Consumption . , 95,400 105,600 
Average price eia T . £17212 9 £192 2 6 £134 15 6 
Stocks on January Ist, 1910 é 15,253 22,989 23,191 

LEAD. 
Production . iu 986,000 1,061,900 1,081,900 
Consumption ý 989,200 1,063,700 1,090,900 
Average price £19 110 £13 10 5 £13 1 8 

ZINC. 
Production .. 738,400 722,100 783,200 
Consumption 743,500, ,900 793,100 
Average price £23 16 9 £20 3 6 £22 3 0 


The total output of nickel in 1909 is returned at 16,100 tons, as 
compared with 12,800 tons in the previous year. Of the former 
total, 9,000 tons are credited to the United States, as against 6,000 
tons in 1908; 2,800 tons to England, as in the preceding year ; and 
3,100 tons to Germany, as contrasted with 2,600 tons in 1908, The 
average price was 3s. 23d. per kg., being the same rate as in the 
previous year. 

The total production of aluminium amounted to 24,200 tons, as 
compared with 18,600 tons in 1908, whilst the consumption reached 
30,800 tons, as against 17,000 tons in the preceding year, the 
increased use resulting in a considerable reduction in the stocks, 
The average price further declined, namely, from 1s. 9d. per kg. in 
1908, to IS. 43d. in 1909, whereas the quotation in 1907 was about 
3s, 6d, 

The return also refers to mercury and silver, and cites the 
consumption of lead, copper, zinc, and tin, by the four principal 
countries represented by the United States, Germany, Great Britain 
and France. 


Copper,— Messrs. Merton's statistics for June 30th show 
a decrease of 2,858 tons for the month on the visible supplies, the 
present figure being 103,957 tons, This is located as follows: 6,345 
tons in French ports, 9,475 tons afloat from Australia and Chile, the 
remainder being in English ports. The average decrease in the 
visible supplies since the falling-off began was, up to the end of 
May, 2,213 tons per month ; the past month, therefore, shows more 
business in this respect, especially considering the heavy Australian 
shipments. Supplies from North America show rather heavier ; 
from Spain and Portugal they are slightly above average. Ship- 
ments from Australia are high. The price of standard remains 
fairly firm, even in face of the calculation that, at present with- 
drawals, it would take over two years to exhaust the visible supplies. 


SFS ae rp I ETS GI IC » „—„f BSE ::: 


80 THE ELECTRICAL REVIEW. 


Vol. 67. No. 1.702, JUL Y 8, 1910. 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tompson & Cos, 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed, 


14,113. “ Means for, and methods of, limiting the flow of current on a short 
circuit." A. M. TavLOR. June 20th. 


14,775. Improvements in and relating to secondary electric batteries.” 
A. W. Somers and R. J. CnowLEV. June 20th. 


14,851. ‘* Improvements in controllers for electric motors.“ ADpaAMs Mant- 
FACTURING Co., Lro. (Cutler-Hammer Manufacturing Co., United States.) 
June 20th. (Complete.) 


14,857. “Improvements in vapour electric apparatus." E. Popszvs. (Date 
applied for under Sec. 91 of the Act, October 7th, 1908, being date of applica- 
tion in Germany. An invention comprised in application No. 22,827, dated 
October 6th, 1909.) June 20th. (Complete.) x 


14,859. Improved electric welding process." E. Presser. (Date applied 
for under Sec. 91 of the Act, September 20th, 1909, being date of application in 
Germany.) June 20th. (Complete.) 


14,862. “Improvements in and relating to dynamo -electric machines.” 
ALLGEMKBINE ELEKTRICITATS GES. (Application for Patent of Addition to No. 
13,864/1904. Date applied for under Sec. 91 of the Act, June 21st, 1909, being 
date of application in Germany.) June 20th. (Complete.) 


14,863. “Improvements in and relating to dynamo -electrice machines." 
ALLGEMEINE ELEKTRICITATS GES. (Application for Patent of Addition to No. 
9,577 08. Date applied for under Sec. 91 of the Act, June 21st, 1909, being date 
of application in Germany.) June 20th. (Complete.) 


14,8809. Improved depolariser for galvanic batteries.“ 
June 21st. 

14,912. Improvements im and relating to electric heating apparatus.” 
F. E. WiLKINSsON. June 2lst. 

14,916. Improvements in telephone systems." M. 8. CONNER and PEEL- 
Connor TELEPHONE Works, Lrb. June 21st. 


14,918. Improvements in and connected with electric oscillating systems.“ 
E. Wirso and W. H. WiLsoN. June 2lst. 


F. RICHMOND. 


14,9214. Improvements in bell-push fire alarming," G.  Lrovp-JoNESs. 
June 21st. 
14,925. "'Improvements in high-frequency resonance measuring instru- 


ments." HARTMANN & BRAUN Akt-Gies. (Date applied for under Sec. 91 of the 
Act, August 3lst, 1909, being date of application in Germany.) June 21st. 
(Complete.) 

14,9406. “Improvements in controllers for electric motors.“ ADAMS 
MANUFACTURING Co., Lp. (Cutler-Hammer Manufacturing Co., United States.) 
June 218t. (Coinplete.) 


14,956. Improveinents in controllers for electric motors.“ ApAMs Mast- 
„ Co., Lro, (Cutler-Hamiuer Manufacturing Co., United States.) 
une 21st. 


14,985. “Improved combined fire alarm and electric bell-push." J. Laxton, 
June 22nd. 


15,004. "*'Inprovements in the construction of small or pocket electric 
lamps.“ W. THomson. June Xud. 


15,018. “Improvements in electric arc lamps for use with search-light 
projectors." SiEMENS BROS. Dynamo Works and J. NEBEL. June 22nd. 
(Complete.) ; l 

15.027. Means for supporting electric lamps and the like.“ N. MCLEAN. 
June 22nd. 


15,031. ‘' Process for the regulation of the welding heat in electric welding.” 
E. Presser. (Application for Patent of Addition to No. 14,859/09.) June 22nd. 
(Complete.) 

15,032. ‘System of connection for electric welding by continuous current 
and the use of condensers." E. PRESSER. (Application for Patent of Addition 
to No. 14,859/10.) June 22nd. (Complete.) 


16,033. Process for the automatic polarisation of fluid condensers in an 
electric welding apparatus." E. PRESSER. (Application for Patent of Addition 
to No. 14,859/10. June 22nd. (Complete.) 


15,037. “Improvements in or relating to electric switch apparatus.” G. 
SwrrTSER and ELECTRIC SIGN AND GENERAL ADVERTISING Co., LTD. June 22nd. 
(Complete.) 

15,086. ‘Improvements in and connected with arc lamps." W. R. Ripinas. 
June 23rd. 


15,113. “Electric lamp cap and lampholder to keep the lamp cap in per- 
fectly upright position," W. L. Mays. June 23rd, 


15,123. ‘Improvements in automatic telegraphic transmitters.” L. M. 
Potts. (Date 11 for under Rule 13, June 29th, 1909. An invention com- 
prised in Application No, 15,167, dated June 29th, 1909. June Aird. 
(Complete.) 

15,139. ''Improvements in electric furnaces.” C. HERING. (Date applied 
for under Sec. 91 of the Act, July 6th, 1909, being date of application in United 
States.) June Ard. (Complete.) 


15,143. 9 Improvements in or relating to arc lamps.“ F. KLoSTERMANN, 
(Date applied for under Sec. 91 of the Act, June 26th, 1909, being date of appli- 
cation in France.) June 23rd. (Complete. 


15,150. “Improved electrical contact device." O. ENGEL. (Application for 
Patent of Addition to No. 6,765, 1908. Date applied for under Sec. 91 of the 
Act, June 23rd, 1909, being date of application in Germany.) June 23rd. 
(Coinplete.) 

15,161. Improvements in resisters of electric furnaces.” J. THOMSON. 
(Date applied for under Sec. 91 of the Act, September Ist, 1909, being date of 
application in the United States.) June 23rd. (Complete.) 


15,165. "Improvements in revoluble or oscillatory electric furnaces.” J. 
THoMsoN. (Date applied for under Sec. 91 of the Act, September 15th, 1909, 
being date of application in the United States.) June 23rd. (Coinplete.) 


15.166. Improvements in or relating to electric furnaces.” F. A. J. 
FIZ HAL D. (Date applied for under Sec. 91 of the Act, September Ist, 1909, 
being date of application in the United States.) June 23rd. Complete.) 

15,167, 15,168 and 15,169. “Improvements in electric furnaces.” J. THOMSON. 
(Date applied for under Sec. 91 of the Act, September Ist, 1909, being date of 
application in the United States.) June 23rd. (Coniplete.) 

15,170. Improvements in alternating-current electric meters.“ G. NORTH. 
June 23rd. 

15,180. * Method of bending filaments for electric incandescence lamps.” 
E. A. KRUGER. June 23rd. (Complete.) 

15,200. Instrument for measuring high frequency currents." W. Burstyn. 
June 25th. (Complete.) 

15,243. “Improvements in sparking plugs for internal explosion engines.” 
R. F. HALL. June 25th. . 


15,806. “Improvements in electric transmitters." A. ORLING and 
OnLixo's TELEGRAPH INSTRUMENTS SYNDICATE, LTb. June 25th. 


15,325. “Improvements in and relating to apparatus for electric traction 
ystems,"  BnirisH Tuoxsox-HovsroN Co., LTD., and W. Pank. June 25th, 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Mussns. W. P. Tiompson & Co., 285, High Holbom, W. C., and at 
Liverpool! and Bradford ; price, post free, 9d. (in stamps). 


1909. 

Errcrüuc Exercy Metrns. Evershed & Vignoles, Ltd., and S. Evershed. 
13,080. June 3rd. 

INCANDESCENCE ELTCT RIO Lames. C. O. Bastian. 13,228. June 5th. 

ELECTRIC SIGNALLING OR INDICATING APPARATUS OF THE RESONANCE TYPE. 
R. Johns and Johnson & Phillips, Ltd. 13,237. June oth. 

STAGE Arc Lamp. T. Francis. 13, 265. June 7th. 

INCANDESCENT ELECTRIC LAMPS OF THE NERNST TYPE. 
June 8th. 

ELECTRIC INTERRUPTERS Fok IGNITION Purposes. E. C. R. Marks. 
U. S. A.) 13,573. June 9th. 


CovERINGS FOR CAI. EAV, RIDIN WIS, BLASTING FSF, AND THE LIKE, IN PART 
APPLICABLE ALSO as ELECTRIC Cox bu cron. T. H. M. Harvey and J. W. Bass. 
13.576. June 9th. 

TELEPHONES. C. Adams-Randall. 13,771. June llth. 

MAGAZINE ELECTRIC Arc Lames. R. Tubbs. 13,434. June 12th. : 
APPARATUS FOR OPENING AND CLOSING ELECTRIC SWITCHES, AND TURNING ON AND 
OFF Gas LIGHTS AT DEFINITE Times. J. G. Mehne. 14,002. June lóth. 

ELECTROLYTIC APPARATUS. W. Thum. 14,660. June 22nd. 

SrARKING PLUS. F. B. Lodge and A. M. Lodge. 15,951. June 30th. 

METHOD AND MEANS OF PRODUCING SYNCHRONISM BETWEEN THE ROTATION OF A 
CONTROLLING MACHINE AND THE ROTATION OF ONE OR MORE ELECTRICALLY- 
DRIVEN MACHINES. E. L. A. Lertourne, 15,981. July &th. 

ALTERNATING CrRkENT ELECTRIC INpvetion Motoks. Siemens Bros. Dynamo 
Works and E. O. Kieffer, 16,5811. July 19th. 

InsuLaTinG DEVICE FoR Evecrric LaMpP-Horpkns. H. Hirst and A. J. Coates, 
17,101. July 22nd. 

DYNAMO-ELECTRIC GENERATING SYSTEMS, A. H. Midgley and C. A. Vandervell, 
17,189. July Ard. 

SHips’ TELEGRAPH APPARATUS. J. K. Broadfoot. 18,969. August 17th. 

ELECTRICAL DETECTORS on CONTACT MAKERS FOR USE WITH RAILWAY SWITCH 
POINTS AND THE LIKE. E. C. Irving. 19,434. August 24th. 

MAGNETO IGNITION DEVICES FOR INTERNAL COMBUSTION ENGINES. F. Brückert, 
20,013. Septeinber Ist. 

Dynamo-Enectkic Machines, British Thomson-Houston Co. (J. E. Noeggerath.) 
20,541. September Sth. 

BIGNAL SYSTEMS ron RMLWAYS AND THE LIKE. British Thomson-Houston Co. 
(General Electrie Co.) 21,101. September 15th. 

Mertriop oF Working And Lamps IN SERIES WITH INCANDESCENT LAMIS. A. 
Heimann and W. Schaffer, 22,302. September doth, (Date applied for 
under International Convention, October Ist, 1908.) 

ELECTRICAL TABLE FirriNGs, C. Vaughan, 28,071. October 9th. 

Burke, Au ELECTRICAL ALARM. A. S. Newman. 23,506, October 14th, 


A. Clarke. 13,391. 


(K. Milton, 


1910. 


MANUFACTURE OF Erkcruc Conptctoks. Siemens Bros. & Co, and W. Diesel- 
horst. 1,301. January 18th. 

RainLwav Errcinic Avromatic TABLET OR STAFF INsTRUMENTS, J. Sayers and 
G. Salt. 3.902. February 17th. 

APPAMATUS FOR CARRYING OUT THE ELECTROLYTIC PRODUCTION OF ALKALINE 
MrTALS. Soc. d'Electro-Chimie and P. L. Hulin. 6,003. March 10th. 
(Date applied for under International Convention, May 6th, 1909.) . 

BSrxi-AvTOMATIC TELEPHONE EXCHANGES. Siemens & Halske Akt.-Ges. 6,875. 
Mareh ]8th, (Date applied for under International Convention, March 
18th, 1909.) 

Errcric Connensers. E. Wilson and W. H. Wilson. 9,832, 


April 22nd. 
(Date applied for under Rule 13, June 9th, 1909.) 


Committee for the Protection of Electrical 
Interests, -We have received the following notes regarding this 
new organisation : The Hon. Arthur Stanley, M. P., has accepted 
the position of President of the Committee. Mr. Robert Hammond 
has agreed to act as vice-president, Mr. Arthur H. Preece as 
honorary treasurer, and Mr. R. Borlase Matthews as honorary 
secretary. 

“Additional Members since last Announcement.—Chas. Bright, 
F. R. S. E.; James Connolly, M. I. E. E.: Edward Manville, M. I. E. E.; 
J. H. Rosenthal. M. I. E. E.: and F. Ince, A. I. E. E. 

“ Meetings.—It has been arranged that for the present the Com- 
mittee shall hold fortnightly meetings on- alternate. Wednesdays. 
The next meeting is fixed for Wednesday, July 6th, at 4 p.m.. at 
Faraday House. 66, Southampton Row, W.C, . 

" Parliamentary Party. -Endeavours will be made as soon as 
possible to arrange for the formation of a Parliamentary Party in 
the House of Commons to represent the electrical interests. 

“Co-operation with Fristing Institutions -The Committee are 
making every effort to work in co-operation with otber existing 
Associations and Societies, and all questions which can be dealt 
with by other Associations are referred to them, the Committee 
endeavouring to secure for each Society the general support of the 
collective electrical industries. 

“Questions under Consideration,— The Committee have already 
had brought before them, and have under consideration. a large 
variety of matters, and it is felt that it will probably be necessary 
to make a selection of the more urgent or more important for their 
early attention. It would be a convenience to the Committee to 
receive notifications from time to time of matters which, in the 
opinion of any member of the industry, require to be dealt with. 
and it is suggested that any member of the industry, although not 
himself a member of the Committee. desiring any matter to be con- 
sidered, shall communicate either with a member of the Com- 
mittee or the honorary secretary, Mr. R. Borlase Matthews, Bank 
Buildings, Kingsway, W.C. 

" Arrangements will be made to advise the electrical journals, às 
far as practicable, of any decisions come to by the Committee.” 
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THE BLACK SMOKE PROBLEM FROM 
VARIOUS POINTS OF VIEW. 


Weg publish in our columns to-day a résumé, by Mr. 
John B. C. Kershaw, of two recent reports of the societies 
which exist for the abatement of smoke” in London and 
Hamburg. 

We venture to think there are few who will read this. 
description of the work carried out by these two organisa- 
tions in 1909, without recognising the greater practical 
value of the Hamburg Society’s efforts towards smoke abate- 
ment. The “smoke problem” has indeed been much to 
the front recently in London, for on June 28th a Select 
Committee of the House of Commons, after hearing evidence 
for and against the proposal, refused to grant the additional 
powers desired by the London County Council for dealing 
with the “ black-sinoke " evil within the Metropolitan area, 
and on the following day Mr. John Burns received a 
deputation from 19 municipalities and public associations on 
the same subject. : 

The details of the proposed amendment of the London 
County Council's present powers are described in Mr. 
Kershaw's article, and in our issues of July 1st and 8th will 
be found a report of the evidence given on behalf of the 
electric power and tramway companies, against any altera- 
tion of the existing law. If the decision of the Select Com- 
mittee be upheld in the House of Commons, it will still be 
necessary, therefore, in the Metropolitan area, for the 
prosecutors to prove that offenders under the London Health 
Act of 1891, are producing “ black smoke," within the 
meaning of the Act, and according to Sir William Rich- 
mond, prosecutions for smoke nuisance will be of rare 
occurrence in the metropolis. The large London electric 
power stations in consequence may enjoy a period of freedom 
from outside 


interference or as regards smoke 


emission, and it will be wise for the engineers in charge of 


restraint 


these stations to show that there will be no relaxation of 
their efforts to minimises the nuisance. from smoke when the 
official watchers of their chimneys are Withdrawn. 

Mr. John Burns, as usual, talked with knowledge and 
common sense to the deputation which waited upon him at 
the Local Government Board offices, on Wednesday, June 
29th. — This deputation evidently assumed that the pro- 
posed extension of the London County Council’s powers, as 
regards “black smoke,” would pass the Select Committee 
of the House of Commons, and among other things they 
asked that the amended smoke clauses of the Council's 
General Powers Bill should be made applicable to the whole 
country. Their most useful and practical Sr Tion, how- 
ever, was that a group of experts in the chemistry of fuel 
and b should be appointed to act under the Local 
Government Board, and that these new officials should have 
charge of, and be responsible for, different manufacturing 
districts in a similar manner to the Inspectors under the 
Alkali Act. 


[51] | b 
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The plan they proposed was, in fact, similar to that which 


the manufacturers of Hamburg have developed and applied in 
that city, without any bureaucratic influence or support. 
Mr. Burns, in his reply, was sympathetic, but did not hold 


aut any promise of immediate action by the Local Govern- 


ment. Board. - , 

The difficulties in the way of what was proposed were, he 
said, more serious than perhaps some of them realised. He 
stated his belief that. much improvement could be effected as 
regarded black-smoke emission from factories and works by 
the practical and technical instruction of stokers, and by the 
application of a bonus system for encouraging good stoking. 


If all factory smoke were abolished, however, the domestic - 


smoke problem would still remain, and this was undoubtedly 
one of the chief difficulties of the situation—fer the dwelling 
houses outnumbered the factories and workshops in the pro- 
portion of 1,000,000 to 35,000 in the Greater London area. 
The use of electricity and gas for heating and power pur- 
poses was, however, rapidly spreading, and the domestic 
smoke problem would gradually- disappear às the old form of 
coal-fire grate became supplanted by these newer appliances. 

There is no doubt that public opinion will support Mr. 
Burns in his belief that progress is being made, and that 
there is now a much more general recognition by large fuel 
users that a sinokey chimney is evidence of defective com- 
bustion, and a sign of waste in the use of fuel. The 
evidence given before the Select Committee of the House of 
Commons shows that the large London Power Companies 
are fully alive to this side of the question : and it is doubt- 
ful whether the proposed amendment of the powers possessed 
by the London County Council would reduce in the 
slightest. degree the density of the smoke emitted by these 
large generating stations. Progress in smoke abatement 
will occur, as Mr. Burns pointed out, more steadily by 
education of the fuel users—the manufacturer and the 
stoker—than by-legislative action. The history and reports 
of the Hamburg Smoke Abatement Society are valuable 
testimony to: what. can be achieved by the manufacturers 
themselves, when free to-work out their own salvation in 
this matter. | 

Why this co-operative method of dealing with the black 
smoke question, as regards small works and factories, should 
not have been adopted in this country, is one of the 
* problems" that remain unsolved, and we shall be much 
obliged to any reader who cau furnish a solution. 


AMONG the matters indirectly raised by 
the discussion of the two turbine papers 
at the recent M.E.A. Convention, was that of obsolescence of 
plant, for the authors of these papers favoured the adoption 
of low-pressure turbines in conjunction with existing 
reciprocating plant, for the significant reason that it obviated 
the necessity of scrapping the latter until it was worn out. 
No particular saving in capital expense can be urged in 
favour of the low-pressure combination as against new high- 
pressure plant, and the latter is indisputably the more 
economical in working. "Then why adopt a makeshift policy 
of this kind? Apparently a sentimental objection to 
‘scrapping overrides the commercial objection to perpetuating 
what is, strictly speaking, obsolete plant. 

The average municipal councillor appears to have a mortal 
fear of the scrap heap, forgetful that such heaps are the 
milestones of all industrial progress, and that if not in 
evidence outside the works, they are generally to be found 
inside. 

Too often in this country the practice is to wait until the 
existing station is full to overflowing—with anything which 
may have happened to come its way—and circumstances 
necessitate the provision of a new station, before any thought 
is given to the adoption of really efficient modern plant. 
Once, however, the advantages derived from the latter be- 
come apparent, the engineer is able with due caution to dispose 
of some of the earliest encumbrances in his older station, 
which have heen losing money for him for 10 years or more. 


Obsolescence. 


All this, of course, takes time, and incidentally defers the 
progress of electricity supply : moreover, it cannot be 
justified, as a rule, by the financial conditions, stringent 
though they are, under which municipal suppliers work. 

Some little insight into what obsolescence may really 
mean can be obtained from our American friends, who six 
years ago started installing 5.000-Kw. turbines in the new 
Fisk Street station of the Chicago Edison Co.—four Curtis 
vertical type machines : these during the past year have been 
removed and replaced by four vertical. machines of 12,000 
KW. capacity each, occupying the same ground space, and no 
extra boiler power has eeii provided. A similar policy is 
under Way at the Union Electric Light and Power Co.'& 
plant at St. Louis, where four 5,000-kw. vertical turbines, 
installed within the last five years, are to be replaced again 
by four 12,000-K w. machines. ' 

Mr. G. R. Parker, who read a paper on the subject at St. 
Louis, justifies this drastic procedure from a commercial 
standpoint, because the larger machines could be installed 
without increase in floor space : the improvement in economy 
represented an annual charge which, if capitalised, would 
more than pay for the additional investment ; and practically 
no extra auxiliary apparatus or pipework was required. 

We are, of course, accustomed to startling developments 
on the other side of the water, and quite realise that 
American scrap heaps are apt to reach abnormal dimensions 
when viewed through English eyes; but it is nevertheless 
a question whether in this country the practice of ocenpying 
valuable space with the workable, though comparatively ineffi- 
cient, engines of 10 and 15 years ago, does not tend to 
hinder the general supply of cheap electricity, even more 
than the temporary financial stress which the scrapping 
process usually entails. | 


THE trade returns for the month of Jane 
are even more encouraging than those of 
the last few months. The, improvement 
seems to be gathering force as it proceeds. The official 
figures reflect an increase of £2,924,884 in importe—or 
5:65.per cent.; an increase of £5,081,679 in exports, the 
rate being 17:1 per cent., and an increase of £118,038 in 
re- export 55 per cent. In the imports some £1,301,000 
of the increase is represented by rubber. Manufactured 
goods imported show a decrease of £123,000. The exports 
show a great advance in manufactured goods, the product af 
our textile and woollen trades far and away predominating. 
Electrical goods exported increased by £21,623 as compared 
with June, 1909, making the total for the past month 
£168,166. If the rate recorded so far be maintained we 
shall easily break all previous records in the matter of 
electrical and telegraph and telephone exports. Machinery 
exported increased to £2,464,781, an advance of £160,68% 
as compared with June, 1909. Iron and steel manufactures 
were £224,369 up, and other metals £192,121. "The value 
of the exports for the first six months has been £27,651,373 


Trade in 
June. 


better than in the corresponding period of last year, and the 


imports have been better hy £32,805,148. Altogether the 
trade of the country is beginning to boom. 


THE value and convenience of battery 
propulsion for ambulance vans has long 
been appreciated by the authorities of the 
the City of London, and fire pumps, both propelled and 
operated by the same means, have been successfully 
employed by the City of Berlin for several years. 
Recognising, rather late in the day, the advantages of these 
electrically-driven appliances, the Fire Brigade Committee 
of the London County Council has just recommended the pur- 
chase of three electrical escape vans. Particulars of the Com- 
mittee’s report are given elsewhere in this issue. The mstant 
readiness for service and the great reliability of the electrical 
drive are strong points in its favour; it is easy, too, 
to employ electric motors for quickly elevating the ladders. 
We have no doubt that the experiment will prove satisfactory 
here as elsewhere, and we bope that it may lead to a con- 
siderable increase in the adoption of electricity for this and 
similar purposes. 


Electric 
Fire Escapes. 
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SMOKE ABATEMENT: TWO TYPICAL 
p = REPORTS. 7 


Bx JOHN B. C. KERSHAW. 


THE Societies for the Abatement of Smoke which flourish in 
London and Hamburg represent two distinct methods. of 
attacking the black smoke evil, and the Reports for the year 
1909, which have recently appeared, gain considerably in 
interest when read and studied together. : 

The London Society was founded in 1899, and draws its 
support chiefly from the artistic and cultured classes of 
London society, there being few representatives of the manu- 
facturing ór engineering class upon its Committee or upon its 
Register. Under the presidency of Sir William Richmond 
this Society has undoubtedly effected good work in the past, 
by drawing public attention to the dirt and damage caused 
by black smoke in the Metropolis. 

The Society maintains an inspector who reports the cases 
of excessive emission of black smoke as they arise to the 
Committee, who in their turn report to the various councils 
and authorities concerned. 

The Committee's advocacy of a sterner administration of 
the existing law by the London Borough Councils and other 
local authorities, however, has not received the support that 
might.have heen expected, and in the 1909 report of the 
Society the Committee state that  prosecutions .for the 
emission of black smoke, under the London Public Health 
Act of 1891, have now virtually ceased within the metro- 
politan area. li | 


In the case of West Ham 3,500 complaints have been 


made by the Society to the local Corporation, and not one 
single prosecution has been undertaken. Under the 
circumstances if is not surprising, therefore, that the Council 
‘of the Society supported the London County Council's 
Bill for an amendment of certain clauses of the 1891 Act. 
The Hamburg Society is differently constituted and has 
more practical aims, since its object is to reduce smoke by 
educating the fuel-user in more efficient methods of com- 
bustion. .Founded in the year 1902 as a voluntary Associ- 
ation, by d few Hamburg manufacturers, who desired to 
suppress the emission of black smoke and at the same time 
to increase the working efficiency of their bojler plants, the 
Society ‘has-achieved a striking success. j | 
The Association has increased in numbers and influence 
each year since its formation, and now has 365 subscribing 
member's on its register, and 1,207 boilers under the control 
‘of its engineers. To-day it is, without doubt, the most 
useful Smoke Abatement Society in existence. It possesses 
a strong Committee of manufacturers, and a staff of five 
engineers ‘and four instructors for firemen, who devote tlie 
whole of their time to the supervision of the steam-raising 
and heating plant of the members of the Society. Increases 
of between 10 and 15 per cent. in efficiency are of common 
occurrence as a result of the supervision of the Society's 
‘staff, and the annual Reports and other publications of the 
Society now form a most valuable reference library of 
literature ‘on the allied subjects of smoke prevention and 
fuel economy. 
"The London Coal Smoke Abatement Society.—The report 
of this society for the year 1909, presented at the annual 
meeting on Wednesday, May 4th, states that the past year 
has been marked by indications of a rapid growth in the 
interest taken in the smoke abatement movement in London 
and in the provinces. When the society commenced its work 
in 1899, little support waa given to it outside the Metropolis, 
whereas now the municipalities in all parts of the United 
Kingdom are awaking to the necessity of coping with the 
evil, and the Committee of the London Society are 
constantly being asked for advice and assistance. During 
the past year, 1,156 cases of excessive smoke emission were 
reported by the Society's inspector, and in most of the cases 
in which the emission was, sufficiently constant and serious 
to constitute a public nuisance, complaints were made by 
the Societyto the borough councils and other local authorities 
concerned. In other cases, where the smoke emission was 
considered to be due to temporary breakdown or similar 
causes, representations were made direct to the offenders, 
with good results. "There are, however, a limited number of 


Metropolitan authorities which refuse to enforce the 
Provisions of tlie London Public Health Act of 1891, as 
regards black smoke emission, and in the opinion of the 


Committee of the Coal Smoke Abatement Society, no further 
step forward in the suppression of the smoke nuisance can be 
expected until the law has been simplified and the powers of 


the London County Council extended. The London County 
Council, therefore, included in its General Powers Bill for 
1910 three clauses amending and extending it8 powers in 
relation to the emission of “ black smoke." | l 
As the proposed amendments were of. considerable public 
interest and importance, they are given in ertengo here: 
Clause 20.—Sec. 24, summary: proceedings for abatement of 
nuisance caused by smoke, of the Act of 1891, shall be read and 
have effect as if the word black were omitted from paragraph (5) 
thereof, and as if the chimneys to which the said section applies 
included the chimneys of :— l KA 
(a) Any factory or workshop as defined by the Factory and 
Workshop Act, 1901, belonging to or used by the Crown ; and (^) 
any building or place in which any operation or process is carried 
on under statutory powers, and as if, for the purposes of the said 


Section as amended and extended by this part of the Act, the ex- 


pression chimney included any opening through which smoke is 
emitted. l i _ ees 
Clause 21.—1. In any case in which a sanitary authority requests 
them so to do, it shall be lawful for the Council, in lieu of such 
sanitary authority, to enforce the provisions of Sec. 23 (furnaces 
and steam vessels to consume their smoke), and of the said Sec. 24 
of the Act of 1891 as amended and extended by this part of the Act. 
2. Without prejudice to the powers conferred upon the sanitary 
authorities by Sec. 14 (power to proceed where cause of nuisance 
arises without district) of the Act of 1891, it shall be lawful for 
the Council.to enforce the provisions of the said section in the case 
of any nuisance from smoke which appears to be wholly or partially 
caused by some act, default or sufferance committed or taking place 
without the county and affecting the inhabitants of the county ; 
provided that in any case in which the Council institute proceedings 
under this sub-section, it shall not be lawful for any sanitary 
authority to institute proceedings in respect of the same nuisance. . 
3. It shall be lawful for the Council to enforce the provisions of 
the said Secs. 23 and 24 of the Act of 1891, as amended and extended 
by this part of this Act, in their application to any building or 
premises belonging to or used by a sanitary authority, and fire- 
places or furnaces therein and chimneys thereof. l E" 
, 4. For the purposes of this Section the Council may institute 
any proceedings and do any act as if, within the meaning of the 
Act of 1891, the Council were a sanitary authority and the county 


J. were their district. 


Clause 22.—It shall be lawful for the Council to expend such 
moneys as they may think fit, not exceeding in any one financial 
year the sum of £500, in investigating and advancing measures with 
respect to smoke consumption and the abatement of nuisance 
arising from smoke. 

These proposals of the London County Council received 


the warm support of the Committee of the Coal Smoke 


Abatement Society, for since the decision of Mr. Curtis 


Bennett in the Lots Road Generating Station case, there has 
been a marked disinclination on the. part of the borough 
councils to undertake- legal proceedings against offenders 
under the 1891 Act, and prosecutions for smoke nuisance 
within the metropolis have practically ceased. The Com- 
mittee of the House of Commons, however, on the 28th ult., 
after hearing evidence in opposition to this extension of the 
Council’s powers, refused to accept these clauses. 

The final paragraph of the Report deals with research 
work and with the training of stokers. Brief details of the 
work carried on by Profs. Cohen and Smithells, of Leeds, 
by the officials of Glasgow Corporation, and by Drs. des 
Væux and Owen, of London, relating to gas fires and to the 
pollution of the atmosphere with soot and dust, are given ; 
and reference is made to the valuable course of lectures to 
stokers given last winter at the Borough Polytechnic by 
Messrs. Booth and Hildred. The publications of the U.S.A. 
Geological Survey Department, and of the Hamburg Smoke 
Abatement Society, are also referred to. 

The Report of the Hamburg Vereins fiir Feuerungs-betrieb 
und Rauch-bekimpfung.—The year 1909 closed with a 
membership of 365, and with 1,207 boilers and 155 other 
furnaces under the control of the Society's officers ; an in- 
crease under both heads as compared with the previous year. 
The Hamburg “ Bakers’ Guild ” has joined the Society, 
and the “ ovens" of its members are now worked and fired 
in accordance with the experienoe obtained by special study 
and observation of their requirements. The influence of 
the Society has also extended far, beyond. the confines of the 
city of Hamburg, and a large proportion of the new members 
are owners of factories or works in the outlying towns and 
districts. The emission of smoke from ships lying in the 
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river and in dock is now claiming the attention of the 
Society’s officers, and it is hoped that shortlyisome improve- 
ment will be effected in this direction. 
estimation of the amount of soot and dust suspended in the 
air of the city, by members of the Hygienic Institute, has 
been completed during the past year, and a Report has been 
published giving details of the methods of estimation used 
These records will prove of 
great value for comparative purposes when this method of 
investigating the evils of smoke and dust has become more 
generally used. As regards technical matters, the officers of 
the Society, in addition to their regular work of testing 
and supervising the efficiency of the steam plant of 
the members, have carried ont special investigations relating 
to mechanical firing, the purchase of fuel on a heat unit 
basis, and other matters. The training and superviaion of 
stokers by the instructor stokers in the pay of the Society 
forms still one of the most valuable departments of the 
Society’s work. The staff of the Society now numbers five 
engineers and four instructors. 

A second edition of F. Haier’s work on the smokeless 
combustion of fuel for steam-raising purposes has been pre- 
pared by the engineers of the Society during the year, and 
is ready for publication, while the course of lectures on 
fuel and firing, delivered during the winter months by Herr 
Nies, has now been published in pamphlet form. 


COST CURVES. 


By ROLAND WHEELER, A.M.I.E.E.. Gibraltar. 


IN dealing with the question of separating the ** standing 
charges from running charges in central-station practice 
with regard to such items as “coal, water, &c., the following 
method is a simple and fairly accurate one. 

Take the case of the coal. As there is a more or less 
constant quantity of coal required to keep the plant “ ready 


7 
SOR = 


to supply,” i.e., standing charge," and also a more or less 
constant quantity required to generate each unit, 7.e., 
„running charge," then the * units generated” and “ lb. 
per unit " curve &hould satisfy the following equation :— 


TY =K +k. 
. Where r = Number of units per week. 
y = Total coal consumed per unit. 


K = Coal required to generate each unit. 
k = Quantity of coal required to keep the plant 
“ready to supply.” 


A simple way of obtaining this is to plot a rongh curve 
from actual working results, “and to correct it where necessary 
to a smooth curve satisfying the equation, 

On the accompanying chart the points are taken from 
results obtained in practice, and the curve is found to satisfy 


tlie equation— 


ry= 35 r + 53,900. 
From this it will be seen that, roughly, 24 tons of coal 
per week is required to keep the plant * ready to supply," 


The . systematic 


TOTAL COAL an wetn. TONS 


an urban authority, at .least 


$3 


ie. “standing charge.“ and that 3:6 Ib. is the quantity 
required to generate each unit," t.e., * running charge.” 

The straight line gives the total coal consumption per week 
in tons, set out from the Ih. per unit curve. 

The following are some of the advantages of the curve :— 

1. It gives the running cost per unit, and therefore the 
lowest price at which units may be sold fer the purpose of 
equalising the“ peak." 

2. It gives an excellent method of regulating coal bonuses 
for the stokers. 

3. The rate at which the Ib. per unit should increase as 
the units decrease is seen at a glance. 

i. It gives a very simple way of estimating your total 
coal consumption for the following year. 

Oil, water, and similar items may be plotted in the 
same way. 

Should this interest any of your readers, 1 should be verv 
pleased indeed to give them any further details they max 
require. 


FEES FOR SPECIFICATIONS. 


‘FROM OUR LEGAL CONTRIBUTOR.] 


CERTAIN letters have recently been published in the REVIEW 
dealing with the practice of public bodies who invite tenders 
and make a charge for copies of the specifications. In some 
cases the payment of one guinea, which is not returnable, is 
demanded for plans and specifications, In other cases the 
tenderer is supplied with one copy of the specification, which 
has to be returned, and if he requires other copies he must 
either make them himself or pay for them. 

It is pointed out that this is a matter of uo able 
hardship to contractors : and it is obvious that the payment 
of even so small a sum as one guinea, before the would-he 
tenderer knows anything about the work which he will have 
to do, may be just enough to put smaller firms out of the 


running. 


Legal remedy there is none. To write for specifica- 
tions in the circumstances mentioned is to consent, to the 
payment of one guinea in any event. Furthermore, by the 
Public Health Act, 1875, before any contract of the value 
or amount of £100 or upwards is entered into bv 
10 days public notice 


must be given, stating the nature and purpose of the 


proposed contract. and inviting tenders for the 
execution of the works; and the urban author- 
ity must also take sufficient security for the due 


performance of tlie contract. They are thus bound by 
Statute to invite tenders : and it is obvious that, if they 
were to send out a copy of the specification gratis to every 
applicant, considerable expense might be unnecessarily 
incurred. It might be possible, however, for the party 
inviting tenders to publish an abridged form of specification 
which could be obtained at a purely nominal cost, and which 
would enable a would-be tenderer to decide off-hand whether 
execution of the proposed works would be at all feasible. 

There are circumstances, however, in which the cost of 
a specification paid for in circumstances similar to those 
above-mentioned may be recovered. In a recent case the 
corporation of a tewn invited tenders. The sum of one 
guinea was payable for a copy of the specification, and the 
sum of £100 was payable as a deposit with each tender. A 
firm who sent in a tender received a notification to the effect 
that their tender was accepted, and they then attended to 
view the plans and to peruse the conditions of contract. 
Instead of reading the conditions, they asked the engineer of 
the corporation whether the conditions were in the usual 
form. He replied that they were. Subsequently, on reading 
the conditions, it was found that they were of a most unusual 
description, and the tenderers refused to sign a contract. 
They then brought an action to recover the deposit, and the 
sum of £1 1s. which had been paid for the specification. 
Mr. Justice Channell held that they were entitled to recover 
both sums. This. of course, was an unusual case, which is 
not likely to recur. Had the tenderers merely declined to 
go on with the contract because they found that they had 
underestimated the cost, neither sum could have been 
recovered. 


-= 
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CORRESPONDENCE. had been adopted as a guide. I have already commented at 


Letters" received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cutions at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


Lightning Conductors. 


As thunderstorms are very prevalent just now, and it is 
important that lightning conductors should be in good con- 
dition, it might interest your readers to know of a method of 
testing the same for faults likely to develop, such as joints 
failing, or the conductor’s section being reduced owing to 
atmospheric or other influence. 

The method I write about is, so far as I know, new, and 
was devised by Mr. J. H. Storey, of Messrs. Storey Bros. and 
Co., Ltd., of Lancaster. On the large chimney at the above 
works, two conductors are fixed on opposite faces, each of 


which is connected to a ring of discharging points at the 


top. Near the ground each conductor has a coupling piece 


Coupling 


Water main 


which can be removed for testing. Mr. Storey’s method is 
as follows :—The two conductors having been disconnected 
from earth, an accumulator and suitable resistance are put 
in series with them ; the circuit is composed of the accumu- 
lator, resistance, the two conductors and the ring of dis- 
charging points, as in the figure. A fairly large current 


is used, and the drop in volts is noted and compared with - 


the drop when the conductors were new. 

'The two conductors on the earth side, which are coupled 
to, and a few feet apart on, a 6-in. water main, are then like- 
wise tested, and compared with the test when new. 
Obviously, any fault that may be developing will at once 
disclose itself. 

'This method is much cheaper and more reliable than 
sending up a chimney jack to examine the conductors and 
connections. 

Novice. 


As there has been no reply from the desired quarter to 
„W. H. B.s" letter in your issue of 1st inst., it may not 
be out of place for me to make a few comments, although I 
know nothing of this particular case beyond having seen the 
specification sent out by the builders tendering for the con- 
struction of the tower, which reads as follows :— 

** One lightning conductor, consisting of stout copper sky 
rod and ball terminal 8 ft. high with platinum points, fixed 
to pitch pine finial, and connected to copper tape with an 
approved coupling, the tape to be 1 in. x jg in. copper 
about 136 ft. long, fixed to roof in an approved manner, and 
to side of tower by strong gun-metal holdfasts, an 1 connected 
to the water main below ground with copper studs and 
soldered joints."' 

Although this specification does not bear internal evidence 
of having been prepared by an expert, I think it probable 
that it is a more effective method of protection than if the 
extraordinary report of the Lightning Research Committee 


some length in (I think) your columns, as well as elsewhere, 
on this report, and it is, perhaps, scarcely necessary for me 
to recapitulate my remarks. I may say, however, that experts 
do not regard it as valuable, and in presence of the recent 
damage by lightning to the Royal Horticultural Hall. 
Vincent Square, S. W., fitted with the ‘modified cage” 
system advocated by this Committee, applied by its hon. 
sec., Mr. Killingworth Hedges, and described and illustrated 
in his book ** Modern Lightning Conductors,” their opinion 
is not likely to be any more favourable. 

The suggestion that the bending of the conductor to the 
outline of the building constitutes a source of inefficiency, is 
one that I have challenged on many occasions, but no one 
has put forward any theoretical considerations, experimental 
proof or practical results to show that an abrupt bend in a 
conductor tends to increase liability to side-flash. It eun be 
shown experimentally, and on the most elementary electrical 
principles, that to zig-zag a conductor backwards and for- 
ward as closely as possible, so giving it a great number of 


extremely abrupt bends or changes of direction, reduces self- 


induction and consequent liability to side-flash to a minimum, 
and, if theré were not practical considerations that render 
such a course out of the question, one would be disposed to 
suggest it as a better method than‘running the conductor in 
a straight line. ö 

So far as engineering details are concerned, I consider that 
the better methods of protection in vogue 20 years ago, are 
the best to-day, but knowledge as to the data to be con- 
sidered in applying conductors effectively has improved. 
We owe nothing to the Lightning Research Committee in 
this respect, however. We can only credit it with having 
caused a great deal of scepticism in the popular mind, 
through the misleading statistics it puldished, as to the 
utility of lightning conductors. SE 
Alfred Hands. 
London, E.C., July Sil, 1910. 


[Our correspondent’s references to the zig-zag show that 
he has totally mistaken its purpose and effect on self- 
induction.— Eps. E. R.] : ' 


Unnecessary Fuse Dangers. 

For every accident of a less serious nature which is 
reported to the Board of Trade and included in the statistics 
issued by the Home Office Inspector, it is safe to say that 
there are many which are not so reported, either because they 
occur on private premises or because they are of such common 


. occurrence as to be disregarded. This applies with full force 


to accidents in connection with fuses which result in the 
attendant sustaining burns or shock of greater or less severity. 
The damage to apparatus, switchboards, buildings, &c., 
occasioned directly or indirectly by ineffective fuses, remains 
for the most part unrecorded, and often undiscovered at the 
time, or is attributed to another cause. 

The immediate causes of all accidents from fuses are so 
well known, that the remarks contained in the Report of the 
Inspector of Factories and Workshops can serve little purpose 
unless strong action is taken by the Government, Insurance, 
and other authorities, on whom the duty primarily rests. 

There is to-day so much novelty-mongering in this country 
and so little insistence on simplicity and serviceableness, that 
all of us at times are apt to lose sight of the qualities which 
are essential to efficiency and safety in various apparatus. 
Fuses are marketed and installed which contain ingeniously 
devised channels and passages outlining all the letters of the 
alphabet moulded iu massive porcelain ; most of these are 
open to the following serious criticisms :— 

1. Their terminals are bare and open to accidental contact. 

2. The fuse wire is exposed, so that hot fused metal is free 
to fall or fly over the surroundings. 

3. The path of the fuse wire—if the path provided by the 
maker is adhered to—is tortuous and long, and involves an 
unnecessary waste of power and production of heat. 

4. There is nothing to ensure either that the correct size 
and kind of fuse wire is used, or that the wire is threaded 
through the holes and passages which are, in the manufac- 
turer's opinion, indispensable for safe operation. 

5. Hardly one of these fuses will meet short-circuit. or 
even heavy overload conditions without complete collapse. 

E 


cn 
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6. The flimsy clip contact usually provided is frequently 
found to be absorbing many times as much energy and volts 
drop as the fuse itself. ij 


For house installations above all others, it is surely as 


essential that all the live parts of a fuseboard should be 
enclosed and inaccessible, as it is for tumbler or other 
switches to have insulated covers ; and if it is considered 
dangerous for an ironclad switch to have a narrow slot 
through which the handle passes, how can the practice of 
open fuse wire be defended or permitted ? In any large 
building there will be found at least one distribution board 
fixed, perhaps, in a corridor, above the head level, of which 
the cover has either swung open, or is minus its glazing ; 
that box is full of a number of potential squibs likely at any 
moment to distribute red-hot pellets on a passer-by, or on 
any inflammable material in the neighbourhood. 

For what reason are enclosed fuses scarcely used at all in 
this country ? Is it that they are, perhaps, more expensive 
than the “ china puzzle type, or that they are complicated 
_or difficult to understand and fix ? No, the chief reason is 
because the contractor or engineer considers that the most 
important property of a fuse is that it should form a handy 
receptacle for hairpins, &c., in case of emergency, i. e., in 
case the circuit is badly overloaded, as shown by the blowing 
of the proper fuse-wire. 

We are, it seems, guided and ruled in this matter by 
those ** electrical engineering firms and dealers“ mentioned 
on the front page of the Daily Mail of the 9th inst., who 
require to be shown “the ‘volts, amperes and watts” to 
convince themselves that the iusertion of a resistance in 
series with a lamp on constant potential mains will reduce 
the total amount of energy consumed. 

Surely it is neither wise nor profitable that so much 
latitude is permitted in the choice of * safety " fuses. 


An Isle of Wight Contract. 


In your issue of July 8th I was interested in reading, on 
page 54, a notice referring to the contract of the Isle of 
Wight Isolation Hospital Board for electric light, which 
was tendered for by several firms who had worked out 
specifications for fair competition. - 

An estimate was tendered by myself for £107 10s., so that 
the reply of the clerk to the Electrical and Motor Co., of 
Banbury, viz., ** That the Committee wished to give the work 
to a local firm," seems all the more extraordinary, seeing that 
am a local contractor, and that my estimate was lower than 
the one accepted. 

Edward C. Gatrall. 

Ryde, I. of Wight, July 9th, 1910. 


Commutator Troubles. 


We have been considerably interested in the discussion 
voing on in your columns on ** Commutator Troubles.” We 
ure glad that W. R. H.” has been so kind as to draw the 
distinction between mica aud micanite, as mica—a natural 
substance of the highest insulating value—is often blamed 
for troubles caused by an artificial material made up of small 
pieces of mica cemented together—an insulator of inferior 
value to mica. 

We do not thiuk that there would be any trouble with 
commutators if solid mica was always used for insulating 
the sections - so far as the insulation is concerned. We 
would suggest as one of the probable causes of “ pitting ” 
that, when the commutator warms up, the cement holding 
the micanite together is softened, and—as in commutator 
micanite there is very little cement left to hold the mica 
together—the small broken and cut pieces along the edge 
of the micanite are thrown or dragged out. Such a thing 
would be impossible with good solid mica. The difference 
between mica and micanite is not such a very great 
percentage on the total cost of a machine, and it is to be 
regretted that some manufacturers should be led to sacrifice 
the old. British reputation for reliability and low up-kcep, in 
the mad craze for cheapness, which usually proves the 
dearest in the long run. 


F. Wiggins & Sons. 
London, E., July Sth, 1910, i 


The correspondence re commutator trouble in the current 
number brings to my mind a dynamo fault which may be 
interesting, and any suggestions for the remedying of the 
same would be much appreciated. The facts are as follows: 
A shunt-wound dynamo was put down about eight years ago 
to charge a 60-cell 600-ampere-hour battery, at 125 amperes. 
All particulars of the output of the dynamo have been 
eradicated, and the above rates are taken from the battery 
direction sheet ; presumably the dynamo has at some time 
done this. 

What now happens is, the charge starts very well with the 
60 cells in at about 120 amperes, 120 volts, three or four 
studs still left on the shunt regulator. After running about 
an hour, and notwithstanding that the five spare cells are 
switched out—.e., discharge rate, 110 volts—the shunt 
winding gets increasingly warm, excessive sparking takes 
place, and with all resistance cut out the charging rate falls 
to 40 or 50 amperes. 

No alterations have been. made in the speed of engine or 


size of dynamo pulley. mom 
so Worried. 


I beg to thank those gentlemen who have replied to my 
letter. ; 

I am of the opinion that the trouble is caused through 
the poor quality of the insulating material employed between 
the segments, coupled with the fact that the mica has been 
filed down, leaving a convenient groove for copper and 
carbon dust to collect in, while the machine is running, so 
causing small shorts which in time char the insulation and 
burn the edges of the segments. 

Personally, I do not agree with filing down the mica, 
although apparently it improves the running of the machine 
for a short time, but unless the insulation is of the best 
quality it is almost sure to be charred and pitted in time; 
if it were of the best quality it would run all right without 
filing. 

In reply to Mr. Ainsworth, I might say that a broken, or 
even a loose, connection would be very obvious, due to the 
bad flashing, iu fact, it would be practically impossible to 
keep the machine running on load. 

I have tested the armature of the machine under dis- 
cussion and found it O.K., which proves, I think, that the 
fault lies with the insulating material. If this is so, and 
this does not seem to be an isolated case, then some of the 
insulating material that i8 used for commutators nowadays 


must be of rather questionable quality. 
Worried. 


Co-operative Lighting. 
- The pressure of supply here is 240 volts. Two adjoining 
shops wish to run four arc lamps along their fronts, one 
customer haviug the meter, and extending his wiring over 
the other front. I see no objection to this, or possible 
trouble due to extension. of the principle, but should like to 
hear of any similar case already at work. 
B. E. E. 


Electricity in Mines. 


I note the remarks made in the current issue of the 
ELectricaL REVIEW. One question I would like to ask, 
viz. : What is intended to be done with the number of good 
all-round practical colliery electricians and electrical 
engineers who are employed at the present time at collieries, 
aud have been so for years, in charge of the plant, and who 
keep the same in good working order, in spite of all the 
washerwomen’s tales that are told? These men have not 
had the chance of a university education, but still they are 
good men, and, in many cases, I am sure their experience 
has only been gained by very hard work. 

Now, what I should like to know is, are these men to be 
thrown on to the scrap heap to make way for the sons of 
broken-down gentlemen, with their university education and . 
lordly manners, who are too lazy, in most cases, to do an 
honest day's work, and who are afraid to dirty their hands, 
and who require a fat screw to walk about and give orders? 
If this is what electricity in. mines is going to drift into, I 
say the sooner colliery managers throw it out and adopt com- 
pressed air again, the better it will be both for the miner 
aud the manager, 
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By the tone of most technical papers, one would think 
that colliery electrical engineers at the present time are 
nothing else but big noodles. I do not say there are none, 
but I am very pleased to say from my experience that they 
are in the minority. But I know some very big noodles in 
the electrical profession not engaged in mines, and who 
receive a fat screw also; and I still maintain that for 
colliery work an electrical engineer is required with a good 
all-round practical experience, and a thorough knowledge of 
mines. 

To make any other arrangement is to put a big bull in a 
small china shop. I have had the experience of employing 
a university student in electricity for mining work, and I do 
not intend to make such a serious mistake again. I wish to 
goodness that people who have no knowledge of mines, would 
leave the electricity in mines question alone. "They aredoing 
more harm than good. Some of the electrical people who are 
making so much to do about electricity in mines, know 
nothing whatever about it. It is a separate and distinct 
profession from all others, and cannot be taught out of text- 
books. 

In reference to Mr. Rowan, of the Electrical Trades’ 
Union, I should like to know how he is able to form 
an opinion on the sort of electrical apparatus in use in 
mines? How many mines has he visited ? My opinion of 


the colliery electrical engineer is very different to his. I- 


have been into. a great many mines in this country, and T 
have seen some very good men in charge of the colliery 
electrical plant, and, I regret very much to say, in charge of 
some very shoddy material; but they have to make the 
best of it. 

I should like to know who is educating the electrical 
manufacturer as to the most suitable class of electrical 
material for mines, if it is not the colliery electrical engineer ? 
I am sure it is not the colliery manager; I hope Mr. 
Rowan's opinion is not due to the fact that some short time 
ago circulars were sent to a great many colliery electricians, 
through the check weighmen, asking them to join the 
Electrical Trades’ Union, and a great many took no notice 
of them, as that kind of thing was no use whatever to 
colliery electricians. We should all be pleased to have more 
electrical inspectors of mines, then we could show them all 
the shoddy parts of our switchgear, motors, &c., and then, 
no doubt, we should be able to get things put right, and the 
fairy tales, and superior experience, and’ “not according to 
our practice,” of some electrical manufacturers would not be 
taken so much notice of. 
i Ivanhoe. 


INQUIRY.—AÀ correspondent requires the names of makers 
of rotary hair brushes, driven by internal electric motors. 


ELECTRIC SPOT WELDING.’ 
By A. E. BUCHENBERG, 


BROADLY speaking, spot welding is limited to the uniting of 
overlapped sheets with comparatively large surface areas of metal 
‘in contact. Only a small percentage of the actual contact surface 
is jointed, the welding area being confined to one or more distinct 


locations which are entirely independent of each other. The 


heating current does not flow across the entire area of the contact 
surface as in a butt weld, but is confined to a limited path at each 
of the so-called “spots.” The heating action of the current is 
thus localised in a restricted area to form a weld, while the 
remainder of the stock remains cold. This concentration of the 
heating current may be accomplished in either of two ways. 

The first method, commonly known as point welding." necessi 


tates the raising of slight independent points or projections on 


either or both of the surfaces to be spot welded. If current is now 
caused to flow across the two pieces of work by means of flat dies 
or electrodes (one on each side), the current between them must 
obviously be concentrated to the projections of the metal. These 
projections, under the heating action of the current. almost 
instantly reach a fusing temperature, and the weld is completed 
by mechanical pressure exerted upon the dies to force the flat 
surfaces of the stock together. The points or projections on the 
metal may be of any size er shape, and one or more spots may be 
welded at the same instant with one operation. The principal 
objection to this method is the necessity of preparing the stock 
under a punch or press for the welding operation, and the difficulty 
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of assembling some classes of work with projections on the surface 
of the stock. 

With the second method no preparation of the stock is required. 
The heating current is concentrated to the area of the spot to be 
welded by means of pointed dies or electrodes, one on each side of 
the work, whose opposed ends are shaped to the size of the spot 
weld required for any particular piece of work. The weld is com 
pleted, as in the first method, by means of mechanical pressure to 
force the dies tovether. 

The operation is as follows: The two parts to be spot welded 
are properly located by means of'a jig between the opposed ends of 
the. welding dies, which are normally separated to afford the 
proper clearance. The dies are now brought together to grip the 
stock between them. At this stage only enough pressure is exerted 
to bring the welding surfaces into contact. The switch is now 
closed, and the stock begins to heat at the one spot directly 
between the opposed. faces of the dies. When a welding tempera- 
ture has been reached, the switch is opened, and heavy pressure 
exerted by a lever to form the weld. The time required to make a 
spot weld is short, ranging from a fraction of one second on thin 
stock to three or four seconds on 0'25-in. stock. The time during 
which the current is used is so short that only a very small amount 
of heat is cariied to the surrounding metal by conduction. On the 
thinner stock the discoloration from heat is barely noticeable 
beyond the area covered by the welding dies, while with heavier 
stock the discoloration may extend to a distance of 0'125 in. all 
around the weld. 

The diameter of the spot welds will depend upon the size of the 
projections thrown up on the surface of the metal or upon the 
area of the welding die contact points, which in either case may 
be of any desired area. Since the ultimate strength of the weld 
will in most cases be determined by the tearing strength of the 
metal around the circumference of the “spot,” the diameter need 
not be great. A diameter of 0'25 in. is amply large for No. 20 
gauge stock, and (375 in. for 025-in. stock. The number of welds 
required for any particular piece of work will depend upon manu- 
facturing conditions and strength requirements. 

While the momentary current required to make a spot weld is 
considerable, the time is very short. and no current is used excep 
when the switch is in the closed position to make a weld. These 
conditions, and the fact that expert labour is not required, make 
the actual energy consumption of the machine surprisingly small, 
and the cost of operation low. 

It is not necessary that the thickness of the two pieces to be 
spot welded be the same. As an example, No. 30 gauge sheet can 
be welded to 0°25-in. stock. Tinned or galvanised stock, as well as 
aluminium-coated sheets, can be welded without difficulty. Dis- 


similar metals, such as iron and brass, can be spot welded to each 


other in a very satisfactory manner. A variation of spot welding 
is the welding of the cross-wires of refrigerator and stové racks, 
wire fence, kitchen utensils, &c. The heating current is concen- 
trated at the individual points in practically the same manner as 
mentioned above. . 

Spot welding, on account of its low cost and superiority over 
riveting in strength, and the elimination of projecting rivet heads, 
is being applied to a wide variety of work, among which may be 
mentioned metal utensils, hardware specialities, metal furniture, 
automobile bodies, metal door and window casings, &c, 


— 


RAILWAY MATTERS. 


QUESTION.—"The Railway Clearing House Classification mentions 
that rates for classes A and B' traffic refer to 4 tons as a 
minimum, while olass ' C' is subject to & 2-ton minimum. 

" With regard to classes I, 2, 3, 4 and 5,’ no distinct mention is 
made of the minimum charge for a through wagon in these classes, 
and as we understand that the custom varies in various parta of the 
country, we should be pleased to have your expert's opinion as to 
what is the legal charge for a through wagon in these classes, 
taking as an item, electrical machinery. 

" We think this is rather an important question from many 
points of view, as the railway companies are gradually increasing 
the size of their wagons, and some are already insisting upon a 
charge equal to 2 tons for a through load in classes ] to 5, and it, 
therefore, makes it very hard on traders in these districts when 
competitors in other neighbourhoods can send the same traffic 
through at the same charge as for | ton as a through load.” 

ANSWER.— The question asked by our inquirer as to what con- 
stitutes the legal minimum load for a through wagon of electrical 
machinery is one which is frequently asked by those traders whose 
works are situated in the North-Eastern part of England, and 
whose goods are carried by the North-Eastern Railway. Nowhere 
in this country does there appear to be as much dissatisfaction 
against railway charges as there is in the North, and it must be 
admitted that the Northern traders have just cause for complaint. 
Owing to this particular railway company having a complete 
monopoly they are in the fortunate position of being able to make 
their own terms, that is. as long as they do not infringe any of the 
many railway laws. 

In recent years this railway company have increased the size and 
carrying capacity of the wagons used for carrying merchandise 
over the railway, and it is evident that they wish to maintain as 
full a wagon load as possible. To do this they say to the trader: 
“If you require the wagon to travel through to destination you 
must pay for the traffic (even although the traffic weighs only one 
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ton) as a 2-ton load; if you do not, we shall be obliged to trans-ship 
the goods, and probably cause delay in the transport thereof." 

It is reasonable for a railway company to endeavour to maintain 
a good minimum load, but that they shall do so at the expense of 
the trader is clearly unreasonable. It is quite clear that when the 
regulations and laws relating to the transport of goods were made 
the carrying capacity of the wagons was less than it is to-day, 
so that the question naturally arises— Are the railway companies 
justified in enforcing restrictions and conditions which have not 
been enforced until recently ? 

The regulation in force respecting minimum loads is as under :— 

" For any quantity of merchandise less than a truck load which 
the company either receive or deliver in one truck, on, or at, a 
siding not belonging to the company, or which, from the circum- 
stances in which the mechandise is tendered, or the nature of the 
merchandise, the company are obliged or required to carry in one 
truck, the company may charge as for a reasonable minimum load, 
having regard to the nature of the merchandise." 

Everything depends upon what may be termed a reasonable 
minimum load, and having regard to the nature of the merchandise 
in the instance quoted, also the high price of the rate which is 
charged for electrical machinery. we are of opinion that the railway 
company aré not justified in maintaining a minimum wagon load of 
two tons in the case under notice. 

The usual practice on most of the other great railway lines is to 
charge such traffic as for a minimum load of one ton, and seeing 
this is a custom wlfich has prevailed for many years, it is certainly 
clear to us that the railway company will experience great difficulty 
in successfully maintaining that a reasonable minimum load for 
such goods is two tons. 

We would recommend that the matter be taken up, through the 
Local Chamber of Commerce, with the Board of Trade, who are in 
& position to deal with such matters as these. 

Out of this question another question arises— Are the railway 
people charging this minimum load to traders all over their system ? 
Personally, we doubt whether they are. and if this is so, the trader 
has a good claim for undue preference. 


* 


THE JAPAN-BRITISH EXHIBITION. 


(Concluded from page 6.) 


Messrs. VICKERS, Soxs & MAxiM, LTD. River Don Works, 
Sheffield —This is one of the largest and most impressive exhibits 
in the Machinery Hall. With its big guns and other manufactures 
of a like nature, which are famous the whole world over, we have 
no direct concern in this article; but there is what we may term an 
electrical section of the stand, the exhibits of this class being as 
follows: A Vickers rotary converter is shown of 300 Kw. capacity, 
running at a synchronous speed of 750 R. P.. when supplied with 
alternating current having a periodicity of 50 cycles per second. 
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Fic. l.—VicKEms 350-kw. ROTARY CONVERTER WITH STARTING MOTOR. 


In fig. 1 we illustrate one of these rotary converters. of 350 Kw. 
capacity, complete with starting motor. There is also a Vickers 
F type semi-enclosed shunt-wound variable-speed motor (frame, 
l6 F) fitted with interpoles, to give an output of 30 B. H. P. at 
220 volts, with a speed range from 280 to 840 R. P.. A Vickers 
semi-enclosed induction motor, slip-ring type (frame 10), to give 
40 B.H.P. at 730 R.P.M. when supplied with three-phase current at 
220 volts, 50 cycles, is also on view. 


THE ELECTRIC & ORDNANCE ACCESSORIES Co., LTD., of Cheston 
Road, Aston, Birmingham, show on the stand of the above firm, 
with whom they are closely associated, the following smaller 
motors and other lines :—One 15-H. P. (S.E. 4/A) motor, 225 volts, 
850 R. P. u., with slides and pulley : one 12-H.P. (S. E. 3/C) motor, 
220 volts, 850 R.P.M., with pulley ; one 6-H.P. 400-volt protected-ty pe 
starting panel, consisting of a 15-ampere D.P. lever switch, a 6-H.P. 
400-volt D.A. enclosed starter. and a No.] shunt regulator; one 
15-H. P. 220-volt D. A. protected-type starting panel: one 440-volt 
(S. 60) controller, and protected-type net resistance: also a 12. in. 
200/250-volt A.P. fan. 

THE INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS 
Co., LTD., Silvertown.— This firm have a well-arranged stand, where 
they very effectively display their rubber tiles and flooring. They 
have also a large show-case of specimens of a number of submarine 
telegraph cables manufactured and laid by them, also vulcanised 
rubber cables for electric light and power. 

THE GENERAL POT OFFICE exhibit of telegraphic apparatus, 
&., is of some interest to the public, but its historical interest to 
telegraph and electrical men is far greater, and will well repay 
study by those who are concerned in this department of electrical 
work and have not yet seen the collection. 

THE GENERAL ELECTRIC Co., LTD., Queen Victoria Street, 
London, E.C.—The public, owing to the rapid spread of electric 
lighting, is far more interested in electric lamps than formerly, and 
any exhibit which discloses to their view the various operations and 
stages through which these lamps pass in the process of manu- 
facture, is bound to be popular. It was so at Olympia in 1905, and 
at Manchester in 1908, and the crowd that gathers round the Osram 
stand at Shepherd's Bush in 1910, and is never tired of watching 
the skill of the deft-handed damsels, needs no more describing here 
than do the various performances which make up the occupations 
of these and a thousand other workers at the Brook Green factory. 
The only lamp-making exhibit in the hall --and a very well-arranged 
and brilliant one it is—it will lastingly $x the Osram in the public 
mind. But the stand is not exclusively devoted to lamps, for an 
outstanding feature, occupying a good deal of the remainder of the 
stand, consists of a variety of Osram lighting fittings. 

THE MAXIM LAMP Works, London.—This company has a good 
display of electric light fittings and Maxim arc and incandescent 
lamps. Candle and cluster fittings are shown, and one is reminded 
here that 400 of the Maxim arc lamps have been in service in the 
Elite and Art Gardens at the Exhibition from 1908 to 1910. 

THE WESTERN ELECTRIC Co., North Woolwich.— This exhibit 
consists of a number of fine large show cases, on an open stand for 
inspection, containing representative lines of well-finished telephone 
instruments and allied manufactures. 

Messrs, E. J. DUGDILL X Co., Failsworth, Manchester.— This is 
a full collection of the firm's extensible arm fittings for electric 
lighting, with which electrica! men are familiar through their 
display at some other exhibitions. 

THE DowsiNG RADIANT HEAT Co., LTD., 24, Budge Row, E.C.— 
The Dowsing manufactures are a line which undoubtedly appeal to 
everybody — electrical and otherwise. The well-known Solarium 
sun baths, luminous radiators and so forth, call for little notic 


FIG. 2. — VICKERS F TYPE MOTOR. 


here. On the same stand the LIN OLITE Co. has an exhibit of elec- 
tric lighting by Tubolite.“ 

Messrs, LAM BIE, WRIGLEY & Co. 116, City Road, London, E. C. 
—This firm is one of the official electrical engineering contractors 
to the Exhibition, and its display is a very varied one of manu- 
factures for electric power and lighting work, Electrically-driven 
high-pressure portable blowers, switchgear, electric fans, some 
special Bohemian lines of electric fittings and shades which are 
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perfectly captivating to the tastefully inclined, and appealing 
especially to the Japanese mind because of their ornate character, 
may be mentioned. 

THE BRENNAN MOoONO-RAIL.—Those who have read a great deal 
regarding the Brennan system of locomotion, but never seen it 
working, will undoubtedly be interested in this exhibit, which can 
be inspected, and probably a trip can be made on it at a small 
charge, if it is in operation at the time of one's visit. A special circular 
track has been laid down in a space behind the mountain railway 
The display comprises the experimental plant which was exhibited 
at Gillingham last year. The car. which is of military pattern, 
is equipped with two petrol.electric generators of 20 and 80 H. p. 
respectively, and is carried on a pair of two-wheeled: bogies, 
each provided with a 10-H.P. motor, driving one wheel by means of 
cranks and coupling-rods. The two gyroscopic wheels, weighing 
1 ton each, rotate at 3,000 R.P.M. in vacuo, in opposite directions on 
horizontal shafts; when any force is applied tending to overturn 
the car, these wheels precess about vertical axes, and, by accelerating 
their precession by the application of force to the cases in which 
they are enclosed, the car is caused to lean over so as to balance the 
disturbing force. The permanent-way consists of & single rail 
weighing 70 lb. per yard, spiked to sleepers. The car weighs 
22 tons, and can carry a load of 10 tons at 22 miles per hour on 
the level. 

THE FLOAT ELECTRIC Co, LTD., Britannia Works, Adam 
Street, New Kent Road, S.E, and Newcastle-on-Tyne. — This 
exhibit has attracted a good deal of attention from both 
English and foreign visitors. Its specialities include the 
"Float" portable hand-lamps (one of which we show in 
fig. 3), medical lamps for medical or dental purposes, "Float" 
mining lamps, and "Unit" miners lamps, all of which are 
manufactured in London. The basis of the Float system of 
single fluid primary batteries is the Float" electrolyte, which is 
manufactured under a patent process which prevents the generation 
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Fic. 3.— Hz TYPE. 
FLOAT PORTABLE LAMPS. 


of gaa, thus allowing the fluid to be hermetically sealed when 
either in or out of use. The electrolyte is supplied in two forms :— 
In fluid—in bottles, containing the correct charge required for the 
various patterns of batteries, or by the gallon ; in powder—packed 
in leadfoil, in various quantities for charges, or by the gallon, 
merely requiring the addition of water. This form greatly 
facilitates and cheapens packing and freight, and is essential 
for export. It is claimed that these batteries when charged do 
not run down, they can be re-charged by anyone, and at any 
time, in one or two minutes, they have no plates to buckle, no 
switches or internal flexible connections to get out of order, and no 
oxidisation, creeping, or spilling of fluid, and, it is stated, can 
be kept for any length of time, and in any climate, without 
deterioration. 

The (Unit) miner's lamp (fig. 4) is claimed to possess as nearly as 
possible all requirements towards improving difficult and dangerous 
conditions of working underground, and to be easy to manipulate and 
low in point of working cost. The makers have aimed to provide the 
miner or pitinan with a lamp more in keeping with the general oil 
lamp. that is a lamp showing its light in all directions and not 
giving too strong a light. In addition to these points, the miner's 
Unit is also supplied with a screen, cutting off, say, half the 
diameter, thus giving the lamp the characteristics of the larger 
patterns, viz., concentration of light, and by removing the screen 
the lamp is suitable for ordinary work. It weighs only about 21 lb.. 
is sealed against the miner. can be carried in any position and 
does not leak, and cannot ignite the most explosive mixture under 
any circumstances It contains a hermetically-sealed primary 
battery with a carbon-zinc couple, and it is designed to run for the 
period of a full shift, allowing for the time occupied in entering 
and leaving the mire. 


length of the arc with the screw. 


Captain Scott's Antarctic expedition is provided with an equip-, 
ment of the Float lamps of the Ha type, shown in fig. 3, with 
sufficient re-charging materials to last two years, divided into three 
lots, one for the base, one for the intermediate depót, and the third 
for Captain Scott's final dash for the Pole itself —the whole outfit 
weighs under 400 Ib. We learn from the Float Co. that they have 
been awarded a gold medal for their exhibit. 

Messrs. NEWTONS, Lro., Taunton.— This exhibit includes a 
25-H.P. motor with special Burleigh-Newton winding, a number of 
smaller motors of the Zone type, a 100-Kw. dynamo made for 
Messrs. J. Keiller & Sons, of Silvertown, and other manufactures, 
concerning which we shall publish fuller information in a later 
article, We understand that the firm has been awarded a Diploma 
of Honour for its exhibit. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Osrams in Miniature. 


In one of the many new leaflets that they have lately issued 
the General Electric Co., Ltd. of Queen Victoria Street, E.C., 
illustrate. and give prices of, a number of miniature Osram lamps 
for use with dry batteries, pocket lamps, torches, hand and miners’ 


Fic. 1. 


lamps, accumulators, &c. In fig. 1 we show one of these, which is 
supplied either with a clear globe or with an opal glass reflector. 
Fig. 2 represents a special line of high candle-power round-bulb lamps, 


which are intended for motor-car headlights and lanterns. 


Serles Stage Are Lamp. 


Messrs, AUSTIN WALTERS & Son, of 57, Lower Mosley Street, 
Manchester, have sent us particulars of their series-burning hand- 
fed stage are lamps, one of which we illustrate herewith. Ordinary 
hand-regulated arc lamps can, of course, be worked two in series, 
but difficulties are met with in striking the arc, which are obviated 


FIG. 3. 


‘SSERTES-BURNING HAN D-FED STAGE Anc LAMP. 


in this device by the addition of a series-wound solenoid, acting 
upon.an iron core linked to the back end of the bottom carbon 


holder: at the rear of the solenoid there is an iron adjusting screw 


also acting as a core, and when current is switched on the loose core 
is attracted into contact with the latter, striking the are. and is 


firmly held in that position, allowing the operator to adjust the 
When for a special effect only 
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one arc is required, the other is switched off by means of a switch 
provided at the side of the lantern. and the carbons immediately 
fall together, while the current ix shunted through a small 
resistance fixed under the lantern: on switching on again, 
the arc is struck as before. The economy obtained by burning two 
arcs in series instead of singly with resistance needs no demon- 
stration. The lamps may be separately switched on and off as 
required without interfering with one another's working. 

The lamp is enclosed in a well-ventilated lantern, suitably 
mounted to enable the beam to be directed to any part of the stage. 


d. E. Co. ' Controller, Type 11. 


The accompanying illustrations show the latest type of controller 
developed by the GENERAL ELECTRIC Co., LTD., and manufactured 
at their Witton Works. In fig. 4 the controller is seen with the 
cover removed, showing the large blow- out coil, heavy uralite spark 
shields, and strong panel and cam wheel: the second figure shows 
the blow-out coil and spark shields swung out, in which position 
every part of the interior is readily accessible for inspection or 
repair. It will be noticed that ebonite clamps are employed to hold 
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Fic. 4.— G. E. Co.'s TYPE 11 CONTROLLER, WITH COVER 
REMOVED. 


the leads of the blow-out coil in place. and that the terminals, 
which are provided with sweating lugs, are directly opposite the 
holes by which the cables enter, rendering wiring an easy matter. 
The case is of cast-iron, with a sheet-iron cover. The finger system 
is carried on a square steel bar, micanised all over. to which the 


Fig, 5.—CONTROLLER OPEN, WITH BLOW-OUT MAGNET 
SWUNG OUT, 


wrought-iron finger carriers are clamped. Each finger can be 
removed separately, without taking the finger bar out. The drum 
consists of four castings clamped to a micanised square steel shaft 
with screws and lock nuts, the castings having projections to which 
the interchangeable copper contact sezments are screwed. The 
cam wheel is keyed on the end of the shaft, and like the panel. is of 


^ 


very ‘substantial construction, these two parts with the panel 
spring, being of great importance to the safe working of the con- 
troller. The handle is cup shaped. so as to shed rain-water, and 
cannot be removed except in the off position. 

A sheet of fireproof insulating material is attached to the pole- 
piece of the blow-out magnet. and covers the whole length of the 
drum ; the uralite shields are cemented into slots in this sheet, 
without screws, thus preventing the possibility of a breakdown to 
earth. 

The controller is suitable for motors up to 50 B.H.P. on 500 volts, 
and for a maximum current of 75 amperes on lower voltages. 


Economic Electric Toaster. 


MESSES. F. A. WILKINSON X PARTNERS. LTD. of Harpenden, 
Herts., have placed on the market the electric toaster illustrated in 
fig. 6. This consists of an earthenware frame within which bare 
wire coils are suspended by means of springs, which take up the 
expansion of the wire when it is heated. The coils are protected 
with expanded metal guards, and the whole is mounted ina polished 
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Fia. 6. EcoNoMIC ELECTRIC TOASTER. 


aluminium casing. The heating coils are the same as are used in 
the Economic stoves, for which Messrs. Siemens Bros. Dynamo 
Works, Ltd., are selling agents. The toaster has a consumption of 
100 watts, and is made for any standard voltage; it costs very 
little, has a toasting surface 5} X 41 in. and toasts two pieces of 
bread at once, the heating wires attaining a bright red heat directly 
they are switched on. 


LEGAL. 


Messrs. BABcock & WILCOX. LTD... v. EDWIN DANKS & Co. 
(OLDBURY). LTD. 


ON July 7th. Mr. Justice Warrington. in the Chancery Division, 
concluded the hearing of the above action, which was brought to 
restrain an alleged infringement by the defendants of letters patent 
No. 30,779 of 1898. granted to the plaintiffs and Mr. Joseph 
Hutchinson Harrison for “Improvements in Gas Combustion 
Chambers for Steam Boilers and other Furnaces.” 

Mr. A. J. Walter. K.C.. and Mr. Colefax. M.P.. appeared for the 
plaintiffs, and Mr. Bousfield. K. C., and Mr. Gray for the defendants. 

MR. CoLEFAX opened the case, and said that at the present 
moment the plaintiffs title was not admitted. With respect to 
the particulars of breaches alleged, the first particular was that on 
or about July 9th, 1909, the defendants offered to supply to the 
Kettering Coal and Iron Co.. Ltd.. certain boilers, to be fitted with 
gas combustion chambers constructed in accordance with the 
drawings and specifications alleged to have been infringed. There 
was a counterchim by the defendants by which they asked for 
rectification. They put in issue the question of infringement, and 
at the same time attacked the validity of the patent on the ground in 
the main of prior publication of certain specifications upon which 
the defendants presumably claimed to rely. There was also a plea 
of want of novelty, prior common knowledge. and a denial of 
subject matter. The plaintiffs proved the alleged infringement by 
letters, possibly supplemented by verbal evidence, from which it 
appeared that the defendants offered to supply the Kettering Coal 
and Iron Co. with certain appliances. embodying as a part a 
combustion chamber which was none other than the one that was 
patented in the plaintiffs’ specification, and which was well known 
by the name of the Harrison combustion chamber. 

Mr. BousFIELD said he was quite willing to try the case on the 
infringement issue. because if he succeeded he would have no 
interest in the validity of the plaintiffs’ patent. 

MR.JAMESSWINBURNE. M. Inst. C. E. proved the plaintiffs’ specifica- 
tion. and stated that the inventor had provided a furnace which was 
practically outside the ordinary combustion chamber of the boiler. 
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He found nothing in'the plaintiffs’ specification which was disclosed 
in previous specifications. 

Cross-examined by MR. BOUSFIELD, who asked whether it was 
not known, before the plaintiffs’ patent, that for the purpose of a 
gas-fire furnace,a good mixing of the gas and air was necessary, 
Mr. SWINBURNE said it must have been known in a way, but he 
did not know that in the earlier specifications any attention was 
paid to the mixing. 

Re-examined: In a Taylor & Low furnace, for example, the 
burning and heating took place simultaneously, but in the plaintiffs’ 
furnace the heating did not begin until the combustion was 
complete. 

MR. RICHARD ERNEST COWELL, manager for the plaintiffs in the 
Middlesbrough district, said the combustion chamber supplied by 
the plaintiffs was known as the Harrison combustion chamber. It 
was also called the Harrison furnace or combustion chamber. This 
chamber or furnace had been used very extensively in the north of 
England. He found that there were between 50 and 80 in use in 
the Middlesbrough district. A crude combustion chamber was also 
in use in the district. but the one he referred to was distinguished 
by the name of Harrison. He had never heard of any combustion 
chamber called Harrison's other than the one supplied by Messrs. 
Babcock & Wilcox. 

Cross-examined : He knew that Mr. Harrison had been called in 
by Messrs. Samuelson, of Middlesbrough, to reconstruct their 
Stirling boilers. 

Does not your company know that Mr. Harrison designs com- 
bustion chambers for anyone who asks him ?—I don't suppose my 
company knows that. The only case witness said he knew of was 
the Samuelson case. 

MB. JAMES CECIL JONES, chief of the engineering department of 
Bolckow, Vaughan & Co., Middlesbrough, said his company had got 
24 combustion chambers, which were supplied by Messrs. Babcock 
and Wilcox, and 12 were in course of construction. They knew 
them as the Harrison combustion chamber. This combustion 
chamber was in general demand in the north of England, and he 
knew of no combustion chamber that was called the Harrison 
except that supplied by Messrs. Babcock & Wilcox. 

Mr. J. H. ROSENTHAL, managing director of Messrs. Babcock and 
Wilcox, Ltd., said they had supplied a large number of gas com- 
bustion chambers made in accordance with the patent taken out by 
his company and Mr. Harrison. Of the total number sold under 
the patent, more than half had gone to the north of England. 
This particular combustion chamber was known as the Harrison 
combustion chamber, and he knew of no other Harrison combustion 
chamber. | 

Cross-examined, he could not say, but it was probable that in any 
literature issued to the outside public before 1909, their Harrison 
combustion chamber was so described. He did not know that Mr. 
Harrison designed any furnaces for the defendants or any other 
company or firm, and he could not assume his doing so, considering 
that he was constantly obtaining royalties from Messrs. Babcock 
and Wilcox. 

"This finished the plaintiffs’ case, and Mr. BOUSFIELD, in reply to 
his Lordship, said he was willing to take his Lordship's decision 
without his calling any evidence. 

HIS LORDSHIP, in giving judgment, said the actual wrong-doing 
complained of was not infringing.but threatening and intending to 
infringe. On June 25th, 1908, the Kettering Coal and Iron Co., Ltd., 
sent to the defendants a letter enclosing a specification of a boiler 
which they contemplated erecting at their works, and asking for a 
quotation. The specification contained this statement: The 
boilers to be of the Babcock & Wilcox type.and to be fired by 
surplus gases from blast furnace. The defendants made a tender 
dated July 9th, 1908, and with it they sent a detailed specification 
of a boiler to be fitted with one improved Harrison gas combustion 
chamber fitted with fire doors. ash-pit doors, &c., and they offered 
as an alternative a Danks improved American gas combustion 
chamber. The defendants did not supply the boilers under the tender, 
for the plaintiffs tendered for the same job and got it. The only 
thing, therefore, that could possibly be complained of, was that the 
defendants offered to supply something which was said to be in 
accordance with the patent. How was he to say on the 
materials before him, that what the defendants offered to supply or 
threatened and intended to supply. was to be something made in 
accordance with this patent? For anything he knew to the con- 
trary, it might have been their intention to furnish a furnace, not 
an infringement of the patent but something which they considered 
might properly be described as a Harrison furnace, and the furnace 
in general demand in the North of England. How could he convict 
these defendants of having intended to supply something which 
was in accordance with this patent? It seemed to him quite im- 
possible. All he said was that the evidence before him was not 
sufficient to justify the particulars of breaches which stated that 
the defendants offered to supply boilers fitted with gas combustion 
chambers constructed in infringement of plaintiffs’ specification. 
His Lordship did not know what they offered to supply, and there- 
fore the onus being on the plaintiffs to establish infringement, they 
had failed, and on that ground the action must be dismissed with 
conta. 

MR. BOUSFIELD said he did not intend to proceed with the 
counter-claim, impeaching the validity of the patent. 

His LORDSHIP thereupon dismissed the counter-claim with costs, 
to be set off against the costs of the defendants in the action. 


NICHOLSON r. PROVINCIAL Motor CAB Co. 


- AT the Newcastle-on-Tyne assizes on the 6th inst., Mr. Christopher 
Robert Nicholson, organ tuner and repairer, was awarded £3.000 
damages against the Provincial Motor Cab Co. for injuries 


" subject to such consent as was mentioned in the schedule. 


sustained by an accident. It was stated that plaintiff was 
about to board a tramcar, when a motor cab came up between the 
footpath and the car, knocking him down and injuring him 
seriously. He was taken to the Infirmary, where an operation was 
performed, and he afterwards suffered from paralysis. It was 
suggested that he was permanently injured. Stay of execution was 
granted on the ground that the damages were excessive, defendants 
paying £1,500 into court meanwhile. 


WORKMEN'8 COMPENSATION ACT CLAIM. 


AN action was heard at the Preston County Court on July 6th. in 
which & youth named Martin Swarbrick applied under the Work- 
men's Compensation Act against Messers. Dick, Kerr & Co., Ltd., 
electrical engineers, of Preston. The boy had an accident in the 
course of his employment on February l4th, 1910, whereby part of 
the index finger of his left hand was cut off. Compensation had 
been paid since that day, and the respondents desired to terminate 
the compensation by payment of a lump sum. It was now con- 
tended that the lad was able to follow employment. It was decided 
by the boy's father to accept the sum of £20, the money to be 
invested on his son's behalf. 
The JUDGE considered this to be a reasonable amount. 


THE. ATTORNEY GENERAL r. WEST HAM CORPORATION. 


MR. JUSTICE NEVILLE, in the Chancery Division, had opened before 
him this action, which dealt with illegal borrowings by the Cor- 
poration in respect of its electric lighting undertaking. 

The Attorney-General at the relation of the India Rubber, Gutta- 
Percha and Telegraph Works Co., Ltd., large ratepayersof the borough, © 
claimed against the Corporation a declaration that large overdrafts 
obtained from the London and County Bank in respect of their 
electricity undertaking, were unauthorised and illegal, and that the 
Corporation were not entitled to levy a rate for the purpose of 
paying off such overdraft or the interest thereon. An order was 
also asked for to compel the bank to refund the interest already 
paid to them in respect of the alleged illegal overdrafts. 

Sir Alfred Cripps, K. C., M. P., Mr. MacMorran, K.C., and Mr. 
Joshua Schofield appeared for the plaintiffs; the Corporation was 
represented by Mr. Danckwerts, K.C., Mr. C. Morten, K.C., and Mr. 
Tomlin ; and Mr. Buckmaster, K. C., and Mr. Mcthold represented 
the bank. 

In opening the case, SIR ALFRED CRIPPS said that the case was 
one of the utmost importance, as it raised some crucial points as 
to what was illegal and improper on the part of a Corporation 
when dealing with their borrowing powers. It was alleged against 
the West Ham Corporation that they had expended large sums in 
respect of their electricity account without any statutory authority 
whatever. Having exhausted their authorised, or statutory. 
borrowing powers, they had, without any legal authority whatever. 
obtained an overdraft from their bankers. The total commitments 
at one time under this head amounted to no less a sum than 
£150,000, not one penny of which was authorised either by statute 
or by the Local Government Board. If a Corporation were to be 
allowed to borrow on an overdraft after they had exhausted their 
statutory borrowing powers, all restrictions imposed by Parliament 
to ensure fair trading would be absolutely valueless. When it was 
found in March of 1908 that there was a deficiency of £44,000, 
instead of it being met as the Act contemplated, illegal borrowing 
was resorted to. The Corporation had purported to 
use their general statutory borrowing powers as e- 
curity for obtaining advances for their electrical undertaking 
This was, he submitted, wholly illegal and improper. Further. 
provision for the sinking fund had not been complied with. The 
sinking fund, which had amounted to £90,000, instead of being 
invested in outside securities as it should have been, was set off 
against the overdrafts obtained from the bank. So far as he could 
see, such a way of dealing with local funds could not possibly be 
justified. The Corporation, no doubt, had chosen a London bank 
of high standing, but they could choose their own bank, and 
supposing that they had chosen a bank less stable there was no 
telling what might have become of all their money. The money 
they had raised under their statutory powers might have been lost 
altogether. He could not conceive any more improper use of their 
financial powers than in using their sinking fund in order to obtain 
an improper overdraft, instead of investing it in a legal and 
authorised manner. It was intended that the fund should be 
invested for the benefit of future ratepayers. It would 
be necessary for him to deal in detail with the numerous 
Acts of Parliament bearing on the matter, and the first was the 
Electric Lighting Act of 1882. That Act showed how the expenses 
of a local authority for electric light were to be met. It provided 
that any expense incurred by a local authority under the Act—-and 
such expenses included the expense of obtaining powers, and of 
meeting opposition to obtaining such powers—might be defrayed 
out of the local rate as defined inthe schedule. The local authority 
might cause such rates to be levied as might be necessary to defray 
such expenses. Sec. 8 of that Act provided that the local authority 
might from time to time borrow money on such security, and 
Such 
borrowiny was subject to the same restrictions as borrowing under 
the Public Health Act of 1875, but it was not alleged with revard 
to the borrowing in question in this action. that the Act of 1875 
was complied with, or that any sanction was obtained from the 
Local Government Board. Coming to the Local Act, entitled the 
West Ham Corporation Act of 1888. it was very important to notice 
that any deficiency of income of any one year not met out of the 
reserve fund. should be payable out of the loeal rate. It was elearly the 
intention of the Legislature that the Corporation was to carry out 
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its electric light undertaking.on a fair and prefer business basis. If 
there was a deficiency in any particular year, the ratepayer was to 
hear it. The ratepayers of that year would be in a position to see 
how the electricity undertaking was being carried out for them by 
the Corporation. What happened was that a continuing deficiency 
from year to year, which ultimately amounted to nearly £50,000 — 
at all events, over £44.000— was never met or answered out of 
the local rates; instead, there was illegal borrowing by over- 
draft at the bank. Instead of the ratepayers knowing that they 
were losing money on their electrical undertaking, amounts were 
borrowed in the nature of overdrafts, from time to time, at the 
bank. The ratepayers were never able to appreciate the real state 
of the revenue account. 


(To be continued.) 


BETTLE r. THE SHEERNESS AND DISTRICT ELECTRIC POWER 
AND TRACTION Co., LTD., AND THE QUEENBOROUGH 
WHARF Co., LTD. 


THIS case came before the Court of Appeal (consisting of Lord 
Justice Vaughan Williams and Lord Justice Buckley), last week, 
upon an interlocutary appeal by the plaintiff from an order made 
by Mr. Justice Bucknill in Chambers. The order complained of 
restrained the Queenborough Wharf Co. from producing to the 
plaintiff certain letters written by the secretary of the Sheerness 
Co. to their co-defendants. 

Mx. DICKENS, K.C., explained that the plaintiff, under an agree- 
ment with the Wharf Co., had the use of a house at the wharf of 
the latter. The Sheerness Co. supplied electricity to the Wharf Co.’s 
cranes, and that electricity was conveyed through uninsulated wires, 
which passed over the house which the plaintiff had the use of. 
The house had a flat roof, and one of plaintiff's workmen went on to 
the roof. Unfortunately, his cheek touched the live wire, and the man 
was instantly killed. Thedead man's relatives took proceedings against 
the plaintiff, and had to be compensated. Now plaintiff was bringing 
an action for anindemnity. After the issue of the writ, the secre- 
tary of the Sheerness Co. wrote the letters in question. The Queen- 
borough Co. disclosed these in an affidavit of documents without 
claiming privileges for them. Thereupon plaintiff beeame entitled 
to the production of the letters. But a summons had been taken 
out to prevent this, and on that Mr. Justice Bucknill made the 
order complained of. Counsel contended that his client was entitled 
to the production of the documents, 

Mr. EvsTACE HILLS, for the respondents, argued in surport of 
the Judge's order. 

In the end, the Court dissolved the injunction, but declined to 
make any order for the production of the lettera, holding that they 
had no bearing on the issue to be tried. 


Jie THE NORTH-WESTERN ELECTRICITY AND POWER Gas Co. 


AN application for the compulsory winding up of this company, of 
Cross Street, Manchester, came before his Honour Judve Parry, in 
the Manchester County Court, on Monday. July 11th. The company 
was formed in August, 1903, to erect generating stations and works, 
and to supply electrical energy and power gas for the purpose of 
motive power and heating. The nominal capital was fixed at 
£1,500,000, but the amount paid up or credited as such did not 
exceed £7,000, according to particulars furnished by the petitioning 
creditors, The petition was before the Court on a previous occasion, 
but was adjourned, and now it was announced that terms had been 
agreed upon between the petitioners and the other creditors and the 
company. After conferring together, they had come to the con- 
clusion that there was a chance of the company being resuscitated, 
and the creditors were desirous of giving the company every 
possible facility. His Honour assented to this course, and it was 
intimated that the company undertook to pay the taxed costsof the 
petitioners and the other parties. 


WALLACE r. ARCHIBALD RUSSELL, LTD. 


IN the Hamilton Sheriff Court judgment has been given in an action 
for compensation raised at the instance of the representatives of 
the deceased, John Wallace, miner, Hallside, and concluding for the 
sum of £300, against Archibald Russell. Ltd., coalmasters, Dech- 
mont Colliery, Cambuslang. "The following narration of the facts 
by Sheriff Thomson, in his judgment. clearly set forth the points 
at issue, (1) The deceased, John Wallace. who was an ordinary 
miner in defenders’ No. I pit. Dechmont Colliery. was, on December 
Sth, 1909, instructed by his brother, David Wallace, who is an 
oversman in the pit, to give some assistance to a squad who were 
at work in a chamber underground which was being prepared for 
an electric motor: (2) there had been considerable blasting in the 
chamber. as a result of which a large mortar board had been 
damaged and required to.be at once repaired for the masons when 
they should arrive in the morning. In connection with the work 
two hutches had to be removed from the chamber, placed on an 
iron plate and swung round so as to connect with a 
line of rails down which they were to run: (3) 
the deceased assisted in the removal of these hutches, and after 
they had been removed he was seen, perhaps a minute before the 
accident, leaning against a prop in the chamber; (4) on the opposite 
side of this prop. or about. 5 ft. from the pavement. a coil of electric 
eable was hanging: (5) this cable was not at the time adjusted for 
electric lizht. and not for power, but the voltage was high enough 
to be fatal in a person who should receive a shock from it: (6) three 
lamps had been connected with the cable, but two had been removed 


and the remaining one was employed in lighting the chamber. The 
tubes of the two lamps which had been removed were left on the 
cable, and anyone would receive a shock who put his finger on these 
tubes; (7) a notice was posted up in the mine in these terms: 
„Warning! Unauthorised persons are strictly forbidden to touch 
cables or other electrical apparatus. By order." The deceased, then, 
had no authority to touch the cables or other electrical apparatus. 
(8) About a minute after the deceased had been leaning up 
against the prop as aforesaid. he was heard to give a 
cry of pain, and almost immediately collapsed, and fell 
upon the iron plate. which was only a few inches from the 
foot of the prop. He expired at once. and the cause of death was 
an electric shock from the cable; (9) when his brother, David, 
heard his cry he instinctively removed the coil of cable from the 
prop and threw it on the ground, and the electricity was switched 
off by someone else ; (10) the doctor who was sent for found life 
was extinct, and he discovered on the breast of the deceased a mark 
as of a burn which was of recent origin.“ No explanation of the 
word "recent" was given. The doctor had no experience in deaths 
by electricity, and could not say whether the burn was due to the 
fatal electric shock ; (11) the cable was new only a few days old 
and was in perfect condition when put in. After the accident it 
was found damaged to some extent and denuded in some places of 
the insulating material. This damage may have been done after the 
accident, when it was lying on the pavement, or it may have been 
done before the accident in the course of the blasting operations 
which had damaged the mortar board; (12) the oversman has 
power in cases of emergency to put ordinary miners to oncost work, 
and the oversman, David Wallace, considered that it was & case 
of emergency which justified his putting the deceased to work in 
the chamber. Therefore, in the circumstances set forth, finds the 
pursuers entitled to compensation and assesses the same at £300. 

In a lengthy note accompanying his judgment, Sheriff Thomson 
says there is no circumstance to justify the inference that deceased 
was wrongfully tampering with the cable. The fact of his having 
a coil of it in his hand is important of course, but, at the same 
time, is indecisive. He may have clutched it in his moment of 
agony after the shock had been sustained; or the shock may have 
occurred by his person inadvertently coming into contact with the 
non-insulated portion of the cable. His Lordship added that he 
could not, without some positive evidence, come to the conclusion 
that deceased was wrongfully contravening a rule of the pit. and he, 
therefore. felt constained to draw the inference that the accident 
arose out of. as well as in, the course of his employment, but it was 
a delicate point. 


PARLIAMENTARY. 


North-East London Railway. " 


THE North-East London Railway Bill came before the Earl of 
Donoughmore's Committee of the House of Lords last week. The 
company was incorporated in 1902, and was authorised to construct 
a railway from the City to Waltham Abbey, but one of the con- 
ditions laid down was that the powers should cease unless the 
promoters raised half of the capital within a certain period. The 
company has been several times before Parliament for extensions of 
the period in which to raise the necessary capital, and the present 
Bill asked for a further extension of time, and for powers to enter 


into agreements with the Metropolitan Railway Co. for the con- 


struction of the line. 

Mr. BALFOUR BROWNE, K. C., on behalf of the promoters, asked 
for leave to withdraw the Bill. 

MR. FREEMAN, K. C., who appeared for the Great Eastern Railway, 
in opposition, asked that the Committee should refuse to consent to 
the withdrawal, but should order the Bill to proceed, and if the 
promoters did not proceed, then the Committee should reject the 
Bill. He contended that his clients had been unreasonably and 
vexatiously put to expense in defending their rights, and were 
justly entitled to costs. The promoters had been four times to 
Parliament for extensions of time. and during this period the 
district had been blocked, and the Great Eastern Railway Co. had 
been unable to carry out works of their own. 

Mr. BALFOUR BROWNE denied that the promoters had done 
anything unreasonable or vexatious. They had been unable to 
proceed because they could not raise the capital. 

The Committee found the preamble of the Bill " not proved.“ and 
they considered the Great Eastern Railway Co. were entitled to 
their costs, 


London Electric Supply Bill. 


On Tuesday this Bill came before Mr. Brunners' Select Committee 
of the House of Commons. the object of the Bill being to make the 
London County Council the purchasing authority, instead of the 
local authorities, of the undertakings of the Kensington and Knights- 
bridge Electric Lighting Co., Ltd., the Notting Hill Electric Lighting 
Co., Ltd., the St. James’ and Pall Mall Electric Light Co., Ltd., the 
Westminster Electric Supply Corporation, and the Central Electric 
Supply Co.. Ltd. 

Mr. CAMERON (Parliamentary Avent). said the Bill was unopposed, 
and the five companies concerned had petitioned against any 
alterations. Under the London Electric Supply Act. 1908. the 
London County Council were made the purchasing authority in respect 
of the undertakings of nine out of the 14 companies who supplied 


London with electricity. This was in consequence of an instruction . 
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by the Housé of Commons. The London, Westminster and Kensing- | 


ton Electric Supply Cos.’ Act was pending, and instructions 
were given to include the five companies in the Bill, but the 
Speaker ruled that the instruction was out of order. The President 
of the Board of Trade gave a pledge that he would at the earliest 
possible moment introduce a Bill to give effect to the instruction. 
A Bill was introduced for that purpose in the last session, but 
owing to circumstances the Board of Trade were not able to press 
it forward. The Bill now presented was brought in to carry out 
the instructions of the House. 

MB. PELL, Assistant Secretary to the Board of Trade, gave formal 
evidence. | 

"The Committee found the preamble of the Bill proved, an 
ordered it to be reported to the House for third reading. | 


Progress of Bills.—In the House of Commons on Monday, the 
London Electric Railway Amalgamation Bill was read a third time. 


BUSINESS NOTES. 


South African Electrical Notes.—The British and 
South African Export Gazette publishes the following :— 

Plant and material will shortly be required for a complete tele- 
phone service for Lourenço Marques. 

Two large high-tension generators will be required in connection 
with the proposed scheme for taking over the Natal Government 
Railways generating station by the Durban Municipality. 

The purchase of a " Hughes " telegraphic apparatus is under con- 
sideration by the Mozambique Director of Posts and Telegraphs. 


A quantity of electrical switchgear was recently shipped by the 


General Electric Co., U.S.A., to the Roodepoort United Main Reef Gold 
Mining Co., Ltd. The latter have also purchased 110 motors from 
the A. E. G. Electrical Co. of South Africa, Ltd., London and 
Johannesburg. 

A cylindo- conical drum electric winder is on order in England 
for the Cinderella Deep, Ltd. í 


The Johannesburg Municipality are in the market for the supply 


. of a considerable quantity of poles, cross-arms and fittings in con- 
nection with extensions of the local electric light service. They 
are also in the market for 15 new tramcars. 


Electric Smelting, —Referring to the note in our last 
issue with regard to electric smelting, and the comments thereon 
by the Stockholm papers, Messrs. Jens Orten-Böving & Co. write 
pointing out that the process of reducing iron ore by means of 
electricity is really a commercial success, and that it offers a very 
large opening for electrical machinery. They have just registered 
a company for the exploiting of these patents under the title of 
Electro-Metals. Ltd., with registered offices at 9}. Union Court, Old 
Broad Street, E. C.: this company (which will be a daughter com- 


pany of theirs) holds the rights for the whole of the British. 


Empire, the United States of America and Mexico. 


Gas Engines in Russia.— The Financier, in its Russian 
Notes, says that the list of awards made in connection with the 
internal combustion engines exhibition has been published. As 
there is practically no such industry in Russia, foreigners pre- 
dominated. One notes with pleasure that an English firm -the 
Campbell Gas Engine Co., Halifax—has obtained a gold medal, and 


the Petter Oil Engine Co., of Yeovil, has won a similar success. 


Silver medals were won by J. Gardner, England. and Mitz and Weiss, 
of New York; practically all the other awards went to Norway, 
Sweden and Germany. It is remarkable how largely the Scan- 
dinavian peninsula figures in the list. There is a large and growing 
demand in Russia for gas engines applicable to agricultural pur- 
poses, which not a few foreigners are taking full advantage of." 

American Consul Jacob E. Conner, in his account of the exposition 
of gas and gasolene motors held in St. Petersburg, says: 

"By far the best exhibits are made by the British and the 
Germans. The quiet, smoothly running engines of the former were 
beautiful, while the latter were represented by some novelties that 
promise to attract wide attention. Among these was an engine for 
which most unusual claims are advanced in the matter of fuel 
economy. The engine, when seen in operation, was burniug crude 
petroleum, and had been using at different times kerosene and 
naphtha. It is about twice the length of the ordinary gas engine. 
and will weigh probably 50 per cent. heavier. It is known as the 
Younker engine, and comes from Aachen, Germany. The one on 
exhibition was a working model, as the engine is not yet manufac- 
tured for sale. 

There was also on exhibition an engine using sawdust for fuel. first 
converted into gas, and the gas used in the engine as motive power. 
There was a considerable exhibit of Russian engines, which, for the 
most part, are of English or German pattern, though made in the 
country." T 

He continues :—" It is a matter of regret to those here who know 
and appreciate American manufactures in these lines, that they 
were ao inadequately represented. The few shown were by local 
agents who are mostly inexpert in the effective use of methods of 
display. It is hinted that there are enough cheap American makes 
&nd very few good ones, resulting in an unenviable reputation, 
while the English and German machines are taking the lead and 


establishing reputationa for durability and excellence. An all- . 


American exhibit could do an immense amount of good advertising, 


and is needed in justice to both reputation and future sales, Exten- 


sive developments are projected in Russia, and it seems probable 
that there will be a constantly increasing demand for machines of 


this character. especially in view of the cheapness of petroleum and 


the increasing volume of English and German capital coming to 


this country. Moreover, a great many young Russians in the 


technical schools are turning their attention in this direction. 


American manufacturers of these and many other goods ought to 


on 


seize the first opportunity to make a display of their wares here. It 
is much to be hoped that an all-American exhibition may be held - 


here next year.” 


Japan-British Exhibition Awards. 


The Superior 


Jury of the Japan-British Exhibition have completed the examina- ' 


tion of the awards. These are practically equally divided amongst 


the Japanese and British exhibitors, and are between five and six - 


thousand in number. The exhibits were carefully and closely 
examined by the group juries, which were composed of 
experts chosen by the Japanese and British authorities. The 
awards consist of Diplomas for Grand Prize, Commemorative 


Diplomas, Diplomas of Honour, Diplomas for Gold, Silver and . 


Bronze Medals and Honourable Mention. The distribution of awards 
will be made at the Congress Hall of the White City to-morrow, 
July both, at 3.30 p.m., and will be presided over by H.R.H. Prince 
Arthur of Connaught. The diplomas for the Japanese exhibitors 
will be handed to them by the Duke of Norfolk, and to the British 
exhibitors by Baron Oura. It is remarked that this is the first 
time in history that diplomas have been ready during the time an 
exhibition was open. On the present occasion, through the energy 
displayed by both Japanese and British authorities, it has been 
found possible to complete the diplomas in a comparatively short 
time after the opening of the exhibition. 


Exhibition,—The preliminary prospectus has been issued 
by Mr. F. W. Bridges of the Naval. Mercantile Marine, and General 


Engineering and Machinery Exhibition, which is to be held at 


Olympia from September 1st to 26th this year. 


China,—An American Consular report on irrigation in 
the Chantuny Province suggests a probable use for installations of 
windmills for furnishing pumping power in Chefoo. In a recent 
drought, the people. under order. dug 3,560 wells but the 
fact that the primitive rope windlass arrangement was very 


exhausting on hot days, and the consequent difficulty of securing . 


labourers for such work owing to the introduction of industrial 
enterprises, have prompted the advocacy of windmill installations 
to overcome the trouble. 


Storage Battery Manufaeture in Switzerland, —The 
shares of the Oerlikon Accumulator Works Co. have just been intro- 


duced to quotation on the Stock Exchange at Basle and Zurich at 


the price of 390 per cent. This high rate is based upon the circum- 


stance that the company has paid a dividend of 20 per cent. in each | 


of the past five years, the share capital having been gradually 
raised from & 10.000 in 1895 to £48.000 in 1909. The company has 
an agreement with the Berlin Accumulator Co., whereby it is entitled 
to the use until 1925 of all the improvements introduced by the 
German company, which will abstain from business in Switzerland 
during the same period. whilst the Swiss company will hold aloof 
from transactions in various European and American States, 


Condensing Plant Contracts, — THE MIRRLEES 
Watson Co., LTD., of Glasgow. have recently received the following 
orders for steam condensing plant :— 


From the British Thomson-Houston Co., low-level jet condensing plants, 
20,000 and 15,000 Ib. steam duty, for the Wath Main Colliery and Great North 
of Ireland Paper Mills Co., respectively. 

From the same company, orders for elevated jet condensing plants, with 
respective steam duties of 28.500 lb. and 22,000 1b., for the Scottish Central 
Electric Power Co. and Lancashire and Yorkshire Railway Co., Newton 
Heath. 

From Messrs. Willans & Robinson, for Londonderry Corporation, elevated 
jet condensing plant, 15,300 Ib. steam duty. 

From Messrs. Greenwood & Batley, Ltd., for Glengarnock Iron and Steel 
Co., Ardeer Works, elevated jet condensing plant, 14,000 1b. steam duty. 

From Messrs. Henry Tate & Sons, London, horizontal dry air pump, twin 
cylinder, 32 in. dia. x 30 in. stroke. 

From the Westburn Sugar Refinery, Ltd., Greenock, three-throw electric- 
driven air pump, 26 in. dia. x 15 in. stroke. 

Steam-driven air pumps, for the Great Southern of Spain Railway Co., Ltd., 
Aquilas, per Messrs. Livesey, 8on & Henderson, and for the Anglo-Chilian 
Nitrate and Railway Co., Ltd., London. 


“ Nesdrum" Water-Tube Boilers and the Admiralty. 
—The Secretary of the Admiralty has notified Messrs. RICHARD- 
SONS. WESTGARTH & Co., LTD.. of Middlesbrough, that their name 
has been placed on the Admiralty list of approved water-tube 
boiler makers. Before coming to this decision the Nesdrum " 
vertical-tube boilers were carefully examined by Admiralty 
inspectors. 


Insalating Varnish and Paint,—Messrs. WILKIN- 
son. Heywoop & CLARK. LTD., of 7. Caledonian Road. King's Cross, 
London. N., have sent us samples of their baking and insulating 
varnish, and air-drying insulating paint, both styled " Falcon 
Brand.” The former is intended for armature and field magnet, 
coils. arc lamp coils, &c., and particulars are given of tests carried 
out by the Electrical Standardising. Testing and Training Institu- 
tion. showing that varnished tape and paper, after baking, withstood 
pressures up to 4,000 and 4.700 volts respectively. The paint is of 
more general application for cables and switchboard connections, 
armatures, transformers, &c. and this also satisfied the Faraday 
House testa, tape and paper with two coats of the paint having 
breakdown pressures of 3.400 and 2 700 volts. Both paint and 
varnish were found to be highly flexible and free from acid. 
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The Constantinople Concession. — It is announced 
from Constantinople that the Swiss syndicate which carries on the 
gas works at Stamboul has just amalgamated with a Franco-Belgian 
electrical group. The gas works concession still has 17 years to 
run, and the fusion of the two undertakings is declared to be note- 
worthy having regard to the competition for the establishment of 
electricity works in the Turkish capital. 


Vacuum Cleaner Patents,—We are informed that as 
the outcome of a five days' hearing in the Chancery Division, before 
Mr. Justice Neville, of an action taken by the BRITISH VACUUM 
CLEANER Co., LTD., against the London and South-Western Rail- 
way Co. (who purchased an infringing machine) judgment was 
recently given upholding the plaintiffs' patent (the Booth patent), 

plaintiffs being granted all costs, and an inquiry was ordered as to 
damages. 


Catalogues and Lists. — We have received a small 
pamphlet from MESSRS. VERDON, Cutts & HourT, of 87, Fargate, 
Sheffield, in which they reprint an article from a contemporary 
describing the Verdon, Cutts & Hoult Electro-Bessemer furnace. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—New catalogue (16 pages), containing illustrated 
descriptive matter, prices, pressures, speeds, current consumption, 
weights, &c., of Freezor" fans. In desk and bracket fans there 
are the Liteweight" and Admiralty patterns, also cabin and 
A.C. patterns. Ceiling fans, combination fan and electrolier fixtures, 
exhaust fans, punkahs, also speed regulators and other incidental 
details, are particularised. Other new literature just issued includes 
lists relating to the Coates pattern insulating-shields for lamp- 
holders, “ Witton " small-power motors, &c. 

Messrs. Ep. BEN NIS & Co., LTD., 28, Victoria Street, London, 
S.W.--New pamphlet of 12 pages, entitled The Boiler-Houses of 
Textile Mills," giving particulars, together with a number of photo- 
graphic views, of installations of the Bennis stokers, furnaces and 
elevators in the boiler-houses of a number of spinning mills. 

THE COWPER-COLES ENGINEERING Co., LTD., 82, Victoria Street, 
London, S.W.—Leaflet relating to centrifugal pumps for acids and 
giving prices of same. 

Messrs. S. H. HEYwoop & Co., LTD., Reddish, near Stockport.— 
Leaflet describing the '' Transvia” parcel conveyor for facilitating 
the transfer of parcels and packages between warehouse and lurry. 
The illustrations show the apparatus as applied to the warehouse of 
one of the largest Manchester shipping firms. What a mercy it 
would be for us poor pedestrians in St. Paul's Church Yard, or Upper 
Thames Street, or Wood Street and Fore Street if something of this 
kind, suitable for big cases, were in vogue, so that we could pass 
along unblocked pavements, with uncrushed feet, sound limbs and 
unruffled spirits. The convéyor consists of an awning mounted as a 
cantilever, without external supports. Within there runsa travelling 
lattice, driven by a small electric motor and reversible by ordinary 
switch to run inwards and outwards. A roller shutter closes the 
awning when not in use. The conveyor is designed to specially 
deal with small parcels up to 10 Ib. in weight, but it can be modified 
to take almost any class of goods that a single man can handle. 

THE YORKSHIRE BOILER Co., LTD., Standard Buildings, City 
Square, Leeds.—30-page pamphlet describing the Yorkshire " 
boiler, invented by Mr. W. H. Casmey, and introduced two years 
ago ; it can now be constructed under licence. Some 30 are stated 
to be in satisfactory use. The boiler is a modification of the 
Lancashire, but shorter in proportion to its diameter. Its flues rise 
slightly from front to back and expand from the end of the 
furnaces to the downtake in the proportion of 5 to 6—that is. the 
sectional area of the flues at the rear is about 33 per cent. greater 
than at the front, and this, it is stated, has the effect of locating 
more water directly over the points where a larger proportion of 
heat is transmitted to the water than at any other part. The 
pamphlet explains the reasons for this design. and gives figures of 
tests and copies of testimonials. Other manufactures described in 
the booklet are the Leeds " feed-water circulator, a fuel combustion 
indicator, the “Torpedo " smoke preventer, economiser cleaner, and 
other steam plant requirements. 

THE CROUSE-HINDs Co., Syracuse, New York.—Pocket pamphlet. 
“ Condulet Talk,” in which they show their conduits and fittings 
for electric lighting. 

Annual Nports,—The annual sports of the Siemens 
Institute. Stafford, fifth anniversary, take place on Saturday, 
August 20th, under M. C. A. A. laws and regulations. These sports 
have come to be looked upon as one of the most important athletic 
gatherings in the Midlands. The grounds. which are the property 
of the firm, are of first-class standard. and contain both a grass 
and cinder track. In addition to a full list of members’ events, 
there are also included in the programme the following open 
items: 10 miles walking handicap, 1 mile flat handicap, 1 mile 
cycle handicap, 3 miles cycle handicap, obstacle race, Boy Scouts 
relay race (full dress) We are asked to state that all athletes, 
especially those from other firms, will be very welcome, and such 
can obtain further information from the General Secretary, Mr. 
F. E. Read. Siemens Institute, Stafford. 

On Wednesday afternoon the annual sports of the Croydon 
Corporation Tramways Athletic Club took place on the Brighton 
Railway Co. 's Athletic Club ground at Mitcham Road, Croydon. An 
excellent series of events had been arranged fur. Musical selections. 
were rendered by the military band of the Tramways Department. 
Part of the proceeds were to be handed over to local hospitals. 


Electricals’ Success. — At the first annual championship: 
sports meeting of Territorials, held at the Crystal Palace on Satur- 
day last, July J1th, the Essex Fortress Engineers, better known,. 
perhaps, by their old name, Electrical Engineers, Chelmsford Sec- 
tion," and known locally as " The Bloods,” managed to secure three 


prizes, their team being placed third out of seven in the mile relay 
flat race, the names of the team being Corporal F. H. Barnes. Sapper 
D. C. B. Copeland, Sapper O. J. Snelling, and Sapper T. W. Kenner, 
while in the cyclist events Sergeant A. F. Bearsby was placed third 
in the quarter-mile championship. The same man also secured third 
prize in the mile championship cycle race; in this latter event he 
put up a very fine race, finishing rather less than two lengths behind 
the first man. These wins are very creditable to the Corps, when 
one considers that there were about 600 entries, and that the cham- 
pions of no less than 13 county Territorial Associations of England, 
Scotland and Wales were competing in these sports, and more 
especially as the full strength of the Corps is only some 70 odd, 
while some of the other corps have more like 700 men to draw from. 


Bankruptcy Proceedings.— Under a receiving order 
made against EDWIN HARRY SPITTLE BARNES, 15, Charterhouse 
Street, London, E.C., hardware and gas and electric fittings manu- 
facturers’ agent, the statutory first meeting of creditors was held 
last week at Bankruptcy Buildings, Carey Street, W.C. The 
receiving order was made on June 21st, upon the petition of a 
creditor. A statement of affairs was presented to the meeting 
showing liabilities unsecured £486, preferential claims £28, and 
assets £10. The debtor began business as a hardware manu- 
facturers' agent in 1881, at 41, Holborn Viaduct, E. C.; he had no 
capital, and traded at that address until June, 1901, when he 
removed to 15, Charterhouse Street, E.C. He had since carried 
on business at that address. Under an agreement he had also 
acted as London agent, on commission, for Joyner & Co., Ltd., of 
Birmingham, manufacturers of gas and electric fittings. In 
June, 1907, he was compelled to effect a private arrangement 
with trade creditors whose debts he had contracted in respect of 
dealings on his own account. Cash creditors then stood aside. 
In April last he called his creditors together, and offered to pay 
them a composition of 5s. in the £, and the proposal was after- 
wards accepted by all the creditors with the exception of the 
petitioner. The debtor attributed his present position to bad 
trade and to illness. He now submitted no proposal, and it 
appeared that he had already consented to an adjudication in 
bankruptcy. No resolution was passed, and the estate accordingly 
remained in the hands of the Official receiver, the debtor's public 
examination having been appointed for August 2nd. 

ERNEST ALBERT THORN, 34, Cedars Road, Clapham Common, 
house decorator and electrical engineer.— Receiving order made at 
Wandsworth on July 7th on a creditors petition. First meeting, 
July 22nd ; public examination, August 4. 

FRANK SHEPPARD, electrician, 4, Haslett Road, Kensington.— 
Adjudication order made July 8th in the High Court of Bankruptoy, 
on a petition filed May 25th. 

ALAN MCALPIN, electrical engineer and contractor, Leicester and 
Peterborough.—July 25th is the last day for the receipt of proofs 
for intended dividend. Trustee: Mr. L. V. Wykes, 24, Friar Lane, 
Leicester. | 


Book Notices.— Conduit Wiring. By L. M. Waterhouse. 
London : Simplex Conduits, Ltd.--This is the third edition of Mr. 
Waterhouse's excellent little handbook, bringing the total issue up 
to more than 20,000 copies. The author's unique experience enables 
him to deal with the work of installing and wiring steel conduit 
from an inside point of view, and with an authority which carries 
conviction. A large part of the contents is, of course, devoted to 
the well-known system with which he is associated, but the bulk 
of it is of general application, and with the new additions, which 
deal with the causes of breakdown, lamps, cables, fans, &c., should 
be of the greatest utility to contractors, wiremen and canvassers. 
The experts of the leading fire offices agree that screwed conduit 
wiring represents the highest class of installation work, and the 
safest, and it has undoubtedly. " come to stay." : 

The Green Book of London Society. Edited by Douglas Sladen 
and W. Wigmore. London: J. Whitaker & Sons. Price s. net.— 
This is the first issue of an annual book of reference. It 
is described as a “directory of celebrities,” and among other 
things it contains all the new Court and official appointments, 
which will not be found in Whitukers Almanack before 1911. 
In the ordinary course of events the chanyes in the Royal 
Household and other such matter would have been issued as 
a supplement to Whitaker, but instead thereof they appear in the 
present volume. In addition to the Court and Society sections, there 
is a list of acknowledged leaders in many different departments— 
art, science and sport- an expert in each having picked out 50 OF 
more of the best exponents in his own line in the London district. 
There is a great deal more in the book, but the foregoing will indi- 
cate generally the character of its contents. 

Bare Aluminium Cables, By H. M. Hobart, M. Inst. C. E. London: 
The Electrical Times, Price 2s. 6d.— This little book is a reprint of 
& series of articles, in which the author exhaustively deals with the 
physical characteristics of aluminium, its cost, &c., in comparison 
with copper, for overhead cables, and for use where very heavy 
‘currents have to be carried by bare conductors. The author gives 
abundant data in the form of curves and tables as well as seme 
illustrations of the mode of jointing aluminium cables and installing 
heavy switchboard conductors. The book will be indispensable to 
engineers who contemplate the adoption of aluminium for such 
purposes, 

Notable Flying Men. 1910. London: Temple Press, Ltd. Price 
6d. net.--The rapid progress of aviation is well exemplified by 
this collection of illustrated biographical sketches of over 10 
famous "air-men," amongst whom there is quite a large proportion 
of Britons—one of whom, alas, made his last flight on Tuesday. 
man like C. S. Rolls cannot be replaced. We trust that it may be long 
before a second of these interesting sketches becomes an obituary 
notice, 
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"The Revolt of Protectionists in Germany against their own 
ist Issued by the Cobden Club. London: Cassell & Co., 

td. Id. 

"Industrial Diseases and Sec. 8 of the Workmen’s Compensa- 
tion Act, 1906 " (Coal Trade Pamphlets, No. 11). London: The 
Colliery Guardian, 1910. Price ld. 

»The Empire Aspect of Preference." By Senator Pulsford, of 
Australia. 1910. London: The Cobden Club. 

" Electrical Theory and the Problem of the Universe.” By 
G. W. de Tunzelmann. 1910. London: Chas. Griffin & Co., Ltd. 
Price 15s. net. 

“The Engineer Directory." New Series, 10. London: The 
Engineer. Issued gratis. 

" Science Abstracts.“ Vol. 13, Sections A and B. Part 6. June, 
1910. London: E. & F. N. Spon, Ltd. Price 1s. 6d. net. 

“ Educacion Téchnica Industrial la Ensenanza de la Electridad en 
la Argentina y el Peru.” By Prof. E. Guarini. 1910. Lima, Peru: 
Apartado, 568. | 

"Su la Radiazione di Un' Antenna Inclinata.’” By Antonio 
Garbasso. Roma: R. Accademia dei Lincei. 

“The Electric Steel Furnace.” By H. G. Solomon. London: 
The Electrical Presa, Ltd. Price 6d. 

* Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXIX, No. 7. July, 1910. New Vork: The Institute. Price $1. 

* Dictionary of Metallurgical and Chemical Material." 1910. New 
York : Metallurgical and Chemical Engineering. Price 50 cents. 

The Post Office Electrical Engineers’ Journal." Vol. III. part 2. 
July. 1910. London: H. Alabaster, Gatehouse & Co. Price Is. 

The Physical Review." Vol. XXX, No. 6. June, 1910. Lancaster, 
Pa.: The Physical Society. 


Trade Aunouncements,—We are asked to announce 
that Mr. W. MELLOR is not now connected with the Acme 
Electrical Co., of Liverpool. 

Messrs. SIMPLEX CONDUITS, LTD., have opened a branch office, 
under the charge of. Mr. W. Kay (late assistant at their Manchester 
branch) at 12, Gascoigne Street, Boar Lane, Leeds, where con- 
siderable stocks will be carried of conduit and fittings, and other of 
the company's manufactures, such as lamps, cables and accessories. 
The new arrangement has been made with a view to accelerating 
delivery to the company's Yorkshire customera. 

The agreement having expired under which MESSRS. JAMES 
GORDON & Co., of Knightrider Street, E.C., acted as selling agents 
for the Ferguaon sectional superheater, all business relating to the 
superheater, saving the completion of contracts at present in 
Messrs. Gordon's hands, will in future be carried out at 11, Queen 
Victoria Street, E.C., by the Ferguson's Superheater Co., under Mr. 
C. M. Ferguson's personal supervision. ` 

Messrs. W. F. DENNIS & Co., of 49, Queen Victoria Street, 
London, E.C., have been appointed sole agents in the United 
Kingdom for the Karlsbader Kaolin Industrie Gesellschaft Mer- 
kelsgrün, Austria, manufacturers of telephone, telegraph and high- 
tension porcelain insulators, and other porcelain goods for electri.al 
purposes. 

Messrs. LoxLEY X Co., LTD., of Cabinet Chambers, Basinghall 
Street, Leeds, announce reductions in the price of their V.B. cleat 
ceiling rose owing to its very large sales. They are now in a posi- 
tion to deliver any quantity from stock. so that in future delays in 
deliveries will be avoided, 

For some time past, owing to the rapid increase in their busincss 
as lift manufacturers, MESSRS. SMITH, MAJOR & STEVENS, LTD., 
have found their Battersea premises inadequate, and they have 
accordingly been compelled to provide new works, which are now 
being erected at Northampton. A spacious plot of land has been 
secured affording ample opportunity for further expansion, and it 
is intended that the new premises shall embody not only the most 
modern manufacturing improvements, but shall provide also for the 
greater comfort and health of the workmen and staff. It is hoped 
that all will be ready for occupation in the autumn. A portion of 
the staff and a considerable number of workmen will be retained in 
London in the interests of the firm’s extensive connection in the 


metropolitan district, where they and their predecessors have been 
established for 140 years. 


Annual Outings.—TuHE LINOLITE Co.'s annual outing 
(the fourth) was held on June 17th (Ascot Friday), The office and 
works staffs, together with their friends, proceeding by brake to 
Chertsey, ria Mortlake and Hampton. Mr. Ackermann, engineer 
and manager, and Mr. R. L. Matthews, assistant manager, accom- 
panied the party. A charming spot was selected at the top of 
St. Anne's Hill, and by kind permission the party were allowed to 
hold their picnic in private grounds. Lunch was served in true 
picnic fashion, and everyone did ample justice to the abundant fare 
kindly provided by Mrs. Ackermann. 

The annual outing in connection with the Gothic Works, Norwich 
(MESSRS. LAURENCE, SCOTT & Co., LTp.), took place last Saturday 
week, about 300 participating in the enjoyments of the day. The 


larger number divided between Portsmouth and London, At Ports- * 


mouth the dockyard was visited, while trips were made to. the Isle 
of Wight ; at London. many availed themselves of the opportunity 
of visiting the Japan-British Exhibition. Another section had a 
pleasant trip by road from Norwich to Great Yarmouth. A few 
started for Boulogne and Paris. 

The staff and workers of the OSRAM AND RoRERTSON LAMP 
Works went for their annual outing on Saturday, July ‘th. 
A special train from Addison Road conveyed the party, numbering 
close upon 800, to Margate West, where they split up to spend the 
day as best suited the tastes of various parties. The staff, numbering 
about 60, with friends, met for luncheon at the Popular Rextaurant 
at 1.30, The luncheon, which was quite informal, there being no 


speeches, was followed by a drive to Minster, where tea was 
partaken of, after which the party returned to Margate ; later, all 
entrained for London, after spending a most enjoyable day. The 
weather was fine though cool. The numbersthis year show an increase 
of nearly 50 per cent. on those of last year; a noticeable feature of 
the event was the cordiality which evidently existed between staff 
and workers. 

On Saturday last the employés of the IMPERIAL LAMP WORKS 
(BniMsDowN), LTD., went for their first annual outing. Some 400 
employés availed themselves of the firm's generosity in bearing the 
entire expense of the outing, and travelled by special train from 
Liverpool Street, Brimsdown, or intermediate stations, to Great 
Yarmouth. Dinner was served at the Granville Hotel, and almost 
immediately at its conclusion the party was photographed in the 
Great Yarmouth Recreation Grounds. Later tea was served, and some 
hours thereafter all returned, save a few who remained over for the 
week end. A very enjoyable day was spent, and a hearty vote of 
thanks was accorded to the directors, and to Mr. E. Scharrer, the 
general manager. 


For Sale.—On August 9th and 10th, at Millbank 
electrical generating station, Westminster, MESSRS. FULLER, 
Horsey, Soxs & CASSELL are to offer for sale a quantity of 


electrical generating plant, of which particulars appear in our 


advertisement pages to-day. 
Works Visit,—On Saturday last, July 9th, some 60 


members of the Association of Engineers-in-Charge visited the 
works of Messrs. DAVEY, PAXMAN & Co., LTD., of Colchester, the 
visitors having been previously entertained to luncheon by the firm 
at the Liverpool Street Hotel at 1 o'clock. Arriving at the works 
about 3 p.m., they were shown round the establishment by Mr. 
William Paxman and members of the staff. A great deal of interest 
was taken in a tandem compound steam engine of the Paxman- 
Lentz type, fitted with positive valve gear, developing some 
450 I. H.P., which was shown under steam; also in the firm's 
Economic boilers, a large number of which were seen in course of 
erection in the boiler shop, an order for five of which has been 
received for the new Essex County Asylum at Colchester. Other 
engines seen in course of erection or running included a 30 in. X 
60 in. coupled winding engine with,12 ft. drum, gas engines, 
benzine engines, high-speed verticalsteam engines, and horizontal 
slide-valve engines of various types. After the tour through the 
various shops, which took nearly three hours, tea was provided in 
the large fitting shop. 


Dissolutions and ` Liquidations—ALLIANCE ELEC- 
TRICAL Co., LTD. A reconstruction having become desirable, the 
company is winding up voluntarily with Mr. H. V. Marriott, 
23, Grafton Street, W., asliquidator. A meeting of creditors is to 
be held on July 22nd. 

MIDLAND ENGINEERING Co., LTD. —This company is winding up 
voluntarily, with Mr. H. W. Brettell, Waterloo Street, Birmingham, 
as liquidator. A meeting of creditors is called for July 22nd. 

LEEDS CoPPER Wokks, LTD.—Creditors must send particulars 
of their debts, &c., to Mr. G. P. Norton, one of the liquidators, at 
Station Street Buildings, Huddersfield, by July 28th. 

BRITANNIA ELECTRIC LAMP WoRKS (1905), LTD.- A meeting is 
called for August 9th, at Broad Street House, E.C. to hear an 
account of the winding-up from the liquidator, Mr. J. J. B. Cross. 


LIGHTING and POWER NOTES. 


Acton.—A report by the district auditor refers to the 
„great improvement made in the financial position of the elec- 
tricity undertaking, the deficit of £4,943 on the net revenue account 
at March 31st, 1910, having been reduced to £675 at March 3l«t. 
1910. The auditor says this is accounted for (1) by a reduction in 
expenditure of some £1,492, chiefly in the cost of generation and 
distribution; and (2) by an incrense in income of some 42.913. 
chiefly due to increased sales and prices of current, and to a charge 
being made for the first time for the use of meters. 


Aldershot,—The U.D.C. has applied to the L. G. B. 
for a loan of £2,300 for the following purposes :— Overdraft on 
loan, £164; mechanical stoker, £250; coal shed, £61; mains, 
£1,200; and services, €325. E 


Argentina,—The “Compania Alemana Transatlantica 
de Electricidad," the head office of which is at Berlin. has obtained 
a concession. for utilising the waters of the River Mendoza to 
generate electricity, and is now constructing the necessary works 


Ashburton.—The U. D.C., on Friday, decided to oppose 
the application of Messrs. Purves, of Exeter, for a prov. order for 
electric lighting. 


Ashford (Kent).—The East Kent Electric Supply 
Co., Ltd., has been formed with a capital of £30,000, for the purpose 
of carrying out an E.L. scheme. Some years ago the U.D.C. 
obtained a prov. order, and, after fruitless efforts to. farm it, the 
L.G.B. revoked it. One or two local firms possess their own 
installations. The company has given notice of its intention to 
apply for a prov. order for electric lighting. 
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Australia. — The report on the working of the Sydney 
(J. S. W.) municipal electric supply for the fifth year shows that 
nearly 12 million units were sold, as against 8,600,000 in the 
previous year. Nearly 3,000 consumers are connected, and 
11,000 H.P. of motors. After providing 4 per cent. for depre- 
ciation, &c., a net balance equivalent to 94 per cent. on capital 
expended, remains. 

The Melbourne (Vic.) City Council proposes to devote £86,000 of 
a new loan to extensions of the electricity undertaking. Some 
1,500 H.P. of motors are connected, and the power load is rapidly 
growing. 


Beckenham.—It was reported at the meeting of the 
U.D.C. this week, in answer to an inquiry made at the last meeting, 
that the average cost of free-wired lamps with transformers was 
£1 2s. 3d., and that the average consumption per lamp was 9°11 
units, giving a revenue per lamp of 3s. 9°55d. Mr. Dykes said the 
matter of free-wiring needed the careful consideration of the 
Council. Last year 27 consumers were connected at an average cost 
per lamp of £13s. 4d. The average receipts per lamp were 3s. 9d. 
A good many of the consumers were not paying anything like their 
proper amount. There was one consumer with 10 lamps; it cost 
the Council £15 7s. 8d. to carry out the work, and all the return it 
got was an income of 158. 10d. That absolutely was not business. 
He contrasted two other consumers. One had 20 lamps, which cost 
£1 4s. 8d. per lamp, and the Council received 4s. 10d. per lamp. 
Another with 20 lamps involved the Council in an expenditure of 
_ practically the same, and it received only 2s. Id. per lamp. Such a 
figure as this did not pay standing charges alone, and he urged the 
Council to go into the matter, and adopt such a scheme as had been 
tried at Poplar, for instance, with great success. The Council has 
decided to apply to the L.G.B. for sanction to loans of £5,000 for 
mains and services, and £1,000 for meters. 


Bolivia.—Belgian Consular reports state that owing to 
the high price of coal and other fuel in this country, there is every 
prospect that greater use will be made in the future of theabundant 
waterfalls and rivers for electrical purposes. Hydro-electrical 


material will therefore be in increasing demand in Bolivia, especially 


high-tension generators coupled to high-pressure hydraulic motors. 


Bradford.—The Electricity Committee of the T.C. has 
recommended the following revised tariff for energy :—Private 
houses, a fixed charge of 15 per cent. upon rateable value, plus 4d. 
per unit including meter rent; arc lamps, a flat rate of 31d. per 
unit through separate meter, and through one meter for arcs and 
incandescents, a flat rate of 4d. For power, heating and cooking, 
the maximum demand will be reduced, and the scale of discounts 
altered; and in future a minimum charge of £1 per half-year, 
inclusive of meter rent, will be enforced whether the energy to 
that value be used or not. 


Buckhaven (Fife), —The Fife Electric Power Co. having 
given notice of its intention to ask for powers to include Buckhaven 
Burgh in its scheme, the T.C. has decided to oppose the provisional 
order. 


Carlisle, —À L.G.B. inquiry was held on July into the 
application of the T.C. for a loan of £19,600 for electricity pur- 
poses, The Inspector, Mr. R. H. Hooper, advised the Council to 
establish a reserve fund instead of paying money to the relief of 
rates. 


Continental Notes, — Russia. — La Compagnie 
d Electricite de Kovno is the name of a new company which has 
just been formed in Brussels, with a capital of £40,000, to establish 
and work a central electric lighting station in the town of Kovno. 

MONTENEGRO.—A Trieste firm has just secured a concession to 
establish and work a central electric lighting station in the town of 
Cettinge. 

SPAIN.—From the Board of Trade Journal we gather that a 
new company is being formed at Cartagena to erect a. central 
station for electric light and power supply. The proposed capital is 
£18,500. 

ITALY.—The Italian Minister of Public Works has authorised the 
expenditure of £17.200 on electric cranes, &c., for the new port on 
the river Tiber, near the railway from Rome to Pisa. 


Crewe.— The T.C. has been approached with the object 
of extending the E.L. mains to the Garden City being established at 
Wistaston, a mile frem thetown, where a number of largeresidences 
are to be built. 


Dewsbury.—From, the report for the year 1909-10, it 
appears that the revenue of the electricity department amounted to 
£11,065 and the gross profit to £5,459, or 9 per cent. on the capital 
invested. The net surplus amounted to £1,705, of which £1,000 
has been handed over to the rates. The results are an improvement 
on the previous year, due to the increasing power load, and the 
engineer, Mr. Campion, recommended the Corporation to cope with 
the future demand in this particular direction. 


Dodworth.—The U.D.C. has asked Barnsley T.C. to 


extend the mains to the town so as to supply public lamps. 


Dover.—The T.C. has arranged to supply power to the 
new landing stage on the Admiralty Pier extension. The Harbour 
Board will pay £525 for the extension of the cables. 


Eccles,—The L.G.B. has sanctioned the borrowing of 
£3,200 for the purposes of the electricity undertaking. 


Edinburgh.—The Corporation Electric Lighting Com- 
mittee has had under consideration the proposal to extend the 
electric lighting system to Barnton, taking in Blackhall, Barnton, 
and the Cramond Bridge district. It was stated that the Cor- 
poration has had a sufficient number of applications for a supply to 
warrant consideration of the matter, 


Faversham,—O wing to the saving secured by the use of, 
metal-filament lamps for public lighting, the T.C. has decided to 
convert 53 Nernst lamps to metal-filament ones, "The conversion of 
48 lamps last year was said to have resulted in a saving of 9,800 
units. 


Glasgow.—One of the best examples of metal-filament 
street lighting is to be found in Queen Street, Glasgow, where some 
23 posts, carrying 16 100-watt and 14 55-watt 260-volt Osram 
lamps, have been in use since April 1st, burning just over 400 hours 
to date. None of the lamps have failed, despite the vibration of the 
heavy traffic using this main thoroughfare, and the candle-powe 
has not diminished. . 


Golborne.— The U. D. C. has, in response to an inquiry 
from the B. of T. as to what steps are being taken to carry out the 
E. L. Order, 1905, appointed a Committee to consider the advisability 
or otherwise of preparing an electric lighting scheme. 


Grangemouth.—A special meeting of the T.C. was held 
on Tuesday last for the purpose of considering a letter from the 
Scottish Central Electric Power Co. with regard to the supply of 
electricity in the town, together with a plan showing the streets in 
which it was proposed to lay cables. The communication stated 
that the order for the cables had already been placed with the 
manufacturers, and that the company was hopeful of giving a 
supply by August 15th. The burgh surveyor intimated his approval 
of the plan, which the meeting accordingly adopted. A suggestion 
made by the burgh surveyor that there should be a regular agree- 
ment between the company and the Council with regard to the 
opening up of streets, laying cables and restoration of the streets, 
was also agreed to, and a draft agreement, submitted provisionally, 
approved of for submission to the company. Two members were 
appointed to confer with the burgh surveyor in the event of any 
disputes arising during the course of operations. 


Grimsby.— The T.C. has decided to apply to the L. G. B. 
for loans of £1,959 for mains extensions, &c., and for £1,420 for 
street lighting by electricity. 


Heswall.—The B. of T. has revoked the 1908 E. L. 


order. 


Hitchin,—The U. D.C. has instructed the surveyor to 
prepare an estimate and specifications for installing the E.L. at the 
Council Chamber, offices, and hall, and the provision of a cable for 
cinematograph shows. 


Honley.—The U.D.C. has asked Huddersfield T.C. and 
the Yorkshire Electric Power Co, for terms for a supply of elec- 
tricity. 


Japan.— The Tokio Electric Lighting Co. is increasing 
its capital with the object of carrying out its second system for 
supplying electrical energy for lighting and power purposes. 
Some time ago the company obtained a charter from the Japanese 
Government to put down a 50,000 H. p. plant to utilise the water- 
power of the Katsura River, between Tonegami and Hashijiri, but 
in order to utilise the concession it had to combine with the Tokio 
Electric Power Co., which held a charter for the lower reaches of 
the same river. At present the electric light company can supply 
10,000 H.P., but as it has been decided to discard part of the old 
steam plant, to the extent of 20,000 H.P., the net increase will be 
only 30,000 H.P. It is expected that the new plant will be com- 
pleted within three years, when electric energy for power purposes 
will be supplied to the military arsenal and to the Kanegafnchi 
Spinning Co.'s mills, 


Leicester.—The Gas and Electric Lighting Committee 
of the Corporation has decided to call in expert advice as to the 
desirability and feasibility of running both the lighting and the 
power stations under one control. The Committee has also decided 
to recommend the Town Council to separate the control of the gas 
and electric lighting departments. The late Mr. A. Coleon managed 
both. | 


Leith.—The T.C. has agreed to the immediate installation 
of a 500-Kw. mixed-pressure turbine plant with condenser and 
cooling towers at the electricity works. 


Llanelly,—The Electric Traction Co. intends to apply 
for powers to extend the aiea of supply to Longhor, Dafen, Burry 
Port and Pembrey. 


London.—SrEPNEY.—For the year ended March 31st 
last, the balance of income over expenditure for the electricity 
undertaking was £20,816. There was an increase in the number 
of units sold from 6,833,865 to 8,009,174, which produced an income 
of £18,652, which included £6,199 from public street lighting and 
£817 from the sale of current to other departments of the Council. 
Compared with the previous year, the income had increased by £5,331 
and the expenditure by £2,701. It is pointed out that the average 
income per unit sold for all purposes has decreased from 1°540d. to 
1458d. The average charge made by all the companies and local 
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authorities of London, as shown by their latest available! figures, is 
2°490d. per unit. The report goes on to say that the very ex- 
ceptional and heavy expenses which had been incurred during the 
12 months, caused by the removal of the principal generating 
station from Whitechapel to Limehouse, had been fully met out of 
the reserve fund, and it is gratifying to know that there is more 
than sufficient reserve left to meet the further expenses which will 
be incurred during the current year. The capital outlay on the 
undertaking to March 31st last was £366,259, and of thisamount 
£36,280 was spent during the 12 months under review. After 
deducting in the revenue account the amount paid for interest and 
instalments of loans, there remained £1,515 as net profit, and it is 
intended to carry £118 to reserve account, and £313 to next year's 
account, and to apply the balance towards expenditure in the 
nature of capital. 


Luton.—The L.G.B. has cancelled a loan of £700 
obtained by the T.C. for meters, as the money has not been utilised. 


Lyme Regis.—At the T.C. meeting on Monday, the 
Council was asked to consider the expediency of acquiring the 
undertaking of the Lyme Regis Electric Light and Power Co., which 
has the contract for lighting the town by electricity. The terms on 
which the undertaking could be purchased were explained by Mr. 
A. J. Woodroffe at a private meeting held about a fortnight ago. 
Mr. H. O. Bickley now stated that he did not think the Council 
could give the attention to the management of the works necessary 
to make them a succese, and he proposed that the offer to the Council 
to acquire the undertaking be not entertained ; this was carried by 
3 votes to 1, several members of the Council not voting. 


Hacclesfield.— The New Electricity Co., the formation 
of which was mentioned in the ELECTRICAL REVIEW last week, 
has informed the T.C. that it intends applying for a prov. order 

for electric lighting. 


Maidenhead.—The T.C. has applied to the L.G.B. for 


a loan of £400 for service mains. 


Maldens and Coombe.—The U.D.C. has retained 
one Handcock & Dykes to report on the question of an electricity 
supply. 

Malvern.—The Council has decided to cancel the present 
system of maximum demand, on the basis of 23 units for each 8-C.P. 
lamp wired, which has resulted, since the higher candle-power 
metallic came into vogue, in a greater percentage of the consump- 
tion being charged upon the higher rate, and to adopt a universal rate 
of 6d: per unit, less 5 per cent. This will mean practically 5 per 
cent. reduction to all consumers. | 


Newport (Mon.).—The T.C. proposes to apply for a 
loan of £3,500, repayable within three years, to cover excess 
expenditure, superseded plant, &c. 

New Zealand.—The Auckland City Council has received 
a number of claims, amounting in all to £148,476, for compensa- 


tion in connection with the erection of the new power station near 
the railway wharf. 


Oldham,—4A scheme is now maturing for the supply of 
electricity by the Corporation to the adjoining township of Royton. 
A canvass made there is said to have been satisfactory. 


Penmaenmawr,—The L. G. B. has sanctioned, without 


local inquiry, the proposed loan of £550 for electric lighting on the 
Promenade. 


Rawtenstall.—The Corporation is contemplating the 
expenditure of £10,000 on extensions to the electricity works for 
lighting and tramway supply. 


Redcar.—A Stockton-on-Tees firm of accountants has 
written to the B. of T. asking that the E.L. order should be revoked, 
as it had clients who proposed to do something towards obtaining 
anew order. The present order obtained by the U.D.C. was taken 
over by the Cleveland Electric Power Co., who paid the costs which 
had been incurred by the Council. A special meeting of the U.D.C. 
is to be held to consider the situation. 


Sevenoaks.— Messrs. Mordey & Dawbarn have addressed 
a communication to the U.D.C.on the E. L. question, advising it 
of a scheme which might be expected to be self-supporting in the 
third year, and by the 10th year would show a progressive profit up 
to E 1.300.“ The Council favours an E. L. scheme, but previous efforts 
to secure one have proved abortive. 


Sheffield.—The E. L. Committee of the T.C. has recom- 
mended the contribution of £25 towards the cost of appealing 
against the order of the High Court restraining the Leicester T.C. 
from carrying on wiring and fitting work. 


Silksworth.—The County of Durham Electrical Power 
Distribution Co., Ltd., has applied to the B. of T. for permission to 
erect an overhead line from Ryhope, to supply a sub-station on the 
premises of the Co-operative Society at Silksworth. 


Sowerby Bridge.—The U.D.C. has decided to give 
permission to the Yorkshire Electric Power Co. to supply electricity 
to the Sowerby Bridge district by means of overhead wires, in 
accordance with a plan submitted. 


Spennymoor.—The U.D.C. has accepted the tender of 
the Northern Counties Electricity Supply Co., for lighting 302 public 
lampe at 528. per lamp for the season. 


Swansea,—At the'meeting-of the Electric: Lighting and 
Tramways Committee last week, the financial statement of the 
electric lighting undertaking for the year ending March 31st last 
was given. This showed a gross revenue of £23,796, and expendi- 
ture of £11,512, leaving a gross balance for the year of £12,284. 
For interest £5,629 had been paid, and for sinking fund £3,931, 
and the net balance left was £2,722, bringing the accumulated 
profit to date up to 45, 260. The chairman, Mr. Alex. Sinclair, 
considered the balance-sheet very satisfactory. The consumers 
were constantly increasing, and the revenue followed suit. The 
profit had also increased year by year, rising from about £200 
eight years ago, to £2,700 last year. The statement was approved, 
the question whether the accumulated profit should be devoted to 
the relief of the rates being left for the Council to decide. 

The report of the electrical engineer stated that on the 25th inst. 
the lightning conductor at the works was strack by lightning, 
with the result that a discharge was carried into the works, 
damaging a short length of cable, A breakdown of the insulation 
on the armature of one of the motor-alternator sets occurred 
simultaneously with the lightning discharge, and he attributed 
this breakdown to lightning. The report was adopted. 


Taunton.—The annual statement of accounts shows a 
gross profit of £3,941, to which must be added several sums, 
making together £4,454, which has been disposed of for interest, 
sinking fund and other items, leaving a balance of 9s. 10d. on the 
net revenue account to be carried forward. 


Tunbridge Wells.— The B. of T. has informed the T.C. 


that it intends to issue an order empowering the Council to supply 
electricity to premises outside the present area of supply. 


Walsall.— The Electricity Committee of the Corporation 
reports that it has had under consideration an offer from a Power 
Co. to supply the Corporation with electricity in bulk; but it 
does not believe any advantage would accrue to the Corporation or to 
the consumers by taking such a supply. On the suggestion, therefore, 
of the borough electrical engineer, the Committee has decided that 
certain extensions of the generating works, plant and mains be 
immediately carried out and that application be made to the L.G.B. 
forsanction to borrow £23,225 to defray the cost. The work 
includes the following :—(1) Laying of mains from the generating 
station along Pleck Road to the Brown Lion, and to the Sewage 
Purification Works at Bescot, at a cost of £2,300; (2) laying of 
mains from the generating station to the railway bridge in Green 
Lane, Birchille, at a cost of £2,000; (3) continuation of the last- 
mentioned mains to Bloxwich for the purpose of & general supply 
at Bloxwich, at a cost of £2,500 ; and (4) additions to the generating 
plant at the generating station, including alterations to the 
buildings, &c., at a cost of £16,425. As regards the extensions to 
Birchills, it is anticipated that some half-dozen customers would be 
immediately available, and that at the approved scale of charges 
these would yield a revenue of from £500 to £600 per annum. 
With respect to Bloxwich, it is not proposed to incur the cost of 
extension until the Committee has ascertained that the probable 
consumption of energy would be sufficient to justify the work being 
undertaken. 


West Ham.—As a result of negotiations, the Thames 
Ironworks Co. have provisionally agreed to take the whole of their 
supply for power and lighting purposes from the Corporation for 
a further period of three or five years. 


Whitchurch.—The surveyor to the U.D.C. has been 


requested to make further inquiry into the cost and working of an 
electrical scheme for the town. 


Wigan.— The T.C. has decided to reduce the price of 


energy for the tramways from 1,%d. per unit to lygd. This means 
a saving of £1,200 a year to the tramway department. 


Winchester.—The T.C. has informed the R.D.C. that 


it intends applying for powers to increase the area of supply so as 
to include a number of rural parishes, including Chilcomb, Easton, 
Compton, Twyford, Wicke Without, Littleton, Abbots Barton, 
Headbourne, Worthy and King's Worthy. A similar notice has 
been served upon the Hursley R. D. C. in respect of the parishes of 
Otterbourne and Hursley. 


Yarmouth,—The T.C. on Tuesday decided to make 


application to the L.G.B. for sanction to borrow sums of £1,550 
and €750 in connection with the electric light undertaking. The 
Corporation recently decided to adopt electric lighting in 
parts of the town not now lighted by electricity, and £1,550 is the 
estimated cost of additional mains. 'The smaller sum is for the 
installation of a cooling tower at the electricity station, the pro- 
vision of which, the engineer believes, will effect a saving of £200 
a year. 


Toker.— The Clyde Valley Power Co. has completed the 
laying of six E. II. T. cables across the river at Yoker, the river bed 
at this point having been dredged to a depth of 30 ft. below low 
water for the purpose. | 


York.—A L.G.B. inquiry was held on Friday into the 
application of the T.C. for a loan of £2,475, €1,100 being for 
services, 4 800 for motors, and £575 for meters. Mr. R. H. Hooper, 
the Inspector, suggested that the item for meters should be purchased 
out of revenue in the interests of the undertaking, and, at his 
request, that sum was left over, for the Electricity Committee to 
consider the point, 
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Wolverhampton,—The annual report on the Corporation's 
electricity undertaking was issued last week, and states that on 
the years working a gross profit was made of & 20.059. Out of this 
amount the following charges have to be met :—Interest and bank 
interest, £5,943 ; sinking fund and repayment of loans, £8,814; 
total £14,762 : balance, being net profit for the year, £3,297. It 
is pointed out by the Committee that the greatly increased output 
for motive power purposes would appear to indicate that trade 
conditions are improving, and the reduction in revenue owing to the 
adoption of metal-filament lamps by consumers is a much less serious 
matter than was the case 12 months ago, the actual loss of 
revenue as compared with the previous year being only 
about £90. The revenue from the Tramways Committee for 
traction purposes has, however, decreased to the extent of about 


£236, in spite of the fact that the Lea Road route has 
been in operation for more than five months. The cost 
per unit of generation and distribution has been still 


further reduced, the total cost of production, exclusive of capital 
charges, being 0°57d., as against 69d. last year, which is equivalent 
to a reduction of 12d. per unit. During the past year the total 
output of energy has increased by 26 per cent., this increase being 
entirely due to the continued demand for electricity for motive 
power purposes. The additional motors connected to the mains 
during the same period total 900 H.P. The Committee is of opinion 
that its progressive policy in the direction of offering low prices to 
manufacturers for motive power purposes is fully justified, not only 
by the financial results of the electricity undertaking, but by the 
fact that the low cost of electricity for motive power purposes in 
Wolverhampton is proving to be the means of attracting new 
industries to the town. 

Another report has been issued by the Committee relative to 
alterations and improvements in connection with the boiler-house 
plant, with a view to economies in fuel consumption and an in- 
crease in the output of the boiler house plant generally; and it 
has submitted recommendations to the Council that a new 
water-softening apparatus be installed, at an estimated cost of 
4400: that the economisers in the old boiler house be 
renewed, at an estimated cost of £600; that a pump house 
and storage tank be provided, at an estimated cost of £450. It 
13 computed by the Committee that when these improvements 
and alterations are carried out there will be a total saving in fuel, 
labour and repairs of not less than £400 per annum. 

The Team Committee proposes to make extensions at the 
refuse destructor with the object of producing more electricity. The 
alterations include an additional boiler, condensing plant to be 
installed of sufficient capacity to deal with the whole of the steam 
available, a rotary converter of about 500-KW. output, for 6,000 
volts pressure, a combined water-softening and vrease-extraction 
plant. and the transfer of two generating seta from Commercial 
Road to the destructor. It is stated that the carrying out of these 
alterations would increase the annual ontput from approximately 
1,000,000 units per annum to about 1,500,000 units per annum. 


TRAMWAY and RAILWAY NOTES. 


Argentine.—American Consular reports state that the 


Central Argentine Railway Co. will shortly elgctrify its Retir»- 
Ballester and Retiro-Tigre suburban services. 


Australia, —PERTH (W.A.).—The Council has decided 
to engage legal and electrical experts to interpret the agreements 
with, and value the undertaking of, the Perth Tramways Co. 

VICTORIA,.-- According to the Brilish Australasian, the Prahran- 
Malvern trainway was opened on May 30th. The total cost of con- 
struction was £82,000. The Malvern and Prahran Councils are 
entitled to all the profits, which will be divided on the basis of 
car-mileazge travelled. within the respective municipalities The 
line is nearly six miles long, and is divided into six penny sections. 


Continental Notes. — BELGIUM. — An American 
Consular report states that it is proposed. to build a double track 
electric railway round the city of Lieve, and that some 76,000 tons 
of rails m.d 50 cars, among other material, will be required. 

NWITZERLAND.-—According to the Board of Trade Journal, con- 
cessions have been granted for narrow gauge electric railways 
from Brigue to Aletsch Glacier (estimated cost. €1254.000). froin 
Buchs to Nesslau (estimated cost. £204,000), from Delémont to 
Mervelier (estimated cost, 448.000), and fora funicular railway 
from Trieb to Scelisberg (estimated cost. 4 18.000). ` 


Russia. It is reported from St. Petersburg that the municipal 
council of that city has resolved to refuse all applications 


made by private promoters for the construction of tramways of the 
second elass. : 

AUSTRIA-HUNGARY- -ÀA concession has been granted to the 
"Aktiengesellschaft Triester Kleinbahnen," of Trieste. for the con- 
struction of an electric light railway from Opcina to Sesana.— 
Board of Trade Journal, 


Darwen.— The accounts for the year ended. March 31st 
last. show that the tramways on the Darwen section, after making 
provision for interest and sinking fund charges and repayment of 
principal, show a net loss of €13. against £183 for the previous 
year, Qn the Hoddlesden section there was a net loss of £645, 
compared With à net loss in the previous year of £753. This 


improved result has been brought about mainly by the reduction of 
4d. per unit in the price charged for energy, and by increased 
receipts, Towards the accumulated deficit of £2.120 on the Hoddles- 
den section, an amount of £2,000 has been transferred during the 
year from the borough fund. 


Faruworth.— The South Lancashire Tramways Co. is 
contemplating the construction of a tramway line from Little 
Hulton to Farnworth, connecting with the company's existing 
lines in the latter town. 


India.—The Government of Eastern Bengal and Assam 
has forwarded a scheme for an electric railway to Shillong and 
suggested the carrying out of a preliminary survey. It is extremely 
doubtful if this will be undertaken at once, and it is quite prohable 
that the Local Government will be asked to ascertain if sufficient 
water power exists for generating electricity for the purpose. 


ı Leeds.— At the meeting of the City Council last 
week it was decided to borrow the sum of 45.000 for track, 
overhead material and rolling stock rendered necessary by reason of 
the intended conveyance of heavy materials on the tramways 


Newcastle-on-Tyne,—At a meeting of the Tramways 
Sub-Committee on the 7th inst., it was decided to recommend the 
Tramways Committee in future to charge for all parcels that are 
accompanied by a passenger on all tramcars, other than personal 
luggage, which will be allowed free up to 28 lb. In fature errand 
boys who now travel for $d. will when in charge of a parcel, be 
charged ordinary rates. l 


New Zealand. —A Royal Commission, consisting of 
Prof. J. Scott and Mr. A. L, Beattie (chief mechanical engineer, 
New Zealand Railways), has recently reported on the most suitable 
brake for use on the Auckland electric tramways, the present brakes 
being considered unsuitable for local use, owing to the heavy 
gradients. The Commission for various reasons, the chief being 
independence of brakes and traction equipment, and unsuitability 


of present car equipment and gear for magnetic brakes, recommends 


a pneumatic brake. It found that the limits of effective application 
of the magnetic brake lay bet ween 3 and 20 miles an hour, but that 
there was no such limit in the case of pneumatic brakes. Tests 
with a magnetic brake at Wellington, at about 19 miles per hour- 
speed, caused flashing and burning of the commutators, The tests 
were carried out on air brakes used on the Christchurch system, 
and the magnetic brakes used at Wellington anid Dunedin, and 
apparently the latter tests proved unconvincing to the Commission, 
although it recognises that various improvements have been intro- 
duced since the brakes in question were made, and recommends 
that an up-to-date magnetic brake should be tested. It is also recom- 
mended that with gradients of l in 15 or steeper, a mechanical 
attachment should be provided. and that all coasting should be done 
on the magnetic brake (either hand or electric application). The 
Cominission considers it desirable for the Government to obtain 
powers to, if necessary, insist on the equipping and working of 
tramways with due regard to the safety of the public. 


Oldham.—The T.C. has decided to spend £12,000 on 
the extension of the tramways to Grain's Bar, which is at the 
extremity of the borough at the Moorside end of the town. Dis- 
satisfaction was expressed at the refusal of the Manchester 
Corporation to alter its decision to make Stevenson Square, instead 
of Piccadilly, the terminus of the electric cars running from 
Oldham to Manchester, the turning of the cars into Stevenson 
Square causing great inconvenience to Oldham people travelling to 
Manchester. 


Plymouth. —At a meeting of the T.C. on Monday, Mr. 
Stephens submitted the minutes of the Tramways Committee and 
referred to the report of the manager on the working of the under- 
taking for the year ended March 31st last. During the 12 months 
the ears carried over eight million passengers: the year's receipts 


amounted to £36,638, giving an average of 11˙051d. per car-mile, 


which compared well with that earned in other towns. After pay- 
ment of all expenditure and capital charges the committee handed 
over £850 as a contribution to the rates and that amount would 
have been £247 more but for the fact that for the first time last 
year they paid £240 insurance premium to cover third party risks. 
Nearly one-half of the permanent way had been renewed, and also 
eight miles of the overhead equipment. 


Rotherham,—The Council has decided to pay a fee of 
£25 to Mr. A. R. Fearnley. of Sheffield, for reporting on the subject 
of workmen's fares. Before a decision is arrived at on the subject 
of workmen's fares, there is to be an extension of the period for 
comparison until August 31st next. 


Sheffield. —The Tramways Committee has decided that a 
further trial be made with Thermit rail jointing by the latest 
method. The Thermit joint is to be tried on that portion of the 
track in Attercliffe Road, which is to be relaid, and the cost of the 
joints i3 put at 298. each. The gross profit of the tramway under- 
taking. last year, was £117,637, while the net profit was 4 39.252. 
Of this sum 421.000 is to be placed to the renewals fund, and 
€ 12,000 in relief of the rates. 

Southampton,—The T.C. has received the sanction of 
the B. of T. to the borrowing of £10,218 for the tramway extension 
to Northam. 

Torquay,—At a meeting of the T.C. on Tuesday last 
weck. it was reported that a special meeting of the Council in coin- 
mittee had been held for the purpose of considering matters in 
connection with the tramways. It was stated that the ehiirman 
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of the Tramway Committee reviewed at length the proceedings of 
the committee since the special meeting of the Council, relative to 
the conversion of the present surface-contact system to the trolley 
system, which it was not prepared to recommend the Council to 
agree to. The tramway company wanted the Council's consent to 
instal the overhead system, and it was reported that it had asked the 
B. of T. to appoint an arbitrator. as provided by the Act. 
meeting it was decided that the Council be recommended not to 
consent to the conversion of the present surface-contact system to 
the overhead system on any of the existing tramways in the borough. 
The Committee was authorised to continue negotiations with the 
company, and in the event of such negotiations failing to bring 
about an arrangement satisfactory to the Committee, it was em- 
powered to refer the matter to arbitration. 


Wallasev.— The extension of the Council's tramway 
system, to serve the fast-developing district of Wallasey Village, 
was opened on July 8th by the chairman of the Tramway Com- 
mittee, accompanied by Col. Green (manager of the tramways), 
Mr. Crowther (electrical engineer), and others. The new track, 
which runs rid Poulton to the Village, and thence into Grove Road, 
joining up with the existing track in Warren Drive, New Brighton, 
adds 34 miles of route and 7 miles of single track to the existing 
system. The completed portion opened on Friday was the section 
running between Seacombe and St. Luke's Church, Poulton, and 
this was formally inspected and found satisfactory by Lieut.-Col. 
Von Donop on behalf of the B. of T. 


West Ham.—The borough treasurer reports that the 
total income of the tramways undertaking for the year ended 
March 31st last amounted to £125,694. from which a deduction of 
£3,111 is to be made in respect of proportion of receipts due to 
other authorities in connection with through running. The total 
expenditure amounted to £87,561, from which & deduction of 
£1,188 is to be made in connection with through running. The 
net profit was £5,737, which is to be carried to the reserve and 
renewals fund, which now amounts to 439, 293. 


TELEGRAPH and TELEPHONE NOTES. 


Canada,— The Federal Board of Arbitration has made an 
award increasing the wages of the Grand Trunk Pacifie Railway 
telegraphists by 25 to 35 per cent, giving shorter hours of 
labour, and removing various other grievances of which the men 
complained.— The Times. 


Indian Telegraphs.—In a review of the moral and 
material progress of India, recently issued by the India Office, it is 
stated that the whole of the telegraph system under the direct 
control of the Government of India, but excluding the Indo- 
European Department extending from Karachi to Teheran and Fao, 
consists of 69.708 miles of line, 277,731 miles of wire. and 357 miles 
of cable. The capital expenditure to the end of 1908-9 was 
£7 , 096,719, and there are 6.973 offices open to the public. The 
number of messages during the year was 13,006,778, the gross 
receipts £874,795, charges 4 783.022. net receipts £91,773, and 
return on capital 0°70 per cent. The whole of the annual expenses 
connected with the telegraphs in India, whether incurred on capital 
account for the construction of new lines, or on revenue account for 
the maintenance and working of the system. are defrayed from the 
revenues of the Government of India. In 1908-9 the receipts of the 
Department were not sufficient to cover both the working expenses 
and the amount expended on capital account, and there was a 
charge on Government revenues of £147,898. The gross receipts of 
1908-9 show a reduction, as compared with those of 1907-8, of £983, 
attributed to a diversion of Far East traffic to the Batavia-Cocos 
cable. to the reduction of rates between India and Africa, and to the 
fall in value of Indian inland messages under the revised tariff 
introduced on January Ist. 1909. Working expenses, on the other 
hand, increased by £30.611. As a result, the net receipts were 
£31,594 less in the year under review, and the percentage of net 
revenue on capital outlay fell from 1'80 to 0'70. The number of 
paid telegrams increased during the year by 2'01 per cent., but their 
value decreased by 2:92 per cent. The decrease in value is due to 
the falling-off of foreign traffic in consequence of the opening of 
alternative routes. The subscriptions to the Telegraph Department 
for telephone and similar services rendered during the year amounted 
to £27,130, being an increase of £5,416. Wireless telegraphic com- 
munication between Diamond Island and Bassein, and Calcutta and 
the pilot vessel at the Sandbeds, was maintained. New radio- 
telerraphic stations were opened at Mergui and Victoria Point. and 
communication between these places is satisfactory, except at times 
of severe atmospheric pressure. There are now nine radio-telegraphie 
stations installed in India. The system of telegraph lines and 
cables connecting the terminus of the Indo-European Co.'s telegraph 
at Teheran, and of the Turkish telegraph lines at Fao with the 
Indian telegraph system at Karachi, is controlled by the Indo- 
European Government Telegraph Department, and consists of 1.945 
knots of cable, 2.575 miles of line, and 6,547 miles of wire. This 
also includes a cable from Task to Muscat, 218 knots in length. 
The Department also maintains a line from Teheran to Meshed. 568 
miles of which is the property of the Persian Government. The 
total capital outlay is €908.142. the gross receipts for the year were 
£103.689. the expenditure €75.287, and the net receipts 425.402. 
The number of messages transmitted during the year was 229.908, 
being a decrease of 15°21 per cent. 


At that 


Pacific Cable,—Mr. Baxendale, general manager, has 
gone to Canada to organise the trans-continental service over the 
line recently leased from the Canadian Pacific Railway Co. The 
staff will be appointed and controlled by the directors of the 
Pacific cable. 


Uruguay,—The B. of T. has particulars of a concession 
granted to the Union Telephone Co., domiciled in Mercedes and 
Fray Bentos, to construct a number of telephone lines over consider 
able distances between various points in Uruguay.— 7. of T. Journa. 

Wireless Telegraphy.—The wireless station at Durban 
has been successfully inaugurated, communication being effected 


with a vessel over a distance of 400 miles. This is the first wirelest 
station in South Africa. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—August 2nd. 1,820 private letter-box fronts 
for the P.M.G.'s Department in Victoria, Queensland, South Aus- 
tralia and Western Australia. See Official Notices" June 17th. 


MELBOURNE.—August 30th. Electrical sundries, insulators, wire 


and sulphate of magnesia, for the Deputy-Postmaster-General. Local 
representation. Specifications at office of High Commissioner, 72, 
Victoria Street, 8.W. 


Barnet.—July 26th. Dynamos, motors, &c., battery, 
and wiring work, for the Guardians. See "Official Notices” July 
8th. 


Belfast.—July 27th. Independent surface condensing 
plant, with oil separator, &c., for the Harbour Commissioners. See 
Official Notices” to-day. 


Belfast.—July 27th. 3} miles of 7/18 high-tension 
cable, paper-insulated, and } mile of 7/18 rubber-insulated ditto, for 
the Harbour Commissioners. See Official Notices to-day. 


Belgium. — July 27th. La Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (14, Rue de la Science), is 
inviting tenders for the contract for electrifying the railway 
between Brussels and Haecht. 


Blackpool.—The Corporation has decided to advertise 


for tenders for the supply of six new tramcars. 


Chorlton.—July 26th. Replating accumulator at the 
Styal Cottage Homes for the Guardians. See "Official Notices " 
to-day. 

Dublin.—July 16th. Transformers, for the Corporation 
Lighting Committee. See "Official Notices " July 8th. 


France.—November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Germany.—The municipal authorities of Munster are 
about to invite tenders for the extension of the central electric 
lighting station, at an estimated cost of £20,000. 


Holland.—July 20th. The Dutch Post and Telegraph 
authorities in The Hague are inviting tenders for the installation 
and working of a telephone line between Dordrecht, Laye, and 
Zwaluwe, and also for the establishment of new lines between 
Rotterdam and Delft. 


Leith,—July 25th.—One 500-Kw. mixed-pressure turbine 
and D.C. generator, condensing plant and cooling tower, for the 
Electricity Department See Official Notices to-day. 


London. L. C. C.—Sherington Road, Greenwich, school 
(500 children) of the L. C. C., now erecting, is to be lighted elec- 
trically. The Education Committee is to invite tenders and accept 
one without referring the matter further to the Council, as the 
work has to be done during the summer recess, 

The Highways Committee is to purchase an electric winch and 
steel wire rope for taking goods and machinery up the steep 
approach to the yard at Forest Hill sub-station ; cost £200. 


Luton.—July 19th. Coal for the Corporation Electricity 
Works for a year. W. H. Cooke, electrical engineer, 


Manchester.—July 19th. Hard-drawn copper trolley 
wire, for the Corporation Tramways; J. M. M'Elroy, general 
manager, 55, Piccadilly. 

Morecambe,—July 28th. Feeder pillars and are. lamp 
carbons, for the Corporation Electricity Department. See ` Official 
Notices " to-day. 

Newmarket,—July 21st. Publié lighting for three or 
five years, for the U.D.C. ; S. J. Ennion. clerk. 


TER 
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New Zealand, — Power-bouse plant, cars, trucks and 
equipment, rails and fishplates, trolley wire and feeder cable, for 
the Invercargill B.C. See Official Notices ` to-day. 


Salford.—July 18th. Bore-hole pumping plant for the 
Corporation Electricity Works. See Official Notices" June 24th. 


Spain.— July 20th. The We authorities of Santa 
Maria de Nieva (province of Segovia) are inviting tenders for the 
concession for the electric lighting of the town. 

Tenders ‘have just been invited by the municipal authorities of 
Huerta de Valdecarabano (province of Tolado) for the concession 
for the electric lighting of the town during a period of 10 years. 


Swansea. —July 15th. The Harbour Trustees propose 
erecting three 2-ton electric transporters and overhead travelling 
cranes at the docks. Tenders to Mr. Talfourd Strick. : 


'"Fransvaal.—July 27th. Two miles of switchboard 
cable, 64 conductor, for the Administration of Posts and Telegraphs. 
Tenders to Chairman of the Tender Board, P.O., Box 376, Pretoria. 


Turkey in Asia,—It is reported that a concession is 
offered for the supply of electric lighting and traction for the town 
of Adana, Tarsus and Mersina are also mentioned as likely places 
for suitable schemes. 


Walthamstow,—J uly 22nd. Six double-deck roof- 
covered tramcars, for the U.D.C. See " Official Notices" July &th. 


Whitehaven, — July 16th. One 35-Kw., single-field, 
direct-current auto-converter, and two sprinkler-type mechanical 
stokers, for the Corporation Electricity Department. See Official 
Notices " July &th. 

July 23rd.—Hi;h speed steam engine direct coupled to 250-KW. 
direct-current generator, for the Corporation. See Official Notices 
to-day. 


Wigan.—The Board of Guardians invites tenders for 
electric bells and telephones for -the new Infirmary at Billinge. 
H. G. Ackerley, clerk, 9, Victoria Buildings. King Street. 


‘Wolverhampton.—The T.C. is to carry out alterations 
and improvements in connection with the boiler house plant at the 
generating station as follows: New water-softening apparatus to 
be installed, estimated cost €400: economisers in old boiler house 
to be renewed. estimated cost £600; pump house, lavatory and 
storage tank to be ORES: estimated cost £450. Tenders are to 
be invited, 


c^ 


CLOSED. 


Aberdeen,—The Corporation. Electricity Committee has 
accepted offers for 14,000 tons of Scotch steam coal, the price 
ranging from 12s. 6d. per ton to IIS. 3d. 


Australasia.— The Austracian Mining and Engineering 
Reriew states that the P. M. Gn D partinent, New Scutia Wales, has 
ordered two incoming junction sections of common-l at ery switch- 
boards, at £2.050. from the Western Kkectric Co. (Australia). Ltd. : 
26.000 porcelain insulators, at 33d. each. from Zwicker & Co.: and 
4.000 porcelain insulators, at 3d. each. from James Paton & Co. 

LAUNCESTON (TAs.) According to an Australian contemporary, 
the Launceston City Council (Tas.) has accepted the following 
tenders in connection with the installation of electric trams :— 


General Electrie Co. —Motor equipment, £3,206, 
Brush Co.—Truck equipment, £1,492. 


Belgium, — Seven concerns submitted tenders to the 
municipal authorities of Bissechem (Flanre Occidentale) for the 
establishment of a small central electric lighting station in the 
town, the lowest being that of La Compagnie de Construction et de 
l Exploitation d Usines a Gaz et Electricité, of Brussels. 


Blackburn,—The Electricity Committee has accepted 
the tender of the Universal Engineering Co. for repairing the 
chimney shaft at the electricity works. 

The Corporation contract for lubricating oils for the Electricity 
and Tramways Committee has been given to the Vacuum Oil Co. 


Bolton.—The T. C. has accepted the tender of the 
Brockie-Pell Are Lamp Co. for the supply of single-phase trans- 
formers during the next 12 months, in sizes up to 15 k. v. A. 

The Bastian Meter Co., Ltd., have secured the contract for the 
supply of meters to the corporation. 

The Corporation has placed an order with Messrs. Ed. Bennis and 

», Ltd., for the supply of two sprinkler stokers and self-cleaning 
1 0 air furnaces to anew Lancashire boiler, which is being 
erected at the Electricity Works. Spa Road. 


Bradford.—The City Council is to be recommended to 
accept the tender of Messrs. Steinthal & Boydell. Ltd. for the 
installation of Parsons-Sloper patent intercommunieation tele- 
phones in the Town Hall. at the price of £558, this being in lieu 
of the tender. previously accepted, of Messrs, Christopher Pratt 
and Sons, 


Brighton.—The T.C. has accepted the tender of Messrs. 
Siemens Bros. & Co., Ltd., for 250 yd. of 1 sq. in. cable, at £116. 


British Columbia,—Messrs. Jens Orten-Böving & Co. 
have received an order from the British North American Pulp and 
Power Co. Ltd., for six Francis turbines of 1,600 H.P. each, and 
1,800 H.P. for overload, for their Oceans Falls plant in British 
Columbia. The turbines have a single inlet from the end, and are 
to work under a head of 124 ft. at a speed of 215 R. P. M., and will 
be fitted with bronze runners. 


Canterbury.—The T.C. has accepted the tender of 
Mr. G. E. Dash wood, of Lower Bridge Street, for electrical work 
for six months. 


Cape Town. — The following tenders have been accepted 
in connection with the building of the extensions of the Houses of 
Parliament for the Union of South Africa, viz.: 

Electric light wiring.—-Messrs. Koch & Dixie, of Cape Town, £1,360. 

Electric passenger lifts.—Messrs. R. M. Ross & Co., of Cape Town (for Otis 


lifts), £990. 
Electric service lifts.—General Electric Co., Ltd. (British), £360. 


Coalville, — The U.D.C. has accepted the tender of 


Messrs. Blythe Bros., of Ellistown, for electric fire bells, at £66. 


Crovdon,—The following is the list of tenders submitted 
for installing the electric light at the extensions to the Borough 
Hospital. to which we referred last week :— 


Johnson & Phillips, Ltd. 


.. (accepted) £319 
Electrical and Motor Co., Banbury 351 


Wenham & Waters, Ltd., Croydon : - bs M .. 374 
The Aerial Engineering Co., Ltd., Croyd on NA $5 x . 330 
D. J. Macdonald, London . - M M es - . . 890 
E. New bald & Co., Sutton  .. Lis b vx vs .. 402 
Wells, Rayner & Co., Ltd., London ss 125 m x .. 111 
W. J. Fryer & Co., London ix : PA Ji 2s zu .. 413 
Larkins & Co., London bs - ri T i T .. 117 
Tilley Bros., London vx - x ta ia - —. 419 
L. W. Drake, Frinton-on- Sen ag id Y gs $4 . 4230. 
Strode & Co., London . i mi - E - "" .. 121 
Waring & W ithe rs, London . " ʻi " 23 (s 00446 
Barlow Bros. & Co., London m T € x - . 438 
B. R. Love & Sons, London .. b Sr " s M .. 116 
A. V. Gifkins & Co., Dondon.. T $a is E. » .. 448 
Hillyer & Sons, London c: on! 55 
Electrical Contracts and Maintenance Co. - London. . zw . 470 
Vitty & Hopper, Ramsgate .. ; 112 
British Westinghouse Electric and Mfg. g. Co., Ltd., Manchester 506 
W. J. Bishop & Co., Croydon is T .. 509 
8. E. Hunt, Croydon - $5 ia ao p = . 517 
M. Smith & Co., Loudon i 129 - ENS Es E . O18 
Garrett, Hunt & Co., London és T a, zi » .. OAD 
W. D. Wilson, Croydon - Sd a V 2 - e. 0 082 
Saville & Walton, London. 24 x m "s - .. To 


Fareham.,—Messrs. Shalders & Davis, of Southampton, 
have secured the contract for the extension of lighting plant, 
wiring and heating. at the Hants County Asylum, Fareham, for 
41.715. 

Herne Bay,— The U. D.C. has accepted the following 
tenders : - - 


Messrs. Harpin, of Birminghaim,—900 ft. of second-hand strip cable, for 
suspending incandescent lamps on the pier, at 7d. per foot. 

Messrs. Siemens Bros.—Cable for lighting the new pavilion, at £60. 

The Union Electric Co., Lid. Ten flame electric lamps, at £60. 


Littlehampton,—The U.D.C. has accepted the tender 
of Messrs. Meldrum Bros. for a refuse destructor, at £1.412 10s. 


Lanelly,—The Glanmor Foundry Co., Ltd. have 
accepted the tender of the Walsall Electrical Co., Ltd.. for extensions 
to the switchboard, at £114. The highest and lowest tenders 
received were £135 and £98 respectively. 


London,.—L.C.C.—For electrice lighting at three fire 
stations, the following tenders from selected firms were received: — 


(D WoornwicH FIRE STATION. 
G. Weston & Sons, Ltd. (recommended) £185 


E. Newbald & Co. . 1 PES zb i a sve 176 
Pinching & Walton .. s Im i^ E ES .. 192 
John Barker & Co., Ltd. .. và ix a a .. O04 
Tredegar & Co. " ui ru € 24 - . . 270 


(2) KINGSLAND Fin STATION, 
(recommended) 165 


W. J. Fryer & Co. 


F. Troy & Co... x - TA 2 E .. 178 
Alex. Hawkins & Sons ae is ^ T M" e 195 
John Bryden & Nons. - a es id re . . 20) 
G. E. Taylor & CO Vs s oa ss d sar ~ 22) 


(3 LrwistaM Fir STATION. 


Tilley Bros. s " Se (recominended) 161 
W. Leonard & Co. uc - e vos as is is 165 
Pinchinz & Walton .. vs - 2 es es . 204 
Whitehead Bros. ix 1 5 s ics oe .. 22% 
G. E. Taylor & Co. .. be és or ae ri . . 231 


The chief engineer's estimates, comparable with the tenders, were 
4170. C182 and €189 respectively. 

The tender of W. Cory & Son for 140,000 tons of. Hillhouxe, Cow- 
denbeath, or Muirtield steam coal (washed singles). for Greenwich 
generating station during one year, at IIS. əd. per ton, with 
demurrage at the rate of 2d. per ton for each day after two days, 
is recommended by the Stores and Contracts Committee. Four firms 
tendered for the full quantity, and Messrs. Cory were the lowest. 

HAMMERSMITH.~ The Electricity Committee, after having an 
opportunity of testing the specimen prepayment meters submitted 
by seven firms. and the Engineer having, reported upon their 
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respective merits, the tender of Ferranti, Ltd., has been accepted 
for all sizes and for 110 and 220 volts. 
Nine firms submitted tenders as follows for the supply of one 
200-Kw. transformer: 


Electric Transformer Co. 


British . (accepted) £159 
Spagnoletti, Ltd. "n .. 168 


General Electric Co. ex T os e. = .. Ml 
British Thomson-Houston Co, .. T wo vs . . 175 
British Westinghouse Co... i: " - - . . 190 
Johnson & Phillips .. m v m M. . . 190 
Lahmeyer Electric Co. (oil - cooled, not to specification) 478 
Union Electric Co x x x i ve .. 119 


Ferranti, Ltd... vs - e es M m . . 19 


The Fire Brigade Committee has reported on tenders received for 
the supply of petrol motor fire engines and petrol-driven or electric- 
ally-driven motor escape vans. For the supply of electrically- 
driven motor (escape) vans, tenders were submitted by the under- 
mentioned five firms. The following is the price for each van :— 


If 1 is If2are If Bare 
ordered. ordered. ordered. 
Electric Vehicle Co., Ltd., Cockspur Street, 
S. W. a 2 IS e X £850 £825 
* Merryweather & Sons, e reenwic 
Road. S. E. 222 ES " 2 Ps 1,217 1,015 948 
t'* Cedes " Electric Traction, Ltd., Cockspur 
Btreet, 8. W. - sw cr ps "s .. 1,299 1,108 1,045 
Henry Simonis & Co., Walthamstow, N. E. 1.270 1,112 1,046 
* Crompton & Co., Ltd., Salisbury House, E.C. a ic ^ 


$ Ditto (alternative, not to specification) 


„ Tender includes £91 for Tudor batteries and £280 for spares. 

t Tender includes £380 9s. 3d. for spares. 

: Tender includes £66 for Tudor batteries. 

§ Tender provides for rear drive and includes £66 for Tudor batteries, but 


excludes spare motors included in the other tenders. 


The Committee in its report says: — Up to the present no 
electrically-driven appliances have been purchased for use in the 
London Fire Brigade, although such appliances have, for some 
time past, been in successful operation in the principal cities of 
Europe. The first cost of electrically-driven appliances is some- 
what higher than that of petrol-driven appliances, but the wear 
and tear is less, and it is to be expected that if new batteries are 
provided from time to time, the chassis and motors should last 
much longer than those of petrol-driven appliances. The mileage 
run by fire appliances, and especially motor (escape) vans, is very 
low, and in such circumstances the batteries should last for some 
years. We therefore think that the time has arrived when the 
Council should try the experiment of obtaining electrically-driven 
escape vans for use in London, and we suggest that three should be 
purchased, two of which could be placed at stations for duty, the 
remaining one being held in reserve. The purchase of one such 
appliance would not be economical, owing to the extra cost pro- 
portionately of the spare motors required. Having carefully 
considered the tenders set out above, we are of opinion that the 
interests of the Council would be best served by the acceptance of 
the tender of Cedes Electric Traction, Ltd., owing to the special 
type of vehicle offered by this company and the wide experience 
possessed by it in this class of work. The specification provided 
for a complete set of four spare wheels for one, two or three vans, 
but we think that two spare wheels for the three vans will be 
sufficient. In consideration of this, the company's tender for the 
supply of three escape vans will be reduced from £3,135 to £2,957. 
The company proposes to sublet the supply of the chassis and 
wheel motors to the Austrian Daimler Motor Co., of Vienna, and 
the supply of the batteries to the Tudor Accumulator Co., of 
Manchester. The body work, and the fixing of gear to the chassis 
of each van, will be carried out by the company in London." i 


Lowestoft. —The T.C. Electricity Committee has accepted 


the tender of the Standard Cable Co., Ltd., for the supply of cable 
at £326, and two years’ guarantee. This was the lowest tender. 


-Manchester,—The T.C. has accepted the tender of the 
Lorain Steel Co., Johnstown, U.S.A., for special steel tram-rails, at 
about £6,000. 


Punta Arenas,—Our congratulations to the General 
Electric Co., Ltd., upon securing an order for the extension of 
plant at the electric power station at Punta Arenas. If the 
reader wil examine his map of South America, he will observe 
that Punta Arenas is one of the most southerly ports in the whole 


world. 


Sheffield. —The T.C. has accepted the following tenders : 


J. Spencer, Ltd.—26 No. 1 tramway poles, complete with fittings, £6 11s. 6d. 
each ; and seven No. 2 ditto, without fittings, £8 14s. 3d. 

Hadfields Steel Foundry Co., Ltd.—Points and crossings for Shoreham 
Street tramway depot, £954. 


Stockport,—The T.C. has accepted the tender of the 
Consolidated Electric Works and Appliances, Ltd., for 30 destination 
screens for the tramways, at £6; that of Mitchell's Emery Wheel 
Co., of Manchester. for a grinding machine, at £22; and that of 
Ferranti, Ltd., for 52 meters, at £3 5s. each. 


Stretford.—The U.D.C. has accepted tlie following 
tenders for the electricity undertaking :— ; 


British Westinghouse Co., Ltd.—Three-wire booster, £839, and safety 
attachment, £51. 

Worthington Pump Co., Ltd.—Condensing plant, £1,180. ! 

James Hodgkinson (Salford), Ltd.—One pair patent coking stokers, 


£182 10s. 
E. Green & Sons, Ltd.—Additional economisef tubes, to be coupled up to 


the existing economiser, £110. 


` Tunbridge Wells, —The T.C. has accepted the following 
tenders for coal :— - 
Cwmaman Coal Co.—1,000 tons of Cwmaman washed nuts, at £1 3s. 9d. 


per ton. 
Harris, Hardman & Co., Ltd.—8,000 tons of best washed Scotch peas, at 
13s. 8d. per ton, 


Walsall,—The T.C. has accepted the tender of Herbert, 
Morris & Bastert, Ltd., for constructing and erecting an overhead 
hand-power travelling crane and gantry at Darwall Street sub- 
station. 


NOTES. 1 


Fire from Falling Lamp.—A fire occurred in a show 
window of a store in Chicago recently. A 40-watt tungsten lamp 
was hanging in this window in the ordinary vertical position, and 
attached to a standard fixture in the usual manner. Ten feet below 
it, on the floor of the window, was a mass of ladies’ dress goods. 
In some manner the socket of the lamp suddenly broke, perhaps due 
to a short circuit. The bulb fell on the textile fabric beneath, and 
set it on fire. The contents of the window were burned or badly 
damaged, but the heat set in operation a sprinkler system, and the 
fire was prevented from spreading further. The wiring leading to 
this lamp, when afterwards examined, was found to be all right, 
and there was & 6-amp. fuse in the circuit. It is rather remarkable 
that the bulb could drop 10 ft. through the air and still retain 
enough heat to set fire to the cloth beneath. The exact cause of 


the supposed short in the socket is unknown.— Electrical World, 


Electric Omnibuses for Stockholm,—According to a 
correspondent, the municipal authorities in Stockholm have granted 
a concession to Mr. Henrick Nauckman, the representative of a 
company, for arranging regular traffic through the main streets of 
Stockholm by means of electrical trackless trolley omnibuses. One 
of the conditions for first granting the concession was that regular 
traffic should commence not later than July Ist, 1910, but the pro- 
moters petitioned the municipal authorities that the concession 
should be prolonged until July Ist, 1911, as the petrol ‘buses which 
they had at first intended to employ, would be quite unsuitable, 
and they wished to employ the electric 'buses, which, on account of 
the narrowness of the streets in Stockholm, they considered pre- 
ferable to the former. The electrical automobiles are also quieter 
and free from smell, 


Rich Tungsten Deposits in Washington.— Experts 
who have examined the tungsten deposits in the Dur Park district, 
Stevens County, Washington, state that these will be developed in 
the next 12 months to be the richest. mines in the world. The Ger- 
mania Mining Co. has been operating in the district, and its work- 
ings show a quartz vein having an average width of 2 ft., well 
mineralised throughout with tungsten in the form of wolframite, 
with occasional shoots of high-grade ore. Five grades of concen- 
trates, running in value from 58 to 74 per cent. in tungsten acid, 
are produced.— Electrical World. 


e State Hydro-Electrie Works.—The long-expected Bill 
relating to the proposed largest hydro-electric works in Germany 
has now been submitted to the Bavarian Diet. It contemplates a 


` capital expenditure of £1,586,000, of which £300,000 come into 


consideration for the next two years. The scheme refers to the 
initial utilisation of the water sources flowing to the Walchensee, 
and the subsequent inclusion of those of the Isar and the Rissbach. 
The Walchensee power station is estimated to cost £875,000 out of the 
total outlay, whilst the sum of £486.000 is provided for the conver- 
sion to electric traction of the Munich-Partenkirchen railway and 
of subsidiary lines, and £225,000 for the long-distance transmission 
mains which are to furnish the surplus power for the services of 
towns, industries and agriculture. It is intended to obtain 
24,000 H.P. from the Walchensee before proceeding to utilise the 
Isar, and 4,500 H.P. of the former will be required for the working 
of the railways mentioned. A second Bavarian State scheme 
relates to the establishment of hydro-electric works in the Murg 
valley, above Forbach, at an estimated expenditure of & I, 350.000, of 
which the amount of £25,000 as a first instalment for initial works 
is to be included in the Railway Budget. The power is to be used 
for railway purposes, particularly for lighting and the operation of 
machinery in the railway stations of Carlsruhe, Bruchsal, &c., and 
at the State harbour works at Mannheim. The surplus power over 
the requirements of the railways is to be disposed of to the local 
authorities and private consumers, 


The Russian Electric Railway Exhibition.—We are 
now advised by the Orranising Committee of the above exhibition 
that the latter, which was to have been opened in August, 1910. is 
postponed till April 15th. 1911, in order to fit in with the 75th 
anniversary of the Russian railways. The programme of the 
Exhibition and the rules for the exhibitors remain unaltered, but 
new dates are announced as follows: — Inquiries will be received 
up to February l5th —28th, 1911, and exhibits from March l5th-- 
28th to April 10th—23rd, 1911. The Exhibition opens on April 
15th 28th and closes on July-15th —28th, 1911. : tg 
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Marine Electric Propulsion.— According to a note in 
the Financier, at the Patent Office on 7th inst., a case came before 
the Comptroller, the principals being, respectively, Mr. W. Durtnall 
and the Hon. C. A. Parsons, The question in dispute is whether 
the specification of an invention by the latter concerning the use 
of electric apparatus in the propulsion of ocean-going vessels does or 
does not infringe a patent of Mr. Durtnall's embodying his inventions 
of 1905. The Comptfoller said he would give the matter considera- 
tion and announce his decision in due course. : 


Institution and Lecture Notes.—The fifth Interna- 
tional Congress of Mining, Metallurgy, Mechanical Engineering 
and Practical Geology was held at Düsseldorf on June 20th — 24th, 


and was in every respect successful, though the number of papers 


submitted was excessive ; sdme 1,762 members were present, mainly 
Germans, 74 attending from Great Britain. Papers of electrical 
interest were read by J. Taffanel, on the French experiments on 
coal-dust ; W. E. Garforth, on the British experiments on coal- 
dust ; G. Arnou, on electric steel; B. Neumann, on electric steel 
in Germany ; W. Borchers, on electric smelting of copper; K. 
Bornemann and P. Müller, on the electrical conductivity of molten 
alloys; H. Braune and E. Hubendick, on the generation of pro- 
ducer-gas free from tar ; C. Brisker, on the electric blast-furnace ; W. 
Conrad, on the electric furnace: O. Thallner, on electric fusion; G. v. 
Hanffstengel, on wire-rope and electrical aerial railways ; Heym, on 
electricity and lifting appliances in mines and works: P. Langer, 
on recené experience in large gas-engine plants; K. Maleyka, on 


electricity in metallurgy ; W. Philippi, on electricity in mining: 


and F. Tillmann, on underground haulage. There were in all 96 
papers and reports, and it will be seen that the papers of direct 
interest to electrical engineers constituted one-sixth of the whole, 
while several others are of indirect interest to them. The. next 
Congress will take place in 1915, in London. 


The Most Unkindest Cut of All. 


I am only just a salesman with a price list in my hand, 
And a businesslike attaché case (with novels in it), and 
A lot of bits of paste-board with a place to write my name— 
" Presented by our Mr. Blank." ] hand the boy the same, 
When I call. 


I'll sell you any blessed thing electric, from a bell 
Or a lamp with carbon filament (that's only made to sell), 
To a 15 million horse-power generator all complete. 
Would I show the lifted brow at an inquiry for a fleet ? 
Not at all ! 


The other day I blew in on some customers of mine— 
The firm of Short and Burnout—who'd just sent along a line 
To know if I'd call round about a tender we had made 
For a really swanky switchboard ; so I hoped a little trade 
Might befall. 


When Id waited only half an hour the bold commissionaire 
Said " Kindly step this way." And as I did. I trod the air. 
At last I ran to earth the man I'd planned and schemed to meet, 
The senior partner, Mr. Short. He hailed me in a sweet 
Oxford draw] ! . 


Quoth he. We've had quotations in from all the well-known firme, 
But we really can't consider those who won't accept our terms 

Or give abeurd deliveries. Well! taking it all round, 
We'd like to give the work to you, but then your price we've 
Rather tall ! [ found 


" Now one of your competitors has quoted us a sum FS 
Just 17 per cent. below! (I knew ‘twas bound to come!) 
Is the figure that you mentioned quite the best that you can do? 
If you care to meet their offer, then the job may go to you 
After all." 


Then palpitates my salesman's heart—an order well in sight! 
A paltry 17 per cent. to put the prices right! 
Refuse it? First I'd had that month ? Right at the bait I rose, 
And swallowed hook and line as well. But ah! the pride that 
Ere a fall! [ goes 


- 


e . e . 


McBluffem said to me to-day, as he set down his glass, 
"I hear your make was specified for switchgear which that ass 
Old Short, of Short and Burnout had to buy." I did a squirm, 
And ever since my mouth has had a rotten taste of. worm- 
Wood and gall. 
Mudrétz. 


That is all! 

Urban District Councils’ Association Meeting.— 
At the annual meeting of this Association at Ilfracombe yesterday, 
the Executive Council reported as follows regarding the Electric 
Lighting Act :—This Bill was considered by the last Conference, and 
approved as a very desirable extension of the existing Acts, but the 
Council were requested to obtain two important alterations, viz., 
(1) the omission from Clause 16 (power of undertakers to provide 
electrical fittings) of words which would have prevented local 
authorities from providing fittings except through a contractor; 
and (2) the insertion of a clause providing that electric lines, 
fittings, &c., let by undertakers on hire though fixed to the premises 
should remain the property of the undertakers, The amendment 
desired in Clause 16 was made when the Bill was considered by the 
Standing Committee. but it is a matter for regret that on the 
Report stage of the Bill in the House of Commons, an amendment, 
of which no notice was given, for the total omission of the clause 
was accepted Ly the Government without discussion in an almost 


empty House, and the Bill passed into law without the Clause. The 
additional clause protecting fittings, let on hire and fixed to the 
premises, from passing under a mortgage of the property was, how- 
ever, inserted in the clause. The insertion of this clause is 
undoubtedly largely due to the efforts of the Kettering U.D.C., who, 
in November, 1908, applied to the L.G.B. for a prov. order to amend 
the Kettering Improvement Act, 1894, by the insertion of this 
clause. The L.G.B. in refusing the application on May 18th, 1909, 
stated that it considered that the matter should be dealt with by a 
general Act rather than by local legislation, and that it was in 
communication with the B. of T. as to whether a provision dealing 
with the subject could be inserted in the Electric Lighting Acts 
(Amendment) Bill then before Parliament. The provision is of 
considerable importance to electrical undertakers in view of the 
decisions in the cases of “Hobson r. Gorringe (1897), 1 Ch., 182; 
and Reynolds r. Ashby & Son" (1904), A.C., 466, 


Smelting by Electricity.—An American Consular 
report says that, in a recent lecture, Prof. Farups reached the con- 
clusion that electric smelting is a success only in the finer grades of 
steel ; for most of the common grades of steel the process is too 
expensive at present, compared with the usual method of smelting 
by cokeor charcoal. Plans are now under way for the smelting of 
iron ore by electricity at Odda, in western Norway, where an oven 
of the kind used at Domnarfvet will be installed. 


OUR PERSONAL COLUMN. 


The Editors inrite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—The Marylebone Electricity 
Committee report that they consider it is all-important to secure 
continuity of management in the Electricity Department during the 
next four years, and they, therefore propose that the Council 
should enter into agreements with certain officers in the department 
on the following terms: (1) That there shall be an advancing 
salary for four years. (2) That each officer shall be bound to serve 
the Council during the period, but that he may be dismissed by the 
Council at any time, without giving any reason, upon payment of 
six months' salary, or with no compensation in the case of mis- 
conduct or illness lasting beyond six months. (3) That 6 per cent. 
of the profits on the first £10,000 net profit made in any year. and 
9 per cent. on anything beyond £10,000 shall be allotted propor- 
tionately amongst the five officers in question as an extra remunera- 
tion. This extra remuneration will only be paid in the event of a 
growth in the sales at the rate of 500,000 units each year, and a 
diminution in the average price charged of 5 per cent. each year. 
The Council will keep absolute control as to reducing prices. The 
Committee have ascertained from the officers that they would be 
willing to enter into an agreement of this kind. Thedetails of the 
agreement proposed in connection with each officer are as follows: 
(1) Mr. Seabrook, general manager, present salary & 800; proposed 
salary from July Ist, 1910, £850, rising by £50 per annum to 
£1,000, plus 2 per cent. on profits up to £10,000 and 3 per cent. on 
the profits beyond. (2) Mr. Jennings, secretary and accountant, 
present salary £400; proposed salary from July Ist, 1910, £425, 
rising by £25 per annum to £500, plus 1 per cent. on profits up to 
£ 10,000 and 14 per cent. on the profits beyond. (3) (4) and (5) Mr. 
Richardson, station superintendent; Mr. Smyth, mains superin- 
tendent and Mr. Holmes, sales manager, present salary £100 each ; 
proposed salaries from July Ist, 1910, £425, rising by £25 per 
annum to £500, plus ! per cent. on profits up to £10,000 and 1} per 
cent. on the profits beyond. 

At the King's Road works of the St. Pancras Borough Council 
on Friday afternoon last, MR. H. E. CooPEN, the senior shift 
engineer, who has resigned his appointment at the works, was 
presented with a piece of plate, subscribed for by the station staff. 
Mr. Merry, in the absence of Mr. J. T. Baron, made the presentation, 
and Mr. Cooper briefly replied. 

The Watford U.D.C. at its last meeting interviewed three candidates 
for the position of assistant electrical engineer. It was moved that 
Mr. G. D. VICKERS, Birmingham, be appointed. The chairman 
refused to accept an amendment to the effect that the appointment. 
be offered to Mr. Riddel, who has heen five years in the service of 
the Council. On a division eizht members voted for the motion, 
and eight against. The chairman gave his casting vote in favour, 
and Mr. Vickers was then declared elected. 

The Devonport T.C. has adopted the recommendation of the 
Electric Power Committee to increase the salary of the electrical 
engineer. MR. A. J. SPARK, from £300 to £350 per annum by two 
yearly increments of £25. 

MR. C. F. BUTLER, A.M.LE.E., managing engineer to the Lewes 
and District Electric Supply Co., Ltd., has obtained an important 
appointment in Cape Colony, and leaves England, from Southampton, 
on the 30th inst. 


Tramway  Officials,——Mn. ALFRED L. GARDENER, 
formerly rolling stock superintendent for the Wolverhampton Dis- 
trict Electric Tramways and the Burton and Ashby-de-la-Zouch 
Light Railway Co., has been appointed tramWays superintendent to 
the Isle of Thanet Electric Trainways/and Lighting Co., Ltd. 
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General.—The Torquay T.C. has agreed that, in recog- 
nition of the services rendered by the Borough Surveyor to the 
E.L. Department, outside his ordinary duties, in connection with 
the preparation of plans for the proposed new power station, he be 
paid an honorarium of 100 guineas. The Council will also make an 
ex gratia payment to the widow of the late electrical engineer of a 
sum equal to three months’ salary, and grant a sum of £25 to 
Mr. KEENAN, for extra services rendered by him during the illness 
of the late engineer and until the appointment of his successor. 

Mr. H. B. MAXWELL, of Messrs. Reunert & Lenz, Johannesburg, 
is sailing from Cape Town by the Dunluce Castle on June 27th, and 
will arrive in London on July 19th, in order to spend some months 
at the Felten & Guilleaume-Lahmeyer Co.'s works at Frankfort. He 
will be in England for some weeks, and communications should be 
addressed to him c/o Messrs. Findlay, Durham & Brodie, 110, Cannon 
Street, E.C. | 

His Majesty the King has appointed SIR WM. CROOKES, F. R. S., to 
the Order of Merit. 

Mr. J. W. SAALER, of Bruce Peebles & Co., Ltd., was married on 
12th inst., at St. Margaret's Church, Westminster, to Miss Frances 
R. Knott, of Southsea, a reception being afterwards held at the 
Westminster Palace Hotel. .Mr. and Mrs. Saaler sail on Saturday 
by the R.M.8. Suron for South Africa, where Mr. Saaler is taking 
up an important position for his firm in Johannesburg. He has 
the good wishes of his many friends on the occasion of this double 
event. Mr. Saaler has been in charge of Messrs. Bruce Peebles’ 
Manchester office for some time past, and the vacancy caused by 


his leaving is now filled by Mr. H. B. Tilley, who has been with the 


company for a number of years. 

We alluded recently to the very fine act of heroism on the part 
of Mr. G. R. DRUMMOND, the electrical engineer to the Maharaja 
of Bikanir, which has led the Royal Humane Society to confer upon 
him its medal. We now learn that the well, which was the scene 
of the event, was 340 ft. deep and 9 ft. wide; the last stage at 
310 ft. level had caught fire, together with a store of waste and 
oil, and three coolies were at the bottom of the well either dead 
or dying. Mr. Drummond succeeded in removing two of them 
alive, but unfortunately only one eventually revived. 


Obituary.— ALFRED E. Izarp.—It is with heavy hearts 
that we have to announce the death of Mr. Alfred E. Izard, Prof. 
R.A.M., who, at a comparatively early age, passed peacefully away 
on the morning of Monday last at Kingsgate. near Broadstairs, 
where he had been staying for several months past in the hope of 
recovering from the nervous breakdown which last summer pros- 
trated him for many weeks. He so far regained his strength that at 
the beginning of this year he resumed his musical duties, but 
in the early spring he had another seizure, to which, alas! 
he has succumbed. For nearly 25 years, as all readers of the ELEC- 
TRICAL REVIEW are aware, Mr. Izard had been associated from its 
inceptiun with the Electro-Harmonic Musical Society, first as 
accompanist, and for many years past in the dual capacity of accom- 
panist and musical director. To the members of the Society Mr 
Izard had endeared himself, not only as a professional musician, 
unassuming as he was clever. but also by his amiable and lovable 
disposition, and all will feel that a blank now exists in the Society 
which can never be filled with his like again. With one of us he 
has been intimately associated in the practice of the Divine Art 
since the days of our youth, and never a season passed without 
the collaboration of the two musical directors of the Electro- 
Harmonic Society in many a concert, both in town and 
country, for as an accompanist he could bear comparison with the 
very best; indeed, it may be said with truth that he was second to 
none. Arduous as were his duties in teaching all day and per- 
forming at night, he was ever ready, did the opportunity arise, to 
give his services to friend or charity for a mere complimentary fee, 
more often than not con amore; and it is difficult even now to 
realise that we shall never again be associated with him 
in the concord of sweet sounds. Mr. Izard became a student in the 
Royal Academy of Music in January, 1878, Sub-Professor in 183, 
and full Professor in 1885, which position he retained till the 
day of his untimely end. Beloved by his pupils, many of 
whom have made names for themselves in the musical world, 
held in the highest esteem and regard by his Academy colleagues 
and professional friends of both sexes, happy in his home life, and 
with a character in professional and private circles beyond reproach, 
Mr. Izard has gone all too soon to the undiscovered country from 
whose bourn no traveller returns. To his bereaved widow and 
sorrowing children we offer our deepest sympathy, in which we 
feel that every member of the Society he served yo loyally and so 
well will join. 

“Of all the Arts. great music is the Art 
„To raise the soul above all earthly storms." 


The interment will take place at Brookwood Ceinetery to-morrow 
(Saturday). A train leaves the Necropolis Station, 121, Westminster 
Bridge Road (opposite the Westminster Bridze Station of the 
" Bakerloo” tube), about 11.30 a.m., and wreaths may be sent to 
meet this. 

He is dead, the sweet musician! 
* * * $ *. 


He has moved a little nearer, 
To the Master of all music.” 
Hiawatha, 


Harry W. Cox.—We have to record with deep revret the death of 
Mr. H. W. Cox, whose sufferings from X-ray dermatitis for many 
years have attracted universal sympathy. Mr. Cox was one of the 
first in this country to experiment with the Röntgen rays, and intro- 
duced many important improvements in the construction of the 


apparatus employed, his firm becoming one of the leading makers. 
The onset of the terrible disease took place while he was engaged 
in testing X-ray tubes for the British army in the Boer war, when 
the gravity of the occurrence was not appreciated; and in spite of 
the utmost efforts to stay its progres, it steadily advanced, neces- 
sitating the amputation first of fingers, then of the arm, and finally 
it attacked the face and neck. The inevitable end was foreseen 
months ago. Throughout his long sufferings Mr. Cox exhibited 
exemplary patience and fortitude, and he rejoiced in having been 
permitted to be of benefit to his fellow-men. He died at the early 
age of 46, leaving a widow and several sons. Our readers will 
- remember that a sum of £2,600. was raised by public subscription to 
relieve his necessities, but this waa poor consolation for the years of 
martyrdom that he endured. 
MR. GEO. WM. CARR.—The death hag occurred at Hastings 
of Mr. GEO. WM. Carr, for many years secretary of Messrs. Dick, 
Kerr, & Co., Ltd. He was 50 years of age. 


NEW COMPANIES REGISTERED. 


Telegraph Condenser, Ltd. (110,048).—This company was 
registered on June 7th, with a capital of £5,000 in EI shares, to take over the 
business of the Telegraph Condenser Co., and to carry on the business of manu‘ 
facturers of and dealers in electrical apparatus, &c. The subscribers (with 
950 shares each) are :—J. A. L. Dearlove, 12, Heath Drive, Hampstead, N.W., 
civil engineer; S. G. Brown, 52, Kensington Park Road, Notting Hill Gate, W., 
electrical engineer. Private company. The first directors are J. A. L. 
Dearlove and 8. G. Brown ; qualification, £500; remuneration, £100 each per 
Annum. Registered office, The Factory, Vauxhall Street, S.E. 


Leake-Sumner Gun Fire Control Syndicate, Ltd. (110,104). 
—This company was registered on June 9th, with a capital of £1,500 in £1 
shares, to carty on the business of engineers, manufacturers of and dealers in 
apparatus used in connection with electric signalling, &c., and to acquire from 
H. C. Leake and O. Sumner, and turn to account certain inventions relating to 
gun fire control and improvements therein, &c. The subscribers (with one 
share each) are: —C. J. Michód, 26, Hazlewell Road, Putney, retired banker; 
O. Sumner, 89, Victoria Street, Westminster, engineer; Capt. A. Whitney, 
Hillside, Alexandra Park Road, Wood Green, N. Private company. The 
number of directors is not to be less than three or more than five; the sub: 
scribers are to appoint the firsts qualification, two shares; remuneration as 
fixed by the company. Registered office, 89, Victoria Street, Westminster. 


Weldings, Ltd. (110.316).—'This company was registered on 
June 21st, with a capital of £1,500 in £1 shares, to carry on the business of 
electrical, mechanical and civil engineers and contractors, welders, manu- 
facturers of electrical and other machinery and accessories, &c., and to adopt 
an agreement with W. H. Lynas and H. F. V. Sadgrove. The subscribers (with 
one share each) are:—W. H. Lynas, Merridale, Northfield Road, King's 
Norton, accountant; H. F. V. Sadgrove, Hurley, Acocks Green, Worcester, 
engineer. Private company. The number of directors is not to be less than 
two or more than five; the first are W. H. Lynas and H. F. V. Sadgrove. 
W. H. Lynas shall, on a poll, have 200 votes in respect of the debenture 
executed by the company in his favour. Registered office, 804, Lionel Street, 
Birmingham. . 


East Kent Electric Supply Co., Ltd. (110,194).—This com- 
pany was registered on June 80th, with a capital of £90,000 in £5 shares 
(1,500 pref.), to carry on the business of electrical engineers, electricians, 
practical engineers and contractors, manufacturers of and dealers in elec- 
trical apperatus, suppliers of electricity, &c. The eubscribers (with one 
share each) are :—G. Holman, The Rowans, Lewes, gentleman; Mrs. C. F. E. 
Holman, The Rowans, Lewes ; 8. W. Price, 27, Augusta Gardens, Folkestone, 
gentleman; A. D. Macneill, The Deanery, Lewes, gentleman ; H. F. Holman, 
Chantry House, Headcorn, Kent, electrical engineer; F. H. French, 6, St. 
John's Hill, Lewes, printer's manager; A. J. R. Uridge, Claverham, 
The Walland, Lewes, gentleman. Minimum cash subscription, £5,000. The 
number of directors is not to be less than three or more than seven; the first 
are G. Holman, S. W. Price and H. F. Holman; qualification, £100; remuner- 
pon as fixed by the company. Registered office, 36-8, New Street, Ashford, 

ent. 


Oudtshoorn Electric Light and Power Co., Ltd. (110.5 12). 
— This company was registered on June 30th, with a capital of £15,000 in £5 
shares, tocarry on the business of suppliers of electricity, engineers, &c., and 
to acquire from the General Electric Co., Ltd., the concession granted by the 
Municipal Council of Oudtshoorn, Cape Colony. The subscribers (with 50 
shares each) are :—H. Hirst, 71, Queen Victoria Street, E. C, electrical engi- 
neer; B. Newgass, 75, Lombard Street, E.C., merchant ; G. T. Moody, Lorne 
House, North Dulwich, D. Sc.; H. Kahn, 75, Lombard Street, E.C., merchant; 
A. I. 8. Baron, 71, Queen Victoria Street, E.C., electrical engineer. Private 
company. The nuinber of directors is not to be less than three or more than 
seven; the first are H. Hirst, G. T. Moody, H. Kahn and A. I. 8. Baron; 
qualification, 50 shares ; remuneration as fixed by the company. Registered 
office, 71, Queen Victoria Street, E.C. 


Uitenhage Electric Light and Power Co., Ltd. (110.425). 
—This company was registered on June 28th, with a capital of £15,000 in £5 
shares, to take over from the General Electrie Co., Ltd., a concession granted 
by the municipal Council of Uitenhage, Cape Colony, for the lighting of the 
said town by electricity and the supply of electrical energy to private con- 
sumers. The subscribers (with 50 shares each) nre :—H. Hirst, 71, Queen Vic- 
toria Street, E.C., electrical engineer; B. Umgan, 75, Lombard Street, E.O., 
merchant; G. T. Moody, D.Sc., Lorne House, North Dulwich; H. Kahn, 75, 
Lombard Street, E.C., merchant; A. I. S. Baron, 71, Queen Victoria Street, 
E.C., electrical engineer. Private company. The number of directors is not 
to be less than three or more than seven ; the first are H. Hirst, G. T. Moody, 
H. Kahn and A. I. 8. Baron; qualification, 50 shares; remuneration as fixed 
by the company. Registered office, 71, Queen Victoria Street, E.C. 


International „ Electrical Lamp Association, Ltd. 
(110,468).—This company was registered on June 29th, with a capital of 
£40,000 in £5 shares (4,000 preference), to carry on the business of manu- 
facturers of incandescent lamps and other electrical] apparatus, fittings and 
plant, electricians, electrical engineers, &c., and to adopt agreements (1) 
with Compagnie Internationale des Lamps Electriques Zircone Wolfram 
Société Anonyme; (2) with the Z" Electrie Lamp Manufacturing Co., Ltd. ; 
and (3) with Kilburn, Brown & Co. The subscribers are : A. Simson, Orient 
House, New Broad Street, E.C., East India merchant, 20 shares; A. Romberg, 
11B, Rue Portales, Paris, director, 20 shares; W. L. Pakenhain, Orient House, 
New Broad Street, E.C., engineer, 20 shares; W. H. Cheetham, Orient House, 
New Broad Street, E.C., East India merchant, I share; W. Crawford, Orient 
House, New Bond Street, E.C., buyer, 1 share; H. R. Clayton, Orient House, 
New Broad Street, E.C., clerk, 1 share: H. J. Owens, Orient House, New Broad 
Street, clerk, 1 share. Minimum cash subscription, 7 preference shares. The 
number of directors is not to be less than three or more than seven ; the first are 
A. Simson, A. Romberg and W. L. Pakenham ; qualification £100; remunera- 
tion, £40 each per annum (chairman 4600. Registered office, Orient House, 
New Broad Street, E.C. 
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Phonix Illuminated Advertising Syndicate, Ltd. (110,120). 
This company was registered on June 27th, with a capital of £2,000 in £1 
shares, to carry on the business of advertisers, advertising agents, manufac- 
turers of advertising appliances, suppliers of electricity, &c. The subscribers 
(with one share each) are :—R. h. Sowerby, 5, John Street, Bedford Row, W.C., 
articled clerk; B. Sexton, 9, Kenton Street, Russell Square, W.C., clerk. 
Private company. The number of directors is not to be less than two or more 
than three; the subscribers are to appoint the first; qualification, £300; 
remuneration, £50 each per annum. Registered by Richardson, Sowerby, 
Holden & Co., 5, John Street, Bedford Row, W.C. 


Thomas Brittan, Ltd. (110.519).—This company was revis- 
tered on July Ist, with a capital of £500 in £1 shares, to take over the business 
of telegraph, telephone and electrical instrument manufacturers and telegraph 
engineers carried on by W. T. Brittan and T. E. Want at 21, Hermes Street, 
and 34, Risinghill Street, Pentonville, N., as Thomas Brittan." The sub- 
scribers (with one share each) are: — W. T. Brittan, Millis, Duncombe Hill, 
Forest Hill, S.E., electrical engineer; T. E. Want, 81, Lamb's Conduit Street, 
W. C., electrical engineer. Private company. The numbers of directors is 
not to be less than two or more than four; the first are W. T. Brittan, T. E. 
Want and E. W. Cairns; remuneration of two flrst- named directors, £2 10s. 
each per week. Registered office, 34, Risinghill Street, Pentonville, N. 


Acton Lamp Co., Ltd. (110. 486).— This company was regis- 
tered on June 30th, with a capital of £8,000 in 5,000 ** A ” and 3,000 B shares 
of £1 each, to carry on the business of manufacturers of and dealers in electric 
glow lamps and other electric lamps and electrical apparatus, &c. The sub- 
scribers (with one share each) are :—J. M. Mason, Norbury Lodge, Fox Hill, 
Upper Norwood, gentleman; T. W. Lowden, 75, Goldsmith Avenue, Acton, 
W., engineer. Private company. The directors are to number not more than 
five; the first four are to be appointed by the subscribers. Registered by 
Burgess, Cosens & Co., 5, Lawrence Pountney Hill, E.C. 


Eleetro-Metals, Ltd. (110,132).—This company was registered 
on June 28th, with a capital of £30,000 in 4,000 preference shares of £5 each and 
10,000 ordinary shares of £1 each, to carry on the business of engineers, elec- 
tricians, metallurgists, miners, builders, contractors, merchants, winners, 
workers, producers, and preparers of metals, &., and to adopt an agreement 
with Jens Orten-Boving, D. Spencer and P. R. Cobb (trading as Jens Orten- 
Boving & Co.). The subscribers (with one preferred share each) are:—T. H. 
Cobb, 22, College Hill, E.C., solicitor; E. H. Barchard, 22, College Hill, E. C., 
solicitor. Private company. The number of directors is not to be less than 
two or more than seven; the subscribers are to appoint the first; qualification, 


£500; remuneration as fixed by the company. Registered by Janson, Cobb, 
Pearson & Co., 22, College Hill, E.C. 


New Electricity Co. of Macclesfield, Ltd. (110,388).—This | 


company was registered on June 25th, with a capital of £5,000 in £1 shares, to 
carry on the business of an electric light and power company in all its branches. 
The subscribers are:—W. B. Esson, Bank Buildings, Kingsway, W.C., civil 
engineer, 50 shares; J. Macgregor, 12, Union Court, E.C., managing director, 
50; D. W. Willock, 4, Victoria Avenue, Church End, Finchley, N., secretary, 
50; A. W. Money, 18, Netheravon Road, Chiswick, W., electrical engineer, 50; 
J. G. Lorrain, M.I.E.E., Norfolk House, Victoria Embankment, W.C., engineer 
and chartered patent agent, 50; W. T. Batha, 179, Queen Victoria Street, E.C., 
manager, 50; G. J. Davis, 1, Gresham Buildings, E.C., solicitor, 20. Minimum 
cash subscription 250 shares. The number of directors is not to be less than 
two or more than seven ; the subscribers are to appoint the first ; qualification 
ot first directors, 50 shares; of subsequent directors, 100 shares; remuneration, 
£100 each per annum (charman £150). Registered by Lee, Davis & Lee, 
1, Gresham Buildings, Basintzhall Street, B.C. i 


Rio de Janeiro Suburban Tramways, Ltd. (110272).—This 
company was registered on June 18th, with a capital of £1,000 in £1 shares, to 
take over concessions granted, or to be granted, for the construction of tram- 
ways and light railways in or near Rio de Janeiro, Brazil. The subscribers 
(with one share each) are :—8. Ablin, 22, Queen's Head Street, Islington, N., 
clerk ; A. Ewens, 40, Sandringham Road, Dalston, N.E., clerk; H. H. Bartlett, 
125, Culverley Road, Catford, S. E,, solicitor ; G. M. Robertson, Birkbeck Bank 
Chambers, High Holborn, W.C., clerk; C. Piper, 1, Railway Side, Barnes, 
B. W. clerk; E. Sparie, 10, Collingbourne Road, Shepherd's Bush, W., clerk ; 
Miss M. G. Smily, 62, Sutherland Avenue, Maida Vale. Minimum cash sub- 
scription, £100. The nuinber of directors is not to be less than two or more 
than nine; the first are S. Ablin, A. Ewens, H. H. Bartlett, G. M. Robertson, 
C. Piper, E. Sparie and Miss M. G. Smily (provisional directors); qualification 
of provisional directors, one share; of other directors, £100; remuneration, 


420 each per annum (chairman, 4300). Registered office, 7 and 8, 
Poultry, E.C. 


Whitehead Bros., Ltd. (110.258). -This company was regis- 
tered on June 17th, with a capital of £12,000 in £1 shares, to carry on the busi- 
ness of engineers, founders, smiths, electricians, workers of and dealers in 
electricity, motive power and light, &c. The subscribers (with one share 
each) are: -W. Whitehead, Ada Terrace, Boyley Lane, Rodley, ironfounder ; 
H. Whitehead, 13, Priesthorpe Road, Farsley, ironfounder; J. Whitehead, 8, 
Central Avenue, Little Horton, Bradford, founder; F. Whitehead, 9, Hildn- 
thorpe Terrace, Priesthorpe Rond, Farsley, founder. Private company. The 
number of directors is not to be less than two or more than five; the first are 
W. Whitehead, J. Whitehead and F. Whitehead ; qualification, £250; re- 
muneration as fixed by the company. Registered by Flowerdew & Co., 14, Bell 
Yard, Temple Bar, W.C. 


Helsby Wireless Telegraph Co., Ltd. (110.324).—This com- 
pany was registered on June 22nd, witha capital of £50,000 in £1 shares, to 
carry on the business of manufacturers of telegraphic, telephone and electrical 
instruments and apparatus, &c., to acquire certain patents and inventions 
relating to wireless telegraphy and telephony, and to adopt an agreement with 
the Telegraph and Telephone Instruments, Ltd. The subscribers (with one 
share each) are :- W. Jackson, 59, Parchmore Road, Thornton Heath, clerk; 
A. H. Rippon, Maisemore, Priory Park, St. Albans, clerk; W. Howell, 54, 
Deanville Road, Clapham Park, S. W., clerk; U. H. Savill, 43, Milford Road, 
Leytonstone, E., accountant; H. Page, 10, Daubeney Road, Clapton, N.E., 
clerk; W. F. Dyer, 42, St. Thomas’ Road, South Hackney, N. E., clerk; A. 
Peters, 4, Rectory Lane, Tooting Conunon, 8.W., clerk. The first directors 
are Lieut.-Col. J. Bernard, 46, Ashley Gardens, S. W., and Capt. C. M. Gonne, 

„ Fernsham Mansions, Chelsea, S.W.; qualification, £200; remuneration, 
£100 each per annum (chairman, £150). Registered office, 25, Victoria Street, 
Westminster. 


Institution of Signal Engineers ( Incorporated) (110.155). 
— This company was registered on June 13th, as an unlimited company, with a 
share capital of £5 in 20 shares of 58. each, to carry on the business indicated 
by the tithe, The subscribers (with one share each) are:—A. T. Blackall, 
Great Western Railway, Reading, signal engineer ; R. J. Insell, Great Western 
Railway, Reading, chief assistant signal engineer; C. M. Jacobs, Great 
Western Railway, Reading, chief electrical assistant; A. M. Thompson, 
London and North-Western Railway, Crewe, electrical and. signal superin- 
tendent; A. D. Michod, London and North-Western Railway, Crewe, chief 
electrical assistant; M. C. Acfleld, Midland Railway, Derby, signal superin- 
tendent; J. Sayers, Midland. Railway, Derby, telegraph superintendent. 
Minimum cash subscription 15 shares. The management is vested ina council. 
Registered by Jordan & Suns, Ltd., 116-17, Chancery Lane, W.C. 


Aluminium Plant and Vessel Co., Ltd. (110.117). This 
company was registered on June 10th, with a capital of £5,000 in £1 shares, to 
carry on the business indicated by the tithe and that of electric and general 
engineers, hardwaremen, €e.. The subscribers (with one share each) are ;— 
B. Elliott, 7, Bouverie Road, N., cashier; F. Harwood, 27. Arthur Road, 
Holloway, N., stock clerk; A. J. Epvieny, 33. Alexandra Road, Croydon, clerk. 
Private company. The number of directors is not to be less than two or 
more than five: the first are E. R. Moritz and R. Seligman. Registered by 
Coward & Hawksley, Sons & Chance, 30, Mincing Lane, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES 


í 
Dynes Bros., Ltd. (109.827).—Particulars of £800 debentures, 
created June 30th, 1910, filed pursuant to Sec. 93 (8) of the Companies 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company’s undertaking and property, present and future, 
including uncalled capital. No trustees. 


Nottinghamshire and Derbyshire Tramways Development 
Co Ltd. (75,577).— Particulars of £5,000 debentures, created June 22nd, 1910, filed 
pursuant to Sec. 93 (3) of the Companies (Consolidation) Act, 1908, the amount 
of the present issue being £500. Property charged: The company's under- 


taking and property, present and future, subject to prior charge. No 
trustees. 


Metropolitan Electric Supply Co., Ltd. (23,395).—Return 
dated March 22nd (filed April 15th), 1910. Capital, £1,500,000 in 200, 000 ordi- 
nary and 100,000 preference shares of £5 each; 200,000 ordinary and 76, 121 
preference shares taken up; £5 per share called up on 195,936 ordinary and 
76,121 preference ; £1,360,285 paid. Mortgages and charges, £483,000. 


Llandudno and Colwyn Bay Electric Railway Ltd. 
(89,639).—Return dated March 14th (filed March 19th), 1910. Capital, £100,000 
in £1 shares; 99,400 shares taken up; 77,900 paid ; £21,500 considered as paid. 
Mortgages and charges, £75,000. 


Sunbeam Lamp Co., Ltd. (25,198).—1ssue on June 30th, of 


£6,250 debentures, part of a series of which particulars have already 
been filed. 


Guildford Electricity Supply Co., Ltd. (36.725).— Return 
dated April 13th (filed April 27th), 1910. Capital £55,000 in 25,000 preference 
shares of £1 each, and 6,000 ordinary shares of £5 each. 15,976 preference and 
2,802 ordinary shares taken up; £29,988 paid, including £2 on two ordinary 
shares forfeited. Mortgages and charges, £25,000. 165 preference shares have 
been allotted for cash since the date of the above return. 


- 


Madras Electric Tramways (1904), Ltd. (50,361).--Return 
dated March 31st, filed April 7th. Capital £150,000 in 15,000 preferred ordinar 

&nd 15,000 deferred ordinary shares of £5 each. 11,500 preferred ordinary an 

11,452 deferred ordinary shares taken up. £25,000 paid on 5,000 preferred 
ordinary. £89,760 considered as paid on 6,500 preferred ordinary and 11,452 
deferred ordinary. Mortgages and charges: £63,430. 


British Aluminium Co., Ltd. (old company) (41,104).—A 
memorandum of satisfaction in full of charges dated July 17th to December 
17th, 1999, securing £237,861 19s. 8d., has been tiled. 


Morris & Lister, Ltd. (102,268)—Particulars of 43.000 
debentures, created by resolutions of June 2ud and 21st, 1910, filed pursuant to 
Sec. 93 (31 of the Companies (Consolidation) Act, 1904, the whole amount being 
now issued. Property charged: The company's undertaking and property, 
present and future, including uncalled capital. No trustees. 


Buenos Aires Port and City Tramways, Ltd. (85.127).— 
Trust deed dated June 10th, 1910, securing £150,000 6 per cent. first mortgage 
bonds, charged on certain concessions for constructing tramways in Avellanoda 
and Buenos Aires, and the conipany's present undertaking and property, 
subject to prior trust deeds. Holders: Beaver Trust, Ltd., 1, Queen Victoria 


Street, E. C. The bonds were issued at 86 per cent., and a brokerage of £2,000: 


in cash, and £3,000 in shares, was paid. 


Telegraph and Telephone Instruments, Ltd.—Particulars 
of £600 debentures, created June 20th, 1910, filed pursuant to Sec. 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
£500. Property charged: The company’s undertaking and property, present 
and future, including uncalled capital. No trustees. 


Hill, Harding & Co., Ltd. —Debenture dated June 30th. 1910, 
to secure £100, charged on the company's property, present and future, 
including uncalled capital. Holder: Mrs. M. A. Reiner, 18, Woodland Road, 
Barnes. 


F. Burks & Co., Ltd. (106,099).--Particulars of £3,000 deben- 
tures, created May 13th, 1910, filed pursuant to Sec. 93 (3) of the Companies 
(Consolidated) Act, 1908, the amount of the present issue being £320. Propert 
charged: The company's undertaking and property, including uncalled capital. 
No trustees, 


Chislehurst Electric Supply Co., Ltd. (50,910).--Return 
dated May 2nd (filed May 24th), 1910. Capital, £15,000 in £5 shares, All shares 
taken up and paid for in full, Mortgages and charges, £10,000. 


A. Reyrolle & Co., Ltd. (70.210).—Return dated April 5th 
(filed April 16th), 1910. Capital, £40,000 in £1 shares (20,000 preferred»; 17,500 
ordinary and 19,000 preference shares taken up; £1 per share called upon 10,500 
ordinary and 19,019 preference; 429.519 paid: £7,000 considered as paid on 
7,000 ordinary. Mortgages and charges, £14,400. 


Cascade (1906) Power Co., Ltd. (89.96) A memorandum 
of satisfaction to the further extent of £43,417 on various dates from February 
4th to May 24th, 1910, of trust deed duted September 21st, 1906, securing 
£75,000, hus been filed. 


Electric Light, Power and Hiring (Co., Ltd. (72.303).---A 
memorandum of satisfaction on June 15th, 1910, of mortgage dated February 
2nd, 1909, securing all monies due or to become due from company to bankers, 
up to £9,507 Js. lld., has been filed. 


International Dowsing Electric Heating and Appliances 
Co., Ltd. (N;. 693). Return dated December 31st, 1900 (filed April 27th, 1910). 
Capital, £20,000 in £1 shares. 18,107 shares taken up. 47 paid. £15,100 con- 
sidered as paid. Mortgages and charges: Nil. 


Electric Sign and General Advertising Co., Ltd. (45.610).— 
Return dated March 30th (filed March 31st), 1910. Capital, £5,000 in £1 shares. 
2,000 shares taken up. £1,000 paid. 41,000 considered as paid. Mortgages and 
charges: Nol. 


Pearson Fire Alarm, Ltd. (76.641).— Mortgave dated June 
15th. 1910 Supplemental! to trust deed dated Mareh 2nd, 1908, securing 
£20,000), charged on certain patents and trade marks. Trustees: T. D. Cocke, 


44, Greshain Street, E. C.; and A. Hair, 27, King Street, E.C. 


Dowsing Radiant Heat Co., Ltd. (59.812). - Return dated 
November 5th, 1909 (filed March 15th, 19100. Capital £12,000 in £1 shares. All 
shares taken up; £1 per share called up on 6,970, 5s. per share on five and 
nil on 25 ; £6,971 5s. paid; 5,000 shares considered fully paid. Mortgages 
and charges: £9,971 debenture stock. 
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Filaments, Ltd. (104.108).—Tssue on June Ist of £80 deben- 
tures, part of a series of which particulars have already been filed. i 


W. H. Allen, Son & Co., Ltd. (66,440).-—Particulars of £50,000 . 


debentures, created June 18th, 1910, and secured by trust deed of even date, 
filed pursuant to Sec. 98 (8) of the Companies (Consolidation) Act, 1908, the 
whole amount being now issued. Property charged: Freehold lands and 
premises at Bedford, leasehold hereditaments at Liverpool and Westminster, 
certain insurance policies, and the Vi ee undertaking and general pro- 
perty, present and future. Trustees: W. P. Norton, 574, Old Broad Street, 

C.; G. H. Morse, Thorpe St. Andrew, Norfolk; and A. G. Scott, West- 
minster. 


Railless Electric Traction Co., Ltd. (98,728).—Particulars 
of £8,000 debentures, created April 7th and secured by trust deed dated 
June 14th, 1910, filed pursuant to Sec. 98 (3) of the Companies (Consolidation) 
Act, 1908, the amount of the present issue being nil. Property charged: 
Certain inventions and patents, and the company’s undertaking and other 

roperty, present and future, including uncalled capital. Trustees, Sir Charles 

„Fox and W. G. F. Nelson. 


W. Sitch & Co., Ltd. (101.868). Second debenture, dated 
May 31st, 1910, to secure £200, charged on the company's undertaking and 
property, present and future, including uncalled capital. Holder, Miss F. 
Edwards, 22a, Burnbury Road, Balham. - 


Anglo-Argentine Tramways Co., Ltd. (25.363).—Trust deed 
dated June 15th, 1910, to secure £1,500,000 5 per cent. debenture stock, with 
power to issue further debenture stock ranking pari passu therewith, not ex- 
ceeding in all £6,000,000, and certain other monies. Property charged: the 
company's undertaking and property, present and future, including uncalled 
capital, subject to indentures dated January Sth, 1905, June 2nd, 1908, and 
January 22nd and July Ist, 1909. Trustees: Law Debenture Corporation, Ltd., 
41, Threadneedle Street, E.C. 


“7°? Electric Lamp Manufacturing Co., Ltd. (96.591).— 
Amended particulars of £25,000 debentures, created August 13th, 1910, filed 
pursuant to Sec. 98 (3) of the Companies (Consolidation) Act, 1908, the amount 
of 85 present issue being £21,700. (Original particulars gave whole amount 
issued.) 


Lobito, Benguella and Catumbella Electric Light and 
Power Co., Ltd, :107,947).—Trust deed dated June lith, 1910, to secure £80,000 
debenture stock. Property charged: concessions for the supply of electrio 
light and power to the towns of Lobito, Benguella and Catumbella, Portuguese 
West Africa, and company's other assets, present and future, including un- 
called capital. Trustees, Rt. Hon. Lord Waleran, P.C., 44, Hans Mansions, 
8.W.; and Sir Wm. Henry Holland, Bart., 61, Queen’s Gate, W. 


CITY NOTES. 


Mexico Tramways Co. 


THE dividend on the common capital stock for the quarter ended 
June 30th is increased from 6 per cent. to 7 per cent. which, the 
directors state, is justified by the fact that the company shows 


important advances in all its departments for the first five months 


of the current year. An equally satisfactory position is disclosed 
by the returns of the Mexican Light and Power Co., with which 
the tramways company is closely associated, It is these substantial 
gains which have enabled the directors to make the announcement 
referred to. In the first five months of this year the net operating 
results of the Mexican Tramways Co. was $1,159,084, or $67,791 
better than for the same period of 1909, the operating expenses 
showing a considerable reduction. The Mexican Light and Power 
Co. has for the five months made wonderful advances, net operating 


profits being $1,857,149, against $1,057,948 for the same period last 


year. 

The reservoirs in the Necaxa district are sufficiently completed to 
store 125,000,000 cubic metres during the rainy season, which has 
now commenced, and the steam plants are shut down, and it is 
anticipated they will not be put in operation again. The receipts of 
this company will be materially added to in the immediate future, 
and many additional contracts for power have been secured. 

Trade in Mexico is improving, as the re-election of the President 
gives an impetus to all commercial enterprises. 


Madras Electrie Supply Corporation, Ltd. 


THE directors’ report contains the accounts for the year ending 
December 31st, 1909, made out in the statutory form required by 
the Indian Electricity Act. "The board regret to report the death of 
Sir Ralph D. R. Moor, a director. The construction contract is now 
practically completed, although the plant has not yet been officially 
taken over from the contractors. The tramway supply commenced 
on January 12th last. As the contractors’ workmen have been 
engaged in the generating station during the whole of the year 
1909, erecting machinery and testing the same under steam, it was 
impossible to run the station under proper normal conditions and 
difficult to estimate the actual costs. The board have in conse- 
quence placed the whole of the working costs up to December 31st, 
1909, less receipts, to & suspense account, which will be written off 
by instalments out of future profits. On April 3rd, 1909, when the 
supply from the permanent plant commenced, there were the 
equivalent of 5,200 8-C. P. lamps connected to the mains, and at 
December 31st the equivalent number was 29,057, with 4,562 more 
waiting connection. At the date of the last Report (June 16th), 
this number was further increased to 40.981, with 5,105 waiting 
connection. In addition the tramway demand is equivalent to 
16,666 lampe. New consumers are being added every week, and the 
directors look forward with confidence to a considerable increase 


.to the ordinary shareholders at par. 


during the curtent year. The licences applied for by the company 
to enable a supply of electricity to be made to the Port Trust at 
Madras and to Fort St. George have been granted, and the supply 
has commenced. Applications are frequently being received for 
extensions of mains for supply of current to new consumers. In 
order to meet the outlays required for such extensions, to pay off 
the loan from the bankers, and to provide an adequate working. 
capital for the company's business, the directors propose to make an 
issue of £100,000 of 6 per cent. first mortgage debentures, which will 
shortly be offered to the shareholders. 


Units generated zi Js n v ix 492,689 units. 
Units sold : Lighting ze $us p Pa 234,178 „ 
m Power ia m 23 828 88,00 „, 
Used on works .. 71,450 „, 
Not accounted for ta Es ci d 153,671 „ 
Maximum supply demanded s "T jx 220 xw. 


United River Plate Telephone Co., Ltd. 


THE directors, in their report for the year ended March 31st last, 
state that the gross receipts in sterling in the River Plate were 
£336,422, against £287,065 for last year. Deducting expenses in 
Argentina and London, debenture interest, dividend on preference 
shares, and interim dividend on ordinary shares, and adding interest 
on investments, transfer fees, &c., there remains a profit of £95,558, 
to which must be added £5,138, brought forward from the previous 
year, making an available balance of £100,696. After making the 
proposed appropriations shown in the accounts, the directors 


- recommend that a final dividend of 5 per cent. be paid on the ordi- 


nary share capital of the company, making, with the interim 
dividend paid on December 31st last, a return of 8 per cent. for the 
year, free of income-tax, and that the balance of £4,633 be carried 
forward. The steady and satisfactory increase of the business 
necessitates the introduction of further capital, and it is, therefore, 
proposed forthwith to mak? a fresh issue of 40,000 ordinary shares 
For this purpose an increase 
in the nominal capital of the. company will be required, and a 
resolution to this effect «will be submitted at the meeting on 
July 19th. 


Stock Exchange Notices.—The Committee has 
appointed a special settling day as under: N 
Wednesday, July 27th. National Telewriter Co., Ltd. 90,000 vendors’ pre- 


ferred ordinary shares of £1 each, fully paid (Nos. 1 to 30,000); and 90,000 
vendors’ deferred ordinary shares of £1 each, fully paid (Nos. 1 to 90,000). 


And ordered the undermentioned securities to be quoted in the 
Official List :— . 
New York Telephone Co.—£1,000,000 44 per cent. first and general mortgage 


80-year bonds (Nos. C 10,001 to 15,000 and C 25,001 to 30,000 of £100 each). 
(Issued in Amsterdam.) 


Direct United States Cable Co., Ltd.—The directors 
have resolved to recommend a final dividend of 4s. per share, 
together with a bonus of 2s. per share, both free of income-tax, 
payable on and after 30th inst. making, with the three interim 
dividends already paid, a total distribution of 44 per cent. for the 
year ended June 30th last, and after placing £5.000 to reserve fund 
account, carrying forward a balance of. about £4,783. The transfer 
books will be closed from July 12th to 26th. 


Continental,—GERMANY.—Under the auspices of the 


Bergmann Electricitatswerk Gesellschaft, the Deutsche Bank, and 


the Disconto Gesellschaft, a new company has just been formed in 
Berlin with the title Die Bergmann Electricitats Unternehmungen 
Gesellschaft, and a capital of £600,000, to establish, exploit, and 
finance electrical undertakings of all kinds. 


City and South London Railway Co.—The accounts 
for the half-year ended June 30th last show a balance, after pro- 
viding for the interest on the debenture stock, the payment in full 
of the dividends on the 5 per cent. preference stocks, 1891, 1896, 
1901 and 1903, and the transfer to the renewal fund of £1,600, 
sufficient to allow the payment of a dividend on the consolidated 
ordinary stock at the rate of 14 per cent. per annum, carrying 
forward £1,034. The dividend for the corresponding period last 
year was at the rate of 1} per cent. per annum, carrying forward 


415411. 


Fife Tramway, Light and Power Co., Ltd.— The 


directors have declared an interim dividend on the preference shares 
at the rate of 6 per cent. per annum for the half- year to June 30th. 


City of London Electric Lighting Co., Ltd.— The 
directors have declared an interim dividend on the ordinary shares 
of 6s. per share, less income-tax. 


Telegraph Construction and Maintenance Co., Ltd. 
—The directors have declared an interim dividend of 128. per share. 


Fraser & Chalmers, Ltd,—The directors have declared 
interim dividends of 34 per cent. on the ordinary shares and 7} per 
cent, on the preference shares. 
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The General Electric Co., Ltd. 


THE report of the directors for the year ended March 31st, 1910, 
sets forth the following statement :—The net trading profits and 
income from investments, &c., amount to £95,462 ; after deducting 
depreciation and debenture interest amounting to £27,057, there 
remains a balance of £68,404; out of this the dividend on the 
preference shares, at the rate of 5 per cent. for the year ended 
March 31st, 1910, has been paid, absorbing £12,500, and leaving an 
available balance of £55,904, which the directors recommend should 
be appropriated as follows :— Provision for managing directors and 
employés' bonus, 4 5, 590; provision for dividend on ordinary shares 
at the rate of 5 per cent. for the year ended March 31st, 1910, 
£19,395; to reserve account, £22,000; balance to be carried 
forward, £8,919. The reserve account stands as follows The 
balance at March 31st, 1909, was £136,488 ; the proposed appropria- 
tion of profit ror the year ended March 31st, 1910, amounts to 
£22,000, giving a total reserve account of £158,488. The result of 
the trading for the year to March 31st, 1910, has been satisfactory. 
The factories at Witton, Salford, Birmingham and Lordon have 
been well employed during the year. The switchgear, arc lamp 
and small motor departments have been removed from Salford to 
Witton. Peel Works, Salford, are now entirely devoted to the 
manufacture of telephone and telegraph apparatus. The directors 
have thought it desirable to carry on these departments as a sub- 
sidiary company, and part of the assets of these works now appears 
under investments. As the transfer has been made during the 
latter half of the year, the profit and loss account has not thereby 
been influenced. Further ordinary shares to the number of 1,395 
have been allotted during the period covered by the accounts, to the 
directors and staff at par. Mr. M. Railing offers himself for 
re-election as a director, and the auditors offer themselves for 
reappointmeat. "The annual meeting is to be held on Tuesday next, 
July 19th, at the offices in London, at noon. i 

For the interest of our readers we give below the comparable 
figures from the reports for the three years ended March, 1908, 
1909 and 1910 :— 


1908. 1909. 1910. 

Net trading profit and income. 

from investments .. £59,753 £78201 £95,462 
Depreciation and debenture in- - 

terest  ... es. .... 25,030 26,987 27,057 

Balancde . TA .. 34,723 51,213 68,404 

Pref. dividend, 5 per cent. for the 

year. wee 12,00 12,500 12,500 
Available balance ... — ..  .. 22,223 38,713 55,904 
Managing directors’ and employés’ 

bonus ..  — .. a 2,222 3.871 5,590 
Ordinary dividend, 5 per cent 18,026 15,697 19, 395 
To reserve account wed 1974 16,145 22,000 
Balance carried forward MT — — 8,919 


Reserve fund total .. £120,343 £136,488 L158, 488 


Electric Traction Co. of Hong Kong, Ltd. 


MR. C. C. MorGAN (Chairman) presided on Wednesday at the offices, 
19, St. Swithin's Lane, E.C., over the ordinary general meeting of 
the shareholders of the above company. 

At the commencement of the proceedings, MR. Davis, a share- 
holder, suggested that, in view of the proceedings at the meeting of 
debenture holders held in the morning, the proceedings might be 
shortened by the chairman at once getting to the extraordinary 
meeting. 

The CHAIRMAN said he would formally move the adoption of the 
report (sse ELECTRICAL REVIEW, page 65) and asked the meeting 
to take the few remarks he had prepared as read. The following is 
a copy of the notes the chairman had prepared :—" The report sets 
out very fully the progress made during the year, and the figures 
show so little variation from those of the previous year that it is 
unnecessary for me to comment upon them at great length. "The 
only radical change which has been made in the statement of the 
accounts is the manner in which we have dealt with the heavy loss 
incurred in consequence of the subsidiary coinage. We have thought 
it better to deduct this amount from the receipts, instead of. as 
heretofore, including it in the charges, as it is quite beyond the 
control of the directora, It will benoted that it amounted last year 
to the important figure of £5,273 18s. 4d., or about 13 per cent, of 
our gross receipts. We have, in the past, made strong representa- 
tions to the Colonial Office as to the injury caused to us by the 
circulation of this debased coinage in the Colony, but we regret that 
they have not met with any support, and in view of the yearly 
increasing loss from which we suffer, it will be necessary for 
us to take whatever further steps may be possible in our 
own defence, if none are taken by the Government with 
whom the authority rests, The other figures in the accounts 
call for no special notice, save, perhaps, the charge for maintenance 
and repairs which must naturally increase to some extent as the 
plant and machinery grow older, but I may say that what has been 
spent has been actually needed, and a careful report upon the under- 
taking made for the purposes of the valuation of the property 
shows that everything has been maintained in a fully efficient 
manner. It will be noticed in the report, that in order to meet the 
growing traffic the directors proposed to ask the debenture-holders 
to assent to an enlargement of the debenture issue by £30,000, but 
strong objections have been raised to this course by an important 
number of debenture-holders. and as it is by no means the wish of 
the directors to act. in opposition to their wishes, the proposal has 
been modified, and is still under consideration. The other proposal 
suggested by the directors in their report is that the share capital of 


x 


the company should be written down by theconversion of the existing 
825,000 £1 shares to a like number of shares of 5s. each. The valuation 
of the property to which I have alluded, made, by Mr. Garratt, a 
very competent expert, whose report is open to the inspection 
of the shareholders, indicates that the present amount of share 
capital is much in excess of that represented by the value 
of the shares, and our proposal is made with the view of fixing the 
capital at such a sum as may afford the prospect of a reasonable 
rate of dividend being paid upon it later on. The only other 
proposal in the report is that the name of. the company shall be 
changed to the ‘Hong-Kong Tramway Co., Ltd. This would, no 
doubt, have been the proper title at the time the company was 
started, but at that time another company of that name existed. 
This is & suggestion which must, I think, meet with general 
approval." ; 

Mr. W. J. C. CUTBILL seconded the motion, and the report was 
adopted. 

The CHAIRMAN said they had now to consider the resolution 
giving the directors power to raise £30,000 in debentures, but the 
debenture-holders had made suggestions at their meeting that 
morning, and the board wished to modify the resolution to meet 
the views of the debenture-holders. 

After a number of suggestions as to the best form in which to 
frame the resolution, it was proposed by the Chairman, as 
follows: 


That the directors’ powers of borrowing and raising money and issuing 
debentures be extended to the sum of £10,000 beyond the amount of the out- 
standing issue of £195,000 debentures secured by the trust deed dated July 1st, 
1908, made between the company of the one part and the United Exploration 


Co., 5 as trustees of the other part, upon such terms as the directors may 
think fit. 


This was seconded by Mk. Cr BILL, and carried. 


— 


An extraordinary general meeting was then held, and the CHAIR- 
MAN proposed that the name of the company be changed to that of 
the " Hong-Kong Tramway Co., Ltd.” 

Mr. CUTBILL seconded the motion. 

MB. DICKINSON asked if this would mean the issue of fresh 
debenture bonds. 

The SOLICITOR said he would not call the -bonds in for that, but 
if the increase of debentures was made they would have to be called 
in for endorsement, and then the name could be altered. 

The resolution was carried. 

The CHAIRMAN said they had had a report made upon the pro- 
perty by the engineer of the Singapore Tramways, who valued the 
property as a going concern at £240,000. Obviously, their share 
capital was very much in excess of that, and to render dividends 
possible, it was suggested that the shares should be cut down to 5s. 
It was rather & drastic measure, but it was reasonable. for with 
their present capital it would be impossible to pay any adequate 
dividend. With this reduction, they would come within reasonable 
sight of a dividend. He moved :--- 


That the capital of the company be reduced to £81,250, and that such 
reduction be effected by cancelling paid-up capital to the extent of 15s. per 
share on each of the 325,000 issued shares of £1 of the company und by reducing 
the nominal amount of each of the said shares to 5s. 

Mr. MILLER seconded the motion. 

Mr. Davis said the capital of the company was £325,000 and the 
debentures £195,000 —a total of €520,000, Against that they had 
a valuation of the undertaking of £240,000, and consequently they 
could eonsider the difference between these figures as lost capital, 
and therefore he would support the resolution. 

The resolution was agreed to without further discussion. 


Electrical Financing in Germany,—aA_ new financial 
institution has just been formed in Berlin, of a similar character to 
the electrical banks established a year or two ayo jointly by the 
A.E.G. and the Siemens & Halske Co. on the one hand, and by the 
Felten & Guilleaume-Lahmeyer Works Co. on the other. These 
institutions, as will be recollected, were constituted for the purpose 
of financing the construction of central stations and the con- 
version of main lines of railway to electric, traction, the orders for 
which were to be carried out by the parent companies. Owing, 
however, to the general situation of trade and the delay which has 
occurred in the hoped-for transformation of some of the steam 
railways, these two banks have hitherto experienced no scope for 
their activity, whilst the lack of opportunity has also been con- 
tributed to by the availability of money in the open market on 
terins which are more favourable than those originally proposed 
by the banks in question. The Bergmann Electricity Works Co. 
which has established the third enterprise, under the title of the 
Bergmann Electricity Undertakings Co., with a share capital of 
£600,000, originally intended to abstain from the formation of a 
financial subsidiary for the financing of central station and railway 
work, but to procure the necessary funds by the issue of bonds, 
The sum of £500,000 in 4} per cents. was raised at the beginning 
of this year, although a portion of the money was devoted to 
extensions. particularly of the turbine factory and the Rosenthal 
works. This intention has apparently been abandoned by the 
formation of the new company. which has been brought into 
existence with the co-operation of the Deutsche Bank. the Disconto 
Gesellschaft. the Schaaffhausen Bank Verein and the Allyemeine 
Deutsche Creditanstalt, 


Para Electric Railways and Lighting Co., Ltd.— 
The directors announce that the first dividend on the 77.145 ordinary 
shares of £5 each will be at the rate of 8 per cent. per annum for 
the half-year ending May 31st last, payable on September Ist. 


— 


—— 
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Chilian Electric Tramway and Light Co., Ltd. 


THE directors’ report states that the result of the company's 
operations for the year ended December 31st, 1910, as shown 
by the accounts, after deducting interest and redemption of 
debentures, London office and other charges, shows a balance to 
credit of profit and loss account of £70,944, to which must be added 
£2,545 brought forward, making a total net balance to credit of 
£13,489. From this amount £32,000 has been placed to renewals 
reserve account. After providing for the above, there remains an 
available balance of £41,489, out of which a dividend of 5 per cent. 
on the preference shares, amounting to £32,500, has been declared, 
leaving a balance of £8,989 to the credit of profit and loss to be 
carried forward. The Chilian currency has shown a satisfactory 
appreciation in 1909, the average rate of exchange for the year 
having been about 10}gd. as against an average of 944d. for the year 
1908. In the year under review the tramways carried 75,670,443 
passengers, earning $6,436,720, as against 68, 342.366 passengers, 
earning $5,696,868 in 1908. The receipts for light and power 
during 1909 amounted to $3,429,694, and the total working 
expenditure amounted to $2,204,929, leaving a net profit of 
$1,224,764, against a net profit earnei in the previous year of 
$144,293. — After prolonged negotiations a satisfactory agreement 
has been arrived at with the municipality, and the final completion 
of the contract was concluded in January of the present year. 
The water power has been pushed forward towards completion 
during 1909, and on December 25th of that year a running test of 
the works was made which proved quite satisfactory. For some 
time past, 85 per cent. of the power required by the tramways has 
been generated by the water works, and it was expected that by 
the end of May the full installation of the water power would have 
been completed. On December 2nd, 1909, Sir Julius Wernher, who 
had been chairman of the company since its foundation, retired 
from the board. The board deeply reyrets the loss the company 
has sustained by his retirement, and desires to express his apprecia- 
tion of the valuable services rendered by him to the company. 
Mr. Ludwig Breitmeyer was appointed chairman in his stead. 


The meeting of the company was held on Thursday of last 


week, at the offices, 1, London Wall Buildings, E. C., Mr. Ludwig 


Breitmeyer presiding. 

The CHAIRMAN, in proposing the adoption of the above report, 
said he had to express his regret at the resignation of Sir Julius 
Wernher as chairman and director, who since its incorporation in 
1898, had steered the company successfully through many troublous 
times of difficulty and depression. Turning to the report, they would 
be glad to see that the operations in Santiago for the past year, 
showed a substantial improvement on the figures for 1908. The 
tramways had carried over 7 million more passengers, and the 
receipts had increased by about £54,000. The light and power 
department also showed an increased profit of about £34,000. They 
had been able to place to reserve £32,000, and to declare a dividend 
of 5 per cent. on the preference stock, which he hoped they would 
be able not only to continue, but also to increase in the future, thus 
redeeming the accumulated preference interest of past years. That 
very satisfactory result was due to increased economy and efficiency 
in management in the first instance, to the improved rate of 
exchange, which on an average ruled 14d. higher during the year 
under review, than during 1908, and, further, to the higher tariff 
of fares the company had maintained in accordance with its rights 
under the concession, and to the continuous expansion of the 
tramway traffic, and of the power and light business. In August 
last year, the company commenced to charge double fares for night 
traffic—a right which, though guaranteed to it under the concession, 
it had hitherto not been able to enforce. In January of this 
year, after prolonged negotiations, the general manager succeeded 
in bringing to a conclusion a satisfactory new agreement 
with the municipality by which the company obtained the right of 
doubling permanently the tramway traffic, and which provided in 
the future for a still further increase of fares in the event of the 


_ rate of exchange at any time falling below 9d. At the same time 


other long-standing matters of dispute were satisfactorily settled, 
and their relations with the municipality were to-day of the most 
harmonious character. The directors took that opportunity of 
expressing their appreciation of the very excellent services rendered 
by Mr. Kolkhorst, their general manager, in connection with the 
revision of the old contracts and bringing about the new agree- 
ments with the municipality. The hydraulic works were now com- 
pleted by the Deutsche- Ueberseeische - Elektricitüts - Gesellschaft - 
Santiago. It was premature yet to judge of the effect which the 
installation of the motor power would have on their power costs, 
but the board had no doubt that the figures of the working costs 
for the coming year would, owing to this cause, show a satisfactory 
decrease. In conclusion, he said that the board had every reason 
to be satisfied with the able management of the company's affairs 
in Santiago by Mr. Kolkhorst and his sub-inanagers and the staff 
generally. 

SIR GERALD FITZGERALD, K.C.M.G., seconded the motion, and 
the report was adopted. 


Electric and General Investment Co,, Ltd. 


THE meeting of this company was held at Winchester House, E.C., 
on Thursday last week, under the chairmanship of Mr, J. B. 
Braithwaite. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 69), the CHAIRMAN said the small attendance appeared to show 
that their shareholders generally were not in a very critical mood 
with regard to the company. To put the thing in-a nutshell, he 
thought they might be fairly well satisfied with what they had 


- 


done in the last two years. Last year showed an improvement of 
roughly £4,000 on the previous year, whilst this year showed a 
further improvement on last year of close on £2,000. It was this 
extra which. they were proposing to distribute as dividend this 
year. Last year they placed the whole of their surplus to the con- 
tingency fund, viz, £4,093, and this year they were putting 
£1,296 to the contingency fund, which would raise that fund to 
£76,000. They. were distributing 6 per cent. on their shares, and as 
trustee for the reserve fund, he was distributing a further 23 per 
cent. from that fund, so that the shareholders this year would get 
84 per cent. upon their investment, which he thought, in view of 
all the circumstences, was not unsatisfactory. Looking at the 
balance-sheet, they would find the position had distinctly improved 
since last year. The capital was unchanged, but whereas last year 
they had a loan from bankers of £67,800, this year that item was 
reduced to £48,000, which showed that they had paid off close on 
£20,000 during the year. On the other side of the account, loans 
against securities had increased from £16,890 to £19,518, so that 
they had nearly £3,000 more in that direction to their credit 
The net result of the year’s operations was that they had 
a profit of £13,087. After paying their preference dividend which 
absorbed £5,970, and placing £4,296 to contingency account, they 
had a balance of £1,200, which was 6 per cent. on their ordinary 
stock. He had had a letter from a shareholder inquiring why it 
was they only distributed a quarter of their surplus profits. He did 
not think he need say very much on that point, because as they 
were aware they had been steadilv building up the contingency 
fund to counter-balance in some way the depreciation shown by 
many of their securities, owing to the general depression in British 
Electric Traction stocks. This company was largely interested in 
the British Electric Traction Co. whose securities had very much 
depreciated. He hoped they would gradually recover, but at the 
same time he thought they were wise in steadily adding to the 
contingency fund, which so greatly strengthened the position of the 
company. If their hopes should be realised and the British Electric 
Traction Co. recovered something of its old prosperity, the money 
was still there and available for distribution between the ordinary 
shareholders and the founders as soon as a point was reached at 
which the securities they held could be rightly valued at a figure in 
excess of their total capital liabilities. That point had not been 


‘reached yet, although there had been an improvement of something 


like £10,000 in the value of the securities. Everything 
was moving in the right direction, and he hoped in the 
coming year still better results might be obtained. It would 
be rash to prophesy, but there were indications in various 
directions of improvement which he hoped would enable them- 
to do as well and, perhaps, even a little better than in the 
year that had ended. The shareholders had received the money 
they invested several times over in dividends, and he did not think a 
return of 84 per cent. was to be sneezed at. No doubt many of 


them had observed the steady improvement which was taking place 


in the position of the British Electric Traction Co., and those who 
had studied that company's balance-sheet would have seen a dis- 
tinct strengthening of the position. They had placed large sums to 
depreciation in their various subsidiary companies, and were redeem- 
ing the debentures of the subsidiary companies by & sinking fund 
out of profits. There had also been a steady improvement in their 
traffic receipts, which dated from January 1st, when they introduced 
the “fair fare" system. As Mr. Garcke was present, he spoke with 
rather bated breath of the Traction Co., but the traffic receipts 
showed a steady improvement all along the line, and were promising 
for the future. If one looked down the list of the companies in 
which the Traction Co. was concerned they would see an improve- 
ment in almost every case, and in some cases it was substantial. 
Last week the increase was over 4 4,000, which was at the rate of 
£200,000 a year, and if it continued, would soon enable them to tell 
a very different tale asregarded dividend. A financial company like 
theirs had necessarily to cut its coat according to its cloth, and 
could only do business where business was to be done; but they 
were not neglecting the shareholders' interests, and were endeavour- 
ing to avail themselves of legitimate opportunities which came in 
their way. 

Mr. E. GARCKE, in seconding the motion, said that as regarded 
the British Electric Traction Co., he did not wish to minimise what 
the chairman had said in any way. Mr. Braithwaite had supplied a 
desirable amount of optimism, and he did not wish to supply any 
pessimism. "They all hoped that things would improve. 

MR. CROFT expressed his approval of the course pursued by the 
directors in regard to the contingency fund. He was present at the 
recent meeting of the British Electric Traction Co., but he noticed 
in the report which was issued of the meeting his observations 
regarding the Hove and Shoreham Tramway had been carefully 
eliminated. He hoped he was not to gather the inference that the 
British Electric Traction Co. had entirely dropped their connection 


with the company. 


The CHAIRMAN said the matter raised by Mr. Croft did not affect 
their company, and no doubt Mr. Croft would take the opportunity 
of seeing Mr. Garcke with reference to it. He should have men- 
tioned that & shareholder had written asking if they were amply 
secured for the loans they had made. Naturally the board felt so, 
or the figure would not have appeared in the balance-sheet. 

The report was then adopted. 


Dublin United Tramways Co. (1896), Ltd, — The 
directors have declared a dividend for the half-year to June 30th at 
the rate of 6 per cent. per annum, less income-tax, on both the 
preference and ordinary shares. There is set aside for car renewals 
£4,000, and £7,291 is carried forward. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Receipts for | No. Route 
Locality. night the of Total to date. miles 
ended. fortnight. wks open. 
" £ 4 £ £* Inc, 
Aberdeen July 6 | 2,898 21; 6 7,610 |-- 194 | .. x 
Ayr . » 9 762 71 | 8 2,507 |- 105 8 à 
Bath .. „ 91,708 — 82.27 20,792 + 1,428 | .. : 
Belfast aa „ 8 8,235 — 592 14 56,621 |+ 2,142 37 ; 
Birkenhead.. s „ 10 2,9590 52 14 15,881 247 | 18°68} .. 
Birmingham Corp. „ 213,599 7 476 | 13 89,628 |+ 1,100 | 56°5/ .. 
Blackburn .. 4x „ 62, 056 — 137 147 | 16,011 — 918 14122 
Blackpool Corp. .. „ 7 9,84 |— 335 13,274 — 1,995 | .. . 
Blackpool-Fleetw'd.| „ 9 2051 — 285i.. 2x ae zs " 
1Bolton T P +» 10 2, 501 f 158 15 84,274 — 827 26 
Bournemouth. „ 6 8,696 ＋ 596 1395 | 28,227 — 4 | 21°96 
Bradford „ 2] 10,366 (+ 590 14 68,013 |+ 1,906 | 54-81 
Brighton „ 10 1,988 /— 1 143 19,999 |— 445 9°5 
Bristol „ 812,830 7 481 : ws ae 
Brit. Elec. Trac. Co. . 
Airdrie... s » 1 459 |+ 20 ; 23 5,690 i+ 108 ' 3°65 
Barnsley .. „ 1| 8332 T 12, 26 4,133 T 141|.. 
Barrow  .. » 1 639 ＋ 152 |. 28 6,193 |+ 876 | 5°87 
Cavehill .. wr ^d 216 ＋ 15 26 2,172 T 173 
Devonport ~ var ok 857 ＋ 212 26 10,717 + 1,826 | 8:85; . 
Gateshead „ 1| 2299/4 155 26 | 95.258 — 239 11-2 
Gravesend "ES | 155 T 20 26 5,140 T 112) 65]. 
Greenock.. „ 11,466 ＋ 106 | 26 15,527 |+ 2,074 | 7°25 
Hartlepool Pu „ 1l 603 |+ 101 | 26 5,900 i+ 288 | 6°72 
Kidderminster .. 8 1 245. 1 16 26 2,589 | + 76 | .. 
Leamington nd 897 | + 4| 36 4,036 |—— 103 
Merthyr .. „ 1 470 ＋ 46 26 5,213 — 2038 | 2:9 
Metropolitan „ 116,089 | +3,398 | 26 | 188,898 735,739 22 
Middleton s „ 1 714 |+ 38 | 26 7,947 |— 513 851., 
Mid. Joint Comte“. 1 | 11,809 4 549 | 26 | 146,957 | + 3,547 | .. z 
Oldham— Ashton mud 1,186 |+ 68 j 25 14,187 | — 62 |9:13| .. 
Peterborough . 8 1 253 T 22 26 2,786 — 9 | 5°31 
Potteries .. „ 1| 8,901 |+ 29 26 45,214 | — 427 29 
Rothesay .. 1 1 632 — 61 | 26 3,230 — 30 2˙75 
Southport ie a 1 691 ＋ 131 | 26 7,127 '+ . 217 8˙17 
S. Metropolitan. „ 1 1,783 / 161 23 20,675 1 1,260 | .. 
Swansea...  ..| | 1| 2993/4 316 | 26 | £6,390 `+ 8,050 | 19. 
Tynemouth : „ 1 916 ＋ 213 26 5,407] + 5841377 
Weston-s-Mare .. wo 1 488 63 26 2,211 — 21; 8 
Worcester „ 1 628 |+ 110 | 26 6,876 + 172 | 5"16 
Wrexham M ux XE 1927. 7,26 2,475 i+ 20 
Yorks. Wool. Dist. » 1 1,977 f 161 26 25,063 |+ 2,279 17 
Miscellaneous .. Wc E 522 7 7726 5,238 H 879 
Burnley  .. T „ 9| 2,485 — 119 | T AT ETIN 
Burton-on-Trent .. » 10 548 T 414 3.821 — 40 6565 
Bu sit s „ 10| 2,426 |— 389,143! 17,173 — 498 | Q2<) ., 
Cardiff... „ 2| 4652! 233/14 | 2996701+ 246 ; 
Carlisle T m v E 2k si Ze aa v 25 
Chatham and Dist, „ 7. 1,685 |- 97 27 21,851 f 1,095 1499 
Cork .. " acs „ "| 1,076 — 84 27 12,780 / 1,653 | 989 
roon „ l| 8,515!& 629 22,569 |+ 2,13. 
Darlington .. » 9 408 43 15 2,910 — 123 d 
Darwen „ 8 180 — 27 14 | 8518 — 152 46 
Dover.. "EE. 4421+ 38 13 2, — 2,4"75|.. 
Dublin „ 8 11.808 ＋ 270 is S. Dus 54°25) 
Dundee „ 62,462 — 45 hi 9,129 f 168 | 155|.. 
Enst Ham „ 92,081 — 51 14 14,900 831 852 
Exeter „ 8 666 — 13 14 4,513 — 671 5˙ 55 
Glasgow » 9 | 96,144 | 2,108. | 104,818 4 6,705 972. 2˙75 
Hastings „ 112.152 75 2a | d je ehe 
Huddersfield » 9| 3,490 7 218 14 25,109 ＋ 1,088 | 28°5| °5 
Hull. » 9| 5,35 . 93 14 | $8,405 / 2,401 | 14:5| 1:5 
Ilkeston „ 7 261 — 20 14 1.781 — 92 
Ipswich 20 2 n 2 882 /+ 63 13 5,381 f 160 10-5 
Kilmarnock Ez 5» 2 802 |+ 9 7 1,042 |+ 1/425) .. 
Lancashire United „ 6, 2,720 — 866! .. 84,584 |j. — 533 39 
Leeds e „ 214,77 121 18 | 94025 |+ 3,2411 
Leicester n bd pa b ies ee io T^ és 
Leith. . „ 9 184% 22 e sil} 188 872. 2 
Liverpool „ 2 | 25,483 18,801 | 26} | 287,068 | «11,964 118. 6 
L. C. C. T June 25 | 86,742 | 410,258: .. 519,424 64,734 1328 14 
London United July 9 | 13,100 |j— 598 | .. | 166,971 |+ 9,521 | .. bs 
Loweatoft | ie T "e ni dits ven - d 
Manchester „ 9 | 32,055 — 852 lá | 222,008 (+ 38,289 | 183 |. 1 
Newcastle .. ..] „ 9| 7515 1+ 277 | .. | 57,338 |— 490 145 
Newport » 2| 1366:4 72 14 9,551 ＋ B12 | 145 
Oldham : „ 10| 8,695 — 35 15 28,918 |+ 1,009 {23°75 
Pontypridd .. s 85 808 - s à 7 km 
Portsinouth.. „ 3 4,563 |+ 197 13 26,631 |— 1,105 | 11:5, .75 
Preston o „ 61,96 T 17 14 10,2410 — 293 in 
Rotherham.. » 8 x - T x Sut Xx ue Pis 
Salford „ 1| 9,469 /+ 30 13; 63,498 - 29 
Sheffield „ 12 12,051 |+ 836 155 91,575 |+ 5,215 39$ | 8 
Southampton „ 6, 2,211 ＋7 17 14 15,1411 4939 
Southend-on-Sea .. „ 6j 1,815 [+ 235 | M 7,525 T 817 
South Shields „ 9 1,147 — 19 | 143 7,970 — 64 
Swindon June 29 26 806 5% Ao si 
Tyneside July 6 | 1106 |+ 46, .. ote a : 
Wallasey „ 2, 1,971 }+ 62 139 12,247 |— 422 
Walthamstow „ 9 1,992 |. 49/14 | 10419|4 578 9 
West Ham .. ; „ 27] 5,269 |-- 639 | 18 82,196 + 1,173 16:25| .. 
Wolverhampton .. „ 6 2, 351 ＋ 798 14 13,181 i+ 1, 14°25 | 1°76 
Baker St.- Waterloo „ 9 6,930 1+ 865 A 4°25) .. 
Cen. London Rly... „ 9 12,095 T 842 š 482|.. 
Char.-,Eus.Hamp.| ^ 9 7,480 |— 890 . 725 
City & S. Lon. Rly. „ 10 6,82 — 66 . 7:26 | .. 
Dublin-Lucan Rly. » 8 804 i+ 1j.. . 7 ; 
G.N. and City Rly. „ 9| 2,808 ;+ £9|.. 9.5 
G. N., P'dy. & Brmp. „ 9 11,915 |+ 590 9:25 | .. 
L'pool! Overh'd Rly. „ 10 2,871 — 111 6:8 | 48 
Llandudno-Col. Bay m e e oe . 
Mersey Railway .. „ 9; 8.895 — 7 4.5 
Mctropolitan Rly. „ 10, 35,961 |+1,667 | .. : 21:5| .. 
Met. District Rly. „ 9 23,125 |-2,195 | .. 51 i 211 
Anglo- Argentine. » 890.366 — 13.682 .. 1, 194,199 4 181,903 2e 
d Auckland. s une 15,046 ＋ 833 | 24 88,975 |-- 5,874 28 | 7 
Bombay (B.E.T.) .. | May 27 5,196 ＋ 301 21 | 57,700 |+ 8,996! .. l.. 
«Brisbane .. .. | June 17,720 42,210 | 26 | 104,730 |+12,043 | .. " 
t Brit. Columbia Rly. os v T VE s - s : 
Calcutta : .. | July 9| 7,058 |— 154] .. m - es a 
Cape Electric T.Ld. x zi is " og Ex es ; 
t Kalgoorlie, W.A... May 8,503 zd vs 16,968 - 20:5| .. 
Madras .. June 30 | 1,170 |— 12 16,138 |+ 1,184 | .. " 
Montevideo.. June 20,376 7 2,190 | 81 192,748 |-- 10,741 | .. $ 
Lisbon "i m a - zu Se ies is 8 
Perth (W. A.) .. July 8 2,967 |+ 890 41,744 |4 8,180 


* Compared with the corresponding period of 1909. 
3 Includes horse, steam and other receipts. 


t One week only. 
| One month, 
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STOCKS AND SHARES. . 


T Tugsday Afternoon. 
No change has yet been made in the Bank Rate, and the appearance 
of the new Irish Loan was made the excuse for rumours of further 
large emissions said to be coming before the August holidays. The 


Continental centres are a good deal perturbed by domestic financial - 


difficulties, and the violent fluctuations in the American depart- 
ment, constitute another cause for anxiety in the Home markets, 
Metropolitan Consolidated stock has receded, in company with 
most of the other Home Rails, the market in which has sunk into 
dreariness and dull prices, despite the nearness of dividend-time, 
the good Board of Trade Returns, and such-like factors that ought 
to influence prices favourably. Districts and the Tube stocks are 
maintained with a fair degree of firmness. 
The Select Committee which had under consideration the North- 
East London Railway Bill has decided that it is not expedient to 


** 


proceed with the measure, so this Tube scheme for running a line 


from the City to Hackney, killed principally by the opposition of 
the Great Eastern Railway, passes into limbo. It now remains for 
the victor to furnish some sort of electric service to the congested 
districts of North-East London, and the half-yearly meeting of the 
Great Eastern, to be held this month, should produce a statement 
on this point. l 

More lucky, the London United Tramways Company on Friday 
last obtained a year’s extension of the period allowed it under the 
Companies’ Act permitting the construction of a tramway in Kew 
Road, Richmond. The prices of the Debenture stock and the Pre- 
ference shares are unchanged. , 

Mexico Tramways are steady, but the increase in the dividend 
has not affected the quotation for the shares. The 5 per cent. Bonde 
are disposed to be a trifle easier at 98, while the Sixes stick at 981. 
Mexican Light and Power remains firm at 79}, and the Rio Tram- 
way issues are quoted 933, 974 and 871 for the common shares, the 
5 per cent. Gold Bonds and the 50-year Bonds respectively. The 
Para Electric Railways and Lighting Company has declared a 
maiden dividend, at the rate of 8 per cent., on its Ordinary £5 
shares, the price of which stands at 66. There are also 6 per cent, 
Cumulative Preference shares, also of £5 each, quoted at 54, and 
the Company has £700,000 5 per cent. First Mortgage Debenture 
stock which, at 97, looks a reasonably cheap investment. Interest 
on the last-named is payable at the end of May and November. 
Amongst the home varieties, British Electric Tractions are weak, 
the Ordinary falling to 15s. middle. 

The gamble in Anglo-American Telegraph stock has quieted down, 
to some extent, and prices went with it. Anglo "A " fella fraction, 
and the Ordinary stock went back to 1063. In the market, however, 
the opinion is expressed that the insiders.have not finished with the 
game yet, and another flare-up of activity would surprise nobody. 
All the same, we are not advising a purchase of this volatile stock 
unless the buyer has good nerves, and is prepared to take big risks. 
The 6 per cent. Preferred would seem to be more desirable, both from 
the point of view of the investor and the speculator. Commercial 
Cable debenture receded 1. | 

Direct United States shares are lower at 141, and Great Northerns 
hardened to 31. 
occurred. 

Although the movements in National Telephone stocks have been 
fairly rapid, on balance the changes are negligible. The Third 
Preference are higher. What the Preferred and Deferred stock 
buyers are anticipating is not only a good price from the Govern- 
ment in payment of the undertaking, but also a substantial slice of 
melon, to adopt the American financial slang, when the assets of 
the company come to be cut up and divided between the proprietors. 
But this again, as we observed before, is looking forward a good 
way. 

Electricity supply shares are no better, and small declines in Ken- 
singtons and in Notting Hills are the main alterations. The 
Edmundsons' Corporation presents a decidedly good report, the 
surplus having improved by £10,000. There are arrears of Pre- 
ference dividend stretching back for nearly four years, and the 
board are deliberating upon a reconstruction scheme for placing 
the whole eapital upon a more satisfactory basis, one which shall 
enable distributions to be made upon all the shares. 
proprietors will have to make sacrifices to attain this end. 


Babcock & Wilcox shares show a further rise, and the market. 
gives indication of broadening. Manufacturing descriptions are 


firm generally. The Electric Construction-Co. has done less well 


than the board expected last year. The Ordinary shares, which did 
seem to be in sirht of a dividend twelve months back, are again 
left out in the cold, the profit of £7,100 being £3,600 less than it 
was in thecorresponding period. The report attributes the decrease 


in profits to diminution in the amount of business, but holds out 


cautious hopes of an increased demand for electrical machinery this. 
year. Rubber shares are quieter, and the price of the raw material 
has varied but little, 


No other movements of importance have 


Naturally the 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


ee ee — — —— — eꝗ: —— 


sines n 
Stock | Business done 


s Closing Closing R Rise + | Present 
Prenen NAME. or Div iones for the last Quotations Quotations o i or Yield 
mane Share. DUE years: July Sth. July 12th. 1310. | Fall — | per cent. 
REN CNN ORE Leu. Lee ed : e —— ES 
| 1906. | 1907. | 1908. | 1909. Highest Lowest. £ s. d. 
25,000 | Amazon Telegraph .Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 38— 34 31— 3} e ie be Nil. 
116,200 Do. do. 5 'Y,Debs, Nos. 1 to 1,609 Red. | 100 5 % | 5% 5 % 15 % | 1004—102) xd] 1004—1024 E 417 7 
8255, 196, 000 American Telephone & Telegraph, Cap Stock .. 8100 | 8 % 18% 8 % 8 % | 136 —138 xd 136 —138 za T 5 15 11 
858, 000, 000 ( Do. Collat. Trust, 4% e T os | Š $1000 4 % 4 % 4% 1% 91 — 93xd | 91 — 93 i e. [480 
558,460 | Anglo-American Telegraph  .. Stock | 34% | 34% £3 48. 38% 64 — 66 63 — 65 ats E —1 5 11 6 
8,920,770 | Do. do. do. 6% Pref. .. Stock 6% 6% 16 % 16 951. 107 —109 106 —103 107; | 106} | —1 511 1 
8,220,770 | Do. do. do. Deferred Stock | 13% | 1 % 8% BA | M25 21 — 244 214 3 
47,725 Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 5 % 5 h 5 % 5 % 100 —10 100 —102 "ag x 2 1 È ^ 
44,000 | Chili Telephone, Nos. 1 to 41,000 6 8 8% 8 % 8 8i— xh 81. — M 82 BÀ | os 
2416000 S 5 500 year 4% I Deb. Sk. Red. | Stock | 4 % | : ^ 8 X : $ 8&5 — i "em p yu go —1 k 13 4 
u elegra x ka 10 5 X % f : l ‘ i e ‘ 
000 Do | ON prei. o 1410 0 „ 10% 10 % 10 % 164 — m 162— 17} 164 e +e 5 17 8 
12,981 Diet eran de Telegraphi, 10 8 den 55 Je 5 10 4 10 % d % 10 % - » Ta 66,3 c e. ^ 1 5 
’ 0. % Cum. Pre ae 1 A — — vis 
30,000 Do. do: 44% Debs. |...  ..| 50 4% 43% 4% | 4i 99 —101 xd | 99 —101 x i — 49 1 
60,7101 Direct United States Cable 20 15.4, 44% | 42% | 4 95 | 142— 15} 144— 15 154 144 — 1 568 
86,000 , Direct W. 5 44% Reg. Deb., 1 tol, 200, R. 100 3376 4% 4 % 4% 9R —100 98 —100 ii i és B P. i 
impete ß) 
* 0. « rel. oc p s . o ‘ X : of = —— 4 we a 
1,806,706 Do. 4 ^, Mort. Deb. Stock Red. Stock 4 4, 4% 1 5, 4% 101 —103 1014— 1034 1033 Á +4 317 4 
300,000 | Eastern Extension, Australasia, and China Tele. 10 7% 7 4, 5 7 % 123— 133 122—134 13 128 bs 5 5 8 
752,400 Do. 4% Deb. Stock. | Stock | 4 % 4 4, 4 % | 4 % | 101 —103 100—103 | .. » 317 8 
200.000 | East. & 8. Afric, Tel, 4% Mt. Sab nm 25 4% % 495 44, 99)—103. | 993—104 | .. | 8 18 10 
181,127 | Globe 55 and Trust 10 BAYS 58% 57, 54v, i 108 en T d i m t. 103 í 9 3 
181, 127 do. 6% Pref. . e 10 6% 16% 16,0, 6 li 32 xd: É— i 
150,000 Great Northern Telegraph, of { Copenhagen. . Vs 10 20 %, 20 P 18 % is | 304 — 314 3 4— 311 i d ie 
17,000 | Indo-European Telegraph ^ . ; 8 25 13 % 13 % 13 % 13 , 53 — 55 53 — 55 54 534 ia 11 
$11,550 400 MACKAY Son pace 5 Sp cd - ee 10 Bh : 90 1 % 150% | 2 — 5 1 — A D ee —14 118 2 
O. % Cum. Pref. .. " .. 8100 5 p xX 70 — — , m e. 5 
391,190 | Marconi’s Wireless Telegraph Me cx. 1 | NY] NG] NITY! B— H 3— dd | 159 | MB Nil 
T2 Monte Y Video E E pi Ltd. Ord. 1 6% 16% 16% ? % ; — 139 t A E È i 1 
4 0. 5 % Pref. 1 „ 159,159; Q — i g85— 
9,225,000 National Telephone, Pref. Stock bi | 100 65 6 Z 5 05 | 101 = 177 1251 120 — $ 2 3 ^ 
725,000 do. Def. Stock- |. 100 3 % 6 , 164 o 127 —1: 27 —1: 23 
13.000 Do. do. 6%, Cum. Ist Pref. 10 6 % 6 % 6 % |6 & | 1045— 10g 104— 103 i: 7 510 4 
15,000 Do. do, 6 % Cum. 2nd Pref. 10 5 6 | 6% | 6% 10à— 104 104— 10g m 510 4 
iE. Do — e Pa D MUR NE Lexi ie le) ui et a se *^| $us 
1,983,593 | Do. do. 4110 r 7. UI eee 1% Oe i 98 —100xd | 98 —100 994 4 0 0 
9000 Oriental TOD: and ne pl ,504, fully paid.. 1 l 98 A i 8 y, À % 1 113 me 114 25/74 | 939 : H P 
. o. 0. „Cum. Pre 1 os X, 5-4 Oo. tho lfr h— 114 vx 
195955 | Do. do. do. 4% Red. Deb. Stock.. 100 1% 4% 4% 44, sö — exa ab — Wi 86 4 10 1l 
1120 Paco & European Tel., 4% Guar. Debs., 1 to 1,000 M 100 : 2 % 5 4 : 1 . — ss xd m ^ 5 = . 1 
euter's : > 8 o |! 5 X — — 
145,955 ‘Telephone Co, of Egypt, , 4} % Deb. Red. eo 100 [diy a% | MS 43% JS —100xd | 94 —100 111 0 
3,042 ! Submarine Cables Trust. , - .. | Cert. | 6 % 9 x : — ~l: . 
rr wee ee Nen rn UE a 1153 
» um re . os. E K | 7 0 an (74 « 4 n oe 
90,008 | W. Coast of America, 1 to 30,000 & 53,001 to 53,08 (23 23% 23% %%% fi ij i— d i 4 10 11 
150,000 | Do. 4% Debs.,1 to 1,500 guar. by Braz. * Tel. 100 4 6, 4 | 1% 14% 96 — 98 xd — 98 ae F , is i 
800.000 dass "Telegraph, DS Std ck Red. 100 1 P 1 5 | i "Ro 99 —101 xd 99 —101 ae i ee 19 3 
, e oc e p 'X X: — XC ET sa 2 8 $5 3 
88,321 | West India and Panama Telegraph .. — .. 1, 10 | Nil | Nil | Nil | Nil à— 3 i- j Me 13% oi Nil 
84,563 do. 6% Cum. Ist Pret. n 10 [895,695 6 K, 6 X, RÀ— 9 8)— 87 TEER 613 4 
4,669 Do. do. 6% Cum. 2nd Pref. i 10 Nil /£26 15 % HA% 8 — 9 8 — 9 8 y ds 16 12 9 
80,0007 Do. do. 5 % Debs., Nos. 1 to 1,800 100 5 % 5 % 5 % 5 % 99 —101 xd | 99 —101xd 100 i 4 419 0 
| | | i REPRE 3 c us E z 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | | : 
; | | | 
640,000 (Angle: Argentine Trams, 5% Cum. Ist P EE - } | nn | 59, | 45.— d 4j— 48 91/3 | 88/9 | — a | 581 
,000 Do. 5 % 2nd Pref., 800,000 to 1,500,000 | 5 a | M T xd 42— 43 n 5 511 9 
4,465,674 Do. 4 4, Deb. Stock o Stock jose .. 4% 4 % — 90xd | 89 — 904 903 894 +4 48 5 
2,387 Auckland E. Tranis, 5 Ist Mort Deb. Stock .. | 100 5 % 5 % 5 , 5 | 100 E pm a po | P | : " : 
830,000 | Babcock & Wilcox, 1 to 530,000 ey 1 20 % 20% W% 24 % Sia 513 5 54 l Sie | + fa 
100,000; Do. do. 6% Cum. Pref., 1 to 100,000 1 6% 6 6 „ 6%) 11% la | lac 1 .. 8 19 0 
1,000,000 : British Aluminium 5 v, Mort. De bs. Red. .. | 100 ! S | $ | Fa | w | 111 mi | M y de i ii | TG | 2 5 
400,000 po. Pref, Ord. b MD uade | 100 | 5 M 5 5 6 4. 6 5 | 123 —127 | 121 —124 1264 ' 148 21 | 413 9 
400,000 | no 5% A Ist Mort, Debs, m 12 T 10 | 5 95 5 d . 5 5 l 5 b | n zu | n us 1121 112 se | i 5 À 
233,000 3 st Mort. Deb to 6,250 | D 42% | D | A3? — — T ss 
212,600 Do. . 44% Vancouver Power Debs., 1 to 2,200 — 100 445, | 4498 | 425, 4% | 102 —105 102 —105 UNE ERA 
159,001 British Electric Traction ÿ ? Tus uy | 10 hi Nil n be 2 — n ie 11 m | pn | : Nil : 
161,437 o. o. 6%, um. Pref. PN 0 5 . 3 4 p i— Nx i3: 9 an | 
1,473,653 | Do. do. X, Perp. Deb. Stock... Stock 5 2 5.40 5 P 89 — 93 W — 92 RC sal 5 n n 
528,936 Do. do. "m 0 2nd Deb. Stock Red. 100 | 430% 1 4 | " 68 — 73 08 — 73 e - 
100,000 n Insulated and 0 Ishy Cables "" "m 5 16 pr 15 v5.1 P '*& 10% 63— 01 ; ce p 68 í 15 10 
100, 000 0. 0. o Cum, Pref. 5 ^ om 6 * us 52— 6 4— 6 T 
500,000 | Do. do. 4*5, Int Mort. Deb. Red... | 100 | 449, | 43% 47, | 415, | 100 —104xd , 101 —104 i | 467 
201,940“ British Thomson-Houston 43% lst Mort. Debs. .. , 100 4a, | 4376 ! dang 13% | 101 —104 , 101 —104 | T ia 46 7 
y» of > ‘ ` 
400,000 | British Westinghouse 6% 1 ref., HT 5 | Nil Nil | Nil ts A— h "E T 25 Nil 
1,816,353 Do. do. 4 % Mort. Deb. Stock. 100 4 % 4 % 4 % | " 58 — 60xd | 59 — 61 9 | 41 6112 
000 i Lindley & Co., 8 E im ! Sn S | M P us i iv 1 15 H 917 05 1410 is | ren SU 
50, ao ) nni. e . | AS NI 1 PES tO 1» , 2,0 oe v 
140,976 | Brush Electrical Engineering, Ord., 1 to 105,731 ` eT 2 Ni! Nil | Xi | - 0— 4 : — 43 E | SI 
l d p i Li! Ni - — — ' i 
125.0004 Do do du. Perp. 500 1 EAE EE Pun | Re 4% | 13% ^ = m. 39 — "m, | | 10 4 6 
125, 0001“ Do. do. 45°, Perp. 2nd Deb. Stock.. Stock | 42% | Jis 43% 4i 23 — 2Z7xd 23 — 27 l | 16 13 3 
137,610 | Calcutta Trains, : to pd 610, TN 5 | 8 4, è T | di i ib. f— 5 Lm 13 | i H : 
o D f ^ 35 3 Of o "s — X E — 2 9 
80.000 Do. 43 55 Tels Ue id a a 100 ee 43% idv aye 90 — wid 90 — 9o ls. 41011 
85,000 n 8 4 Construction shares des " 5 15 9%, 't5 , 15 Of 10 5 | Ae 104 T Kim 104 ee P F i i 
40,000 0. o. 5 % Cum. Pref. . 5 a AC Uso Ceo AX 4i— Dix 2 — 5 i. eS 5 4 
300,000 Do. do. 44 t Ist Mort. Deb. Stock Red. | Stock | 41" : 1% 5 44, | 1 | 1001— —1024xd 1004—1024 nr ‘ | 4 710 
491,222 Cape E. Trams., 1 to 491,222 E | 1 Nil | Nil Fil | m j— | E * Ls E | A iud 
Et f qc "quu Is i29 
210, 1 % Ist Mor eb. Stoc 44, 4% 4 , ree | > —10t > —10 "M 15 
1, 00, 600 8 London Railway, ae 1 T: ae | A „ 3 4 Hr : "5 66 — 68 | » ES e 15 | 65 | | 1 3 5 
of Pref. St Le Stoe a TAN DN PA j — NH jam " ' 
e Do. do. Def. d du " . Stock (45, 2 % gta 2*5 49 — 51 49 — dl "X NE ES 3 18 5 
1,480,000 ; City and South London Railway a vi i n )l a 1 31 — 32 80 — 3l 311 804 —1 5 12 ll 
85,000 | Crompton & Co., Nos. 1 to 85,000 - ce a 8 | 5. 0s | 9.6 | Nil | Nil i- 1 1- 3 "T 5 " | Nil 
f Do. 5 J, Ist Mort. Reg. Debs., i i j E 8 NETTE SES 51411 
HO | 900 of £100, and 901 11,000 of £20 Red " rol d x 8 pe 
| 
u l | | i — FFF ee ee eee eee 
* Unless otherwise stated, all shares are fully paid. 1 From Manchester Share List. 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. Continued.) 


2s Closing Closing Business done Rise 4 Present 
Present NAME Dividends for the Quotations Quotations week ended or 
Issue ° last four years. July 5th. July 12th. July 12th, 1910. Fall — | per cent. 
P ui TS 7 19808. 1909. — panem L, west £ B. 
3 
960,000 | Dick, Kerr & Co., 1 to 260.00 6 9, | 6% Ia 18 lh 175 n jei 
806,000 Do do. 1 Pref., 1 to 305,000 6 %16% — l$ z . i 0 
44% | 44% 97 —100 xd 98 —101 e 2 + 4 
271,030 Do. do. 9, Deb. Stock . UE © 1 P 18 — 14 ie 1 7 
000 Dublin United Trams. (1896), 6% Pref., 1 to 60, 000 X 6 t — i5 xs E 

99,961 Edison & Swan Utd., “AY shs., £3 pd., 1 to 99, 261 44% Nil N T Ki 1.— i ü us Nil 

17,139 Do. I shares, 01—017, 199 41x, Nil Ni — le : | mI z m Sn a 
à . 4% Deb. Stock Red. . 1% 1% 1% eS ics vs Vx S 

67,720 Do. 5% 2nd Deb. Stock Prov. Certs. all pd. 6 % 5% 5 79 — = ae x 

112,100 , Electric Construction, 1 to 112,100 Nil Nil Nil ; if n- i Ps 3 
81,390 Do. do. TY „Cum. Pref., 1 to 31,990. . 7 1% 776547 96 , Is a TE . 2 528 
25,000 | General Electric Co. (1900), : o Cum. Pret. 2s 5 (0 jo 5 E hi 5 — Es x S T" pa 

200,000 Do. do. 4 % Mort. Deb. . 4% 4 4o 4% |4% on 4 i 5 a S 
78,000 | Gt. N. & City Rail. Pref. Ord. ^A " 496,1 to 78,000 4 E: 970 | Nil | Nil i : TE E Ae $a anie 
96,000 | Greenwood & Batley, i of, Cum. Pref. : TT] is b. oe E 11018 
80,000 Do. do. 5 % Mort. Debs. 5 % 5 5 % 102 —108 i En E im P s - 2:10 1D 
40.000 Henley's (W. T. e ü Mis Mos i P * E pu E E | c= 2 55 | Pu es oo 8 
40,000 Do. ‘ re ; E 17 o E = 9 * * os 

150,000 Do. do. 4. % Mort. Deb Stock 49 . 48. | dao 9 Qu P 1 Tn MD : 1 
50,000 India - Rubber. Gutta-percha & Telegraph Works 10 % 10 Jo 10 '$ 10 a ; r $s a Mi 
87,500 Haas ten Overhead Railway, Ord. .. Ex Nil 4% Nil Nil i— 2 Qin dis 6 we 
10,000 |! do. Pref., fully paid 5 5 A 5% 5 5 — 23 an 20 v3 N E 

600,070 | London United Trams. (1901) 1 to 50, 007 3 43 % Ni] , 1— 2 | li— 21 bs aig S 

399,930 Do. do. 60, 00 to 100, ae n 125, 000 : o ; % 94 Es "m 2 | 2 — 2 | sys ee T 

125,000 Do. do. 5 "5 Cnm. Pre to Ea % „ cy ipa | — 2 = e 

1,649,930 Do. do. 4% Ist Mort. Deb. Stock. 14% %% 4% 4% 65 — op xd | r = n rie | 40 + t ; j^ 
5,732,062 | Metropolitan Consolidated m . 1 % JA y |1 (o a HE | 66 = 880 a a4 
2,640,914 Do. Surplus Lands to | 29% 24% 23 1 i x ae 2 "m ES M 
3,235,000 Do. District Nil | Nil | Ni — 221. „ QN 

391,337 | Metropolitan Electric Trams., Ord. EE 13% ow gi— 4 $ TE í ; " s < 

314,016 Do. do. Defd. 2 i Nil Nil ys fa— à n 95 i r T P. m 

500,000 Do. do. 5 % Cum. Pret. 5 „ 5 X i— P ut 99 99 i d 

@10,823,200 Mexico Trams Co. „Common Stock ka ds vs 20 - 120 — - —126 un 55 — i e 
$9,000,000 Do. let Mort. 50- ‘year 5% did. Bde. „„ | . | 98— 99 5 — 9 1 å 

245,500 ! Potteries Electric Traction . T 4%, Nil a 3 — 4 - vx M y: 

245,500 Do. 5 % Cum. Pref. % | 5 % | 5% 15 9, 850 m g px z je : 
37,350 | Telegraph Construction and Maintenanée., 17,5. 15 d 17.5 33 — 35 pie | 4 

140, ,0001 ; Do. 4% Deb. Bds., 1 to 1,500 Red., 1909 465,4 wo 4% 99 —101 xd 101 m 1021 MEL Pu : 

1,000,000 | Underground Electric Railway, 5 X, Prior Lien ys EN "M 5 A^ 105 101 —102 1— A 1 ET 7 E- 
2, 00,000 Do. do. 44 ET Bond . ; ee 43 7o ET] ^. 86 — H8 80 — 95 i —1 
4,900,000 Do. do. 6 ^, Income Bonds. ; SPOT ae 36 — 38 35 — 37 e 1 

66,666 Willans & Robinson, 1 to 30, 000 & 80,001 to 116, 666 5 ^o l Nil ' T í e. | Wes MO eh 5 
66,006 ` Do. 6 C. P., 30,001 to 0,000 & 122,001 to 141,666 167061976 | 1 1 a on EET | $4 3 

245,495 r Do. 4% Ist Mort. Deb. Stock 4% 14% — 10 — | . ad ^ 

ELECTRICITY SUPPLY COMPANIES. 
MONTE 5 N 
80,449 | Bromprong Kens. Blee: Lt. Bugs Dd to 1 n 7 2 m h a 2 1 Ü ! n 1 | : 0 
„551 o. % Cum. Pref. > ^. > m — 

400,000 | Central Electric Supply 4 *, Guar. Deb. Stock 41 4 2o 4 | 4 X, 99 —102 99 mU 79/43 75/13 818 5 
t0.000 | Charing Cross and Strand Electricity Supply 5 % 5 o 5% 50 4 128 í 6 50 
80.000 Do. do. do. 4% Cum. Pref. d? 44% | 4% | 4 % TE Hi ià— 1i | 417 4 
80,000 Do. “City Undertaking "' 44 *; Cum. Prf. 48% 44%, 1 4 » J&— 44xdi  S4— 13 417 0 
445,136 Do. do. 4%, Deb. Stock Red. nae 4 4 x 14 % 4% — 96 — 98 418 

9,496 | Chelsea Electricity Bupply, Ord.  .. 44% (4 Jo 1% | 4 Jo 3à— 4h B qo * à 5 5 H 

175,000 Do. do. 43 % Deb. Stock Red. .. 4 9o 13 % | 44% 455 99 —101 x — D iis T 4 9 1 
10,595 | City of London Elec. Lighting, Ord. 40,001—110,595 6 % | 6 % | 6 ^ 7 o 111— 123 l 12 12 ui 13 
40,000 Do. 6% Cum. Pref., 1 to 40,00 6 5 | 6 0 5 j6% Hen fa 119 a is fa 4 1 1 
400,000 Do. N, Db. Stk. ee . * 1 5 b 5 e 5 & 5 Eo) 119 Te 23 Ed 99 — 102 102 101 
100,000 Do. 44 K 2nd. Db. Stk. ; 44% | 44% | 44% | 44% 99 —102 x : — 5 4 8 8 
£0,000 | County of Durham Electrical Power, Ord.. 4% 12% Nil Nil 14— 2 a ws ve | Nil 
50,000 Do. do. do. 5 ^i, Pref. 5 % 5 5 5 iy 27— REE = Mi z 1 s 10 
2 0,000 Do. do. do. 5% Ist Mtg. Deb. , eo, 5 % 2% 94 — 965 x 1 E pt 5 2 A 
40,000 County of London Electric 5 Ord. 1-40, 000 5 4, 5 % D hU 5 * a i 10 i id a "i 6 3 
55. 000 Do. do. I Pref., 40,001—60,000 | 6% 6% | 6% ,6 3, ^ 10$— ms al 10 —106 ae je — 3 5 
400.0000 Do. do. 10 E , Deb. Stock 13 430 44% | a 1034—1064 xd. 1 d i | 105 i x 446 
400,000 Do. do. 4) 4, 2nd. Deb. Stack ib abu 4, 99 —102.— 99 105 $ | 488 
80,000 | Edmundson's Electric Corporation, Ord. Shares. Nil às Tam B fy 1 | ws e | Nil 
80,000 Do. do. 6 * Cum. Pref. .. : Nil T 1— 12 — 12 s | Nil 
430. 0 Do. do. 44%, Ist Mort. Deb. Stk. | Aa |. 76 — 79 76 — 79 "E 545 

$8,150,000 Electrical Dev. Co. of Ontario, 5%, let Mtg. Gold Bnds. 5 A 5 % 85 — HH 85 — t8 RGL T 5 88 
10,000 Folkestone, 1 to 10,000 .. sd f 9540, 54^ 44— B 41— 3 TT 515 9 
10,000 | Do. 2% Cum. Pref., 1 to 10,000 5 5 x 5— 5 5— 54 "M 4 10 11 
90,000 ` Do. 419 X, Ist Deb. Stock M B% a —104 101 — 1 D | : i 1 
15,000 Hove, 1 to 15,000  .. SN, À'X, — — D. S 

81,376,000 | Kaministiquia Power Co., 5 v. Gold Bnds. . 5% f % 100 —102 xd | 100 —102 1011 E | | 418 0 
21,000 Kensington and Knightsbridge Electric Ord. n 8 ^». de 63 7 — M. = si | 5 68 
90,000 | Do. do. do. 4% Deben. Stk. (4% 14% | 94'7— 96 941— 9 7 = | 4211 
11,000 London Electric Supply Corporation, "Limited. Ora. 3 NE 11— 2 12— 2 | os | 4 811 
70,000 | Do. do do. 6%, Pref. .. 6 W 5 — E 5 — 6} 51 51 — 3 5 14 8 

8 2.55 Do. do. 4% Ist Mort. Deb. “Stk. Red. 4% 14% 90 — 92 90 — 92 pes » " | 4 7 7 
200,000 Metropolitan Electric Supply, 1 to 100,006. , " 5 Jo 5 E 8 — 45 8— 34 " n x | — à 6 9 0 
76,121 Do. 1. % Cum, Pref. 171.106 . 4% | 4% 4t—- 4àxd 4 — 43 87 / i — „ 5 0 0 
235,000 Do. 41 4, Ist Mort. Deben. Stock ; 40%, | 44% | 102 105 xd 102 — 105 aid SOREN DES 465 9 
245,000 Do. 41 M Mort. Deben. Stock Redem. 31 | Bah BE e R5 xd 2 — 85 = a | T 4 91 

&6,000,000 Mexican Electric Light Co., 5%, Ist Mtg. Gold Bnds : % ae se ME xd ae 905 Rit R5 — A Hn 5 

13, 85,000 Do. Light and Power Co., Itd., Cominon 3 45 4 in — — x = ee 

$:540060, Do. j do. „Cum. Pref. Stk. 7% 75] 102 —104 101 zm 10) 1013 sd 6151 

12,000,(00 Do. do. 50; Ist Mty.Gold Bids. 5 % | 7 Uo 921— 331 93 SUM 9 + 2 5 6 5 

250,000 Midland Electric Corporation, 4 9, lst Mort. Deb. 44%, 49% | 95 — YT xd , 95 — 97 223 ‘a 412 9 
150,191  Newcastle-on-Tyne, I to 137,500 2% — 34— 14 1 ^m 3 | T 217 1 
187,500 Do. 5 * Pref., 1 to 157,500 ` : 5 | A 4d— 4 | | sa 5 27 

‘(North Metropolitan Elec tric Power Supply Co., 58 9 = we E 

150,000 | 2, Mortgages (Red.), Nos. 1 to 1 500 100 2s | 5 * 100 m | 100 | | 4 0 
10,855 Notting Hill Electrie Lighting 10 7 | us 12 — 5 xd: 19 — 13 ge 5 8 
20,000 Oxford, 1 to t6 and 407 to 20,310 - 5 7 on 7 » 64— 1 62— 7 T T 5 0 
119,694 River Plate Elety. Co. Ord. Nos. 1 to 120, 507 1 8% 9 5 2f — 10 am 258 | 44 i 43/ | 3 10 
100,000 Do. do. EN, Non Cuin. Pref. Nos. 1 to 100,000 1 ; 6 W j^ lys 21 103 9 A 5 t 
200,000 Do. do. „Deb. Stk. Red. 100 5 % 5 A 1001— 1024 xd 100% 11021 ae 5417 7 
40,000 St. James’ and Pi Mall Electric Light, Ord. 5 10 Ay LO € 8. — Ky 8 — 8x 87 515 11 
$0,000 Do. do. 7 , Pref. 20.081 to 40,080 5 1 T Uo 64— 74 64— 78 | 1 | 114 11 
150,0001 Do. do. 34°. Deb. Stock Red. 100 JUS, 3. 81 — RG xd; €4 — 86 - 4 1 5 
12.000 Smithficld Markets Elec eric Supply, Ord. 5 Nil 2 1ł}— 2 11 — 2 — Nil 
65,000 South London Electric Supply, 1 4 5 ˙5 5 19 3h 21— 3A | 6 9 0 
130,100 , Do. do. , Ist Mort. Deb. 100 5% 5 99 —102 xd | 99 —102 | | 418 0 
120,000 , South Met. Elec. Lt. & Power, ‘ora. T j 1 ' 25%, A i— d 1— i ' | 500 
142,968 | Do. do. 7% Pref. .. ] T T% X zl 95 EL = 6 9 5 
224,520 Do. do. 11 Ist Deb. Stk. 100 44%, | 4d MEZ s 
80.000 | Urban Electric Supply, Ord. 2 5 5 * ae i— 1 4-- 1 à À | 20 0 0 
50,000 Do do. 5's, Cum. Pref. 5 5 Rm 2 — 2 , ta AES NT [20 r0 
255,000 | Do. do. 44%, Ist Mort. Db. Stk. Red.. 100 i is . iX m — d 79 — El bus A E 2 | 5 11 1 
NN. 00 Victoria Falls Power Co., Pret. Nos. 1 to 808,000 .. ' 1 i 2 iZ 7 Mia. (oo, ait 5 14 8 
100,000 Westminster Electric Supply, Ord. .. 5 6 10 % 10 5 10 % a 8 Ba — 51 Shs IE $12 8 
51,279 Do. do. 44 % Cum. Pref. (Re 5 "TUS t% | 5— f 5— 5 z — 4 110 

| duced from 5% since 81st Dec., 1905 | 


* Unless otherwise stated, all shares are fully paid. 
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THE PRODUCTION OF GRAPHITE IN THE 
ELECTRIC.FURNACE AND ITS 
APPLICATIONS. 


By FRANCIS H. DAVIES, A. M. I. E. E. 


ENGINEERS have for long taken an interest in the possi- 
bilities of graphite as a lubricant, and more especially in the 
artificially produced and deflocculated variety of which 
Dr. E. G. Acheson, of carborundum fame, is the inventor. 


Fig, I. ELECTRIC FURNACE Room. 


Frequent mention of this has been made in the columns of 
the ELECTRICAL REVIEW. 
two and a half years ago was outlined, and the following 
extract will serve as the best introduction to the subject :— 
“ Indications are that the field of lubrication is about to be 
revolutionised by what is known as the ‘ Acheson Effect ' in 
the treatment of graphite. It has long been known that 
graphite is.a very good lubricating body, and many have 
endeavoured to suspend it in a liquid in order that it may 
more efficiently and thoroughly enter the field of lubrication. 
Up to this time all such efforts have failed, but Mr. E. G. 
Acheson, the discoverer of the process for making artificial 
or manufactured graphite, as well as carborundum, has 
invented a process whereby his unctuous graphite remains 
permanently and thoroughly suspended not only in oil, but 
also in water, in which form it may take the place of oil for 
many classes of lubrication." 

In view of the fact that this prediction is now being 
verified and that works will very shortly be in operation in 
Eugland, some particulars of the process of manufacture, as 
carried out at Niagara, will be of interest. 

The International Acheson Graphite Co. commenced 
operations at Niagara in 1898 on a small scale, taking a 
supply of electrical power to the extent of 500 H.P. from the 
Niagara Falls Power Co. This was soon considerably 
increased, and at the present time there are 12 furnaces 
installed, many of which consume 2,000 H. p. each, and others 
are being put down to meet the rapidly increasing demand. 
The extent to which the artificial graphite industry has erown 


is best portrayed by the official statistics, which show that in 


1908 the mined production of crystalline or natural graphite 
in the United States amounted to 3,433,033 lb. having a 
value of £31,200, while during the same period the graphite 
output of the electric furnaces at Niagara amounted to 
7,385,511 Ib., the value of which is stated to be £104,722. 

Fig. 1 shows one of the large furnaces of the resistance 
type in which Acheson graphite is produced. It is 22 ft. long 
by 8 ft. diameter, and is built of firebrick lined with a suit- 
able refractory material. At each end is fitted a terminal 
to which the cables are attached as shown, and these are 
connected inside the furnace by a carbon electrode of 44 sq. in. 
sectional area. | 


In Vol. 61, page 47, the position 


Anthracite coal, containing a fairly high percentage of ash, 
is the raw material from which Acheson graphite is made, 


‘and as it is in itself but a poor conductor the carbon elec- 


trode is necessary to convey the current. The temperature 
attained approximates to 7,000° F., at which all impurities 
are vaporised and pass outside the furnace walls, burning 
with a pale blue flame in the air. The walls are of loose 
brick construction, designed solely to retain the material in 
place during the process, and when this is completed and the 
furnace is cool, it is readily taken down and the graphite 
collected in lump form. 

This is a very carefully conducted operation, as it is essen- 

! tial that no foreign body or 
impurity of any kind should 
find its way into the product. 
Indeed, upon occasion it has 
been necessary .to suspend 
operations altogether owing to 
such causes as a plague of 
flies, which settling on the 
graphite and becoming mixed 
with it would have seriously 
affected the high degree of 
purity aimed at. l 

Collection from the furnace 
is carried out by four picked 
men who can be absolutely 
trusted. Before the furnace 
product is uncovered, several 
large and absolutely clean 
galvanised-iron cans fitted 
with tight lids are placed in 
readiness close to hand. The 
first man indicates how far the 
furnace is to be uncovered 
this being done in small por- 
tions at a time. Two others 
rapidly and carefully shovel 
the graphite into the cans according to the section .of the 
formation. The čans are numbered 1, 2 and 3, and into 
each respectively is placed a certain portion of the product, 
the same number always indicating to the chemist and 
superintendent the same particular section of the furnace. 
The fourth man does nothing but raise and lower the lid of 


the can being filled, between the shovel fulls, this precaution 


being taken in order that dust or other impurities floating 
in the air may have no opportunity of getting into the cans. 

The next process takes place in the grinding room where 
the lump graphite is disintergrated to a coarse powder. It 
is then passed through a concentrator to remove any hard 


FIG. 2. -STOREROOM, SHOWING FURNACE! ELECTRODES. 


graphite, aud after this, placed in 100-200-Ib. cans, 
samples being taken from each lot, and sent to the laboratory. 
Here, an ash determination is made by an assistant, and the 
resultant ash handed, to the chief chemist for his personal 
examination. For this purpos: he employs a powerful 
microscope to determine if any impurities are present. Should 
this be found to be the case, the lot from which the sample 
was taken is condemned, but if the ash content be less than 
] per cent., and provided no grit is in evidence, the lot is 
passed and allowed to proceed to the impact pulveriser, 
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where it is ground to an impalpable powder and placed in 
barrels. 

As the graphite leaves the mill it is very carefully sampled 
and sent again to the laboratory, each barrel being detained 
until the contents are approved and certified. In some grades, 
such as those used for lubricating, the purity attained is as 
high as 99°5 per cent., and it is obvious that only by the 
strictest care and examination can such a result he guaranteed. 

Tt is interesting to compare the position of natural 
graphite with that of the electrical product iu the matter of 
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99:5 per cent. purity is made up into a paste with oil, and in 
this form is supplied under the name of ** Oildag," the three 
last letters of which, be it mentioned, signify Deflocculated 
Acheson Graphite. It is put up in tins sufficient to charge 
a given quantity of oil with graphite to the extent of 
0°35 of 1 per cent. in weight, and the mixing is performed 
hy the user. In this form the graphite remains indefinitely 
in suspension even in bad oils containing acid (which latter 
feature constitutes the latest, improvement), and it is, there- 
fore, quite possible to feed the mixture through the ordinary 
lubricating system 
without the least 
danger of clogging. 
Economically, how- 
ever, matters have 
been carried even 
farther than this, 
and in many cases 
it is found not only 
possible, but advan- 
tageous, to employ 
the cheaper product 
“ Aquadag," which, 
as its name implies, 
is simply a paste of 
deflocculated graphite 
and water. It is 
mixed in certain 
proportions with 
ordinary clean water, 
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Fic. 3. CURVE OF COEFFICIENT OF FRICTION WITH MOTOR OIL AND GRAPHITE. 


purity. The former is found in small pockets, chiefly in 
metamorphic rocks, and is always mixed with impurities 
(sometimes to the extent of 50 per cent.) consisting of mica, 
clay, silica, &c. | 
À troublesome process of purification by acids and wash- 
ing is essential, and as many of the impurities have the same 
specific gravity as graphite, the result is apt to be very 
uncertain. | 
The electrical product, is very different in appearance and 
feel. Many natural graphite lubricants are tough, flaky 
and bright, and in 
entire contrast to the 
almost atomic fine- 
ness, softness and 075 
absence of lustre 
which characterise 
the artificial product. 
To turn, now, to 


the manifold uses of 2 
electrically - produced = 
graphite. The chief of |: 2. 


these is lubrication ; | 
and since the diffi- |; — AP — 
culty of permanent DT aci 
suspension in oll and. |: ^  — 

water has now been % / 
entirely overcome, o: f 
there would seem to ovas LN 
be hardly any limit Ma 


to its possibilities. | SNE a CARS, "1P R RE 


Numerous engineers, O 20 30 40 4o 60 10 20 30 4c 
the writer among 
them, have experi- 
mented with graphite 
for cylinder lubri- 
cation, and owing to the impossibility of obtaining sus— 
pension in oil, and also to the impurities present in natural 
eraphites, such attempts have turned out failures. It has 
always been recognised that economically the project is sound, 
and that great saving might be effected in oil costs. 

The difficulties above mentioned have, however, stood. in 
the way, and if they are now removed, as there is every 
reason to conclude, the new product will certainly be found a 
very valuable one. The method of its application in con- 


junction with oil is as follows :—Deflocculated graphite of 


bearings of many 
kinds, with, it is 
stated, great success. 
Contrary to natural 
expectation, it is found that the journals do not rust, but 
attain a very high polish, which materially reduces friction. 
The secret of the whole matter is, of course, that the oil 


or water, as the case may be, acts simply as a carrier for the 


graphite, which latter provides the Inbrication, and for this 
reason, it is not only possible, but actually desirable to 
employ a comparatively low-grade oil. Kerosene is found to 
he quite suitable in many cases to replace an oil at three 
times its price. 

The desirability of using a low-grade oil with a low 
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FIG. .- CURVE OF COEFFICIENT OF FRICTION AND TEMPERATURE WITH KEROSENE AND GRAPHITE. 
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viscosity is proved by the tests of which the results are 
Incorporated in figs. 3 and 4. Curve 2, fig. 3, shows that the 
coefficient of friction with a good motor oil and graphite is, 
at the lowest, a little over ‘015, while with kerosene and 
graphite it is well under 01. These curves will repay close 
study, as they bring out many of the salient points of the 
new lubricant and its behaviour with different oils. Fig. 3 
is particularly interesting, as it shows that when employing 
graphite with the oil, the coefticient of friction did not begin 
to rise rapidly until 1 hour and 20 minutes had elapsed from 
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the time the oil supply was cut off. This demonstrates the 
very important fact that the graphite in the bearing will 
maintain efficient lubrication long after the time when exces- 
sive heating will occur if oil only be employed. 

Where gas and oil engines are concerned, one or two 
particularly important advantages are claimed. In the first 
place, it appears to be proved that the consumption of lubri- 
cating oil is cnt down at least 50 per cent., and smoke from. 
the exhaust entirely obviated. Also, owing to the fact that 
the graphite spreads itself over the cylinder, piston and valve 
surfaces in such a manner as to produce a perfect fit and to 
fill up all minute irregularities, compression is materially 
increased, and with it the power of the engine, without 
additional gas or oil consumption. | 

These statements are not based only upon the experience 
of users, but are substantiated by Prof. C. F. Mabery, of the 
Case School of Applied Science, aud by the Automobile Club 
of America. In each case a very exacting series of tests was 
carried out, and the results leave no room for doubt that 
electrically produced graphite possesses many remarkable 
features which will certainly open up a wide field for it in 
lubrication. An important section lies in the cylinder 
lubrication of engines using highly superheated steam, and 
its purity and the fact that it is entirely unaffected by heat 
also render it particularly suitable for gun and rifle lubri- 
cation. In the lower and less pure grades graphite of this 
class is extensively employed as a dry battery filler, and is 
also made up into carbon electrodes, brushes, &c., with a 
purity of not less than 93 per cent. After lubrication the 
most important field lies in paint pigments. 

Most engineers are aware that a good graphite paint 
properly applied is the best preservative possible for iron- 
work. Its life is exceptionally long, and given purity of all 
the materials employed and correct application, there is no 
tendency to flake off or blister. Electrically-produced 
graphite has established a very strong foothold in the paint 
industry, owing to its purity and extreme fineness, and a 
very large proportion of the Niagara Works output is 
ultimately converted into paint. 

In conclusion, the writer begs to express his acknowledg- 
ment to the International Graphite Co., Mr. F. H. Banbury, 
their engineer, who is erecting the works in England, and 
Messrs. Crosier, Stephens & Co., of Newcastle and Mansion 
House Chambers, E.C., the sole British agents, for the infor- 
mation they have kindly placed at his disposal. 


PRACTICAL NOTES ON ILLUMINATION BY 
COOPER-HEWITT MERCURY LAMPS. 


By L. CROUCH. 


THE advent of the Heraeus quartz mercury vapour lamp is 
of the utmost importance, as largely removing two of the 
chief defects of the original Cooper-Hewitt lamp, viz., 
(1) the almost monochromatic nature of the green light 
emitted, and (2) the somewhat unwieldy size of the lamp 
when required for use in certain positions, There still 
remains, however, a very large sphere of utility for the older 
lamp, this sphere containing those applications in which the 
colour of the light is not a crucial matter, and in which the 
low luminous intensity of the source is a decided advantage. 
The main improvement effected by the Heraeus lamp is 
that of enabling a much higher vapour temperature to be 
maintained within the lamp, and hence the addition, by 
mere incandescence, of a fairly strong and continuous 
spectrum to the monochromatic green band due to the 
mercury arc, which in the Cooper-Hewitt lamp is alone 
obtained. The luminous intensity of the source is simul- 
taneously augmented, and the diffusion of the lighting 
effected is correspondingly decreased. 

In many situations, notably in engineering factories, or in 
any factory where colour distinction does not form part of 
the manufacturing processes, and in drawing offices, galleries 
and corridors, &c., the very suffused nature of the illumina- 
tion derived from the original mercury lamp is of the 
greatest value. Colour distinction is quite impossible by 


this light (as is shown by Table I); but, apart from this, 
the latter has no disadvantages. Its colour is very restful to 


the eyes. 
TABLE I. 
The following colours Appear, in the light of the 
(by daylight) :— mercury arc, to be :— + 

Red ... s — Black 
Reddish brown Sienna brown to yellow 
Orange - ske .. Whitish green 
Yellow Siete 888 Light green to white 
Green iss ses Green 
Blue ... ! aas .. Bluey green 
Indigo eae re .. Muddy purple 
Violet " Blue to black 
White eve oe Green 
Black ... ER v Black 


Before leaving the question of the colour of the mercury 
arc, it may be pointed out (not for the first, nor perhaps for 
the tenth time, yet illusions still exist) that no reflector, 
whatever its colour, can add red rays to the green light from 
the lamp. A red reflector will impart a red hue to light 
reflected from it only by absorbing rays of all other colours. 
There being no red rays in the light from the mercury arc, 
it follows that the red reflector is of precisely as much utility 
as such, as would be a ** reflector " lined with black velvet. 
Phosphorescent and similar reflectors fail for two reasons : 


TABLE II.--LuMINOUS INTENSITIES AND EFFICIENCIES. 


| Efficiencies. ` | Intensities. 
Source. : 5 
Wette (er enn, d ine | eae utn. i un 
— | 
Heraeus 25— 30 | 32—26} |960-—2,060 |l'49—3201:63— 3750 
Cooper-Hewitt 'à—6 16—33} 2˙58—3˙88 004 — 7006004 — 007 
Carbon filament 3--4 2:7—2'0 | 290—575 | d5-—89 /493— 97 
Osmium do 1˙6—177 5-44 718 1˙11 | 1°22 
Tantalum do.... l6—17 5 — 441 890 1°38 1˙51 
Tungsten do.... 1 0—1˙25 8—6} 1.410 2°18 | 2:39 
Nernst do.. | l'ó— 1075 543—4'6 |1,4$10—3,0502:18—4'73:2239—65'19 
Arc (mean : re- 
ferred «| 03—l5 | 40—53 3330—6400. 5—10 | 55-110 
. crater area) 


] hefner/mm?*. = 590 C. p. 0O”. 
1c. ./ O” = 001695 hefner mms. 
1 c.P./mm? = 1:093 hefner mm. 


1c. . O” = 000155 C. P. mms. 
l hefner/mm? = 0'915 c. P. mm. 
1 c. . mm = 615 C. ./ 0O”. 


(«) Their phosphorescent or fluorescent power is too short- 
lived to be of practical value; (6) its intensity is so low as 
to have little net effect on the quality of the whole light 
emitted by the combination. 

Low luminous intensity of the source is a recognised 
desirability in illuminating engineering. How the Cooper- 
Hewitt and the Heraens mercury lamps compare with other 
types of lamps is best shown by Table II. In the Heraeus 
lamp the luminous intensity is raised so high as to exceed 
that of the ordinary carbon-filament lamp, and to approach 
that of many metallic-filament lamps. This must be 
regarded as a retrograde step. The Cooper-Hewitt lamp 
attains the remarkably low intrinsic. brilliancy of 24-4 c.r. 
per sq. in. of source surface, a lower figure than which is at 
present obtained in no commercial light source excepting the 
Moore vapour lamp. | 

The author proposes to confine his subsequent. remarks to 
the Cooper-Hewitt type of mercury lamp. The respects in 
which this is inferior and superior to the later Heraeus lamp 
have been already indicated. 

The length of the tubular portions of mercury lamps 
(Hewitt type) is about 63 in. per 100 C.P., an allowance 
which is fairly uniform over a range of lamps suitable for 
from 100 to 250 volts, assuming a tube diameter of about 
lin. The supply voltage on which such a lamp shonld be 
run for maximum economy is such as allows about 2 volts 
per 1 in. length of tube. The lamp being a true mercury 
arc, and having the ordinary drooping  voltage-current 
characteristic, at any rate over the working range of the 
lamp, a series ballast, resistance is necessary, as with carbon- 
arc lamps. This necessity naturally involves a certain loss 
of efficiency. 

The two standard sizes of Cooper-Hewitt lamps which 
will be found most convenient for normal lighting schemes 
are 22 in. and 45 in. long respectively, and of nominal 350 
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and 700 C. p., which should, for estimating purposes, be 
assumed as 300 C. P. and 600 C. P. respectively (since a slight 
decadence of c. P. with age is noticeable, owing to a greyish 
deposit, presumably of a mercury oxide, on the inner surface 
of the lamp tube). 

Properly protected from mechanical damage and cold 
draughts and, if for outside use, against wind and rain, a 
Cooper-Hewitt lamp will retain its vacuum, and therefore 
"live" for from 1,500 to 7,000 hours, according to 
circumstances and chance. In outdoor situations a con- 
siderably heavier current will be passed by a given lamp for 
a given terminal voltage than would flow were the lamp 
installed indoors. This is due to the more effective cooling 
in the former case. 

Cost of Installing and Operating Mercury Lamp Equip- 
ments.—The Cooper-Hewitt lamp is, unfortunately, somewhat 
costly to install though this is largely a question of bulk 
manufacture, and with the increasing demand for these 
lamps, the price has continually fallen. 

Neverthelesss, a complete hand-started mercury lamp of 
350 C. p. costs £5, and of 700 C. p. costs about £7, while if 
automatic starting be desired, these costs rise to £6 and £9 
respectively. Spare lamp tubes cost from £2 to £2 10s. 
(359 c.P. and 700 c.P. respectively). The above prices 
include the complete fitting as required for indoor work. 
For outdoor use a lantern must be provided, at a further 
cost of £2 to £3 in most cases. How these installation 
costs compare with those for metallic-filament lamp clusters 
and small are lamps is shown in Table IIT. With regard 


TABLE III.—CosTs or INSTALLATION. 


css —— — . — — — — —— — re ee 


850 c.r. 700 c.P. 


Indoors. Outdoors. Indoors. | Outdoors. 


Cooper-Hewitt lamp* ae £5 £8 £7 212 

Metallic- n T a £l | " " 
filament Holders, £3| 2% 43 og pr £4 £1 
clusters reflectors, &c. } £2 £2 2 £2 

Arc lamps (including ballast 


R. but no suspension) f £0 £6 108. £7 10s. eu 


— ——— e n ——MÀ— — — ——————— . 
——ä—— MÀ M € —À HÀ é— MÀ 


to upkeep costs, the mercury lamp requires no more attention 
than filament lamps, while, in. general, the life of the tubes 


„is greater than that of the lamp bulbs. The trimming and 


carbon costs of the ordinary arc lamp are quite avoided, and 
the luminous efficiency of the mercury lamp is superior to 
that of small carbon arc lamps. 

Table IV gives instructive information regarding the 
saving effected by mercury lamps in place of D.c. arcs for 
candle-powers of less than 1,000 C. P.: this saving is 
compared below with that obtainable by the use of metallic- 
filament clusters (under the conditions stated in Table IV). 


350 C. P. — 700 C. P. 


——— ——— 


Indoors. | Outdoors. | Indoors. | Outdoors. 


d. : Annual saving of d. d. 
+ 1.572 + 1,619 mercury against | + 432) + 896 
612 659 carbon arcs (see 768; - 304 
7 also Table IV). | | 
370 489 Saving by metal fils. | 2.346 762 


: arc instead of M.F. 


12.3 
1.202 | 120 Saving by use of Hy } +27 
+ 170 | +15 


The mercury lamp, though as costly as, or even more 
costly than, ordinary arc installations, and two or three 
times as costly as metallic-filament lamp clusters, in prime 
cost, has considerable advantage over the latter in energy 
costs. It is even more superior to the small enclosed arc, 
which is, however, now almost invariably replaced by metal- 
filament lamps, as regards energy consumption. "The 700- 
1,000-c.r. direct-current open arc has an efficiency practically 
equal to that of the mercury lamp, but the former suffers 
from the disadvantage of requiring daily trimming, whereas 
the attendance charges for the latter are negligible. 

Such a set of data as that of Table IV is only applicable to 
the exact conditions on the assumption of which it is based, 
but the figures serve to illustrate the economical possibilities 


and limitations of the mercury lamp, and are readily adapted 
to other fundamental conditions. No account is taken by 
this means of the general suitability of the various lamps as 
regards colour, shape, fire risk, &c. As shown by the 
luminous efficiencies in Table If, the heat dissipation per 
candle-power is less in Hewitt lamps than in incandescent 
filament types. In the Heraeus type, where recourse is had 
to extreme incandescence of the vapour column, the lamp 
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temperature and fire risk are augmented, but the risk of 
tube breakage by cracking, &c., is a minimum, quartz being 
used instead of glass. It is only this substitution which 
makes the Heraeus lamp practicable. 

Thus the Cooper-Hewitt lamp can compete successfully 
with carbon-filament lamps under all conditions in which 
200 c. p. or more is required, with metallic-filament lamps if 
more than 200 to 300 C. P. is required, with small arc lamps 
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under all conditions, and with ordinary arc lamps under 
practically all circumstances, with the possible exception of 
eases in which units of 1,200 c.P. or over are required. 
The mercury lamp can never compete with flame arcs within 
the true range of utility of the latter (i. /., for C. P.'s of 
1.000-1,500 C. r. and upwards). 
throughout that the colour of the mercury light is not a 
vital disability : unfortunately, in domestic and shop lighting, 
this presumptien is usually unjustified. 


(To be concluded.) 


BRUSSELS EXHIBITION. 


(Continued ‘rom page 76.) 


Messrs. C. A. Parsons & Co., of Newcastle-on-Tyne, whose stand 
was not completed at the time of our visit, were going to exhibit 
the principal portions of a continuous-current dynamo suitable for 
driving by a steam turbine. The normal output of this is 1,000 Kw. 


at 550 volts, and it is designed to run at a speed of 1.800 R.P.M. In 
order that the construction of the armature may be better examined. 
it is shown outside the machine, and the winding is especially 
worthy of notice. This method of winding has been patented by 


Fid. 6.— PARSONS PATENT TURBO-ARMATURE. 


Messrs. C. A. Parsons & Co., and consists of solid conductors firmly 
focked into dovetailed slots in the core, a portion of the conductor 
being external to the core, and a portion embedded in the core, as 
shown in the accompanying illustration. As a result. particularly 
satisfactory cooling of the windings and commutation is obtained. 
A part of the magnet system is also shown, including Messrs. 
Parsons’s patented compensating winding: as a result of these 
improvements, satisfactory commutation is obtained with carbon 
brushes at all voltages between 440 and 600 volts, without any 
‘adjustments. An overload of 50 per cent. can be carried for short 
periods, and 25 per cent. for one hour. The machine is self- 
exciting. The brush gear of the machine is also shown. Another 
éxhibit is a working model illustrating the alternator-compounding 
&ystem patented by Messrs. Parsons and fitted to their turbo- 
"&lternators for the purpose of keeping the voltage steady even when 
the load is subject to great fluctuations. The action of this com- 
pounding is extremely rapid, and the machines can be compounded 
for constant voltage with any desired power factor, or can even be 


Fic. 7.—HANS RENOLD SILENT CHAIN WITH SPRING WHEEL 


arranged so that the voltage rises when the load comes on. We 
understand that the parallel operation of alternators compounded 
in this manner is entirely satisfactory. 

Messrs. HANS RENOLD, LTD., of Manchester, are showing many 
examples of their well-known driving chains, including three com- 
plete drives—their patent bearing silent chain, bush roller, and a 
block chain drive. We give an illustration of the silent chain drive, 
which can be run up to a speed of 1,250 ft. per minute, or even 
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faster with special lubrication. Similar chains can transmit up to 
500 H.P. The drive exhibited is provided with spring wheels for 
absorbing shock, for use in cases where the driving power is jerky 
or the load liable to sudden fluctuations, and the cover-plate has 
been removed to show this feature. A bush roller chain drive is 
shown, suitable for transmitting 20 H.P. at 450 ft. per minute, and 
a block chain drive, in which the chain, 1 in. wide, has an ultimate 
strength of 8,300 Ib.; the latter is readily adaptable in the larger 
sizes to conveyor and elevator work. as the links and. blocks lend 
themselves to the attachment of buckets, fingers, dc. A variety of 
chains for special purposes is also shown, including a coal-cutter 
chain and a mortising chain outfit. We are pleased to note that 
Messrs. Hans Renold are issuing descriptive pamphlets in French 
and German, as well as in English, at the Exhibition. 

Messrs. REAVELL X Co., Lrp., of Ipswich, are showing a 
representative collection of their manufactures. Fig. 8 shows one 


of their high-speed air compressors, coupled. directly to a, motor by 


Fic. 8.-—REAVELL AIR COMPRESSOR. 


the Lancashire Dynamo and Motor Co., which supplies air for 
pneumatic tools and other exhibits on the stand; it has a duty of 
45 cb. ft. per minute. In design it follows Messrs. Reavell's well- 
known lines, having four cylinders arranged radially in an annular 
casing round a common crank-pin, upon which the four connecting 
rods work. The casing forms a water jacket through which the 
cylinders pass, thus cooling them efficiently. Suction valves are 
dispensed with, their function being performed by a patented 
arrangement of ports in the gudyeon and piston, which are opened 
and closed as the gudgeon rocks upon its axis; by this means the 
volumetric efficiency is improved by at least 5 per cent. Allthe 
pistons, connecting rods, &c., can be withdrawn in à few minutes. 
These compressors have been much used for operating pneumatic 
tools in mines, the compressor being situated close to the working 
face and driven by electricity. 


Fic. 9. Massey PNEUMATIC POWER HAMMER. 


A neat little portable compressor is shown, combined with, rather 
than coupled to, an electric motor, for cleaning dynamos. switch- 
year, kc. This was illustrated in our issue of January 1Uth, 1908, 
and has been widely used in sub-stations, kc. A Reavell high- 
speed engine coupled to a 10-KW. Mawdsley dynamo for ship- 
lighting and similar purposes is also shown. 

We may appropriately follow this exhibit with a reference to 
that of Messrs, B. and S. Massey, of Openshaw, who have a very 
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interesting stand equipped with hammers operated by steam and 
compressed air; those of the latter type are frequently driven by 
electric motors, affording a perfect substitute’ for the steam 
hammer, and fhus enabling electricity completely to supplant steam 
in many workshops. We illustrate in fig. 9 a Massey 5-cwt. 
pneumatic power hammer, in which the whole of the mechanism is 
combined in one, and is driven by an electric motor ; the control, 
as demonstrated to us at the stand, is practically perfect, the force 


Fig. 10.— MASSEY FRICTION STAMP 


of the blow being regulated to a nicety either by hand or with the 
foot at will. In these hammers an ingenious valve is employed, 
which performs the whole of the regulation. When the controlling 
lever is put in its highest position, the tup is raised and held up; 
in the next position it is lowered, and in passing from this to the 
third position blows are struck ranging from a gentle tap to 
the maximum impact. In the fourth position the tup is forcibly 
held down. It is important to notice that both the 
hammer and the air-compressing cylinders are double-acting ; 
the tup is lifted by pressure, as well as depressed. In some 
types of pneumatic hammer the tup is lifted by "suction," 
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Fic. 11. RvUsTON SuctioN-Gas PLANT, 75 B. H. P. 


ie.. by atmospheric pressure, and thrown down only by pressure, 
and Messrs. Massey point out that the presence of the large volume 
of air between the pistons necessary for the pressure stroke restricts 
the range of suction " pressure to a few pounds, There is also a 
greater displacement in phase between the motions of the two 
pistons, reducing the period during which the full pressure acts 
upon the hammer piston on the down stroke. 

Pneumatic hammers, as indicated above, were introduced for use 
where steam was not available. but Messrs. Massey have found 
them so effective and convenient, that they are often installed. even 
where steam is obtainable; they are especially handy when direct 
driven by an electric motor. as they can be placed anywhere, used 
at any time, and are extremely economical. 

Besides other hammers of this type and steam hammers, a 
hammer for operation with compressed air is shown, and a patent 
friction drop stamp, which we illustrate in fip. 10. This is the 
3-cwt. size, and consists of a heavy block suspended from a leather 
strap, which is raised by friction and allowed to full upon the 


work. This stamp is driven by an electric motor, and is provided 
with a remarkably sensitive controlling device. 

Messrs. Ruston, Proctor & Co., LTD., of Lincoln, are showing 
a tandem compound drop-valve steam engine of 470 I.H.P. when 
running at 125 R.P.M. condensing, the condenser being situated 
beneath the floor, and the air-pumps being driven from the tail-rod. 
The valves are four-seated drop-valves, actuated by camshafts, and 
the high-pressure valves are controlled by a shaft governor. A 


Fig. 12.--RUstoN SEMI-PORTABLE 100-H.P. ENGINE 


semi-portable tandem compound engine and boiler, with a removable 
firebox and tube system, forms an interesting exhibit; it is provided 
with a superheater in the smoke-box. with external connections, 
which can easily be withdrawn or cleaned in position. The cylinders, 
which are bolted close together with a patent metallic stuffing-box 
between them, are bolted on top of the cylindrical boiler ; the steam is 
distributed by piston valves, controlled by a shaft-governor. 
Automatic lubrication is provided throughout, and the feed-water 
is heated by the exhaust steam in a tubular heater, while a jet con- 
denser and an air pump also form part of the combination. The 
engine develops 100 B.H.P. at normal load, and can work up to 
150 H.P., the maximum continuous output 
being 130 H.P. at 180 R.P.M. According 
to tests carried out by Prof. Hopkinson, 
an engine of this type developing 69 
B.H.P. consumed only 1°24 Ib. coal and 
11°34 lb. steam per H.P.-hour. 2 

Another noteworthy exhibit is a suction 
gas plant and 75-B.H.P. engine, which we 
illustrate herewith. The generator is 
made with a new type of ash-box, with a 
water-sealed bottom, which enables ashes 
to be removed while the engine is working : 
the figure shows it together with the 
scrubber and expansion chamber. The 
engine is governed by regulating the 
quantity of the charge, and duplicate 
ignition is provided on the low-pressure 
system, the magnetos being enclosed to 
render them damp and dust-proof. Auto- 
matic lubrication is fitted throughout. 
Other exhibits at Messrs. Ruston, Proc- 
tor's stand include portable steam engines, 
a crude-oil engine of 40 B.H.P., of a new type 
designed for long runs on variable loads 
without adjustment, a road roller, steam navvy and agricultural 
machinery, the whole forming one of the largest of the British 
exhibits. 

( To be continued.) 


By Motor-Bus to Birmingham.—In connection with 
the joint summer mecting of the American and British Institutions 
of Mechanical Engineers at Birmingham., the National Steam Car 
Co. Ltd. (Mr. Thomas Clarkson, Moulsham Works, Chelmsford, 
engineer and general manager), is arranging for members and 
friends to travel by motor omnibuses, which will leave London on 
Monday morning, July 25th, arriving at Birmingham the same 
evening. The party is limited to 200, and the fare is 6s. After the 
visit to Stratford-on-Avon and Kenilworth on July 28th, the cars 
will return immediately to London, the fare being 5s. 
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PROCEEDINGS OF INSTITUTIONS. 


The Faraday Society. 


AT the May meeting of the Society. a paper was read by 
Mr. J. W. Hinchley describing some of his practical experiences 
of the "Sherardising " process. The process itself is too well 
known to call for a lengthy description. It is an ingenious 
method of dry galvanising, by which a very smooth, even and 
clean coating of zinc is produced on articles of iron and steel 
by heating them in a closed drum of zinc dust, containing 
some 18 per cent. of metallic zinc. The temperature of the 
operation is quite low, rarely exceeding 250 C. The deposit, which 
appears to consist of a mixture of iron and zinc —or, rather, a 
solidiform in zinoc—-resists corrosive action much better than pure 
zinc on account of the potential difference between it and the 
metallic iron being less than that between zinc and iron. and hence 
the remarkable protective action of the Sherardised covering. 
After the slight yellowish powder which is first formed has been 
washed off by the rain, the surface gradually blackens and becomes 
almost permanent. Sherardised chain blocks treated seven years 
ago, and used daily in the open air, are now as free from rust as 
when new. A remarkable feature of the process is the powerful 
adherence of the deposited coating. Thus, Sherardised wire can be 
drawn, and sheet can be rolled, and although all strength in the 
articles treated due to mechanical working, such as drawing or 
rolling, is removed by the treatment, in cases where there are 
irregular stresses the strength is increased and the process will 
detect the presence of flaws ; springs containing flaws have some- 
times fallen to pieces after treatment, 

The process does not at present seem to be applicable, at least in 
practice, to metals other than iron and steel. Could good coatings 
be obtained on aluminium, the problem of electro-plating that 
metal would be incidentally solved. 

The discussion on the paper mainly centred round the theory of 
the process which is somewhat obscure. On the one hand the 
inventor, Mr. Sherard Cowper-Coles, regards the process as a 

„vapour one, the vapour teffsion of zinc —amall as it probably is — 
being supposed to be sufficient to coat articles by diffusion, at least 
at small distances. Mr. Hinchley,, on the other hand, is convinced 


that the process is a contact one, and the weight of evidence. 


appears to favour that view. In the first place Sherardising only 
begins at a temperature just above that required to produce a film 
of magnetic oxide of iron on the article, and as in all cases the 
deposit contains iron, the conclusion is drawn that the interaction 
of the film of iron oxide and the zinc dust determines the 
deposition of the coating. Secondly, deposits cannot be obtained 
from the vapour of zinc below the melting point of the metal 
(i. e., of course, at a distance) and at temperatures higher than 
this the coating assumes an entirely different character from that of 
a Sherardised coating and is useless for practical purposes. At the 
same time. a theory which supposes zinc to reduce iron oxide ata 
temperature of 250° C. cannot be considered entirely satisfactory, 
and itis probable that a closer application will have to be made of 
the modern theory of solid solutions before a really complete 
and satisfactory theory will be forthcoming. In the meantime, 
practice does not wait for theory, and the process is being used 
on a really large scale in the United States, where, it is unpleasant 
to add, the daily output is greater than is the quarterly output in 
England. 
The other papers down for reading were on Thermic Reactions 
in Vacuo," by Messrs. F. E. Weston and H. R. Ellis, " Relations 
between Critical Temperature, Boiling Point and Thermal Expan- 
sion of Phosphorus Pentachloride," by Mr. E. B. R. Prideaux, and a 
Note on the Composition of Eutectic Mixtures.” by Dr. C. H. 
Desch, which discusses the possibility of predicting the composition 
of eutectic mixtures from a knowledge of the freezing points and 
molecular weights of their components. 

Very neat pieces of apparatus, devised by Mr. C. V. Biggs and Mr. 
W. Pollard Digby for the rapid determination of the resistance of 
liquids, and for the determination of the specific resistance of oil 
were exhibited and explained by Mr. F. E. Pollard. 

The former consists of a megger furnished with a scale reading 
reciprocal megohms, used in conjunction with a glass U-tube to 

contain the liquid under examination. Polarisation is minimised 
by the use of annular platinum electrodes and by having the tube 
very long compared with its sectional area, the voltage employed 
being about 250. A reading is obtained in a few seconds. The 
apparatus is particularly suitable for checking the purity of the 
water supply for boilers, for controlling the softening of hard water, 
nd for similar engineering purposes, as well as for scientific 

anvestigations. 
i The apparatus for measuring the resistance of oil consists of two 
parallel metal disks of 100 sq. cm. area, insulated from one another. 
These are separated by a micrometer head to a distance of about 
100 mils, immersed in the oil, and then connected to a merger and a 
reading taken. The mean specific resistance is calculated as the 
mean of a series of readings. 


The Society held the last meeting of the session on June 21st, 
when two papers, both of metallurgical interest, were down 
for reading: “Studies in the Electrometallurgy of Ferro-Alloys 
and Steel" by M. Paul Girod, and " The Failure of the Light 
Engineering Alloys, particularly the Aluminium Alloys" by 
Mr. Ernest F. Law. 

M. Girod was, unfortunately. prevented at the last moment from 
being p-esent, and his paper was read by Mr. F. W. Harbord. The 


paper dealt with a different aspect of the subject to that treated in 
Prof. W. Borchers's recent Iron and Steel Institute paper, which was 
reprinted in these columns. The latter contained a description of 
the latest form of Girod furnace, and of the new Ugine works 
where 20,000 H.P. are employed in the manufacture of ferro-alloys 
and steel. The present paper deals, in the first instance, with the 
ferro-alloys which.are now made by the Girod process, numbering 
some 30 in all. A brief description of them is here appended. 

Ferro-Vanadium.-—This is now employed almost entirely in the 
manufacture of rapid tool steels with great cutting powers. Two 
varieties are made, one containing 45 to 55 per cent. vanadium and 
3 to 3°5 per cent. carbon, with small quantities of silicon, aluminium 
and manganese, and the other 30 to 40 per cent. vanadium with 0'5 
to 1˙5 per cent. carbon. All the ferro-alloys made contain but a 
trace of sulphur and phosphorus. 

Ferro-Tungaten.—This is one of the most important products of 
the Ugine works. It is employed in the manufacture of tool steels 
or steels which are to be tempered in air, for the 2 to 4 per cent. 
tungsten steels used in the manufacture of lathe and milling tools. 
Three varieties are made containing respectively 83, 78'5 and 73 per 
cent. tungsten, and 0*6, 1°7 and 35 per cent. carbon. 

Ferrao- Mulybdenum. — This alloy is principally used in rapid tool 
steels, which often also contain vanadium. The alloy made carries 
75 to 80 per cent. molybdenum, and 3 to 4 per cent. carbon, the 
high-carbon content facilitating the fusion and mixture of the 
alloy with the steel and with other alloys, such as ferro-vanadium. 
Molybdenum ores are highly sulphurons, and the production of the 
nearly pure metal in one operation is a tribute ‘o the remarkable 
sulphur-removing powers of the electric furnace. 

Ferro-Chromium.—Alloys are made containing all proportions of 
chromium (but principally about 64 per cent.), and carbon varying 
from 1 to 9 per cent. 

Ferro-Silicon.-—This is the alloy mot easily made in large 
quantities, and is the most largely used. The varieties made 
contain 25-30, 40-75, 75-80 and 90-95 per cent. silicon. The first of 
these is, on account of its relatively high specific gravity, used in 
converters, and for the production of silicon-steels. The richer 
alloys are generally used for the removal of oxygen, and in the 
formation if silicon-steel to be converted into transformer iron. 

Besides these linary alloys, several ternary alloys have been 
studied by M. Girod, and some of these are now being manufactured, 
the most important being silicon-manganese-aluminium, and a 
silicon-calcium-aluminium alloy. These are likewise principally 
used for de oxidation ; especially in the manufacture of superfine 
steels in open-hearth, electric or crucible furnaces. 

For a full description of the Girod steel furnace with con- 
ducting hearth, now coming into considerable use for the conversion 
of scrap iron into high-grade steel, we must refer to the paper by 
Prof. Borchers, mentioned above. The discussion on M. Girod's 
paper chiefly centered round the use of electrical refining furnaces, in 
England for the manufacture of tool steels, and the prevailing note 
was one of pessimism ; not only had England not taken the lead in 
this matter, but she was not even following quickly enough., It is 
established now beyond all question that the electric furnace is a 
better refining agent than the crucible furnace, and the question of 
cost of power to which undue importance had been attached in 
certain quarters, was not even a consideration of first importance 
where high-priced special steels were concerned. 

MR. EnNEsT Law's paper on the comparative failure of the 
aluminium alloys was one of extreme interest and suggestiveness. 
Recent developments in aviation and other branches of engineering 

ave created a great demand for strong light alloys ‘which the 
luminium alloys, in spite of the hopes once entertained concernin;* 
them, have by no means succeeded in filling, and this, quite apart 
from the question of corrosion, which is another hindrance to the 
extended use of these alloys. 

Practically speaking aluminium forms useful alloys with only 
fine metals -zinc. copper, nickel, and magnesium. Unfortunately. 
however, instead of forming solid solutions with the metals it 
unites with - the necessary condition for homogeneous and malleable 
alloys -aluminium forms compounds which are practically in- 
soluble in an excess of the aluminium, and this fact at once 
demolishes any prospects of obtaining ductile alloys containiny 
more than very small quantities of other metals. Many of the 
aluminium alloys spontaneously disintegrate and fall to powder a 
fact noticed many years ago by Roberts-Austen in the case of the 
aluminium-iron alloys. and since shown to occur with most of the 
aluminium alloys. This disintegration is accompanied. and perhaps 
preceded, by a marked expansion of the metal. so powerful as some- 
times actually to shatter the crucible in which the alloys are allowed 
to cool before these fall to powder. This may happen several months 
after the formation of the alloy. These remarkable phenomena are 
doubtless due to the formation of an allotropic form of aluminium. 
which is in all probability accelerated by the presence of 
impurities. The curious pasty condition into which aluminium 
goes a little below melting point is a well-known fact, which 
tells in favour of the allotropic theory, and it is found that the 
temperature record of a mass of aluminium cooling from the molten 
condition is not that of a normal pure metal, as the ten: perature 
falls slowly during solidification instead of remaining constant. 
and one does not have the sharp bend in the curve characteristic of 
the pure metal. In many cases there is an actual evolution of 
heat towards the end of the solidification : although this is due to 
impurities in the metal, the author shows that it is not due directly 
to the impurities, but to their influence on the aluminium, as the 
magnitude of the effect is out of all proportion to the impurities 
present, and the same sample of metal will sometimes give the 
deflection, and at other times fail to give it. 

If it is true that aluminium exists in two allotropic forma, and 
that the change from one to the other becomes apparent when the 
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aluminium is alloyed with another metal, the results may be far- 
reaching, as they are in the case bf iron, and a complete study of the 
molecular changes which take place may eventually help us to un- 
ravel the mysteries at present surrounding the behaviour of 
aluminium, and enable us to overcome the drawbacks from which 
the MIS of thet metal at present suffer. 


Physical Society of London. 


re the meeting held on May 27th, 1910, a paper "On an 
Oscillation Detector Actuated Solely by Resistance - Tempera- 
ture Variations was. read by Dr. W. H. EccLES. The 
author suggests that in detectors constituted of a loose contact, 
the energy of the oscillatory current through the contact is trans- 
formed into heat at the contact and warms the matter there 
sufficiently to change its electrical resistance, and, consequently, 
the steady current through the indicating instrument. The 
principal deductions from this hypothesis were worked out and were 
illustrated by experimenta on iron-oxide coherers in a paper read 
before the Physical Society on March IIth last. The present 
experiments are on a detector of the so-called “crystal rectifier " 
type, from which, however, the possibility of thermoelectric effects 
liave been eliminated. This detector consists merely of a loose 
contact between two pieces of galena—a substance which, according 
to the author's theory ought, by virtue of its large negative 
coefficient of change of resistance with temperature, to be a very 
efficient detector of electrical vibrations. The properties of this 
“crystal rectifier " are just such as are logically deducible from the 
fundamental fact that the contact possesses a negative resistance- 
temperature coefficient. 

MR. A. EAGLE exhibited a “Resonance Transformer." The 
capacity shunted across the secondary is so chosen that resonance is 
obtained with the alternating current supplied to the primary. 
In this way large condensers may be charged to a high potential 
very economically. Such a transformer forms a non-inductive load. 
110 watts have sufficed to run a spark with a condenser 13 m.f.d. 
capacity at a potential of 8,500 volts. The chief advantage of the 
resonance transformer lies in the character of the sparks. A suc- 
cession of clear and distinct discharges is obtained instead of an 
undifferentiated stream of sparks with more or less of an arc- 
discharge superposed on them. 

'A paper entitled " The Limitations of the Weston Cell asa 
Standard of Electromotive Force" was read by Mr. S. W. J. Smith. 
In this paper the recent experiments of Mr. F. E. Smith on cadmium 
amalgams are discussed from the point of view of the modern theory 
of alloys. 

At the meeting held on June 10th, 1910, a paper on A Galvano- 
meter for Alternate-Cutrent Circuits, " by Dr. W. E. Sumpner and 
Mr. W. C. S. Phillips, was read by DR. SUMPNER. The galvanometer 
here described is the result of an attempt to construct a measuring 
instrument .by means of which inductances and capacities. can be 
compared by bridge methods as accurately as it is possible to 
compare resistances. The instrument is like a moving-coil galvano- 
meter in almost every respect, except that its field is due toa 
‘specially constructed electromagnet excited by an alternating 
voltage. This voltage v is applied to a winding of m turns of the 


electromagnet, and the core flux N is buch that v 2 rA + m N, where 
r is the resistance of the winding and A the current traversing it. 
"The coil and electromagnet are so designed that for currents of the 
frequencies used the value of rA is negligible in comparison with v. 
The rate of change of N will therefore be at each instant a measur? 
-of v, whatever the permeability or hysteresis of the core. The 
instrument has a laminated. electromagnet formed of stampings of 
two kinds—a rectangular portion with two straight limbs forming 
the core of the electromagnet, and a specially shaped stamping 
between the poles. The moving coil of 50 turnsswings in a narrow 
gap separating the stampings, in much the same way as ina 
perinanent magnet instrument. On thelimbs of the magnet are 
windings of 200, 2,000, and 4,000 turns. The iron will not be too 
strongly magnetised if the winding used contains 20 turns per volt 
on 30-cycle circuits, but the instrument is so sensitive that such 
excitation will only be needed for exceptional teste. 

If a voltage v be applied to one of the field coils of m turns, and 
if the same, or another, field winding of « turns be joined up, 
through a condenser of K microfarads, to the moving coils, the 
torque acting on this moving coil will be a measure of Kn (V/): 
i.e., the deflection is proportional to the square of the voltage. By 
suitably choosing K, m and x, the voltmeter may be used over a large 
number of ranges. Thus with the instrument shown, a deflection of 
200 mm. on a scale at 1 metre distance, can be obtained either for 
200 volts or for 200 millivolts. The deflection is independent of 
frequency and wave-form if the field-winding to which the voltage 
is applied has a resistance negligible in comparison with its 
impedance. Thus with m = 4,000 and n = 200 it was found that 
the value of v? required to give a certain deflection was independent 
of frequency between 50 cycles and 100 cycles, but at 25 cycles it 
was 64 per cent. less than at 50 cycles. At any fixed frequency 
the defi tion will always measure k vi. The instrument may be 
used with great advantage to compare inductanoes and capacities 
by the ordinary bridge methods, the working conditions being (1) 
the alternating voltage v applied to the field coil of the instrument 
must also. cause the current in the bridge conductors, (2) the 
alternating current in the bridge must be made in phase with the 
voltage v by the use of suitable non-inductive registances, (3) the 
moving coil must be placed directly across the bridge. 

The balance can be adjusted with ease to 1 part in 10,000 when 
the voltages set up in the coils or condensers are of the order of 
1 volt, When a balance of great precision is redea, the minute 
electromotive force ^ induced in the moving coi y the alternating 
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field of the magnet, tends to cause a small deflection disturbing the 
balance. When the moving-coil circuit is non-inductive, the current 
due to e will be in phase with e and in quadrature with the flux, so 
that the corresponding deflection will be negligible. But in all 
cases any effect due to e can be accurately eliminated by working to 
a false zero. As illustrations of the behaviour of the instrument, 
the results of tests are given on the measurement of the mutual 
induction of coils, the comparison of capacities, and the measure- 
ment of specific inductive capacity. 


CES Da 
— LONDON. 


GALVANOMETER FOR A.C. CIRCUITS. 


"The accompanying illustration shows the A.C. galvanometer, as 
made by Mr. R. W. Paul. 

Mr. A. E. Garrett read a paper entitled " Positive Electrification 
due to Heating Aluminium Phosphate. 

On June 24th the members paid a visit to the National Physical 
Laboratory. In addition to special demonstrations, all the depart- 
ments of the laboratory were open for inspection, and the work in 
progress was described by the assistants in chante of the several 
divisions. 


Electricity in Coal Mines. 


A GENERAL meeting of the MINING INSTITUTE OF SCOTLAND was 
held on June 11th at Dunfermline, when two papers of interest to 
electrical and mining engineers weré read and discussed. The first 
was submitted by MR. FRANK ONSLOW, and dealt with Some 
Considerations Affecting the Installation of Power at Collieries." 

At the outset the author observed that much controversy was 
raging just now as to the relative advantages of the three-phaseand 
direct-current systems for colliery work. Each system possessed its 
inherent advantages, and the problem was to select in each case the 
one better suited to that particular colliery. Both systems were 
equally safe, if properly installed. In certain parts of England and 
Wales, some advantage might conceivably be gained by converting 
some of the existing direct-current systems into alternating. In 
Scotland, however, the conditions were different, and attention 
ought rather to be concentrated upon the question of rendering 
existing installations safer. Many of the plants were from 10 to 15 
years old, and desirable modifications would not only afford greater 
safety in working, but probably result in increased economy. 

The possibility of shock could be comparatively easily eliminated 
by earthing, except in the case of coal cutters, which were more 
difficult to deal with. The greatest danger of shock, however, was 
from the cables ; this danger was particularly prominent in Scottish 
mines, owing to the wet and low seams. Armoured and unarmoured 
cables both possessed advantages, and the type best suited to the 
conditions might be selected. Whichever type was adopted, 
great care in the installation, with constant supervision after- 
wards, was essential if fatal accidents were to be avoided. One of 
the main objections raised to direct-current plant was upon the 
score of sparking. The improvements in the design of this plant 
had resulted in practically sparkless commutation, even under 
severe overload conditions, but it could not be disputed that the 
danger of ignition of gas or coal-dust from this cause still 
existed. However, this danger was likewise present with alter- 
nating current, slip-ring motors, and also in a modified 
degree with those of the squirrel-cage or short-circuited type. 
If earthing. were attempted it must be carried out effectively and, 
generally speaking, two main earth-plates should be employed, one 
on the surface, and one below ground in the shaft-sump. er 
other suitable position.. These two plates should be connect 
together by a main wire, which should run the full extent of the 
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installation; and all electrical apparatus and metallic work should be 
connected to it by wires of suitable section. The alternative of a 
number of local earth-plates was sometimes preferred, but the 
difficulty in this system was to obtain a good earth, so that the main 
wire would appear to offer, on the whole, the best ‘solution. Where 
winding plants of comparatively small capacity and speed were to 
be operated, both A. C. and D.C. systems might be regarded as equally 
applicable ; when larger plants requiring greater speed and more 
rapid acceleration and retardation were concerned, a direct-current 
winding motor was almost a necessity. In dealing with large winding 
plants an equalising system was usually necessary to reduce 
the demands upon the generating station or supply mains. 
Fans and pumps required motors to run them (1) at a low or medium 
constant speed; (2) at a high constant speed; and (3) at variable 
speeds. In the first case direct or alteznating-current motors were 
equally suitable; as regarded the second case, alternating-current 
motors could be more economically constructed for high speeds, and 
no commutation troubles were involved if squirrel-cage machines 
were employed. When variable speeds were necessary, direct- 
current was usually preferable. From a working point of view, 
direct-current coal-cutters were superior to those operated by alter- 
nating eurrent, but the latter type. had proved itself quite reliable 
and satisfactory. They might also-be operated from an electrically- 
driven.compressor. Such a combination offered many advantages, 
especially where a number of cutters were employed in a small 
area, as these could all be supplied from one compressor, securing 
the advantage of compressed-air cutters. and the economy of elec- 


trical transmission. That system. should be selected which wonld 


result in the best scheme as a whole, keeping in view that safety, 
reliability, economy in working, and reasonable first cost, were 
desirable objects, and that while there should always be no 
extravagance in the latter item, it should ever be sufficient to ensure 
that the other three conditions were amply fulfilled. 

In the discussion MR. Muir, Bowhill (Fifeshire), said with refer- 
ence to the generation of electricity with exhaust steam, that they 
had such a provision at Bowhill, and found it a very valuable 
; acquisition indeed to the colliery. Its value was all the more 
marked in connection with the winding engines. His own experi- 

ence in connection with the distribution of power had been entirely 
with the three-phase system, and he agreed with the views that 
had been expressed, by Mr. Robert Nelson, H.M. Electrical Inspector 
of Mines, in his recent valuable paper, " Electricity in Mines.” He 
had no doubt whatever that an installation, properly installed, on 
the three-phase system, with cables armou continuously 
throughout, would make for safety. He believed, in regard to coal- 
cutters in thin seams, that it was a great consideration whether 
one should not adopt continuous current in consequence of the 
greater height. required.for a three-phase motor, compared with 
a continuone-current motor. Both in A. C. and D.C. systems, 
there was usually a considerable amount of trouble with the 
switches. That was one thing in which unquestionably there was 
agreat, deal of wear and tear. One of the most important things 
in connection with alternating current was a proper controller, and 
his own opinion in that matter was that the controller ought to be 
on the: water-tight principle. 


Mr. SAM MAvor (Glasgow) said that i in the past the discussions 


on papers such as this, had been left largely to electrical people who 
were personally interested in one or other of the systems. He had 
the feeling, however, that it would be much more useful if colliery 
managers who had experience of the systems would enter into the 
discussions. 

The PRESIDENT (Mr. Robert M’Laren) endorsed that observation, 
and so as to furnish time for studying the paper, he proposed to 
adjourn the discussion till next meeting. 

This was agreed to. 

The second paper submitted was one jointly contributed by 
MESSRS. RoBERT CRAWFORD and HAROLD MOORES on Power 
Production at Collieries, with special reference to gas power and 
electrical centralization." The authors pointed out that the 
growing need for economy made the subject of power cost one to 
which the colliery managers must devote attention with a view to 
generating and transmitting their power in such a manner as 
would ensure the highest possible efficiency. Of late years the 
adoption of electricity as a secondary power for pumping 
ventilation, ‘haulage, coal-cutting, &c., had greatly increased the 
efficiency of mining power plant by displacing small steam sets, 
Much good work had also been done by the introduction of low 
and mixed pressure turbines so arranged as to utilise the large 
amount of exhaust: steam from the winding engines, and to a less 
extent from haulage and other engines about the colliery. 
The Fife Coal Co. had six mixed-pressure turbines at work, of a 
total capacity of 5,800-H.P. The turbines were installed at their 
collieries where the greatest amount of exhaust steam was available 
to drive electric generating sets. Whilst a good deal of attention 
had been devoted to electrical centralisation of power at large 
collieries by means of exhaust steam turbines, it was found that 
much higher economies could be obtained by converting the fuel 
into gas for the purpose of driving gas-engine electrical-generating 
sets, from which energy could be transmitted at high pressure to 
the machinery at the outlying pits. It. was undoubtedly in this 
direction that colliery managers must look for the highest possible 
economies, Finally, they maintained that a gas-driven electrical 
power station for a group of collieries was the ideal arrangement 
where circumstances admitted of the outlay. which such a scheme 
involved. There appeared to be no doubt that many such would 
spring into existence during the next few years, with a view to 
using to the best advantage the heat possibilities of the coal 
.consumed, 


. The PRESIDENT said he trusted that the paper would be discussed 


at the next meeting of the Institute, 


AND COLONIAL. TARIFFS. ON 
ELECTRICAL GOODS. 


FOREIGN 


N 


PERU.—It is imperative that the exact. net and gross weights in 
kg. should be marked on each. package and specified on 
invoices, bills of lading, &c. The net weight of each class of 
goods should be stated, and- the country of origin should be 
declared on all documents. The marks on the packages 
should be stencilled on the top. Invoices, signed’ by & 
Consular officer, must be. made. out. in , quadruplicate in 
Spanish, on spezial forms obtainable at the Consulates, and 
one unstamped oopy of the bill of lading must be presented 
with the Consular invoice. The, forms of invoice eost 6d 
per set of four, and a charge af 1 per cent, of the value ot 
the invoiced goods is made for Consular certification, | : E 


10 soles = £I. 
Soles per kis: 


Switches, fusible « cut-outs, contact-makers, 1 3 
commutators : | 5 
With porcelain base and cover 24. DE 
With porcelain base and metal cover: ..:  .. 40 
With slate or marble base, with or without cover 60 
Not fitted together, of brass or copper without „ e 


bases of porcelain, slate or pene: ‘eve 5 1 
Brass connections - (Au cie ee EDU T. 
Insulators of glass T is We ol A Y 


Insulators of earthenware, faience or porcelain, * 
exceeding 3 cm. in. diameter, with or WiMiQU Y Da 
Ditto, not exceeding 3 cm. in » diameter es „„ i C 
Wire or cables of copper less than 3 mm. Janer 3 
covered with cotton, gutta-percha or other TD 


material except those enveloped in = or silk. 


and flexible cords of all kinds 3 T E 


. Ditto, 3 mm. or more in diameter .. 03. 
Ditto, up to 5 mm. in diameter cov oed: with lead. 20 
Ditto, exceeding 5 mm. in diameter . wae sia 02 
Ditto, of all diameters, covered with silk | sad 12⁰ Do 
Conducting cables for electricity, with. lead cover: ee 3 
and iron or steel frame 03 
Wire and cables of iron or steel covered with cotton, : wa rs 
gutta-percha or other materials. 02 


Flexible cords with two or more conducting wires 
of copper, spiral shaped, of any diameter. 


covered with cotton, wool or other materials 1 ! 
Ditto, covered with silk ., es 140 
Telegraph apparatun . 3˙00 each 
Sheaths or tubes of porcelain „ 06 


Articles for lighting or heating: N | 
Not elsewhere specified, of brass or white metal; e Ne 
with or without glass, n:ckelled or x Saves 10 


Ditto, of iron, steel or zinc... . ... | aus 32. 
Electric bells. sae, eia gis 40 each 
Carbons for arc lamps .. PE E: 0007 7 
Carbons, retort for battery j jars < or for other purposes "04 °° 
Insulating tape of any material . .:  ..  ... 56 
Electric light meters or Md sec case, 9... 000 each 
Plates of ebonite s eas 885 € "0 
Tubes or rods of ebonite à x Im Xu uo. 1 a 
Vulcanised fibre in sheets — ... em sos. cu 25 

in tubes or rods "e bas sas . 70 
Portable galvanometers a ; - 2°00 each 


Arc lamps or regulators, with resistance arrange- 
ments, fittings and bulbs, of a total tempua 
under 60 cm. vie "600 -,,- 
Ditto, of from 60 cm. to 1 metre in length . 900 „ 


Ditto, exceeding 1 metre in length 1200 „ 
Electric incandescent lamps us I'40 per dez. 
Elements of copper or brass for batteries „ 20 

zinc for batteries kx 7007 
Small electric motors .for ventilators, complete o or P 
not ... eto —— ne, 4 each 
. Hooks for insulators, of i iron ... T MT ET 06 
s of wood .  ..' ... eo 708 
Batteries i in general — laha ae 2219 
Porous jars for batteries, charged T" exi $us 06 
- not charged: & ... 16 
Electric lampholders of porcelain, with or without 
brass sec 20 
Suspensions of porcelain for incandescent lamps — '18 
Telephones or telephone apparatus 2s es . 6 each 
Insulating tubes: es n j 
Of glass, with accessories %% 1414 
Covered with copper m '20 
Jars of glass for batteries and accumulators, of all N 
shapes or sizes 75 i eae .. 704 
Ditto, earthenware, porous or varnished ias T 
Ventilators m De 5. 240 
Bell pushes of wood, of ordinary shape Vat . . 720 per doz, 
" pear-shaped . ee exw 40 5, 
Electric apparatus not t epecified "T 40 
Locomotors or locomobiles, with or without boiler. free 


Motors or transmission machinery, however worked 10 * ad val 
Machinery not specially mentioned in the tariff, for 


industrial purposes oe ‘ay we 7% 10 5 l 
Parts for motor machinery cit. eee ees 02 
. Railway or tramway carriages with motor . TO is free 
Scientific instruments ... ss ix e. 0 „% 10 Yad val 
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NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled 5 for this journal by Messrs. W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


15,343. Improvement in electric controllers." F. W. SMITH and L. 


Larsen. (Date applied for under Sec. 91 of the Act, September 30th, 1909, 


being date of application in United States.) June th. (Complete.) 


15,965. “Improvements in or relating to electric switches.“ W. E. Gan- 
roRTH and G. W. BousrIELD. June 27th. 


15,988. ‘Improvements in and connected with the control of series-wound 
dynamo-electric machines." J. G. P. THomas. June 27th. 


15,414. Improvements in and relating to trolley poles in overhead electric 
traction systems.” A. R. CHRISTIAN. June 27th. (Complete.) 


15,415. Improvements in and relating to the voltage regulation of dynamo- 
electric alternating current machinery." Axr.-GESs., Bnowx, BOVERI ET CIE. 
Date applied for under Sec. 91 of the Act, July 10th, 1909, being date of 
application in Germany.) June th. (Complete.) 

15,417. Improvements in alternating current solenoids.” 
KoHLER. (Date applied for under Rule 13, September 17th, 1909. An inven- 
tion comprised in application No. 21,219, dated September 17th, 1909.) June 
27th. (Complete.) 

15,22. ''Electro- magnetic apparatus for the transmission of power." 
G. W. Money. June 27th. | 


15,423. ''Constant voltage generators." F. NEKwWrox. June 27th. ' 


15,34. “Improvements in or relating to electric incandescent lamps." F. 
Harrison. June 27th. 


15,425. Improvements in accumulator boxes.“ 
June 27th. (Complete.) 


15,426. ‘‘ Improvements in and relating to the control of dynamo-electric 
machines," ALLGEMEINE ELEKTRICTATS-GES. (Date applied for under Sec. 91 
of the Act, June 23th, 1909, being date of application in Germany.) June 27th. 
(Complete.) 


15,437. Improved automatic system for enabling fire outbreaks to be 
detected and controlled electrically." R. S. Brown. June 28th. 


15,4483. Improvements in and relating to sanitary telephone inouthpieces. ' 
J. B. O'Hara. June th. (Coinplete.) 


15,456. Improvements in electric burglar-alarm systems.“ E. A. PREVETTT, 
June th. ; 


15,497. . * Improvements in or relating to the production of continuous wave 
trains by means of primary spark circuits.“ C. GaLLETTL (Date applied 
for under Sec. 91 of the Act, June 29th, 1909, being date of application in 
Germany.) June 28th. (Complete.) 


15,548. Improvements in controller regulators for electric motors." W. T. 
TuHoMPsoN (J. Y. Porter). June 28th. (Complete.) 


15,564. Improvements in electrical switches operated by a vehicle passing 
along a railway.“ E. E. Moore. June 28th. 


15,574. Improved means for locking nuts on insulator attachments of 
telegraph poles and for other like uses." B. BisHor. June 29th. 
. 15,587. "Improvements in or relating to dynamo-electric machinery.“ 
R. A. HoLBEcH. June 29th. : i 
15,618. Improvements in or relating to systems for the distribution of 
electric energy." W. F. ANDERSON, S. A. RUSSELL and W. E. Gray. (Appl:- 
cation for Patent of Addition to No. 21,219/09.) June 29th. (Complete.) 


15,619. Improvements in or relating to automatic electric recording 
devices." A. Lamport. June 29th. (Complete.) 


15,621. Improvements in and in the manufacture of electric metal-filament 
lamps." F.Skaurv. (Date applied for under Sec. 91 of the Act, December 
th, 1909, being date of application in Germany.) June 29th. (Complete.) 


15,625. Improvements in dynamo-electric machinery." A. H. MipdLE 
and qd VANDERVELL. (Application for Patent of Addition to No. 16,447/09.) 
une 29th. l 


15,634. “Improvements in and relating to the electrodes of apparatus for 
EOE the head of a patient." H. Aus. (Date applied for under Sec. 91 
uf the Act, August 2nd, 1909, being date of application in Germany.) June 29th. 
iComplete.) 

15,638. ‘‘Improvements in or connected with apparatus for giving an 
initial impulse to magneto-electric sparking machines used in connection 
with internal combustion engines." G. BRAl:b. June th. 


15,661. Improved electrolytic copper process." H. SEFrox-Jones. (P. 
Prevot, France.) June 29th. 


15,684. ''Improvements in armoured or protected electric switches and 
fuses.” H. J. DEAN. June 30th. i 


15,692. “Improved apparatus in wireless telegraphy, for detecting the 
direction of transmitting station from receiving station." C. S. LENZ. 
June 30th. 


15,695. ''Electrically-controlled ejector vacuum cleaning apparatus.” 
T. H. Warre. June 30th. 


15,710. Improvements relating to enclosed electric lamps of the inverted 
type.“ B. A. Quint. June 30th. 


15,731. Improvements in the construction of electric junction boxes, and 
similar or other chambers.” A. CuaMPION.. June 30th. 


15,731. Improvements in or relating to the telegraphic and telephonic 
transmission of pictures." A. Montagna. (Date applied for under Bec. 91 of 
the Act, Noveinber 6th, 1909, being date of application in Italy.) June 30th. 
Complete.) 

15,741. “Improvements in or relating to energy relays." SOCIETE DES 
ETABLISSEMENTS GAUMONT. (Date applied for under Sec. 91 of the Act, May 
0th, 1910, being date of application in France.) June 30th. Complete.) 


G. A. E. 


G. E. B. PRITCHETT. 


15,753. Improvements in and relating to dynamo-electric machines.“ 
ALLGEMEINE ELrkTHICITATS GES. (Date applied for under Sec. 91 of the Act, 
July Ist, 1000, being date of application in Gerinany.) June 30th. (Complete.) 
j 1 " hnnprovements in dynamo-clectrie machines." F. W. CARTER. 
July 1st. 

15,783). “Cup insulator with centrifugal contacts for arc lamps.” J. E. F. C. 
Pecuin, July Ist. (Complete.) 

15,792. Process for providing electric conductors with an identifying 
covering." J. Bowyer and ANcHOK CabLE Co., Lip. July Ist. 

15,807. Inprovements in electric arc lamps.” Janpus Ake Lamp & ELEC- 
iiic Co., Lrp., and A. D. Jones. July Ist. 

15,816. “Improvements in braking systems for electric motor-driven 
vehicles" J. N. Manosky.. (Date applied for under Sec. 91 of the Act, July 
20th, 1909, being date of application in United States.) July Ist. (Complete.) 

15,837. © Transinitter for subinarine telegraphy aud telephony." H. Roses- 
UHAL. (Date applied for under Sec. 91 of the Act, July 8th, 1909, being date of 
application in Germany.) July lst. (Complete.) 

15,842. * Improved method of fixing stops or terminals in the ends of tubes.“ 
A. W. CUTLER. July Ist. 


15,862. '! Improvements in fusible cut-outs for controlling electric circuits.” 
V. Horr, July 2nd. 

15,873. Improved high-tension electrical condenser." W. R. BULLIMORE 
and A. C. Cossor, Lap. July 2nd. 


15,879. a Improvements in the manufacture of electric metal filament 
lamps.” K. BCHROTER. (Date applied for under Sec. 91 of the Act, January 
21st, 1910, being date of application in Germany.) July 2nd. (Complete.) | 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Sp cifications ia the following list may be ob ained 
of Messrs. W. P. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford ; price, post free, 9d. (in stamps). 


1909. 


ELECTRIC Circuir CLosia Devices on Exectric RAILWAYS AND THE LIKE. 
is es Boult. (Acme Automatic Street Indicating Co.) 23,719. October 

th. : 

MAGNETO GENERATORS. J. L. Milton. 24,888. October 2th. 

Evectric Furnaces. J. Harden. 26,251. November 12th. 

METHOD AND MEANS FoR ACTUATING ELECTRO-MECHANICAL Foc SIGNALS FOR 
Raitways. G. Lowthian. 26,687. November 17th. (Application for 
Patent of Addition to No. 2,973,07.) 

DRIVING AXLES OF ELECTRICALLY PROPELLED VEHICLES. D. Balachowsky and 
P. Caire. 28,475. December 6th. (Date applied for under Internationat 
Convention, December 5th, 1908.) 

METHOD OF AND APPARATUS FOR ELECTRICALLY HEATING AIR AND OTHER MEDIA’ 
G. G. Bell and J. 8t. V. Pletts. 5,777. March 10th. 

ARK Corrs. E. Wilson and W. H. Wilson. 18,509. June 9th. (Cognate 
application, No. 28,699 of 1909.) 

ELECTRIC STARTING, AND REGULATING SWITCHES. 
June 10th. M 

Exvectric Arc Lamps, W. R. Ridings. 18,842. June 12th. 

ELECTRIC HEATING Devices. British Thomson-Houston Co, (General Electric 
Co.) 18,961. June Mth. 

ELECTRIC AND OTHER STOVES DESIGNED TO ImITATE AN OPEN FIREPLACE. 
R. Preiss. 14,040. June 15th. 

PROTECTIVE ARRANGEMENTS FOR ELECTRICAL CURRENT DISTRIBUTION SYSTEMS. 
W. C. H. M. Georgi and E. Reyrolle & Co. 14, 352. June 15th. 

RECTIFICATION OF ALTERWATING ELECTRIC CURRENTS AND DEVICES FOR USE 
THEREIN. E. Fassler. 14,980. June 26th. 

PREPARATION OF BLANKS FOR FoLp-up Boxes FOR HOLDING INCANDESCENT 
ELECTRIC Lamps. 16, 146. July llth. 

Rotary Exvecrric Converters. British Thomson-Houston Co. 
Electric Co.) 17,564. July 28th. 

PENDANT ELECTRIC Light Fittinas, 8. K. Thompson. 17,711. July 80th. 

TRANSMISSION OF POWER BY MEANS OF MAGNETIBABLE PULLEYS, BANDS AND 
THE LIKE. A. Huguenin. 19,527. August 26th. (Date applied for under 
International Convention, August 25th, 1908.) 

ELECTROLYTIC CONDENSERS, APPLICABLE AS LIGHTNING ARRESTERS OR FOR 
OTHER SIMILAR PURPOSES, British Thomson-Houston Co. (General Electric 
Co.) 21,480. September 20th. 

ROCKET AND PLUG FoR ELECTRIC LAMPS AND OTHER APPARATUS UTILISING 
ELrcrmic CURRENT. A. Denereaz. 22,029. September 27th. 

METAL-FILAMENT LAMPS HAVING FILAMENT CARRIERS ARRANGED ELECTRICALLY. 
O. Krause. 22,458. October 2nd. (Date applied for under International 
Convention, June 10th, 1909.) 

MEANS FOR 8UPPORTING OVERHEAD ELECTRIC WIRES AND CABLES FOR RAILWA”, 
TRAMWAY AND LIKE SYSTEMS., B. W. Mitchell and H. M. Dudgeon. 26,444. 
November 15th. 

ELECTRIC TUMBLER SwitcHes. C. W. Denny. 26,570. November 16th. 

ELECTRIC Arc Lames. M. Korting and Mathiesen Akt.-Ges. 26,706. November 
1805 (Date applied for under International Convention, November 23rd, 

) 


G. O. Donovan. 19,590. 


(General 


OSCILLATING Disch ARGE Circuits. R. von Lepel. 28,452. December 6th. (Date 
applied for under International Convention, December 5th, 1908.) 

WIRELESS ELECTRIC SIGNALLING, PARTICULARLY APPLICABLE TO FREE AERIAL 
VESSELS. R. A. Fessenden. 29,481. December 6th. (Date applied for 
under International Convention, February 11th, 1909.) 


AUToMATIC TELEPHONE EXCHAN GES. E. Blos. 29,801. December 2lst. 


1910. 


METAL-FILAMENT JLAMPS HAVING FILAMENT CARRIERS ARRANGED ELECTRICALLY. 
O. Krause. 350. January 6th. (Date applied for under International 
Convention, July 7th, 1909. Originally included in No. 22,458 of 1909.) 


DaMPED ErecrricaL RELaYs. Siemens Bros. & Co. (Siemens & Halske 
Akt.-Ges.) 1,428. January 19th. 

CONTROL Apparatus For Vapour FLECTRIC RECTIFIERS. R. P. Jackson and 
H. M. Scheibe. 1,482. January 20th. (Date applied for under Inter- 
national Convention, January 21st, 1909.) 


Recut TION or ELECT IO FREQUENCY CONVERTERS, Siemens Bros. Dynamo 
Works. (Siemens Schuckertwerke Ges.) 6,125. March 12th. 


A Great Couvention,—The growth of the National 
lectrice Light Association of the United States during the past 
year or two has been a remarkable phenomenon, It now numbers 
some 5,533 members, and at the annual convention held at St. Louis 
a few weeks ago no fewer than 2,644 members were present. 
Naturally it was found a difficult matter to provide accommodation 
for this unwieldy throny, and indeed, from a social point of view, 
the convention appears to have been less enjoyable than on former 
occasions, When it was not swamped with numbers. There were 
44 papers and 16 reports of sectional committees to deal with, 
besides three addresses. so that the convention had more to do than 
it could comfortably get through, and the question of specialisation 
has come prominently to the fore. Already the convention has 
been split into sections holding meetings simultaneously in three 
places, The only scientific and techuical assembly in this country 
at all comparable with this society's convention appears to be that 
of the British Association, 


A Submarine Magnet, —A correspondent sends us a 
cutting from the Daily Maltu Chronicle, describing a gigantie 
submarine electromagnet, to be sunk at the mouth of a port or 
river, with a view to deranging the machinery of steel vessels by 
magnetic attraction. Revolutionary results, it is said, are expected 
from this new engine of warfare, and the fact that it has been 
patented in Germany is cited as evidence of its practicability. The 
idea. perhaps. was derived from the magnetic mountain of Sindbad 
the Sailor, which drew all the iron nails out of passing ships and 
caused them to fall to pieces. Certainly its merits, like those of 
the magnetic gun, are about as credible as Sindbad's tale, 
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1910. No. 1,704. 
HOME OFFICE REGULATIONS: WHAT 
IS A “COMPETENT” MAN? | 


IN another column we give a report of a. prosecution under 
the Factory Acts which is of considerable interest to the 
electrical engineering industry. When the new regulations 
were being discussed, before being issued in their final form, 
several objectors, including the Electrical Contractors’ 
Association, thought it desirable to stipulate that none but 
competent persons should be allowed to undertake electrical 
work involving danger, and these suggestions are embodied 
in Regulation No. 28, which reads as follows :— 


No person, except an authorised person or a competent person 


- acting under his immediate supervision, shall undertake any work 


where technical knowledge or experience is required in order 
adequately to avoid danger ; and no person shall work alone in any 
case in which the Secretary of State directs that he shall not. No 
person, except an authorised person, or a competent person over 21 
years of age acting under his immediate supervision, shall under- 
take any repair, alteration, extension, cleaning, or such work where 
technical knowledge or experience is required in order to avoid 
danger, and no one shall do such work unaccompanied. 


The term “authorised person " is defined in the definitions 
to mean :— 


(a) The occupier, or (5) & contractor for the time being under 
contract with the occupier, or (c) a person employed, appointed or 
selected by the occupier, or by à contractor as aforesaid, to carry 
out certain duties incidental to, the generation, transformation, 
distribution or use of electrical energy, such occupier, contractor 
or person being a person who is competent for the purposes of 
the regulation in which the term is used. 


It appears from the evidence in the case that certain 
repairs or alterations had to be carried out on a high-tension 
switchboard carrying a pressure of 3,000 volts. "The actual 
repair or alteration was carried out by an electrical engineer, 
the repair involving the fitting of a bush which had got 
loose, for which it was necessary to have a wooden wedge 
A competent joiner was employed to make the wedge, 
but, so far as the evidence goes, he had nothing whatever to 
do with the actual repair—that is to say, there was no need 
at all for him to come in contact with any portion of the 


switchboard, as the wedge was fitted. by the electrical 


engineer whom he, the joiner, was assisting. Notwith- 
standing the fact that the joiner had been warned that the 
cables were alive, and that it was dangerous therefore to 
touch them, he by some means, not clear from the evidence, 
received a shock of 3,000 volts and was killed. It is 
important to note that the same joiner had been employed 
on similar: work previously, and was therefore, no doubt, 
quite cognisant of the danger. According to the prosecution, 


the defending company—namely, the Newcastle-on-Tyne 


Electric Supply Co., Ltd.—had failed to observe the regula- 
tion “by permitting an* unskilled man, not being an 
authorised or competent man, to undertake certain work,” 
and, after hearing the evidence on both sides, the magistrates 


decided that the prosecution had established their case, that 
the joiner “ was not competent for the work he had to do," 
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and fined the company £10 and costs. The result of this 
decision means that a joiner who has served his time to his 
trade, and has probably had several years’ experience in 
joiner-work, is not competent to carry out joiner-work when 
it is done in connection with high-tension switchboards. In 
other words, it means that no electrical work in which any 
danger is involved, and no work incidental thereto, may be 
carried out by any but a trained electrical engineer, or one 
having electrotechnical knowledge. 

In view of the possibility of the case being taken toa 
higher court, the matter must for the present be treated as 
sub judice; we are therefore debarred from offering auy 
comment or opinion on the verdict as it stands, and must 
content ourselves with merely drawing special attention to 
the case, so that in the meantime electrical engineers and 
contractors generally may fully consider the position. 


OUR readers know well enough that we 
believe in exhibitions when run on the 
right lines, at the right time, and in the right place. They 
give a fillip to trade and make for the expansion of industry. 
But here, as in everything else, we can have too much of a 
good thing. We have given our support to the great inter- 
national exhibitions because we believe that they will help 
the growth of our foreign trade by letting the world know in 
what departments we are able to excel. It is essential 
nowadays that we be in evidence wherever our competitors 
are; if we are not, the world and his wife may go away with 
an impression which will not result to our advantage. It 
is unfortunate when events clash, especially when firms 
have neither enough spare cash nor a sufficiently 
large organisation to enable them to exhibit in two or 
three places at once. This year some firms are to be 
found at Brussels, some at Shepherd's Bush, and others 
are waiting for the Buenos Ayres Exhibition doors to be 
thrown open. All of these events are what the com- 
mercial man would call business-getting opportunities; but 
there are limits to our powers, and so it happens that there 
are very few instances of engineering or electrical firms being 
at all three shows, or even at two of them. We have got to 
reckon upon a larger annual outlay upon trade exhibitions in 
the future, however, and we may as well face the fact. 

If business anything like commensurate with the outlay can 
be obtained at all places, why not alter our arrangements so 
as to be efficiently represented at all? This suggestion may 
meet with criticism at the hands of some of our readers : 
how can it be expected that we should maintain exhibition 
staffs in three parts of the world at once? who can expect 
us to allow so much plant and material to lie idle ? how can 
we stand against the outlay ? These questions are all familiar 
to us, but it is not for us to find the way out. If we cannot 
exhibit more frequently or in several places at once— woll, 
we cannot, and there's an end on't, but let us be sure that 
it is impossible before we say so. Each individual firm 
knows its own manufactures, its own organisation, its 
financial abilities, the amount of its trade with other parts 
of the world, and the prospects of extending that trade. 
Let all of these factors be weighed together in order to 
see whether we have reached the limit of our enterprise. 
Then, if conscientiously we have done so, or if we are really 
too weak to do more than we are doing, let us settle down 
to the business that we have, and let everybody else mind 
his own affairs. But, wait! What is our organisation— 
can it be improved so that we can get more out of it than 
we do? What are our manufactures—have they no appli- 
cation in parts of the world that we have not touched? 
What are our financia] limits—have we nothing more to 
spend upon a real forward policy? Let none dismiss the 
question as though they were tired of hearing of it, and 
drift along the even tenor of their wav. for the matter has 
got to receive serious attention if we are going to continue 


On Exhibitions. 


to keep our heads up iu the competition with our rivals. 
They show no hesitation in spending money and ability in 
this direction. 

So far we have been alluding to exhibitions as an aid to 
the expansion of our foreign trade. There is another aspect 
which is clamouring for attention. As we have said at 
the beginning of these notes, it is possible to have too 
much of a good thing. How frequently ought we to run 
clectrical exhibitions in the United Kingdom for the stimula- 
tion of the home electrical demand, and for familiarising the 
people with the latest, advances in electrical development ? 
We have received news from a correspondent to the effect 
that the holding of another electrical exhibition in 1911 
or 1912 is being mooted in electrical trade circles in 
South-East Lancashire. Now, as a matter of fact, the 
National Electrical Manufacturers’ Association is already 
organising an electrical exhibition on a large scale to be held 
at Olympia in September and October, 1911, and, to our way 
of thinking, and we believe we shall carry the vast majority 
of our readers with us in this, it would he nothing short 
of folly for the electrical trade to divide its attention 
between two large exhibitions, one at Manchester and one 
at Olympia, at about the same time. Let us all concentrate 
our energies upon the event at Olympia first ; then we shall 
be ready at a later period, after a reasonable interval, to 
devote ourselves successfully to Manchester again. It is 
true that there is to be a mining exhibition in Manchester a 
month or two prior to the Olympia display, but this would 
probably only affect a small proportion of electrical firms, 
and these might feel it to be good policy to bring their 
exhibits on to Olympia, for electrical mining ought to have a 
place there too. 


We have often pointed out the danger 
involved by the use of gas for lighting 
trains, and the horrible sufferings inflicted upon the 
imprisoned passengers in the event of a collision; many 
instances are on record, both in this country and on the 
Continent, of persons being burnt to death through this cause 
in sight of their friends, who are powerless to rescue them. 
Yet the Board of Trade, while expressing preference for 


Train Lighting. 


electric train lighting, which is absolutely safe and ut least as 


economical as gas lighting, has taken no active step towards 
eliminating this risk. The Board waits upon public opinion, 
which is only aroused by the occurrence of disaster, too late 
to do more than prevent a recurrence ; but surely it might 
bring pressure to bear upon the railway authorities to hasten 
the adoption of the illuminant which is free from the 
dangers of gas. | 

On the Continent some progress has already been made 
in this direction ; the Austrian Ministry for Railways 
has been requested to discontinue the use of incandescent 
gas lighting, and to use electric light exclusively on all 
passenger cars on order or to be constructed in the future. 
This request, emanating from the Council of the Austrian 
State Railways, has been backed up by the daily Press, 
which quotes the numerous railway accidents which have 
oecurred within the last eight months accompanied by gas 
fires and loss of life therefrom. The Government admitted 
that electric lighting presented economic advantages, and 
undertook that 110 new cars on order for 1911 should be 
electrically equipped. It was stated in the discussion that 
all the Swiss railways and the great French railways had 
decided to adopt the electric light in the future exclusively. 
Only last month a serious accident took place at Villepreux, 
when the train was burnt, and it was reported from Paris 
that the tire was due to the gas used for lighting. 

In view of the unassailable evidence .by which gas has 
been proved to be the cause of these terrible holocausta, it is 
interesting to observe that one of our contemporaries in the 
gas interest ascribes the reports to the“ mendacities of the 
electricity propagandist.” 

The case, however, does not rest in the least upon ez parte 
statements, but upon official reports free from all suspicion 
of bias towards electric lighting. As the same writer 
suggests that metallic-filament lamps cost 48. 3d. each, and 
last no longer than a three-penny gas mantle, his remarks may 
be dismissed as the product of a disessed imagination, 
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We are informed that at a meeting 

The Committee of this Committee held on July 6th, a dis- 
15 eria ed cussion took place regarding the pro- 
Interests. cedure which is to be followed in the 
carrying out of its perplexing labours, as 

the result of which it was decided that the president (Hon. 
Arthur Stanley, M.P.), the vice-president (Mr. Robert 
Hammond), the hon. treasurer (Mr. Arthur H. Preece), 
and the hon. secretary (Mr. R. B. Matthews) should act as 
a committee of management. They have power to call meet- 
ings when necessary, and generally to prepare the business for 
the Committee. The last circular issued (see ELECTRICAL 
REVIEW, July 8th, p. 80) stated that so many matters had 
already been brought before the Committee, that it would be 
necessary to make a selection of the more urgent for early 
attention. This we were quite prepared to believe, but the 
circular went on to ask for more difficulties to settle. The 
further letter that we have just received shows that nothing 
can assuage the thirst of this committee for problems 
to solve and difficulties to deal with, for it again 
asks those interested in the electrical industry to 


forward communications “with reference to any question 


that they may wish to bring before the Committee.” 


We had supposed—presumably we were in error—that the 


founders of this Committee had pretty definite ideas con- 
cerning things that were wrong, without needing to issue a 
broadcast invitation to every Tom, Dick and Harry to conjure 
. upa set of drawbacks or grievances, imaginary or real, petty or 
otherwise. We thought the Committee came into existence 
because things were wrong and because it meant to set them 
right, and here it is trying to find out whether anything, and 
if so, what, is out of order! 
repeatedly ask a man to hunt around for trouble, assuredly 
enough he will find it. Yet, from the issuance of this 
second appeal we cannot help gathering that the 
grievances have not been coming in by every post. 
We learn that the president, himself a member of 
Parliament, is, by request, endeavouring to form an elec- 
trical party in the House of Commons, and he will welcome 
any suggestions from the outside rank-and-file as to the 
composition of the party. Some of our readers, who know 
the names appearing in the list of the members of this 
* Electrical Eighty Club," may think that the invitation 
to all and sundry to help in such a matter as this is hardly 
necessary. It may be that the invitation for suggestions is 
only issued as a courtesy to one and all. 


We recently recorded the successful 


pis € ~ laying of the new telephone cable across 
(lale phone the Channel. In another column we give 
Cable. some particulars of a comparative test 


upon the old and the new cables, which 
demonstrate the success of the experiment and the accuracy 
of the scientific forecasts of the Engineering Department of 
the Post Office. It is appropriate that the first deep-sea 
“ loaded " cable should-be made on the Thames and be laid 
from Dover's cliffs. Just 60 years ago the first essay in 
submarine telegraphy was made at the same spot. One of 
the conditions of the French concession being that com- 
munication should be effected before September, 1850, 
a single conducting wire covered with gutta-percha was 
sunk, by means of leaden weights, across the Channel. 
Its life was brief, yet long enough to serve the double 
purpose for which it was laid. It saved the concession, 
and it proved that  gutta-percha was an effective 
insulating material, for messages were transmitted 
from coast to coast. The“ iron bound” cable, containing 
four conductors, was laid in the following year (1851) with 
such success as to encourage the combined interests of science 
and commerce to extend their efforts to greater and greater 


. and laying of the cable. 


Generally speaking, if you - 


lengths until the Atlantic itself was telegraphically bridged. 
It is due to the constructors of those days to record that in 
the materials and method of construction, the latest cable 
submerged follows very closelyithe precedent of its predecessor 
of 1851, except for one feature. At every nautical mile 
of its length there is, as it were, a protuberance representing 
the researches of Heaviside and the practical applications of 
Pupin, the effect of which is to permit the transmission of 
speech through a length more than three times as great as 
would be possible through a cable of similar eee but 


: * unloaded.” 


The Engineering Department of the Post Office are e to be 
congratulated upon the accuracy of the forecasts which they 
made, and the success which has attended the manufacture 
We may be sure that, following 
the telegraphic precedent which we have recalled, the new 
Channel telephone cable will serve as a stimulus to extend 
submarine telephonic transmission to greater and greater 
lengths, though in view of the extravagant expectations 
expressed by some of our daily contemporaries, it is necessary 
to remark upon the limitations for telephonic compared with 
telegraphic transmission man our present scientific know- 
ledge. 


THE agreement concluded between 
France and Germany for the mutual 
utilisation of submarine cables in the 
event of interruptions on either side is 
said to be closely associated, as previously announced in this 
journal, with a scheme for the establishment of a new cable 
connection between Emden and Brest, which was resolved 
upon, some time ago, and is to be carried out next year. 


The Franco- 
. German Cable 
Agreement. 


According to a German newspaper, Germany will place at 


disposal for this purpose the cable between Emden and 
Valentia, Ireland, which was thrown out of use on the 
opening of the first German Atlantic cable to the United 
States. The portion proposed to be used will be that 
leading to the mouth of the channel, whilst France will 
proceed with the extension thence to Brest. ‘Two important 
international telegraph stations will be brought into direct 
communication by means of the cable. As is known, 
Emden has two direct connections, viá the Azores, to New 
York, one to Vigo, Spain, and one to Monrovia 2% Teneriffe, 
the last of which is to be extended to Pernambuco, South 
America, in the spring of 1911. The French cable station 
at Brest also has two connections with North America, and 
one by means of a cable laid to Dakar a few years ago. In 
this way Germany and France would be rendered quite 
independent of the British lines in the future. It is, 
however, considered that the present agreement probably 
concerns chiefly the African connections, as both countries, 
in case of interruptions, have a great interest in the joint 
use of the lines if they do not wish to have to depend upon 
England. Moreover, the projected Emden-Brest cable is said 
to possess importance for direct traffic between Germany and 
France. The existing overhead lines are frequently subject 
to interruptions owing to the continual influences of the. 
weather, which have already led to the complete suspension 
of the service, but these would be avoided by the direct 
cable. It is also asserted not to be out of the question that 
the South American traffic of France will later on be sent 
7% Emden for further despatch, with slight delay, along the 
German South American cable, and this assumption is 
supported by the fact that on the inauguration of this cable 
the word rate between Europe and South America is to be 
reduced by 6d. A French authority, who participated in 
the negotiations for the conclusion of the agreement with 
Germany, is reported to have stated that the French were 
quite justified in liberating themselves from the expensive 
English cable monopoly, and that the whole history of the 
transaction was of a business character, 
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^ A PROPOSED ASSOCIATION 
OF CONSULTING ENGINEERS. 


SEVERAL suggestions have been made during the past few 

ears to form a Society or Association of Consulting 
W all of which, so far as can be seen, have ended in 
air. The subject has not, however, been lost siglit of, and a 
few well-known consulting engineers have been endeavouring 
for some time past to formulate a satisfactory scheme. As a 
result of their preliminary efforts, these gentlemen formed 
themselves into a Provisional Committee, and invited a 
number of recognised consulting engineers to mect together 
at Caxton Hall last Wednesday week to consider and discuss 
the question of forming an Association. The meeting was 
presided over by Sir William Preece, who said that he was 
entirely in sympathy with the movement, and he assured those 
present of the sympathy of the Council of the Institution. of 
Civil Engineers. Mr. Midgley Taylor, who. occupied the 
chair pending the arrival of Sir William Preece, referred 
to the code of professional etiquette which had been drawn 
up by the Civil Engineers, saying that there was no doubt 
that was as far as the Council of the Institution could go. 
The object of this proposed Association was to go one better. 
The publie wanted protecting. 

At the present time, if municipalities erected works, even 
of large magnitude, they were not compelled to employ a 
qualified man to advise them, and there was nothing to 
prevent an absolutely unqualified man touting for “and 
obtaining the work. The speaker thought that those 
unqualified men who endeavoured to take the work out of 
the hands of a qualified engineer, even after the appoint- 
ment had been made, should not have the standing of 
members of such an Association as it was proposed to form. 

Mr. James Swinburne formally proposed that the 
Association be formed at once. He pointed out that the 
rules of etiquette framed by the Institution of Civil Engineers, 
whilst good in themselves, really limited the powers of the 
genuine consulting engineer rather than helped him. He 
thought it necessary therefore that, whilst working in 
sympathy with the Institution of Civil Engineers, consult- 
ing engineers should form themselves into an association 
both for their own protection and for that of the general 
public, in so far as the interests of the latter were bound up 
with their own. It had been impossible in the case of 
the first, meeting to make the list of invitations as complete 
as the Committee would desire, and the speaker hoped that 
those who had not been communicated with would under- 
stand that the Association was intended to cover the broadest 
possible field consistent with its objects, and that those 
corporate members of the Institution of Civil Engineers who 
were practising purely as consulting engineers would send in 
their names to the honorary secretary, Mr. A. H. Dykes. 

It is unnecessary for us to refer to all the speeches that 
were made, as they were all to the same effect—viz., that it 
was highly desirable to form an Association of Consulting 
Engineers, which it was hoped—to use the words of the hon. 
sec.—would result in giving the public the same safeguards as 
thes now have when they retain the services of a solicitor, a 
doctor, or an accountant. 

Now we note that the majority of the speakers were 
electrical consulting engineers, and that in the Provisional 
Committee there are seven electrical, five civil, and three 
gas engineers, yet the great desire appears to be to con- 
ciliate and ally themselves with the Institution of Civil 
Engineers. It will be noticed from Mr. Swinburne's speech 
that electrical engineers are not invited to send in their 
names, but only“ corporate members of the Institution of 
Civil Engineers,” notwithstanding the statement that “ the 
Association was intended to cover the broadest possible 
field." Why this taboo? That this is no unintentional 
oversight on Mr. Swinbarne’s part is obvious from 
the proposed rules, in which it is clearly laid down 
that all members of the Association must be corporate 
members of the Institution of Civil Engineers and also 
of the Institution representing the particular branch of 
the industry in which they practise. We entircly fail to see 
why a consulting electrical engineer who specialises, let us 
say, in the electrification of factories and wor kshops, should 
be compelled to become a corporate member of an institution 


representing a particular branch of engineering in which he 
does not practise. Granted that a number of electrical 
engineers are members of the Civils, this does not make them 
civil engineers, and it is a matter of grace or patronage on 
the part of the Civils rather than of the qualifications of such 
members, that they are admitted to corporate membership. 
The consulting electrical engineer, so far as we are aware, 
has no desire to poach on the preserves of the civil engineer ; 
but we are not so sure that the opposite is not the case, for 
it would not be difficult to name a few well-known 
firms of purely civil engineers who have, within recent years, 
taken a considerable amount of work out of the hands of 
electrical engineers, work for which they have not the slightest 
qualification, and which they have not always carried through 
with the happiest of results. Electrical engineers complain 
when architects undertake electrical consulting work, but too 
often take it meckly when the competitor is a civil engineer. 
There are architects and civil engineers who are perfectly com- 
petent to undertake certain branches of electrical work, but 
what would electrical engineers say if a few architects banded 
themselves together and tried to impose the condition that 
all consulting electrical engineers should become members of 
the Royal Institute of British Architects? This, it seems 
to us, is on a par with the present attempt on the part of the 
Civils. We haveevery sympathy with the objects of the proposed 
Association, but we must ask for fair play for the consulting 
electrical engineers who have never posed as civil engineers 
and have no desire todo so. Why should the Institution 
of Civil Engineers be the only institution whose patronage 
and goodwill are sought ? Why should not the Institution 
of Electrical Engineers, the Institution of Mechanical 
Engineers, and the Institution of Gas Engineers, all recognise 
the proposed Association of Consulting Engineers, and 
each Institution insist on the code of professional etiquette 
which has been framed and adopted by the Civils 
and adopted by the Electricals also? We do not 
wish to be thought antagonistic in the smallest degree 
to the objects of the proposed association ; we think it is an 
association which is very much needed, and may do con- 
siderable service to the profession, but we can foresee that 
if there is any attempt to make it serve the interests of 
a clique or coterie, instead of being a repre- 
sentative body of the profession generally, the result will 
be that other similar associations will be brought into 
existence for the benefit of specialised sections of the pro- 
fession, the effect of which will be very largely to neutralise 
the aims and objects of the promoters, and to discredit the 
movement. 

We are not sanguine enough to think that even under the 
best conditions such an association as is proposed will place 


the consulting engineer in the same protected position as the 


doctor and lawyer, as there is as yet no law by which a man 
can be prosecuted for practising as a consulting engineer 
without having the necessary qualifications, and notwith- 
Standing the proposed association, there are men, as un- 
scrupulous as they are unqualified, who will continue to 
practise and to tout with impunity. 


peed EEE, 


Calcium Cyanamide,—The report for 1909 of the Gesell- 
schaft fiir Stickstoffdunger, of Knapsack, states that the plant at 
Westeregeln was in operation during nearly the whole of the year, 
and the carbide which had to be taken over from earlier contracts 
was worked up into calcium cyanamide. Large quantities of the 
latter had to be placed in stock in consequence of irregularity in 
sales, thus causing a considerable outlay for interest, in addition to 
the cost of stocking. The plant at Knapsack was only occupied for 
a small portion of its capacity during the year, and this largely 
increased the cost of production. The Sales Association was able 
to record an increase of 35 per cent. in the turnover, but, unfor- 
tunately, so many new works had been established that their pro- 
ductive capacity exceeded the present demand, as agriculturists 
were only slowly turning to the use of the new fertiliser. The 
carbide market also suffered from heavy over-production, so that 
current prices no longer yielded profits to most manufacturers. 
The manufacture of sulphate of ammonia from calcium cyanamide, 
which was undertaken during the year, had not proceeded beyond 
large experiments, which were being continued. The results had 
shown an improvement, but were not yet satisfactory. The 
accounts show a loss, including the debit balance brought forward 
from 1908, of £12,900 on a share capital of £180,000. It is added 
that the spring business in calcium cyanamide this year has exhibited 
à considerable increase, although the disproportion between Deen 
output and = still exists, 
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THE BRITISH METALITE LAMP. 


Ox Monday last a demonstration was given by the Bryant 
Trading Syndicate, Ltd., of the manufacture of the“ British 
Metalite " lamps at their factory in Horsell Road, Highbury, 
in the presence of a large gathering of representatives of the 
Press ; it was followed by a luncheon at the Hotel Cecil, at 
which Col. D. A. Kinloch, C.B., M.V.O., presided. 

The lamp is of the tungsten type, and is very similar in 


appearance to others of this class; it is claimed that its . 


efficiency is higher than that of any rival make, being 1:04 
watts per candle (deduced by us from the statement that an 
8-c.P. lamp gives 40 hours’ light for 1d., at 3d. per unit). 
Actual tests by one of the largest electricity supply 


corporations in London are stated to have resulted 


in an average life of 2,226 hours on a batch of 
13 lamps, while four of the lamps were still in 
efficient operation at the end of the test. 
are that it is the first metallic-filament lamp to be manu- 
factured in this country " ; that in comparative tests against 
other makes in all instances it has emerged the superior in 
every respect," and that it is produced at a lower cost 
than any other metallic lamp." We are also informed that 
immense orders are being received from America and 
Germany, and that the contracts already in hand and in 
course of execution for America, in spite of an ad valorem 
import duty of 45 per cent., exceed 15 million filaments per 


annum for the next five years, while further orders have - 


had to he refused owing to the present factory accommoda- 
tion being already considerably overtaxed. The whole of 
the lamp is of British manufacture. 

These statements are, of course, quoted on the authority 
of the Bryant Trading Syndicate, who may well be excused 
for congratulating themselves on having got hold of a really 
good thing! Their omission, however, to have tests carried 


out by one of the recognised independent institutions was 


rather unfortunate, and precludes us from expressing any 
opinion as to the qualities of the lamps. From the 
Syndicate’s price list dated June, 1910, it would seem that 
the efficiencies range between 1°15 and 1:25 watts per 
candle, though a 100-c.r. lamp is rated at 100-110 watts. 
The demonstration took the shape of an exhibition of 
“ Metalite ” lamps of many different sizes, in operation, and 


of apparatus and materials employed in their manufacture; 


Mr. Harrison, the inventor of the secret process used in 
making the filaments, which starts with tungsten powder 
and a binding material, squirted through a die, explained 
the leading features of the lamp, and answered many 
questions concerning it. We learnt that tellurium was used 


as well as tungsten, but was practically expelled from the | 


finished filament. 

The party afterwards inspected the processes of manufac- 
ture of the lamp in its various stages ; the manufacture of the 
. filament, however, was not shown. "The filaments are welded 
to the supports in an atmosphere of hydrogen with a small 
electric arc, and the exhaustion of the bulbs, after being 
partially effected with a mechanical pump, is completed with 
rotary mercury pumps. The final process consists in flashing 
the filament to drive off occluded gases, which are removed 
by heating a particle of red phosphorus in the stem before 


sealing off. Hand work is mainly employed, though some 
About 100 operatives, 


labour-saving machines are in use. 
nearly all female, were at work in the four rooms that we 
visited. 


The syndicate states that the present accommodation is 


totally inadequate to cope with the demands, and this we 
cau readily believe, for the space available is of very limited 
dimensions, and several processes were in progress in each 
room. We are informed that a site has been inspected, and 
plans have been approved, for a factory 12 times as large. 
Addressing theguestsat theluncheon, Col. Kinloch remarked 
that the factory was far too small, a fault which, he hoped, 
would be remedied at an early date. 
Hitching. however, claimed that it was the largest factory in 
this country for metallic-filament lamps. Mr. Stuart said 
that the Bryant Trading Syndicate were the pioneers of the 
industry in this country, and Mr. Metcalfe, the managing 
director, said that the ** Metalite ” lamp beat other metallic- 


filament lamps by 15 to 27 per cent. Mr. Harrison, the . 


inventor, who has been connected with the lamp-making 


Further claims 


, out in practice. 


Sir T. Brooke- 


industry for 25 years, stated that he had been at work on 
the metallic-filament lamp since 1906, and claimed that the 
syndicate now had the best lamp of this kind. — 

In the total absence of any evidence apart from the 
enthusiastic utterances of the directors of the syndicate and 
of the inventor, we are unable to express any opinion as to 
the merits of the lamp. The remarkable claims that they 
put forward are not likely to pass unchallenged by rival 
manufacturers. The works are small, and the present 
equipment is in many respects primitive, rendering a 
large output impossible under existing conditions. This, 
however, is not a material consideration, as everything must 
have a beginning. If success has been attained in spite of 
the difficulties of manufacture under such conditions, greater 
success may be confidently anticipated when suitable accom- 


modation and equipment are provided, and we sincerely wish 
that the Syndicate, which makes a strong feature of the 


wholly British origin of its manufactures, may enjoy the 


prosperity which is its due. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Co-operative Lighting. 


There are a number of cases in this town of consumers 
co-operating to form a circuit for are lamps, and they have 
been working very successfully for about four years. 


We do not use a current meter, but an hour meter, and 


we find that. we get the best results, as regards obtaining 
early payment of accounts, &c., by rendering a separate 
account to each consumer for the number of hours the arcs 
K used, at his proportionate share of the total cost per 
lotr. 

In the first instance we used to hold one consumer 
responsible for the total ; but although this is apparently the 
best and safest method, we prefer the first-mentioned 
arrangement. 

Of course, it is necessary to get a separate application 
form signed by each party to the arrangement, and to give 
each one notice that in the event of anyone falling out the 
total cost must be borne by the remainder until another 
party can be found to fill the breach. 

Shops on opposite sides of a street have been connected 
up by overhead wires. ’ 

W. H. Allen, i 
j Borough Electrical Engineer, 

Loughborough, | 

July 18th, 1910. 


In reference to B. E. E.’s” inquiry on the above 
subject in your issue of July 15th, I do not know of any 
particular installation where his suggestion has been carried 
It is also a questionable point whether 
some supply authorities would not take exception to this 
particular method of supply. | E in 

I take it that in “ B. E. Es" suggestion, each tenant 
would pay his proportional share of the total charges. This 
being the case in some instances, one tenant would have to 
pay his proportionate rate on occasions when he, perhaps,“ 
did not require the light, which would become rather a 
nuisance, or prove not an ** unmixed blessing." 

I think “B. E. E." would find it far better for 


each tenant to control his own lighting, as there 
are now on the market -ampere flame lamps 
specially designed to burn with a very high are 


voltage. These particular lamps burn two in series quite satis- 
factorily, each lamp giving a maximum candle-power of 
about 4,500 and a mean hemispherical candle-power in the 
neighbourhood of 2,800. These lamps also possess the 
advantages of long-burning hours and low carbon costs, each 
pair of carbons (one trim) burning about 90 hours, and the 
carbon costs working out at about one-tenth of a penny per 
hour. | 
A 1. 
July 16th, 1910. 
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Commutator Troubles. 


May I with great respect be allowed to add to the remarks 
on this discussion, made by my good friends, F. Wiggins and 
Sons? It being a matter of absolute indifference to my 
firm whether pure mica or micanite be used for commutator 
insulation, my remarks on the subject may, I think, be 
considered unbiased. 

From the experience gained hy many years’ close contact 
with electrical engineers whose hair is being, or has already, 
turned grey by the problems associated with this subject, J 
am of opinion that whether sections made of solid mica sheet 
or micanite be used, the strains and stresses to which this 
insulation is put are such as must sooner or later result in the 
edges of the material getting broken or chipped and the 
pieces being dragged or thrown ont. 

Your electrical engineer of to-day must have an insulator 
which is nice and soft, and which will wear evenly with the 
copper, and it is the process through which micanite 
is put in the course of its manufacture, and which renders 
it more soft and even wearing, that a preference i in its favour 
must be put, down to, and not the mad craze for 
cheapness, &c."' 

There are, of course, two sides to every question, and 
whilst to some extent agreeing with Messrs. Wiggins, that 
there is .a possibility of micanite giving off small broken 
pieces, after a certain amount of wear, this possibility is 
daily becoming less and less owing to improved methods of 
manufacture ; and although this trouble is of necessity greater 
in the case of micanite than of pure mica, the advantages of 
softness and even wearing qualities in favour of the former 
in conjunction with the great saving in cost far outweigh 
anything that can be brought forward against it in favour of 
pure mica. 

per pro. D. Jaroslaw, 

L. VANDERVELDE, Manager, 


London, E.C., July, 15th, 1910. 


Lightning Conductors. 


In “ Lightning Conductors and Lightning Guards,” page 
50, Sir Oliver Lodge says, ** No conductor is able to prevent 
side-flash altogether, unless it is zig-zagged to and fro so as 
to have practically no self-induction ; in that case, the side 
spark is nearly stopped.” On pages 47, 289 and 339 he 
describes, in detail, experiments showing the side-flash reducing 
effect of zig-zagged conductors. 

Are we to suppose that Sir Oliver Lodge also has 
* totally * its purpose and effect on self- induction? 


Alfred Hands, M. I. E. E. 
London, E. C., 
July 18th, 1910. 


[Our correspondent, in justice to Sir Oliver Lodge, 
really ought to have given the complete quotation. As he 
has not done so, we must: —“ No conductor is able to pre- 
vent side-flash altogether, unless it is zig-zagged to and fro 
so as to have practically no self- induction; in that case the 
side-spark is nearly stopped. But so long as a conductor 
is straight (and a lightning conductor must, of course, be 
straight) so long will there be some tendency to side-flash, 
however thick it be made." The italics are ours. The fact 
is that Sir Oliver (on pp. 47 and 289) was dealing with 
a non-inductive conductor of tinfoil, 3 in. broad and 21 ft. 
long, doubled flat upon itself (or “ zig-zagged ") repeatedly, 
with paraffin paper between the layers for insulation, so as 
to abolish self-induction as far as possible." On page 339 
the reference is to a comparison between a non-inductive 
zig-zag of wire wound on pegs on a board, and the same 
length of wire carried round the room. 

[n the case of a tall chimney, the problem is to connect 
the top with the earth by a conductor having the minimum 
of self-induction ; a straight conductor has less self-induc- 
tion than a conductor of any other shape whatever, joining 
the same two points, and a broad thin ribbon has less self- 
induction than a thick rod. We did not think it necessary, 
last week, to state so elementary and well- know n a proposi- 


tion.— Eps. E. R.] 


LEGAL.  . 


THE ATTORNEY-GENERAL r. WEST HAM CORPORATION. 
(Continued from page 92.) 


Continuing, on Wednesday, July 13th, SIR ALFRED CRIPPS said 
the plaintiff believed that there was outstanding to the present day 
a deficiency of revenue account which amounted to over £14,000. 
That amount had been secured by an illegal method of borrowing. 
Corporations were under a statutory obligation to pay their debts 
year by year, and if there was any deficiency to pay the debt out of 
the local rates: The debt was the ratepayers’, and it was required that 
they should pay their way as they went along, because if that was not 
done the debt became a burden upon future ratepayers with which 
they were not concerned, and which they ought not to be called 
upon to bear at all. Persons who, for the time being, had the benefit 
of this electric light undertaking, should also make up any defici- 
ency, and not leave it as a charge against future ratepayers. So 
far as current expenses and revenue were concerned, the Corpora- 
tion had no power to borrow at all. The next Act in order of date 
with which he had to deal was the West Ham Corporation Act 
of 1893, which to some extent amended the Act of 1888, and then 
they came to the Act of 1893. That Act gave the Corporation 
power to purchase electrical fittings incidental to their supply, 
but it was important to bear in mind that any expense incurred by 
the Corporation under the sections of that Act was to be 
deemed an expense incurred under the Electric Lighting Act of 
1882, where not otherwise provided for. Sec. 52 of their provisional 
order of 1892 gave the Corporation power to borrow, but only power 
to borrow in accordance with that section. It could only be done 
as a charge on the local rates with the sanction of the Local 


Government Board. He did not find that those powers were ever 


exercised, or purported to have been exercised, in respect of the 
amounts of which the plaintiff complained. Coming to the way 


-the accounts had been kept, counsel said there was some slight 


difference between the parties as to the figures, but he thought it 
would appear that the accounts up to March 31st, 1908, showed that 
the electric lighting account had been overdrawn to the amount of 
£44,952 12s. There were other sums amounting to £90,000 odd, 
and at that time the Corporation had got an overdraft without 
authority of £148,671 odd. According to the bank, they had lent 
nearly £150,000, which was wholly illegal. 

His LORDSHIP asked how the electric undertaking accounts were 
kept. Were they balanced each year ? 

SIR ALFRED CRIPPS said they were made up each year to March 
31st. 

His LORDSHIP said then he could know whether there was a 
profit or loss. The accounts so far had not shown that. All they 
had shown was that the Corporation had overdrawn the electric 
lighting account. It was important, as it might be that there was 
sufficient to pay off the overdraft each year. 

SIR ALFRED CRIPPS said he did not think that his Lordship 
would find that was so. What he would find was that after the. 
matter had been considered by the Finance Committee a communi- 
cation was made to the bank with reference to this overdraft, the 
amount of which was very large indeed. 

Mr. JUSTICE NEVILLE said he thought he understood the nature 
of the case, and from remarks that had fallen from Mr. Danck- 
werts he gathered that the parties were not really agreed as to the 
facts. Under those circumstances was it possible to proceed with 
the case until the accounts of the Council had been taken? 

SIR ALFRED CRIPPS thought so. There would be sufficient to 
explain what the course of dealing with the funds had been which 
would enable his Lordship to determine the principal question. 

Mr. DANCKWERTS suggested that it might be more convenient 
to take the accounts first, but his LORDSHIP said that if Sir 
Alfred thought there was a question to be determined first he must 
hear the case. 

SIR ALFRED, continuing, contended that it made no difference 
whether the loan was for a limited time or continuous; for if the 
overdraft was removed from time to time the Corporation were 
working upon what the plaintiff said was an illegal overdraft. 
Dealing at length with the correspondence counsel submitted that it. 
showed the overdraft was being used for revenue purposes. He 
submitted that the Corporation could not borrow in the way the 
correspondence showed that they had borrowed. They could not 
borrow generally under their powers to borrow. They must borrow 
for a specific purpose. and, having obtained powers to borrow for 
that specific purpose, they could not use the money for another 
purpose. For instance, they could not obtain power to borrow for 
their tramway undertaking, and then apply the money for electric 
lizhting. Further, he submitted that without putting themselves 
in a position to raise money by permanent loan they could not raise 
it by overdraft. According to the minutes of the Bank the overdraft 
was for the general purposes of the Corporation. They showed that 
the whole position was brought to the notice of the Bank, 
and the Bank was cognisant of all that was going on. 

His LORDSHIP put the case of where the Corporation had been 
authorised to borrow, but were advised by their broker that the 
state of the money market made it inexpedient to borrow at that 
time: and, consequently, went to the bank and asked for a tem- 
porary ov 'erdraft. That, he suggested, would be legitimate. 

SIR ALFRED thought not, except as a temporary expedient. 

His LORDSHIP said he was putting it as a temporary expedient. 

COUNSEL said that his case was that what the Corporation had 
done was not done by way of temporary expedient, but by way of 
continuous overdraft. They could not, as against illegal borrowing, 
take advantage of the Consolidated Loans Fund. A great part of 


Vol. 67. No. 1,704, JULY 22, 1910. ] 


THE ELECTRICAL REVIEW. 


127 


the overdraft here was for expenditure that had not been sanc- 
tioned at all. Whether or not thë Corporation could be entitled 
to borrow in anticipation of obtaining powers to do so, there could 
be no authority for setting the balance of the loans fund against 
unauthorised borrowings. Here, in the words of the reported case, 
the Corporation had not merely a temporary borrowing but a 
normal floating debt, and the whole of the authorities were to the 
effect that such a debt was illegal. 

Speaking broadly on the authorities his contention was that the 
Corporation had no power to arrange for an overdraft apart from 
the consolidated fund except for purely temporary purposes, and 
that the pooling of the accounts was absolutely illegal and could 
not be justified. The present case practically related entirely to 
the electric lighting account, and it would not in evidence be 
necessary to go into theother accounts in anything like detail, but it 
would be necessary to refer to them for the purpose of showing 
how the accounts of the Corporation were kept and the general 
impropriety. 

MR. LEON KEEN, chartered accountant, was then called for the 
plaintiffs, and said that he had been in practice as an accountant 
for 27 years and had largely had to do with accounts of 
Corporations. For the plaintiffs he had investigated the accounts 
of the West Ham Corporation for three years—from April 1st, 1905, 
to March 31st, 1908. For the quarter ending March 31st, 1908, it 
appeared that on the electrical fund revenue account there was an 
overdraft of £44,952 12s, and that the capital electrical account 
was overdrawn to the amount of £92,452 4s. 4d. Those figures 
appeared in the published accounts of the Corporation. Some 
£1,500 odd was deducted from the £92,452, but in his opinion it ought 
not to have been, as it was money for a special purpose, and should 
have been carried to a special account. The revenue account 
included all the expenses relating to the manufacture 
and supply of electricity. It represented the expenses over the 
revenue obtained from the supply of current ; of that, £4,669 was 

for expenses incurred in the year 1906, and was charged to the net 


revenue account in 1908. Stores in hand, £22,000 odd, was only 


another way of saying that the Corporation had borrowed from the 
bank to pay for those stores. Thesame thing applied to the motors. 
They were paid for out of the overdraft. The electrical accounts 
always showed an overdraft on revenue. The lowest was £28,000, 
and from 1907 it had always been over £40,000. The £92,000, 
overdraft of electric lighting capital account, was an amount that 
had been accumulating. It started at £12,000, and went up to 
£16,000, £17,000, £18,000, £25,000, £26,000, £40,000, £46,000, 
£63,000, £70,000, £86,000, £89,000, until in 1908 it reached 
£ 92,000. 

On the resumption of the case on Thursday (July 14th), Mx. 
KEEN, in cross-examination, said, in answer to MR. DANCKWERTS, 
that he had been given access to every document he had wished to 
see. There was nothing in the books of the Corporation to show 
that they were otherwise than well kept, and throughout the Cor- 
poration's accounts were audited by an eminent and independent 
firm of chartered accountants. 

COUNSEL asked whether, apart from any question of alleged 
illegality, his investigations disclosed anything in the nature of 
misappropriation ? l 

Mr. KEEN: Oh dear no. 

SIR ALFRED CRIPPS: The plaintiffs have never suggested any- 
thing of the kind. 

MR. DANCKWERTS said he was obliged for that admission. 

In answer ta MR. BUCKMASTER, for the bank, WITNESS said that 
there was nothing in his examination of their books and papers that 
would enable him to say that the bank must necessarily have known 
the source from which the moneys paid into the Corporation’s 
general account came, or the purposes for which moneys were drawn 
from the acoount. | 

This concluded the plaintiffs’ case. 

His LORDSHIP intimated that he would like to hear what the 
plaintiffs had to say with regard to defendants' application to 

amend by pleading the Public Authorities Protection Act. 

SIR ALFRED CRIPPS submitted that it was now too late to admit 
of such an amendment, and if any amendment was allowed it ought 
only to be on terms. 

His LORDSHIP said it could, of course, only be on the terms of the 
defendants paying the costs and the plaintiffs having the opportunity 


of calling further evidence to bring the allegations up to date. He 


would, however, hear how the plaintiffs put their case on the present 


materials, reserving the question of the defendants’ right to amend - 


to be dealt with, if necessary. 

Mn. MACMORRAN then summed up the case for the plaintiffs. 
The electrical undertaking of the Corporation, he said, was a separate 
trading concern, and that being so, the Corporation were required 
to keep and publish separate accounts in respect of it. It had been 
proved that the Corporation had overdrawn both the capital and the 
revenue account. On the face of it, therefore, there was something 
that called for an explanation. They found that the overdraft both 
of capital and revenue was not covered by any sanction to borrow 
on any statutory authority. | 

His LoRDsHIP : With regard to the electricity there was not. 

MR. MACMORRAN said they had to proceed upon that state of 
things. The Corporation kept separate accounts of their different 
undertakings, and the result as regards the electricity account was 
as he had stated. It had been suggested that there might be some 
power to borrow with regard to the capital account, but it could 
not be suggested with regard to the revenue account, for there the 
Corporation had to provide for the expenses out of the district rate, 
It could not be said that there was a sanction for this overdraft, 
because there wag enongh money to meet it out of the general dis- 
trict rate, for the money had not been so applied, The money was 
represented by motors, fittings, &c, In other words, they had 


borrowed money from the bank to buy motors and fittings, and by 
doing so they had contracted an illegal debt. 

Mr. JusTICE NEVILLE: Assume the borrowing for electricity 
was ultra vires, you had to consider what was the result. You 
could not restrain them borrowing without the sanction of the 
Local Government Board that which was already borrowed. 
He supposed all that could be done was to restrain further 
borrowing. 

Mr. MACMORRAN said if it was an illegal borrowing, then it was 
an illegal debt. It was not merely ultra rires, but it was a thing 
that was illegal for them to do. That being so, the Corporation 
had no power to apply any money in their hands for payment of 
such a debt, 

MR. JUSTICE NEVILLE : But supposing that they had done it ? 

MR. MACMORRAN submitted that in that case théy would have 
to repay it. It might have to go further and make some persons 
personally responsible. With regard to the interest on the money, 
there could be no question that if it was borrowed without express 
sanction the interest ought not to be paid. 

MR. JUSTICE NEVILLE: Assuming you are entitled to an in- 
junction, what do you say as to the rest of the relief? . 

Mr. MACMORBAN said that if originally illegal no subsequent 
act in paying off the money could legalise it. 

MR. JUSTICE NEVILLE said he saw some difficulty in the form 
any order ought to take. The only way the Corporation could put 
themselves right was by levying a rate for the purpose, and he waa 
not sure that they could legally levy a rate. 

Mr. MACMORRAN pointed out that the Corporation had sources 
of revenue other than the rates. It was sufficient for the plaintiffs 
that this debt was illegally incurred, whatever the consequences 
might be that followed from it. He submitted that the money 
must be put back somehow. If the bank gave this loan with the 
knowledge that it was illegal, then the bank was liable. From the 
way the accounts had been kept it was clear that the bank had had 
notice that there was a large overdraft in respect of the electricity 
account. 

At this stage the hearing was adjourned. 

On Friday MR. DANCKWERTS opened the case for the defendant . 
Corporation. The case. against them, he submitted, had been 
founded upon mere technicalities, and the Attorney-General, repre- 
senting ratepayers, had disregarded the substance of things. The 
plaintiffs’ own accountant had admitted in cross-examination that 
there had been nothing in the nature of dishonest dealings, and the 
overdraft at the bank had been treated by the drawing of cheques 
in favour of the lawful creditors of the Corporation. What had 
really happened was that by arrangement the Corporation had got 
the bank to pay their creditors. They had done nothing more than, 
for the sake of convenience, to transfer the debt from one creditor 
to another, and that, he submitted, they were perfectly entitled to 
do. The Corporation were advised that during the period under 
discussion—the period during which this overdraft was created— 
it would be inexpedient to go to the stock markets to raise money. 
They suffered in that respect, and also in consequence of the extra- 
ordinary delay on the part of the Local Government Board in giving 


their sanction for the raising of certain necessary loans. Under 
these circumstances, what was the Corporation to do? Their 
affairs could not be allowed to stand still, and 


creditors had to be paid. The only practical thing for them 
to do was to go to the bank and get them to pay the oreditors. 
With regard to the Consolidated Loans Fund, he submitted the 
Corporation.had the right to lend themselves the money pending 
the sanction they were expecting to get from the Local Government 
Board daily or even hourly. He should ask the Court to say that 
the Corporation in no way deserved the castigation sought to be 
inflicted upon them, and that technicalities could be pressed too far. 
No harm had been done. The action was supposed to be taken in 
the interests of the ratepayers, but it would have just the reverse 
*result. This was unnecessary and expensive litigation which had 
been started by people who could not hope to benefit at all by it. 

Mr. PATTERSON, treasurer to the West Ham Corporation, was 
called for the defence, and in answer to Mr. Danckwerts, gave in 
detail the methods by which the Corporation’s accounts were 
kept and the application of the overdraft to the various purposes 
for which it was used. i 

On Monday, in cross-examination by SIR ALFRED CBIPPS, he 
said that in 1906, the authorised loan was £94,026. It was true 
that at that time they were negotiating with the bank for 
borrowing £200,000, and that was pertly for the electricity 
account and partly for the education account. When the letter. 
was written to the bank on January 23rd, 1906, the total sanction 
obtained for loans amounted to £94,026. 

SIR A. Cripps: And you had no other sanction. 

WITNESS: No other sanctions, but we had borrowing powers 
outside the sanctions. The Board of Education required £26,093. 

COUNSEL: Were you not asking to borrow £200,000 on general 
account ? 

WITNEss said that the £200,000 included the Education account, 
and the Corporation had borrowing powers outside the Acts. These 
borrowing powers were not exhausted at that time. Of the money 
the Corporation were then getting from the bank, part was spent on 
electricity, but witness did not know the exact amount. They set 
off against the general district fund what was overdrawn on 
the electricity account, There was always a substantial working 
balance left over from the district rate. It was always looked upon 
as a working balance for the whole of the accounts of the Corpora- 
tion. For the year ending March 31st, 1909, the estimated charge 
on the district fund for the electrical undertaking worked out at 
£16,669 odd. The Corporation had included in the general rates 
sums for the payment-off of the overdraft. T 

Do you think it js right for any purpose to mix up the district 
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fund account with the borough !fund account.: —Theoretically no, 
practically yes. 

Could you have properly taken any part of the borough fund for 
'' electrical purposes? No. 

WITNESS, further cross-examined, said that in March, 1910, the 
overdraft for electricity was revenue account, £35,000 odd : capital 
‘account, £57,000 odd. Substantially, since 1903 up to 1907 the rates 
had been 10s. in the £. 

Was not your real difficulty in raising money that your rates were 
.'80 high? 

WITNESS said that was not the real difficulty. 

What were you paying the bank for the money you were borrow- 
ing from them ?— per cent. 

And what rate of interest were you crediting the loan account ? 
—4 per cent. Continuing, WITNESS said the interest on the consoli- 
dated loan fund was 14 per cent. below bank rate; at that time the 
bank rate was 3 per cent. 

So that you were paying on the consolidaded loan fund 14 ?—We 
were up to March, 1908. 

WITNESS further said that the electricity undertaking was 
started in 1904. He did not know that the relators in this case 
were paying £7,000 a year in rates, but he knew that they were 
very large ratepayers. 

Re-examined, he said that there was no truth in the suggestion 
that the Corporation had kept property out of the assessment. 

This concluded the evidence for the Corporation, and Mr. BUCK- 
MASTER proceeded to open the case for the bank. The money 
obtained from them, he said, had been used for the purpose of 
keeping the electrical undertaking going. and it was in evidence 
that the electrical undertaking could not have gone on without 
this money being raised. There was no evidence that the bank 
knew the way the money was being expended. The statement to 
the bank was that it was necessary to keep things on foot, to pay 
the people who had done the work and the people who had 
supplied the goods. Either the Corporation had to pay these 
expenses, or the creditors had got to go unpaid. He submitted 
that these were legally incurred debts for a lawful undertaking, 
for there was no question that the electric light was a lawful 
undertaking. The debt to the bank was given by the Corporation 
'for its authorised undertaking, and was honestly incurred in per- 
suance of a lawful undertaking they had. It was necessary for 
the continuance of the undertaking that the creditors should be 
paid, and that to the bank whose money had paid them the money 
must be. refunded. It could not be right that the ratepayers 
should enjoy this undertaking financed by the money of the bank, 
and then leave the bank unpaid. In conclusion, he contended that 
‘all the bank’ had done was to lend a sum for which they knew the 
Corporation: had borrowing powers, and they could not be held 
responsible if the Corporation had applied the moneys for purposes 
‘for which they had no borrowing powers. 

On Tuesday ÑIR ALFRED CRI PS replied on the whole case. and, 
in the course of his reply, said that he had consulted with Mr. 
‘Buckmaster, and for the present was willing to leave the case 
against the bank where it was. His Lordship would under- 
stand that what the plaintiff was anxious for was a declaration 
that the course of conduct of the Corporation was ultra rirex. 
His submission was that the Corporation should obtain their 
"borrowing powers before they incurred the expenditure. 

In the course of the reply, terms were arranged as regards the 
bank. It was agreed that upon payment by the bank to the 
Corporation of £7,000 in respect of the interest paid to the bank on 
the balance of the overdraft, and on the bank agreeing to pay the 
plaintiff's costs ax between party and party, including the indemnity 
costs, all proceedings against the bank should be stayed. The £7,000 
was to be placed to the credit of the Corporation at once. 

Mk. BUCKMASTER desired to point out that though the bank had 
come to this agreement for the purpose of saving embarrassing 


inquiries, they in no way admitted any liability. .c 


At the conclusion of the reply. his LORDSHIP said he thought it 
was a case in which he had better put his judgment into writing, 
and judgment was accordingly reserved. 


FREEMAN & Sons r. MIDDLETON ELECTRIC TRACTION Co., LTD 


On the 14th inst. Mr. Justice Hamilton resumed the hearing at the 
Manchester Assizes of a claim by plaintiffs, contractors, of Hollin- 
wood, for €1,699 in respect of extra work done for the defendants, 
in carrying out a contract, the tender for which amounted to 
438.781. Mr. Sutton and Mr. Acton represented the plaintiffs, and 
Mr. Horridge. K.C.. and Mr. Hills the defendants. In the statement 
of claim it was set forth that Mr. Angus, who it was contended had 
been appointed resident engineer. had given orders for extra work 
to be done amounting to 4 6,843, and that had been paid less the 
aum of 4 1.699 now claimed. 

Mr. HORRIDGE, for the defence, argued that Mr. Sellon, the 
chief engineer of the defendant company, was the person to 
decide what were extras on the contract. Mr. Horridve submitted 
he had no case to answer, but his Lordship overruled this. 

MR. SUTTON said their cause for action was that the defendants 
had refused to go to arbitration. 

MR. SELLON, the chief engineer of the defendant company, said 
he had never sanctioned the appointment of Mr. Angus as resident 
engineer, but in cross-examination, he admitted he passed the 
firures for payment of work done by the contractor. less 20 per 
cent., held back as retention money. 

On Friday the hearing of the action was resumed. In the course 
of the proceedings, MR. SELLON said he assumed that during the 


construction of the tramway he had been on the job some 20 or 
30 times $ oW. 


. nection with the conductors. 


The JUDGE gave a lengthy judgment, in which he said that Mr. 
Angus was never anything but,a resident engineer, the deputy of 
Mr. Sellon, appointed to assist him, and not to relieve him of any of 
his duties under the contract. There was no evidence to satisfy the 
Judge that Mr. Angus was the engineer to give orders in writing 
under the clause of the agreement, which dealt with those matters. 
He therefore gave judgment for the defendants. He did not, he 
said, think the plaintiffs had been very well treated, and naturally, 
sitting as a juryman, he would be inclined to say that judgment 
should be without costs. But he had come to the conclusion that 
if he said judgment would be without costs it would only be 
because he was sorry for the plaintiffs ; that seemed to be an 
insufficient judicial reason, and therefore he gave the defendants 
their costs. 

In reply to MR. SUTTON, the JUDGE said he would not grant a 
stay of execution. 


FACTORY ACT PROSECUTION, 


AT Houghton-le-Spring Petty Sessions, on the 14th inst, the 
Newcastle-on-Tyne Electric Supply Co. were summoned on two 
charges under Sec. 28 of the Factory and Workshops Act, 190]. 
Mr. H. S. Mundahl, instructed by Mr. R. Sheriton Holmes, New- 
castle. on behalf of the Director of Public Prosecutions, appeared 
for the prosecution, and Mr. W. S. Burton represented the Supply 
Co. 

Mn. BURTON took a preliminary objection on the ground that 


words had been imported into the summons that did not appear in 


the section of the Act, and that the particular summons with which 
they were then concerned did not disclose an offence. 

Mr. MUNDAHL replied that the information was that a certain 
man died by reason of the defendant company having neglected to 
observe the regulations in pursuance of the Act, inasmuch as they 
failed to comply with the regulation by permitting an unskilled 
man, not being an authorised or competent man, to undertake 
certain work. After some discussion, the Bench decided that the 
case should proceed. : 

Mr. MUNDAHL said the defendant company were the owner of 
works for manufacturing, transferring, and distributing electricity 
at Philadelphia, and on April 15th they had occasion to employ 
Walter Patterson Liddell. a joiner, in a kind of passage between the 
switchboard and the wall of the building. He understood that 
there was about a yard space between the board and the wall. On 
the morning in question Liddell went in with an electrical 
engineer, named Archbold, who was going to do something in con- 
Archbold was going to fit in a bush 
which had got loose, for which Liddell had made a wedge. By some 
means or other Liddell came in contact with one or other of three 
conductors, and he received a shock of 3,000 volts, with the result 
that he was killed. There could be no doubt that Liddell met his 
death while he was engaged on the work at the back of the switch- 


board, and that he was killed by a shock of electricity in conse- 


quence of coming in contact with some of the conductors containing 
a very high charge of electricity. He urged that Liddell was not a 
man of technical knowledge or experience adequate to avoid 
danger. Liddell was employed by a Mr. Wardroper, and was per- 
mitted, as he (Mr. Mundahl) had said in the information, by the 
company or their officials to go into tbe place referred to, and to be 
exposed to danger where practical knowledge or experience was 
required to avoid danger. It might be that Liddell was handing 
something to the electrician--they did not know exactly what 
happened, but what the prosecution urged was that the deceased 


‘was allowed to engage in work where technical knowledge or 


experience was required to avoid danger. It might be said that the 
conductors were insulated, and that certain precautions were taken 
to render them as harmless as possible, but insulation or not, the 
man was killed. and he submitted that an offence had been com- 
mitted by the defendants having failed to take adequate steps to 
prevent the deceaxed from engaging in the work referred to. 

Mn. BURTON: My point is that Liddle was a competent joiner, 
was 31 years of age, was in full possession of his faculties, and to 
that extent, was on April 15th electrically competent and, there- 
fore, fulfilled all the requirements of the Act. Mr. Burton con- 
tended that the deceased was electrically competent by the knowledge 
imparted to him by persons at the works and by warnings given 
him. 

Mn. MuNDAHE said the only question for the bench was—-Was 
the deceased competent, a competent man where technical know- 
ledge or experience was required in order to adequately avoid 
danger ? 

The depositions taken at the Coroner's inquiry into the death of 


‘Liddell were put in. 


Mr. Burton, for the defence, said it had not been proved that 
the deceased was not competent, and therefore, prima facie, the 
prosecution had not made out a case in respect of that summons. 

GEORGE WARDROPER, contractor, Penshaw, said the deceased was 
a competent man as a joiner, and had been employed at the 
Philadelphia power station for three weeks, 

FERDINAND FAWCETT PYLE, enyineer-in-charge of the power 
station, said that Liddell had to get permission from witness before 
he could work at the western switch chamber, where the fatality 
occurred, The passage referred to was not exactly a passage. but 
was the inside of the chamber. One-half of the chamber was 
occupied by the switehboard. Liddell was under the charge of 
Archbold, and was doing work in the western chamber similar 
to what he had done in the eastern chamber, the chambers being 
alike. Witness told Liddell that he must not touch the insulated 
conductors. The conductors were distinctly painted yellow. 
Witness told deceased they were “alive.” and that a chisel or any 
sharp tool might cut through the insulation, 
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PERCY H. ARCHBOLD, with whom deceased was working, said 
Liddell handed him a *védgó to complete a job. 

Mn. MUNDAHL: You thought it was necessary that this man 
should be warned ?— Yes. 

Unless he was warned there was danger? — Tes. 

If he had the technical knowledge and experience of & competent 
man, why was it necessary to warn him ?—He might have forgotten. 

Mr. MUNDAHL; The warning suggests that the man had no 
knowledge. 

Mr. BURTON (to Witness): My friend put it to you that there 
was danger, I suggest that it was nothing more than a risk, and 
that apparently the insulation was sound.—That is so. | 

JAMES CUSWORTH, chief engineer of the co-operative department 
of the Newcastle Electricity Supply Co., said the switchboard was 
of thelatest type, and the insulation of the conductors the best 
that could be used. All that Liddell required to know was that 
the conductors were “alive,” and that there was risk if he came 
into contact with them with tools. If they were unable to employ 
& joiner in such circumstances as Liddell was employed in, there 
would be unreasonable and serious interference with their business, 
as they supplied collieries with electricity day and night. 

Mr. BURTON asked the Bench to find, in the first place, that 
Liddell was competent, and that, in the second place, the company 
had done all that was reasonably necessary to provide against the 
man meeting with any sort of accident. He submitted that the 
company was clearly justified in employing Liddell, having regard 
to all the circumstances. | | 

The Bench retired, and on returning into Court Mr. R. RICHARD- 
SON, the chairman, said the Bench found that Liddell was not 
competent for the work he had to do, and they, therefore, fined 
the company £10 and costs. 

Mr. MUNDAHL said they had brought the case to get a definition 
of the word competent for the public benefit, and did not nsk 
for costa. 

Mn. BURTON said he might be instructed to take the case to & 
higher court, and the magistrates, in the event of an appeal, fixed 

the recognisances at £100. 

Mr. MUNDAHL said he would not proceed with the second 
summons. 


SMITH r. WITNEY ELECTRIC SUPPLY Co., LTD. 


. IN the Chancery Division on Friday last, Mr. Justice Swinfen Eady, 
on the motion of the plaintiff in this debenture-holders' action, 
appointed & Receiver of the company. 

MR. CLAUSEN, for the plaintiff, said the company was incorporated 
in 1899, and in 1902 created an issue of debentures. The interest 
was not in arrear, but the case was one of jeopardy. The business 
of the company was now being carried on at a loss, and the company 
would not be able to pay the interest due in December or to pay off 
the debentures that fell due then. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only. | 


r 


„ STREET LIGHTING” writes:—“ As our street-lighting contract 
will shortly be coming on for renewal, and as we shall, in all 
probability, be in competition with the local gas company, we 
shouled esteem it a favour if you would explain in your ‘Legal 
Query Column the following: 

*]. There are on this U. D. Council three gas directors, and 
possibly three or four gas shareholders. Are these gentlemen legally 
entitled to a vote as to whether electricity or gas should be adopted 
when the tenders for street-lighting are submitted ? 

“2, Further, assuming that we should not be put in competition 
with the gas company, would it be in order for these gentlemen to 
vote against a certain sum being paid to us for the illumination of 
the streets ?” 

*The first question can be answered by reference to some Acts 
of Parliament, which provide that members of borough and county 
councils are prohibited from contracting or being interested in 
contracts with their councils by the Municipal Corporation Act, 
1882, Sec. 12. But a person is not disqualified by reason of having 

a share or interest in any company which contracts with the 
council for lighting or supplying water. In the case of urban and 
rural district councils (it is understood that the council referred to 
in the query is an urban district council), members of these bodies 
are under à somewhat similar disability ; & member is not dis- 
qualified for being elected by reason of being interested (c) in any 
contract with the council . . . as & shareholder in any joint stock 
company ; but he shall not vote at any meeting of the council . 
on any question in which such company are interested, except that 
in the case of a water company, or other company established for 

. the carrying on of works of a like public nature, this prohibition 

may be dispensed with by the county council ” (Local Government 

Act. 1894, Sec. 46). This would seem to answer the first query. 

As to the second, this would seem to be covered by the same 
section of the same statute, as the gas company would clearly be 
interested in the streets being lit by electric light. 


“ TELEPHONE INQUIRY” writes :—‘ A has telephone concessions 
in towns and municipalities © and D, with Government concession 
to trunk between the two cities. 


- * 


^ B has only a Government concession to trunk from c to D, with 
a call-office or centre in each town; and has been refused leave by 
the Town Councils in C and D tol make any derivations from his 
system or centres inside either municipality to any subscriber, and 
only has the right to one centre or call-office in each town (centres 
marked E and F). 

“B rented a metallic circuit to H in € town and to J in D ‘own 
(to speak directly to each other), wien, leave: from the Town 
Councils. 

From the house of H two wires run andi join. ie uet trunk of 
B inside the municipality, and run direct on B's post to D town— 
J's house in D town. NOrE.— Neither H nor J has any. Govern- 
ment or Town Council leave to make the connection himselt or 
accept it from B company. 

‘A naturally feels that his rights are. infringed, and elaine that 
B has made a derivation to connect-up H, and so has gone against 
the leave of the Town Council ; and also has infringed the rights 
of A, and A’s contract with the Town Council, which, says that 
A alone will have the right to make derivations inside the 
municipality. 

“B claims that it is not a derivation from his centre or system 
or trunk, as H's wires run direct to D town without any connection 
with any other house but J’s 

Do not any wires belonging to a company and rented out, 
running on their trunk posts and cross arms, form part of their 
system or trunk? and if these wires branch off from that trunk to 
enter a house of a subscriber, is that not a derivation from their 
trunk ? 

„What other claims do you think that A can put forth to prevent 
further encroachments? NOTE.—H and J are matrix and branch 
houses of same firms in the two towns.” 

*. It is not altogether easy to answer these questions without 
access to the statutes or ordinances under which the municipality 
have the right to grant telephone concessions. It appears, however, 
that the sole right to grant telephone rights in a particular 


municipality is vested in that municipality, and they apparently 


TRUNK $2 LINES 


have a right to confer a monopoly. Upon the facts stated, it would 
appear that B has not a shadow of. right to establish more than 
one office in either town, and the fitting up of an instrument in a 
subscriber's premises would appear to be a direct violation of this 
right. If it were permissible for B to give a single connection 
with the main trunk-line, it is impossible to see why the same 
privilege should be withheld from X, Y and Z, to the manifest 
destruction of the monopoly enjoyed by A. 

In England, of course, nothing is known of monopolies conferred 
on individuals for the exercise of telephonic rights in particular 
towns or districts. The monopoly for the whole country is vested 
in the Postmaster-General, who for a period of years has transferred 
his privileges to the National Telephone Co. The Telegraph Act 
provides that it is lawful for a business firm having two offices to 
have & private wire between those offices, It would, however, be 
illegal for that firm to allow other persons living at either end of 
that wire to hitch on to it and make use of it. 

With regard to the remedy of which the A company can avail 
itself, this can only be found by an examination of the local laws. 
It would be necessary to see the document by which a telephone 
monopoly was granted in order to ascertain whether the authority 
granting it undertook to take steps to secure. that it should not be . 
violated. 

It is difficult to see how the A company can of itself take pro- 
ceedings against the B company. To take & suggestion from the 
laws of America, it may be mentioned that, according to the Act of 


Congress, Sec. 5,263, telegraphic monopolies are illegal in any of the 


States of the Union. Apparently the monopoly to which our 
correspondent refers does not contravene the laws of the place from 
which he writes. 


„% AGNOLA ” writes:—‘‘ With further reference to mine of the 
24th ult., I should be obliged if yon would let me know whether it 


is legal for the solicitor to a gas company to act as Town Clerk 


when the question of public lighting is being discussed. There is a 
regular row on about the street lighting question, and the public 
are most dissatisfied with the gas lamps erected.” 

* A town clerk, who is appointed by virtue of the Municipal 
Corporations Act, 1882 (Sec. 16) is not entitled to any payment in 
addition to his salary for duties imposed on him by statute, in the 
absence of a special provision to that effect (Jones v. Mayor of 
Carmarthen (1841), 8 M. and W.). But, if duly qualified, he may 
be appointed professional adviser to the council, and receive’ for his 


services such remuneration, beyond that paid him as clerk, as may 


be agreed on. He is entitled to “all proper and reasonable fees and 
charges" for his work under the Parliamentary Registration Act, 
1843. So far as can be ascertained, a town clerk is not ordinarily 
entitled to take private practice. It will probably be found, on 
further inquiry, that it is the firm of which the town clerk was at 
one time a member that is acting for the gas company. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Doulton Insulators. . 


The carrying and supporting of cables on walls and in subways 
of all descriptions cannot be effected by a more satisfactory method 
than by the adoption of the cable-racks manufactured by MEssRs. 
DouLTON & Co., of Lambeth Pottery, S.E. These are illustrated below 
(fig. 1), and consist of cream-glazed vitreous stoneware, mounted 
upon cast-iron bases, and held firmly in position by means of studs 
screwed into the base and with nuts and washers. The racks are 
made in two sizes—No. 1 for large and heavy cables from 1 in. up 
to 3 in. diameter, and No. 2 for lighter cables from } in. diameter 
upwards. The outside dimensions of the cleats in each series are 
the same, and therefore the cleats are interchangeable ; but the 


Fic. 1.—-DOULTON CABLE RACKS. 


cable ways are varied in size to suit the diameters of the cables 
Doulton's rack-insulators have been supplied in quantities; the 
metal-work is light but substantial; the parts are readily renewed, 
and sizes of cleats can be altered as requirements necessitate. 
The whole can either be permanently fixed to walls by means of rag 
bolts. or the racks can be held temporarily with ordinary bolts or 
coach screws. 

‘Messrs. Doulton also supply large quantities of shackles, reels, 
bobbins. bushes, button-type and petticoat insulators, and they 
manufacture these both in white vitreous porcelain, at their works 
at Burslem, Staffs., or in brown or cream glazed stoneware, at their 
Lambeth works, London. 'They are also large makers of various 
types of high-tension insulators for overhead transmission work, 
and their insulators have been tested to upwards of 100,000 volts. 
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FIG. 2,—VARIOUS PATTERNS OF DOULTON INSULATORS. 


For underground work, a satisfactory method'of affording pro- 
tection to cables is by using the Doulton stoneware troughing and 
covers with vitrified glazed stoneware bridge-insulators. This 
material is of the highest quality, with high insulating properties, 
and the advantages of the use of stoneware throughout for insula- 
tion purposes are obvious. The lengths of the troughing being 
short, permit of changes of direction being made, either 
horizontally or vertically, though bends are made if desired. Slight 
subsidence of the ground does not impair the joints, which are made 
up by the bitumen filling the ample sockets provided. The troughs 
and bridges are made in a variety of sizes suitable for carrying a 
single cable or to carry several cables in the same trough. 

Messrs. Doulton are also patentees and manufacturers of the 
leading types of third-rail] insulators, and they have supplied the 
insulators in bulk for all the railway lines now electrified on this 
system in this country. 


* Onewatt " Lamps. 


MESSRS. SIEMENS Bros, DYNAMO WORKS, LTD., of Tyssen Street, 
Dalston, N.E., have made a further advance in the production of 
their "Onewatt" lamps of drawn tungsten wire. These are now 
available for 20 to 30 volts, 10 and 16 c.P., in bell-shaped (fig. 3) 
and spherical bulbs. These, therefore, can be used in installations 
where transformers are used at 25 volts, as they are. of course, 
equally suitable for D.C. and A.c. circuits. They are also of the 
voltage employed in train lighting. The yap between the 


miniature and the 100-c.P, lamps of drawn tungsten wire, already 


described, is thus being filled up. Particulars of the new patterns 
are given in list 4A5, just issued, 
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BUSINESS NOTES. 


Bankruptcy Proceedings.—Hannv GRAHAM. plumber 
and electrician, Huddersfield.—July 29th is the last date for the 
receipt of dividend. Trustees, Messrs. E. Netherwood and G. W 
Smith, of 1, Cloth Hall Street, and 23, John William Street 
Huddersfield, respectively. 

R. E. Jov (Bristol Electrical Co.), electrical engineer, Cheltenham 
Road, Bristol.—A first and final dividend of 1s. 91d. in the E is 
payable July 25th at the Official Receiver's Offices, 26, Baldwin 
Street, Bristol. 

ALBERT CLAPHAM (tradihg in co-partnership with John William 


~- Hunter, as the Yorkshire Motor-Car and Electrical Enginering Co.), 


electrica] engineer and motor-car dealer, 101, Kirkstall Road, 
Leeds.—This debtor applied to his Honour Judge Graham, K.C., 
sitting at the County Court House, Albion Place, Leeds, last week, 
for his discharge from bankruptcy. The Official Receiver reported 
that the receiving order was made on August 15th, 1904, on a 
creditor's petition. The proofs lodged amounted to £4,220, and 
the assets had realised £600 15s. No dividend was paid, the assets 
having been paid out mainly for law costs after petition, caused by 
Hunter having gone away, and proceedings under disclaimer of 
lease, investigation and report to Court on application for order to 
prosecute Hunter. The Official Receiver stated that he had no 
reason to believe that Clapham had committed any act which would 
justify the Court in refusing, suspending, or qualifying an order for 
his discharge beyond the usual short period. His conduct during 
the proceedings had been satisfactory. The discharge was granted 
subject to a suspension of two years. 

CHARLOTTE RIX (Bridgewater & Wright). electrical engineer, 78, 
York Road, King’s Cross, London.—July 29th is the last day for the 
receipt of proofs for dividend by the trustee, Mr. E. H. Hawkins, 4, 
Charterhouse Square, E.C. 


D. P. Batteries —We are informed that with the 
present low prices ruling, owing to the depreciated market values 
of lead, the public are doing exceedingly well in placing their 
orders for storage batteries. Contractors might take a note of this 
point in their canvassing books. The D.P. BATTERY Co., LTD., of 
Bakewell, have lately obtained many contracts, the orders upon 
which their works have lately been, or are now, busily engaged. 
including a second large battery now being installed at Letchworth 


ager 


— 


FIG. 3.— ONEWATT " LAMP, 


for the First Garden City, Ltd.; three light and power batteries 
recently supplied to the Midland Railway Co., the Melbourne 
Electric Light and Power Co., and the Blackpool Co-operative 
Society. In foreign trade they are just shipping five batteries for 
India, China, New Zealand, and the Argentine, and have been able 
to ship to the United States, in spite of the tariff. 


Installation Contracts,—Among orders received during 
the last few days by MEssrs. BAUGHAN & Co., of Reading, are the 
following :—Duplication generating plant at the Reading Co- 
operative Society ; suction gas engine and complete plant at 
Henley-on-Thames : complete private plant near Newbury; com- 
plete installation for 300 lamps and of inter communication tele- 
phonesat Schiff Homeof Recovery, Cobham ; lighting extension at the 
University College, Reading ; complete private plant in Devonshire ; 
power extension at Messrs. H. and G. Simonds's Brewery, Reading, 
together with several power and heating contracts. 


Electrical Installations for New Cunarders and 
other Vessels.—Messrs. W. C. MARTIN & Co. electrical engi- 
neers, Glasgow, have received orders from Messrs. Swan, Hunter 
and Wigham Richardson, Ltd., to supply and fit electrical installa- 
tions for the two new steainers building for the Cunard Co. The 
installations will have a large number of lights and motors, and will 
be fitted similar to the equipment supplied by the same firm for the 
Mauretania, Messrs. Martin & Co, have also contracted to supply 
the electric installation for the new Anchor liner Camerunia, and 
several of the new steamers recently ordered for the British India 
Steam Navigation Co.. two steamers for the Harrison line of Liver- 
pool, a large passenger liner for Italian owners and other vessels, 
making a total of electrical plant in hand of over 2,000 H.P, 
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Church Installations.— It has been decided to illu- 
minate St. John’s Church, Cloughfold, Rawtenstall, with electric 
light, and the contract has been let to MEssBRs. WHIPP & BOURNE. 
Messrs. J. HAWORTH & Co., electrical engineers, of Rawtenstall, 
have obtained an order for an electric organ-blowing installation 
for the Newchurch Wesleyan Chapel, 


For Sale.—Messrs. FULLER, Horsey, Sons & CASSELL 
will sell by auction on August 9th and 10th, at Milbank Station, 
Westminster, a quantity of electrical generating plant. The 
Corporation of Dewsbury invites offers for one steam engine with 
two dynamos coupled to it. The Sanitary Commissioners of 
Gibraltar have for disposal surplus electrical plant. Messrs. J. 
GLOVER & Co., Newcastle, have for disposal the stock of T. Noakes 
and Sons, Ltd. (in liquidation), consisting of steam and boiler 
fittings. See our advertisement pages in this issue. 


Osram Lamp Caps.—W'e have on several occasions given 
particulars in regard to the extraordinary length of time that 


certain Osram lamps have been in use for street lighting in various 


parts of the country ; in some cases it has happened that the metal 
caps have been eaten away through prolonged exposure to the 
elements before the filaments failed. We now learn from the manu- 
facturers that, on this account, they have decided in future to supply 


high candle-power Osram lamps with practically indestructible plated | 


copper caps instead of brass as heretofore. 


Exhibition Awards.— We understand that, at the St. 
Petersburg Exhibition of Internal Combustion Engines held under 
the auspices of the Russian Imperial Technical Society, to which we 
referred fully in our last issue, MESSRS. CHAS. PRICE & SON, of 
Broadheath, near Manchester, were awarded a silver medal for the 
engine shown by them. 

Messrs. HANS RENOLD, LTD. have been awarded a gold medal 
for their exhibit of steel driving chains at the Japan-British 
Exhibition. 

Book Notices.—ZLeeis Chamber of Commerce Year Book. 
1910. London: Bemrose & Sons, Ltd. First issue.— This is a book 
of close upon 300 pages which is intended to serve both as & record 
of the trade facilities of the City of Leeds, and as a compendium of 
commercial intelligence for the assistance of members of the 
Chamber who are doing business with other countries. It has been 
compiled and edited with the authority of the Chamber by the 
secretary, Mr. Rhodes K. Calvert. As the publishers say in issuing 
the volume it is intended to supply traders in all parts of the world 
with brief particulars of the manifold industrial resources of the 
City of Leeds, and tosupply the members of the Chamber, in a brief 
and compendious form, with information as to the regulations 
of Foreign and Colonial Governments in relation to British 
merchants doing business in their territories. The latter purpose is 
_ Served by summaries of Consular information containing essential 
details requisite to traders doing business abroad. The ramifications 
of Leeds industries are so extensive, and the staple trades of the 
city and their subsidiary industries so numerous, that an enumera- 
tion of them, together with ashort account of the facilities afforded 
by Leeds in each of its branches of commercial activity, should 
prove of great advantage to the Foreign and Colonial trader. 
Each industry, with its complex organisation and subordinate 
branches, is described by competent authorities. Engineering 
. Industries and the facilities for obtaining electric power 
. supply are fully covered. More than one-half of the book 
consists of a trade index of the members of the Chamber and 
numerous advertisements by Leeds firms. We gather that a 
very large circulation of the book has been made among English 


foreign and Colonial Chambers of Commerce, Canadian Boards of : 


Trades, British Consuls and Consular agents, British ambassadors, 


between 5,000 and 6,000 others going to merchants in home and 


foreign markets, clubs and so forth. 

“Journal of the Institution of Electrical Engineers.“ The issue 
for June, 1910, contains the following papers :—" Losses off Trans- 
mission Lines due to Brush Discharge," by E. A. Watson; Modern 
Electric Time Service," by F. Hope-Jones; ‘‘ Balancers for Three- 
wire Systems," by A. G. Cooper; “Standardisation of Electrical 
Machines" by R. Orsettich ; "Physical Properties of Switch and 
Transformer Oils," by W. P. Digby and D. B. Mellis; “Rating and 
Testing of Motors for Intermittent Working," by Dr. R. Pohl; 
" Graphical Treatment of the Zigzag and Slot Leakage in Induction 
Motors," by R. E. Hellmund ; “ Experimental Electrical Circuits for 
Laboratories," by W. P. Steinthal. | 

Practical Electro-Plating." By Geo. Gentry. London: Percival 
Marshall & Co. 1910. Price 1s. net. 

“ Journal of the Franklin Institute.“ Vol. CLXX, No.1. July, 
1910. Philadelphia: The Institute. Price 50 cents. 

Journal of the American Society of Mechanical Engineers." 
Vol. 32, No. 7. Baltimore, Md.: The Journal Offices. Price $1.00. 

“ Proceedings of the Engineering Association of New South 
Wales.” Vol. XXIV. 1908-9. Sydney: 5, Elizabeth Street. 

Bulletin of the Société Belge d' Electriciens.“ June, 
Brussels: Ramlot Fréres. 

“ The College Quarterly." No. 3. May, 1910. 
Working Men's College. Price 6d. net. 

" Brazil: Ite Natural Riches and Industries." 
Aillaud & Cie. 1910. 


Catalogues and Lists.— THE SkErko BALL BEARING 
Co., LTD., Carlton House, Lower Regent Street, S.W.—24-page 
catalogue containing a full description, with illustrations, diagrams 
and a great deal of tabular matter, of the Skefko " (S. K. F.) ball 
bearings which they are introducing into the English market, 


1910, 
Melbourne: The 


Vol. I. Paris: 


These bearings, we understand, are the invention of a Swedish 
engineer, Mr. Sven Wingquist, and they have had a good reception 
on the Continent. 

. THE UNION ELECTRIC Co., LTD, Park Street, Southwark, 
London, S.E.—Three new lists: No. 5009B which deals with the 
" Excello" flame lamps, supersedes No. 5009A, a better and more 
concise arrangement of the information having been aimed at. 
Among the features calling for reference are patterns USG and 
USW, which are fitted with a device for automatically cutting out 
the lamp should it for any reason go out. Some new reflectors and 
covers are illustrated. In list 6020, Section 5, dealing with three- 
phase motor starters, there are some new designs, including 
pattern "DD" star-mesh switches for starting motors with short 
circuited rotors. The third list (No. 1,409) gives half-tone and 
line views of the Kino" cinematograph lamp with a special 
design of carbon arrangement which enables it to give a great 
light with 30 amperes. ` 


Messrs. SIEMENS BROTHERS & Co., LTD., Caxton House, 
Westminster, S.W.—Three new publications relating to the firm's 
electro-medical manufactures have just been issued. Pamphlet 


No. A 506, " Electro-Medical Apparatus,” which has been produced 


for the forthcoming British Medical Association annual exhibition, 
in London, contains up-to-date illustrated abstracts of many of the 
Siemens electro-medical apparatus. Supplement No. 8 to catalogue 
No. 506, “ X-ray tubes and accessories,” has been issued owing to 
the great progress and improvements made in connection with 
these manufactures. Messrs. Siemens draw special attention 
to the section dealing with tubes for instantaneous radio- 
graphy as well as the tubes for radiotherapy. In addition, 
users will find the descriptions of various forms of re- 
generators and regulators of interest. Catalogue No. 525, 
"Radium Salts and Applicators. Radio-active Earths,” gives 
for the first time a practical description and prices of the various 
radium salts and applicators supplied by the Banque du Radium, 
Paris, for whom Messrs. Siemens Bros. are the sole agents in this 
country. The last section of the book describes the radio-active 
(actiniferous) earths and materials, based on the latest researches. 


THE C. W. Hunt Co., West New Brighton, New York.—General 
catalogue No. 102, pocket size, containing 112 pages of small 
illustrations and particulars of their coal-handling and hoisting 
machinery. 


Mr. J. STOTTNER, M.I.E.E., Birkbeck Bank Chambers, Holborn, 
W.C.—Mr. Stottner, who, as our readers are aware, retired two years 
ago from the London general managership of the Electrical Co., 
Ltd., after 16 years successful record, has established business on 
his own account at the above address and he has now issued a 
catalogue of 32 pages, in which are illustrated and briefly parti- 
cularised the Alioth" machines, transformers, &c., which he 
intends bringing under the attention of engineers in this country. 
It is mentioned that the works output averages per annum 8,000 
" Alioth " motors and generators, of a total equivalent of 200,000 H. P., 
and 2,000 “Alioth " transformers of a total capacity of 90,000 Kw. 
A list of central stations, power transmissions, colliery installations, 
and electric railways that have been equipped by the firm, is 
followed by a number of half-tone pictures of some of these works, 
and illustrations and general information concerning two and three- 
phase motors, single and three-phase air-cooled transformers, oil 
transformers, and high-tension oil switches. 


THE ELECTRICAL APPARATUS Co., LTD., Milford House, Queen's 
Road, Battersea, S.W.—Leaflet M4 giving prices, brief particulars 
and illustrations of their combined meter and fuseboards. 


Messrs. VERITYS, LTD., Hardman Street, Deansgate, Manchester. 
—New list (No. 614) of 24 pages containing many illustrations of, 
and a great deal of tabular price information relating to, their 
various starters and regulators. From among the various lines here 
dealt with we may select for special mention their double arm 
starters which are an entirely new line, and are claimed to be as 
near to “ fool-proof as it is possible to construct a starter without 
many complications ; also a complete range of regulators for front 
and back of board of the “ Enamel” type facilitating the renewal 
of resistances. Three-phase starters are now being made by Messrs. 
Verity, and they are included in the present list. 


MR. G. BRAULIk, 8, Lambeth Hill, Queen Victoria Street, E.C.— 
Revised illustrated price-list (8 pp.) of white porcelain insulators 
and china wiring accessories ; also one relating to the new 1910 
pattern Eclipse flame arc lamp. Also new pamphlet, No. 4, 
containing illustrated particulars and prices of cast-iron water- 
tight fittings for electrio lighting in collieries, mills, factories, ships, 
public thoroughfares, &o., also watertight hand lamps. 

Messrs. T. W. BROADBENT, LTD. Victoria Electrical Works, 
Huddersfield.— New leaflet (No. 9) giving descriptive particulare of 
the firm's "M" type motors—continuous-current protected and 
ventilated. Tabulated sizes, outpute, prices, &c., are given. 

Messrs. DUGDILL’s PATENTS, Failsworth, Manchester.—Pocket 
price card showing on one side details of prices of their movable 
and self-sustaining joint fittings, and giving on the reverse side tiny 
sketches showing the various styles of these fittings. 

PHENIX DYNAMO MANUFACTURING Co, LTD. Thornbury 
Works, Bradford.—Pamphlet relating to crane motors, bringing out 
for the benefit of users, some points relating to the working, design 
and testing of intermittently-running machines ; also & neat 
booklet containing an illustrated account of the Phoenix electric 
bench-grinding machine. 

MESSRS KATER & ANKERSMIT, 14 and 15, Conduit Street, London, 
W.—Four-page list containing an illustrated description of their 
„Universal“ patent oil separators, oil and water pumps, and 
combined oil collector and distillator. | " 
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CoWPER-CoLES GALVANISING SYNDICATE, LTD. 82, Victoria 
Street, S.W.— Circular describing, with half-tone views, the 
regenerative galvanising process, and stating its advantages. MM 

ECLIPSE ELECTRIC Co., 77, St. John's Road, Bootle.—Leaflet fully 
describing, and giving an illustration of, the “ Whipple" electric 
tire pump; also a leaflet stating brief particulars and prices of the 
“Coy” small gas and oil engines, and combined electric sete. 

THE VICTORIA ELECTRICAL WORKS, 7, Broken Wharf, Upper 


Thames Street, E.C.—New illustrated catalogue of over 70 pages . 


which is being issued to the wholesale trade only, setting out in the 
first section brief information, together with illustrations and prices, 
of a great variety of electric bells and bell material, including such 
things as pushes, fire alarms, contacts, switches, watertight mining 
pulls, motor-car plugs and switches, &c.; in the second section a 
variety of electric lighting accessories is similarly treated, included 
among them being Addison's patent automatic transformer switch. 


Circuit-Breakers v. Fuses.— Apropos of the letter by 
“Y. Z.“ in our last issue calling attention to drawbacks in con- 
nection with the use of fuses for house and lighting circuits, the 
ADAMS MANUFACTURING Co., LTD., write that his remarks apply 
with greater force to motor-control panels. 

For all drives where heavy overloads are likely to occur, they 
invariably recommend automatic circuit-breakers, fitted with over- 
load release, in place of fuses. The combination of a starter with 
such a breaker, either S.P. or D.P., gives a panel ready for all emer- 
gencies. One of these panels installed at a saw for cutting wet 
logs has opened the circuit as many as 20 and 30 times a day on 
what were practically short-circuits, without any damage either to 
the starter or breaker. | | l 

It is possible, by a patented method of the firm’s, to interlock the 
breaker and starter in such a manner as to produce practically 
sparkless operation, and the life of the whole electrical plant, and 
of the tool it drives, is considerably prolonyed. 


Holidays.— Messrs. E. Brook, Lrp., of Huddersfield» 
announce that their works and offices will be closed from Friday, 
July 29th, until the morning of Monday, August 8th. 

THE ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD. of 


Cheston Road Aston, announce the closing of their works and offices 


Írom July 29th until August 8th for the August Bank Holiday and 
annual holidays. ; l 

THE ADAMS MANUFACTURING Co., LTD., of Bedford, announce 
that their works will be closed from Saturday, July 30th, until the 
morning of Monday, August 8th, for the annual holidays. 

Myssus. MAWDSLEY'S, LTD., of Zone Works, Dursley, Glos., 
announce that their works will beclosed from Friday, 29th inst., till 
Monday, August &th, for the holidays. 

THE CRYPTO ELECTRICAL Co. announce that their premises will 
be closed from Saturday, July 30th, until Monday, August 8th, for 
the annual holidays. A small staff will deal with urgent 
correspondence. 

THE BRITISH PROMETHEUS Co. LTD., Salop Street Works, 
Birmingham, announce that their works and offices will be closed 
from Wednesday, July 27th, until August 8th, for stocktaking and 
the annual holidays. 


Annual Outings.—The staff of the GUILDFORD ELEC- 
TRICITY SUPPLY Co., LTD., held their annual outing on Monday. 
July 4th, when an enjoyable trip was made to Dover and Folkestone. 


The party left Guildford by an early morning train, and on arrival 


at Dover, breakfast was served at the Esplanade Hotel The 
remainder of the morning was spent in sight-seeing. Luncheon 
was partaken of at the Lord Warden Hotel, the staff being 
Joined by several guests. In the afternoon the party went to 
ENS where the rest of the day was spent. The weather was 
ideal. | 

Aberdeen Corporation Tramway employés held a picnic last 
week within the policies of Pitmedden House The company 
numbered 350. 


Liquidation, — PRE AER Borer Turks, Lrp. — A 
meeting is to be held at 1, Southampton Street, Bloomsbury, W.C., 
on Angust 15th to hear an account of the winding up from the 
liquidator, Mr. H. Maconochie. 


Watkin Switch. — For the convenience of contractors 
who may wish to demonstrate the Watkin switch to their customers, 
the ADAMS WATKIN Co., Lb., 36, Victoria Street, S. W., have fitted 
up a dining room, charmingly furnished, with the table laid. two 
switches controlling the hanging and table lunps. This is in 


addition to their ordinary demonstration rooms, where the switch . 


is shown in a more commercial manner, on boards fitted with banks 
of lamps, with volt and amperemeters or wattmeter in circuit. so 
as to show the saving which it is claimed is effected by the use of 
this regulating switch. 


Trade Announcements, —Mrssus. A. Hirst & Sox, 
LTD.. sole makers of the Crescent coal cutters and coal drills. have 
now settled down in their newly-erected and commodious works 
in Meadow Lane, Dewsbury. The premises are so constructed 
to allow of considerable expansion when necessary. A number of 
up-to-date machine tools have been or are being installed in the shops, 
and the number of hands considerably increased. The chunge has 
been made on account of the demand for the firm's specialities ; 
many orders are in hand for the Crescent coal cutter. 

The trade are asked to take note that. the tele graphie address of 
THE ELECTRIC AND ORDNANCE ACCESSORIES CO., Lro., has been 
altered to " Eoa, Birmingham,” ' 


Messrs, TETLEY & Co, of Salford, have appointed Messrs. 
Feld Bros. & Co., Ltd., 25, Budge Row, E.C., as sole agents for 
London and South of England for all their manufactures, 

Owing to increased business, MESSRS. HOGAN & WARDROP have 
removed from Charing Cross Road, to larger premises, their nddress 
from to-day being 2, Gresham Buildings. Basinghall Steet, E.C. 
(Telephone No. London Wall 723.7) They will now carry larger 
stocks of their EMI fans and small motors; & full range of the 
various switchgear manufactured by the Midland Electric Manu- 
facturing Co.; also, as representatives of Cryselco, Ltd., they will 
hold stocks of metallic and carbon filament lamps, and stocks of 
the manufactures of the Electrical Conduit and Fittings Co., of 
Walsall, with whom they have entered into a close connection. 


LIGHTING and. POWER NOTES. 


Ashton.—A sum of £48,424 is to be spent upon extensions 


to the Corporation electricity works. 


Brazil.—4At a recent meeting of the Société Internationale 
des Electriciens, held in Paris, an interesting paper was read by 
M. Mongin on The Electrical Installations in Rio de Janeiro.” 
The authorities of the city—which has a population of about 
two millions—yvranted the concession for the electrical services 
—lighting, power, tramways and telephones—about five years 
ago to the Rio de Janeiro: Tramways, Light and Power 
Co. All the services. with the exception of the telephone, 
are supplied from a single central generating station, of a capacity 
of 40,000 H.P. The plant, which has been described in the 
REVIEW, is situated about 50 miles from the city, and supplies 
three-phase current at 88,000 volts pressure, which is transformed 
on the outskirts of the city to 23,000 volts for the outlying 
mains and to 6,300 volts for the city mains, and finally to 100 
volts for the lamp circuits. Another portion of the H.T. supply is 
transformed to 600 volts continuous current for the tramways and 
arc lamps. 


Bury St. Edmunds.—The T.C. has decided, by 6 votes 
to 5, not to reduce the price of current for private lighting from 6d. 
to 5d. per unit, as it would entail a loss of £400 per annum. l 

A loan of £330 for an additional feeder has been applied for. 


Carlisle.—At the T.C. on the 13th inst., a discussion took 
place as to the appropriation of the electricity profite, and it was 
agreed to allocate £1,000 for the city fund, and the same amount 
to the reserve fund, carrying forward the remainder as a working 
balance. . | 


Dundee,—At a recent meeting of the Electricity Committee 
a letter was read from the Hon. Secretary of the I.M. E.A. intimating 
that at its annual meeting the provisions of the Electric Lighting 
Act, 1909, were considered, and it was deemed desirable that steps 
should be taken to secure the passing of another Act giving power 
to local authorities to supply, &c., fittings and wire consumers’ 
premises, and also deal with the question of stand-by " supply, and 
the further protection to authorised undertakers from the operations 
of unauthorised undertakers within their area. The Committee's 
opinion was invited as to whether such a Bill should be promoted. 
A member complained that this was competition with private trade, 
and that they were going too far in this direction. The town clerk 
pointed out that it was done in the gas department. 

Mr. H. Richardson, the engineer, said the gas undertakings 
throughout the country had almost unlimited powers whether they 
used them or not. Some places, like Glasgow., had the electrical 
powers desiderated, and although they had not seen fit to use them 
they were well aware of their moral effect. Personally, he was 


against competing with local contractors, but it must, nevertheless, 
be borne in mind that local contractors nowadays were of very little 


help to the electricity department either in Dundee or any other 
city. They pick and choose their work, Mr. Richardson continued, and 
Corporations had to doall the canvassing nowadays. There were many 


things the Corporation could do which the contractors never would 


touch. A member interposed that he did not understand Mr. 


Richardson's statement that the contractors did not help the 


electricity department. He imagined that every order’ secured 
by a contractor meant a new customer to the department 
either for lighting or power. Mr. Richardson, in reply, 
said when he first heard that argument about two years 
azo, he thought there was a great deal in it. A 
little while ago the electricity department eased off its canvassing, 
and down went its business at once. They found that well over 
90 per cent. of the extra business obtained in Dundee, even although 
contractors supplied it, was canvassed for by the department's men, 
and the specifications were actually prepared by the department. 
The work was pushed along by the department. They 
could easily get the contractors to go round the better quarters 


of the city, but they would not go where jobs were small, and. 


sometimes with very little profit in them. That was left to the 
‘department. He was quite agreeable that such work should be 
done through the contractors, so long as they gave him the power 
to have it done thus. He did not want to set up a department of 
their own. The Committee agreed to support the association's 
proposal. 
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Freshwater.—W ith reference to the proposal of the P. C. 

that electricity for public lighting should be generated by the 
' machinery at the sewerage works of the Isle of Wight R.D.C., 

referred to in a recent issue of the ELECTRICAL REVIEW, the 
Rural Council has replied that to carry out the project urban 
powers would have to be secured ; the consent of the L.G.B. would 
have to be obtained to utilise the engines for the purpose ; a prov. 
order for E. L. would have to be procured ; and arrangements would 
have to be made with the gas company so as to avoid its opposition. 
It was added that the R.D.C. did not see its way to go further in 
the matter. Thus, the excellent and interesting project has fallen 
to the ground, although the P.C.-is strongly in favour of it. 


Haslingden.—At a meeting of the Haslingden Trades 
Council on Thursday, the following resolution was "unanimously 
adopted: That the Haslingden Trades Council representing the 
affiliated societies, comprising 4,000 members, deem it expedient 
both in the interests of the ratepayers and the town generally, that 
the proposed work of generating our own electricity, both for light 
and power purposes, should be commenced at once." It was agreed 
that electricity was making great headway as an illuminant. 


Hereford. As an outcome of the recent L. G. B. inquiry, 
the T. C. has decided to pay an overdraft on capital account of 
£425 out of the borough fund, and to increase the loan of £1,500 
for mains extensions to £2,000. 


Heston and Isleworth.— Major J. Stewart, R.E., held 
a long inquiry on Tuesday into the U.D.C.'s application for a £3,048 
loan for extension of buildings, plant and machinery. Mr. H. J. 
Baker, the clerk, said the plant was running at its utmost capacity, 
and if one engine broke down part of the district would go into 
darkness The provision of new plant would obviate that, and 
meet extensions for three years to come. The units generated 
had risen from 469,000 in 1907 to 605,000 in 1909 ; in the same 
period the consumers had extended from 521 to 646. The Inspector 
said that the concern seemed to be in a satisfactory condition now 
that the U.D.C. was complying with the obligations laid down by 


the L.G.B., that it must get rid of its deficiency within three yeals 


from 1908. 


Japan.—According to the last Japanese mail, the Tokio 
Electric Light Co. is menaced with a serious boycott, a large 
number of restaurant owners complaining that the company has 
given more favourable terms to a number of its customers. So 
greatly is the grievance felt that it is stated that the owners of no 
fewer than 900 establishments have banded together, and have made 
arrangements with the Tokio Gas Co. to supply them with light at 
greatly reduced rates. 


Kirkcaldy,—The electric lighting undertaking has eet 
& profitable concern during the past year. The net profit has been 
£700, and on the tramways there is a surplus of £44. The annual 
report of the tramways shows that fully 4,500,000 passengers had 
used the cars. Once the ‘system is linked up with Dysart and 
also with the West of Fife route, greater developments are 
expected, 


Leicester. — Mr. J. Swinburne, F. R. S., has been 
appointed to advise the Corporation Electricity department as to 
the advisability or otherwise of combining under one manavement 
the electricity department at the Ayleston Road works and the 
power station near Belgrave. 


Llanelly.—A_ B. of T. inquiry was held last week to 
hear objections that had been made by owners of houses within 200 
yards of the generating station about to be erected by the Llanelly 
and District Electric Light and Traction Co. Asa result of the 
inquiry all objections were removed, and Mr. George Mercer, the 
contractor, immediately commenced work on the proposed building, 
which, it is hoped, will be completed before the end of the year. 


London.—BERMONDSEVY.— The accounts of the electricity 
undertaking for the year ended March 31st last show a total 
expenditure on revenue account of £10,947, while the income 
amounted to £21,743. After deducting interest and instalments 
on loans there remains a net profit of E43. There had been a 
reduction in the cost of generation, the works costs having been 
reduced from 0'6d. to 0'52d. per unit. The units sold during the 
12 months totalled 3,183,691, an increase of 102,108 units. The 
connections for the year were equivalent to 644 KW. The Finance 
Committee, commenting upon the report, said that they wished to 
draw serious attention to the fact that on the year's working, with 
an outstanding loan indebtedness of £152,973, the very small 
surplus of £13 isshown. In the Finance Committee's opinion that 
result is partly due to the very low price at which energy is now 
being sold, and they think the Council should be very careful as 
to how the undertaking is managed in the future, more especially 
in regard to the incurring of further liability by way of loans. 

HAMPSTEAD.—An exhibition of heating and other electrical 
appliances is to be held in the Baths, Finchley Road, from October 
4th to &th, inclusive. The Lighting Committee have been authorised 
to convert 802 more gas lamps to incandescent electric lamps in 
addition to those already in hand. 

MARYLEBONE. The annual accounts of this undertaking show 
that the year's working Has resulted in a credit balance of & 8.482, 
instead of an estimated balance of £1,311. The previous vear's 
working showed a deficit of £3.930. 
units were sold, as against 9,000,000 in the previous year, or an 
increase of nearly 20 per cent.; the average yield per unit was 3'8d., 
as against 4°13d. in 1908-9, The gross income from all sources 


amounted to £174,542 ; working expenses were £52,873, leaving a 


- 


During the year 10,776,459 ` 


gross balance of £121,669, from which financial charges were. 
deducted, leaving the balance mentioned. Generation costs per 
unit amounted to ‘498d. ; distribution costa, 139; management, 
'199d..; and rent, rates m sundries, "125d. ; making a total of 
"961d. per unit sold, as against l'19d. in 1908-9. There were con- 
nected to the mains at March 31st last a total of 19,084 Kw. of 
plant, comprising 14.737 Kw. of private lighting, 2,117 Kw. of 
motors, 1,972 KW. of heating and miscellaneous plant, and 258 Kw. 
of public lamps —these figures representing an increase of 1,191 Kw. 
during the year. Included under "heating," are 970 radiators, 
105 cooking appliances, 160 irons, 427 medical appliances, &c. The 
public lighting comprises 80 arc lamps and 2,179 columns fitted with 
two or three incandescent lamps cach ; the conversion of public street 
lam os is being continued, and a further 1,100 lamps are now being 
dealt with. The revenue of the Sales Department amounted to 
£6,666. showing a deficit of £1,185 on the initial year’s work: some 
15 outdoor representatives are now employed. and certain exceptional 
expenditure was incurred. Of the net balance, £2,112 is utilised for 
writing off special expenditure, and the balance, with previous 
amounts, leaves a surplus of £24,981. It is pointed out that the 
average price charged (66d. per unit) includes 1°42d. of loan 
charges in respect of the purchase price of the undertaking: the 
load factor on the station, although comparatively low, is steadily 
improving, and reached 1577 per cent. last year; the capacity of the 
station plant remained at 12.000 KW., and the maximum load was 
7,824 KW. The satisfactory result of the yearg working reflects 
great credit on the engineer and his staff, and amply justifies the 
energetic business-getting policy which constitutes such an out- 
standing feature of the Marylebone undertaking. 


Luton.—It was reported at the meeting of the New 
Industries Committee on Friday that owing to the low price of 
electricity in the borough a firm had been induced to: establish a 
new industry in the town. The nature of the proposed new works 
has not yet been made public. 


Mansfield.— The municipal electricity undertaking shows 
a gross profit of £4,046 for the past year. The net profit is £136, 
of which £100 will go towards the rates. The constant increase in 
the use of the metallic-filament lamps, together with a very large 
decrease in the amount of energy taken by the tramways, has 
adversely affected the revenue of the undertaking, but it is hoped 
that the worst effect of the. former influence has now been ex- 
perienced, and that the latter will improve with increase of trade 
and extensions of the lines to other districts. The decrease in 
revenue from the tramways amounts to over £400. 


Middlesbrough.—The T.C. has decided to allow the 
Cleveland Durham County Electric Power Co. to carry its cables 
over the transporter bridge on payment of £500 a year. 


Newport (Mon.).—The B.G. has entered into an agree- 
ment with the T.C. for a supply of electricity for the workhouse 
boardroom and offices, at 34d. per unit, for a minimum of 10,000 
unit4 per annum. 


Radcliffe,—The U.D.C. has adopted the following 


revised scale of charges for energy :—Lightiny, less than 500 units 
per quarter, 3Àd. per unit: 500 units and over, 3d.; places of 
worship, 3d. ; subject to a minimum charge of £1 per annum, with 
a discount of 21 per cent. for prompt payment. Power: from 14d. 
per unit for up to 100 units per H.P. per quarter, to ‘Sd. per unit 
for over 25,000 units, Heating: flat rate of 13d. per unit. 


Rosyth.—The contractors at the Naval Base, notwith- 
standing the delay caused by the destruction of the electric power 
station, are making considerable progress with the work. A new 
power station, partly built of brick, has been erected, and the second 
of the new engines is now in working order, 


Russia,—A commission has recently been appointed by 
the Russian Ministry of Water Ways and Communications to inquire 
into the subject of the available water power in the country which 
can be utilised in the generation of electrical energy for lighting 
and power purposes. 


Salisbury.— The E. L. Co. has decided to apply to the 


B. of T. for powers to extend the area of supply to the limits of the 


borough boundary, 
South Africa.— For the last year the Cape Town Elec- 


tricity Department produced a revenue of £56,097, or a gross profit 
of £24,077, a decrease of £1,122 as compared with the previous 
year. Private consumers took 76,000 fewer unita, but power con- 
sumers added 45,400 units during the year. There was a decrease 
of 71,000 units for street lighting 1 in Cape Town, but the Woodstock 
supply shows an all-round increase; the railway and harbour con- 
tract also accounts for an additional 600,000 units during the year. 


Southampton,—aAt the last meeting of the T.C. a letter 
was read from the L.G.B. in reply to an application for sanction to 
borrow £805 for substituting electric light for gas in certain of the 
Council's schools, The Board suggested that the work be deferred 
until the debt on the existing system of lighting had been 
materially reduced. The borough engineer and surveyor said that 
this would mean a postponement for a very considerable period, 
and it was therefore resolved that the schools be equipped with 
electric light, to be paid for out of the current estimate. 


Southend-on-Sea.—The Education Committee has 
decided to install electric light at the London Road Schools and 
the special imstruction centre (but not to undertake the sale of 
fittings or lamps or the wiring of houses), on the distinct under- 
standing that the Ceuncil is not to be liable for the price of the 
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goods sold. The postponement is due to opposition on the part of 
the electrical traders of the city, who contend that it will interfere 
with their business. 
Southport.— The annual report of the electrical engineer 
(Mr. Black) on the 16th year's working of the electricity depart- 
ment shows that during the year the number of consumers has been 
increased by 144. The units sold to private consumers were 1,294,446, 
decrease 108,735. The units sold to the Corporation tramways in- 
creased by 8,495, and to the Southport Tramways Co. by 13,441. 
In November the first serious accident in connection with the 
undertaking occurred. While the 1,000-H.P. Belliss engine was at 
work the I. P. guide heated, owing to an insufficient supply of oil. 
The heating of the guide caused a quantity of inflammable gas to 
be generated, which could not escape from the enyine casing. 
Before the engine could be stopped the guide seized and ignited the 
gas, resultiny in a severe explosion, which forced a large quantity 
of oil out of the crank chamber on to two drivers, one of whom 
succumbed to his injuries. Steps were immediately taken to venti- 
late the casings of all the engines of this type. There has been a 
net profit on the years working of £1,175. From a revenue of 
£23,950 there has been a gross profit of £13,730, equal to 7°17 per 
cent., against 7°57 last year. Interest and sinking fund absorbed 
£12,255. The average price obtained from private consumers 
dropped from 3'48d. to 3°44d., and from the tramways 1'60d. 


South Shields,.—Mr. J. H. Cawthra, borough electrical 
engineer, has just issued his annual report for the year ended March 
31st last. In it he expresses his regret that the financial result for 
the year shows a small adverse balance, yet after taking into full 
consideration the conditions under which the department has been 
working, he was convinced that the results might be claimed to be 
of a satisfactory nature and the Committee were to be congratulated 
that the deficit was not much greater. Although the number of 
lighting consumers had considerably increased since the introduc- 
tion of the new metal-filament lamp, the revenue from private 
lighting sources was below what it was when the carbon-filament 
lamp was the only one on the market. The revenue from private 
lighting for the past year was £12,112. a net decrease of £1,948, as 
compared with the year ended March 31st, 1908. Another source 
affecting the revenue during the past year was a diminished traction 
output, the decrease amounting to £845 on the Corporation 
tramways accounts, and £51 on the Jarrow Electric Traction Co.'s 
accounts, The revenue from power consumers had, however, 
increased by £1,083 as compared with the previous year. The 
revenue amounted to £25.071, a decrease of £488 and the ex- 
penditure to £13.130, an increase of €426. The gross profit was 
£11,641, against £12,555 in the previous year. After meeting all 
charges for interest and sinking fund, there was a deficit of E106, 
which, with a deficit on the quay of £103, made a total deficit of 
£209, as compared with a surplus of £1.209 in the previous year. 
The balance in the reserve fund was £9,800 which was equal to 
5˙8 per cent. on the capital expenditure of plant of a depreciable 
nature. 
in a financially sound condition. 


Stretford.—On the 13th inst. a L.G.B. inquiry was held 


into the application of the Council to borrow £2.150 for the pro- 
vision of additional plant at the electricity generating station. The 
clerk said the Council proposed to purchase a Lancashire boiler for 
£1,200. and a three-wire booster at £950. The Inspector said last 
year seemed to have been a very satisfactory one, a profit of nearly 
1d. per unit having been obtained, as was explained, by economies 
and decreased cost of output. It was stated that the present 
system of main road lighting by electricity had been so econoinical 
and satisfactory that there would eventually be an extension of 
the system into the side streets. 


Sutton-in-Ashfield.—The B. of T. has revoked the 
1904 electric lighting order. 


Swaythling.—It was recently proposed at a parish 
meeting to light by electricity the main road from the Brook Hotel 
to the Grange, half the cost of which Lord Swaythling offered 
to defray; this offer was accepted on condition that the 
remainder of the money could be raised by public subscription. 
Notwithstanding that the balance of the cost has been collected 
accordingly, at a further meeting last week a proposition to 
empower the Parish Council to proceed with the scheme was 
rejected. There is, however, every probability that, with the 
money in hand, the lighting of the village will be carried out 
before the winter montha. 

Wakefield,—At the monthly meeting of the City Council 
a rumour was contradicted that there had been a loas of £2,000 on 
the electricity works, the actualloss being £800, due to the number 
of metallic-filament lamps connected. 

Whitehaven.—Acting under the recommendation of the 
L.G.B. inspector, Mr. H. R. Hooper, the T.C. has decided to apply 
for a loan of £1,775 for superheaters, a 250-KW. generating set, and 
workshop equipment, in addition tothe sum of £5,293 already 
applied for. 

Worcester, —Tle T.C. has postponed consideration of a 
recommendation from the electricity department that in order to 
increase the use of electricity, the Council should allow the depart- 
ment to act as agents for manufacturers in the sale of heating 
and cooking apparatus and motors, on commission. 

Yeovil.— Messrs. J. and W. Purves, of Exeter, have 
informed the T.C. that they intend to apply to the B. of T. fora 
prov. order for E.L. This, and a letter from Mr. Percy Campling, 
of Weymouth, offering to place before the Council an E.L. scheme, 
have been referred to the Gas and Improvement Committee, 


— 


Mr. Cawthra concludes by stating that the undertaking is | 


TRAMWAY and RAILWAY NOTES. 


Blyth (Northumberland),—At a meeting of the U.D.C. 
on the 14th inst. a letter was read from Mr. A. E. Whitehorn inti- 
mating that the Whitley and Monkseaton Council had appointed 
three members to meet a similar Committee of the Blyth Council 
to discuss the proposal for a system of tramways between Blyth 
and Whitley Bay by way of the coast road. It was sugyested that 
the scheme should be developed under the Light Railway Acts. It 
was decided to invite Mr. F. Spencer, of Halifax, as a tramway 
expert. to meet the Committee. 


Continental Notes,—GEnRwxANY.—The various local 
authorities in Rhenish-Westphalia, which have hitherto participated 
in the expenses incurred in promoting a scheme for the construction 
of an electric railway to connect together a number of towns and 
districts, met recently at Essen and resolved to abandon the oriyinal 
plan which had been objected to by the State Railways. In place 
of a high-speed line worked at 75 miles an hour, & new project is 
to be put forward with a view to the Government granting a con- 
cession for a railway operated at one-half this speed on a special 
track of its own. The line is to be of the type of the Berlin 
Elevated and Underground Railway, the service is to be at intervals 
of 10 minutes, and 31 stations are provided for, the total expendi- 
ture being estimated at 4 5, 000, 000, which would be raised half in 
shares and half in bonds. The promoters are of opinion that the 
new scheme will meet the objections of the State Railway 
authorities, 

SWITZERLAND.—On July 16th the Geneva tramway employés 
decided on a general strike owing to the dismissal of an employé 
and other matters, and the tramway service has since been sus- 
pended. Attempts are to be made to run cars under police super- 
vision. 

NORWAY.—The Municipality of Molde has acquired the rights of 
the waterfalls in the Molde river with the view of erecting elec- 
trical works to transmit power from the falls. The capital expendi- 
ture is estimated at 120,000 kr. (£6,667), 

The Norwegian Electric and Brown, Boveri Co. has received an 
order from the Stordö Mines for an electric railway to be built for 
the transport of ore from the mines. The order includes two 
single-phase locomotives according to Deri's system, and the line is 
to be completed in the course of this year. The locomotives are to 
be built at the works of the company at Skóien. 


Ealing.—At the last meeting of the T.C. the surveyor 
said that the work of welding the joints of the tram rails was 
proceeding at a satisfactory rate, and he thought that what was 
being done would tend materially to reduce the noise. He had 
seen nothing of the same kind done in England before, although 
he believed it had been carried out in Coventry and in St. Louis, 
U.S.A. As to the over-hauling and repairs to the cars, Mr. Stanley, 
the managing director of the company, had promised that the work 
would proceed as fast as possible, 


Edinburgh,.—The Corporation Tramway Committee is 
considering a letter from Messrs, Connell & Campbell, on behalf of 
a London company, containing proposals for new electric tram- 
ways. The scheme takes in Easter Road. Canongate, High Street, 
George IV Bridge, Fountain Bridge, and on to the corner of Ard- 
millan Terrace. Another proposed route is by Liberton, Mayfield 
Road, Kilgraston Road and Meadow Walk. 


Fife.— The Lochgelly T.C. has received intimation that 
the Dunfermline and District Tramways Co. is to start the con- 
struction of the branch line from Lumphinnans to Kelty imme- 
diately. 


Huddersfield.—A trial was given this week of a new 
car, the invention of Mr. P. Kavanagh. of Liverpool ; the improve- 
ments relate to the entries and exits ; the upper saloon is entirely 
closed. The entry is at the conductor's end, and the exit at the 
driver's end. This arrangement is claimed to save time and to avoid 
confusion, The trial worked well. 


Japan.—The Electricity Bureau of the Japanese Depart- 
ment of Communications has just granted a charter to the Tokio 
Railway Co. empowering it to supply current for lighting purposes 
in all parts of Tokio traversed by its lines—that is, almost the 
entire city. 


Lancashire Scheme,—A meeting was held at Chorley 
on the 14th inst. to consider a scheme for the construction of tram- 
ways from Preston through Bamber Bridge, Chorley, Adlington to 
Horwich, in central Lancs., a distance of 14 or 15 miles. Mr. H. M. 
Sternberg, manager of the Anglo-Continental Industries Co., of 
London, attended, and explained the scheme. Nothing definite, 
however, was decided upon. 


London,—L.C.C.—Proposals by the Highways Committee 
for new tramways, in respect of which Parliamentary powers will 
be souzht during the session of 1911, include 221 miles of line at an 
estimated cost of £462,470, exclusive of cars, car-sheds, sub- 
stations, &c. Practically all the routes are proposed for conduit 
working, the most important being Marble Arch. rid Edgware Road 
to Shoot-up-Hill (£120,800) ; Chalk Farm to Child's Hill (£123,160) ; 
and Marylebone Road to Swiss Cottage (£103,000). 

An agreement is to be entered into for reference to arbitration of 
points arising from alleged interference by the Council's tramways 
in Norwood Road with the Brighton Railway Co.’s signalling 
apparatus at Tulse Hill and other stations, The president of the 
I.E.E, will act as arbitrator. 
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permit granted in 1886. 
concession in that city. 
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Macclesfield.—The Railless Electric Traction Co., Ltd., 
of 56, Moorgate Street, London, has informed the T.C. that it pro- 
poses to apply to the B. of T. for a prov. order for the installation 
of railless traction in the town, and to include a public supply of 
electricity from the generating station which will supply the power 
to work the cars. 


Otley.—At a recent meeting of the District Council, the 
proposed extension of the Leeds tramway service from Guiseley to 
Otley. by means of trackless trolley cars, was discussed. The clerk, 
referring to an interview with Mr. Hamilton, of the Leeds Corpora- 
tion Tramways, said that that gentleman estimated the cost of the 
four miles of trolley construction at £10,000 ; seven cars would cost 
£800 each, and a depót at Otley would cost £14,000. Financial 
charges on this amount would come to £1,479, and if the bill were 
opposed, to €1,812 per annum. The matter is to be discussed by 
the tramway sub-committee. 


Salford.—The general manager of the tramways states 
that the concessions which were made in connection with return 
tickets and scholars and work-girls’ privilege tickets, resulted in a 
substantial reduction of revenue. Prior to the last four months of 
the year, the receipts fell £4,500 in comparison with the same period 
of the previous year. Then the concessions were withdrawn. By 
the end of March the position was righted again. The gross 
receipts for the year represented an increase of £200 in the 12 
months. 

For the year ended March 31st, 1910, the tramways have made a 
gross profit of £86,256, of which £17,000 will be allocated to the 
relief of the rates. The number of passengers carried during the 
year was 45,940,755, as compared with 45,975,584 in the previous 
year. The total expenditure of electricity in the haulage and 
lighting of cars was 9,266,285 unite, or an average of 1°63 per car 
per mile. 


Scotch Turbo-electric Locomotive.—It is reported 
that this locomotive, which was constructed by the North-British 
Locomotor Co., of Glasgow, has recently been satisfactorily 
tested on the lines of the North-British and Caledonian Railway Co. 


Southampton.—The Tramways Committee has received 
a communication from the B. of T., enclosing an order under Sec. 20 
of the Tramways Act, 1870, sanctioning the borrowing of £0.300 
for the purchase of freehold premises situated in Above Bar Street, 


for the purpose of being utilised as offices for the tramways, 


electrical, and other Corporation departments. 


U.S.A.—A  mono-rail car, running on a 2-mile route, 
near a New York holiday resort, was derailed on Saturday week, 
when carrying 100 passengers. It appears that the hastily-built 
superstructure carrying the running and power rail, sprung as the 
car was rounding a curve, About a score of people, including the 
inventor, who was driving, were injured, 


TELEGRAPH and TELEPHONE NOTES. 


Argentina,—In a recent issue of the Review of the River 
Plate, particulars are given of the development of the United River 
Plate Telephone Co., Ltd. The telephone was first introduced in 
Buenos Ayres in 1881, and in 1895 there were 41 companies at 
work. Im the following year the above-named company was 


registered, to amalgamate two important concerns, and to-day it 


has a capital of a million pounds sterling. The conversion of 
the entire system to central battery working, with underground 
wires, is approaching. completion. There are now some 21,000 


subscribers in Buenos Ayres and La Plata, and on May l4th. 


last there were 4,751 calls in an hour ; 4,339 new subscribers were 
connected last year. 

The Rosario Municipality proposes to tax the company at the rate 
of 5 per cent. of its gross receipts, on pain of withdrawal of the 
The company, it is stated, has no 


Assessment of Telephone Cables,—4A number of the 
London Borough Councils have agreed to support the Assessment 
Committee of the Paddington Borough Council in applying to the 
Treasury for grants in respect of the telephone mains of the Post 
Office. It is pointed out that the National Telephone Co. are 
assessed on the cables in their occupation, and it is thought that as 
the Post Office is in direct competition with the company, the 


Treasury should also pay local rates. 


Cheaper Cables,—The Council of the Empire Press 
Union, in its first report, notes the concessions that have been 
secured in Press rates since the formation of the Union, but con- 
siders that further reductions are imperatively necessary. The 
Marconi trans-Atlantic service offers a rate of 32d. per word, but only 
a limited amount of Press work can at present be accepted, and the 
speed of transmission is slower than that of the cable. 


Damage to a Chimney-Stack,—The P.M.G. was sued 
last week for damage to a chimney-stack in Hackney, alleged by 
the owners to have been due to the attachment of telegraph wires; 


the chimney was said to be 6 in. out of plumb, and would have to. 


be rebuilt. The house had been standing for 30 years, but the 


Judge decided that the damage was due to settlement of the 
foundations, and found for the P.M.G. This is the first claim ever 


made for damage in respect of the thousands of telegraphic attach- . 


ments on London chimneys. 


Hamburg Telephone Exchange, — After being in 
course of construction for several years, the new central telephonic 
exchange at Hamburg, which has displaced the five exchanges 
hitherto existing, as well as those at Altona and Wandsbek, has 
just been brought into operation. It has 35,000 connections, but is 
organised for a capacity of 80,000, and is, therefore, claimed to be 
the largest exchange in the world. The exchange is arranged on the 
central battery system, in conjunction with the so-called new 
distributor principle, which is claimed to render conversations more 
distinct, to enable connections to be made more rapidly, and faults 
and errors to be more quickly ascertained. Under the distribptor 
system all calls reach one place, from which they are distributed 
among the female officials according as they may be occupied or not 
at the time. Each call lights a small glow lamp at the distributor 
place, where lamps also show which girls are available at the 
moment for dealing with the calls, and in this way the work is 
more evenly divided among them. The subscribers are formed into 
groups of 10,000, and advantage has been taken of the inauguration 
of the new exchange to convert the whole of the subscribers’ lines 
to the twin-wire system. 


Norway.— The Murray telegraph type-writing apparatus 
has been introduced experimentally on the line between Christi- 
ania and Bergen. 


Trans-Atlantic Communieation.—Mr. T. N. Vail, 
president of the American Telephone and Telegraph Co., recently 
visited this country to confer with the cable companies with a view 
to improving the service; & number of suggested improvements are 
now under consideration. He states that there is no truth in the 
report that the company is about to amalgamate with the Anglo- 
American Co., or that the night cable letter system is likely fo be 
adopted. 


Wireless Telegraphy.—The “Orient” line steamers 
are being equipped with wireless on the Marconi system, the 
Otranto being the first so fitted. 

The Chilian Government is about to install à wireless telegraph 
D on the island of Juan Fernandez (Alexander Selkirk's 
sland). 


‘CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—August 2nd. 1,820 private letter-box fronts 
for the P.M.G.'s Department in Victoria, Queensland, South Aus- 
tralia and Western Australia. See Official Notices June 17th. 

MELBOURNE.—August 30th. Electrical sundries, insulators, wire 
and sulphate of magnesia, for the Deputy-Postmaster-General. Local 
representation. Specifications at office of High Commissioner, 72, 
Victoria Street, S.W. 

September 7th. Battery material and glassware for P.M.G.'s 
Department in Queensland. See “ Official Notices” to-day. 


Barnet.—July 26th. Dynamos, motors, &c., battery, 
and wiring work, for the Guardians, See Official Notices July 8th, 


Belfast.—July 27th. 34 miles of 7/18 high-tension 
cable, paper-insulated, and } mile of 7/18 rubber-insulated ditto, for 
the Harbour Commissioners. See ' Official Notices July 15th. 

July 27th. Independent surface condensing plant, with oil 
separator, &c., for the Harbour Commissioners. See Official 
Notices July löth. 


Belgium. — July 27th. La Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (14, Rue de la Science), is 
inviting tenders for the contract for electrifying the railway 
between Brussels and Haecht. 


Chelmsford, — August 31st. Supplying and fixing 


wiring for lighting Trinity Road Schools by electricity, with 


alternative tenders for gas lighting, for the T.C. W. H. Pertwee, 
architect, The Institute, London Road, Chelmsford, 


Chorlton.—July 26th. Replating accumulator at the 
Styal Cottage Homes, for the Guardians, See "Official Notices " 
July 15th. 


Dublin.—July 29th. Twelve months’ supply of machinery 
oils, for the Corporation Electricity Works. See Official Notices 
to-day. 


France.—November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 

July 27th.—The French Post and Telegraph authorities in Paris 
(103. Rue de Grenelle) are inviting tenders for the supply of 150 tons 
of bi-metallic wire, 2 mm, diameter, and 100 tons ditto, 3 mm 
diameter, 
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Germany,—The municipal authorities of Breslau are 
about to invite tenders for the establishment of a central electric 
lighting station in the town, at an estimated cost of £30,000. 


Hungary.—August 16th. The municipal authorities of 
Tolun are inviting tendera for the establishment of a small central 
electric ngiting station in the town. 


India.— August 3rd. The Secretary of State for India 
is inviting tenders for overhead floating staging and electrically- 
driven water-supply pumps. Conditions of contract from the 
Director-General of Stores, India Office, Whitehall. 


Leith. — July 25th. One 500-Kw. mixed-pressure turbine 
nnd b.. generator, condensing plant and cooling tower, for the 
Electricity Department See Official Notices" July 15th. 


Londoun.—1.C.C.—August 30th. Wiring and fitting for 
electric lighting of the second section of the Woolwich Road car 
depot. See "Official Notices " to-day. 


Morecambe,—July 28th. Feeder pillars and arc lamp 
carbons, for the Corporation oe Department. See "Official 
Notice; July 15th. 


Newport. — August 1: sth. Girton: filament lampe, radiator 
lamps, flame arc carbons. and alternating and direct current two- 
rate and prepayment meters, for the Electricity and Tramways 
Committee. See Official Notices“ to-day. 


New Zealand. — Power-house plant, cars, trucks and 
equipment, rails and fishplates, trolley wire and feeder cable, for 
the Invercargill B.C. See Official Notices" July 15th. 

December 15th. The contracts for the five wireless-telegraph 
stations mentioned in our issue of July 8th are now open for tender. 
Two high-power stations, with a range of 1.250 miles, capable of 
communicating with each other and with Sydney. and of receiving 
calls from Fiji. are to be erected at the extreme north and south of 
the island respectively, and three stations having a range of 500 
miles are to be erected at Cape Farewell. Gisborne and Sumner. 


Rochdale.— August Zrd. 4,000 tons of steam coal for 
the Corporation electric power station. C. C. Atchison, engineer 
and manager, Dane Street. 


Spain, — July 30th. The municipal authorities of 
Malagon are inviting tenders for the concession for the electric 
lighting of the town during a period of six years. 

August l6th.--The Spanish Post and Telegraph authorities in 
Madrid are inviting tenders for the concession for the establishment 
and working of a telephone line in the Linares district. 

Walthamstow,—July 22nd. Six double-deck. roof- 
covered tramcars, for the U.D.C. See Official Notices" July Sth. 


Whitehaven, — July 23rd. 


tion. See “Official Notices July 15th. 


July eth. Two superheaters to two existing Babcock 
boilers, for the Corporation. Nee" 


& Wilcox 
Official Notices " to-day. 


CLOSED. 


Bolton,—With reference to our announcement 
week regarding the Corporation Electricity Department meter 
contract. we understand that this has been divided up as follows ;— 

p.c. small-size meters. Bastian Meter Co., and the Electrical Apparatus 

Co, 
Larger sizes ditto.— Ferranti, Ltd. 


A. C. meters, Bat Meter Co. and the British Westinghouse Electric and 
Manufacturing Co, 


E 


Burton-on-Trent.— Phe Gas and Electricity Committee 
has accepted tenders for 20,000 tons of coal. at an average price of 
los, 7d. per ton, as against 10s. 4d. per ton last year. 


Bury ‘t, mue T.C. has accepted the tender 
of Messrs. Boby Bros & Chapman. Ltd., for Portland best hard 
steam coal for the electricity works, at t9s. 8d. per ton, for a vear. 


Darlington,—The T.C. has accepted the tender of the 
Gilbert Arc Lamp Co., Ltd., for 56 arc lamps, at £5 168. each. The 
company undertake to take back the lamps at the expiration of a 
year if they are not satisfactory. without charge: if they prove 
satisfactory the T.C. will pay los. per lamp in addition to the price 
of to los, , 


Dartford.—-Mesrs. Rovee, Ltda, of Trafford) Park, have 
received an order from the Dail y Telegraph paper mills, Dart ford, 
Kent. for a yantry and electrical overhead crane with jib attach- 
ment. for unloading and stacking bales of paper-pulp. The span of 
the crane is 110 ft. 


Dewsbury, — The T.C, has accepted. the tender of 


Messrs. John Ake & Co. for 6.000 tons of coal for the electricity 
works, 


High-speed steam engine 
direct coupled to 250-KW. direct-carrent generator, for the ( ‘orpora- 


of last . 


Government Contracís,—The following tenders have 
been accepted by the Government departments named : Yes 


ADMIBALTY, CONTRACT AND Purcuase DEPARTMENT. 


Batteries, boxes, &c.—Atlas Carbon Co., Ltd.; India-rubber, &c., Co., Ltd.; 
Siemens Bros. & Co. „ Ltd 
Indicators.—Elliott Bros. 
Switches.—Thames Ironworks, &c., Co., Ltd. 
Fifteen lifts for the battleships Lion and Orton.—Messrs. J. G. Childs and 
Co., Willesden Green. 
VWA Orricr. 


Electric Cable and wire, &c.—Callender's Cable and Construction Co., 
Ltd.: Hooper's Telegraph and India-rubher Works, Ltd.; W. 
Rickard, Ltd. - 

Testing dynamos. Laurence, Scott & Co., Ltd. 

Inpra OrricF, STORE DEPARTMENT. 

Racks.—Bullers, Ltd. 

Cables.—India-rubber, &c., Co. 

Insulators.— Bullers,. Ltd. 

GENERAL Post OFFICE. 


Telegraphic apparatus.—Brown & Murray, Ltd. 

Telophonie apparatus. —Peel-Conner Telephone Works, Ltd.; Western 
Electric Co., Ltd.; British L. M. Ericsson Manufacturing Co., Ltd. 

Zinc battery plates. Siemens Bros. & Co., Ltd. 

Paper-core cable. — British Insulated and Helsby Cables, Ltd.; Henley's 
Telegraph Works Co., Ltd.; Johnson & Phillips, Ltd.; Western 
Electric Co., Ltd. . 

Fine-laid cord.—I. N. Lyons. 

Blectrieally-driven air-compressing plant at G.P.O. (West), London, E.C.— 
Alley & MacLellan, Ltd. 

Electric lighting of extension of Bristol Head Post Office.—Alexander 
Hawkins & Sons. 

Installation of local telephone exchange equipment at telephone exchange, 

Monserrat Road, Putney, S. W.—Western Electric Co., Ltd. 
STATIONERY OFFICE, 


One electric copier: —L. Shaw, 


: COMMISSIONERS OF PvBLIC Works, IRELAND. 


Electrical equipment of the new Royal College of Science, Dublin.—V. G. 
Middleton. 


Heywood. — The Electricity Committee has accepted 
tenders for supplies of coal from Messrs. Smith & Gregson and 
Mr. John Chadwick. 


London.—[L.C.C.—It is reported this week that, as the 
result of the advertisement for the wiring and fitting for electric 
lighting of the second portion of the central car-repair depot, only 
two tenders were received for the work, and after careful considera- 
tion it is recommended that neither tender be accepted, but that 
fresh tenders be invited from selected firms during the summer 
recess. The Highways Committee has authority to accept a tender. 

The following tenders were received for the supply of low-tension 
cables, cable boxes, &c.. in connection with the wiring for power 
purposes of the central car repair mas 


Western Electric Ce... 


— £919 
John*on & Phillips, Ltd. 9u) 


W. T. Glover & Co., E 2 Ds m " . . 1,004 
Siemens Bros. & Co., Ltd. : vr x .. 1,012 
W. T. Henley's Telegraph Works Co. fe ja .. 1,016 
B. I. and Helsby Cables, Ltd. b . . 1,053 
Callender's Cable and Construction Co., Ltd. wa .. 1,053 
Estimate of Chief Officer - ‘ ay 980 


The Highways Committee reports the receipt of tenders as below 
for (1) 250 ear ‘bodies, (2) 250 car trucks, (3) 250 electrical equip- 
ments including the assembly of the car bodies, trucks and equip- 
ments. The lowest tender in each case is recommended for accept- 
ance, namely, (1) that of the Brush Electrical Engineering Co., Ltd., 
amounting to £94,375 for the car bodies (200 to be of the class E.1, 
borie doubled-decked type. and 50 in multiples of 10, either of the 
class E.l, bogie double-decked type, the class M, single truck, 
double-decked, four-wheeled type. or the class N, bogie single- 
decked type. as ordered by the chief officer of tramways, to meet 
the exigencies of the service. at the respective prices detailed in 
the tender): (2) that of Heenan & Froude, Ltd., amounting to 
£28,750 for the swing bolster trucks (200 sets to be of the bogie 
type, and the remaing 50 sets in multiples of 10. either of the bogie 
or four-wheeled type. as ordered by the chief officer of tramways, 
to meet the exigencies of the service, at the respective prices 
detailed in the tender): and (3) that of thé British Westinghouse 
Electric and Manufacturing Co. Ltd., amounting to & 83.812 for 
the electrical equipments. &e. The contractors in each vase are to 
be allowed to sublet certain portions of the work. 

(1) (ur hid ies. 
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Ca aN LT je D u * [^ 
| SI SES PERE PRCT Be2 
‘Towne Fe (Caw ee ren C Tae 
UB P oa = 
^ e S. | EP 4 £ 8. 
Brush Electrical Engineering Co., 337 10 352 10 25 ä 415] 94,375 
Lid. 
d : M 
Hurst, Nelson & Co., Ltd. E $320 357 0 271 1 0 95.500 
United Electric Car Co., Ltd... | 420 0 842 0 20 2 10 105.000 
Gloucester Railway Carriage 425 0 | Sm 0 206 3 5 | 106,250 
and Wagon Co., Ltd. i 
Metropolitan Amalgamated 198 0 3906 0 304 2 5 107,100 


Railway Carriage and Wagon | (In quan- 


Co., Ltd. tities of 200) 
430 0 
In mul. . 
tiples of 10) 
Bir.uingham Railway Carriage 575 0 511 0 371 8 0 143,750 


and Wagon Co. 


* Schedules of rates of pay and hours of labour not filled in. 
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(2) Ca r-trucks. 


2 8 Y I S 
EEEE 932". S224 > 
33*. 882 2 88 | 8 
5. 32354 $73 | 
D 2 x 9 gu duo go 
SS S 2 aja S 288.8 
Name of firm. 9.9 B 0 28 52e 
PS-ET 584738022 LO 
SSR E 228383888. 2 
2 8 523 58 8 
1 3 8.8 C ET LA 
As P A 
£ . £ 8. £ B. £ 
. Heenan & Froude, Ltd. 114 0 119 0 23 0 | 28,750 
Brush Eleotrical Engineering Co. Ltd. 122 10 113 10 18 0 | 90,625 
Hurst, Nelson & Co., Ltd. A 125 0 114 10 10 0 31,250 
United Electric Car Co., Ltd 127 0 | 117 0 13 18 | 31,760 
"M and G” Truck and Engineering 
Co., Ltd. .. . 36 0 118 10 910 84,000 
(3) Electrical equipment and assembly of cara. 
43228. NU 2 2 4 
2235275 ES ea 
25452 2 325 
22 2 2 K 888 Ha 
28 238 2— (B05 | Bo $ 
88 4 rea ZTS | CE: S 
8.8.5. % 588 858 8 E 
EFE E 9.4 o 2 
2 3 5 888 (ps 8 8 > 
5522 S 2 S5 | SF - 8 
Name of firm. B SES ale og 22^ | — 
25495927958, 94, . E 
| 25 58882828 3838 $ 
l / 358 38 Da 82 m 
"M 3 3 * 8. 8 8385385 83 
* 8 S Fr 8.8 8 5 959797; s 
D NE 9 8 8 82 ZER] g 
EE. 2 2 83 88 3888 588 | 

EUM n: mu e A MER 

Nu ANE £ s £s. K s. d. £ 
Britieh Westiagheuse Electrie and | . 

: Go., Ltd. . 335 5 05/026! 83,812 
Dick, 4 » Ltd. 810 0 015 '0 5 0 *85,000 
British "Fhorbaon-Houston Co., " 

4 15 01 86,187 


Lied. Ye He ee 94 2 Nil 


* Propose to supply interpole motors. The controller fingers are not quite 


to specification, and the schedules of rates of pay and hours of labour are not 


filled in. 


It is also proposed to order 250 sets of magnetic brake equip- 
ments for these cars from the British Westinghouse Co., for the 
same price as paid for similar work on other contracts, which 
amounts to £14,250. The total amount of the accepted tenders 
will be £221, 187, plus certain expenditure on the provision of 
ploughs, &c., which will be reported upon later. The cost of each 
car will be £883 15s., as compared with £884 15s., the cost of each 
car under the 1909 contracts. 

For the alteration of the superstructure of Battersea Bridge, and 
the supply of special work in connection with the construction on 
the underground conduit system of electric traction of tramways 
from Battersea Park Road to King’s Road, Chelsea, the following 
were the tenders :— 


Dick, Kerr & Co., Ltd. -^ 
Co... 


(recommended) £6,844 
Rowlingsons & 7,365 


Widnes Foundry Co. y da - ix .. 4489 
Kirk & Randall - T .. TAM 
Patent Shaft and Axletree Co., Ltd. D» te .. 4019 
Orr, Watt & Co., Ltd. as a -" . F., 766 
Andrew Handyside & Co., Ltd. za "C .. 8, 
John Mowlem & Co., Ltd. i edi £x . . — 8455 
Alfred Thorne & Sons " s Es T T. "E 8,544 
W. Muirhead & Co., Ltd. ak T s .. . 9,000 
Head, Wrightson & Co., Ltd. E ae $3 Ms 9,083 
Perry & Co. (Bow), Ltd.. a $3 s s Ks 9,592 
Edward Finch & Co., Ltd. M vs sa sa .. 11,759 


Chief engineer’s estimate, £6,995. 


The L.C.C. Stores and Contracts Committee has placed a contract 
for insulating varnishes for electrical purposes with the Maritime 
and General Improvement Co., Ltd. 

HACKNEY.—The Electricity Committee recommends that feeder 
and distributing mains extensions be put in hand, also & new 
switchboard, for 1910-11, the total cost being £19,284. The cables 
will be purchased under the current contract with the British 
Insulated and Helsby Cables, Ltd., but tendera will be invited for 
the switchboard. 


Newport (Mon.).—The T.C. has accepted the following 


tenders :— 


General Electric Co.—Low-tension, high-tension and extra-high-tension 
switchgear, £8,063. 

Messrs. Balcke & Co.—Cooling tower, £681. 

Messrs. Babcock & Wilcox, Ltd.—Superheaters to six boilers, £915. 

Albion Clay Co.—Four-way ducts, 3s. 114d. per yard, less 24 per cent. dis. 


Stalybridge.— The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has ordered four 
" Bennis" stokers and self-cleaning compressed-air furnaces from 
Messrs. Ed. Bennis & Co., Ltd., of Little Hulton. for 8 ft. 6 in. 
Lancashire boilers at the generating station, Tame Valley, Staly- 
bridge. This is a repeat order. 


Twickenham,—The D.C. has accepted the tender of 
Stuart & Moore for the supply of three additional fire-alarm posts 
and connecting the same to existing indicators on the fire-alarm 
switchboard for £75. 


West Bromwich.—The T.C. has accepted the tender of 
the British Insulated and Helsby Cables, Ltd., for a new feeder 
main from the works to Spon Lane 


West Ham.— The T.C. has accepted the following tenders 
for the installation of electric light at schools:—  ' 


Clarkson Street School.—Newhald & Co. (Btannos system), £158 10e. 
Denmark Street School.—Weston & Sons, Ltd. (Simplex system), £196 11s. 
Halisville 8chool.—Ditto, £115 13e. 


Whitworth,—Mr. G. Law, of Kidderminster, quoted the 
U.D.C. £301 for work in connection with the tramway construc- 
tion, and it has been decided to offer him £275 for carrying out the 
ordinary work, with an extra £45 for pitch grouting. 


Worsley (Lancs.).— The tender of Messrs. Allman and 
Co. for the electric lighting of the new Town Hall and public 
offices, which are being built in Walken Road, Walkden, has been 
accepted by the District Council. 


NOTES. 


The new Channel Telephone Cable.— By the courtesy 
of Major O'Meara, the engineer-in-chief of the Post Office, we were 
afforded the opportunity on Friday last, the 15th inst., of observing 
the results of some comparative talking tests upon the new and the 
old telephone cables laid between Dover and Calais. The landlines 
for the new cable are not yet completed, and the tests were con- 
sequently made at the cable huts on the Abbot's Cliff, Dover. The 
cable contains two metallic circuits. On the French side these two 
circuits were connected together, thus forming one complete 
circuit, the terminals of which were brought to telephone 
instruments placed in separate buildings on the Dover cliff. 
Artificial cables were included in the circuit, one at 
each end of the line. These artificial cables permitted the intro- 
duction at will of the equivalent of 1 to 60 miles of test cable. 
The tests were made by Messrs. W. R. Cooper, W. Duddell, W. Judd 
and J. E. Kingsbury. Each conversed over the cable alone, and 
then included in the circuit successive units of the artificial 
cable until the limit of commercial conversation was, in his judg- 
ment, reached. The range of variation was from 20 to 24 miles of 
test cable at each end. The average was 21 miles at each end. A 
similar trial was then made with the old cable. In this case the 
range was from 12 to 13 mileseat each end, the average being 124 
miles at each end. Thus the new cable permitted the addition of 
12 miles of test cable and the: old one of 25 miles of test cable. 
The artificial cables used in this test ure the equivalent of & dry- 
core cable, the wires of which have a loop resistance of 88 ohms 
per mile and an average mutual electrostatic capacity of 0054 
microfarad per mile between wire and wire of each pair. The cable 
has a length of 20 knots. The coils have 1 knot spacing, the first 
being 4 mile from shore. 

The results shown by the new cable are eminently satisfactory, 
and the Engineering Department of the Post Office are to be con- 
gratulated upon the practical realisation of their scientific forecasts ; 
the manufacturers of the cable are also to be congratulated 
upon the successful laying of a cable which is a new departure in 
submarine work. We are glad to be able to record that the first 
experiment on what may be considered a large scale has been made 
by Great Britain. Our thanks are due to Major O'Meara (the 
engineer-in-chief), to Mr. Kempe (the electrician), and to Mr. Pollard 
(thesubmarine superintendent) of the Post office for the facilities 
afforded, and the information kindly given to us. 


Congress of Radiology.—On September 15th-17th an 
International Congress on Radiology and Electricity will be held at 
Brussels. A large number of papers has been promised, and a pro- 
gramme has been drawn up. Communications relating to the 
physical section should be sent to Prof. Rutherford or Mr. W. 
Makower at the University, Manchester. The general secretary is 
Dr. J. Daniel, 1, Rue de la Prévoté, Brussels. 


Annual Sports,—The seventh annual athletic sports and 
children's carnival was held on 13th and l4th inst, under the 
auspices of the Liverpool Tramways Employés' Social and Thrift 
Society. Mr. C. W. Mallins, general manager of the tram- 
ways, was the chief moving spirit in the proceedings, and he was 
supported by the district traffic superintendents, Messrs. A. H. 
Anderson, J. Waters, A. G. Smart, E. McNulty and J. Butterfield. 
The Lord Mayorand Lady Mayoress, and Sir Chas. Petrie (chairman 
of the Electricity and Tramways Committee) were present. The 
children's festival was taken part in by 600 boys and girls, children 
of tramway employés. Music was provided by the Tramways 
Band (conductor, Mr. J. Farrell). 


. Institution and Lecture Notes.—LrEcTURES on Law 
RELATING TO ENGINEERING.— The Council of the Junior Institution 
of Engineers (Incorporated), in conjunction with the Council of the 
Society of Engineers (Incorporated), has arranged for a course of 
six fortnightly lectures on The Law relating to Engineering." to 
be delivered by Mr. L. W. J. Costello, M. A., LL.B. (Cantab.), the first 
to be given on October 1Uth next. 


Gas Poisoning.—The Report of the Medical Inspector 
of Factories shows that during 1909 there were 25 cases of poisoning 
in connection with gas power plant, of which four were fatal ; in the 
previous year there were 19 cases, two being fatal. 

. Inquiry, — Makers e the * Redio" cleaning cloth are 
asked for 
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The Proposed Association of Consulting Engineers. 
—The following editorial comment on this Association, to which 
we refer in an article on another page of this issue, appeared in the 
Times Engineering Supplement on Wednesday :—“ From the account 
which we publish to-day of the meeting ; it is seen 
that the proposal has among a certain grade of engineers met with 
some degree of approval. The suggested Association purports to 
have for its object the improvement of the status of the 
profession and the establishment of the profession upon 
a more satisfactory basis. At a time when existing institu. 
tiona, thoroughly representative of the profession, are steadily 
working towards the reforms that the proposed Association has 
in view, it is doubtful whether the best interests of the public and 
of engineers wonld be served by usurpation of the prerogatives of 
institutions already established. One of the main objects is to 
secure that municipal and other public works shall be supervised 
by duly qualified professional engineers. With this object we 
cordially agree, and we have frequently advocated a policy 
on these lines. But it has to be remembered that the 
only chance of making such a reform effective is to establish 
not one authority, but a series of authorities, corresponding one to 
each of the great specialist branches of the profession—mechanical, 
electrical, architectural, and so forth. It is perfectly true that 
consulting engineers to-day are, in some instances, prepared to lay 
themselves out to be specialists in all directions, but this fact does 
not make such consulting engineers representative of the best that 
the profession can do in those directions. Thus it would appear 
that the most appropriate representatives of the common interests 
are the respective Councils of the leading institutions. The diffi- 
culty of getting the best resulta from a single concourse of experts 
and men of science is well illustrated by the way in which even 
the Royal Society have occasionally failed in their nominations. 
There has, in fact, been occasionally a tendency to nominate from 
the Council itself, instead of from specialist institutions. It is not 
a matter upon which we desire to dogmatise, but it seems desirable 
to urge that progress lies in the direction of adherence to the prin- 
ciple of specialisation." 


Diseases of Electrical Workers.—During the past year 
there were 27 cases of lead poisoning in accumulator works, of 
which two were fatal. There were 29 such. factories working 
under the Regulations of the Factory Department for danyerous 
trades, and the report of the Inspector shows that the principal 
Regulations were fully observed in all of these ; irregularities were 
few, and were immediately remedied. 

Nystagmus (oscillatory movement of the eyeball) has been 
observed in workers at electric lamp factories, employed in laying 
out metallic filaments, and in the flashingi process, : 


Appointments Vacant.— Teacher for evening classes in 
electrical engineering, and magnetism and electricity, at the Great 
Eastern Railway Institute, Stratford, E.; senior assistant for the 
new electric generating station (45s.), junior assistant for same 
(288.), second lecture assistant (£80) for the electrical engineering 
department, and assistant lecturer and demonstrator for the 
mechanical engineering department (£120) of the Northampton 
Polytechnic Institute. (See our advertisement pages in this issue.) 


An L. C. C. Engineer's Invention.—Mr. A. Champion, 
an assistant in the electrical and highways branch of the chief 
engineer's department of the L.C.C., has been granted the Council's 
consent to his taking out patent rights in respect of an invention 
in connection with the construction of certain junction boxes and 
similar chambers, for the prevention of gas and water accumulation 
therein, on condition that the Council be allowed to use the patent 
without payment should it so desire. 


Another X-Ray Victim.—An appeal has been issued, 
signed by several eminent surgeons and others, on behalf of Mr. 
F. S. Pepperdene, of Wimpole Street, London, who it is stated was 
one of the earliest experimenters in radiography and radiotherapy, 
but gave his valuable services freely to the City Orthopedic 
Hospital, London, and to the Eversfield Hospital, St. Leonard s-on- 
Sea. In the former institution he used his own costly instruments; 
indeed. the greater part of his work with the X-rays has been done 
gratuitously. In the pursuit of his labours he contracted X-ray 
dermatitis, and after very much suffering has had to lose his left 
fore-arm. This loss will dreadfully handicap Mr. Pepperdene in his 
work, and render it almost impossible for him to continue it. His 
outlook is darkened by the fact that the other hand is affected, 
and that he has a wife and five children entirely dependent upon 
him. An effort is being made to raise a capital sum of £2,000, 
Subscriptions may be sent to Rev. E. H. Leale, vicar of St. Stephen's 
Church, Bexhill-on-Sea. 

Sir William Treloar has issued a fresh appeal on behalf of the 
Cox Fund, which he hopes will be augmented for the benefit of 
Mrs. Cox and her children, 


Electric Thermometers in Concrete. —Six resistance 
thermometers will be embedded in the walls of the locks at Gatun, 
Panama Canal, in order to determine the degree of heat attained at 
various stages of the hardening of the concrete. By this means 
data will be obtained iu relation to the heat produced by the 
chemical changes coincident with the hardening of the concrete.— 
Electrical World, 


. electricity station, Sunderland, 


Swedish Radiuni.—The director of the Swedish radium 


factory near Islinge, on the Island of Liding, has informed a Stock- 
holm newspaper that the first quantity of radium, consisting of 
5 centigrammes of radium bromide, is on the point of being 
forwarded to the Banque de Radium, in Paris. It appears that the 
Swedish Radium Co. has concluded an agreement with the Paris 
Bank, whereby the latter is to receive delivery of all the radium 
produced by the former in Sweden. The preparation is dispatched 
in tubes of platinum-iridium, as it has been found that gold tubes 
have an insufficient power of resistance. The director is also 
reported to have stated that the company by way of experiment has 
procured raw material from America and Australia, but the 
Swedish mineral “kolm” possesses decided advantages, as it is 
easier to work, and the radioactive material occurs in it more 
frequently. 


——— P! 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


General.—The Highways Committee of the L.C.C. in 
its minutes makes the following announcement :—“ We report with 
regret the resignation of Mr. J. H. RIDER of his position as tram- 
ways electrical engineer, to which he was appointed in 1901. Mr. 
Rider has accepted an important appointment in South Africa. In 
view of the eminent services rendered by Mr. Rider in connection 
with the electrification of the Council's tramways, we think that the 
Council, in accepting his resignation, would desire to place on record 
its high appreciation of the work done by him. We will report at 
a later date as to the steps to be taken to fill the vacancy. We 
recommend— That the resignation of Mr. J. H. Rider, electrical 
engineer in the tramways department, be accepted with an 
acknowledgment of the valuable services rendered by him in con- 
nection with the electrification of the Council's tramways system ; 
and that the resignation do take effect as from August 31st, 1910." 
Mr. Rider is proceeding to Johannesburg early in September for a 
prolonged period for Messrs. Wernher Beit & Co. (H. Eckstein and 
Co., Johannesburg) to act in an advisory capacity in connection 
with electrical and mechanical engineering matters. Asour readers 
are aware, the power station construction period of the L.C.C. tram- 
ways department is practically at an end. To settle down to the 
monotony of routine work, even in so important a position as he 
has held, would hardly be congenial to one of Mr. Rider's restless 
zeal for designing, so it is not surprising that the very favourable 
offer that has been made to him is acceptable at the present 
juncture. Weare sure that the very large number of friends that 
Mr. Rider has made during his periods of service in London, 
Plymouth, Bolton and elsewhere will join with us in wishing every - 
success to him in his new sphere. 

Mr. W. J. DAVIES, of Messrs. William Beardmore & Co., Ltd., 
Parkhead Forge, Glasgow, has received the appointment of chief 
electrical engineer to Messrs. Julian Kennedy, Sahlin & Co., Ltd., 
Brussels, for the laying down of a 4.000-KwW. plant for the Tata Iron 
and Steel Co., at Sahchi, near Kalimati, Bengal. He will sail in 
August. / 

Mn. WALTER H. DERRIMAN. B.Sc., A. C. G. I., A. I. E. E., Fellow of 


the Chartered Institute of Patent Agents, has entered into part- 


nership with Messrs. Dicker & Pollak, Chartered Patent Agents, of 
37, Furnival Street, Holborn, E.C., and, in consequence, the name 
of the firm has been changed to Dicker, Pollak & Derriman. Mr. 
Derriman is personally taking charge of the electrical business of 
the firm. 

It was announced nt the meeting of tbe Telegraph Construction 
and Maintenance Co. on Tuesday that LoRD SELBORNE had accepted 
the position of chairman of the company. 


Central Station Officials.—At the Hylton” Road 


on Thursday night last week, 
Mr. HARRY WEBBER, late works superintendent, was presented 
with a gold chronometer stop watch by the staff of the Sunderland 
Corporation electricity department, on his leaving the latter's 
employ to take up the important position of borough electrical 
engineer at Keighley, Yorks. The presentation was made by the 
borough electrical engineer and manager, Mr. Alfred S. Blackman, 
who spoke of the good qualities of Mr. Webber, and wished him 
success in his new sphere. Mr. Windle, assistant engineer, Mr. 
Crowther and Mr. Donkin also spoke a few words, and Mr. Webber 
suitably responded. 

The Stafford Gas and Electricity Committee has recommended 
that the salary of Mk. R. E. MEADE, chief electrician, be increased 
from £175 to £200 per annum, as from March 31st last. 

The Birmingham Corporation Electricity Committee has unani- 
mously decided to recommend the City Council to appoint Mr. 
Howarp FoULDS to the position of secretary of the electric supply 
department. As many of our readers are aware, Mr. Foulds has 
held the position of secretary to the Faraday House Electrical 
Ntandardising, Testing and Training Institution for the past 16 
years. and, in addition to this, he has served asa member of the 
Holborn Borough Council, and as a poor law guardian to another 
London borough. We learn from Mr. Chattock that 322 applica- 
tions were received for the post. 


(Continuel on paye 143) 
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INSTALLATION OF LARGE BATTERY AND BOOSTERS AT DICKINSON 
STREET ELECTRICITY WORKS, MANCHESTER. 


By S. L. 


Too much has been made in the past of the comparatively 
low efficiency of a storage battery. Its efficiency when used 
essentially as a peak load or load-levelling apparatus, 
becomes of secondary importance when it is realised that 
the saving in generation costs far exceeds 
the losses on the battery-booster plant. 

Battery makers can now obtain and 
guarantee something like 90 per cent. . 
ampere-hour efficiency, and a com- 
mercial efficiency, including boosters, 
closely approximating to 70 per cent. 

The general details of the large Tudor 
battery and automatie reversible boosters 
which have been installed at the Cor- 
poration Electricity Works, Dickinson 
Street, under the contract of the Tudor 
Accumulator Co., Ltd., of London, are 
as follows :— Maximum battery dis- 
charge rate, 15,000 amperes for five 
minutes; capacity at 10-hour rate of 
discharge, 16,500 ampere-hours; one- 
hour rating, 8,400 amperes. Each cell 
contains 77 plates, and there are 210 
cells. The total weight of the 210 
cells is 700 tons. 

The most striking feature about these 
cells is their unusually large size, each cell 
being 6 ft. 1$ in. x 2 ft. 25 in. x 3 ft. 
4j in. deep. They rest on glass oil 
insulators placed on four runners of 
pitch pine, which in turn are supported 
on large porcelain oil insulators. The 
containing boxes are constructed of pitch pine, panelled 
and dove-tailed, and coated inside and out with acid-proof 
paint, and lined with sheet lead. 

The positive and negative plates, which are of the 
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standard Tudor construction, measuring 29 in. x 203 in., 
are supported by means of their lugs on 2-in. vertical glass 
plates, and are kept apart by means of wood board separators. 
To allow for the aecumulation of deposit a space of 8 in. is 
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VIEW IN BATTERY ROOM (LOWER FLOOR). 


allowed beneath the plates. The method adopted for 
the connecting together of the plates of adjacent 
cells is the usual one of burning the lugs on to lead- 
connecting bars. Six copper rods (round section of 1'4 
sq. in.) are employed 
to connect the various 
rows together, and are 
so arranged that they 
are equal in length 
in order that each rod 
will carry its due share 
of the current. Junc— 
tions are made to the 
heavy lead-connecting 
bars by sweating the 
rods into lead cups. 

The battery house is 
about 75 ft. long x 
63 ft. wide, and has 
two floors; the main 
floor covers the full 
area of the building, 
and the top floor 
measures 42 ft. 6 in. 
long x 26 ft. 6 in. 
wide. 

Owing to lack of 
space it was decided 
to erect the battery 
house over the 
old Lancashire boiler 
house, the roof of 
which was covered by 
water tanks carried on 
eight steel- plate 
girders ; the weight of 
water in the tanks, 


GENERAL VIEW OF THE BOOSTERS AND SWITCHBOARD, 
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when full, was about 900 tons—the weight of the battery 
house and cells to be carried by the girders is about 
1,050 tons. | 

It was decided to rearrange the circulating water system 
at the station, and to émpty the tanks and carry the battery 
house on the tank girders. An examination proved 
them to be in good condition, and with slight repairs and 
strengthening they were made sufficiently strong to carry the 
additional load put upon them. Steel stanchions were 
placed under the ends of the girders to relieve the load on 
the walls of the boiler house. 
The main floor is composed of steel joists and arched 
concrete, covered with a layer of special acid-resisting asphalt. 
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yokes of the boosters are laminated, in order to allow for 
rapid reversal of the field. 

The motors run either off the lighting bars at 425—450 
volts, or the traction bars at 525 volts, and the following are 
the specified outputs for the boosters :— 


2,000 amperes at 80 volts for 4 hours 


2.800 8 60 2 IJ 
3.700 i3 80 be t 4 
2.800 i 100 = 1 


5,600 " 80 $ 3 to 5 minutes. 

When the battery is on lighting load, one booster (or two 
or three in parallel) is used, according to the load, and is 
then capable of maintaining a voltage of 450 across the 
lighting bus-bars. Regulation 
is effected by hand, by means 
of a resistance of large range 
placed in series with the 
booster field, which is excited 
either from the bus-bars direct 
or from the exciter sets. 

When on traction load any 
one (or two in series) of the 
boosters may be connected, and 
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TYPICAL SUMMER LOAD CURVE, ` 


The top floor is of steel girders and joists and open timber 
battens. The walls are of brick with windows in all four 
sides. The roof is of steel rafters with timber purlins, and 
roof boarding, covered with Grave’s patent roofing felt. 

Ample ventilation has been provided by opening case- 
ments in windows, and a line of opening shutters round the 
upper portion of the 
sides of top floor. 
Further ventilation is 
provided by a louvre 
ventilator in the highest 
portion of the roof, 
and by air-bricks 
placed at the top and 
bottom of the walls at 
frequent intervals. 
Special paint has been 
used throughout to 
resist the acid fumes. 

There are 178 cells 
on the main floor and 
32 on the top floor, 
the cells weighing 
slightly over 3 tons 
each. 

'The booster sets, of 
which there are three, 
are of the Turnbull 
and McLeod automatic 
reversible type, and 
were manufactured by 
the Lancashire Dynamo 
and Motor Co., Ltd. 
"l'he motor and booster 
of each set are 
mounted on a single 
bed - plate, and are 
interpole machines, the 
motors being shunt- 
wound, and the boosters 
separately excited from two small exciter sets or from the 
bus-bars, as the case m: iy be. 

An interesting feature with regard to the boosters is that 
they have equalising rings to every turn of the armature 
windings on account of the heavy circulating currents. The 


Miomamr thus provided for by a 
discharge, and light loads 
compensated for by a charge, 
and consequently, conditions 
are so maintained that 
the generators have a con- 
tinuous steady load. "This state 
of things is brought about 
by means of the small exciter 

generators, whose fields consist of three distinct windings, 

two of which are shunt windings, one across the booster, and 
another across the bus-bars. The function of the former is to 
compensate for variation in the battery voltage, and it reverses 
itself according to the direction of current in the booster ; the 
latter always tends to charge the battery. The third winding 


FERRANTI BATTERY SWITCHBOARD, DICKINSON STREET, 


is in the form of a heavy copper strip of one turn in series 
with the negative traction-bar, and has a diverter composed 
of six resistances in parallel with it, Any number of these 
resistances may be inserted, or the whole of them may be 
short-circuited through a switch, This series winding com- 
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pensates for fluctuations of the traction load. If when 
discharging, the load falls below certain limits, the series 
winding is weakened to such an extent that it is neutralised 
by the shunt winding which opposes it, the booster current 
is then reversed, and the battery begins to be charged. The 
diagram of connections for the complete scheme is shown 


on page 142. 
Messrs. Ferranti, Ltd., of 12000 
Hollinwood, Lancashire, were iia 


responsible for the erection of 
the switchgear. Their design 
presents many noteworthy and 
interesting features, especially 
on account of the unusually 
heavy currents that have to be 
dealt with. 7200 


44085 


In order to cope satisfaco E | 
torily with the heavy emer- z 
gency outputs which may 2 8800 


be necessary from the battery, 
and yet to avoid clumsiness 
in design, many new depart- 
ures from the ordinary 
methods of construction have 


been employed. In the first 
place, it was considered desir- 1600 
able that positive and nega- 800 


tive circuit-breakers, enclosed 
in separate concrete cubi- 
cles, should be placed imme- 
diately adjacent to the battery 
house, and connected in on the 
battery leads, so às to provide for the complete isolation of 
the battery when "necessa These are non-automatic, but 
can be operated electrically from the battery board, and are 
capable of carrying 15,000 amperes continuously. Magnetic 
blow-outs are provided on them. 

The main cables are run from these circuit-breakers, 


MIDNIGHT 


15,000-AMP. FERRANTI CIRCUIT BREAKER. 


supported on porcelain clamps, underneath a new gallery 
and stairs, to the battery board w here they are connected 
to the automatic circuit-breakers. 

The battery board itself consists of 10 panels. From the 
main battery panel, the automatic circuit-breaker of 10,000 
amperes capacity is operated mechanically or electrically, and 
below it are.the two single-pole switches with change-ov er 
contacts for lighting and traction. These switches are 
simply knife switches composed of many laminations. When 
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closed, the bolt passing through the blades can be tightened 
up, and an exceeding good contact is the result. 

Adjacent to the battery panel is the diverter panel, having 
six 500-ampere knife switches and a. 6,000-ampere short- 
circuiting switch. Then follow the booster and motor 
panels alternately—a 4,000-ampere automatic circuit-breaker 


Tm 


| 


NEL I|. 
INN 


ES 
ISNA ANS ip, 


8.0 9.0 10.0 11.0 120 1.0 10.0 11.0 12.0 
NOON l MIDNIGHT 


20 30 40 50 6.0 7.0 80° 


TYPICAL WINTER LOAD CURVE. 


being operated from each of the former, and also a 3,000- 
ampere change-over switch. The circuit-breakers are con- 
tained in concrete cubicles placed at the back of the board. 
In order to avoid the risk of the motor breaker operating 
and leaving the booster in circuit, the booster and motor 
breakers for each booster set are electrically interconnected, 
so that both operate simultaneously. 

The exciter motors and generators are controlled from the 
two remaining switchboard panels. 

There are many striking features to be noted in connec- 
tion with the methods of construction adopted at the back of 
the board. Bus-bars of aluminium have been employed 
throughout, consisting of several wide strips firmly bolted 
together with distance pieces between. The bars are 
enclosed in concrete troughs, and are carried on cast-iron 
brackets, with rubber sheets and porcelain a8 intermediate 
insulation. 

Much might be said with oui to the connections of the 
cables and. bus-bars to the switches and circuit-breakers, and 
the methods employed to avoid serious heating, but a brief 
word must suffice in order to avoid an unnecessarily 
detailed account. In the case of the battery change-over 
switches, the connection to the middle contact is made by 
continuing it through the panel in the form of copper strips 
clamped together, and through these are bolted the cable 
lugs. These lugs are conical in form and fit into tapered 
holes, drilled through the copper strips, and thus a large 
contact area is obtained. 

Contacts in all cases are obtained by bolting together 
plane surfaces that have been trued up. 

It has becu found possible since installing the battery 
to reduce the number of boilers in use at Bloom Street 
station, and to shut down the Dickinson Street boilers 
altogether, relying on the ‘high-tension station at Stuart 
Street for all extraordinary demands due to storms or 
sudden darkness. On page 140 is given.a load curve for 
a normal day in summer, which shows clearly the way in 
which the battery is utilised. “A similar load curve for the 
winter is shown above, with the proposed method of. 
operating the battery indicated thereon. | 

Not only is the load on the Bloom Street plant. kept con- 
stant for at least 10 hours out of the 24, but much is being 
done to level the load at the high-tension station in 
addition. 

When the mills, factories and works generally go off at 
mid-day for the workmen's dinner hours, a heavy charge, 
supplemental to that from Bloom Street, is put into the 
battery from. Stuart Street, and is made to partially fill up 
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this gap on the Stuart Street load curve. "The link between 
the City D.C. stations and the high-tension three-phase 
station at Stuart Street is made by means of four 500-Kw. 
and three 1,800-Kw. Bruce Peebles motor-converters (La 
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been operating successfully for some time past. The notable 
feature in the design is the absence of auxiliary poles. The 
overload capacity is 1,875 Kw. for six hours and 2,250 Kw. 
for 30 min., the field regulation being from 530 to 575 volts 
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DIAGRAM OF CONNECTIONS OF COMPLETE SWITCHBOARD. 


Cour-Bragstad patents); it allows of considerable elasticity 
between the stations, and is a great help to the economy of 
the system as a whole. 

The load factor on the steam plant for Dickinson Street 
and Bloom Street combined stations for the period of last 
year corresponding to the present was 34°5 per cent. Since 
the installation of the battery this has 
been raised to over 50 per cent., and 
the coal consumption at the city 
stations reduced from a monthly average 
at this time of the year of 3j lb. of 
coal per unit generated to slightly under 
23 Ib. per unit generated, after deducting 
units lost in battery. These results are 
expected to be improved upon, as the 
staff get more experienced in the use of 
the battery. 

It will be noted from the char is shown 
that they are succeeding fairly well in 
getting two discharges a day and 
levelling up the night load with the main 
charge. 

It should be very clearly understood 
that the efficiency of a storage battery 
depends more on the way it is used than 
on the way it is constructed. 


HIGH-SPEED ROTARY 
CONVERTERS. 


THERE has been a growing tendency for 
some years past towards gradually in- 
creasing the speed of electrical machinery, 
and this development is not confined to 
generators, but has equal application 
to motors, motor-generators and rotary 
converters. An interesting example of high-speed converters 
is at the Elephant and Castle sub-station of the London 
County Council tramways, wliere two machines of. 1,500 Kw. 
capacity running at a speed of 250 R. P. u., 25 periods, have 


* ore " 
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D.C. The rotaries work in parallel with induction motor- 
generators, the fields of which are shunt wound. Each set 
is started by an induction motor mounted on the same shaft 
as the rotary. The machines, which have been supplied by 
Messrs. Dick, Kerr & Co., Ltd., are of generous proportions, 
and mainly follow the general design employed by this firm. 


ELA Meus SUE. 


Dick, KERR 1,500-Kw. ROTARY CONVERTER, L.C.C. TRAMWAYS, 


The field is shunt wound and the coils are carried on 
strong detachable formers. The armature is built up on a 
solid spider, the windings being laid in open parallel slots 
with locking strips dovetailed into the tops of. the slots. 
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OUR PERSONAL COLUMN. 


(Continued. from page 138.) 
Tramway Officials.—The salary of Mn. G. F. CRAVEN, 


assistant engineer of the Reading Corporation tramways, has been 


increased from £160 per annum to £180 per annum, to rise by two 
further annual increments of £10 each to £200 per annum. 

Mk. W. J. MCDONALD, traffic superintendent under the Colchester 
Corporation, has been appointed traffic superintendent of the Burton 
and Ashby light railways. 

The Warrington T.C. has increased the salary of MR. TELFER, 
tramways manager, from £208 to £234 per annum. 


Obituary.—The mortal remains of the late Mn. ALFRED 
E. IZARD, Prof. R. A. M. and joint Musical Director Electro-Harmonic 
Society, were laid to rest on Saturday last at Brookwood Cemetery. 
The relatives present at the grave-side included the son of the 
deceased, sister, brother-in-law. eldest brother, Mr. Fred. Izard, and 
his uncle, Mr. Fred. Walker, R.A.M.. and aunt. The Electro-Harmonic 
Society was represented by Mr. Robert K. Gray (treasurer) Mr. H. 
Alabaster and Mr. T. E. Gatehouse (joint Musical Director). Many 
beautiful wreaths were sent by the Committee of Manage- 
ment (R. A. M.), the deceased's brother professors and pupils 
(R. A. M.), the Directors of the Beckenham and Bromley School of 
Music, and his pupils at this Institute, the Blackheath Conservatoire 
of Music, the London Academy of Music, City Glee Club, Lothbury 
Male Voice Choir, the Electro-Harmonic Society, and by numerous 
professional and private friends and relatives. Amongst 
those who attended the last sad rites were Mr. Ormond Yearsley, 
secretary, Beckenham and Bromley School of Music, Mr. Sidney 
Hann (R.A.M.). Mr. William Forington (Temple Church), Mr. 
Alfred Moore, Mr. T. Evison (conductor, Lothbury Male Voice 
Choir), Mr. Patrick White, LL.B., J.P. (conductor, Woking Musical 
Society), and others. 


NEW COMPANIES REGISTERED. 


John Rattray & Son, Ltd. (7,609)— This company was 


registered in Edinburgh on July 12th, with a capital of £4,000 in EI shares, to 
take over the business carried on by John Rattray & Son, Glasgow, as house 
and ships’ plumbers, gasfitters, and electrical engineers. The subscribers 
(with one share each) are:—G. McKinlay, 21, University Avenue, Glasgow, 
plumber; H. R. Hayes, Woodneuk, Barrhead, electrical engineer. Private 
company. The number of directors is not to be more than seven ; the first 
are G. McKinlay and H. R. Hayes; qualification, 100 shares. Registered by 
Oswald & Sons, Edinburgh. 


Bracuhy Falls and Metallurgical Syndicate, Ltd. (110.780). 
This company was registered on July lith, with a capital of £48,000 in £1 
shares, to carry on the business of concessionaires, i constructors 
and workers of tramways, railways, telegraph and telephone lines, and elec- 
trical works, electricians, mechanical engineers, suppliers of electricity, &c. 
The subscribers (with one share each) are:—B. Elliott, 7, Bouverie Road, 
Stoke Newington, N., cashier; F. Harwood, 27, Arthur Road, Holloway, N., 
clerk. Private company. The subscribers are to appoint the first directors ; 
qualification, 3,000 shares. Registered by Slaughter & May, 18, Austin 
Friars, EC. 


CITY NOTES. 


General Electric Co., Ltd. 


THE annual meeting was held on Tuesday at the offices in Queen 
Victoria Street, E.C., Mr. G. Byng presiding. - 

The CHAIRMAN, in submitting the balance-sheet for the year 
ending March, 1910, said :—We are glad to show a good increase of 
profits, £95,000 this year, against £78,000 last year, a difference of 
£17,000, "The appropriation of the available balance has been the 
subject of much consideration, and we have decided to propose as 
hitherto & dividend of 5 per cent. on the ordinary shares. We are 
increasing our reserve fund by £22,000, and have commenced a new 
policy of carrying forward a substantial sum. These measures will 
considerably strengthen our financial position. We are bound to 
increase in order to keep abreast, even to a limited extent, with the 
powerful foreign electrical firms, and are often called upon to find 
large sums at short notice. Hitherto we have used our credit for 
such purposes, but in future we intend to invest part of our reserve 
fund in convertible securities which we hope will enable us to 
rely upon our own resources. The balance carried forward 
exceeds £8,000, enough to cover the full amount of interest on our 
debentures. 
the position of our preference shareholders, and I trust that the 
quotation of the preference shares will soon represent their 
intrinsic value. I have before me several letters with regard to the 
quotation of our preference shares, which as some of you know, are 
quoted at a very low figure in the Stock Exchanye list, a matter of 
some surprise to me as well as to many other people. I have found 
out that several stockbrokers— so-called outside stockbrokers—- have 
been offering our shares for reasons of their own, I suppose to make 
a market or to advertise themselves, without having those shares. 
I have lately each time bought those shares when they were otfered, 
but I have never been able to get them. Yet I have found that the 
same outside brokers have been-—after having my acceptance of 

the order— writing to all the shareholders offering to buy their 
shares at a very low figure, but they have never been able to get 
them. Therefore, the price quoted was not a true one, but it must 


This conservative policy especially will strengthen 


have frightened some of our shareholders which is a great pity, 
and I hope they will not throw their shares upon the market in this 
fashion. The figures in the balance accounts differ somewhat from 
those of last year. The credit side shows a reduction both 
in property and stock-in-trade ; this is due to the transfer 
of Peel works to a subsidiary company, the shares of 
which increase our investments by a corresponding amount of 
£60,000. - We have transferred from these works to our engineer- 
ing works at Witton the manufacture of switchgear, arc lamps, 
fans and small motors. We have considerably enlarged Witton 
Works for this purpose, and believe the new working arrange- 
ments will prove beneficial This change has been necessary 
through the great increase in our telephone business and 
we particularly welcomed it, as it enabled us to unite at Witton 
most of our departments dealing with electrical light and power 
installation, and we are convinced that, through this amalgamation 
of departments under one roof, we shall save considerably in 
running expenses, Your directors are proud of the success which 
we have lately achieved in the production of telephone exchange 
equipments. The Envlish telephone industry has, in the past, been 
in an ignominious position. We have been especially well fitted 
to produce telephones, and in the inception of the industry 
England was far ahead of any other country. Yet this important 
industry has been strangled in its infancy, and for over 20 years 
the English and Colonial telephone companies have had to buy 
all their equipments and instruments from foreign makers. J am 
pleased to say that & change has at last been made by the British 
Post Office. They have been very far-sighted in insisting on 
getting English-made apparatus in spite of deep-rooted prejudice, 
due mainly to mistaken notions in regard to the economic aspect 
of the question. The G.E.C. especially has to thank the Govern- 
ment for much encouragement. The result has been most satis- 
factory to both parties. We have now completed the installation 
of one of the largest and most important telephone exchanges in 
the kingdom, every particle, every screw, being made at our 
Salford Works—as well,and I am assured, even better than, the 
foreign equipment which held the monopoly for 20 years. We have 
also nearing completion the installation of another Post Office 
Exchange. Further, we have well in hand an Exchange equip- 
ment for the Australian Commonwealth, and we have supplied 
similar plant to the Indian Government. Besides these Exchange 
equipments we have manufactured, and are manufacturing, large 
quantities of telephone apparatus for the British Post Office and the 
Colonies. Moreover, the apparatus is to designs prepared by the 
company, in no way imitations of the standard patterns, but our own. 
But the strangest part remains to be told. The prices at which the 
Post Office is now buying in England are far below the foreign 
prices paid formerly. For instance, instruments previously supplied 
by the foreigner are now produced in this country and sold at rates 
lower than the old prices by various percentages running up as high 
as 30 per cent. I believe that the history of telephones is a greater 
condemnation of Free Trade policy than anything else if people 
only knew how stupid it has been to buy abroad for 20 or 30 years 
articles which we could produce here and for no reason whatever, 
simply in the belief, the stupid belief, that we could buy them 
cheaper. The far-sighted officials of the Post Office have put their 
foot down, and have enabled the English manufacturers to produce 
at no favour or particular advantage, but simply on the same 
terms and lines as the foreign firms have been manufacturing, and 
they find out to their great surprise, or to the great surprise of 
other people, that we actually can manufacture cheaper and better 
than abroad. Why, then, do we buy abroad? It only shows how 
stupid this country is to think we can get them cheaper. We co 
not do so. We can get them just as cheaply here, or cheaper than 
anywhere else. This will explain why we have devoted the whole 
of Peel Works to the manufacture of telephone apparatus, and we 
are carrying it on now as a subsidiary company called the Peel- 
Conner Telephone Works, Ltd., under the able management of Mr. 
M. S. Conner. A number of shareholders and friends of the 
G. E. C. have likewise associated themselves with us in the Peel- 
Conner Co. The transfer of these works explains the increase in 
our investments, and as this transfer has been too recent to show a 
year's working, it will also explain why the dividends on investments 
have not increased. Our biggest enterprise, the Witton Engineering 
Works, has turned out very good work, and itsexcellent staff and 
workers have again increased the reputation of our products through- 


out the world. We have erected some big plants not 
only at home, but in the  Transvaal, Australia, India, 
the Argentine and the East. It is unfortunate that the 


prices ruling are still unremunerative; we have to rely less 
upon competitive prices than upon the excellence of our plant 
We are keeping the flag flying over our carbon works, although 
they have not yet been able to show a profit in face of foreign com- 
petition. The advent of the flame lamp has helped us very much 
and in the making of flame carbons we have succeeded in beating 
the quality of almost all our Continental competitors. We have 
been greatly encouraged by the policy pursued by the Admiralty, 
who have recognised the importance of & carbon factory in 
England. "Their example is now being followed by most Govern- 
ment departmenta, but we have much to complain of in the action of 
many municipalities. It is a matter of great regret that these 
municipalities are allowed to send the ratepayers’ money abroad 
while so many of our own workers are unemployed, and whilst it is 
a matter of almost national importance that the only carbon works 
in this country should be kept going. We have increased our 
foreign depots and agencies in order to find outlets for our large 
factories. The preferential duties in Canada and Australia have 
been of very material benefit to us and have helped in the 
employment of hundreds of workpeople throughout the year, 
There will soon be an Imperial conference, and as an exporter and 
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‘employer of labour, I wish to urge the great necessity of further 
extending such preferential duties, and I hope that the Govern- 
ment will be able to include our great dependencies 
and Crown Colonies, India, the West Indies, Africa, Kc. 
The sale and influence of the Osram lamp have fulfilled our expect- 
ations ; the wonderful efficiency of this great invention has reduced 
the cost of electric lighting to less than that of vas. Thousands of 
Osram lamps are in use to-day that have burned over 6,000 hours— 
a durability truly astonishing. We regret to say, however, that 
our patent rights have been greatly infringed. We have been com- 
pelled to take legal proceedings against infringers both on the 
master patent as well as upon minor patents, of which there are 
many. There are some few methods differing from ours by which 
metal-filament lamps can be produced, but most of those that are 
imported are held by our experts to be distinct infringements of 
our patents. The public in general cannot discriminate, but, of 
course, they are running great risks in buying lamps that may 
infringe patent rights. A country's fiscal policy has a great in- 
fluence upon its industries—the fortunes of our own undertaking, 
the G.E.C., depend in a large measure upon our national commercial 
policy. As Iam convinced that our present policy is bad for us, I 
hold it a duty to bring before the public my views at our annual 
meetings. I have done so for many years past. Let me note with 
regret that during the last year a policy that is opposite to the in- 
terests of the manufacturing industry of this country has been 
adopted. My plea has been to restrict unlimited foreign com- 
petitions, to regulate our imports and to obtain a con- 
tribution towards our taxation from the foreign  pro- 
ducers that have the use of our markets. Instead 
of pursuing this policy, increased taxation has been 
laid upon the home producer, and that to an unprecedentedly large 
extent, while the foreigner dealing in this country remains as free 
from taxation as before. The inequality of the two users of the 
British markets—the home and the foreign manufacturer-—has 
thus been increased to'the detriment of the home producer. The 
G.E.C. is one of the heaviest rated industrial concerns in the king- 
dom, and we are called upon to pay enormous sums, while those 
who compete with us for the supply of exactly the same goods in 
this very country have not to pay any taxation whatsoever, neither 
income-tax, nor provision for death duties, nor rates for keeping 
our poor, nor rates for our schools or roads, nor for our Navy, Army 
or Government. Add to this, that when we buy from foreign pro- 
ducers goods we could make ourselves, we enable them to produce 
upon a larger scale, while correspondingly we have to produce upon 
a lower scale, and we thus give them the immense advantage of 
lower cost of production. Mere figures as those of our Board of 
Trade returns, or even of a balance-sheet, may be some limited in- 
dication of the past and the present, but they are no guide to the 
future. Experience and intimate knowledge of business are re- 
quired to gauge the likely course of events, and the knowledge that 
the manufacturers of this country hold must clip the wings of 
resource and enterprise, and must tell them to be afraid of the 
future. What we manufacturers lack under our fiscal system is 
the sense of security. Iam told that the handsome results of our 


yearly balance-sheets give the lie to my contentions—that having. 


prospered under Free Trade I 
to wish to alter it. I think this method of arguing is 
wrong. If it is true that the prosperity of the G.E.C. is wholly or 
partly due to Free Trade, and I, in spite of this, wish to advise a 
change--that alone should impress people, and made them think 
that I have powerful and unselfish reasons for advocating a change 
of system which seems to suit my pocket so well. The result of 
our last two years’ balances have been called good. Considering 
the ditficulties under which we have to work, they certainly reflect 
credit upon the diligence and knowledge of the management, the 
staff, and our workpeople. But I say they could be better, far 
better. Our capital resulta could be better, our future outlook 
could be more secure, and we could employ double and treble the 
number of workpeople we do now. "This I say not from guesswork 
but because I know the results achieved by our competitors who 
are working under precisely the same conditions as we, except so 
fur as they work under a diametrically opposite system of com- 
mercial policy. 

Mr. H. Hikst seconded the adoption of the report. 

A SH? REHOLDER remarked that last year they had a very favour- 
able report of the Hammersmith lamp factory. Was there any 
reason why they had no such report this time ? . 

The CHAIRMAN: No news is good news. They are getting on 
very well, making more lamps every day. We are fully employed 
there., and we hope that very soon all the lamps that are required 
for this market will be made at Hammersmith. The quality pro- 
duced there ix quite up to any made on the Continent, and the 
finish is even better. 

The report. was adopted. the dividend resolution was passed, Mr. 
Max Railing was re-elected a director and the retiring auditors 
were re-elected. A vote of thanks was accorded to the chairman 
in the usual way. 


should be the last person 


Trafford Power and Light Supply (1902), Ltd. 


Tut directors’ report for the year ending March 31st, 1910, shows 
that after charging interest on the debenture stock, interest on 
loans, current expenses, debenture trustees’ remuneration, and 42.000 
for depreciation. there is a loss for the year of £415. as compared 
with a loss for the preceding year of £2,516. The general state of 
trade in the company's area, referred to in the previous year's 
report. shows little or no improvement, although, due to a few new 
consumers, the sales in the aggregate have somewhat increased 
The aggregate amount of the 4} per cent. debenture stock of the 
company purchased out of the debenture redemption fund and 


cancelled, amounts to £9,100, and £2,533 is now in the hands of the 
debenture trustees for further similar purchases. Pending the 
issue of the second debentures mentioned in the last report, the com- 
pany's urgent requirements have been met by loans from Messrs, 
W. T. Glover & Co., Ltd., the largest shareholders in the company 
which at the end of the last financial year amounted with accrued 
interest at 5 per cent. per annum to £18,374, and for which a 
second debenture for 4 25.000 has been issued as security. In order 
to provide for such applications for second debentures as may be 
received in accordance with the notice accompanying this report, 
the existing second debenture will be cancelled, and & new series of 
6 per cent. second debentures created of a total nominal value of 
£40,000. | 


Para Electric Railways and Lighting Co., Ltd. 


As stated last week, the directors have announced that the first 
dividend on the 77,145 ordinary shares of £5 each will be at the 
rate of 8 per cent. per annum for the half year ending May 31st 
last, payable on September 1st. Our readers will remember that 
this company was formed in the year 1905 to purchase the mule 
tramways and electric lighting business in Para under a concession 
for a period of 99 years, with the intention of converting the tram- 
ways to electric traction and extending the lighting business. An 
accouut of the system was given in the ELECTRICAL REVIEW for 
March 26th, 1909. The following figures show the results for the 
last two complete financial years :— 


Year ending November 30th - sä 1908. 1909. 
Gross receipts .. x vn m ice . . £205,311 £225,917 
Operating expenses ae .. 152,637 120,310 
Net earnings .. sy E .. £52,674 £105,607 
Fixed charges and London expenses, &c... - 36,460 45,017 
Surplus 416.214 £60,590 


The first half of the current financial year shows cabled net 
earnings of £62,360, representing an increase over a similar period 
in 1909 of £18,253. In past years the second half of the financial 
year has always shown better returns than the first half, and it is 
anticipated that the increase will be at least maintained, showing 
total net earnings for 1910 of £130,000. 


Crompton & (o., Ltd. . 


THE directors report that during the financial year to March 31st 
last, competition for business has been keener than ever before 
experienced, and orders have heen difficult to obtain. With a view 
to keeping the company's works employed a considerable amount of 
business has been taken at works cost, with the result that the out 
put has only fallen off to a comparatively small extent. It is with 
much regret that the directors have to report that the gross 
profit realised on trading has not been sufficient to pay adminis- 
tration and selling expenses, while the completing of a large 
contract in the East has entailed a heavy charge on the year's 
accounts. The directors also regret that litigation in connection 
with an order for pumping plant has involved the company in the 
special legal expenses shown in the profit and loss account. The 
loss for the year, after making the usual full provision for depre- 
ciation and charging all repairs against revenue, amounts to 
# 20,493, as compared with a profit of £10,051 for the year ending 
March 31st, 1909. After providing for debenture interest and 
other charges shown in the net revenue account, and after deduct- 
ing the balance brought forward from last year, there remains & 
debit balance on this account of £23,369. The guarantee of the 
Auxiliary Electric Co, in connection with the earnings of the electric 
Supply Corporation has now expired, iand the final adjustment 
should shortly be arrived at. The directors have decided to write 
down the company s holding in the Electric Supply Corporation to 
£1 per share, taking the necessary amount from the reserve fund 
for that purpose. The claim under the policy of insurance held by 
the Auxiliary Co. has been settled on terms which are considered 
favourable; under the settlement the company's holding in the 
Electric Supply Corporation has been reduced by 3.000 shares of £5 
each, £3,000 has been written off the investment in the Auxiliary 
Co. and the right of the Insurance Co. to the first £10,000, 
repayable by the  Eleetrie Supply Corporation under the 
suarantee, reverts to the Auxiliary Co. During the financial 
year, expenditure on patents and experimental work has 
been considerably in excess of the average. This inerease 
is in connection with an invention which is likely to prove of great 
value to the company. All such expenses have been charged 
against revenue, but a sum of £600, being the purchase price of a 
patent which it was important that the company should control, 
has been added to patents aecount. In view of the continued 
depression in the electrical manufacturing trade, the directors have 
taken steps to further reduce expenses, and with that view are arrang- 
ing to move the headquarters of the sales department to the com- 
pany s works, which it ix estimated will effect considerable economies, 
Although there appears to be an improvement in the volume of the 
trade of the country, the slight increase in the demand for elec- 
trical machinery has not affected market prices. At the same time, 
the directors are of opinion that by the exercise of the most rigid 
economy a margin of profit can be earned. even on the basis of the 
present low prices. Since the close of the financial year an im- 
provement is noticeable in the value of orders coming from colonial 
and foreign sources. 


Continental, —5wrrzrgiAND.—La Société Brown, Boveri 
and Co., of Baden. is declaring a dividend at the rate of 8 per cent. 
for the last financial year, as compared with 11 per cent. in the 
preceding 12 months 
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Chatham and District Light Railways Co. 


THE directors report that for the half-year ended June 30th, 1910, 
the revenue was £21.601 and the expenses were £12.704, leaving 
£8,897, less rent of Rochester Corporation lines (£1,872) and 
interest on debentures (4 1.234). leaving £5,792, plus balance 
brought forward (£208), making a balance of £6,090, which is to 
be disposed of as follows :—-£2,940 to dividend at the rate of 5 pet 
cent. per annum on the preference shares, £1,060 to dividend at the 
rate of 2 per cent. per annum on the ordinary shares, £2,090 to 
revenue new account. 

The traffic receipts show an increase of £1,242 over (hose for the 
corresponding period of last year, which the directors consider 
satisfactory. "There has also been a saving of £117 in the expenses. 
The directors will, as usual, provide for depreciation when the final 
accounts are made up at the end of the year. The dividends are to 
be paid on August 5th. 


Miles Passengers Traffic Average Car No. of 
Half-year ended. open. carried. receipts. fare. Mileage. cars. 
Dec. 31st, 1908  .. 14:98 4,857,745 £22,282 1:992 597,893 45 
June 30th, 1909 .. 14°98 4,038,327 19,787 1°18 561,758 45 
Dec. 31st, 1909 . 14°98 4,712,205 23,015 1:17 582,637 45 
June 30th, 1910 .. 14°98 4,947,658 21,029 1:16 556,218 45 


Electrical Construction Co., Ltd, 


Mr. WALTER S. B. MCLAREN, M.P., presided on Thursday of last 
week over the seventeenth annual ‘general meeting of the above 
company at Winchester House, Old Broad Street. 
In moving the adoption of the report, the CHAIRMAN said that 
the accounts, while not so favourable as they anticipated at this 
time last year, were not unsatisfactory having regard to the conditions 
which had prevailed. He told them at the last general meeting that 
volume of business was the crux of thesituation, and he was sorry to 
say that their hopes of maintaining the larger output of last year had 
not been fulfilled. As stated in the report, however, few orders for large 
installations were placed during the year. Even orders for exten- 
sions had not assumed their former volume, although there were 
indications that the effect of the introduction of metallic-filament 
lamps was now passing away, and this, coupled with the general 
improvement in trade, justified them in expecting a greater demand 
for electrical machinery during the present year. While, however, 
they had suffered like the rest of the trade from a diminntion in 
the volumeof business, he felt confident thatthey had not suffered more 
proportionately than their competitors, and judging from their 
balance-sheet as compared with theirs he should say they had 
&uffered less; It was a pleasure to be able to assure them that the 
work they turned out gave complete satisfaction to their customers, 
many of whom came to them over and over and over again, because 
they knew that their work was absolutely reliable. They sent 
machinery to all parts of the world, and had orders from Government 
Departments under the most severe specifications and tests that 
could be devised. They did not shrink from these, for they could 
hold their own against any other manufacturer, both in excellence 
of design and in perfection of work. They would realise that any 
diminution in orders was at once reflected inthe manufacturing profit, 
because they could not look for any further reduction of importance 
in their standing charges. These continued, however, to receive 
the closest attention. and a moderate saving was effected during the 
past year, but they could not hope to accomplish much more in that 
direction without impairing the efficiency of the organisation. Every 
effort. therefore, was being made to increase the company’s output, 
and if this was accomplished he was convinced, more than ever, of 
their ability to earn a reasonable dividend upon the ordinary shares, 
While sympathising with the ordinary shareholders in the absence 
of a dividend (and those of. them on that side of the table were 
among the greatest sufferers). he must convratulate them upon the 
strong financial position of the company. They had now no loans of 
any kind. their realisable assets were many times greater than their 
eurrent liabilities and they were in a position to pay prompt cash 
for all that they bought, and so command the best prices and 
discounts which prevailed. Moreover, they had been able to redeem 
on favourable terms 4 40.000 of their second mortgage debenture 
stock, and an annual sum of £1,800, hitherto paid as interest, 
would become available for dividends, The stock would be kept alive 
for the purpose of re-issue, if required, but the board did not 
at present foresee any necessity for this. Out of the surplus 
arising from the redemption. they had placed £10.000 to the credit 
of general reserve fund, and they had a further substantial amount 
at the credit of a suspense account for a purpose which he would 
explain. In the early part of 1908 an action was brought against 
the company by a German firm for alleged infringement of a 
patent. The board obtained the advice of one or two leading 
experts and were advised that there was no subject matter for a 
patent in the plaintiffs’ specification. Being desirous, however. of 
avoiding litigation, the board entered into negotiations with the 
plaintiffs for a licence, but as reasonable terms could not be 
obtained the action was allowed to proceed. After extraordinary 
delay on the part of the plaintiffs, the caxe came before Mr. Justice 
Parker at the end of January of this year, who, he was pleased to 
say, gave judgment. with costs, in favour of this company. An 
appeal, however, had been lodged by the plaintiffs, which it was 
expected would be heard towards the end of this month. Pending 
the conclusion of this litigation the board had credited a sum toa 
suspense account out of the surplus on the redemption of their 
second mortgage debenture stock. which should cover an loss if 
the decision of Mr. Justice Parker were reversed. The position of 
other companies in which they were interested had not materially 
changed since last year. The Electrical Power Storage Co. had 
increased its profits, but the board of that company deemed it 
prudent not to distribute a dividend—a decision in which they con- 


curred.‘ The proposed extension of the Madras Tramways had not 
yet been sanctioned by Government, but a marked improvement 
had taken place in the net receipts from the existing lines. It 
would, however, be in the best interests of the shareholders in the 
tramways to retain the increased earnings in the business, but of 
the ultimate ability of the undertaking to earn a reasonable return 
they had no doubt. He could only repeat that no effort had been 
spared, or would be spared, by the board and the officials to place 
the company again upon a dividend-paying basis, but those of 
them who had an intimate knowledge of the electrical industry 
would, he was sure, recognise that they had been contending with 
very adverse circumstances and with conditions over which they 
had had little or no control. With patience and continued confidence 
on the part of the shareholders, however, he was confident that 
their efforts would eventually he crowned with success, 

Mn. JAMES GRAY seconded the motion, and the report was 


adopted without discussion 


National Telephone Co., Ltd. 


THE directors report that the income accrued in respect of the 
business of the half-year ended June 30th amounts to £1,677,588, 
as compared with £1,549,136 for the corresponding period ‘of 1909, 
being an increase of £ £128,422. The working expenses amount to 
£974,757, as compared with £890,798 for the corresponding period 
of 1909, heing an increase of £83,959. The net result for the half. 
year (after deducting the Post Office royalties amounting to 
£161,530) is a profit balance of £541,301, as compared with 
£509,210 for the corresponding period of 1909, being an increase of 
£32,090. The rentals carried forward for unexpired terms of 
running contracts amount to £1,482,179, as compared with 4 1,366,283 
at the corresponding period of 1909, being an increase of £115,896, 
Out of the available balance of £409,094 shown by the net 
revenue account (No. 3) the board will recommend the payment 
for the half-year of a dividend at the rate of 6 per cent. per 
annum on the first and second preference shares, 5 per cent. per 
annum on the third preference shares, 6 per cent. per annum on 
the preferred stock, and 6 per cent. per annum on the deferred 
stock, less income-tax in all cases. The board also propose to 
transfer £175,000 to the reserve fund account, and to carry 
forward the balance of £15,344. The sum of £216,874 has been 
expended on capital account during the half-year in the erection 
of 16,286 additional exchange and private stations, and in the 
construction of underground works. 


Prospectus, | Lid.—Just at the moment of 
going to press with the last pages of this issue there reaches us 
a copy of the prospectus of this company, which is on the point of 
offering to the public 380,000 shares of £1 each out of a total nominal 
capital of £500,000. The company has been formed to acquire as 
going concerns the "British Metalite" lamp and metallic filament 
manufacturing business in the United Kingdomof the Bryant Trading 
Syndicate, Ltd., and the business, patents, processes, and good- 
wil of International  Filaments, Ltd. The issued capital 
of these two concerns aggregates £83,557. The purchase con- 
sideration to be paid to the Bryant Trading Syndicate 
is £135,000 (£60,000 in cash or shares and 4 75.000 in 
shares); that payable to the International Filaments, Ltd., is 
£85,000 (as to £40,000 in cash or shares and £45.000 in shares). 
The Metalite, Ltd., is to be a parent company. and among its other 
objects will be the formation of subsidiary companies. Both com- 
panies are stated to have considerable contructs in hand, but the 
prospectus tells nothing concerning the profits actually earned by 
them in the past; therefore, it is impossible to tell how extra- 
vagant is the estimate of a minimum annual profit of £255,000, 
which, after deducting 33) per cent. for administration and general 
expenses, reserves, depreciation, &c. is estimated to leave “a 
dividend exceeding 30 per centum on the entire capital." 

Time is too short for us to enter into the statements in the 
prospectus as fully us we should desire, but our readers will find an 
article on page 125 of this issue which tells something of the com- 
pany's claims, its process and its premises. There are several points, 
however, which must be named -the capital seems to us to be far 
too large, the investor must bear in mind that the " British 
Metalite," good as the results of the tests made at the National 
Physical Laboratory (Which were not in our possession 
until the prospectus was issued) may show it to be, 
is not the “only pebble on the beach, that the 
drawn-wire lamp has taken practical shape, and that the estimate of 
profits is only an estimate of what is expected when new factories, 
not yet existing, have been got to work. 

The directors of the company are Sir Thomas Brooke-Hitching 
(chairman), Jacob Atherton, Col. D. A. Kinloch, J. F. A. Rawlinson, 
and Joseph Metcalfe. “C.E.” (managing director), and two others 
nominated by the two vendor companies after allotment. The list 
will open on Monday next, and close on 29th inst. 


Metropolitan Railway Co.—The directors, after placing 
£10,000 to electrical renewal and depreciation. fund, recommend a 
dividend on the ordinary stock for the past half-year at the rate 
of 1j per cent. per annum, carrying forward & 6.000. A vear ago 
4 5.000 was placed to electrical renewal and depreciation fund, 
and a dividend at the rate of 1 per cent. was declared, £4,000 being 
carried forward. The dividend on the surplus land stock is at the 
rate of 21 per cent. per annum, the same as a year ago. and & 1.900 
is carried forward, as against £1.000 last year. 


Newcastle-upon-Tyne Electric Supply (o., Ltd.— 
The directors have declared an interim dividend of 23 per cent. on 
the preference and 13 per cent. on the ordinary shares. 
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United River Plate Telephone Co., Ltd. 


THE twenty-fourth annual ordinary general meeting of the share- 
holders of the above company was held on Tuesday at Winchester 
House, Old Broad Street, Sir Irving Courtenay presiding.  : 

The CHAIRMAN, in proposing the adoption of the report, said the 
result of the year's working had been exceedingly satisfactory. The 
company had made excellent progress during the year, subscribers 
had increased, revenue had increased, the service had improved and 
was improving, and by the end of the present year—by which time 
they expected all their principal exchanges in Buenos Ayres would 
have been turned over from magneto to common battery working 
they were satisfied that their service would compare favourably 
with that of any European city. The new common battery boards, 
several of which were now working, had been of the most material 
assistance, and when the others were completed he thought they 
would be able to face with equanimity any traffic crisis which migl t 
arise. These changes, of course, necessitated a great deal of other 
work before the boards could come into use. For instance, existing 
overhead installations had to be taken down and new distributors 
connected to their underground plant; but, as far as possible, all 
this work had been proceeding contemporaneously, and the pre- 
sent year should see the bulk of it completed. 
was in the beginning of May rendered more difficult by the 
prevalence of strikes among workmen. He was glad to say their 
staff had on this, as on previous occasions, been splendidly loyal to 
them. He might admit quite frankly that the service question 


had been a difficult one to them in recent years. Like most other 


Jarge telephone companies, they made their estimates of what the 
probable increase would be in advance, and, in company with them, 
they had found that, in spite of all their care, the calculations had 
erred on the side of modesty. Provision, which a few years ago 
geemed generous in the extreme, was being found to-day to be quite 
inadequate to meet modern requirements, and they, with other 
telephone enterprises, were at the present moment straining every 
nerve to keep pace with the demand. This, from their point of 
view, was exceedingly satisfactory, as it showed the great progress 
that was being made. Further, the Centenary celebrations, bringing 
as they had done many thousands of visitors into the capital of 
Argentina, had made the strain in their case exceptionally severe. 
Great as the strain was—and it would give them an idea of its 
severity when he informed them that some days the rush of traffc 
rose to 127 per cent. above normal—their latest advices indicated 
that they got through without any serious hitch. As showing the 
progress which the Argentine Republic was making in all directions, 
they found that the same telephone problems met with in Buenos 
Ayres had already arisen in other cities, and thusthey were engaged 
in erecting a common battery board with a suitable building in 
Bahia Blanca, where, as he mentioned last year, they had put part 
of their plant underground ; and as a like provision would require, 
before very long, to be made in Rosario, they had taken the oppor- 
tunity, when installing a new sub-exchange in that city, to antici- 
pate the conversion of the main exchange, and this sub-exchange 
would be on the common battery system. Their exchange in Cor- 
doba had also been growing, and would require reorganisation soon, 
and as the building there was a very old one and quite unfit for 
conversion, a new building would be necessary when they put in 
the new board. They had opened new exchanges in Florencio Varela 
and Monte Grande, two important and growing suburban towns 
to the south of Buenos Ayres, and in Maipu on the Dolores Mar del 
Plata line. He mentioned last year that, in response to strong and 
influential demands they were making arrangements for constructing 
a line to Mar del Plata, which had been described as the Brighton 
of Argentina. As the authorities were anxious that this line 
should be ready for last seas0n— the season comprised the months 
of December, January and February when Mar del Plata was at its 
fullest —their people strained every nerve, and, in spite of many 
difficulties, they completed this line of about 250 miles in what he 
should think was record time for such an undertaking. It was 
opened early in the season, and thereby gave the greatest satis- 
faction to the authorities and the community. Asa piece of work, 
their people were to be congratulated on it, and he was glad to 
tell them that the result had more than fulfilled their expectations, 
In fact, while the season was at its height, it was as much as 
they could do to cope with the traffic, and a satisfactory aspect of 
the business was that even during the winter the traffic had been 
much better than was anticipated. The Azul line to which 
reference was made in last years report, had enabled them to tap 
an important district in the centre of the Province of Buenos Ayres, 
and when they were in a position to carry this line right through 
t» Bahia Blanca, as they hoped to do before long. they would have 
an extension of which any company might be proud. Their private 
branch exchange business was growing rapidly, and was already a 
valuable adjunct to their business During the year they had 
strengthened several of their older provincial lines, enabling them to 
withstand the violence of the severe storms which from time to time 
aweep over parts of the country, besides adding additional junction 
lines between the more important exchange centres in order to save 
the time of their customers when calls between one exchange and 
unother were desired. In short, he might say they were doing 
everything in their power to give a quick and valuable service. and 
while some of the links in the chain were not yet as perfect as they 
could wish. the constant increase in their subscribers was evidence 
that on the whole their customers were satisfied. As most of them 
were aware, it was their policy, wherever possible, to own the land 
and buildings in which their exchanges were situated. During the 
year they had purchased the premises in which they were estab- 
lished in Brandzen and Lujan, in which latter town they also 
owned a valuable stores deposit. They had been fortunate in 
securing & most desirable plot of land in Mar del Plata, where their 


The position , 


building was rapidly approaching completion. They had also 
purchased sites in General Belgrano and Bella Vista, as well as a 
site for the new sub-exchange in Rosario. Suitable buildings for 
these exchanges were either in course of erection or would form 
part of the current year's programme. To provide for these 


various works, it was proposed to make a fresh issue of 40,000 


ordinary shares. As before, these shares would be offered to the 
ordinary shareholders at par. With regard to the accounts, 
there were only a few items that called for special 
mention. The share capital had been increased by £150,000, 
the amount of the issue made in Septemher. last. The 
sundry credit balances were a little more than before, due to the 
general increase in the volume of the business. The subscriptions 
paid in advance had increased by £2,700; the reserve fund was 
increased by the £25,000 added last year, and they proposed to add 
a further sum of £30,000 for the present year. The reserve fund 
was growing steadily, and in view of the growth of their business 
and capital the directors attached great importance to this. From 
the credit side of the balance-sheet they would see that during the 
year they had spent £130,530 in capital expenditure. The special 
replacement account stood at £30,448. Their real estate was 
up by £16,000, representing new buildings and sites for exchanges, 
&c. The increase of £13,000 in sundry debtors represented, for the 
most part, payments made on account of the new boards in transit 
or in course of erection, and not yet taken over by them from the 
contractors. The securities were nearly of the same amount as 
last year, and it would doubtless be a satisfaction to them to know 
that the market value of these investments was well over the figure 
in the balance-sheet. The stock of materials had risen consider- 
ably, but in connection with their new developments they had 
naturally to carry large quantities of materials of many and varied 
descriptions, as in their case they were at so great a distance from 
their suppliers that they could not afford to run short. Bills receiv- 
able and cash at bankers were together some £11,000 better than 
last year. Coming to the profit and loss account, most of the items 
were quite normal. There had been. a gratifying increase in 
receipts in the River Plate, and although owing to some of the 
causes he had already mentioned, viz. the strengthening and 
renewing of certain of their older trunk lines, the opening of new 
exchanges, &c., the expenses abroad had also gone up, still the 
general result was an increase in the net profit for the year of 
£8,124. As each year had for a long time shown an increase on the 
increase which occurred in the previous year, this their latest 
increase would, he was sure, afford them sincere satisfaction. The 
directors recommended a final dividend of 5 per cent. on the 
ordinary share capital, making with the ‘interim dividend paid on 
December 31st last, a return of 8 per cent. for the year. 

Mr. GEORGE KEITH seconded the motion. 

Mr. M. HERZHEIM congratulated the directors upon the results 
of the past year, and said he believed the shareholders had a 
satisfactory and progressive investment With regard to the 
proposed increase of capital, he felt sure that the new issue would 


- be largely subscribed for, but in any future issues he would like to 


suggest that it would be a good thing to raise the money by 6 per 
cent. non-cumulative preference shares, ranking for interest after 
the existing 5 per cent. preference shares, and in front of the 
ordinary shares. 

The CHAIRMAN said that with regard to issuing shares in a 
different form they could consider the question of non-cumulative 
preference shares, if they could guarantee that the shareholders would 
take them. They had had a little experience in regard to 
preference shares in past years and they did not find 
that the shareholders came forth very readily to take 
then up. He was afraid that the issue. of preference 
shares would not be a financial success, and for the 
present, at any rate, they intended to stick to ordinary shares. 
With regard to the displacement fund, it was impossible to say 
when experíditure on that account would tome to an end, but the 
shareholders might rest satisfied that the board spent no money 
needlessly. 

The report was then adopted. 

Following the formal business a special resolution was agreed to, 


increasing the capital of the company to £1,500,000 by the creation 


of 100,000 new shares of £5 each. 


Direct United States Cable Co., Ltd. 


THE directors report that the half-vear's revenue, after deducting 
out-payments, amounted to £58,556, as compared with £56,445 for 
the corresponding period of 1909, showing a difference of £2,111 in 
favour of the half-year under review. The working and other 
expenses for the same period, including income-tax, amounted to 
£25,277, leaving a balance of £33,279 as the net profit, making, 
with £6.869 brought forward from the previous half-year, a total 
of £10,138, For the corresponding period of 1909 the working 
expenses and other payments amounted to £25,036. Three quarterly 
interim dividends of 4s. each per share, amounting to K 36.426, 
have been declared and puid during the financial year, and a final 
dividend of 4s. per share is now proposed, together with a bonus 
‘of 2s. per share (both free of income-tax), making, with the three 
interim dividends, 43 per cent. for the year, being a total distribu- 
tion of £54.639. — After transferring £5,000 to the reserve fund 
account, the balance of £4,783 on the revenue account is to be 
carried forward. The reserve fund account has been debited with 
4 3.584 for the cost of cable maintenance, and after being crediteu 
with interest on the investments, profit on sale of securities, and 
amount transferred from revenue, the balance now amounts to 
£533,024. 
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Edmundson's Electricity Corporation, Ltd, 


THE thirteenth ordinary general meeting of the shareholders of the 
above company was held on Thursday of last week at Winchester 
House, Old Broad Street, Mr. P. Debell Tuckett in the chair. 
The CHAIRMAN, in proposing the adoption of the report, said that 
a marked and all-round progress had been made during the past year. 
The gross trading profit had increased by £2,103, while dividends 
and interest had increased by £5,129. On the other hand, the 
expenses were reduced by over £1,000, whilst the Urban Co. 
guarantee and the loss on working the local authorities' undertakings 
were respectively reduced by £2,506 and £723, the net result being 
that, after providing for £1,450 additional debenture interest, they 
were able to carry to the balance-sheet a profit balance of £10,768, 
as against £597 a year ago. The directors recommended the 
addition of this profit to the balance of £14,809 previously 
carried forward, because, 
mental trust deed of August 13th, 1908, they were precluded 
from distributing it; and since it thus constituted a reserve 
provision in its entirety, it seemed unnecessary to allocate 
any specific portion of it to the purposes of a particular reserve, 
Those conditions would continue until 1912, when they would again 
be at liberty to resume dividends, should the position warrant it, 
and in this connection he might as well repeat what he had pre- 
viously stated, that before that period arrived they would probably 
invite their approval of a scheme of capital reduction, which would 
necessarily involve the absorption of all outstanding reserves. The 
improved results realised during the past year were eminently satis- 
factory, and the improvement was fairly general over all the under- 
takings, Bromley and Scarborough being the only two to show 
decreased profits, and in the case of Bromley there had been an 
additional burden of nearly £400 in rates, an item of expenditure 
over which, unfortunately, they had no control. This general 
improvement was due in part to the unpleasantly inclement weather 
of the past year, in part to the lower price of coal, but these 
favourable influences were largely offset by the temporarily adverse 
influence of the metallic lamp, so that there was no reason to doubt 
the substantial character of the progress shown. During the past 
two years immense efforts had been made to establish and develop 
the business on a more profitable basis, and it was in no small 
measure owing to such efforte that they were now realising the 
improved results which these accounts disclosed. The balance- 
sheet showed an increased capital expenditure by the various under- 
takings of £59,247, as against the increase of £52,081 for the 
previous year, whilst the gross profits were up £12,710, a 10°9 per 
cent. increase as compared with the 6˙2 per cent. increase of £6,833 
ayearago. The 7 per cent. lamp increase of the equivalent of 
88,935 33-watt lamps, though not quite as large as in the previous 
year, showed healthy and substantial progress, particularly having 
regard to the fact that with metallic lamps they required to connect 
three times the candle-power they formerly did to give them an 
equivalent connection in watts. Of course a large proportion of the 
new connections were for power, but so it always had been, and it 
was far from being an unsatisfactory feature. The output for the 
year was 17,203,384 unite, & 10 per cent. increase as compared with 
the previous year, the private lighting output having increased 
4 per cent., which was satisfactory, considering the extensive use of 
metallic lamps, while the power output increased 19 per cent. Their 


output for power was now larger than that for lighting, and it was 


gratifying to see how successful many of their small undertakings had 
been in working up a profitable power load. The gross revenue from 
sale of current increased 6 per cent. from £195,415 to £206,316, the 
average price per unit for private lighting falling from 4°79d. to 
4°77d., and for power from 1:12d. to 1°07d., whilst the total average 
price per unit fell from 2:99d. to 2:88d. "The expenditure, on the 
other hand, in spite of the increased output of 14 million units, 
showed an increase of less than £300, the ratio of expenditure to 
revenue having fallen from 48 per cent. to 46 per cent., whilst the 
average total cost per unit fell from 1°63d. to 1'49d. Coal cost over 
£2,000 less. The results achieved at individual stations were 
naturally in some cases better, in others worse, than the average, 
but in no case were they distinctly bad, having regard to the 
governing conditions. In two of their undertakings the total cost 
per unit worked out respectively as low as 68d. and 72d. In some 
15 of their stations the cost of coal was '4d. per unit or under, 
being as low as 23d., 24d. and 25d. in three of them, all steam 
stations. Those results were very creditable in stations as small as 
theirs. As they were aware, notice had been received from the 
Winchester Corporation of their intention to purchase the under- 
taking of the Winchester Co., in which they held £16,815 ordinary 
share capital and £9,000 debenture capital. Under the terms of 
`- the deed of transfer the purchase price was to be the amount of the 
capital reasonably expended on the undertaking plus 10 per cent, 
thereon. The exact figure would be determined by arbitration, and 
would to some extent depend on whether expenditure on free wiring 
was held to be properly included. He could not, of course, discuss 
the merits of the question that day, but they might rest assured 
that the Winchester Co. would take all proper steps to obtain a 
satisfactory award. Whether they got £1,000 more, or lese, did not, 
however, materially affect the main fact that they were going to 
exchange an investment yielding an average return of over 5} per 
cent. for an addition to their cash resources, of which he hoped 
they would before very long be able to make equally good use. 
Their investment in the debentures of the Lancashire Power Con- 
struction Co. had now been completed by the payment of the final 
instalment of £14,000, and, as some of them were inclined to doubt 
the wisdom of their making the investment, it might interest them 
to know that there had recently been some inquiry for the deben- 
tures at a premium, The company made a small working profit 
leat year, whilst this year, in spite of the adverse conditions still 


under the terms of the supple- 


t 


prevailing in the cotton trade, it was making a substantial and 


increasing profit, which should be sufficient to cover the debenture 
interest. The corner appeared, therefore, to have been turned, 
and they certainly hoped. to see steady progress maintained. 
Of the Scarborough Tramways, on the other hand, he regretted to 
say that he had nothing encouraging to report. A profit of £8 for 
1908 had now been converted into a loss of £677 for 1909. The 
weather conditions were no doubt particularly unfavourable last 
year, so that it was not unreasonable to hope that somewhat better 
resul‘s might be realised this year, but the revenue had always 
been very disappointing, whilst the expenditure had steadily and 
inevitably increased year by year with the increasing need for 
repairs and renewals, which this last year were nearly £500 in 
excess of those for the previous year. They were satisfied that the 
undertaking was being made to yield as much as it was capable of 
yielding under existing conditions, and it was therefore obvious 
that it could not continue indefinitely to be run under those con- 
ditions. The company had recently approached the Town Council 
with a view to their relieving it of the burden of maintaining the 
roadway, and, under the circumstances, he thought it was 
inexpedient that he should add anything further to what he had 
already said. With reference to the position and prospects of their 
undertakings generally, there was every reason to anticipate steady 
progress, although it would be unreasonable to expect that their 
rate of progress would be continuously maintained at the sam 
high level as during the past year. As compared with last year 
there was no longer a saving in the price of coal; the weather also 
had, on the whole, been a great deal finer, at any rate until the 
last few weeks, and this and the increased efficiency of the metallic 
lamp had exerted a marked influence on the output during the 
earlier months of this year. They hoped, however, that these 
influences would be merely temporary ; for, speaking generally, 
and subject to any further increase in the efficiency or reduction tn 
the candle-power of the high-voltage lamp, he thought they might 
consider that they had now very largely felt the effect of its adverse 
influence, so far as shops and similar class premises were concerned. 
In private houses, there still remained a wide field for it adoption. 
In this direction, therefore, they might continue to feel the effect 
of its adoption for some little time, but inasmuch as its adoption 
by private residents was likely to be more gradual than in the case 
of shops and was, moreover, in most cases equally likely to ke 
accompanied by an increase of candle-power, he saw no reason to 
anticipate that they would not be able by new connections to more 
than make good any temporary check which this adverse influence 
might exert. That the metallic lamp was their very best friend 
and had established the business on an infinitely stronger foundation 
than that on which it previously rested, there could be no manner 
of doubt, and recently there had been distinct indications that it 
was beginning to stimulate new connections. He need hardly say 
they were doing all in their power to bring about improved methods 
and a higher standard of illumination. They were also doing their 
best to bring to the notice of their consumers the various 
accessory uses to which they could put their supply with con- 
venience, and in many cases, with economy to themselves. Marked 
improvements had recently been made in heating, cooking and other 
electrical apparatus, and as these continued with a corresponding 


reduction in the price of such apparatus, they hoped it would be 


possible very considerably to extend their use. Apart, however, 
from the lighting load, to which his remarks had mainly applied, 
they must not lose sight of the fact that their power load, besides 
being entirely unaffected by weather conditions and questions of 
lamp efficiency, was likely to be benefited by the improved trade 
conditions to which they were encouraged to look forward. They 
had, therefore, no anxieties that they would not continue to make 
steady progress, although it was impossible to forecast the rapidity 
of that progress, necessarily dependent as it was on so many cir- 
cumstances beyond their control; but the business having in it the 
possibilities of development, which he was sure it had, they felt 
confident that the energy and thoughtful care which were being 
devoted to its conduct, could not fail to produce satisfactory 
results. Their contracting profits, in so far as they were dependent 
on capital expenditure, were likely to show some increase, for 
during this year and next very considerable capital expenditure 
would be incurred in connection with the Cornish undertaking of 
the urban company, owing to the development of & very promising 
demand for power. Situated as they were, he could wish it had 
been possible to defer this expenditure, but if the business was ever 
to be secured, it was necessary for them to accept it when offered. 
He would like to say & few words on the subject of their private 
installation department, which he was glad to say had responded 
to the incr efforts and somewhat more active policy to which 
he referred last year. Neither the circular and catalogue which 
they issued a year ago to each of their 2,800 shareholders and 
debenture-holders, nor the appeal which he addressed to them at 
last year's meeting, had, so far as they could trace, been productive 
of a single inquiry. There was, of course, no kind of obligation on 
them to recommend electric lighting to any of their friends or that 
company's services in connection therewith ; but if they, who were 
80 directly interested in the fortunes of the company, were un- 
willing even to take the trouble of merely recommending it on the 
many occasions which, speaking of the shareholders generally, must 
have presented themselves, then they had only themselves to thank 
if the profits were not larger than they were. During the year 
several of his friends had allowed the company to install electric 
light for them both in London and the country, and in acknow- 
ledging the way in which the work was carried out, they had 
thanked him for bringing home to them the manifold advantages 
of electric lighting, including its comparative cheapness which 
they had previously quite failed to realise, This being his experi- 
ence, he saw no reason why other shareholders should not equally 
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earn the gratitude of their friends by benefiting the company. All 
they required to earn inereased profits was increased business, and 
that reaulted most surely from personal recommendations, 

Mr. STANLEY BEETON seconded the motion. 

Mr. PAXTON said that as an original shareholder, and one of the 
largest holders in the company, he desired to say that the report 
was certainly much better than he anticipated. He expeeted im- 
provement, but not the substantial improvement that had been 
made. and he thought great credit was due to the board and all the 
Officials for the increased profit shown. He was especially glad to 
find that the Lancashire Power Co. was holding its head up, for at 
one time he had his doubts whether it would ever prove successful. 

The CHAIRMAN, in reply to questions, eaid that when the 
guarantee of the urban company expired they would lose the divi- 
dend on their ordinary shares in the company, but against that they 
would receive interest on the large advances which they had made 
to the company, and on which hitherto they had not had any in- 
terest. An additional 4 per cent. interest would become payable on 
the debenture stock from April, 1912, and would remain in force so 


long as any prior lien debenture stock was outstanding. As to the 


Guernsey company, that was making steady progress. Last year 
its profits had increased by over £400, and during the coming year 
he hoped they would show a still larger increase. With reference 
to Scarborough, they had for & very considerable time recognised 
that that was far and away the worst undertaking in which they 
were interested, and it was perfectly obvious that the company 
could not continue to run indefinitely at a loss as it had been 
running for some time, It would, however, be very short-sighted 
policy to sacrifice the whole undertaking, unless they were abso- 
lutely satisfied that it was not capable of improvement. 

The report was adopted. 

The CHAIRMAN then proposed the re-election of Mr. Stanley 


Beeton as a director. He remarked that it was a real pleasure to 


make that proposition. for during the past two years that gentle- 
man had thrown himself heart and soul into the work of the com- 
pany, and on many occasions his business experience and his 
intimate knowledge of all the conditions which governed the suc- 
cessful conduct of a large electrical undertaking such as Edmund- 
son's had been most invaluable to the board. 

Mr. A. A. CAMPBELL SWINTON seconded the motion. 

MR. PAGE said the board seemed to forget that theirs was a 
bona fide trading company. The actual increases obtained last year 
were from investments, and were not due to any exertions on the 
part of the directors. They showed a profit of £9,000, whereas six 
years ago it was £60,000 or £70,000, and as far as he could see, 
since the present board had been in office, they had taken no action 
to increase the trade of the company. 

The CHAIRMAN said that Mr. Page's remarks were out of order, 
and were quite uncalled for, and he did not propose to answer 
them. 

The motion was then carried. 


Chili Telephone Co., Ltd. 


Mn. GEORGE KEITH (chairman) presided at the offices, 42, Old 
Broad Street, E.C., on Thursday, over the twenty-first ordinary 
general meeting of the above company. 

In moving the adoption of the report. the CHAIRMAN said he had 
again the pleasure of presenting to the shareholders a satisfactory 
report, which showed that their business in Chile was continuing its 
general progress, Theimprovement shown had been due principally 
to the general commercial activity in the large centres of Santiago 
and Valparaiso, where the bulk of their business lay, and in a lesser 
degree to the good harvests and general prosperity in the central 
and southern agricultural districts. In the districts of Iquique and 
Senena, little or no progress had been made in consequence of the 


depressed state of the nitrate and mining industries The value of 


the currency in which their revenue was collected remained 
throughout the year low, and practically steady at an average rate 
of exchange of 104d. The result in the currency revenue of 
Chile showed &n increase in the year of 8 per cent, while 
the working expenditure came out at 50 per cent. of 
the revenue, and 2 per cent. more than last year. 
The increase in the rate of working expenses was due to 
the higher price of materials and to the advancing cost of 
living, which involved increases in salaries and wages. Turning to 
the London revenue account, the income in Chile, when converted 
into sterling, showed an increase for the year of €2,713, and interest 
on investments and the other cash balances was 4453 more. 
Altovether. the gross revenue amounted to £43,685 or £3,171 
more than last year. The balance-sheet showed the company's 
position te be considerably strengthened by the years opera- 
tions. As regarded the company's property in Chile, besides the 
ordinary extensions due to joining up new subscribers, 19 new 
offices had been opened in the small towns in the central and 
southern districts. The trunk lines had also been increased to meet 
the growing requirements of the inter-town communication, The 
work of placing the wires at Santiago underground had been very 
much advanced in the year. and this had greatly relieved the con- 
gested overhead wires in the centre of the city. As regarded the 
present year, the financial situation of Chile was showing some 
signs of improvement. The exchange had lately been firmer, and 
now stood at about llid. Business generally was good and 
active. The country generally was progressing, and with it 
the telephone business was naturally developing. Altogether 
they might well be satisfied with the business. It was 
paying a steady and substantial dividend and = providing an 
ample reserve for its own development. This policy had 


enabled them in the past to free the company of debt by 
paying off the 6 per cent. debentures, and to maintain the usual 
dividend in the year of the earthquake disaster. It was now 
enabling them to meet the expenses they were called upon to incur 
in putting the wires underground in the City of Santiago. He 
might mention that the board were considering the advisability of 
capitalising a part of the reserve fund which had been invested in 
the business, and distributing it to the shareholders as fully paid-up 
shares, in order to get the share capital of the company more on a 
par with the value of the property. This being simply a transfer 
from the reserve to capital account would in no way affect the 


: working of the business, with the exception that the amount avail- 


able for dividend would be in future distributed on an increased 
capital. Should this be decided upon, it would be necessary to in- 
crease the nominal capital of the company, and a meeting of the 
shareholders could be called in due course. In conclusion, the 
chairman thanked the staff both in Chile and London for their 
loyal support of the board. | 

Mr. F. W. JoNEs seconded the motion. 

Answering a question, the CHAIRMAN said it was difficult to 
estimate what the cost of placing the wires underground in 
Santiago would be, for it was a work which would extend over a 
good many years. They had not expended very much yet. 

A SHAREHOLDER asked how much of the reserve it was intended 
to capitalise. 

The CHAIRMAN said this had not been decided yet. 

The SHAREHOLDER said it was usual for telephone companies to 
have large reserves, and at present the company's reserve was less 
than its capital. 

MR. JONES said he was familiar with telephone companies on 
both sides of the Atlantic, and he did not know of any company 
with a reserve equal to its capital. He did not see how that could 
be done without denuding the shareholders of what ought to be in 
their pockets. 

Several shareholders congratulated the hoard on the success of 
the company, and on the proposal to capitalise part of the reserve. 

The report was then adopted. 


Victoria Falls and Transvaal Power Co., Ltd. 


THE annual general meeting of the shareholders of the above 
company was held on Friday last at Salisbury House, London Wall, 
the Marquis of Winchester presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, page 68), said that the share capital of 
the company on December 31st, 1909, was 42, 708.000, of which 
£1,000,000 was in ordinary shares; £1.702,183 issued preference 
shares and £5,817. preference shares upon which £965 only 
had been received and which shares had consequently been 
forfeited. As, however, the total issue of the preference shares had 
been guaranteed in full they had not regarded them as unissued 
capital, as they were re-allotted early this year to the guarantors 


upon payment by them of the amount outstanding. The first 


mortgage debentures amounted to £800,000, The subscription 
of a further £900,000 debentures had been obtained at 94 per cent. 
since December 31st last. During the present year they had issued 
those debentures to the Dresdner Bank and the Deutsche Bank, and 
they had also obtained subscriptions for £130,000 6 per cent. 
cumulative preference shares, so that the total share and debenture 
capital at the present time amounted to & 4,538,000, made up as to 
£1,000,000 in ordinary shares, & 1. 838,000 in 6 per cent. cumulative 
preference shares, and £1,700.000 in 5 per cent. first mortgage 
debentures. The new issue of capital had been made in connection 
with the provision of the share and loan capital of the Rand Mines 
Power Supply Co., Ltd. The whole of the share capital had been 
taken up by them, and they would also take up all the loan capital 
as and when the business of the Power Co. required the advances. 
Creditors figured at £37,880. This sum represented the 
contractors’ accounts in Europe and South Africa, for 
contract work certified. but not paid nt the date of the balance- 
sheet. and amounts owing for engineering fees, sundry merchants’ 
accounts, native wages, income-tax, &e., all of which had since been 
paid. The contractors’ retention account, amounting to £40,946, 
was the amount retained under the agreement with the contractors. 
A large proportion of this sum had now been released. The balance 
of revenue over expenditure at the end of the year amounted to 
£136,397 168. 7d., which had been carried forward to the current 
year. There had been a further expenditure during the year of 
428.996, in addition to a previous expenditure of £1.663,012 on the 
purchase of leases, concessions and undertakings. The expenditure 
on new stations amounted at the end of last year to £1,193.478, and 
the expenditure for the year under that . head amounted to 
£493,593. The debtors amounting to £21,162 were amounts 
owing to the company for power supplied, and since paid. Pro— 
ceeding to deal with the reasons which had induced the board to carry 
forward the profit, the chairman said that in such a business where 
customers were limited in number, they had had to accept liabilities to 
supply all and every one of the mining properties controlled by 
each of their consumers on the Witwatersrand. They had few 
customers, hut those customers had a large increasing demand for 
power. and they had had to accept the responsibility of providing same 
to new contracting, as well as contracting companies. This meant 
increased. capital commitinents, which would be met by increasing 
their debenture issue. If they were to do this they must be able to 
prove that there was a substantial margin of revenue over and above 
that required to meet the debenture interest during the present year. 
He could, hy the end of 1910. show that they had accumulated a 
sum which would secure the interest on alargely increased issue of 


Vol, 67. No. 1,704, JULY 22, 1910.] 


THE ELECTRICAL REVIEW. 


2 149 


debentures, until, by the middle of 1911, their increased plant would 
be in full commission, and the revenue which they would then be 
earning would enable them with safety to consider the rights of 
their shareholders. Their business was secure, but at the moment 
they were in the position of a new railway undertaking. They had 
their permanent way well and truly laid, they had trattics awaiting 
them, but they required the delivery of their rolling stock before 
they could earn the full revenue which would be the reward for 
their sacrifice and patience. He did not believe in shareholders being 
asked to make sacrifices for posterity. He asked them only to 
remember that their interest was cumulative, and that, although it 
would have been a much pleasanter task for his colleagues and 
himself if they had been able to recommend a distribution, they 
were confident that it was in their interest that they should defer 
doing so until the new station at Rosherville, which represented 
such a large proportion of their assets, was in full commission and 
earning revenue. His colleague, Mr. Birchenough, who, in his absence 
last year. conducted the business of the meeting, referred to the 
difficulties and anxieties which had to be faced and over- 
come in a great business such as theirs, especially during the early 
years of its career. He confessed that this past year had fully justified 


the opinion he then expressed. When in Johannesburg last year, 
he (the speaker) gave evidence before the Power Commission, and 


he confessed that, when the draft of the Power Undertakings Act 
of 1910—the outcome of the Commission's Report---reached this 
country, his anxiety was considerable. 
Minister of Mines, Mr. de Villiers, in sending them a draft of the 
Bill for consideration, emboldened him to hope that some amend- 
ment of certain of the provisions, which were inimical to their 
interests, could be attained. Time, however, owing to the near 
approach of the necessarily brief session of the expiring Transvaal 
Parliament, was of importance. The services of Mr. Vesey 
Knox, K. C., were secured. and he left England, accompanied by 
Mr. A. E. Hadley, their managing director, and Mr. Arthur Wright, 
electrical engineer, on April 19th, and reached Johannesburg on 
May jth. He need not trouble them by enumerating the various 
amendments which were secured ; it would be sufficient to say that 
the Power Undertakings Act of 1910 contained no provisions which 
were calculated to prevent the carrying on of their business so as 
to secure for them the return upon their investment which they 
had a right to anticipate. A business such as theirs was necessarily 
dependent on the good will of the gold mining industry, and he 
was glad, therefore, to inform them that not only had further con- 


tracts to take power been concluded, but certain of the contracting 


companies had also become financially interested, as shareholders, 
in the success of their undertaking. The Driehoek station, from 
the fact that the plant was not of an economical type, 
would have been closed down last year, and merely re- 
tained as a stand-by, until the installation of the more 
modern stations were completed, but owing to the 
increasing demands of the mining industry for power, it was 
decided to keep this plant in commission. This, although not satis- 
factory from a revenue point of view, enabled them to vive sup- 
plies to new consumers, and to consolidate their position in such a 
way that the future profits on these additional contracts would 
quickly compensate them for the loss in revenue in the year under 
review. With regard to their coal contracts, practically all the 
coal they consumed, or would consume, in the Brakpan, Simmer 
Pan and Rosherville stations would be drawn from the Middelburg 
district. Vereeniging. owing to its proximity to the collieries of 
the Vereeniging Estates, Ltd., as well as the unrivalled water 
supply of the Vaal River, offered a site for the economical pro- 


duction of power which they had recognised from the outset. 


Application had been made to the Transvaal Government to enable 
them to erect a new station there. The new agreement which had 
been entered into by them with Messrs. Lewis & Marks and the 
Vereeniging Estates ensured for the company long-term contracts 
for coal on favourable terms, and the erection of a power station at 
that point would undoubtedly add considerably to the facilities 
which existed there, for the establishment of those new industries 
which the general wealth and resources of South Africa would un- 


doubtedly attract, now that the States of the sub-continent were . 


united under one Government; this should further increase the 
demands for energy in that immediate neighbourhood. For the 
successful] conduct of their business in South Africa they were 
again indebted to the energy, foresight and perseverance of their 
general manager, Major the Honourable Walter L. Bagot, and it 
had been a cause of much satisfaction to them at home that, as 
engineer-in-chief, they were able to associate with him Mr. Bernard 
Price. Mr. Price, besides having a wide knowledge of the trans- 
Mission of electrical energy at hizh pressure to mining companies 
and commercial undertakings gained in the North of England, 
was possessed of those especial qualities which resulted in 


obtaining from his subordinates their loyal support and 
co-operation. Having alluded to the additions to the 
board, the chairman, in conclusion, said it was now 16 


months since they commenced to deliver power from their new 
station at Brakpan, and 12 months since the first of the Simmer 
Pan turbines came into commission. They would be glad to be 
assured that. in spite of criticisms in the columns of certain usually 
well-informed newspapers, they were satisfied that the difference 
between the eost at which thev had undertaken to supply their 
mining consumers, and the cost of production, would enable them 
to carry on their business so as to show a fair commercial return on 
the capital invested. They had never expected more, nor had they 
desired to create a monopoly. They had aimed at securing the 
confidence and goodwill of the mining industry, and by the pro- 
duction and sale of cheap electrieal power, to attract additional 


industries to the Transvaal, and to give the fullest consideration to ^ 


the coal mining industry by the general distribution of their coal 


The action of the then 


0 


contracts. The Power Commission's report to which attention had 
been drawn in the columns of the Press in this country had recorded 
the large saving of capital expenditure to mining companies and 
the reduction of working costs at the prices at which they had 
undertaken to supply power in bulk, a8 against its generation on 
the individual mines. As, an example, the report of the Power 
Commission stated that the saving of capital in the case of the 
equipment of the City Deep Mine was £124,000 in favour of 
purchasing power, or, assuming the monthly capacity to be 
65,000 tons, a saving equivalent to £1,900 per 1,000 tons monthly 
capacity. In works costs the saving was estimated to range from 
6d. to 1s. per ton crushed, or, if they took another test :—Cost per 
unit, steam '918d., electricity '525d. ; cost per ton crushed, steam 
24°7d., electricity 14˙2d., or a saving of 10°5d. in favour of electricity. 
He thought they would require no further evidence than that of 
the independent and unbiased minds of the Commission, as to the 
advantages which their consumers derived from the presence of 
their undertaking in their midst. Whilst he said there was no 
monopoly, they must from economic reasons, come to them for the 
supply of the power they required. They had so framed their 
contracts as to financially interest their consumers in the welfare 
of the undertaking outside of the interest which certain of them 
had acquired through the provision of capital. Such a combination 
must tend to promote, not only the growth, but also the prosperity, 
of the undertaking in which they had invested their money. 

SIR CHARLES METCALFE, in seconding the resolution, said it was 
not very long ajo since he visited the company's works in the 
Transvaal. What always struck one in connection with South 
Africa was progress, and that note of progress had been quite 
marked in the electrical business. By dint of very hard and very 
anxious work it had been developed from a small business into a 
great and important industry. For every great industry three vital 
factors were essential the persovnel of the staff, organisation, and 
the best of machinery. As to the machinery, he thought they 
might congratulate themselves that it was of the most up-to-date 
type. He was happy to say that the deliveries by the A. E. G. had 
all been up to date except the switchyear, which was delayed owing 
to a strike at the factory. With regard to the staff, he saw most 
of the members, and was very pleased with their personnel. They 
struck him as energetic, zealous, and very capable. The organisa- 
tion, which was, of course, not good at first -in these great 
industries it was difficult to make them good at once—had been 
constantly and almost daily improved, and they had a most able 
organiser in Mr. Bernard Price. The cost of working was gradually 
being reduced as their output increased, and that was very impor- 
tant. because by the end of next year they reckoned that their sales 
would be three times what they were to-day. 

The report was adopted. 


Bournemouth and Poole Electricity Supply Co., Ltd. 
—The directors have declared the usual interim dividends upon the 
44 per cent. preference shares and the 6 per cent. second preference 
shares, less income-tax, for the half.year to June 30th, and an 
interim dividend on the ordinary shares at the rate of 5 per cent, 
per annum, less income-tax. 


St, James' and Pall Mall Electrie Light Co., Ltd.— 
The directors have declared an interim dividend on the preference 
shares at the rate of 7 per cent. per annum, and on the ordinary 
shares at the rate of 10 per cent. per annum, for the half-year 
ending June 30th. The share transfer books will be closed from 
July 23rd to August Sth. 


James Keith & Blackman Co., Ltd.—The directors 
report that the amount of business done during the year to March 
31st exceeded that of any previous year. They recommend that 
dividends be declared at the rate of 54 per cent. per annum on the 
preference shares, and at the rate of 5 per cent. per annum, free of 
income-tax, on the ordinary shares, carrying forward £2,389, | 


British Columbia Electric Railways Co, Ltd.— 
The directors have declared a dividend at the rate of 5 per cent. per 
annum on the 5 per cent. non-cumulative preferred ordinary stock 
for the half-year to June 30th, together with an additional dividend 
at the rate of 1 per cent. per annum for the same period. 


County of London Electric Supply Co., Ltd. Tlie 
directors have declared an interim dividend on the preference shares 
at the rate of 6 per cent. per annum, less income-tax, for the half- 
year ended June 30th, 1910, and an interim dividend on the ordinary 
shares for the same period at the rate of 4 per cent. per annum, less 
income-tax, both payable on August 2nd, 1910. 


New General Traction Co., Ltd.—<According to the 
Financier the report states that the revenue from the various sub- 
companies amounted to £19,482, as against 18.701 in the previous 
year. After providing £376 for the realised loss on certain bonds, 
and £1,500 towards depreciation, the accounts show a profit of £500, , 
reducing the debit balance to £25,306, 


Lisbon Electric Tramways, Ltd.—An interim dividend 
of 3 per cent. (free of income-tax), on account of earnings of the 
current year, has been declared, 


Egypt. — The report of the Compagnie Egyptienne 
Thomson-Houston for the last financial year shows a profit of 
43,392, 
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MARKET QUOTATIONS. 


Wednesday, July 20th. 


CHEMICALS, ae. Price. Inc. ot 


a Acid, Hydrochlorio ee ee per owt. 87 oe 
a 90 Nitrio eo ee ee ee » 727 ee 
ain Oxalic .. oe oe oo » 98J- ee 
@ n Bulphurio eo ee ee r 6/6 ee 
a Ammoniac, Sal »» 4 49J- e 
s Ammonia, Muriate  (erystal) .. per ton pe ie 
ao ee " oe 
2 Bleaching powder . oe ee eo " £5 10 ee 
a Bisulphide of Carbon 0 0 oo [T] £18 eo 
a Borax ee ee 99 £16 eo 
a a Ferro Billoon (60 «) ee es [7] ET ee 
z pper pha eo ee ee » eo 
Lend, Nitrate ee ee oe £25 eo 
» White Sugar oo v " £28 10 x 
: m Peroxide ee ee ee n £33 ee 
a Methylated A Ans ite és .. per gal. 9/0 aus 
a Potassium, Bichromate, in casks per lb. gya, is 
a Potash, Caustio (75/80 %) per ton ó 
M » Chlorate n ee ee per e L] ee 
„ Perchlorate ee ee " . - 
a 2 Potassium, Cyanide eo ee [I] d. ee 
a Shellac es .. percwt. 85J- 15/- inc 
a Bulphate of Magnesia .. p. per ton £4 10 we 
a Sulphur, Sublimed Flowers " £0 10 ee 
- 50 reos vered m eec » se^ d ee 
ee $9 oe 
2 Soda, ú tio (white 70 %) ee A £11 n 
a 70 8 ee ee ee per £ 5 ee 
oe per n 0 0 
a a Sodium t era " casks .. per lb. 8d. $$ 
a Cyanide (basis 100 96) .. » 14. oe 
METALS, &c. 
b Aluminium I in ton lots .. per ton £80 es 
b " in ton lots si £119 UN 
b Bhasi, in ton lots .. " £120 ae 
p Babbitt’s metal ingots . i £33 to £145 i 
e Sras C iore" metal 2" to 1 basis) per lb. Cad. ad. dec 
(brazed) ee »" 83d. id. dec. 
8 » loud drawn) | ee ” 6d. 4d. dec. 
c ee wW ? basis . eo ee [T] 64d. ła. dec 
c Copper Tubes (brazed) ° T " oe 3d. dec 
O „ „ (solid drawn is si ; 3d. dec 
g » Bars (best selected) .. per ton £68 £1 dec 
E [7] Sheet ee ee eo " £68 £l dec 
E 90 ° ee eo 50 £68 £1 dec 
e „ (Electrolytic) Bars .. » £57 15 ie 
e r ry eo ~ £74 . 
e » v ee v £62 10 0 
@ L.] H.C, Wire per lb. 7nd. ee 
f Ebonite Rod ee eo ee L.] 6/- ee 
f eet ee eo ^" ee » 5/6 e 
B German Silver Wire ee ce ” 1/6 ee 
h Gutta-percha, fine.. ee T " es s 
A India- rubber, Para fine ee ee 90 10/2 ee 
i Iron Pig (Cleveland warrants) .. per ton 49,- IIzd. deo. 
| „ Wire, galv. No. 8, P. O. qual. á £14 . 
g Lead, English ngon ee - » £12 15 to £13 inc. 
m Manganin Wire No. 38 .. ee per Ib. 6/6 a 
g Mercury ee per bot. £8 15 ae 
Z Mios (in original cases) small .. per lb, 6d. to 1s. ae 
" ” » ium » 2/6 to 4;- ee 
d large .. " 4/6 to 8/6 ec 
p Phosphor Bronse, lain castings ^ lid. os 
, » " bars & rods " 1/1 lid. dec. 
» rolled Btrip & sheet » 1 / Id. dec. 
o P Platinum ee ee ee per og, oe 
e Silicium Bronse Wire T e. per lb. 82d. we 
r Steel Magnet, in bars .. ee per ton £55 m 
z Tin, Block (English) eo ee " £147 to £148 £1 dec. 
Wire, Nos. 1 to 16 per lb. 1/10 T 
» White Anti-friction Metals :— 
“Ibis” brand per ton £45 to £150 í 
k Zino, 8h't (Vieille Montagne bnd.) " £26 10 s 


Quotations supplied by— 


4 Bolling & Lowe. 

k Morris Ashby, Ltd. 

4 Richard Johnson & Nephew, Ltd. 
m W. T. Glover & Co., Ltd. 

a P. Ormiston & Sons. 


a Q. Boor & Co. 
b The British Aluminium Co., Ltd. 
c Thos. Bolton & Bons, Ltd. 
d F. Wiggins & Bons. 
e Frederick Smith & Co. 
f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p Phosphor Bronze Co., Ltd. 
g James & Shaks sre r W. F. Dennis & Co. 
[^ Edward Till & 


Grindell-Matthews Wireless Telephone Syndicate, 
Ltd.—According to the financial Press, Sir J. C. Robinson pre- 
sided at the statutory meeting of this syndicate, held last week. 
He said that representatives of several public bodies had been over 
from the Continent for the purpose of having the advantages of 
the telephone explained to them, and these experts had expressed 
themselves as perfectly satisfied. The directors, had, however, 
made it a sine quá non to the acquirement of any foreign rights 
that the purchasers should take up shares in the parent syndicate. 
Works had been erected at Pilning, on the Bristol Channel, and Mr. 
Grindell-Matthews was engaged there with his assistants in experi- 
menta which would produce, it was hoped, an apparatus which 
would be the last word in wirelesa telephony. He believed not 
many weeks would pass before it would be possible to give share- 
holders sone gratifying information under this head." 


Anglo-American Telegraph Co., Ltd.—The directors 
have resolved, after placing £5.000 to the credit of the renewal fund, 
to declare an interim dividend forthe quarter ending June 30th. 1910, 
of 158. per cent. on the ordinary stock, and £1 10s. per cent. on the 
preferred stock, lesa income-tax, payable on July 30th, A balance 
of £18,297 will remain to be carried forward, 


Latest F ve 


STOCKS AND SHARES. 


Tuesday Afternoon, 

THE change in the weather last week had a sentimental effect upon 
the Stock Exchange markets, and Home Rails were not the only 
stocks to improve, although they had most reason to, since the 
holiday traffics can hardly fail to be helped by the sunshine. Money 
is plentiful, but not so cheap as to rekindle much optimism in 
regard to a possible change in the Bank Rate on Thursday, on 
which point opinion leans to the side of no change. 

It has to be admitted that the first of the Home Railway 
dividends—that of the City and South London—affords grounds for 
a good deal of disappointment, nor is the sentiment greatly 
mitigated by the report and accounts. A reduction at the rate 
of 4 per cent. is considerably woise than had been looked for, but 
the price has not receded more than a point. The report shows how 
expenses display an uncomfortable tendency to ereep up, and draws 
attention to the loss of traffic, direct and indirect, caused by the 
death of King Edward. Moreover, the competition of the Brighton 
Railway's newly-electrified section has to be added to that of the 
tramways. Neither of these, it need hardly be said, is at all likely 
to wane in the immediate future. 

Central Londons are the turn easier, partly by reason of the 
City and South London's statement. The latter, however, mentions 
that the work of making a subway at the Bank Station between 
the Central London and the City and South London is in hand, and 
this should prove a valuable investment to both companies. The 
Central London, of course, is about to construct an extension to 
Liverpool Street, and provided the coxt does not prove beyond the 
figures already suggested, the Twopenny Tube.” as we suppose it 
will always be called, ought to start upon à fresh lease of greater 
prosperity than has distinguished it of recent years. 

There is a wild rumour to the effect that the South-Eastern has 
a design for tunneling the Thames between Cannon Street and 
Waterloo, and thus tapping the South-Western traffic by a Tube 
instead of by its present overhead service. In view of the South- 
Eastern finances, and other reasons, the rumour rings like a piece 
of pretty invention. On the other hand. in view of the success of 
the Brighton Railway's electric experiment, it seems at least 
possible that other trunk lines may branch out in a similar manner 
sooner or later. 

Metropolitan Consolidated stock receded on the dividend, but 
Districts are unchanged. The Metropolitan District has got its 
Bill passed by a Select Committee of the House of Commons, and 
its dispute with the Great Western over the construction of a new 
station at Goldhawk Road has been settled by a compromise under 
which the latter company has the option for five Qus of making 
a station of its own in the same street. 

The Metropolitan dividend, at the rate of 14 per cent., with a 
carry-forward of £6,000 and £10.000 placed to renewal and depre 
ciation, was another disappointment to the market, sending the 
price back to 40. 

The Edmundson's meeting, at which very little definite inform- 
ation for reducing the capital was vouchsafed, led to practically no 
movement in the prices. As a whole, the market for o 
supply shares is quiet as ever. A slight rise in “City Lights” 
the only change worth noticing. The Mexican Light and Power 
Tramways and Rio Trams Ordinary shares are all ew dividend. An 
interim dividend at the rate of 5 per cent. is declared on Bourne- 
mouth and Poole Ordinary, and the accounts for the next half are 
expected to reflect the benefit derived from the recent carnival and 
aviation meeting. so sadly marred by the fatal accident. Lisbon 
Electric Tramways announces an interim dividend of 3 per cent. 

Anglo-American Telegraph stocks have been a lively market 
avain. The Deferred spurted 2 points. rising to 264, but rattled 
back to 251 on the dividend declaration last Friday, a rally occurring 
again afterwards. It will, of course, be six months before any dis- 
tribution accrues to the Deferred, but the amount carried forward 
to the credit of the stock, after payment of the usual 15s. and 303. 
to the Ordinary and Preferred respectively, is no more than 
£18,297. and the market prophets talked of & 20,000 at least. 
Direct United States shares continue dull. Amongst the other 
issues marked ex dividend at the Stock Exchange settlement last 
week, Eastern Telegraph Ordinary went ec 14, Eastern Extensions 
2s. 6d. and Telegraph Constructions 12s. 

The brief Wireless Telegraphy Act, influentially backed, is now 
published, its object being to secure that all ocean-going vessels 
shall be equipped with wireless telegraphy apparatus. Marconi 
shareholders will watch its progress with even keener interest 
than the proprietors of steam and other shipping shares. 
Marconis keep about 158. Telephone descriptions are very quiet, 
and business in Nationals has rather fallen off. 

Anglo-Argentine Tramways First Preference are easier. British 
Electric Tractions are a dull market. The only traction issues 
which display activity just now are those of the London General 
Omnibus Company, for which there is a little inquiry. London 
United Tramways Preference are no better. The Electric Traction 
Company of Hong-Kong is writing 15s. a share off its capital. 
which will thus be reduced to ESI. 250, which cannot receive any 
dividend in respect of the two years ending December 31st, 1911. 
An additional issue of £10,000 Debentures— not £30,000, as 
originally proposed—has been decided upon. 

Miscellaneous shares are quiet, and little changed. Babcock 
hold their improvement. The rubber share market is firm, but 
there is not much doing for the present, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock oi Closing Closing Rise + | Present 
Present NAME. je Dividends for the last Quotations Quotations week ended or Yield 
Issue four years July 17th 
Share. Jeans: July 12th. July 17th. 310. Fall —! per cent. 
3 )) ] ]́i“j aie ain, Be ee 
| 1906. | 1907. | 1908. | 1909. | Highest Lowest. £ s. d. 
25,000 Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 98— 3} S3— 383 72/6 68/9 is Nil. 
116,200 Do. do. 5 % Debs., Nos. 1 to 1,609 Red. | 100 5 5 5 % 595, | 1004—1024 1004—1024 xd!  .. | T is 417 7 
$255, 196,000 American Telephone & Telegra h, Cap Stock .. $100 88% 8% |8% 136 —138 186 —188 - | yx m § 15 11 
$58,000,000 | . Collat. Trust, 4% Bon sito Tio he $100 |495,|49,/49,14 9$ 91—93 | 91—93 93 460 
558,160 | Anglo-American Telegraph  . : | Stock | 84% | 84% g 4s. 3895 63 — 65 64 — 66 971 | - 41 5 9 10 
3,220,770 | Do. do. do. 6% Pref. Stock | 6 % | 6% | 695,16 95 | 106 —108 d 1074 | 107 + j 510 7 
8,220,770 | Do. do. do. Deferred | Stock | 13% | 195 | 8/- | 25/- 24 — 244 254 264 243 41 6 15 11 
47,725 | Anglo-Portuguese Tel., 1 00 Deb. Stock Red. | 100 5 & 5% 5 %5% | 100 —102 100 —1 s | * EN 418 O0 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 s 895,895 8,— 881 83— 9} 9 82 * 8 466 
2,449,176 | Commercial Cable, Sting. S00 year 4%, Deb. 8k. k. Red. | Stock | 4 X6 | 4 4% 4 A — S) — 85 851 844 — 414 2 
6,000 A PAS % Pref.. 1 10 10 $ 10 T 10 - 10 $ um 111 16— m o 5 = 5 15 11 
12931 | Direct Spanish Telegraph, Ord; P - : | 5 4% 4 % 10 pA 5 do 11 — 39 41 — 3i | | e 1588 
90.000 Do. do. 412 Debe „bs. 50 170 43% 43% 4% o BE | 90 —101 Eus 13 1 
60,710 Direct United States Cable 20 4% 44% | 417 1% | 144— 15 144— 15 Mi 147 568 
96,000 Direct W. India Cable, 44%, Reg. 'Deb., 1 to 1, 200, R. | 308. " 4395 | 44% | 49% 44% 98 —100 98 —100 is et 410 0 
2090000 po. a4 % Prof. Stock: 00 | Sue | mak 37% 3% B es | m) sad % „„ 424 
1,896,706 Do. 4% Mort. Deb. Stock Red. Stock 4 |4 % 4 % | 4 2 | pm 1034 102 —104 1024 : +4 8 16 11 
300,000 | Eastern Extension, Australasin, and China Tele. 10 T3517 95 T 95 LT 96 | 12 105 123— 12g xd| 123 123 : 589 
752,400 4 % Deb. Stock. Stock 4% 4 % „% 4 % 101 —1 101 —103 10² 3 17 8 
200,0001 esata & 8. Afric. Tel., 4% Mt. Bub Jc) | 25 4% 4% 4% 4 % | 994—1014 994—1014 | | 3 18 10 
181,197 | Globe Telegraph and Trust 10 | 54% | 58% 57% 51% | 104— 1 1 1 1038 | 10% " 510 8 
; 181,197 Do. do. 6 % Pret. . .. 10 6˙% 6 % 6% 6 %% | 124— 13 Tm 134 | 10 e 499 
150,000 | Great Northern Telegraph, of Copenhagen... : 10 20 % 20 % 18 65 | .. gni— 31} | 30 — 81 30 | —}, 640 
17,000 | Indo- European Telegraph s 12 25 13 % 13 13 % 13 % 53 — 55 53 — 55 542 511 6 15 8 
841,50, 100 | Mackay Companies Common .. .. | 8100 34% 4% | 4 43% 88 — 92 | 86 — 90 857 .. |} —2 | 414 65 
$50,000,000 | — Do. do. 40% Cum. Pret. ..1810 4% 4% 4 1% 7 — 81, | 76—9 „ —1 5 0 0 
394,190 | Marconi’s Wireless Telegraph — 1 Nil | Nil | Nil m i HH 14— H i | e - Nil 
12,680 Mone Video Telephone Cn Ltd. o a i ^ | - : 1 5 % 5 g 5 75 - 135 | i— 11 | «e: ae es | 6 00 
86,492 | o. rel. " E — 1 4 1681 
merge | W W DE oo i 10 5 P : $ : $ 8 o | 125 an | 3 4-108 | 1074 198) | 5 | 511 1 
3,725,000 o. toc $ K % =i | 1264—1: Sol 418 5 
15,000 | Do. do. 6 % Cum. Ist Pref. : | 10 6 6 6 % 6 «€ | 10à— 10$ 10 10 | 10 * - .. { 510 4 
15,000; Bo. do. 6% Cum. 2nd Pref. | 10 5 % 6 % 6 6 % | 10— 1 | 10— 104 103 | e| 510 4 
250, 000 Do. do. 5 % Non-cum. 8rd P., 1 to 250,000; 5 5% 5 % 5 % 595 m 3 5.3— 513 a ot 4 711 
2,000,000 Do. do. 3h% Deb. Stock Red. | Stock | 84% | 34% 345, | 34% = 8 105 9 „„ 
,983,593 Do. do. 4% Deb. Stock Red. 100 4 5» 4 A 49% 4 98 —100 98 —100 99. 99 4 0 0 
179,313 | Oriental Telep. and Elec. 1 to 171,504, fully paid.. | 1 7 8 8 5 8 05 14— 1 | lyá— 1H RR F " 414 10 
50, 000 Do. do. do. 696 Cum. Pref. "E 1 6% 6 $ 6 6 9$ m 1 1— lf | "E E P , 414 9 
195,955 | Do. do. - do. 4 €, Red. Deb. Stock.. | 100 4% 4 4% 4 A — a — ie Ad © + oo. 7! 41011 
99,400 | Pacific & European Tel., 4% Guar. Debs., 1 to 1,000 100 i $ 4% | 4 % 1 % pe 98 1 98 „ | 4 1 8 
11,839 | Reuter's si aA 8 ES — 8 — a. i ; ae | 418 
145,955 | Telephone Co. of Egypt, 4h % Deb. Red. 1 100 | 449% 920 43% | 44% | 98 —100 98 —100 js | a | P 410 0 
3,042 | Submarine Cables Trust.. .. Cert. [6955,16 95,16 95 |... | 198—131 198 —131 " À A 411 7 
180,000 | United River Plate er ee 85 is | 5 8%18%!18%18% 711— 715 78— 7 75, | 7763 +A 5 411 
40,000 Do. um. Pref., Nos. 1 to 40,000 | 5 5 0 5 5 % 15 9$ 564 — u^ 51 — 5 543 512 i 415 8 
30,008 | W. Soa of P 1 to 30,000 & 53,001 to 53,008 24 | 24% | 24 | 24% | .. à— 1 á— | is 4 10 11 
150,000 Do. 4 % Debs., 1 to 1 500 guar. by Braz. Sub. Tel. 100 4% 4% 4 % 1 X | — 98 96 — ; 118 
207,930 | Western Telegra h, Ltd., Nos. 1 to 207,930 : 10 79,1795, 7 7 138 — 143 133— 143 1478 137 419 1 
800,000 Do. o. 4% Deb. Stock Red. | 100 4 % 4% 4% |4 7 9910 99 —101 319 3 
88,821 | West India and Panama Telegraph . 2 an | 10 Nil ; Nil | Nil | Ni I- j &— 13,9 Nil 
34,563 Do. do. 6% Cum. Ist Pref. - 2 10 89616 6925,69, ;,- RÀA— 83— 9 6 13 4 
1,669 | Do. do. 6 % Cum. 2nd Pref. — . .| 10 | Nil |£26 15 % 143% 8— 9 8— 9 UNI NE EE 1612 9 
e Do. do. 6% Debs. Nos. 1 to 1 800 Us | 100 5 9 | 5 5 6 99 —101xd 99 —101 e € | 419 0 
— M ee — —— —— —— — — - -—— — — — — —— — — —— — to — ae — — 1 — S ue may ato m — i — em — 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
l, | | | | 
| | b. 
$40,000 a Arseneine Tra a CAE e oe E e AR AB | XU ee ee jh n 
Do. 5 96 2nd Pref., 800,000 to 1,300,000 5 s - | ONDE 4: 43 47 .— 417 cg — 5 12 8 
4.408.574 Do. 4 T Deb. Stock tede wr S 4 E | 9 90 a — gil | 89i n^ | 475 
932,387 Auckland E. Trams, 5 % lst Mort Deb. Stock | 100 59,159, 5 % 5 103 —105 103 —105 14 ; .. | 415 8 
830,000 Babcock & Wilcox, 1 to 530,000 sts 1 20 % 20 d, 20 % 24 % | 54— 15 58— 53 58 576 — 3 149 
100,000 | Do. do. 6% Cum. Pref., 1 to 100,000 ..| 1 6 % 6%,6% 6% Iga— lj 1 1% | coe ot } 3190 
1,000,000 , British Aluminium 6 % Mort. Debs. Red. i 100 i | T je. du n] - E» S i R | 510 0 
£00,000 | British Columbia E. Rail Def. Ord. Stock . ia 100 | 5 X : * 8 E | A % m E i 8 ae X | — 5 4 ; 
40% De $36 un Por. Pref Sided : . 100 154 | 5454 5 M0 —113 108 —IIOXd | 1124 | 1094 Lae 3 4101 
238,000 Do. % Ist Mort. Deb., 1 to 6,250 i0 | 105 | 409, | 4305 1 435% 102 —104 102 —104 „„ 
212, 600 Do. ie Vancouver Power Debs., 1 to 2, 200. 100 44% | 4S V ds ! 1275 102 --105 100 —103xd MEL — 141 7 6 
133,301 | British Electric Traction : | 10 Nil | Nil | Nil , Nil | 2— 1} 2— 1 15 sys d "E Nil 
161,497 Do. do. 6% Cum. Pref. .. 10 6% 8 5 13 | Nil 23— 3 22— 33 57/6 55 + | Nil 
1,473,653 | Do. do. 5 % Perp. Deb. Stock... | Stock |8 % |5% 55 15 06 | 88 — 92 87 — 91 S jw|-iisou 
28,936 Do. do. 44%, 2nd Deb. Stock Red. 100 43% | 4396 43% | 44% 68 — 73 68 — 73 68.4 i vá | 6 3 8 
100,000 bi ug Meuse and 18 Eu t Em eem 5 p T u $ 1 5 6 % | 6) — Tot as 7 |^ dee Dx. Ma Cu 1 8 5 
100, 000 by um. Pre ‘ — 572 — 
500,000 | Do. do. 4V Y, Ist Mort. Deb. Red... ; 100 43% | 44% | ay? 14^, 101 —104 101 —104 S e] 46 7 
204, 910 British Thomson- Houston pre %, Ist Mort. Debs. .. | 100 44% | 44% 4% | 4i, 101 —104 101 —104 22 A c pow ue Y 
400,000 [pnus Westnenowe eoo Feet iic NULL SB LNA NE NUEN E oe o diet Ue ^ wi 
; 0 75 a | ; a 
1,316,353 . De: do. 4%, Mort. Deb. Stock | 10 4 % 4 % 4 J, 14 — 59 — 61 59 — er - „ | 611 2 
Qo Do de 64, Cun: Piel. . 1 Fi NH Fil Tn 146 t 1% | 11 te adh | o o Fu 
80,000 do "um. Pre i i i Ni 6 to 15,6 0 15 2 V o» vas i 
140, 916 | Brush Electrical Engineering, Ord., 1 to 105 "a. 2 | Nil | Nil i Nil Nil 0-—- è | O— 1 $à ob xe qu ket O3] Nil 
200,000 Do. do. Non-eum. 6 %, Pref.. : 2 | Nil Nil | Ni! Nil 0— & 0— 3 - Ro cs Nil 
125, 0000 Do. do. 43 Perp. Deb. Stock . Stock | 44% | 44% | is | 195 S9 — 44 39 — 41 ys e 5 e 4104 6 
125,000 Do. do. 44 %% Perp. 2nd Deb. stock.. Stock | 44%, 4% 43% | E 21 — 27 23 — 27 v. "MN EN 16 13 8 
137,610 Calcutta Trams, : un 610, ne E 5 | 8 $ | 5 % ! x iro an 3 nc 40 ced WE 0 : : 
45,1 um re Os. 0 . 0 5 * ) & > 5 5 y — — a , 
850,000 Do. 43 % Ist Deb. Stock — .. — .. 100 43% | 13% drm 1% 96 — 99 | 96 — 99 y7/6 | | | 41011 
36,000 Callender’ 8 Capi 5% Cum. Pr sate SQ] 8 15 9 ie t Us X, 10 9 i; 91— 10} | HN E 9i | i 4 15 a 
40,000 8 Q. um re 5 9 * 5 5 0 — 5 ; 5 i 
300,000; Do. do. 7 % Ist} Mort, Deb. Stock Red. | Stock | E | 44% | uo 43% 1004—10: ) | 100} 104 | 4 x dd 
491,222 Cape E. Trams., 1 to 191,2 dx EC zb. i il; Nilo.. — — 
450,000 Carner Kellner Alkali, 1 to 450,000 . 1 8 % 12 4, 125% 12 28— 27 a 27 DA[J 53/ 4 10 11 
210, 158 Do. do. 43 % Ist Mort. Deb. Stock | 100 43% 4% 4X, 13% 106 —109 106 —109 S 42 9 
1,890,690 Central London Railway, Ord. Stock Stock 4% 8 ' E % 3%, 66 — 64 66 — 68 674 65 . 48 3 
554, Do. Ve ae Pref om : C 95 S | 3 m | | E sae 
554,655 Do. 0 e 0 "m Stoc ) . 921295, , 2% , 9 — 9 — , ps i as 
1,480,000 | City and South London Railway $ Stock | 28% 1242). 155 1 80 — 31 | 28 — 29 30 | 9 —2 608 
85,000 e E i 8 5 96 | 5 96 | il | Nil | i | i- 1 is eU poct ou Nil 
st Mort. Heg. Dc rove P E i ' 
100,0001, 600 of £100, and 901 11,000 of £20 Rea j a Pep ee ae N | pee! | p 
* Unless otherwise stated, all shares are fully paid. : From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


i Stock Closing Closing Business done | Rise 4| Present 
Present NAME. or ee for the udtations N week ended or Yield 
Issue Share last four years. uly 12th. uly 18th. July 18th, 1910. | Fall — per cent. 
.. a ae eec . Lee | | IO rue 1909. ^ —0—- guest Lowest £ s. d. 
805,000 | Do. ^ dé. ' 6% Cum. Prèt., 1 io 90660 1 J % „ „ f RE | EN 5 8 8 
g : e o — — e 
271,090 Do. do. 43 96 ro Stock . 100 44 m3 44% | 44 98 —101 98 —101 ee 19 1 
60,000 Dublin United Trams. (1896), 6 % Pret., 1 to 60, 000 10 6 6 9516 ?616 13 — 14 18 — 14 Pa 4 7 8 
99.261 | Edison & Swan Utd., “A” shs. £8 pd.) 1 to 99; 261 5 4 2% | Nil | Nil P z Nil 
17,199 Do. “A” shares, 01—017,199 5 96 | 24 Nil | Nil — 1 — 1 "T Nil 
801,895 Do. 4% Deb. Stock Red. . 100 da 4 4 4% 63 — 68 68 — 68 (à 5 17 8 
67,720 Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. 100 5% | 5 5 5 f 79 — 82 79 — 82 , 611 
119,100 | Electric Fonnt Piston 1 to 112,100 .. 2 Nil | Nil | Nil | Nil i— 1 1 s Nil 
81,390 Do. do. 1 % Cum. Pref., 1 to 81,890. . 2 3 4 7 96 E 1% 1 1 1 1 - 812 1 
25,000 | General Electric Co. ME Cum. Pref. i 10 5 5 5 2s 7 8 7 8 25 6 50 
900,00 | Do. do. Mort. Deb. .. | Stock 4% 4% 1% 4% | 82 — 86 82 — 86 e 418 0 
78,000 | Gt. N. & City Rail. Pret. Ora. A 4, 1 to 78,000 10 419 $ Nil | Nil - 1 0 1 ee Nil 
96,000 | Greenwood & Batley, 7 % Cum. Pref. m 10 79 | 7 2 - E 1 1 1 1 2 610 3 
80,000 Do. do. 5 % Mort. Debs. $i 100 b 4 5 5 .. 102 —1 102 —1 v 4 16 10 
000 Henley’ 8s (W.T.), Telegraph ours 5 ae 5 z & ip T a 15 $ nE 1 H 1 ; : 3 : 
L) 8 1 
150, 000 Do. % Mort. Deb Stock | Stock 434 ie 3 44% | 108,—1 1 1 * " A 464 
50,000 | India-Rubber, duca: Riva & Telegraph Works 10 10 96 |10 % |10 10 % 14 14 ] 15 143 — i 611 3 
87,500 Liverpool Overhead ilway, Ord. . 10 Nil | 4% | Nil | Nil 1 : "s + Nil 
10,000 |+ Do. Pref., tully paid 10 5 | 5 95 5 95 | 5 96 — b$ 5 — 1 : i 9 110 
99 London United Trams. jeans to Sb, redd e 18 : 5 5 g Ni ^s } — 9 : — 2 R 92 Ni 
A . 0. to ea vs = = oe 
125,000 Do. do. 6 €) Cum. Pref., 1 to 125,000 10 5 5 ia 2 — — 3l m 15 0 0 
1,649,990 Do. do. 4 % 1st Mort. Deb. Stock.. 100 4 hs 4%14%14% 66 — 70 67 — 71 +1 512 8 
imu | Metypolin Comentate, 5 c , |e] BoM | Bo | gel A cel 1 
[] e Surp us n 8 oe ee ee ee = . 2 
8,235,000 Do. District .. : Ule Ar WA ARR MÀ 213—22 1 — 22 2¹ 213 Nil 
891,887 | Metropolitan Electric Trams., Ord. . M 1 » So | 49%] - qi— 88 a— 22 18 - $a 515 0 
600/000 | Po. do. Dati Pret, 1 % % lo % | 5% | FE b se | ow. | tf 9 7 
* e O. um. . 7 7 Pun 1 = ». 
595,600 Do. do. 44 % Deb. Stock Red. | 100 44% ut 430% 44% — 99 — 99 sg sa ; 41011 
$10,823,900 | Mexico Trams Co., Common Stock .. is 2 e .. 16% | 194 —126 1 1243 xd 960 - ; 416 5 
$9,000,000 Do. 1st Mort. 60-year 5 % Gid. Bas. is is .. | 6 f 5 % 97 97 973 i^ 520 
8 Potteries Electric cu B - : 4 & E 1 E vs Es EE i 17 " 
?, 5 Cum e ee ee . oe ee oe 
245,000 Do. 43 % Deb. Stock ; .. 100 4396 | 48% s ma 82 — 85 — 85 25 . $a 5 8 6 
87,850 | Telegraph e on and Maintenance. : 12 15 1455 15 2 141% 884— 354 83 — 35 xd a ; ee 5 19 8 
140,000! Do. 4% Deb. Bds.,1 tol ,500 Red., 1909 | 100 17 4 4 4 99 —101 99 —1 | .. : 819 8 
1,000,000 Underground Electric Railway, 5% % Prior Lien .. i 2s e NES .. 1014—1024 1014—1024 1023 - 417 7 
2,800,000 Do. do. 44 % ek. as . | oe | 48% | 48% | 86 — 88 86 — 88 875 . 5 2 8 
4,900,000 Do. do. incu Boa s ix es au iu A 85 — 87 84 — 86 ex —1 $i 
66,666 | Willans & Robinson, 1 to a 000 & 80,001 to 116,666 1 Nil 10 5% | Nil j E E T - 
66,666 Do. 69$ C. P., 80,001 to 80,000 & 125,001 to 141,666 5 as 6 17 8 96 1 1 1 1 8 11 5 
245,495 Do. 4% lat Mort. Deb. Stock ss 100 4% 14 4 4% 60 — 70 60 — 70 5 14 4 
ELECTRICITY SUPPLY COMPANIES. 
80,449 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 1 10 % {10 % 110 7— 7 7i— 4 17$ 73 690 
9,561 Do. do. E 7 % Cum. Pref. 5 7 7 7 96 14 7— 7 17— 7 i m 4 13 4 
Central Electric Supply 4% Guar. Deb. Stock . 100 1 4 404% 99 —102 99 —102 i 818 5 
si e e emat e , HE | dca ie |e | tit 
, . um. ef. — s + 
A I a yg yd e a A IE ae e EAT 
P 0. toc R — — s + 
49,496 | Chelsea Electricity Supply, Ord. 5 4 4 $ 44% ae 43 4} 99 98 - 5 511 
175,000 Do. do. 43 % Deb. Stock Red. .. | Stock | 4 44% | 44% | 44% —101 99 —101 83/13 2 » 491 
F el Le dee o. ,,,, ae) ae ae | ae | ae oe hem 
; : um. Pre 0 fe ; — sa bs m: 
400,000 Do. S Do. Stk. . ‘ s Stock 5 5 5 LÀ 5 % | 119 —128 119 —123 ; v 4 141 
800,000 Do. 96 2nd. Db. Stk. " 100 44% | 44% E 14% ! 99 —102 1023 ga +4 4 710 
60,000 Conny. of Dorian iud Power, E : : 8 2 - 2 0 : | | i 2 1 2 zi T à m 
. 5 ef. — M 98 
250,000 Do. do. do. 5% Ist Mtg. Deb. Stock is es 5 3 91 ost 94 961 uà 92 5 3 8 
40, 000 County of London Electric 65 Pref, Ord. 1—40,000 10 5 $ 5 595 5 X 7 8 7 8 7 TR x 6 5 0 
55,000 Do. do. 6 % Pref., 40, 001—860,000 10 6 6 6966 95 | 103-11 1 065 1031 10 T 568 
400,000l Do. do. i % Deb. Stock . | Stock 44% 4 44% 4475 . 1034 —1 1 1 E s 446 
400,000 Do. do. 44 % 2nd. Deb. Stock.. | Stock | 44% | 44% | 44% | 44% | 99 —102 99 —102 1 10 4 8 5 
teed e 8 8. pr Prose 2 Shares.. 5 a S Nd RA pa 1 11 i - S 
um. Pre i - 2 ro 
430,600 Do. do. 43 555 1st Mort. Deb. Stk. 100 ug 44% 56 s% 76 — 79 74 — 7 xd v us 5 7 
$8,150,000 | Electrical Dev. Co. of Ontario, 5lst Mtg. Gold . 8500 $4 8 5 85 — £8 85 — 88 863 863 us 5 8 
10,000 | Folkestone, 1 to 10,000 . i 5 53% 53% | 5396 53 43— 4 41— 4 B = 2: 5 15 
10,000 Do. 5 % Cum. Pret., 1 to 10,000 5 5 % ut m 5 — 5 — ae - s 4 101 
90,000 Do. 44 % Ist Deb. Stock ve 100 44% | 4 9 44% | 101 —104 101 —104 A Fa Vd 4 6 
15,000 | Hove, 1 to 15,000 5 9 % 8% | 84% 840% = 7— "à » i A 5 13 
$1,876,000 | Kaministiquia Power Co., 5 q, Gold Buds. 100 i e |5 4 5 100 —102 100 —102 - 32 * 4 18 
21,000 | Kensington and Knightsbridge Electric Ord... 5 110 10 8 8 7 — 901 7 — 7 Ee - Vs 5 8 
90,000 Do. do. do. 496 Deben. Stk. | Stock | 4 9614 4 4 944— 944— 96 a ne xs 4 21 
11,000 | London Electric Supply Corporation, Limited,Or4. 8 4% | 2196 |3 2 lg— 2 1g— 2 sa a T 4 81 
70,000 Do. d 6 % Pref. e 5 6 0 6 16 $i 5— 5] 5 — 5 545 pu T 5 14 
882,855 Do. do. 4 lat Mort. Deb. Btk. Red. Stock 4 Jo 605 4% 4% 90 — 92 90 — 92 92 5 A 4 7 
200,000 | Metropolitan E upply, 1 to 100,000 . P 5 8 6 5 V 5 : 1 81— id ya is — i 6 13 
76,121 Do. 4à 76 Cum. Pref. 1—71, 106 5 4996 | 49% d^ 44% 4— 1 4 — 4 es "m eu 5 0 
235,000 44 95 1st Mort. Deben. Stock . | Stock | 4495 | 46% | 4 sty 102 —105 102 —105 1044 vi i 4 5 
248,000 Do. e Mort. Deben. Stock Redem. | Stock % | 9396 | 84% | 34% | 82 — 85 H2 — 85 said " Ss 4 2 
$6,000,000 | Mexican Electric Light Co., 5% lst Mtg. Gold Bnds | 100 5 5 5 5 % | B44— 854 811— 854 5 770 +} 5 16 
13,585,000 Do. Light and Power Co., Ltd., Common. | $100 . 4 330% 4 X 78 — 80 77 — 79 xd 79 77 - 5 1 
22,400,000 Po. do. 7% Cum. Pref. Stk. Stock | .. | .. 7% |7% 101 —108 1014—1 1 102 | £4 | 615 
12,000,000 Do. do. 5% Ist Mtg.Gold Bnds. 100 E "m 5 5 — 93 94 94 933 + 5 5 
,000 | Midland Electric Corporation, 44% 1st More Deb. | 100 44% | 44% | 48% | 44% | 95 — 97 9 97 x i^ + 4 12 
180,491 | Newcastle-on- ned 1 to 137,500 : 5 8% 18% 23% 9j— 4 38— 4 id wa 217 
187,600 N 8 " 5X Pret, box 187,500 .. T 5 5905157615955 96 4j4— 4 4 4 E § 2 
f Nort eund tan Electric ower upp n ss ) ze 
10,859 | Notting Hill E ectric Lighting 10 72 | TAO | 1 96 |. .. 12 — 18 12 — 18 5 7 
20,000 | Oxford, 1 to 96 and 407 to 20,310 5 79517 95 OT $4 63— 7 5 0 
119,604 | River Plate Elcty. Co. Ord. .. Stock | 24% | 6 35 895,19 2 21 225 , 4 0 
100,000 | Do. do. 6% Non Cum. Pref. Stock 6 |6% 605/695, | 14— 1 105— 115 8 é 5 4 
200,000 | Do. do. 5% Deb. Stk. Red. 100 5 m 5 4 5 5 „ | 1004—102 pna: s : 4 17 
40,000 | St. James’ and Pall Mall Electric Light, Ord. Me 5 10 % 10 % 10 10 e 84— 84— 8 V3 : 5151 
20,000 Do. do. % Pref. 20,081 to 40,080 5 7 7% 17% Te — 68— "à : . 4141 
150,000! Do. do. 3} W Deb. Stock Red. .| 100 | 84% | 84% | 38% 33% | 84 — 86 84 — 86 » 4 1 
12,000 | Smithfield Markets Electric Supply, Ord. 6 i| Nil | Nil i 2 — 2 1 2 M S Nil 
65,000 | South London Electric Supply, Ord. 4 83%/1/4%15%15% 2 9$ 21— 33 a ; 6 9 
180,100 Do. do. 5% ist Mort. Deb. 100 vis 2d 5 0 5 „ 99 —102 99 —102 101 š r 418 
120,000 | South Met. Elec. Lt. & Power, Ord. a 1 23. a% 2495 | .. 1— è ! 4 ; : 5 0 
142,968 Do. do. 1% Pref. 1 795514 7 4 7 X, 1 — 1 1— 1 - " 6 4 
224,590 Do. do. 44% Ist Deb. Stk. | 100 43% 44% | 44% | 48% | 98 —101 98 —101 x 4 9 
80,000 | Urban Electric Supply, Ord. .. 5 5 Mi 5.951 4X Sant, us — 1 — 1 ; i i 20 0 
60,000 ; Do. do. 5 4, Cum. Pref. «i 5 5 5 5 ET 2— 2 2 — 2À ; j ‘ 10 0 
275.000 Do. do. 44% Ist Mort. Db. Stk. Red. 100 43% | 49% | 44% | 44% | 79 — 81 79 — 81 ; 5611 
808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 .. 1 RA ce UU v 3— — , 5 14 
100,000 Westminster Electric Supply, Ord. .. 5 12 10 ha 10 % 10 % 81— vs 5 12 
51,279 Do. do. % Cum. Pref. (Re 5 43% „ | 44% 44% 5 — 4á— Saxd) .. | 5 1 


duced from 505 since 31st Dec., 1905) 


. 
Ld 


* Unless otherwise stated, all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JUNE, 1910. 


THE June returns of electrical business show little movement as 
compared with the preceding month ; the exports, which amounted 
to £313,944 in value, were less than £200 in excess of the May 
total ; the imports totalled £174,561 as compared with £176,175 in 
the previous month, and the re-exports reached £21,336 or some 


£1,000 in excess of the May total. 


As compared with the preceding month, the export section 
contains a larger total of general business (£283, 881), the machinery 
sections reaching approximately £150,000 in value. 


The importation of lamps shows a falling-off of some £10,000 as 
compared with the May figures, but a considerable increase in 
cable imports occurred. 

In the re-export total of £21,336 is included some £5,823 


through trade.” 


Our most promiment customers during the month were the South 
African Colonies, although South America, India, Japan, and our 
Australian and Canadian dependencies were also well represented. 

Germany was, as usual, the most prominent importing country. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


Country receivéng exports and importing. 


Russia, Sweden, Norway and Denmark Y 
Germany .. eee - 
Netherlands and J ava TT m 
Belgium ... 

France, French Indo-China and West Indies. 
Portugal .. eae vis 


. Spain and Canary Isles. 


Switzerland, Italy and ES Hungary 
Greece and Turkey see 
Channel Isles, Gibraltar, Malta and: Cyprus... 


U. S.A., Philippines and Cuba. 

Canada and Newfoundland 

British West Indies and British Guiana ; 

Mexico, Colombia, Venezuela, Ecuador and 
Central America e es 

Peru and e ‘ee 


Chile ee 
Brazil ste „ dasa one 
Argentine Vis eae 8 sii 


Egypt, Tunis and Morocco ae nae 


British West Africa and St. Helena ... s 
Cape of Good Hope ee Sri say gis 
Natal us $us see 
Rhodesia, O.R. C. and Transvaal T" 
Zanzibar, Brit. East Africa, Mauritius & Aden 
Maderia, Port. East and West Africa... 


China and Siam... Sus des ae ean 

Japan s 

India 

Ceylon 

Straits Settlements, Federated Malay States 
and British North Borneo ... 


Hong Kong m a isi 


West Australia ... es Rae eee 
South Australia .. n 

Victoria ... jus 

New South Wales 

Queensland 2$ 


Total, £ 


ud [ wm 
5 „ 223 
„ | oss | 
SEa | SEs 
9 | $28 
[5 >E | 
£ £ |! 
806 4.810 
179 ms 
282 941 
155 | 3,392 
737 EN 
43 8 
138 42 
24 28 
144 29 
155 31 
288 8 
220 | 1,341 
103 117 
8 896 
94 209 
40 713 
339 3.371 
L784 | 7,095 
247 32 
3 585 
900 | 1,912 
1,383 | 10,082 
],206 | 2,518 
37 149 
9 258 
1.284 456 
1.198 1.137 
1,099 3,621 
276 761 
62 105 
333 . 24 
412 142 


1,078 | 6.011 
1.552 | 4,293 


19,186 ! 57,729 


Additional exports : 
Registered Imports into the United Kingdom of Eleetrical Goods from all Countries. 


Norway, Sweden and Denmark n 
Germany ... iss cae n 
Netherlands — iui 

Belgium ... ys ; 

France TS 

Switzerland bus ivs da P 
Italy sae re iss aed 
Austria-Hungary Pss i 
Canada 

United States 


Total, £ 


Various countries, mainly as above 


TOTAL EXPORTS: £313,944. 


sm Ul 3 
986 | 28,060 
95 


983 204 


103 135 
66 420 

31 2.712 

12 342 
4,258 100 


Be. B |; l 
4 a 3 4 
8. 2 B Ej gF 
288 2 K. TE i3 
3383 2 E*R | fg 
gag) 9a F S "B 
E a 2 | 
£ £ £ 4 
12 59 32 1.560 
55 407 782 | 1,293 
28 79 65 549 
5 70 345 | 1.036 
258 EX ecd 3,174 
vu 37 e 29 
388 | oe 50 | 1.161 
6 1.375 | 1,681 
4 | 97 ua 433 
59 | 393 36 497 
ro 21 63 150 
158 1.191 501 | 8,149 
2| 116 es 108 
ju 44 2 489 
em 210 13 576 
55 572 115 681 
175 707 460 | 5,874 
239 | 1,121 337 | 4891 
24 73 18 865 
19 “i 13 44 
197 | 339 72 | 4,300 
145 | 478 78 |19.295 
550 | 1,173 37 126,283 
. | 209 m 38 
137- 5. e. | 2,3M 
34 | 234 127 | 1,092 
603 — 534 10,947 
2.113 2.140 618 12.432 
165 155 93 618 
79 | 185 33 1.370 
23 239 10 296 
230 | 278 NS 1,692 
141 21 "n 905 
711 960 54 | 4.061 
313 |1,204 | 1,770 | 9,051 
21345 jo 199 
is axe 77 
444 | 598 275 960 


6,696 | 13.764 7,906 


Electrically- 
driven 
machinery. 


1.055 
1.115 
2.617 

22 


186 
873 

10 
185 


Liberia, telegraph apparatus, £14. 


1144 94 . | 1497 

1.356 37.446 1.289 25.672 

11.352 —. 1.024 

7 21; 275 4.8ʃ6 

736 2,3833 685 149 

m 174 24 | 709 
. 60 ^ we 

5,029 6 , 

E 50 | 47 

395 717 6.559 


6,139 | 32,071 12,512 17 326 2.279 40,503 


Additional imports: Spain, carbons, £55. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


3,850 | 2,817 


3,799 2,638 


TOTAL RE-ExPORTs: £21,336. 


| 425 
291 
50 


12 


2.244 


a 
| 


: TE 
EE 228 — Q 
aS 2 32 ARS 
23 S SAF 825 
9 11 SaB vog 
38 3 e 92À 
28 Q Bers 5 882 
ae 8 5 
E LÀ 
: £ £ 
153 | 1,672 
66 120 
7 | 8,310 
892 


"ET N 
— te us te N tan} 
om Ct — se Seat 
Ta e — p 
— > 


316 10 
50 eee 
461 30 
81 24 
208 50 
2 . 
1,189 
21 77 
13 47 
2,059 | 292 
160 is 
149 ... 
114 128 
169 
216 ! 
79 93 
225 8l 
029 10 
3 44 
109 14 


453 |. | 
541 | 5,208 


90 | 3; 51 


1.510 2.974 i 
13 | 36 | 
ee | 

8 n 596 ' 
708 | 108 


FFF 


3,154 3,323 10,363 


231 475 


TOTAL IMPORTS: £174,561. 


13 109 
02 423 


109 14 
T 30 
31 36 
32 297 
an 686 
331 669 
19 5 


816 354 
143 288 
6.538 | 2,807 
4,009 | 120 


148 4587 
212 228 
6| 770 
—. 1 1.292 
321519 
6| 359 
127 

136 52 


1472 | 9.097 
1,141 683 


60 58 
261 8 
sa 16 

8 
241 
250 
903 49 
300 364 
113 -— 
151 


19, x2 30. 049 


202 


26,236 


7,526 


NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first 
third columns contain many amounts relating to "goods" otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns 


Total. 


4.568 
26,163 
28.815 

3,630 


3.268 
1.843 


2,934 
2,094 
12,842 
19,956 
2,244 
286 
5,232 


313,930 


8.538 
110,706 


and 
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PRACTICAL NOTES ON ILLUMINATION BY 
COOPER-HEWITT MERCURY LAMPS. 


By L. CROUCH. 


(Concluded from page 115.) 


Installation Notes. — Attached are various notes, derived 
from actual experience, concerning the usual height of 
suspension of mercury lamps, floor area lighted per lamp, 
maximum, minimum and mean illuminations desirable, and 
so on. The inherently uniform polar light distribution 


curve of tubular mercury-lamps greatly simplifies installa- - 


tion estimates and facilitates the obtaining of a uniform 
illumination. In situations where there is an overhead 
diffusing surface, such as a white ceiling, reasonably near, it 
is common to use no reflector with mercury lamps. In 
machine shops, foundries, open spaces, &c., any upward- 
passing rays would be wasted, hence it is usual to fit a 
narrow, flat enamelled metal plate above the tubular portion 


of the lamp in such cases. This device is simple, cheap and 


effective. 

In the following notes concerning the predetermination of 
illumination it is assumed : 

(a) That the space to be lighted can be divided into a 


number of circular patches or into rectangular areas: 


of approximately square form ; over the centres of 
these spaces the lamps are assumed to be hung. 

(6) That the space to be illuminated is so large that wall 

. reflection does not appreciably affect the problem ; 
this assumption is fairly reasonable in large machine- 
shops, foundries, &c. The illumination of a small 
room or corridor cannot be satisfactorily determined 
by calculation. 

The illuminations stated below are those due to single 
lamps placed at the heights stated and at the centres of areas 
of the size stated. Under the conditions assumed above, a 
number of lampes will be required to illuminate the total 
space, hence the minimum illumination will be approximately 
24 x that due to one lamp alone, while the maximum 
illumination will not be much greater than is due to the 
single lamp above the centre of each illuminating section. 
The effect of other lamps on the mean illumination over the 
area apportioned to any particular lamp will not be great : 
its percentage value will vary with the distance apart of the 
lamps, and to neglect it will somewhat compensate for the 
shadow and similar effects which will actually exist in 
practice. | 

Where lamps are placed at a horizontal pitch great in 
comparison with their height above the floor-level, the mean 
illumination over a given illuminating section is little 
affected by lamps other than the one apportioned to this area. 
If, however, the pitch is relatively small, it may be taken, as 
sufficiently accurate for practical purposes, that the mean 


CANOLE "EET 
HEIGHT. FEET 


SOUARE FEET 


Fic, 1. 


illumination equals the arithmetical average of the maximum 
illumination and the mean illumination due to a single lamp 
(determined as below). Obviously, calculation would never 
be employed to determine the illumination of areas in cases 
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where great accuracy was required. Experimental measure- 
ments alone are able to give scientific accuracy in this 
connection, it being impracticable to allow, by calculation, 
for all the variables influencing the result. Such methods and 


HIIXOHT. FEET 


CANOLE- FEET 


4. C002 


An-*-^5OU* Cr. FLET 


FIG. 2. 


formule as are subjoined are sufficiently accurate for genera 
estimating and designing purposes, and are very convenient 
for this purpose. 
Let A represent the height of any lamp above the area 
which it illuminates (in feet). 
Let r represent the horizontal distance (feet) from the 
lamp to any point A in the area at which the illumination is 
to be calculated. | 
Let C. P. represent the candle-power of the lamp (which, 
in this case, is sensibly constant in all directions), and 
Let 1 represent the illumination, in candle-feet, at the 
point A. 

C. P. x A 
(7 + Ati ese (1) 
and the maximum illumination of the area, vertically below 
the lamp, 


Then 1, = 


(2) 


Under the assumptions made above, and as being 
sufficiently accurate for practical purposes, it is assumed 
that the area lighted by each lamp is circular in form. so 
that, if + be the radius of this equivalent circular area, the 
minimum illumination, due to a single lamp at the centre of 
the area at a height of A feet, is 


C.P. . 
— Imaz. — 25 candle-feet... 


CP. X 7. , 
Linia. == - 5 bx a s candle-feet eee ese (3) 
( + 791 
and the meun illumination over the area is— 
C.P. | 
Imean = candle-feet "m "TT (4) 


h(r* + ij 

The curves of tize, 1 and 2 are based on these results, and 
show the maximum, the minimum and the mean illumina- 
tions (curves A, B, © respectively) obtainable over various 
areas by the use of one 700-C,P. mercury lamp placed cen- 
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trally therein and at various heights above the floor-level, 
and under the above general conditions. These curves 
enable, either directly or by simple interpolation, a rapid 
approximate estimate of the number of lamps required to 
meet stated needs, or, conversely, of the illumination probable 
from any proposed or existent arrangement. The curves 
fully cover the usual practical range of heights of suspension 
and floor area allowed per candle-power. 

Usual Heights of Suspension, Area per Lamp, and 
Jliumination obtained in Mercury-Lamp Installations.— 
The heights of suspension of mercury lamps vary from 10 ft. 
above the plane to be illuminated to 50, or even 60 ft. 
in extreme cases (for interior lighting). For exterior 
lighting, from 25 to 30 ft. is a very suitable height of sus- 
pension. It is not usual to hang mercury lamps so high as 
50 ft. for interior lighting; an average height, determined 
from 20-30 actual installations, is from 20 to 25 ft. 

The area lighted per 600-700-c.P. lamp similarly varies 
from 700 up to 3,500 sq. ft., an average value for general 
interior illumination being 1,600 ft. It wil be seen 
that these allowances amount to an average area of about 
21 sq. ft. per C.P., assuming 700-C. p. units slung 234 ft. 
above floor level. 

The maximüm, mean and minimum illuminations (in 


candle-feet) to which the above conditions correspond are 


shown in Table V, these figures referring to a single lamp, as 
above explained. 


TABLE V. 


| 
i 


| | Height of; Mean 
Èp i sus- | ataria; 
l | iste, | RE Gen 
Machine and similar | | i | 
shops 700 1.100 13 1795 
Foundries, &c. T 700 ! 2,100 | 28 (656 
Average (interiors) 600 1.600 23 0810 
Particular cases (A) 700 1.740 56 90207 
M (B) 350 420 n 199 
5 (C) 700 3,040 | 22 0838 
" (D) 350 l 375 12 | 1°80 
Average ie 300 423 12' | 1°68 
A 600 1.860 | 300 0604 
Average per C.P. for 300 C. p. units 21 123 00066 
4 ^ 600 „ 2366 | 300 000077 
n n „ all above == 237 | 235 i 00018 
i | 


ee 


* The italicised figures are included to show that the mean 
illumination in a given installation does not equal the mean 
illumination produced by 1 c.P. suspended at the same height and 
illuminating an area = mean area per C.P. of the actual installa- 
tion. This should, of course, be obvious without demonstration, 
but the author has found uncertainty to exist on the point. 


The candle-feet of tllumination usual in mercury lamp 
installations varies from 4 to 2 or 3 candle-feet in forges 
and machine shops (or similar services) respectively. "The 
average value for interior illumination is about 14 candle- 


feet. The maximum and minimum illuminations in the 
above three cases are :— 
i Forges, Machine shops, Average 
&c. &c. interior. 
Maxima ro 30 2:0 } 
Minima "3 là 75 f candle-feet. 


It is a fact, which at first sight appears peculiar, that the 
illumination is usually from two to five times as great in 
installations employing 300—350-c.P. lamps as in those in 
which 600—700-c.P. units are employed. This seeming 
paradox is, however, quite in accord with the general prin- 
ciples of illuminating engineering. In those cases where 
high illumination is desired, a large: number of relatively 
small C. P. units are employed, placed as close together as 
may be necessary and low-slung. In instances requiring 
lower illumination, a few high candle-power units are 
suspended at a much greater height and at a greater pitch 
lamp to lamp. A very uniform illumination of the desired 
lower intensity is thus obtained. 

Thus—suspending 700 and 350-c.P. lamps at 30 and 125 ft. 
above the floor-level respectively, and allowing 28 sq. ft. per 
C. p. for the 700-c.P. lamps, and 14 sq. ft. per c.r. for the 
350-c.P. lamps — the respective mean illuminations are 
0:60 candle-feet and 1:70 candle-feet (ratio, approximately 


1 : 8), but the variation in illumination is considerably less 
in the case of the higher candle-power lamp. Thus, for the 
700-C.P. unit— . 
Imin, ° Imaz. — 0:362 : 0779 — 1 
whereas, for the 350-C. P. unit 
ö Imin. : Imaz, = 0'888 : 2:810 = 1: 2°61, 

which example perfectly illustrates the remarks made in the 
preceding paragraph. l 

The above notes review, as briefly as possible, the chief 
problems connected with the installation and use of mercury 
vapour lamps. Such a review naturally involves the 
inclusion of a certain amount of general matter. In the 
present case this contains several new methods of treatment, 
and forms not the least valuable portion of sn article which 
the author believes will be of considerable interest and value 
to his readers. 


: 2:14, 
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PROCEEDINGS OF INSTITUTIONS. 


The Progress of Electric Braking on the Glasgow 
Corporation Tramway System. 


By A. GERRARD, A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at London, April 7th, and Glasqow, April 12th, 1910.) 


ELECTRIC street traction was inaugurated in Glasgow in the autumn 
of 1898, the track from Mitchell ‘Street to Springburn being 
equipped as an experiment. At that time, the electrical equipment 
on the cars was partly British Thomson-Houston and partly 
Westinghouse. The controllers were arranged for electric braking. 
as recommended at that time by these firms. 

The brake, as arranged by the Westinghouse Co., was what is 
now known as the rheostatic brake, and was simply a circuit which 


Fid. 1.—WESTIN@HOUSE BRAKE SKID-PROOF DEVICE. 


included the armatures, field coils and rheostat. The rheostat was 
gradually cut out as the car slowed down, until the motors, which 
were working in parallel, were short-circuited on themselves, 

The British Thomson-Houston brake was composed of two sets of 
disks per car ; one set of disks, or the brake for one axle, comprised 
one revolving and one stationary disk. There were embedded in 
each brake-shoe two magnet coils, which formed part of the electric 


Fig. 2.—CONNECTIONS FOR WESTINGHOUSE BRAKE, WITH 
DOUBLE SHUNT, EACH CONTROLLED BY A SOLENOID, OPERATED 
BY A SERIES COIL. 


brake circuit, so that when the brake was applied to a moving car. 
the shoes became magnetized, and drew themselves into mechanical 
contact with the revolving brake disks. 
Ten years have passed since this type of brake was used in 
Glasgow, as they were removed from all the cars thus equipped, 
which were then simply connected up for rheostatic braking. 
About this time, 1899 and 1900, Mr. F. C. Newell, an American 
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railway engineer, invented and patented what is known as the 
Newell brake. The deeign of this braking apparatus is very ingenious, 
and was a great stride in the right direction. 


In the spring of 1901 the Glasgow Corporation Tramway Depart- l 


ment equipped six cars with this type of brake. Some rough tests 
were then made to find out what it could do. So pleased were they 
with the performance of the brake that within a very short time, 
every passenger car on the system was equipped with the 
apparatus. a 

The brake question then lay dormant for some time, until we 
began to discuss the probable cause of the damage done to some of 
our armatures, controllers, &c. A few rough tests were made to 
find out the voltage across the armature terminals when the brake 
was applied, and it was found that when running at 18 to 20 miles 
per hour with 10 ohms in the brake circuit, the voltage was as high 
as 1,000 to 1,200 volts; the motors are built to operate at 600 volts 


iren pull in ier ue 
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Fic. 3.—WESTINGHOUSE MAGNETIC BRAKE CURVE SHOWING 
VERTICAL PULL OF VARIOUS MAGNETS ON RAIL. 


maximum, so they could scarcely be expected to generate heavy 
currents at double that voltage without being damaged and occa- 
sionally burned out. 

Another interesting point was demonstrated by these rough tests, 
viz, that 17 to 18 miles per hour was the critical speed at which 
skidding took place, that is to say, with an equipment such as is 
installed in Glasgow (namely, cars weighing 10 to 11 tons un- 
loaded, equipped with Westinghouse 49B motors, and a resistance of 
10 ohms in circuit with first braking-point), momentary skidding 
took place when the brake was applied even on a level clean rail. 

In January, 1908, we began experimenting with a permanent 
shunt resistance in parallel with the fields when braking, but that 
idea had to be abandoned, because when a low resistance was 
inserted in the shunt circuit the motors would not excite, while on 


the value of the shunt resistance being increased the machines 


would not excite quickly enough for an emergency stop. Our next 
move was to introduce the shunt automatically, as required, by 
means of a solenoid-operated switch. This turned out to be the 


Fic. 4.—WESTINGHOUSE No. 260 MAGNET, 


proper course to follow. It was found that when the solenoid 
operated with 30 amperes and brought in a shunt resistance of 
v2 ohm we had complete control of the voltage, at least up to 
20 miles per hour, without impairing the effect of the brake. 
The voltage never rose above 600, and, of course, there was no 
skidding. It was deemed wise to make the solenoid double 
barrelled (fig. 1). The low-speed solenoid operated at 30 amperes, 
bringing in a shunt resistance of 0'2 ohm, and the high-speed 
solenoid at 80 amperes, bringing in another shunt resistance of 
0'2 ohm in parallel with the first (fig. 2). In the event of a motor- 
man running his car at, say, 18 miles per hour, and through 
excitement or Carelessness, passing over the first on to the second 
brake-point of his controller, both solenoids will operate, and 
thereby bring a shunt resistance of O'! ohm in parallel with the 
fields, This vives the very best results without skidding. It may 
be nfentioned that with this double solenoid control the voltage 
never rises above 600, no matter what the speed may be. 

In order that the very best braking results might be obtained 
In conjunction with solenoid control, two sets of more powerful’ 
truck magnets were tested. They are listed by the Westinghouse 
Co. as 260 and 25B magnets. The curve sheet in fig. 3 shows the 
relative vertical pull of these magnets as against the old Newell 
type known as the Standard 21 magnet, 


These new magnets are quite different in design from the old 
Newell magnet, on which the poles follow each other in series on 


the rail. In the new type the poles are placed side by side and 


parallel to each other. Fig. 4 represents the new standard 260 
magnet. The 258 is similar in design, only larger. The new type 
of magnet not only gives a far greater maximum pull, but ite effect 


Fig. 5.—WESTINGHOUSE MAGNETIC BRAKE OPERATED B 
No. 26C MAGNETS, | 


with a current of 5 amperes is greater than that of the old magnet 
with 50 amperes. The difference in the heating of the motor is 
most important. 

For coasting tests two gradients were chosen, one 200 yards long, 
with an average fall of 1 in 27, being selected as the easy gradient, 
while the heavy gradient was 100 yards long, with an average fall 
oflin 13. Thefollowing method of obtaining the readings was 
adopted for the easy gradient test. The test ground 200 yards long 
was plotted off in lengths of 10 yards, with a distinctive mark 
every 40 yards. The starting-point was approximately 40 yards 
behind the first mark. The car, in every test, was started from 
rest with the controller set on the second braking-point. The 
starting-point was arranged so that the first peak or maximum 
reading coincided with the first mark. The time in seconds taken 
by the car to travel over the test ground was checked by a stop 


FIG. 6.—"1908" BRAKE OPERATED BY WESTINGHOUSE 
NO, 25B MAGNETS. 


watch. The attendants recorded every movement of the instru- 
ments, both maximum and minimum. On the heavy gradient the 
test ground was again plotted off in lengths of 10 yards, but the 
distinctive marks in this case were every 30 yards, the first one 
being 10 yards from the top of the incline. In order that the first 
maximum reading should approximately coincide with the first 
mark, the car, during these tests, was started by power over the 
crest of the hill from the test ground ; on the very crest of the hill 
power was switched off, and 5 yards further on the brake was 
applied on the third braking-point. All other observations were 


taken in the same manner as on the easy gradient. 


The average current required to control the car on the easy 
gradient was as follows :— p 


CoAsTING TEsT.—EASY GRADIENT, RHEOSTATIC v. TRACK BRAKE 
ONLY (without wheel-shoe attachment). 


| 
Type of brake. Volts. | Amperes. | Aor eont 
FC 
Rheostaticonly — .. — q | 27944 ↄ 3672 | — 
Standard 21 magnet ... Ves 18143 23°66 35˙57 
Standard 260 magnet 63˙88 891 | 7566 
Standard 25B magnet — 60°83 | 8'00 | 


78722 


COASTING TEST.—HEAVY GRADIENT, RHEOSTATIC r. TRACK 
BRAKE ONLY (without wheel-shoe). 


— MÀ 


t 


| 
Type of brake, Volts. | Amperes. 5 
ott hes — — — —„—ê 
Rheostatie only : ! 295˙66 | 63°27 x 
Standard 21 magnet ... à 238'33 1966 21» 
Standard 26C magnet sss 164'80 3425 460 
Standard 25B magnet eas 122°93 25°25 601 
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For coasting tests on combination track and wheel brakes, four 
cars with similar bodies and electrical equipment were employed. 

The brake-gear fitted to the different cars was the following :— 

Car No. 368, Brill single truck, Newell brake-gear. and old 
Standard 21 magnets. 

Car No. 687, Brill single truck, Newell brake-gear and new 
standard 26C magnets (fig. 5). 

Car No. 438, Mountain & Gibson radial axle truck, Newell brake- 
gear, new standard 25B magnets. ' 

Car No. 782, Brill single truck, different type of brake, placed upon 
the market during the year 1908, and magnets 25B. | 
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Distance in yards. 


(Easy gradient: Average fall, 1 in 27.) 


A, Coasting on rheostat only ; B, car No. 368; 
C, car No. 


Fia. 7.—COASTING ON COMBINATION 
BRAKES, 


In this brake the motion obtained from the movement of the 
magnets was utilised in pressing auxiliary track-shoes down on the 
rail, instead of applying auxiliary wheel-shoes (fig. 6). 


CoaSTING TEST.—Easy GRADIENT, RHEOSTATIC r. COMBINATION 
BRAKES (Fig. 7). 


Per cent. 
decrease. 


as 


36°00 — 
12°66 | 64°90 


Car No. Type of brake. Volts. Amperes. 


Average | Rheostatic only ... vee | 279 
368 Newell and Standard, 21 | 96°10 


magnet 
782 1908 and Standard, 258 | 83°00 | 1050 70˙90 


magnet 
438 Newell and Standard, 258 56°10 7'44 79°34 


magnet 
687 Newell and Standard, 26c ! 24°66 3°47 90°36 
magnet | 


This test illustrates the superiority of the standard 26c magnet 
when the current is low. 


COASTING TEST.—HEAVY GRADIENT, RHEOSTATIC 
t. COMBINATION BRAKES (Fig. 8). 


Per cent. 


Car No. Type of brake. Volts, | Amperes. | decrease, 


— | aám——ÀÁÀ—ÓÀQMMQ iR | ——— ——— |. L————— 


Average | Rheostatio only TI 295 63°00 = 
368 Newell and Standard, 21 | 144°50 8010 023 


magnet 

182 | "1908" and Standard, 25B 97°94 21°00 | 666 
magnet 

438 | Newell and Standard, 25B 65°83 13:60 784 


magnet 
687 Newell and Standard, 26c | 61°05 1328 79˙0 
mag net 


Attention may now be drawn to the beneficial effect of the 
solenoid control in coasting on the steep gradient, where the 
Current occasionally exceeds 30 amperes and so causes the solenoid 
to operate. In fig. 9 we see that under solenoid control the initial 
surge is cheoked, the voltage being reduced from 210 to 175, and 
also that the back-kick is less pronounced, being 25 against 15. 
The whole reading is more uniform throughout, the number of 
complete waves being reduced from 8 to 6, the average voltage 
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(Heavy gradient: Average fall, 1 in 13.) 


A, Coasting on rheostat only; B, car No. 368; 
782; D, car No. 438; E, car No. 687. C, car No. 782; D, car No. 438; E, car No. 687. 


reduced from 82] to 65'8, and the amperes from 17°0 to 136, 
while. the. average time taken to descend the gradient is also 
reduced from 47} to 46 seconds. 

Great trouble was experienced with surging. When car No. 782 
was coasting down the steep gradient (fig. 8) it was almost brought 
to a standstill every 10 to 15 yards. The current then died away, and 
the suspension springs lifted the magnets clear of the track. The 


car plunged forward again, and soon. Regarding car No. 438 (fig. 9), 


the trouble with it was caused by the powerful magnets operating 
on a weak radial-axle truck. ` +724 a — | 
Brake stop tests were confinedito moderately high speeds, suchias 
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(Heavy gradient: Average fall, 1 in 13.) 


A, Coasting on rheostat only ; B, car No. 498; 
C, car No. 438, with solenoid-controlled fields. 


Fig. 8.—COASTING ON COMBINATION FIG. 9.—COASTING ON COMBINATION BRAKES, 
BRAKES. 


. WITH AND WITHOUT SOLENOID CONTROL. 


17, 18 and 19 miles per hour, on a track with an average fall of 
1 in 108. Many preliminary tests were made, but it will be 
sufficient to indicate only the results of the final test between car 
No. 782, equipped with the 1908 brake-gear, operated by 25B 
magnets, and car No. 687, equipped with Newell brake-gear, 
operated by 260 magnets under solenoid control. The two cars are 
alike in general construction and equipment, but car No. 782 
weighs 24 cwt. more than car No. 687. This is accounted for 
entirely by the difference in weight of the two brake equipments. 
The state of the rails when the test began was perfect. Throughout 
the test no sand was dropped on the rail to assist retardation. At 
each speed three servioe stops and three or four emergency stops 
were made, 
SToPS AT 17 MiLES PER HOUR. 


Stop Maximum Maximum 


Car No distance. volte. amperes. | Retardation. 
— | —— | ———— | — 
782 Service stop 60 ft. 875 110 543 
687 S. 5 » 475 10 5°70 
782 Emergency stop 344 „ 875 190 9˙28 
687 T nc. 36 „ 475 140 8'90 


At 18 miles per hour we find that car No. 782 always skids once, 
and sometimes twice, during every service stop, whereas car No 687 
shows no sign of skidding. 


Stops AT 18 MILES PER HOUR. 
| 
Stop Maximum! Maximum 


distance. volts. amperes. | Retardation. 


Service 704 ft. | 1,025 200 519 
* 704 „ 525 90 5˙19 
Emergency 523 „ 1,125 165 6°85 


97 | 524 y | 535 150 0'85 


At 19 miles per hour it became impossible to record the readings 
for car No. 782, as the first skid always took place before the instru- 
ment had time to indicate the true voltage. Regarding the stops 
made by car No. 687 at this speed, both service and emergency, the 
voltage never rose above 595, and even when making the last two 
emergency stops, when the controller handle was passed right over 
the first braking-point, on to the second, there was absolutely no 
indication of skidding. 

Regarding the brake on car No. 782, it has been conclusively 
proved by our tests that it can bring a car to rest in an extremely 
short distance, but the retardation throughout an emergency stop 1s 


. controller is properly handled or not. 


~ 


158 


THE ELECTRICAL REVIEW. 


[Vol. 67, No. 1,704, JULY 22, 1910. 


the reverse of uniform. Retardation to this extent would very 
soon ruin the framework of a car body, and create no end of claims 
from injured passengers. What is wanted is uniform retardation 
throughout the stops. Retardation from car No. 6&7, in our 
opinion, was perfectly uniform throughout the most severe emer- 
gency stops, being as high at the beginning as at the end of the 
stop. It makes very little difference in the voltage whether the 
The increased heating due 
to braking with the latest type of magnet is practically nil. If, in 
addition, the motor fields are provided with solenoid operated shunts, 
excessive voltage cannot occur, and the objections to the use of the 
motors for electric braking have been removed. 

From actual experience gained, the author is of the opinion that 
automatic solenoid control of the field, such as has been described. 
is a valuable addition to the brake-gear of an electric car. The 
Glasgow Corporation Tramways Department is at present engaged 


. in fitting to each car an automatic sanding apparatus, the com- 


ponent parts of which are a solenoid and a continuous-flow sand 
valve. The coil of the solenoid is inserted in the main braking 
circuit, and its armature is connected to the continuous-flow sand 
valve, so that, when the solenoid operates, the sand valve is opened, 
and a copious supply of sand is projected on the rail without any 
effort from the motorman. A spiral'spring is attached to the 
valve in such a way as to work against the action of the solenoid. 
and adjusted so that if the electric brake is applied for an ordinary 
service stop, or for coasting, the solenoid is prevented from opening 
the valve and serving out sand when it is not required ; but in the 
event of the motorman making an emergency stop, the current 
flowing through the circuit is sufficient to operate the solenoid and 
automatically to supply sand at a most opportune moment 


DISCUSSION AT GLASGOW. 


Mr. JOHN FERGUSON (chief engineer, Glasgow Corporation Tram- 
ways) said electric braking had not been adopted on some systems, 
for various reasons. The first was that if a brake was applied 
quickly, expecially at high speeds, the tendency was to stop the 
wheels from revolving, and cause a skid. The second was that its 
frequent use at any speed, especially at high speeds, tended to 
increase the maintenance cost of the equipment generally, but especi- 
ally of armatures, and also had a serious effect upon car bodies— 
straining them considerably. The third objection was that it 
depended for its action upon a number of controller contacts which 
were liable to get out of order, and the fourth was that it could 
only be applied when the car was in motion; one could not tell 
whether it was in order when the car was stationary. These 
difficulties existed in any form of electric traction brake. He 
thought that the solenoid control had effectively removed the 
first two objections—at any rate, it had effectively removed the 
skidding objection—and he thought, on account of the greatly 
reduced demand upon the motors, that the armature maintenance 
cost would be materially lessened. They had not had a long enough 
experience or gone far enough in the direction of solenoid control 
to tel! what the reduced maintenance cost would be, but from figures 
given of low voltages and currents, there could be no question at 
all that it had had a very beneficial effect upon equipment. The 
elimination of skid was a great step in advance, and would be highly 
appreciated by a motorman when he understood that he could apply 
his electric brake as quickly as he liked without skidding the wheels 
when called upon to make a sudden or emergency stop. The paper. 
however, did not claim that either the third or the fourth objection 
had been removed. After seven or more years experience in Glasgow, 
they had not found that these objections amounted to much. The 
average number of times an electric brake was applied in the course 
of a day with a car running 120 miles was almost one application. 
while the number of reports received during 1909 of defective 
electric brakes amounted to about 17—the greater proportion being 


not really defects in the brake but defects in the application of the . 


brake. 

Mr. M'WHIRTER (Glasgow) said that the solenoid principle 
removed most of the difficulties, and kept down the rise in 
voltage at any given speed. The result of its adoption would be a 
great saving in motors and armatures, to say nothing of power. 
The rise of voltage was altogether due to the design of the motor 
fields. While Mr. Gerrard had shown them the results of experi- 
ments for stopping quickly at high speeds, stopping at low speeds 
was just as essential. l 


Mr. ROBERTSON (Glasgow) held that the combination of the 


hand brake and the electric brake was not a satisfactory one in a 
city like Glasgow. He approved of the fitting of a combination of 
air and electric brakes. 

ProF. BAILEY (Edinburgh) suggested that the surging of a car 
was due to the sluggishness of the electromagnet. He asked if Mr. 
Gerrard had tried air-gaps in the electric track magnet to hasten 
both the coming-on and the going-off of the brake and reduce 
pulsations of speed. The voltage increase it was impossible to 
avoid. The car must be built to run at. say, eight miles an hour, 
with its brake saturated with the full current. and if they ran at 
20 miles an hour at the same voltage, he did not know of any 
manufacturer who could get out of that ditliculty. 

Mk. M MILLAN was of opinion that if they departed from the 
electric solution of the braking question they must seek for it in 
compressed-air control, in which they would follow the Westing- 
house principle, Glasgow cars were too small for air brakes. 

MR. STEVENSON thought they might have had some information 
as to the cost of the various braking devices, and the extent of the 
Wear and tear. 

In the course of his reply, MR. GERRARD said they got a high 
retardation from the large magnet, but it was too erratic in coasting 
and in creating the surying effect, and they had to part with 


on the point. 


the powerful magnet to get steady coasting. There was 
no trouble in getting high retardation at low speeds. Thev 
could use the electric brake down to three miles and make a cleaner 
stop than with the hand-brake. A badly trimmed brake might 
induce surging ; the bext way to reduce it was the introduction of 
solenoid control. They had never introduced air gaps on both sides 
of the coil, though they had increased the air gaps between the 
poles. He thought that in braking they had come to the point beyond 
which they could not yo very much further. He could not give the 
cost of braking devices or of operating ; they had not worked the 
cars long enough upon that system to be able to give information 
As they only applied the electric brake for emergency 
work, the wear and tear was not so great upon the Glasgow system 
as upon others. i 


5 


DiscUssI0N AT LONDON. 


Mk. J. S. PECK, in opening the discussion, said the brake question 
slumbered when there were no accidents, but it would come forward 
again at intervals. so long as the human element entered into the 
question. The devices mentioned by the author prevented some of 
the damage which might occur with such equipment. He believed 
that Glasgow had exceptionally low maintenance costs with its 
equipment, but had found it beneficial to investigate the brake 
question further. l 

MR. E. COCKSHOTT said that the author's 1908 brake was the 
Maley brake, which was in use on several cars in Leeds. Tests at 
Leeds showed that the Westinghouse brake (apart from the solenoid 
device) had a tendency to skid, and he instanced a case where 
a car with that brake had skidded 130 yards down a grade of 1 in 
11, only pulling up at the bottom of the hill. The solenoid device 
would probably prevent thix skidding. but he believed that the 
Maley brake would do the same. The real test for brakes of this 
kind was to excite the magnet from the trolley line and drag the 
car along through a spring balance. so as to measure the force 
required to move a car against the fully-applied brakes only. The 
Leeds tests showed practically the same drag in each case. He 
could not understand the author's figures. as up to 28 miles an hour, 
with the Maley brake at Leeds. the voltage did not exceed 890. 
The surging effect was not noticed at Leeds, where some 30 Malty 
brakes were used. 

MR. A. W. MALEY (inventor of the Maley brake) said the author's 
conclusions were at variance with those which would be drawn 
from experience with the 1908 brake at Leeds and Birmingham. 
The comparative results were misleading in view of the careful 
tests made at Leeds, on behalf of the Tramways and Light Rail- 
ways Association, by Mr. Fell, which were favourable to that 
brake. The newer Westinghouse brake was a great step forward, 
but the solenoid control was 10 years old, and if it possessed the 
advantages claimed, it was strange that it had not made more pro- 
gress. He thought the author was rather unfair in not identifying 
the 1908 brake as the Maley brake. 

Mr. W. H. BooTH said it was generally admitted that an elec- 
trical brake should have a mechanical stand-by ; he described the 
action of the Freund Tumbler brake (which has appeared in our 
pages), and asked the author if he could differentiate between 
magnetic and mechanical braking effects in retardation. He 
thought that cast-iron brake blocks, in view of their greater 
efficiency, were worth a trial. 

MR. H. M. SAYERS said that the outstanding difference between 
the magnetic and mechanical brakes was that the retarding effect of 
the former was independent of the weight of the car. In 
mechanical braking the retardation was a function of the co- 
efficient of friction and did not approach the 8 or 10 ft. per sec. per 
sec. obtainable with the magnetic track brake. The maximum 
attraction with a magnetic brake was 200 lb. per sq. in., and so 
the retarding effect was only limited by the comfort of the 
passenger. The newer Westinghouse brake magnets only required 
some 10 or 15 per cent. of the power required by the earlier ones. 
Brake tests made in different places and by different people could 
not be expected to give consistent results, and the difference between 
the Leeds and Glasgow results with the Maley brake showed that 
some essential difference in conditions existed, which was not men- 
tioned by the author. The Maley brake should not be judged from 
the paper, as he could speak as to the excellent results obtained with 
that brake at Leeds. The magnetic brake, with solenoid control, 
appeared to meet the severe conditions of heavy traffic as nearly as 
possible, but it was a complicated apparatus. It was necessary that 
the contacts in the solenoid should be kept clean, as this affected 
the whole working of the car. He did not think a magnetic brake 
was the best for heavy gradients ; à mechanical brake was better 
and far cheaper. 

The AUTHOR, in reply. said the paper emphasised the value of 
the solenoid as a current limiter, but he did not think this device 
would be etfective in preventing skidding with the Maley brake: 
the latter had a see-saw action, partly mechanical and partly elec- 
trical, and he did not see how skidding was to be avoided with it. 
For obvious reasons, he had not mentioned the Maley brake by 
name. 


Victoria Turbo Pumps.—W.e are asked to state that 
Mssks. WILLANS X ROBINSON, Lb., have now made arrange- 
ments for dealing with inquiries for their turbine pumps, and in 
future all inquiries should be addressed direct to their Victoria Works, 
Rugby. Although the Victoria pump has only recently been placed 
on the market, some 20 pumps have already been built, ranging in 
size from 9400 yallons of water per minute down to 150 G. P.. The 
pumps already built are designed for dealing with effective heads 
from 35 ft.. in some sizes, up to 535 ft. in others, 
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„ GERMANY AND PROTECTIVE DUTIES: 
E AN ADVOCACY OF LOWER IMPOSTS. 
ih. m , 

t: 


a THE subject of foreign trade and Customs policy is discussed at 
bes some length by Dr. E. Roghé, of Berlin, in the Elektrotechnische 
Pe. Zeitsehrift of April 28th. After reviewing the position of affairs in 
i — various countries, most of which are governed on the system of 
m. high protection, the author refers to Great Britain, which he 
7", characterises, together with the British Colonies, as the most 
important exception to this practice. As is known, the large self- 
governing dominions—Canada, South Africa, Australia and New 
Zealand conduct their own commercial policy, which for some 
time past hae been in the direction of a more or less expressed. 
system of protection. But Free Trade has prevailed in the Mother 
ue Country for half a century, and a majority of the electors at the 
a Parliamentary election this year declared themselves satisfied with 
id it. Of course, the opposing minority was of considerable strength, 
in and it seems by no means out of the question that it will not grow 
to & majority in the future. Apart from the sphere of Customs 
duties, there is also no lack of & completed legislative step in the 
15 direction of State protection of British industry in the sense of the 
uf Patents and Designs Act, 1907, the compulsory-working clause of 
„ which has already led to the investment of large sums of foreign, 
including German, capital in English works, and to the trans- 
plantation of foreign foremen and workmen to that country to, 
instruct British workmen in the methods of production concerned, 
or to the grant of licences on low terms, or to the appropriation of 
re processes in cases of the forced. lapse of patents. 
T: As a result of the higher Customs walls raised throughout the 
T world, which British exports are only able to surmount with 
Bes difficulty, the author suggests that it is no wonder that the British 
Lion should endeavour to treat like with like, and, in the possession 
of "negotiation duties, see whether the other countries can be 
compelled to reduce their duties by means of treaties. A defensive 
eS object is associated with the aggressive purpose. The industries of 
x: protectionist countries are accustomed to utilise their assured inland 
^- market in order to fully cover their general working expenses, but 
» to sell abroad at prices which only meet the special expenses 
^ together with a rate of profit that i» often very low. The British 
manufacturer consequently variously encounters in his own country 
an underselling competition by the Continent, against which he 
demands a protective duty, at least in the form of a dumping 
clause according to Canadian pattern, which imposes on foreign 
goods which are sold to Canada under the home market value an 
equalising duty represented by the difference between market value 
and purchase price. The third, and perhaps the most effective, 
support of the English protectionist movement is that of a closer 
association of the individual parts of the British Empire from a 
pPolitical- economic point of view. The large dominions have taken 
: the lead in this way, as each has granted to the Mother Country, as 
well as to other British colonies, duties giving a preference over all 
non-British countries. The Mother Country, which only levies 
duties for revenue purposes, is unable to concede preferential duties 
| to the colonies, and consequently owes reciprocal treatment to the 
latter for the time being. In the long run this relationship must 
go to ruin. But strong sympathies are manifested in the Mother 
Country in the idea of an Imperial Customs Union for general 
politica] reasons more than for economic-political reasons, which 
sympathies in the case of many persons should finally overcome 
the scruples against the granting of reciprocal treatment in the 
form of duties on competitive articles from other countries, such as 
corn, sugar, &c. 

The contrary reasons are for the time being still more powerful. 
The Free Trade ides is firmly anchored in the public opinion of the 
British nation. Its general enforcement prevents the crumbling 
away—the introduction of individual duties according to require- 
ments and power of individual groups as is so frequent in protec- 
tionist countries. The Englishman is still able to perceive clearly 
that the grant of a single protective duty would call upon the scene 
the equally justified claims of all other industries. He has fear 
that is well founded of starting the fight of all against all, in con- 
nection with which every branch seeks to obtain as high a duty as 
possible for its finished products in the hope that the total increases 
in prices which he must agree to for his raw and semi-finished 
materials that are also probably protected by duties, will remain 
less than the advance in prices realised by himself. In order to 
meet this objection, the representatives of Customs protection 
demand chiefly a uniform rate of duty of about 10 per cent. of the 
value of the goods, and eventually a surtax to equalise slaughter 
prices. 

It cannot be expected that the problem of an Imperial Customs 
Union will be dealt with alone. 'This would be very desirable for 

German industries as the British colonies chiefly export to the 
Mother Country food products and industrial raw materials. If 
these were subject to duty.when originating in non-British countries. 
but were admitted free or only liable to lower duties when obtained 
from British districts, the British colonies would have the pre-eminence 
mourht for, though the exports from industrial countries would by 
no means be touched, but the industries in the Mother Country 
raixe the greatest opposition to this solution, because the cost of 
production, especially wages, would be increased by duties on raw 
materials and food products, and would render competition with 
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the Continent still more difficult. As a consequence, the English 
industry would at once demand for those duties an equalisation by 
duties on the goods of the kind of its own preducts. But in the 
meantime greater advantage is seen in the continuance of the 
general freedom from duty, which gives the industries the powerful 
benefit of the cheap and great market for all raw materials and 
semi-finished articles, and of the non-burdening of wages with 
artificially increased prices for the necessaries of life, which 
already alone often again counterbalance the otherwise acquired 
advantages of Continental competitors. Intelligent manufacturers 
also by no means wish to see foreign rivalry in the British market 
removed, because it is adapted to impart a useful incentive to the 
somewhat conservative British industry, which is more easily 
satisfied with that which has been attained, and is less inclined to 
progressive innovations. 

The author, proceeding to refer to the interchange of com- 
modities between different countries, mentions that the value of 
the German electrical exports in 1908 amounted to £8,850,000, and 
that of those in 1909, according to the provisional estimates, was 
£9,550,000. Statistics are, however, only able to prove the fact 
of the exports, but not the conditions which are of determining 
importance for the appreciation of the exports from a business 
and national economic standpoint. Customs barriers may perhaps 
have remained without importance in many cases where the ques- 
tion concerns the acquisition of special articles in demand, patented 
products, &c., in connection with which the buyer is ready to pay 
the amount of the duty levied by his country on the price. But in 
the by far preponderating bulk of the industrial products exported 
from Germany, the German exporter is by no means in so favour- 
able a situation, but can only obtain foreign orders at a considerable 
sacrifice in prices often only by renouncing the due share of 
general working expenses solely for the purpose of maintaining 
the extent of working and of affording employment to the work- 
men. Sales of this kind, which appear as " slaughter sales" from 
the point of view of the importing country-—Great Britain for 
instanee- -may exist in regard to a large portion of the German 
exports, and it is misplaced if official and officious defenders of the 
German high protectionist duties seek to prove with the export 
figures that the commercial policy of the country has brilliantly 
solved its problem. . 

The growing fact of the emigration of industry shows among 
others that matters are not arranged the best. Undertakings which 
are financially strong have found it advantageous to erect, works of 
their own in countries having an expressed protectionist policy, 
and to equip them with German preliminary workers, forem?n and 
higher officiala, or to participate financially in existing foreign 
establishments. The branches, subsidiary companies, and similar 
activity of German electrical engineering and chemical firms in 
Russia, Austria, Hungary, France, and the United States are the 
best-known examples, whilst others exist in many other branches. 
The result is the development of dangerous competition abroad, which 
can remain powerful also if the foreign country should later on 
reduce its duties. That the latter should not take place must be 
wished by the parent firm from the moment of the formation of the 
branch, as it would see danger to the capital invested without the 
Customs protection. The decentralisation of working according to 
countries is not at all satisfactory for the industrial capital, as 
centralisation and bulk production and distribution yield larger 
profits than under the former system. In addition, the branches in 
foreign countries are liable to the danger that their Governments 
may one day only tolerate their own subjects as managers and 
employers, and may expel the foreigners. 

The reduction of the highly-raised duties, in the opinion of the 
author. thus remains in every respect the object which must be 
worked for. As to the question as to whether Germany could defeat 
protected competitors and force their way into their country, 
reference is made to the United States. which impose a duty of 
$5 per cent. ad valorem on electrical products. If Germany 
retaliated by the introduction of a similar rate, it would lead to a 
tariff war on account of undue discrimination, and the 45 per cent. 
duty would consequently have to be applied to all countries. This 
would naturally raise distrust in other countries which export. 
electrical manufactures to-Germany ; and if they followed the same 
principle as adopted by Germany towards the United States, there 
would arise a Customs wall of 45 per cent. all round—a policy of 
reprisals which would consequently solely make things worse. On 
the other hand, the policy of meeting other countries may rather 
be expected to lead to success. and only when Germany can decide 
to make real concessions to foreign countries and really open to 
them fresh access to her inarket, will equal concessions be obtained 
from them. Two tariff revisions in an upward direction have 
already been made by Germany, and Dr. Roghé suggests that she 
should now take the initiative for a revision in a downward 
direction if the expiration of the treaties of commerce will give 
the occasion to do so. 

It may appear bold to now raise the belief that the fortunate 
possessors of the privileges of protective duties in various countries 
would renounce them or be compelled to do so by legislation. But 
such a belief by no means lacks support. The protected industries 
will not be able to exclude the idea that protective duties yield & 
profit (of very doubtful legitimacy) so long as they are reserved for 
individual industries and countries but that this profit is again 
destroyed by losses on the other hand as soon ae protection becomes 
zeneral. In this connection, the transition of Great Britain to 
protective duties and the associated damming of the sale of 
Continental industry could indeed contribute towards opening the 
eves of the advocates of the system of Protection. But, on the 
other hand, consumers are becoming more and more conscious of 
the immense burdens which are imposed upon them by duties, and 
they will learn to use their power to shake them off. Pending the 
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expiration of European treaties of commerce, most of which are 
first denounceable at the end of 1917, Dr. Roghé suggests that gil 
professionally concerned, especially the Press in all countries, have 
the important duty of. drawing attention to the danger of 


_ suffocation which is concealed in the atmosphere of protective 


, duties and of thus preparing the way of public opinion in the 
producing of national groups as well as of the great mass of 


consumers, for a return to a more free international interchange 
of goods, 


DSa 


id 
FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


PHILIPPINE ISLANDS. 


Ad val. 
Asbestos and manufactures thereof, not elsewhere pro- 
vided for in the tariff ... m Sui oak fos, do 45 
Mica and manufactures thereof iss e. 25 95 
Porcelain, &c.. in articles not elsewhere provided for in 
the tariff, not painted, glazed, decorated nor orna- . 
mented ... 988 —- $us ius evs *. 20.95 
Earthenware, plain Bs Ves Vis T . 225 $ 
Manufactures of glass, not elsewhere provided for in 
the tariff iid des ids RE: "T e. 35 95 


Iron or steel rails, portable tramways, &c. 
Wrought-iron or steel wire: 

(a) More than 1 mm. in diameter, plain, galvanised or 

coppered, wire cables and ropes, and barbed wire ... 

(h) 1 mm. or less in diameter, plain, galvanised or 

coppered, and wire netting... acs € „ 1 %5 


40 cents per 100 kg. 


(c) Other, including those covered with textiles. 25 95 
Copper and alloys thereof in wire: 
Plain has T E side ss 1l» 4 
Blanched. gilt or nickelled uo de 25 96 
Covered with textiles, not otherwise provided for, « or 
with insulating materials, cables for conducting 
electricity, and trolley wire ... sèn vs se 10 
Covered with silk, not otherwise provided for 18 tay 


Manufactures of copper or alloys thereof, not otherwise 
provided for: 


Plain, polished, varnished, painted, tinned or 
japanned “Ke snes ate Mrs uo Tidi wee DUD 
Other ssi das vg ess e. 25% 


Electric and electro- technical machinery, apparatus and 
appliances : 

(a) Dynamos, generators, generating seta, alternators. 
motors and similar machinery, not otherwise 
provided for, transformers and storage batteries. 
switchboards and switches, arc lamps, telephone 
and telegraph instruments, fans, buzzers and an- 
nunciators, ammeters, voltmeters, wattmeters and 
similar measuring apparatus, dry and wet batteries. 
and detached parts for any of the foregoing, and 
articles used exclusively in the installation thereof. 
insulators, and insulating compounds and materials 
used exclusively for electrical purposes, carbon. and 
incandescent bulbs and tubes... was dv 

(%) Cooking and heating apparatus and “utensils, 
chandeliers, desk and table lamps, flatirons, solder- 
ing and curling irons, thermo - cauteries and 
cauterising instrumenta, surgical, dental and thera- 
peutic appliances, including so-called electric belts, 
X-ray machines. vibratory apparatus, electro- 
plating outfits, cigar lighters, other instruments. 
implements, utensils and articles used in con- 
.nection with, for, or by the application or pro- 
duction of electro-technical. thermo-electric. gal- 
vanic or galvano-magnetic force, and detached 
parts for any of the foregoing, not otherwise 
provided for T ps si awe vee 

Engines, motors, steam boilers, pumps and machinery. 
not otherwise provided for: 

Of iron, steel or wood... . ... ise ies gue 

Of other materials ES NES eis TS Pos 

Machine belting — ... eee “ae s fet sn dU 
Vehicles for use on railways or tramways eee tent AGE ZG 
Scientific apparatus, not separately provided for ue Mo e 
Submarine telegraph cables ee 442 . eot .. free 


10 95 


20 95 
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To Help British Trade in South Africa.—<As we 
stated some little time ago Mr. R. Sothern Holland, H.M. Trade 
Commissioner for South Africa (address P.O. Box 1,346, Cape Town), 
is, in the Information Bureau that he has established at his office. 


doing his utmost to bring British firms and their manufactures 


under the attention of buyers in that part. of the world. We learn 
that many manufacturers are taking interest in the advantages 
offered by the Bureau, every mail taking to him large numbers of 
catalogues and other information useful to Colonial buyers, but Mr. 
Holland is anxious for add to benefit, and we would urge firms who 
desire to gain a hold on. or increase their present standing in, South 
Africa, to take full advantage of the present opportunity. 


H. SHEMWELL. 


NEW PATENTS APPLIED FOR, 1910. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


15,92). “Method of enclosing the arc of arc lamps." 
(Tito Livio Carbone, Germany.) 
No. 17,448 of 1909.) July 4th. 


J. W. NASMITH 
(Application for Patent of Addition to 
(Complete.) 


15,933. ‘‘ Improvements relating to holders for electric incandescent lamps.“ 
R. F. RussELL and E. T. Hutson. July 4th. (Complete.) 

15,968. ‘* Device for mounting the sparking plugs of internal combustion 
engines." J.C. Light and D. R. ANTHONEY. July 4th. 

15,977. Improvements in or connected with electrodes for arc lam 
F. M. Lewis. (Date applied for under Rule 18, August 10th, 1909, A 


Piv onon comprised in Application No. 18,469, dated August 10th, 1909.) 
uly 4t 


15,983. *" Improvements in electric cut-outs.” 
GARRARD. July 5th. 


15,993. Improvements in the method of and in apparatus for controlling 
ue speed of electroimnotors." ELECTROMOTORS, Len, and E. GREENHALGH. 
uly 5t 


16,017. Improved detachable power handle for controllers on electric 
cars, cranes and the like." W. R. SHaw and G. H. Green. July 5th. 


16,019. ‘‘ Improvements in telephone exchange systems.“  BnirisH Insv- 
LATED AND HELsBY CabLres, LTp., and J. B. REDFERN. July 5th. 


16.021. Improvements in electrical transmission of half-tone or line 
photographs. " H. W. H. PALMER. July 5th. 


16,043. 11 in and relating to imperfect contact resistance 
devices." 


JoNES. July Sth. (Complete.) 


16.063. Improvements in the manufacture of electrodes for secondary 
batteries or gtorage cells." SERGE BERDITSCHEWSKY APOSTOLOFF and V. bk 
KaRaAVODINE. July 5th. 


M. J. Raitine and C. C. 


16,067. ‘‘Improvementa in or relating to electrolysis." H. ARLEDTER. 
July 5th. 

16,033. “ improvements in electric ienition apparatus for internalexplosion 
engines," R. F. HALL. July 6th. 

16,113. Improved electric switching device." J. WiLkEs, July 6th. 

16,152. Improvements in electrical switching mechanism." E. T. R. 
Murray. July 6th. (Complete.) 

16,219. ''New or improved electric service supply unit system and apparatus 
therefor.” H. Gray. July "th. 

16,256. “Improvements in and relating to the production of resinous 


derivatives particularly adapted for insulating electric cables and the like 


purposes. W. E. Lake. (Standard Chemical Co., United States.) July 7th. 
16,257. ‘* Improvements in electric switches." C. H. Merz. July 7th. 
16,258. “Improvements in electric safety fuses.” M. KALLMANN. July 7th. 


: (Complete.) 


16,259. “ Improvements in and relating to the production of resinous 
compounds particulas adapted for insulatimg electric cables and the like 
purposes.“ E. Laxe. (Standard Chemical Co., United States.) July th, 


16,260. “Im 1 in and relating to the preparation of insulating 
compounds.“ E. Lake. (Standard Chemica] Co., United States.) July 7th. 


16,829. “Improvements in a central energy electrical signalling system.“ 
J. C. Francis. July 8th. (Complete.) 


16,330. “Improvements in a central energy electrical signalling system.” 
A. GOLDSTEIN and C. Pool. July 8th. (Complete.) 


16,331. Improvements in a dentral energy electrical signalling System." 
A. GoLpsTEIN. July 8th. (Complete.) 


16,332. "Improvements in a central-energy electrical signalling systema.: 
A. GOLDSTEIN. July 8th. (Complete.) 


16,333. “Improvements in a central energy electrical signalling system.“ 
A. GoLpsTEIN. July Bath. (Complete.) 


16,334. “‘Improvements in a central energy electrical signalling system. 
A GOLDSTEIN, July 8th. (Complete.) 


16,836. Improvements in a central energy electrical signalling system.“ 
A. GOLDSTEIN. July 8th. (Complete.) 


16.377. . in and relating to electrical insulators.” 
Brapy and C. C. Hatry. July 8th. 


16,342. Frequency meters for direct reading of or recording the frequency 
in alternating current circuits." SikwENs & HALSKE AKT-GEs. (Date applied 
for under Sec. 91 of the Act, July 24th, 1909, being date of application in 
Germany.) July sth. (Complete.) 


16,345. “Improvements in or relating to switch throwing mecbanism.'' 
July sth. (Complete.) 


16,35 1. Improvements in apparatus for „producing electrical impulse 
charges for wireless telegraphy and telephony.” S. Eisenstein. (Application 
for Patent of Addition to No. 10,019, 190.) July 8th. (Complete.) 


16,356. ‘Improvements in apparatus for producing electrical impulse 
charges for wireless telegraphy and telephony.” S. EISENSTEIN. (Application 
for Patent of Addition to No. 10,019, 1908.) July 8th. (Complete.) 


16,360. ‘Improvements in or relating to wireless operated electrical signal- 
ling indicating or like means," L. CEMTBOTANSI. (Date applied for under Sec. 91 
of the Act, February 24th, 1909, being date of application in Germany. 
July 8th. (Complete. ) 


16,364. “Improvements in apparatus for producing electrical impulse 
charges for wireless telegraphy and telephony." S. EISENSTEIN. (Application 
for Patent of Addition to No. 10,019,08.) July 8th. (Complete.) -> 


16,367. "Improvements in composite magnets." A. KELLER-DORIAN, 
8b. (Coinplete.) 


H. W. 


July 


16,371. “Improvements in and relating to sparking gaps." B. EISENSTEIN. 
July sth, Complete.) 
16,401. “Improvements in electric cut-outs or fuse switches." J. HILL. 
July 9th. 
16,4119. ‘* Improvements in inductive wireless telephone installations.“ H. 
vox KRAMER. July 9th. 
16.424. “Improvements relating to alternating current dynamo- electric 


machines of the commutator type." M. MiLen. July 9th. 


16,444. ''Telegraphy." E. 8. Heurtiey. July 9th. 

16,451. “Improvements in and relating to electric glow lamps." H.Gnr»rx. 
July 9th. a s 

16,457. ‘Improvements in and relating to sparking plugs for internal com- 


bustion engines.“ E. SCHNEIDER., July 9th. (Complete.) 
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DEPRECIATION: FACT v. FICTION. 


IN our Lighting and Power Notes" this week we publish 
certain interesting items from the last annual report of Mr. 
Forbes Mackay, the city electrical engineer of QN 
N.S.W. 

Not the least noteworthy portions of this report are is 
concluding paragraphs, which give us a prominent Australian 
municipal engineer's views of the practice obtaining among 
British municipal undertakings in regard to depreciation. 
As will be seen from the following quotations, these views are 
quite at variance with the actual facts, and we are somewhat 
surprised that an engineer of Mr. Mackay's standing should 
not be better informed. He says :— 

Some British cities have had their electric supply undertakings 
in operation for many years, and the provision made for depre- 
ciation by these cities gives an indication of what they have found 
it necessary to set aside for this purpose. Depreciation is not pro- 
vided for in British municipalities by establishing a fund or 
opening an account called Depreciation Fund” or Account.“ 
Loans are raised with the times of repayment so fixed that the 
amounts provided for sinking fund make allowances for depre- 
ciation unnecessary. 

He then cites the average percentage (2°73) of the annual 
sinking-fund charges to capital expenditure in the case of 
10 well-known British municipal undertakings of 15 to 25 
years’ existence, as a measure of the depreciation allowance 
in those cases, comparable with the 4 per cent. (3 per cent. 
depreciation and 1 per cent. sinking fund) allowance at 
Sydney in 1909. Among the undertakings which Mr. 
Mackay, no doubt quite unintentionally, libels, are Glasgow, 
Manchester, Liverpool, Leeds, Bristol, Sheffield, Birming- 
ham, &c. Wedo not suppose that any experienced muni- 
cipal engineer in this country, working under the usual 
loan conditions, will be found seriously to argue that his 
sinking-fund repayment sufficiently provides for renewing 
his plant at the expiration of its period of useful or probable 
life. In quite recent years, a paternal Government has 
certainly exerted its influence to cut down loan periods, 80 
that some sort of relation should exist between loan period 
and estimated life of plant; but this does not apply in the 
case of ** undertakings in operation for many years," nor in 
the case of the 10 undertakings mentioned by Mr. Mackay, 
the engineers of which, we imagine, would be the first to 
assure him of the inadequacy of their loan repayments for 
depreciation purposes. | 

The subject is a particularly familiar one in our pages, and, 
through them, to municipal engineers in this country, and if 
evidence confirmatory of our remarks were required, Mr. 
Mackay need only study the accounts of the undertakings 
which he named in his report, to find that very substantial re- 
serve and renewals funds for depreciation are being accumulated 
—in fact, in some instances have been used—to supplement 
the deficienciesof sinking-fund repayments, when the useful life 
of plant has, as is frequently the case, proved much shorter 
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than was estimated. 
instances :—Since 


To refer to one or two specific 
1894, Manchester has contributed 
£616,248 towards ita sinking fund, and £232,897 towards 
renewals, the latter fund being drawn on only last year fo the 
extent of over £20,000 for plant discarded, &c. 
fund of over £20,000 is also in existence. 

The Birmingham accounts show some £34,000 paid 
towards loan redemption last year; also £9,000 placed in 
the renewals fund, but £14,461 was also spent out of revenue 
in reconstructing and writing down abandoned plant 
(£17,000 being devoted to the same purpose in the previous 
year) and it must not be forgotten that a reserve fund of 
over £70,000 exista, although during the last vear no contri- 
bution was made to it from revenue. The Bristol accounts 
for past years show, even more than in the above cases, the 
insufficiency of loan redemption for depreciation purposes, 
and we could go on multiplying instances of the sarie kind. 
- Really, Mr. Mackay, really—and this after all our efforts 
in the past to promote sound municipal finance, efforts which, 
we believe, have not been without result. | 


À reserve 


‘ 


' 
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Ir is always a little difficult to under- 
stand why it is customary to call the 
"general position of a commodity * bad" when the price is 
moderate. In cases where the quality is standard, and 
sufficiently well supervised to ensure that it remains so, for 
the price to be low is surely beneficial to the community. 
In many branches of commerce we are constantly accused of 
setting cheapness first, and quality nowhere. There is 
always a natural mean, below which production will be 
curtailed, and above which manufacture will be crippled, in 
the price of all raw material. Copper at £54 per ton is 
certainly not below it. The view that the price is low, 
however, seems to be taken by the writer of an able article 
in the Times of July 22nd. The demand, we are told, has 
been good, but prices have fallen off owing to the 
accumulated stock. The rumours of consolidation (which 
has been, so far, confined to the Montana mining 
companies) have induced holders to retain their interests, 
and thus accumulate stock which must ultimately come on 
the market. American stocks have also risen, and, at the 
end of June, the aggregate European and American stocks 
amounted to 179,000 tons, representing a net increase, for 
the half-year, of 7,000 tons. This would represent three 
months’ consumption, without making allowance for the in- 
visible stocks held by consumers. Figures are given of 
European and American stocks to June 30th. European, as 
we know, have declined from the highest return, 113,455 
tons, at the end of February, to 103,957 tons at the end of 
June. American stocks were lowest in January at 43,957 
tons, and since then have increased at a rate varying from 
6,000 to 8,000 tons per month, to 75,172 tons for the end 
of June. Consumption, we are told, has been stimu- 
lated by low prices, but this does not entirely 
account for tlie strong consumers! withdrawals in the States, 
which amounted to 30,000 tons more for the half-vear than for 
the corresponding six months of last year. American produc- 
tion, despite the much-talked-of * limitation" and arrange- 
ments, has increased during the last three months, though the 
rate of increase must, be somewhat discounted by the fact that 
the figures include product of imported raw material. The 
production figures for April, May and June are 52,445 tons, 
55,019 tons and 56,793 tons respectively. The imports of 
fine copper into England and France from January Ist to 
June 30th, in 1910, were as follows ;—From Chile and 


Copper. 


Bolivia 13,959 tons, from United States 38,590 tons, from 
other sources 53,768 tons. This last figure is considerably 
in excess of that for the three preceding years, and looksas if other 
sources than the States were being rapidly developed. The 


article concludes with the deduction that, on the present 


output rate, the United States will produce 680,000 tons 
during the year, which will be a surplus over consumption of 
80,000 to 100,000 tons. 

The figures are taken from those issued by the American 
Producers’ Association. 


THE increasing interest manifested by 
agriculturists in the use of electricity in 
Germany is illustrated by the resolutions 
which were adopted at the 26th conference of the Agricultural 
Co-operative Association, recently held at Coblence. The 
conferenee-expressed the opinion that the supply of the flat 
country with electrical energy is an economic measure in 
whieh all professional circles have the same vital interest. 
It is, therefore, in. the interests of the State to further the 
extension of electrical energy by the means at its disposal 
in the form of the grant of cheap credit and authoritative 
support. A practical activity of the State in the production 
and distribution of electricity is recommended above all where 
the State has possession of sources of power or where it must 
produce electricity for State establishments. The conference 
also resolved that a special duty devolved upon Unions of 
communal authorities in regard to the advancement of the 
supply of electricity in their districts hy :— 

1. The granting of free use of the roads for cables, and 
otherwise supporting the undertaking. 

2. The arrangement of long-term 
suppliers and consumers. | | 

3. The placing of the communal credit at the disposal of 
the electrical undertaking. . 

4. Financial participation in the undertaking. 

5. The introduction of the supply of electricity on com- 
munal account. j A 

It was further resolved that where an undertaking was taken 
in hand it was urgent that the Councils of the Agricultural 
aud Co-operative Unions should be consulted on the matter. 


Electricity in 
Agriculture. 


contracts. between 


OwiNG to the peculiarities of the 


The Right 


t British law with regard to- telegraphs 
ya in and telephones, questions relating to the 


construction of contracts between telegraph 
companies and other persons do not often arise in this 
country. It is'otherwise in Canada, where cases involving 
disputes with telegraph companies are of frequent occurrence. 
In a case heard in the Privy Council last week (The Reid 
Newfoundland Co. e. The Anglo-American Telegraph Co.). 
a curious question arose. It appeared that the plaintiff 
company, which owned a railway, in 1888 granted to the 
telegraph company the exclusive right, at all reasonable 
times, to enter upon the land of the company and thereon 
lay down special wires for the use of the company. It was 
a term of the agreement, however, that one line should be 
laid for the use of the railway company in connection with 
the working of the line. Finding this line to be insufficient 
to meet their ever-increasing needs, the railway company pub 
in another line on their own account. The telegraph 
company sought to prevent their doing this. on the 


ground that it was an infringement of the agree- 
ment, which, they alleged, conferred a monopoly. The 


Courts in the Colony adopted this view, but the 
Privy Council have come to the conclusion that the 
exclusive privilege of erecting and working telegraph lines 
for the business of the telegraph company did not exclude 
the right of the railway company to erect and. work telegraph 
lines on ita own property for the purposes of its railway 
business. This being so, the railway company obtained 
judement. The decision appears to accord with Justice and 
wood sense; for if the railway company had surrendered all 
its powers to the telegraph company, the working of the 
line might have been very seriously impeded, 
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SOME' NOTES ON THE USE OF INSTRU- 
" WENT TRANSFORMERS. 


By KENELM EDGCUMBE. 


À LARGE number of investigations have been undertaken 


from time to time in connection with current and pressure 


instrument transformers: but the investigators have usually 
contented themselves with laying down the best lines along 
which to proceed in the design of such transformers, while 
any quantitative results have usually been confined to a few 
isolated figures, with little or no reference to the particular 
purpose for which the transformer was intended. Such 
being the case, the following notes may possibly be of 
assistance in showing to what extent such transformers can be 
employed with confidence, and where, on the other hand, 
caution is necessary as regards their use. 

Since an instrument and its transformer are used together, 
their performance must be considered as a whole, the com- 
bination forming, in fact, a single measuring instrument.“ 
The errors introduced by current and pressure transformers 
‘are two in number :— 

l; An error in ratio. 

2. A phase displacement between the primary and 
secondary currents or pressures as the case may be. 

An ammeter can usually be calibrated in conjunction 
with its own current transformer, in which case no error is 
introduced. Occasionally, however, this is not possible, as, 
for example, where a single ammeter is to be used to 
indicate the current flowing in any one of a number of 
circuits, each having its own current transformer. Even in 
such ‘a case, however, it is usually possible so to scale the 
ammeter that the average ratio curve of the transformers is 
taken into account. The same remarks are applicable to 
voltmeters. | 

The case of a wattmeter is not so simple. Any attempt 
at adjustment to suit the ratio curve of a traneformer is 
frustrated by variations of power factor and voltage, since 
the deflection on the instrument bears no fixed relation to 
the current flowing. Moreover, any phase displacement 
between the primary and secondary currente or pressures may 
produce a serious error, particularly at low power factors. 
It is sometimes possible, in the case of switchboard instru- 
ments where beth pressure and power factor are fairly 
constant, so to calibrate a wattmeter in connection with its 
transformers as to eliminate ratio and phase errors, but this 
can only be done to a very limited extent. 

A watt-hour meter suffers from precisely the same troubles 
as a wattmeter in this respect, with the added disadvantage 
that any errors are cumulative. 

In a power-factor meter, lack of constancy in ratio is 
entirely without effect, and the error due to phase displace- 
ment is merely equal to the phase difference which exists 
between the primary and secondary currente or pressures, aud 
is, for all practical purposes, negligible. 

Overload and minimum relays fall into the same category 
as ammeters and voltmeters, but the accuracy called for is 
usually so small that transformer errors can be entirely 
neglected in most instances. 

Reverse relays are really nothing more than wattmeters, 
and the same remarks apply, except that, being relays, the 
small errors introduced by the transformers are comparatively 
unimportant, since the accuracy called for is seldom great. 

Before considering the actual magnitude of the errors 
likely to be introduced by the use of instrument transformers, 
it may be well to draw attention to a very common source of 
inaccuracy, depending on the range chosen for the instru- 
ment itself, and one which is considerably aggravated by the 
use of transformers. "This lies in the attempt, so often made, 
to use an instrument at the very lowest part of its scale. If 
it is merely intended roughly to gauge the current flowing, 
an ammeter may be used down to a tenth, or, if the scale be 
evenly divided, to a twentieth of its full scale, but if accuracy 
is desired, it should never be used below a fifth of its range. 
The scale of a multi-range instrument must, accordingly, be 
chosen with this end in view, and in the case of an ammeter 
or voltmeter, each range should not be less than one-tenth or 
one-fifth of the next higher, according to whether the scale 
is evenly divided or.not. 


This question of range is of particular .importance in the 
case of wattmeters, since it is then not merely a question of 
current, but also of pressure and power factor. In aswitch- 
board instrument the pressure may often be regarded as 
constant, for all practical purposes, so that it is then only 
the current and power factor which have to be considered. 
As showing the importance of this matter, the cage may be 
taken of a wattmeter designed for a maximum of 100 
amperes at 500 volts single-phase, that is, for a full load of 
90 KW. at a power factor of unity. At 40 amperes, and a 
power factor of 0°6, the reading is 12 Kw., that is to say, 
the pointer indicates less than one-fourth of the full scale, 
although the current itself is nearly half that corresponding 
to full load. 

In the case of a portable wattmeter, intended for general 
testing work, the difficulties are still greater, the voltages 
met with being probably considerably below the maximum 
for which the instrument is rated. For example, in the 
above case the nearest range on a portable wattmeter would 
very likely be 100 amperes and 750 volte, the instrument 
probably being scaled to 750 x 100 — 7 5 KW., 80 that the 
12 Kw. to be measured is less than one-sixth of the full 
scale reading, and consequently cannot be read with any 
degree of exactness. Even if the instrument. is provided 
with more than one current range, this is of little assistance, 
since the current (40 amperes) will almost certainly be con- 
siderably in excess of that whieh the next lower range (pro- 
bably designed. for a maximum of 10 or 20 amperes) will 
safely carry. 

For this reason the practice followed by the majority 
of makers, in scaling wattmeters to the number of watts 
corresponding to the product of maximum amperes into 
maximum volts, is very much to be deprecated, and, in 
the writer's opinion, the full scale should never be more than 
70 per cent. of the volt-amperes so computed. | 

When using current transformers the importance of 
choosing a suitable range is still further emphasised by the 
fact that the ratio can only be regarded as constant down to 
one-fifth, or, in special cases, one-tenth of its carrying 
capacity. 

Fig. 1 shows the ratio curve of a well-known type of current 
transformer having a nominal ratio of 125 : 5, and designed 
for 6,000 volts, and a secondary P.D. of about 2 volts at 


ERROR 3 
OF FULL LOAD 


PRIMARY AMPERES 


FIG. 1.~RATIO CURVE OF CURRENT TRANSFORMER. 


5 amperes—that is to say, corresponding to 10 volt-ampercs. 
at full load. The error is plotted as a percentage of the full- 
load current, which is undoubtedly the most rational method, 
since it is the one universally adopted in the case of the 
measuring instruments themselves with which the transformers 
are to be used. It will be noticed that the error in ratio is 
less than 1 per cent. at all points down to one-tenth of its 
carrying capacity. Moreover, the secondary load of 10 volt- 
amperes is considerably higher than is usually demanded 
of a current transformer, so that it may safely be said that 
the variation of ratio in a well-designed transformer need 
introduce no error of any importance in practical working. 
That some care is very necessary as regards design may, 
however, be gathered from fig. 2, which shows the ratio 
curve of another well-known make of current transformer 
(90 : 5 amperes), from which it will be seen that the error, 
even al one-fifth load, amounts to over 2 per cent., and at 
one-tenth load to more than 3:5 per cent. of the full-load 
current. 

Turning, now, to the vexed question of the phase errors 
in transformers : if the primary and secondary currents are 
displaced by an angle a, with regard to one another, a watt- 
meter connected to the secondary of such a transformer will 
measure V X A X cos ( — a) instead of V X A X COS ¢, 
where ¢ is the phase displacement of the load. Fig. 3 shows 
the phase displacement between the primary and secondary 
currents of a current transformer similar to that of which 
the ratio curve is given in fig. 1. The curve shows that the 
phase displacement at quarter load is 0 4°, and at one-eighth 
load 1°0°. yn 
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In the following table are given the errors which would 
result at various power factors in a wattmeter when worked 
off such a transformer :— 


' PERCENTAGE ERRORS INTRODUCED IN A WATTMETER BY THE 
USE OF A CURBENT TRANSFORMER.* 


Phase | reading as & 
Power True power i 
Volts. Amperes. factor. in kilawatte. ding l E hef a 
| scale 
500 100 l0 50 + 0'6? | 0 
5 125 0°8 5 bs 04* 0:17 
à 166 0°6 is + o2° |. 02 
" 250 04 ii — ‘06° 0˙1 
i 500 0˙2 s — ‘05° 0°17 
T 1,000 0˙1 si — ‘07° 04 


* The phase errors are taken from the transformer, the curve of 
which is shown in fig. 3. It is designed for a primary full load 
current of 500 amperes, and the wattmeter was scaled to 150 Kw. 


The error is extremely small throughout, increasing as the 
power factor decreases; the percentage error is, in fact, 
100 a tan 9, where cos e is the power factor and a, as before, 
the phase error in d The table is worked out on the 
assumption that the wattmeter is scaled to 150 Kw. at 500 
volts, and that the current transformer is designed to carry 
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Fic. 2.—Ratio CURVE OF CURRENT TRANSFORMER. 


500 amperes as a maximum. It is, therefore, being used at 
one-third of the full scale deflection throughout—that is to 
say, the power measured remains constant, and the current 

consequently increases as the power factor decreases. At 
power factors below 0'2 the current transformer will be 
overloaded and could only be used for temporary measurc- 
ments. 

The wattmeter in question gives a full deflection, as has 
been said, with 150 Kw., that is, with 60 per cent. of its 
full volt-ampere capacity. It is much more likely, however, 
that the wattmeter used would be such that, at the low power 
factors, it gave only one-tenth or even one-twentieth of its 


PRIMARY AMPERES 


Fic. 3.— PHASE DISPLACEMENT IN CUBRENT TRANSFORMER. 


full deflection, and consequently tlie accuracy would depend 
much more on errors inherent to the wattmeter itself thau 
on any phase displacement in the transformer. 

'The lower the power factor the higher will necessarily be 
the primary current, if a readable deflection is to be obtained, 
and, as shown in fig. 3, the phase displacement decreases rapidly 
as the primary current increases. The result of this is clearly 
seen in the table, where it will be noticed that at low loads, 
although the phase displacement is 0*6? (and even such a 
displacement involves extremely careful design) the corres- 
ponding power factor is fairly high, and the percentage error 
consequently quite negligible. At low power factors, on 
the other hand, where the effect of even a small phase 
displacement becomes of considerable importance, the current 
transformer is working more nearly at full load, and the 


phase displacement becomes small. Thus the resulting error 
throughout the entire range at no point exceeds 0:5 per cent. 
of the full scale deflection. 

So far only current transformers have been considered. 
The errors introduced by the use of pressure transformers 
are similar, but much smaller in magnitude; in fact, for all 
industrial purposes the ratio and phase errors introduced by 
well designed pressure transformers can be entirely negleoted. 


KILOWATTS 


FIG. 4.— ERROR CURVE OF WATT-HOUR METER ALONE. 


It may be noticed in passing that when using both current 
and pressure transformers in connection with an instrument, 
the phase error of one tends to cancel out that of the other, 
any displacement due to the potential transformer being 
neutralised to a corresponding extent by a displacement due 
to the current transformer, and zue versa, so that the result- 
ing phase error is only the difference between these two 
displacements. 

Another direction in which a partial compensation may 
occur is in connection with a watt-hour meter, the natural 
curve of the meter being sometimes improved by the ratio 
curve of the current transformer. Figs. 4 and 5 illustrate 
this possibility. Fig. 4 gives the error curve of a three- 
phase balanced load watt-hour meter when used direct, and 
fig. 5 the corresponding curve when the meter was tested in 
conjunction with a current transformer. It will be seen 
that the combined curve shows a reduced error at most 
points, and particularly between half and one-fifth load, 
which usually forms so important a part of the range. At 
the lowest points, on the other hand, the errors are con- 
siderably increased. 

There is another question of considerable importance, 
particularly in connection with the use of transformers with 
portable testing instruments, and that is the effect of 
changes of frequency and of secondary load.“ It may be 
laid down as an axiom that the higher the frequency, and 
the lower the secondary voltage demanded of it, the better 


KILOWATTS 


FIG. 5.— ERROR CURVE OF WATT-HOUR METER AND 
TRANSFORMER. 


will be the performance of a transformer. The reason for 
this is simple, namely, that the satisfactory working of a 
current transformer, and to a lesser degree of a pressure 
transformer, depends on the ratio of the magnetising ampere- 
turns to the totel ampere-turns being as small as possible. 
Any increase in the secondary load, due, for example, to 
connecting a number of instruments in series, entails an 
increased secondary voltage, and consequently a larger 
magnetising current. The effect of varying the frequency 
is much the same, since for a given secondary voltage, the 
necessary flux is inversely proportional to the frequency, 80 
that any decrease in frequency entails a corresponding 
increase in magnetising current. 

This is well illustrated by the curves in fig. 6, which show 
the variation in ratio with changes of frequency and secondary 
load, in the case of a medium sized .current transformer 
designed for a normal output of 10 volt-amperes at full 
current. It will be noted that at this output, the ratio error 
is negligible at all frequencies down to 25 cycles, and that 
up to 40 volt-amperes, the ratio error is very nearly inversely 
proportional to the frequency; or, in other words, the 
percentage error at 50 cycles is, roughly, twice that 
at 100 cycles, while at 25 cycles it is twice that at 50, and 
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soon. In the same way the ratio error is, up to, say, 40 
volt-amperes, very nearly proportional to the secondary load. 

No hard-and-fast rule can be laid down as regards the 
secondary output to be allowed, since the load which a 
current transformer will satisfactorily carry depends entirely 
upon its design, but, as a rough guide, it may be said that 
in the case of a current transformer used with a wattmeter 
or watt-hour meter, the secondary load should not exceed 
1'5 Volt-amperes at 50 cycles (e. )., 1°5 volts at 5 amperes) ; 
for an ammeter, 15 volt-amperes ; and for a relay, 25 volt- 
amperes at the same frequency. With a view to economy, 
these figures are often very considerably exceeded by switch- 
hoard designers, with a consequent loss of accuracy, and for 
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FiG. 6.—EFFECT OF FREQUENCY. 


this reason it is to be hoped that the Engineering Standards 


Committee may see its way to standardise instrument trans- 


former ratings. One simple method would be to rate the 
transformers aecording to the number of secondary volt- 
amperes, which could be taken from a transformer without 
a deviation from the declared ratio exceeding 1 per cent. of 
the full load, at any point down to one-fifth of. the rated 
maximum current. Instrument transformers might be further 
classified according to the phase difference introduced, at this 
output. 

From what has been said, it would appear that, given 
seelisfactory design and rational precautions as regards range 
and secondary load, the errors introduced by the use of 
current and pressure transformers with measuring instruments 
are so small as to be negligible in practice. Moreover, the 
ease with which the range of an instrument can be extended 
by such means is so great that other and often much larger 
errors inherent to the use of measuring instruments at the 
lower limits of their scales can frequently be obviated by 
their use. 

There is a tendency, at the present time, to regard instru- 
ment transformers somewhat in the way in which wattmeters 

Were regarded six or seven years ago, namely, with a certain 
distrust, and this apparently for much the same reason, 
namely, that the principles underlying their construction are 
not fully understood. It seems safe to prophesy, however, 
that now that really satisfactory transformers are obtainable 


aL a reasonable price, scepticism will disappear in their case, 


as it has done in that of wattmeters. 


FAULTY ARMATURES. 


By W. H. F. MURDOCH, B.Sc. 
ae ¢o f 


IT frequently occurs that owing to defective insulation there 
may be faults between the armature windings and core, or 
between commutator segments and shaft. Under certain 
circumstances the insulation may have a very low value 
indeed, and yet the dynamo, or motor, will give practically 
uo indication that anything is wrong until a measurement of 
the power absorbed at light load reveals it. 

In the case of a faulty commutator, if the machine is run 
at light load for a few minutes, the faulty places can be 
located by observing the local heating. These can then he 
marked and further tests made. 

In the case of faults to the core, more or less heating will 
occur, and to locate these the commutator would require to 
be disconnected from the windings at several places. 

If for the sake of simplicity we assume a (iramme winding, 
and as Is usual a spiral distribution of k.. F., it becomes 


necessary to examine a few cases as illustrations of core and 
commutator faults. ; 

In the case of two faults at the opposite ends of a diameter, 
we see from the figure below that as the armature rotates 


there is generally a difference of E. Mu. F. between them. This is 


represented in the diagram by the difference between e, and e,. 
When the faults lie on the line c D no current will flow 
between them or the core, since the potentials are equal, and 
when the faults lie on the line A B the current between them 


is a maximum. We notice that as the armature rotates the 
current alternates in direction about the diameter A B, but 
always flows from the upper to the lower portion of the 
armature core. j 

In such & case, if the distribution be a spiral one, we 
might write for the instantaneous value of the difference of 
the k. u. F. s, e, — es, or, | 


à c = e b — e (x — 0) 


JE 2240 — ¢ 2, 


where e is the maximum value at A in the figure, e being 
E.M.F. per unit angle. 

The average k. u. F. acting between the two segments in 
auch a case is then A seg, = e vj2. l 

The current flowing in a motor or dynamo armature core 
between two such faults, if the resistance between them was 
R, would be k 2 R, and power dissipated E? 4 R, where E is 
the terminal k. M. F. | 

If now the two faults are separated by an angle a, we see 
that the instantaneous P. D. between them is now—Ae = * a. 
When, however, one or other of the faults crosses the line 
A B (see figure) the P.D. diminishes, and is zero when they are 
equidistant on either side. It then increases at the rate e 
per unit angle, until when a[2 is reached, the value is again 
that given above. When the following point is again reached, 
the same changes occur. 

We see, therefore, if two faults are close together, 
and the P.D. between them only a fraction of the total, 
that even in the case where the resistance between the faults 
is only a few ohms, the current need not necessarily be very 
great. Evidently faults close together are preferable to 
diametral faults, and the current flowing depends on the 
E.M.F.'8 and resistances, and whether there is an odd or even 
number of faults. 

Again, in the case of three faults making, say, a small 

angle a with one another, if the resistances are all the same, 
the current will be proportional to Ae = 4 ea. When, 
however, the line A B is reached by the first fault, the current 
diminishes, and when the middle fault is on the line A B, it 
will now flow from the middle fault to those on either side 
of it. One sees, therefore, that the currents between the 
faults alter in direction on passing through AB, and for 
the remainder of their path have the total value given above. 
lu the case of two diametral faults we see that the current 
increases from zero to its maximum value in 1/4 N seconds, 
or if the two faults are a fraction a of the periphery apart 
«|? N seconds, where N is revolutions per second. 

If the probability of breakdown depends directly upon 
potential difference and frequency, it would appear that 
faults of the diametral variety would be the most common. 
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Multipolar dynamos would be more subject to them, other 
. things remaining the same, than two-pole dynamos or motors. 

In the case of bad diametral faults, the sparking would be 
periodic, and the "trailing" commutator segment would 
probably be marked. | 

It is also easily seen that a breakdown, or partial break- 
down, of insulation, either on armature or commutator, or 
‘both simultaneously, causes the resistance of the dynamo or 
motor between brushes to be a varying quantity. The effect 
of this on the working of the dynamo, or motor, will of 
course depend on the magnitude of the fault and the type of 
armature, and would require a considerable amount of space 
to discuss thoroughly. It will be noticed, however, that the 
ordinary expressions for terminal voltage would have to be 
supplanted by more accurate expressions in such cases. 


£ 
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LIVE WIRES AND ACTIONS FOR NUISANCE. 


Cases relating to the liability of electric supply authorities 
for negligence and nuisance arising from live wires are few 
and far between in this country. Nev ertheléss, a trolley wire 
sometimes falls and does damage. Who is liable in such 
circumstances? The case of Holmes v. Municipal Council 
of Newcastle, which was recently heard in Newcastle, 
Australia, throws an interesting light on this question. 

An action was brought by William Henry Holmes, a 
painter, to recover the sum of £2,000 as compensation for 
severe injuries sustained by him through coming into 
contact with live electric wires. He averred that the 
accident was caused by the careless and negligent method in 
which the Council had erected and maintained the wires in 
question, The first count of the plaintiff's declaration 
charged defendants with being guilty of a public nuisance, 
and the second alleged that the Council was negligent in the 
way stated. It appeared that the Council put up certain 
live wires along which it conducted electric currents, and it 
Was said that the way in which that was done constituted a 
-publie danger and nuisance. Then, the Council was grossly 
negligent in the way in which it maintained the installation. 
The accident out of which the action arose happened on a 
balcony. The balcony was covered by a corrugated iron roof, 
and one wire was carried about 2 ft. above this roof, and the 
other 5 ft. above it. The wires were then stretched across the 
street to the opposite building, and this method of installa- 


tion had apparently been in existence for some years, though | 


‘the system had since been altered. in such a way that nobody 
Was likely to be injured by the electric current. On Jan. 19th 
of last year plaintiff had been instructed. on that day to 
make some repairs to the roof of the balcony. He was quite 
ignorant that the wires were “live,” but he endeavoured 
to avoid contact with them. One of his men was working 
about the centre of the balcony, and plaintiff stooped down 
to give him instructions. Upon straightening himself up 
immediately afterwards, he felt a terrible electric shock Dass 
through him, and became unconscious. A message was at, 
once sent to the electrical depot, and, the current being cut 
olf, plaintiff was released. He was not dead, and was con- 
veved to the hospital, where he remained for five months. 
He received a severe burn ou the back of the neck, upon 
which the scar still remained, and he now suffered. con— 
stantly from pain, headaches and sleeplessness. Two fingers 
of the left hand had to be amputated, and two were twisted, 
and of the right hand only two fingers were left. The 
medical opinion was that another operation would be neces- 
sarv, and that part of the left arm would have to be removed 
from the elbow downwards. It was alleged that the Council 
had no right to place these wires. in a position where they 
might come into contact with anyone, and. by doing so it 
was guilty of creating what in law was a nuisance. The 
Council could have placed the wires at such a height as to 
be out of the way of anyone working underneath them, and 
they should have been insulated so as to minimise the danger 
of installation. Apparently the wires had originally heen 
insulated, but had been allowed to get into such a state of 
disrepair as to become dangerous. 
In the event, the jury awarded him £1,275. 


‘to determine how the strength of the plate had been affected. 


Two points will at once occur to those who are familiar 
with English rather than Australian law. In the first place, 
the claim was decided by a jury of four. Eight is the 
minimum in this country. In the second place, the plaintiff 
was allowed to state in open court what he thought he ought 
to get by way of compensation for his injuries. He Sceins 
to have got a pretty substantial sum. 

The law of Australia, as illustrated by this eoim 
appears to be very similar to that of our own country. A 
live wire may be a nuisance ; and it is certainly not com- 
petent for anyone to place that which is a nuisance in a 
publie place. Nor may an electric supply authority which 
uses insulated overhead wires allow the insulation on those 
wires to become defective. In such circumstances an over- 
head wire may become a veritable death-trap. 

Although cases of this kind have been few in England 
they have been frequent in America. It has there been 
decided that one who is travelling. along a highway and sees 
a loose electric wire upon the street, with nothing to show 
that it is a live or dangerous wire, may voluntarily pick it 
up and throw it out of the highway, and if the wire is a live 
wire, and he is injured thereby, he can recover damages, for 
picking up the wire and throwing it out of the way is an 
incident of travel along the highway, and is not contributory 
negligence on the part gm the traveller. x 

The extreme care which must be taken in looking after 
these wires is illustrated by another case where a guy wire 
of an electric light pole, becoming loose, fell upon another 
guy wire of another pole, which in turn fell upon the trolley 
wire of an electric railway, and these wires were charged 
with electricity; a boy who was going along the street 
picked up one of them and threw it to one side, and was 
killed while so doing. It was held that there was sufficient 
evidence of negligence of the electric light company in the 
looseness of -the wires; and that it was not contributory 
negligence for a boy to pick up an electric light guy wire 
when there was nothing to show that it was charged with 
electricity from the railway line. 

Of course, where there are wires stretched across the high- 
way, it is only those who are using the highway for a 
legitimate purpose who are entitled to be protected. Anything 
in the nature of extraordinary use will not be protected. For 
instance, a man who flew in au aeroplane along, but a little 
tibove, Oxford Street, could not complain if he were to strike 
against an overhead wire. This point is well illustrated by 
a further reference to America, in which country the high- 
way is sometimes used for the removal of buildings from one 
location to another. Such a removal cannot be considered one 
of the uses of the highway for public travel for 
whieh it was designed, and, therefore, if such removal 
involves the disconnecting of electric wires, it cannot be-done 
unless by consent of the electric company or by statutory 
authority, which is given in several States. Without such 
consent or authority, the person so disconnecting the lines is 
liable to the company for damages, unless the wires are 
wrongfully on the street, as when they ure strung below the 
height prescribed by the ordinances of the town. When 
shall we see buildings thus moved about in England ¢ 


An Electrically-Fused Steel Plate. —At the annual 
meeting of the American Societ y for Testing Materials held recently 
at Atlantic City. N.J.. Mr. A. W. Carpenter, of New York, presented 
an interesting report giving the result of tests which had been made 
on & steel plate that had been partly fused by a short-circuited 
electric current. The electrification of the New York Central Rail- 
way involved carrying the third-rail and power conductors over the 
Park Avenue Viaduct, about 1} miles long. The cables were placed 
in steel tube conduits, just over the tops of the girders, on which 
the conduits were supported on wooden blocking. A short circuit 
fused the conduit and burned the underlying coverplate. the burn 
extending clear through the plate at one point. The metal and the 
copper cable were fused into the plate: the injured portion was cut 
off and replaced with a new plate. and tests were afterwards made 
These 
tests showed that the injury did not extend far beyond the limits of 
the visible burning. The change was enough to reduce the static 
strength of the plate tested some 40 per cent., and to destroy its 
ductility. It was concluded that a plate with a similar injury would 
be unreliable for service, but that if the local injury were cut away, 

the remainder of the section would BUNC practically the same 
strength as before. 
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ELECTRIC POWER SUPPLY IN SOUTH 
AFRICA. 


HM | 

Ix the preceding article which dealt with this subject, we 
purposely stopped short at considering the recommendations 
of the Commission, because it had been freely rumoured that 
the Victoria Falls Co. had been able to secure very important 
modifications in the proposed legislation. This has proved 
to be true, for the chairman of the Victoria Falls Co., at the 
annual general meeting, held on the 15th inst., announced 
that very important amendments had been obtained. 
Quotiug from the chairman's speech, The Power Under- 
takings Act of 1910. contains no provisions which are 
calculated to prevent the carrying on of your business so as 
to secure for you the return upon your investment which 
you have a right to anticipate." Unfortunately, we are in 
total ignorance of the value of these amendments, and we 
must remain so until the full text of the Bill is available. 
If, however, the: Victoria Falls Co. is satisfied, we 
presume that it has been able to obtain terms which 
are adequate to cover the expenditure entailed by 
the extraordinary scheme, put forward in the original 
prospectus. The preferent right to the Victoria Falls, 
including, we believe, the wonderful hydraulic accu- 
mulator of Mr. H. Wilson Fox, cost the company £1,120,000. 
This vast expenditure has so far yielded no advantage, and 
we..venture to prophesy .it- will never have the slightest 
influence in cheapening the cost of electricity on.the Rand: 
The annual value of this sum at 5 per cent. 1s £56,000, and 
we hope the Minister of Mines for South Africa realises that 
when the Victoria Falls Co. declares itself satisfied with the 
new terms, it has obviously included the abortive capital 
expenditure in its general consideration. Either the 
present and potential consumers of the Rand must pay this 
£56,000 or the Victoria Falls Co. 's shareholders will suffer. 

Without the new power Bill before us, it is impossible to 
pursue further .this phase of the subject, und we therefore 
turn to a consideration of the probable effects of cheap electric 
power upon the South African industries. It is admitted by 
the Commission that the advantages claimed for the generation 
and sale of energy in bulk have now become so apparent, 
and the prices quoted by the power companies have reached 
so low a figure, as to overcome the doubts entertained until 
recently by prominent financiers and engineers. The ques- 
tion of security as regards continuity of supply was con- 
sidered by the Commission, and the evidence put forward 
was such as to show that failures were of rare occurrence. 
While the duplication of machinery and lines may do much 
to minimise interruptions, we are very much afraid that if 
the owners of the Rand mines are under the impression that 
a bulk supply will give them absolute immunity from trouble 
they are likely to have a very rude awakening. The experi- 
ence in this country of bulk supply—which is, after all, 
fairly extensive—shows that while interruptions in supply are 
comparatively limited, they do occur, notwithstanding extreme 
vigilance. and skill, and it has to be remembered that the 
conditions of supply i in South Africa are not likely to be as 
good as those obtaining here. At the same time there is 
abundant evidence of the value of bulk supply, and the 
Commission gives an example of the City Deep, which is 
held to be typical of many others. In this case it is estimated 
that after having already spent £225,000 upon its own 
plant, the company will require to spend only an additional 
£436,000 if it carries out its intention of purchasing power, 
whereas if it had preferred to generate its ewn power, it 
would have had to spend an additional £560,000, being a 
difference of £124,000 in favour of purchasing electric power. 
While the Commission is satisfied that the City Deep is typical 
of all new companies still to be equipped, one would have 
been more satisfied if the actual evidence had been available 
on which such a statement was based. It is not difficult to 
provethat many mines would be better off when purchasing 
power from an outside source, particularly when the limita- 
tions of life are taken into consideration; at the same time it 
by no means follows that it is going to be an economical 
arrangement for every mine. It is a question that each mine 
must settle for itself, bearing, of course, in mind that the 
cost per KW.-hour is not the only consideration. From the 
statements made by the Commission, based on the evidence 


offered, there is a danger of making too much of a fetish:of 
bulk supply, and certainly in some cases the standard of 
comparison between the cost of a private supply and that of 
one from outside is not a correct one. To demonstrate what 
we mean, we will quote a paragraph from the report :—: 

“The evidence before the Commission shows that, owing 
to the lower rate at which power could be supplied by the 
power companies as against its generation on the mines, & 
saving variously estimated at from 6d. to 1s. per ton may be 
anticipated. It has been shown that the energy consumed 
per ton of rock crushed on the Rand amounts to about 
27. KW.-hours or Board of Trade units. The average cost.of 
generating energy by steam was found for 12 mines of the 
Rand Mines Group to amount to ‘918d. per unit, equal to 
247d. per ton crushed. On the basis of the price at which 
current is proposed to be sold to the Rand Mines—Kckstein 
Group—naniely, at 525d. per unit, the cost of power would 
be 14:2d. per ton crushed, or a saving of 10°5d. per ton, A 
similar result is arrived at by using other bases of com- 
parison. . It may also be expected that, owing to the better 
control and knowledge of the amount of current consumed, 
greater care will be taken in its use, and further economy 
may result therefrom,” Iu this case we are offered a com- 
parison of 918d. per unit as against 525d., which, on the 
face of it, appears overwhelmingly in favour of bulk supply. 
But surely we are not expected to swallow the statement that 
the Rand Mines could not have done better than -918d. ; 
their plant was probably: capable of some improvement, but 
what has beer completely lost sight of is that the- load arid 
the load factor are totally different in the two cases.’ If the: 
Rand Mines Group had done with its own supply what it 
proposes to do with the bulk supply, then we ‘should not 
have had this apparently wide difference in cost. If tlie two 
cases had been put on exactly the same basis probably the 
hulk supply would have presented greater advantages, but 
it is very much to be deplored that untrustworthy com- 
parisons should be set up. 

While we have freely criticised many of the statements 
put forward by the Commission, which statements are with- 
out doubt based wholly on the evidence of engineers and 
other persons more or less interested in the question, it is 
gratifying to find the Commission is satisfied that the 
supply of cheap electric power to the mines will on account 
of the economic and other advantages adduced help to lead 
to an expansion of the mining industry. While the evidence 
given before the Commission does not enable it to form an 
estimate of the additional quantity of ore likely to be 
brought within the pay limit by the reduction in working 
costs, yet it is clear that every reduction must bring more 
ore Within this limit and thus lengthen the life of the mine 
and the gold field. The reduction in capital expenditure 
enables an immediate expansion to take place in that the 


. available cash capital of the mining company can be utilised 


for erecting a larger crushing plant than could otherwise be 
installed. 

The Commission deals at considerable length with: the 
effect of power supply on the coal industry. It strikes one 
at the first glance as somewhat remarkable that the Coal- 
Owners’ Association appeared before the Commission to urge 
that although they do not propose to stop progress or con- 
trovert the arguments in favour of the introduction of 
electric power, yet they ask for some protection against 
a disturbance in the balance of the coal trade 
and a reduction in the consumption of coal, while the 
Commission very gravely produces voluminous evidence 
to show that notwithstanding the greater economy effected 
by the introduction of electric power, the consumption of 
coal in the future will be greater than it is at present. This 
naive assumption of innocence on the part of the Com- 
mission we presume deceives nobody ; the Coal-Owners’ 
Association did not care a jot for that aspect of the case, 
but they were much perturbed that the Victoria Falls Co. 
should erect a power station on the Vereeniging Estates, 
thereby disturbing the balance of the coal trade. In other 
words, the proprietors of the Vereeniging Estates had 
scored heavily over the rest of the coal owners, and the 
reply was to attack the Vereeniging site on the grounds of 
its unsuitability, Again, the Commission gravely defends 
it, and further says,“ tlie action of the Victoria Falls Power Co. 
in arranging for a long contract with the Vereeniging 
Estates, who have their collieries in the immediate neighbour- 
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hood, may be regarded as an ordinary business precaution 
to prevent prices being unduly raised against them later on 
owing to their distance from other competitive collieries." 
We should put the reason in fewer words, and say it is due 
to the presence of Mr. Isaac Lewis on the board of the 
Victoria Falls Co. 

The Commission considers the effect of bulk supply on 
railways and other industries, but the conclusions are not 
particularly illuminating. The rest of the Report deals with 
powers and restrictions, but as these are covered by the new 
Bill on power supply, it is hardly worth while referring to 
them. 


CORRESPONDENCE. 


Lettera received by us after 5 P.M. ON TUESDAY cannot appear until 
the follouriing week. Correspondents should forward their communi- 
cations at. the earliest possible moment, No letter can be published 
unless we hure the writer's name and address in our possession, 


Commutator Troubles. 


It would appear from a close observation of the peculiar 
behaviour of the dynamo mentioned by “ Also Worried,” that 
the trouble is due to the insufficient speed of the machine, 
and an attempt to secure a charging voltage by increasing 
the shunt current, as deduced from the first charging 
position of the shunt rheostat. 

Referring to the accompanying diagram of an imaginary 
„FE. M. F. and excitation " curve for a shunt dynamo, the most 
remote point which would be reached in practice would be 
at, or near, 8, where saturation of the magnets causes it to 
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AB,CD, a’ B’, C p', equal (x. x. T. — terminal voltage) or c n, drop at the point, 
and, neglecting the shunt currents, are directly proportional to the 
charging currents. 

O X, o Y, o X', o V., show rise of volte, with current increase, across the field 
circuit for four positions of the rheostat. 

A C and a’ Care identical increases of exciting current. 

uh 1 . for present speed E nee nning of charge. 

——— curves for same speed, an hour later, showing effects of 
heating and rise of battery E. u. v. s 

— - — - Characteristic curves for speed increase of about 80 per cent. 


assume a horizontal direction. For an explanation of the 
peculiar behaviour noticed, an assumption is made that the 
last one or two stops of the shunt regulator result in the 
machine working in the vicinity of s; and a feasible explana- 
tion, granting this, is as follows :— 

On referring. to the full-line curves, which may be taken 
to represent the conditions at the commencement of charging, 
with the present speed, the current being sent into the 
battery is represented by the height a B (see note under dia- 
gram), and is, in the case mentioned, about 120 amperes. 
Now, basing our assumption on the foregoing, “ cutting out” 
another stop on the rheostat, or even two, tends to increase 
the charging voltage and current but very slightly ; in fact, 
ufter the first hour or so, due to heating, &c., ill-effects of 
the excessive sparking, natural under these conditions, and 
rise of battery E. M. F., the characteristics would have to be 
modified, as represented by the -inset dotted portion, and a 


my noticeable decrease in the charging current would 
result. 

On increasing the speed, a new aspect of things presents 
itself. A reference to the second curve, which is the result 
of an increase of about 30 per cent., shows—first, that 
fuller use may now be made of the rheostat : the handle 
may be brought much further back to obtain the necessary 
charging conditions, as shown by the more abrupt rises of 
ox’ and oy’ as compared with o x and o v, which latter 
were adapted to the former conditions. The “ warming up 
of the shunt will also be greatly minimised, and the conse- 
quent heating effects reduced. Cutting out stops on the 
regulator now tends to materially increase the charging 
current as at A’ B' and (“ p', since the machine is working 


. well on the rising portion of the curve. As the battery volts 


rise, so the dynamo volts may be raised; and it is possible 
that the battery may be fully charged without cutting out the 
last one or two stops. 

The definite increase in speed should be a matter of experi- 
ment for Also Worried " ; and, doubtless, in so doing, he 
will be going in the right direction fur minimising his 
troubles. | 

W. T. Hilder. 

Corporation Electricity Works, Swindon, 

July 20th, 1910. 


In your issue of July 15th I notice a query by Also 
Worried" re commutator troubles, and, if not too late, I 
hope the following reasoning will be of service to him. 

I understand from his letter that everything is satisfactory 
at commencement of charge, therefore the plant is, under 
light-load conditions, satisfactory ; but as the battery voltage 
rises, due to charging, and all resistance is taken out of the 
shunt rheostat, the charging rate drops from 120 amperes to 
about 50. The drop in charging indicates that the voltage of 
the dynamo has not been increased in proportion to the battery 
voltage. The resistance having been taken out of the shunt, 
an increased current flows through it, giving rise to a greater 
magnetic effect, and so requiring more power to drive the 
dynamo at the same revolutions and raise the k. u. F. of 
machine. The speed of the dynamo being the only variable 
quantity to affect the E.M.F., if the engine speed is kept 
constant, I propose to look to the pulley for the defect. The 
pulley has been called on to transinit more power from engine 
to dynamo, and if the belt is too slack the conditions are 
favourable for increased slip and a corresponding drop in the 
speed, which can be detected by taking the revolutions 
at commencement of charge and again when fault develops ; 
I take the other faults as secondary to the above. 


C. W. Westwood. 
H.M.S. Cochrane, 
July 28rd, 1910. 


Prevention of Rust. 


Mr. A. J. Bousfield has rendered a service to engineers by 
the way he has put the results of his experiences before 
them in his two letters. It would be an advantage if other 
engineers would also give their opinions on the best method 
of 8 what must be admitted to be a very serious 
evil. 

With the bulk of Mr. Bousfield's letter, we find ourselves 
in entire agreement. There is no doubt that, as he says, the 
formation of zinc compounds, which act as a protection, is of 
much value, as is evidenced by the effectiveness of good 
galvanising. Unfortunately, however, the same process has 
undoubtedly much to do with failure where the galvanising 
is not of the best. 

The amount of iron which, in galvanising, is dissolved in 
the zinc bath becomes a portion of the coating and, acting 


In the formula c = —~———= 


, where C = current; v = ter- 


minal volts; E = battery E.M.F.; Rp = battery internal resistance; 
where Bp is small, a slight increase or decrease of V causes a very 
large increase or decrease of C respectively. 

Also, due to sparking and the resulting condition of the com- 
mutator, a somewhat increased resistance of the armature circuit 
would slightly assist in a reduction of the current, and a new value 
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of Ra must be applied to the inset © Ra portion. 
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as a carrier, brings about the destruction of the protecting 
layer. 

With regard to the question of the organic acids having 
a beneficial result, it appears to us that the theory of more 
intimate contact of the preservative due to their action 
requires considerable confirmation before it can be definitely 
accepted, especially in view of the frequency with which tar 
compositions give trouble by flaking off in patches. 

We think, however, that we are on common ground with 
Mr. Bousfield in maintaining that the present method of 
protection by means of linseed oil paints is wrong. 

When iron began to supersede timber as an engineering 
material, linseed oil paint, which had been from time 
immemorial adopted in connection with timber, was used for 
similar service in connection with the new material, 
apparently without question, and as the earliest structures 
were chiefly of cast-iron, on which the rate of corrosion was 
very slow when exposed in the majority of cases to an 
atmosphere charged with much less acid products of coal 
combustion than are present under modern conditions, it was 
quite reasonable that for many years linseed oil paints were 
found to be sufficiently effective: but recent experience of 
the older wrought-iron, and, what is still. more serious, of the 
new steel structures, has shown, we think, that unless more 
efficient means of preservation be forthcoming, renewal costs 
may become a very serious question in the near future. 

This must explain our reference to the Anthro!” com- 


positions in our previous letter, as these appear to be a good 


solution of a great difficulty. A trial can easily be made on 
some steelwork erected sufficiently long for the mill scale and 


first coats of paint to begin rusting off the metal, or upon 


new work constructed of material which has lain prior to 
erection sufficiently long for incipient rusting to detach the 
mill scale from close contact with the metal. 

Until this mill scale can be completely detached, it is 
useless to attempt the application of a permanent protective 
coating. Whatever medium may be used to cover structural 
steel while the mill scale is still adherent, the work will have 
to be repeated in a comparatively short time. 


Pro Fount. 
W. ORMROD. 
Newcastle-on- T yne, July 20th, 1910. 


Steam Regenerative Accumulators. 


The attention of my clients La Société d' Exploitation des 
Appareils Rateau has been drawn to a report which has 
appeared in the Press of a decision of the Nolicitor-General, 
in the matter of the opposition which my clients entered to 
an application for letters patent by Mr. D. B. Morison, for an 
invention relating to steam regenerative accumulators. 

. Inasmuch as this report may possibly lead to a wrong 
inference on the part of the public, I would ask your courtesy 
to be allowed to point out that the above-mentioned decision 
only involved the question whether or not Mr. Morison 
ought to refer in his specification to one of my clients' prior 
patents. Neither the question of the validity of, nor any 
question as to infringement of, my clients' patents was raised 
or could have been raised, in these proceedings before the law 
officer, and this decision of his in no way affects the rights 
already acquired by my clients in respect of the steam 
regenerative accumulator invented by Monsieur Rateau, whicli 
rights my clients will at all times seek to maintain. 


| L. Melville Clark. 
London, W.C., July 23rd, 1910. 


Salaries in India. 


Your correspondent who signs himself ‘ Garden Reach ” 
in your issue of June 24th, may have had a large experience 
of India, bat I am afraid that his knowledge of supply 
stations and their customs is rather limited, as his statements 
as to the salaries attached to various posts are very mis- 
leading. As regards resident engineers, it is impossible to 
give any reasonable limits to the salary that may be attached 
to the post. I happen to be personally acquainted with the 
resident engineer of one of the first five public supply com- 


panies in this country, which has about 1,000 H. p. installed 
for tramways and lighting, and he is in receipt of a salary of 
only £360 per annum, his subordinate staff being paid in 
proportion. As for shift engineers and foreman fitters, I 
could obtain a large supply of really qualified men at any- 
thing from £120 to £200 per annum. Of course, there are 
cases of men with exceptional ability whose services are so 
valuable that they have had their salaries raised to as much 
as £300 per annum ; but to pay more than this amount to 
a man filling a subordinate post such as this could only be 
designated as bad management. Personally, I do not con- 
sider that any European from home should accept any post 
in a supply company in this country except as head or first 
assistant in his department, as the country has sufficient 
supplies to fill the really subordinate posts. 


An Old Hand, 


Japanese Government and British Manufactures. 


Referring to our letter which appeared in your issue of 
May 13th last, we find that we made an error in reporting 
what Count Komura said regarding the best-favoured-nation 
clause. Mr. E. F. Crowe, British commercial attaché in 
Japan, who is now in England, tells us that what Count 
Komura actually said was that no unconditional best- 
favoured-nation clause would be granted." "This slightly 
alters what we said, although it makes but a small difference, 
However, we shall be glad if you will kindly make the neces- 
sary correction, as we would be very sorry to think that by 
making a slight mistake of this kind we might be accused of 
trying to twist what had been said by a responsible 
Statesman. 

| | British Importers. 
Japan, July 9th, 1910. Š 


Lightning Conductors. 


My quotation from Sir Oliver Lodge’s book was carried as 
far as it was a completed statement to the effect- that the 
bending back of a conductor on itself, so that the current 
passes in opposite directions, largely neutralises the induc- 
tance. The context does not in any way alter or modify this 
fact. The part that you have put in italics, and to which 


you appear to attach a great deal of importance, may be read. 


in more ways than one. 

It may be a declaration that a conductor should be fixed 
ina dead straight line, or it may be intended, in its wider 
sense, as the antithesis to the close zig-zagging to and 
fro that experiment shows to be advantageous in reducing 
inductance, but which, for other reasons, cannot he adopted 
in the practical application of lightning conductors. I think 
anyone who has studied the book as carefully as I have done 
would conclude that the latter is the intended meaning. Were 
it intended in its limited, and strictly literal, sense, it would 
be an arbitrary assertion that Sir Oliver Lodge does not 
justify in any part of the work, that would be impossible 
to comply with, and that would not be consistent with 
the suggestions he has put forward for the application 
of lightning conductors. 

It may be suggested that it means a conductor should be 
as straight as possible, or as convenient, but a conductor 
with a bend in it is either rendered inefticient by that bend 
or it is not: and if it is the bend which constitutes in- 
efficiency, its position in the conductor must be immaterial. 
Therefore one conductor that had an unavoidable bend could 
not be claimed to be more efficient than one with a similar 
bend, which might have been avoided. Possibility and con- 
venience have nothing to do with the question of efficiency, 
and should not be made a proviso by anyone who desired to 
have conductors efficient. 

Your selection of a chimney shaft as an illustration is not 
a very satisfactory one, for, as a rule, this is one of the 
easiest, types of structure to protect, and a conductor on it 
might prove an effective safeguard, even if it bad faults that 
would render it inefficient as a protector for a more com- 
plicated type. There are, of course, exceptions : but in most 
cases inductance is a factor that an expert would not require 
to take into account. On comparatively small shafts con- 
ductors can, in some cases, be fixed without bends : but on 
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large ones and. buildings of other'kinds they are generally 
unavoidable, and on most it would be impossible to fix con- 
ductor systems in accordance with the recommendations of 
Sir Oliver Lodge, Lord N or other theoretical writers, 
without having bends. 

There is on record a solitary c: case—over 30 years ago—in 
which very slight damage was caused to a moulding to which 
the conductor had been very closely dressed. On the other 
hand, I am of opinion that, if the conductor on the east 
chimney of the Royal Horticultural Hall (referred to in my 
letter in the ELECTRICAL REVIEw of July 15th) had been 
fixed in a different way, so as to have necessitated two bends 
in it, the damage would not have occurred. 

The question of bends, such as your correspondent 
* W. H. B." referred to, is of such little importance that I 
should not have troubled to challenge the statement, when- 
ever made, if it were not that, by being given unwarranted 
prominence, it is likely to obscure more important considera- 
tions on which efficiency does depend. For this reason I am 
anxious to see the matter thoroughly thrashed ont. 


| Alfred Hands. 
London, E.C., July 25th, 1910. 


| We understand Sir Oliver Lodge's parenthetical remark 
to have been intended to make it quite clear that, in demon- 
strating the non-inductive properties of a compact zig-zag, 
he did not wish it to be supposed that such a zig-zag could 
possibly be used for the purposes of a lightning conductor. 
The beginning and end of a non-inductive zig-zag must be 
as close together as possible, and our reference to a tall 
chimney was made to point out the impossibility of painimg 
this condition in such a case. 

We do not see what other meaning can be attached to the 
phrase a lightning conductor must, of course, be straight.“ 
than the literal meaning of. the plain English employed. 
Any departure whatever from the straight line between two 
points increases the self-induction of the conductor joining 
them. We agree, of course, that more often than not the 
condition cannot be completely fulfilled in practice : but it 
represents the ideal to be aimed at, and the deliberate intro- 
duction of superfluous bends into a lightning conductor, so 
far from reducing the self-induction, must inevitably i increase 


it, iR] therefore increase the tendency to side-flash_— Eps. 
E.R 


The Association of Consulting Engineers. 


As a consulting engineer who is not a corporate member 
of the Institution of Civil Engineers, I should like to express 
my gratitude to you for your trenchant criticism of the 
„tale“ which the proposed Association of Consulting 
Engineers are placing upon all those outside this magic 
circle. 

Looking at the matter from the personal point of view, I 
fail to see why I should be branded as an outsider because I 
do not happen to belong to the Institution oi Civil 
Engineers. 

In the days of my youth I joined the Institution of Elec- 
trical Engineers, with the idea that to become a full member 
of that hody was the highest qualification in our branch of 
the engineering profession, short of the Fellowship of the 
Royal Society. [ am bound to adinit that, as time has gone 
on, one has become more and more disillusioned as to the 
Institution of Electrical Engineers. representing the pulse of 
the electrical industry of whatever br anch, but the final 
blow is to find that amongst the most active leaders of the 
new movement are members of Council and former Presidents 
of the Institution of Electrical Engineers, who have been 
assuring us all along that our Institution is going to be on 
top. 

| seem to remember that at the meeting held to sanction 
the acquisition of the new building on the Embankment (at 
which [ was one of the minority who voted against the 
scheme), the then president, and others of the Council, 
sugared the financial pill. which they asked us to swallow, 
with tlie assurance that it only needed the new building to 
make our Institution as great, or greater. than the Civil's, 
and vet thev are now the very people who deliver us into 
their hands, 


e ments, 


The more the new association flourishes (and, if consti- 
tuted on fair lines, it should have the support of every 
consultant) the greater injustice will be done to those who 
are excluded by the arbitrary test, proposed. 

Were it not farcical, in view of the founders of the 
Association, I should propose for the credit and honour of the 
Institution of Electrical Engineers, that the Council should 
approach the promoters of this new Association, with a view 
to securing equality of treatment for those of their members 
who are in the consulting branch of the profession. Appar- 
ently, however, the advocacy of the Press is all that is left 
us, and I trust it may meet with the success it deserves. 


Harold W. Couzens. 
London, S. W., July 25th, 1910. 8 


A SENSITIVE ELECTROLYTIC DETECTOR 
WITHOUT AUXILIARY ELECTRO- 
MOTIVE FORCE. 


RADIO-TELEGRAPHY has been using for some time past a novel 
type of detector which, in direct connection with telephone 
receivers, allows Hertzian waves to be revealed without the inter- 
mediary of any auxiliary electric generator. To this category 
belongs mainly the perikon, of which the silicon is the immediate 
outcome. In principle these detectors are formed by combining 
pyrites or crystals of chemical elements with very fine metal points, 
the contact of which is submitted to a suitable pressure. 

While as sensitive as the best detectors known, these instruments 
are liable to get out of order very easily, and require more or less 
laborious adjustment, the more so as certain phenomena of in- 
sufficiently elucidated nature have heen found to play some part in 
this connection. A French engineer, M. Paul Jégou, has been 
engaged during the last few months in designing a liquid electro- 
lytic detector. which is capable of working without the aid of any 
auxiliary source of energy. In these endeavours he was guided by 
some results that had been obtained in connection with electrolytic 
detectors constructed on familiar lines, except that the cathode was 
& fuse wire consisting of lead, with a slight addition of tin. In 
the interior. of these detectors a slow chemical action goes on. 
setting up a weak electric couple, which suffices to sensitise the 


Fic. 1.—DIAGRAM OF Fig. 2.— DIAGRAM OF 


CONNECTIONS FOR - 
INDIRECT RECEPTION. 


CONNECTIONS FOR 
DIRECT RECEPTION. 


active point. and this, in opposition to the general case, acts as 
cathode. The active electrode is connected externally with the 
lead electrode of the detector through the intermediary of the 
telephone receivers, which record the passage of electric waves in 
the usual manner. The most satisfactory results are obtained with 
high-resistance receivers, such as those of the Sullivan type. 

These detectors are of remarkable sensitiveness, and irreproach- 
able regularity in working, their sensitiveness being practically 
constant. Though not indispensable, the alloying of the tin and 
lead has been found very effective in connection with these instru- 
These observations led to the construction of electrolytic 
detectors of even higher sensitiveness, which are able to compete 
with electrolytic detectors associated with an auxiliary source of 
electricity, according to the customary arrangement. 

These novel detectors are characterised by more covenient choice 
of the inactive electrode, which consists of mercury containing 
some pure tin in solution. Water. acidulated with sulphuric acid, 
is poured on to the mercury, which occupies the bottom of a 
cylindrical Elass vessel, traversed at the bottom by a platinum wire, 
serving as external electrode, which communicates with the 
mercury-tin electrode. Into the acidulated water dips the 
sensitive point, which is similar to those of ordinary electrolytic 
detectors.. 

By connecting the detec dr directly (fig. 1) to the terminals of 


the telephone receivers (.., of the Sullivan type) and to the. 


antenna earth circuit according to a direct or indirect arrangement. 
as generally used. the inventor was able to obtain satisfactory 
results. The sensitiveness of. the apparatus is such that the wave- 


trains daily received at the Ouessant station of the Postal and Tele- 


graphic Department (such as those coming from Algiers. Saintes- 
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Maries-de-la-Mer, Clifden, Eiffel Tower, Rochefort, Cherbourg and 
various shipe) can be detected by its means. 

In the case of this type of electrolytic receiver, all theconstituent 
elements are accurately known, and the adjustment does not depend 
on any obscure phenomena. 

A syntonised arrangement, with which excellent results were 
obtained, consiste of connecting the tuning resonator in series with 
the détector anü telephone receivers, according to the diagram given 
in fig. 2. In this case the output was decidedly higher than with 
the arrangement generally used, according to which the resonator is 
eoupled to a condenser, the whole system being connected to the 
terminals of the detector. The receiver is reduced to the organs 
strictly necessary, vir, on the one hand the device sensitive to 
Hertzian waves, and on the other the apparatus for e the 
action of the ‘waves on ne sensitive organs. 


\ 


oo 


MACHINE TOOLS AT THE JAPAN-BRITISH 
, | EXHIBITION. 


ÀN exceptionally fine series of electrically-driven machine tools is 
exhibited by Messrs, Sir W. G. Armstrong, Whitworth & Co., Ltd. ; 
it meludes a high-speed self-acting sliding and surfacing lathe, a 
slab milling machine for high-speed cutting, a vertical drilling 
machine,a self-acting slotting machine, and a combined grinding 
machine for twist drills, reamers, milling cuttera, &c. The lathe 
has 18-in. centres, and a 20-ft. bed, capable of taking 10 ft. between 


centres ; the gearing consists of machine-cut helical teeth, and the 


machine is driven by a 60-H.P. motor, running at any speed between 
250 and 750 R. P. M. on a 500-volt circuit, with a regulating lever on 
the front of the lathe. The feed is also controlled by a lever, 
giving six changes, and every provision is made for facilitating the 
control of the lathe by the operator. The slab-milling machine is 
equipped with two motors, one for driving the cutter spindle, of 
40 H.P., 200.600 R.P.M., and the other for giving independent feeds 
to the table, and for quickly moving the table on the bed ; the latter 


ELECTRICALLY-DEIVEN SLOTTING MACHINE AT THE 
JAPAN-BRITISH EXHIBITION. 


motor is of the reversible type, giving 7 H.P. at 200-600 R.P.M. The 
mathine is of very substantial construction, and is capable of 
milling a slab 8 ft. x 2 ft. 5 in., and 1 ft. 3 in. high (with a 6-in. 
cutter) The vertical drill is provided with a balanced spindle, 
which rises when thrown out of gear, and the feed can be released 
by a stationary lever instead of the usual revolving catch. A 
rotary pump supplies lubricant to the drill point. The drill is 
driven by an 8-H.P. motor running at 500 to 1,600 R.P.M., and 
capable of giving 15 B.H.P. for 10 minutes; it has a vertical 
traverse of 9 in. with four feeds. and can take material I8 in. 
thick. 

We give an illustration of the slotting machine, which has a 
10-in. stroke, and is driven by a motor of 15 H.P., running at 
330-990 R.P.M.; it is fitted with a balanced tool ram with quick 
return motion, and the table has a diameter of 27 in. The longi- 
tudinal and transverse traverses are 27 in. each. All necessary 
feeds are provided, under easy control. The grinding machine is 
driven by a Ii-H. P. constant-speed motor running at 1.340 k. P. M., 
and a smaller motor is provided for driving a lubricating pump. 
There are three grinders. In each case the machine is designed for 


electrical driving, the motor either being carried on an extension of 

the bed - plate, or, in the case of the grinding machine, inside the 
The motors: - 
were all made at the Elswick works of the company, and are pro- 


latter, go as to farm an integral part of the design. 


vided with suitable starting gear, with automatic releases where 
necessary. 


is 54 in. X 12 
1'7 watts per candle. burning on either D.C. or A.C. circuits : it is 
suitable for use in strip-light reflectors for shop windows. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


G. E. C. Witton” Switches. 


The GENERAL ELECTRIC Co., LTD.. has recently placed upon the 
market a complete line of chopper switches, to be known as the 
" Witton" type, manufactured throughout at Witton Works. The 
switches are made and stocked for from 30 to 1,000 amps. at 
600 vo]ts, and larger sizes up to 10.000 amps. can be made up at 
short notice. The same general design has been carried through 
the whole range, and the appearance of the switches of different 
capacities is therefore similar, an advantage which will be readily 
appreciated by switchboard makers. The switches are amply 
dimensioned ; the current density nowhere exceeds 1,000 amps. per 
sq. inch sectional area, and 60 amps. per. sq. inch surface area in 
the contact clips. This low rating allows of the switches being 
overloaded as much as 50 per cent. permanently without dangerous 
heating, and much higher for short periods. 


Fic. 1.—G.E.C. ^WiTTON" CHANGE-OVER SWITCH. 


The flipper blades, which give the quick break, are fitted with 
a steel stamping where they are hinged, and the main blade is 
bushed with a steel bush for the hinge pin, which makes the actual 
wearing parts very strong. At the handle end, the main blades up 
to and including 200 amps. are provided with pressed-steel clips to 
attach the handle, or, in multiple switches, the bridge. Over 
200 amps., solid square steel ends are used. To hold the blade in 
the "off" position in change-over switches, or where there is 
no room to swing the switch right over, shaped steel springs 
are provided, which are fixed to the side of the hinge contact, and 
act on the rounded end of the flipper blade pivot. pin. The 
switches are stocked “single,” "double" and "triple" pole; for 
front and back connections. All the parts are CAL. 
and the finish is copper and black. 


/ 


New Tantalum Lamp. 


MESSRS. SIEMENS Bros. DYNAMO Works. LTD.. of Tyssen Street? 
Dalston, N.E., have placed on the market a new type of tantalum 
lamp, in a tubular bulb. giving 25 C. P. at 100—130 volts. The bulb 
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Fie. 2.—-TencLAR TANTALUM LAMP, 
r e t:e . 4. ii qu pos TEE LITE MEE å . La . — d4 


in. diameter, and the lamp has an effíciciiéy T A 


egoe. 


172 


THE ELECTRICAL REVIEW. 


[Vol. 67. No. 1,705, JULY 29, 1910. 


New Flame Arc Lamps. 


MR. G. BRAULIK, of 8, Lambeth Hill, Queen Victoria Street, E.C., 
has introduced new patterns of flame arc lamps, called the 
Eclipse type, for D.C. and A. C., which are claimed to infringe no 
patente. The construction of the D.C. lamp is extremely simple: 
the carbons are inclined, but the regulation of the arc is effected 
entirely from the top of the lamp, the carbons sliding axially in 
guides. The &ccompanying illustration shows the arrangement of 
the controlling gear. It consists simply of a differential shunt and 
eeries solenoid, actuating a clutch, through the agency of a lever, 
against the tension of an adjustable spring. The clutch is of a 
very peculiar design, having three working parts enclosed in & box ; 
one part is connected to the lever by a link, and presses a T-shaped 
piece against the chain, while the third part acts in the opposite 
sense, releasing the clutch when its toe comes in contact with the 
top-plate of the lamp. The flat chain is also of novel construction, 
presenting a perfectly smooth surface to the clutch and to the 


Fic. 3.—MECHANISM OF. THE ECLIPSE" D.C. ARC LAMP. 


opposing wall of the box. As shown, one end of the chain is 
attached to a bar from which the carbons are suspended by rollers, 
while the other end is attached to & balance-weight enclosed in a 
tube. This simple mechanism operates remarkably well, as we 
observed when visiting Mr. Braulik's offices some weeks ago to see 
the lamp. On closing the circuit the carbons are retracted, striking 
the arc to practically its normal length, after which they are 
gradually lowered until the toe of the clutch meets the plate ; 
subsequently the arc is controlled by the clutch, which feeds the 
chain by almost imperceptible movements. 

In the a.c. lamp the carbons are controlled by a simple A.C. 
induction motor, consisting of an aluminium disk and series and 
shunt-wound electromagnets : the motion of the disk is transmitted 
through a train of wheels to the chain drum, which in this case is 
balanced. In ita main features this lamp otherwise resembles the 
D.C. pattern ; in both the mechanism is protected from the fumes 
emanating from the arc, and ordinary flame carbons are used. 
Simplicity is the keynote of the mechanism, which is easy to keep 
clean and in order. The lamps are made for various currents, and 
burn for 10 hours with one trimming. 


LEGAL. 


RAILWAY COMPANIES AGREEMENTS A8 TO COST OF ELECTRIC 
TRACTION. 


THE Railway and Canal Commission, consisting of Mr. Justice A. T. 
Lawrance, Sir Jas. Woodhouse and Mr. Gathorne Hardy, decided 
a dispute, on Wednesday last week, between the Metropolitan and 
Great Western Railway Companies. The question raised had refer- 
ence to the basis on which the Great Western Co. were to pay the 
Metropolitan Co. for the supply of electric traction. 

The Great Western Co. had powers over the Metropolitan Co.'« 
system from Bishops Road to the City, and paid £15,000 per 
annum for the privilege. The Metropolitan Co. obtained an Act in 
1898 empowering them to substitute electric traction for steam 
locomotives. It was proviced that if at any time they should 
required the Great Western Co. to make a similar substitution. the 
question of cost should be referred to arbitration. 

The Court held that the arbitration clause of the Act was passed 
for the protection of the Great Western Railway Co.. and that the 
cost to be borne by that company was the cost they were put to for 
eteam traction. 


It was arranged that the form in which the decision of the 
Court should be drawn up should be agreed upon by counsel and 
submitted to the Commissioners. 


MOTORS AS TRAMWAY FEEDERS. 


In the Court of Appeal, before the Master of the Rolls, Lord Justice 
Farwell and Lord Justice Kennedy, judgment was given in an appeal 
of the defendants from a judgment of Mr. Justice Lawrance in the 
case of the Bristol Tramways and Carriage Co., Ltd., v. Fiat Motors, 
Ltd., in which damages to the amount of £2,300 were awarded. 

The action was brought to recover damages for a breach of con- 
tract made between the plaintiffs and the defendants in February, 
1901, under which the defendants agreed to deliver to the plaintiffs 
an omnibus for £950 and six chassis at £650 each. The plaintiffs 
thought that their service would be greatly benefited by being fed 
by motor-omnibuses, and a contract was entered into. When the 
omnibus and the chassis were delivered it was found that they were 
too light for the heavy roads over which they were required to 
work, and, as a consequence, there were continuous breakdowns 
and delays in the traffic. The contention of the defendants was 
that the plaintiffs bought the omnibus and the chassis upon their 
own judgment as a specified article under a trade name, but the 
Judge in the Court below held that the defendants knew the pur- 
poses for which the vehicles were required, and that the plaintiffs 
relied upon the sellers’ skill and knowledge to supply goods free 
from defects. : 

The defendants appealed on the ground that the Judge was wron 
in holding that there was a warranty either expressed or implied, 
and that his decision was against the weight of evidence. 

The appeal was dismissed with costs. 


STEALING ELECTRICITY. 


A CASE was heard before Mr. J. M. Yates, K.C., stipendiary magis- 
trate, at the Manchester County Police Court on the 21st inst., against 
J. F. Churchard, of Second Avenue, Trafford Park, who was sum- 
moned at the instance of the Trafford Power and Light Supply. 
Ltd., for fraudulently using electricity between January 12th and 


July 12th, to the amount of 23s. 


Mr. W. L. HoskIN stated that in every house where the current 
was used there was a meter, in which tokens, which were supplied 
by the company to the consumer, were placed. Each token cost 
34d., and for each one inserted a 16-c.P. light for over 16 hours was 
obtained. 

A meter was placed on the solicitors’ table, and Mr. CHAS. Hicks, 
the company's manager, explained in detail the mechanism of the 
meter, showing how by the insertion of a wire the mechanism could 
be so manipulated that the current could be obtained without a token 
being inserted. The total amount of electricity used by the defen- 
dant was worth £1 3s. In answer to a question from the Bench, 
the manager said they kept a registér of all the tokens supplied to 
the consumers in any block of houses in Trafford Park, and by the 
number of the tokens given out they could gather as to the amount 
of electricity that was likely to be used. 

DEFENDANT admitted having inserted a wire, and was fined 20s. 
and costs. 


NATIONAL TELEPHONE Co. r. MORRISON. 


AT the Manchester County Court on the 21st inst., the National 
Telephone Co., Ltd., claimed £7 10s. 6d. rent of a telephone, from 
Thos. Morrison, theatre proprietor, Erskine Street, Manchester. 
Morrison said that part of the premises he had in Erskine Street com- 
prised a theatre, and the other part was a disused building. The 
telephone had been put by the company in the disused building, 
where it was of no use to him. 

Judgment was given for the plaintiffs for the amount claimed, 
with costs. , 


COLLINS r. BRADFORD CORPORATION, 


AT the Leeds Assizes, on Monday, Mark Collins (46), carter, of 
Bradford, sued the Bradford Corporation for damages for injuries 
sustained in a tramway accident, negligence being alleged. Mr. 
A. E. M. Innes, K.C., was for the plaintiff, and Mr. W. Waugh, K.C.. 
for the defendants. . 

MR. INNES stated that on September 15th last year the plaintiff 
was taking a cart containing bricks down Leeds Road, Bradford, 
when he was obliged to go on the tramlines behind another cart 
and in front of a tramcar coming in the same direction, owing to an 
obstruction. The car crashed into the rear of the cart, throwing 
plaintiff to the ground, and causing concussion of the brain and 
other serious injuries. He had suffered since from epilepsy, and had 
had 40 epileptic fits since the accident. Corroborative evidence was 
given by the plaintiff and his wife and by medical] men. 

The driver of the car, JOIN BREARLEY, said that, having turned 
the finger of the controller into the eighth notch in order to get up 
speed, he turned it down again. intending to shut off the current. 
but found the controller pointer would not move beyond the sixth 
notch. He rang the bell and shouted to plaintiff, but the latter 
took no notice, and before he could shut off the power the car dashed 
into the cart. turning it almost round, and afterwards smashed up a 
timber wagon. He had never known the controller stick like that 
before. The car, at the time of the collision, was going at about 
six miles an hour. 
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Mr. C. J. SPENCER, manager of the Bradford Tramways, said he 
had never known a controller stick in this way before. It was due 
to fusing, but what caused it he could not say. 

DR. CAMPBELL, of Bradford, who had examined the plaintiff, 
said he thought he would completely recover in from five to six 
months from the date of his examination. 

The Corporation set up the defence that the finger of the con- 
troller had become electrically fused, and it was an unusual accident 
for which they could not be held responsible. 

The jury returned a verdict for the plaintiff, and awarded £350 


total damages. His LORDSHIP accordingly entered judgment for 


that amount, 


MANCHESTER CORPORATION r. DIDLICK. 


AT the Manchester County Court on Monday last, the Manchester 
Corporation applied to the Court for the termination of the 
weekly payments of 17s. per week to Charles Didlick, a tramway 
worker for the Corporation. Mr. M'Elroy, general manager of the 
tramways, was present. Mr. E. E. Jones, foreman of the permanent 
way section of the tramways department, spoke to Didlick having 
been 14 years employed with the Corporation at 34s. per week. He 
hurt his back while in the employ of the Corporation in April, 1907. 
He was aleading platelayer. Light work had been found for the 
respondent, who complained of his back, although witness believed 
he did not try to the best of his powers. Dr. Thorburn said he was 
convinced that Didlick was malingering. Respondent said the 
accident occurred when he was helping to load a 60-ft..tramrail on 
toalorry. He was under Dr. Mackenzie for six months, and was 


still an out-patient of the infirmary. He was taking the electrical 


treatment prescribed for him by one of the physicians. Mr. M'Elroy 
said the Corporation would find light work for the respondent. 
Deputy-Judge Leresche, accepting the evidence for the Corporation, 


diminished the order to 5s. per week, on the understanding that the 


Corporation was to find light work for Didlick. 


JACKSON r. L. C. C. 


ON Monday last damages were awarded by a jury in this case, in 
which Edward Jackson, house decorator, sued the L. C. C. in respect 
of personal injuries. Evidence was given to the effect that the 
plaintiff was travelling in a tramcar, and as it came to a standstill 
he rose to his feet, when a second car collided with the one he was 
in, and he was thrown down violently. He was rendered uncon- 
scious by the shock, and had been in the hands of medical men 
ever since. The defendants called no witnesses, and the damages 
were assessed by the jury at £115. 


— — Á— 
PARLIAMENTARY. 


Railway Companies and Electric Mains. 


Do nixd the proceedings in connection with the consideration of the 
Electric Lighting Provisional Order (No. 2) Bill before a Select 
Committee of the House of Lords, presided over by Lord Clinton 
last week, an important question was raised as to who should bear 
the cost of altering and removing mains and pipes of electric 
lighting companies which passed over railway bridges. 

MR. MACASSEY, who appeared for the promoters, explained that 
under the Order, powers were given to transfer the Ardrossan and 
Saltcoats Electric Lighting Order to Mr. George Balfour, of London. 
The actual proposal was not opposed, but the Caledonian Railway 
Co. were asking for the insertion of & clause whereby the owners 
of the electric mains and pipes which crossed their railway bridges 
should bear the cost of any altering or removal of such lines in the 
event of the bridges being widened or reconstructed. Counsel said 
there was no precedent for this, and to insert such a clause would 
be reversing the whole practice of Parliament. The railway com- 
panies had for many years been endeavouring to get similar clauses 
in electric Bills, but without success. The railway companies 
appeared before the Select Committee in 1882, when the Electric 
Lighting Acte of that year were thoroughly considered, and asked 
for this protection, but after hearing all the evidence, the Com- 
mittee rejected the proposal. The Board of Trade were so strongly 
opposed to these railway protective clauses, that they refused to 
insert them, even in the case when the parties were agreed. 
Parliament had, however, in recent years inserted clauses for the 
protection of county councils. He would point out that this 
question, even in the case of county councils, had not been con- 
tested, for the clauses were agreed between the parties. 

Questioned by the CHAIRMAN as to the distinction to be drawn 
between bridges owned by a County Council and by a railway com- 
pany, COUNSEL said that the first party constructed bridges to 
get over natural obstacles, but railway companies made them to 
suit their own purpose. If a railway company reconstructed or 
widened a bridge it was because the situation or growth of the 
traffic demanded it. ` | 

Proceeding, MR. MacassEY referred to the Electric Lighting 
(Amendmenta) Act, 1909, and said that although the House of 
Lords inserted a similar clause to that which the railway companies 
kiss asking for, that clause was struck out by the House of 


Mr. FITZGERALD, K. C., arguing for the Caledonian Railway Co., 
said that an electric company did not cross a bridge by invitation, 
and, therefore, railway companies did not see why they should pay 
for the removal or altering of mains and pipes of persons who 
happened to run across their bridges. Similar clauses to that 
which he was putting forward had been inserted in water and gas 
Bills, and he asked that it should be included in the Bill under 


` consideration. 


Similar arguments were put forward in the case of the Cambus- 
lang Extension Order, which provided for the extending of the 
limits of supply. The Lanarkshire County Council, who were the 
owners of the Order, had to cross over a bridge of the Caledonian , 
Railway, and the latter party asked for a clause similar to that 
which they put in, in the previous case. | 

The Committee decided to confirm the Orders, but would not 
give the railway company the protection they asked for. 


London United Tramways. 


On Thursday last week the Bill promoted by the London United 
Tramways Co. came before the Select Committee of the House of 
Commons, of which Mr. Emmott is chairman. 

Mr. H. Cripps, Parliamentary agent for the promoters, explained 
that it was & Bill to extend the time for the electrification of & 
short piece of tramway in Richmond. The line was authorised to 
be constructed on the electric system of traction in 1902, but various 
difficulties had prevented the carrying-out of this. One of the 
principal difficulties had been a controversy with the Richmond 
Corporation as to what system the line should be worked on. The 
Bill said that a system other than the "overhead" was to be used. 
The promoters, however, considered that to lay the surface contact 
or conduit system down was too expensive, and they had come to an 
arrangement, whereby the overhead system could be used by 
agreement between the Richmond Corporation and the company. 

Mr. G. H. STANLEY, general manager, proved the preamble, and 
stated that they originally asked for the period for completing the 
work to be five years, but that had now been reduced to one. There 
was a clause in the Bill which prevented the erection of standards 
in the centre of the road without the permission of the police. 

The Bill was ordered to proceed. 


London County Council Tramways.. 


THE Bill promoted by the London County Council, which provides 
for the reconstruction and electrification of certain parts of the 
Couucil’s tramway system, came before a Select Committee of the 
House of Lords, with Lord Clinton in the chair, last week, The 
measure has already passed the House of Commons, | 

Mr. ERSKINE PoLLock, K. C., in opening the case for the pro- 
moters, said that there were only four opponents to the proposals 
contained in the Bill. The L.C.C. had a system extending over 
144 miles, of which 113 were worked by electric traction. The 
tramways carried 4514 million passengers last year, as compared 
with 164 millions five years ago. The Council employed 10,000 
persons in connection with the tramways, and had 1,250 electric 
cars. The first part of the Bill that was opposed was the proposal 
to make a connection between the Brixton and Norwood systems. 
The line would be on the overhead system, and would cost £24,000. 
The opponents to this part of the Bill were the Lambeth Borough 
Council. 

Evidence was then given in support of the County Councils case. 

Mr. C. Munro, speaking on behalf of the Lambeth Borough 
Council, said that the proposal of the County Council to construct 
the tramway at Brockwell Park only 2 ft. 6 in. away from the 
pavement was contrary to the whole policy of Parliament. It had 
been laid down in the 1870 Tramways Act that there should be 
9 ft. 6 in. of roadway on either side of a tramway track. He asked 
that the County Council should set back the park railings so that 
the footpath could be altered, and thus allow a 9 ft. 6 in. roadway 
on either side of the track. 

MR. Munro called a number of witnesses, who spoke in 
opposition to the proposal to construct the tramway in the Dulwich 
Road by Brockwell Park only 2 ft. 6 in. away from the kerb. 

Mr. S. SELLON, consulting engineer, speaking from personal 
knowledge, said that he considered the proposal was not a practical 
one. He had always held that a double line of tramways should 
not be constructed in & roadway less than 50 ft. in width. The 
Dulwich Road was only 26 ft. in width, As to the offer of the 
County Council to make only a single line, he contended that it 
could not be worked efficiently, as there would be a congestion 
where the line passed into a double one. 

Cross-examined : WITNESS said that he remembered reporting to 
the Traffic Commission that there were many instances of streets 
being less than 50 ft. in width. He added, however, that in the 
cases referred to there was no heavy vehicular traffic, such as 
there was in London streets. 

As this stage of the proceedings, the CHAIRMAN intimated that 
the Committee were satisfied, on the evidence before them, that a 
case had been made out for the widening of Dulwich Road. They 
thought, in view of the allegation by the Lambeth Borough Council 
as to the traffic passing along the road, that that authority should 
pay something towards the cost of the widening. 

The proposal to construct an extension of the Tooley Street 
tramways 250 ft. towards London Bridge was then considered by 
the Committee. 

It was stated in evidence that the Council felt that this was an 
important scheme, although only a short line was proposed, The 
tramway would be, in one part, a single track, : 
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The scheme was opposed by the owners and lessees of wharves and 
property along the proposed route. F à 

Evidence having been given in support of the Council's case, 
including that of MB. A. L. C. FELL, tramways manager, who said 
that he estimated they would get & revenue of £143 per year on 
the extension, l od 

WITNESSES were called on behalf of the Proprietors of Hay's 
Wharves, who contended that the proposed tramways would 
seriously hamper the company's business. ree m 

Mr. J. HUMPHREYS, one of the Proprietors of Hay's Wharves, in 
cross-examination by Mr. PoLLock, would not admit that it was a 
case of his firm against the convenience of the travelling public. 

SIR A. R. STENNING, an ex-President of the Surveyors’ Institute, 
said that, in his opinion, to lay down a double line of tramways 
down Tooley Street would be very dangerous, having regard to the 
heavy traffic and the narrow thoroughfare.. . ^^ . ` mE 

MR. R. E. CooPER, consulting engineer, gave similar evidence. 

The Committee adjourned, and on the resumption of the sitting, 

-The CHAIRMAN said. that the Committee had paid a visit to 
Tooley Street since the previous day's proceedings, and had inspected 
the place where it was proposed to extend the traniway. The 
Committee had come to the decision not to allow the powers asked 
for. They realised the advantages of through traffic, but, at the 
same time, they thought the views of the traders in the thorough- 
fare should be considered, and so long as the circumstances remained 
unchanged, the Committee did not think it right to pass the 
proposal. | 

Evidence was then given as to the powers the Council asked for 
in regard to the erection of shelters or waiting rooms. It is 
proposed to have these conveniences at Stamford Hill, New Cross, 
and at the eastern end of the Embankment. In the latter case, the 
proposal was opposed by the City Corporation, who contended that 
they should have the power of saying whether the shelter hereafter 
erected should be removed in order to properly regulate the traffic. 
The Corporation were not opposed to the erection of the shelter, but 
acted solely on the question of future control. They were not 
hostile to the proposal. 

The County Council, on the other hand, argued that the removal 
of the shelter should only be possible by the consent of both parties. 
The Council were already spending an extra sum of 4 600 on the 
construction of the shelter in order to meet the various suggestions 
of the Corporation. The cost of the structure would be £1,800. 
The shelter at New Cross would have a glass roof, with pillars, and 
open-sided, and this and the one at Stamford Hill, would cost 
between £200 and £300 each. 

The Committee decided that the City Corporation should not 
interfere with the structure for 10 years. É EIS 

After hearing police evidence to the effect that the Commissioner 
considered it undesirable that permanent structures should be 
erected, the Committee allowed the Council the powers, and the 
Bill was ordered to proceed. l | 


_ On Monday the London Electric Supply Bill was read a first time 
in the House of Lords, and the Mines Accidents (Rescue and Aid) 
Bill a second time. 

On Tuesday the London United Tramways Bill was read a 
third time. x 


BUSINESS NOTES. 


Willans Condensing Plant Contracts.—Amongst 
the recent orders for surface condensing plants received by MkssRs. 
WILLANS & ROBINSON, LTD., are the following :— 


1 set for dealing with 100,000 lb. steam p. R., for the East Rand Mines. 


2 " » 0 js i Sydney Corporation. 

2 Sh „ 411.000 s Yi Australia. di 

1 15 15 36,000 : M Cardiff Corporation. 

8 v 10 $4,000 " s Canada. 

1 i i 80,000 i a Eastbourne Corporation. 
1 M e 30,000 5 " Bouth Africa. 

1 ae " 28,000 i 7 Belfast Corporation. 

2 is » 22,000 2 x Devonport Dockyard. 

2 i 5 21,000 5 » Midland Hailway, Derby. 
2 s - 20,000 " ie Pleasley Colliery. 

2 M x 17,000 M à Baldwins, South Wales. 
1 " i 15,000 " $ Calcutta Elec. Supply Co, 
1 3s X 13,000 i EA Carlisle Corporation. 

2 s x: 7,900 e Swansea Harbour Trust. 


Sectional Nuperheaters,—Mrssns. JAMES GORDON 
AND Co., 81, Knightrider Street. London, E.C., are placing on the 
market a new patented sectional superheater, for which many 
advantages over existing designs are claimed. l 


Mercury Vapour Lamps,—Referring to the article by 
Mr. Crouch, concluded in our last issue, the WESTINGHOUSE- 
COOPER-HEWITT Co., LTD., inform us that the current prices of 
their mercury vapour lamps are 20 per cent. lower than those on 
which Mr. Crouch based his calculations, so that the economic 
advantages of the Cooper-Hewitt lamps are to that extent better 
than he showed. The company state that they are also manu- 
facturers of a patented quartz mercury vapour lamp sunilar to the 
Heraeus lamp referred to in the article, having a guaranteed mini- 
mum life of 1,000 hours, and giving a bluish-white light. Further 
particulars of this will be awaited with interest. : 


_ Electric Railway Exhibition, —The International 
Exhibition of Electric Praction on Railways at St. Petersburg will 
be opened on April 15th, 1911.“ mE 


Bankruptey Proceedings, -JoHN ARTHUR FREDERICK 
MILTON, electrician, 258, Hungerford Road, late 18, High Street, 
Crewe, Chester.—This debtor attended at the Petty Sessional Court 
House, Edleston Road, Crewe, on July 22nd, for his public examina- 
tion before Mr. Registrar Speakman. In reply to the Official 
Receiver, the debtor said that until his father's death he was a 
partner in the firm of Henry Milton & Son, plumbers and painters, 
of High Street, Crewe. The total liabilities of the firm were 
£340 16s. 2d, and the assets were of the estimated value pf 
£203 3s, 9d. His own | separate estate showed liabilities £59 118. , 
and the assets were of the estimated value of £29 10s: 5d. Proper 


. books of account were not kept by the firm. The largest trade 


debt was £124, due to Messrs. Greatorex Bros., Ltd., of Manchester, 
for goods supplied between October, 1909, and January, 1910. A 
debt of £26 was due to Messrs. Williams & Watson, of Liverpool, 
for glass supplied to the firm:in 1907. The firm's book debts were 
very considerable. Bad and doubtful book debts amounting to 
4505 168. 7d. were estimated to produce £79 14s. 9d. Good book 
debts:were of the value of £71 13s. 2d. Debtor had also carried 
on the business of an electrician for II years. He had no capital 
when he started. He sold the stock he had in that department 
about April last to pay his own debts. Debtor attributed his failure 
to, want of capital, and keen competition. He had drawn £2 weekly 
from the business for household and personal expenses. The 
examination was formally adjourned. — PM 

ERNEST ALBERT THORN, 34, Cedars Road, Clapham Common, 
and carrying on business at 22, Mossbury Road, Clapham Junction, 
London, 8.W., electrical engineer.—The first meeting of the creditors 
of the above was held last week, at the offices of the Official 
Receiver, 132, York Road, Westminster Bridge, S. E. Mr. H. Li. 
Howell (the Official Receiver) presided. No resolutions were passed, 
and the matter, therefore, remains in the hands of the Official. 
Receiver. It appears that the debtor was brought. up to be a 
plasterer and worked as a journeyman up to about three years ayo. 
In November, 1907, he was out of employment, and he then.com- 
menced to do jobbing work for different people. Towards the end 
of 1908 he began to contract with builders to do work on buildings 
in course of erection, and he had done that kind of work ever since. 
He had never done any work for the general public, but had about 
six men in employment. Last February two creditors commenced 
proceedings against him, and he then consulted his solicitors. On 
April 2nd a meeting of his creditors was held, but.im order to 
protect the estate in the meantime a deed of assignment was 
executed. The trustee under the deed had taken possession of the 
assets, and was still carrying on the business. The debtor had been 
employed by the trustee at a salary of £2 10s. a week. At the 
meeting of his creditors the debtor made an offer of a composition 
of 6s. in the £, payable by three quarterly instalments, This offer 
was not accepted, and the petition in bankruptcy was afterwards 
presented, on which the receiving order was made. The debtor 
attributed his failure to losses on contracts, and estimated his 
liabilities at about £200. 

ALFRED JAMES HOLLINGTON, electrical engineer, late of 37, 
Walbrook, E.C.—An application for an order of discharge was made 
on Thursday last week to Mr. Registrar Hope; at the London Bank- 
ruptcy Court. The Official Receiver reported that the applicant 
failed in 1904, with provable debts £347 and no realisable assets. 
He was taken into partnership in June, 1896, by his employer, who 
carried on a wholesale electrical stores at Bush Lane, E. C. The 
bankrupt introduced a capital of £1,000, and on his retirement 
from the firm he was refunded £900, which he invested in an elec- 
trical engineering company. The latter concern failed in December, 
1900, and the bankrupt lost his money. ‘Three months later he 
commenced business at 37, Walbrook; as an electrical engineers 
supply stores, and in the following "December he purchased for 
£130 the stock and effects of a similar business carried on in the 
same building. He continued there until December, 1903, when, 
being in financial difficulties, he ceased trading, and subsequently 
realising his remaining stock, effects and book debts, he applied 
the proceeds in payment of debts and expenses. The failure 
was attributed to bad debts and bad trade. The only offence 
alleged was the insufficiency of assets to pay 10s. in the £ to 
the creditors. The order granted a discharge subject to a 
judgment for £25, to be paid within a month. Order entered 
accordingly. » ^ ^ - . 
South African Trade. — The returns published by the 
Customs Statistical Bureau for the first five months of the present 
year show that the imports have increased in value by over 
£4,000,000 and the exports by over £3,500.000, Amongst the most 
important increases in imports are electrical fittings, £122,000 more 
than last year, and machinery of all kinds, especially electrical, 
£192,000. Amongst the exports copper ore and regulus show an 
increase of £97,000, ö l 


Engineering Exhibition. —The Right Hon. Sir George 
Reid. High Commissioner for the Commonwealth of Australia, has 
promised to open the Engineering and Machinery Exhibition, Man- 


chester, next October, . ee P ud 


"Advance in Prices,—Messrs. ARTHUR Cort. & Co.. 
Bullace Works, 3034, Camberwell Road, S. E, announce an advance 
of 20 per cent. (dating from July lst)in prices of gutta-percha and 
Chatterton compound. e focus x 


. First Meeting.— IIA ROI. D Bristow, plumber and elec- 
trician, Kingston-upon-Hull.—The first meeting will be held on- 
Auxust 4th at the Official Receiver's Offices, Hull, and: the publio 
examination on August löth, at Hull, me 
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Holidays.— TRR *OxtcA" Exgcrric Laur Co., Lrp., 
of Palace en Crab Tree Lane, Hammersmith, W.—The factory 
will be closed for a holiday from Monday, August Ist, to Saturday, 
August 6th, both days inclusive. 

Messrs. W. H. ALLEN, Son & Co., LTD., Queen's Engineering 
Works, Bedford—The works will be closed from Saturday, July 
80th, until 9 a. m. on Monday, August 8th. 

Messrs. A. BEAGE & Co., London, W.—The works and offices 
will be closed from noon, Saturday, July 30th, until Monday, 
August 8th, 1910. 

THE BRITISH PROMETHEUS Co., LTD., Salop’ Street Works, 
Birmingham.—The works and offices were closed on Wednesday, 
July 27th, and will be re-opened on Monday, August 8th, 1910. 

THE WESTERN ELECTRIC Co., LTD., North Woolwich, E.— The 
works will be closed from Monday, August let, to Saturday, August 
6th, inclusive. 

THE ADAMS MANUFACTURING co, LTD., Bedford.—The works 
will be closed from Saturday, July 30th, until 8.45 a.m. on Monday, 
August 8th, 1910. 

MESSRS. WILLANS & ROBINSON, LTD., Victoria Works, Rugby.— 
The works and offices will be closed for the week from Friday, 
July 29th, to Monday, August 8th, 1910. 

No goods must be sent to arrive at the above-named. works 
between the dates named, unless specially requested. 


Underfeed Stokers.—Amongst orders recently placed 
for some 67 of these stokers, we note that the local authorities of 


Erith and Tunbridge Wells have dice Mus and two poer 


of the B5 type. 
Japan-British Award.— The Grand Prize has been 


awarded to the REES-ROTURBO MANUFACTURING. Co., Irn. for 
their well-known pumps. 


Catalogues and Lists.—Lonbox inp RUBBER Wonks, 
Hackney Wick, N.E.—Samples of " Para” and Pure Rubber " tape 
for electrical purposes. 

E ARCHIBALD J. WRIGHT, LTD., Peyton rem. Road, 
London, N. E. As the firm are removing in September. to larger 
and more convenient premises in the City, they have issued a 

"removal sale list" giving special prices of a variety of small 
electrical goods. 

Messrs. Hans RENOLD, LTD, Progress Works, Brook Street, 
Manchester.—New catalogue 5/26. of their patent silent chains and 
sprockets, with full particulars as to their dimensions, prices and 
applications, which are very numerous and varied. The instructions 
asto choosing and laying out silent chain gear have been extended 
in accordance with experience. Certificates of registration have 
recently been granted to the firm for the use of the name Renold " 
and a corresponding trade mark. 

THE SUN ELECTRICAL Co., LTD., 118 and 120, Charing Cross 
Road, W.C.—Catalogue of electrical „accessories, Section X, Part I, 
covering lampholders, candle fittings, ceiling roses, cut-outs, 
adapters, staples and clips, wall plugs, couplings, tumbler switches, 
insulating and erecting materials, &c., in great variety. Part II 
will deal with distribution and switch boards, main switches, &c. 

MESS RS. WAILES, DOVE & Co., LTD., Newcastle on-Tyne. = 
Pamphlet relating to their patent Bitumastic solution and 
enamels, as used for pipe lines, steel chimneys, water tanks arid 
exposed ironwork generally. 

Messrs. BURROUGHS, WELLCOME & Co. send us a | neat little 
guide to their exhibits at the Japan-British Exhibition, which, 
besides their well-known pharmaceutical specialities, include photo- 
graphic materials. 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTD., Cambridge. 
—Price list No. 58, of Duddell patent oscillographs. The remark- 
able popularity of this instrument, and the wide and increasing 
range of its applications, are well shown in this interesting pamphlet, 
which is much more than a mere catalogue, being rather a technical 
treatise on: the construction and handling of the oscillograph. 
Since the iseue of the list, we understand, two orders have been 
received from Japan and Austria for complete sets of the apparatus 
for use on 50,000-volt circuits. 

MEss RBS. WRIGHT & Woop, LTD., Century Works, Halifax.— List 
No. 30, illustrating their D.C. motor-generators, from 240 watts to 
25 KW., single-field rotary transformers from 90 to 5,750 watts, 
rotary converters and induction motor-generators, with full prices, 
shipping particulars and other data. 

Messrs: EASIMAN & WARNE, Aston Vale, London, W.—Leaflet 
describing their electric heaters of the convector type, with prices 
and the advantages of electric heating in dwelling rooms. 

MR. G. BBAULIE, 8, Lambeth Hill, E.C.—Pamphlet No. 3, giving 
particulars of the “ Beez” and other types of pocket volt and 
amperemeters, battery testers and. inspection lamps, and accumu- 
lators in celluloid for ignition and similar purposes. 

MR. OTTO BIEAN D. St. Imier, Switzerland Catalogue of PER 
tion counters with and without chronographs, covering a wide range 
of practical requirements, and: chronoscopes and e for 
accurate measurements. of time. Né. d 


Dissolution,—G. HARLAND BOWDEN & Co., Manchester. 
—The business carried on by Messrs. George Harland Bowden, 
Frederick Carleton Anderson and Charles Atherton Atchley, under 
the firm name of G. Harland Bowden & Co., has been dissolved. 
Mr. Harland Bowden will continue the London and South Wales 
branch of the late firm at Suffolk House, 5, Laurence Pountney Hill, 
Lenden, EC, Mr. Anderson and Mr. Atchley will continue the 
Manchester and Glasgow branches in partnership at 196, Deansgate, 


Marichester, und 50, Wellington Street, Glasgow, as heretofore under 


the firm name of “ The Harland Engineering Co.“ 


- end of this year. 


Trade Announcements, — Mn. Tm. Servanss hias 
opened an establishment at 23, Rue Mertébany, Galata, Constan- 
tinople, for the sale of material and apparatus for electrical installa- 
tions, wholesale and retail. No doubt he would bo, pleased to 
receive price lists of British. manufacturers. 

Messrs, SPEEDY, ExNON & Co., of 3, Adelaide Street, Charing 


Cross, W.C., have given notice of, their. removal to. 6, Duke Street, . 


Adelphi, Charing Cross, "Telephone number as before. 


THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING , 


Co., LTD., of Birmingham, have removed from Winchester House, 
Victoria Square, to Avebury House, 55, Newhall Street, Birmingham. 


- LIGHTING and POWER NOTES. 


Alloa,—The NM NE having Pu over the noue 
ture and distrihution of electrioity from the British Electric Plant 
Co., is erecting a power station at the gas works, shere & complete 
equipment of generating plant will be installed. 


Arva (County Cav wh 
Mr. D. Hearton has been appointed the secretary pro tem., has just 
been formed in this town for the purpose of taking into considera- 
tion a scheme for the electric lighting of the town. 


Aston Manor,—A L. G. B. inquiry was held on Friday 
last into the application of the T.C. for & loan of £23,105, £12,515 
being for plant and machinery, and £10,590 for mains and services. 
Mr. H. R. Hooper, the Inspector, criticised the action of the 
Council in transferring £1,500 of the profits to the reduction of the 
rates and borrowing a similar sum at 31 per cent. for extensions of 
services. At his suggestion it was agreed to include the £1,500 
under mains, and that in future the cost of services should be met 
out of revenue. 


Australia.—The 1909 report on the Sydney (N.S.W.) 
city electrical undertaking, to hand, contains many. interesting 
details, showing the rapid extension of electricity supply in the 
city. The unite sold during the year amounted to 11,914,720, an 
increase over the previous year's output of 3,240,778. The maximum 
load was 6,040 Kw., and the load factor 17° n per cent. For private 
lighting approximately 5,300,000 units were sold, or an average of 
46 units per 16 C.P. equivalent connected ; power purposes absorbed 
5,141,926 units, the motors supplied comprising some 10,978 H.P., 
an increase during the year of 2,688 H.P., and including 725 hired 
motors of 2,611 H.P. (1,496 D.c. H.P. and 1, 115 A.C. H.P.). The rate 
of increase of hired motors is apparently ‘falling, but the opposite 
is the case with arc lamps, of which 1,012 (including 827 enclosed 
type lamps) are on hire. The average total cost per unit, including 
financial charges, depreciation, &c., was 1°99d., and this included 

585d. per unit for generation and 343d. per unit for distribution 
and management. Fuel cost 27d. per unit. The revenue from all 
sources averaged 2°24d. per unit sold; private lighting gave 3°04d. ; 
power and heating, 1°37d. ; and public lighting, 1:13d. During 1909 
& storage battery was installed, and Mr. Forbes Mackay, the city 
electrical engineer, points out that during the year, with an 
inorease in output of 37 per cent., the cost of production has fallen 
nearly 10 per cent., largely owing to the use of the battery. Eight 
H.T. cables were laid across Darling Harbour. Tenders were 
accepted for two 4,000-Kw. turbo-generator sets, five 24,000-lb. 
capacity boilers, 3, 200 KW. of motor-generators and the necessary 
sub-station switchgear ; ; this plant is expected to be in use by the 
Evidently the year was a most satisfactory one, 
on. which: we may well oongratulate the engineer, Mr. Forbes 
Mackay. With certain of his concluding remarks on the subject of 
depreciation we cannot agree—in fact, Mr. Mackay appears to be 
quite misinformed as regards British practice in matters of depre- 
ciating assets—and the subject being of more than passing interest, 
we have referred to it in our leading columns in this issue. 

The Launceston (Tas.) Council is proposing to invite alternative 
tenders for a 500-KW. high-speed engine or turbine and alternator. 


Barnstaple,—The T. C. has decided that further 
expenditure on account of advertising the advantages of electricity 
or exhibitions is undesirable until satisfactory arrangements have 
been made for the proper display and supply of fittings, and 
further facilities afforded for wiring the W of prospective 
consumers. 


Blackburn. Due to a cable fault, only. an intermittent 


supply of electricity could be given to a portion of Blackburn on 
July 21st. As a rule little trouble is experienced in locating the 
source of failure, but in this instance the greatest difficulty was 
experienced owing to the unusual nature of the fault. A consider- 
able time elapsed before the trouble was overcome 


Bury ,—The Electricity Committee has instructed ihe 
engineer to substitute metallic-filament lamps for uie existing aro 
lamps i in Stanley Street and Water Street. 


Camborne.— The Urban Electric Supply Co. has in- 
formed the U. D. C. that it is applying to the B. of T. authorising it 
to. give a supply of current to Dolcoath Mine, The Council has 
consented to the application. 


— 


l 
Ex —:—ñ:.᷑ TS E N 8ĩ8E——T——ʃ—T———F—᷑ʃ——K—̃ b AUI CLAU I ETE OE ⅛. OED 


176 


THE ELECTRICAL REVIEW. 


[vol. 67. No, 1,708, JULY 29, 1910, 


T 


Canada.—Mr. A. A. Dion, superintendent of the Ottawa 
Electric Co., has been selected as referee in the big dispute between 
the Montreal Light, Heat and Power Co. and the City of Montreal, 
regarding the lighting of the city. The contract between the city 
and the company expired some years ago, but in the absence of any 
definite rearrangement the company went on supplying light at the 
old figures. The city now disputes the bill. Prof. Herdt, of 
McGill University, is the representative of the city in the dispute, 
and Mr. Black, the well-known Toronto expert, appears for the 
company. | 


Canterbury.—The B. of G. has appointed a Committee to 
consider the advisability of lighting the workhouse by electricity. 


At present gas is used, at a cost of about £200 a year, and it is con- 


tended that electricity would cost less. 
wiring, &c., is placed at £93. | 
Cireneester.—Mr. James H. Edmonds, of Victoria 


Street, Bristol, has informed the R.D.C. that he intends applying 
for & prov. order for E.L. in the area of the Council. 


The capital cost of 


Continental Notes, —SwEpEN.—The power station and 
plant of the Torsebro waterfalls on the Helge River has been com- 
pleted, the work having occupied nearly two years. The power 
derived from the falls amounts to 3,000 H. P., which is distributed 
by the Hemsjó Co. among various customers, all in some way con- 
nected with the company. 
tunnel for a distance of 350 metres. 

The electrical plant at the Stenkvill-Klinte waterfalls on the 
Emons River, flowing from the Lakes Mómmen and Solgen, has 
also been finished. The work was commenced in 1907, with the 
object of transmitting electrical energy to manufactories in the 
neighbourhood, and the total cost amounts to £11,700. The output 
is about 2,000 H. P., of which half is already disposed of. The 
. tunnel by which the water is conducted to the concrete penstock 
is 375 metres in length. 

FRANCE.—A report from Zurich announces that the Franco- 
Swiss Electricity Co., of Geneva, in conjunction with large French 
banking institutions, is interested in a scheme for the utilisation 
of the water power of the Rhone for industrial purposes and the 
transmission of power to Paris. 

BELGIUM.—A new company has just been formed in Tournai 
with a capital of £60,000, and the title, La Société d' Eclairage, 
Chauffage et Force Motrice de Tournai et Extensions, to supply gas 
and electrical energy for lighting and power purposes in the town 
and district named. 


HOLLAND.—The Amsterdam municipality proposes to extend the 


plant at its electricity works. The Daventer Municipal Council 
has decided to establish an electric power station for the towns of 
Daventer and Zevolle. 

TURKEY.—Belgian Consular advices state that the town autho- 
rities of Tripoli are examining the question of the construction of 
an electric generating station for lighting purposes, electric tram- 
ways, telephone system, &c.— Board of Trade Journal. 


Coventry, —The City Council has resolved to support the 
I.M.E.A. proposals for giving power to local authorities to supply 
fittings and wires on consumers’ premises, and dealing also with the 
dica of stand-by supply and supply by unauthorised under- 
takers. 


Croydon.—Àt the B.C. meeting on Monday it was reported 
that the new Home Office regulations regarding electric supply would 
necessitate an expenditure of £1,176 at the electricity works. On 
the recommendation of the Committee concerned, the Council decided 
on meeting the most pressing requirements first, at an estimated 
expense of £516, to be charged to the revenue account. 


Derby.—The T.C. has decided to extend the direct- 


current supply to the works of Messrs. Cox Bros. & Co., Normanton | 
Road, ata cost of £400. The firm guarantees payment of £200 for 


energy during the first year, £300 the second year, and £300 the 
third year. 


Dublin.—The L.G.B. has sanctioned the expenditure 


by the Poor Law Guardians of the South Dublin Union of the sum 


of £3,000 on the electric lighting of that institution. The scheme 


had been on hand for a considerable time. 


Dundalk.— An inquiry has been held by Mr. A. W. 
Trotter, electrical adviser to the B. of T., into & scheme of electric 
lighting in the town. It is proposed to have 9 miles of overhead 
wires and underground cables in the main streeta. 


Edinburgh.— The balance of revenue for appropriation in 
the Corporation Electricity Department at the close of the financial 


year, which had been estimated at £2,020, has turned out to be 


£8,263. The Electric Lighting Committee considered a motion by 


Mr. Stevenson as to the disposal of the surplus, but it was agreed to : 


delay consideration of the matter until the Committee had a report 
from their engineers as to whether they had any suggestions to 
make in regard to the undertaking. The Committee also considered 
a motion as to the price of current for 1910-11, and it was agreed 
to recommend that there be no change. An amendinent that the 
price for motor power be reduced by one-eighth of a penny was 
de feated. 


Falmouth.— The T. C. has decided to take into con- 
sideration the advisability of exercising the powers to purchase the 
undertaking of the E. L. Corporation. l 


Haslingden.—At the Council meeting on July 21st, it 
was reported that terms had been received from Accrington and 


The water is conducted through a 


Rawtenstall Corporations, and Lancashire Electric Power Co., for a 
supply of electricity for Haslingden. A Sub-Committee was 
appointed to ‘seek an interview with the Accrington Committee 
respecting the terms offered by it. The Council decided to take no 
action in regard to the memorial from the Haslingden Trades 
Council deeming it expedient in the interest of the ratepayers, 
and the town generally, that the work of generating electricity both 
for light and power purposes should be commenced at once." 


High Wycombe.—The electric light company has in- 
formed the T. C. that it intends applying for an order extending 
the area of supply to those portions of the borough added in 1901. 


Hyde.—The T.C. has been recommended to have the 
hospital lighted by electricity. 


Launceston.—The B. of T. has informed the T.C. that 
it proposes to revoke the E.L. order granted in 1903, but before 
doing so would be glad to learn whether the Council had any 
observation to offer. A letter from the Electric Supply Corpora- 
tion, Ltd., stated that the company found it impossible to proceed 
with the order. The Council has decided to ask the B. of T. not to 
revoke the order, as Mr. J. A. Purves, of Exeter, was prepared to 
carry out a scheme on the lines of that at Paignton. 


Limehurst.—The Oldham T.C. has applied to the 
U.D.C. for consent to supply current to premises in its area. The 
Lancashire Electric Power Co. has already given sanction to the 
T.C. supplying consumers in the district, and the U.D.C., before 
coming to any decision, has asked the T.C. how many consumers 
were to be supplied, and the system to be adopted. 


London, — Hackney. — The Electricity Committee 
has had under consideration the problem of extending the dis- 
tributing system so as to relieve the existing feeders of the over- 
loading to which they were subjected last winter; the total 
estimated cost of the proposed extensions is £18,384, and extensions 
of switchboard and connections will cost another £900. The 
cables will be purchased under a current contract with the British 
Insulated and Helsby Cables, Ltd., but tenders are to be invited for 
the switchboard. The Committee go on to say that there is now so 
much practical heating and cooking apparatus on the market, that 
it is well worth while to cater strenuously for the domestic heating 
and cooking business. In order to stimulate this branch of the 
business the Committee has decided in favour of the tariff being 
modified from September Ist next, so that all supplies for domestic 
purposes other than lighting shall be given at Id. per unit. In 
connection with the foregoing, the Committee is to introduce 
the modified maximum demand system, such as has been tried at 
Marylebone and Hampstead, with great success, and which is known 
as the "telephone" system. Under this the following optional 
rate for the supply of energy for lighting and for other domestic 
purposes in premises which are lit solely by electricity is to be 
adopted : A rent at the rate of £2 per KW., which is equal to using 
electricity at the rate of 1 unit per hour, and would give an 
illumination of 800 c.P. from metal-filament lamps equal to 
25 32-c.P. lamps per quarter, based on the rate at which the con- 
sumer desires to use the supply, payable quarterly in advance, and 
a charge for electrical energy used each quarter of Id. per unit, 
with a discount at the rate of 10 per cent. of the rent to consumers 
who pay four quarters' rent in advance. The showroom and 
offices in Mare Street, are to be fitted up at an estimated cost 
of £550, 

FULHAM.—The E. L. Committee proposes to use hour meters and 
a fixed charge of 34d. per unit, using an 8-C.P. carbon lamp, for the 
one or two lights required in the halls and staircases of maisonettes. 


Loughborough.—At a meeting of the T.C. on Monday, 
Ald. Bumpus, chairman of the Gas and Electricity Committee, 
referring to the judgment in the Leicester case, said that in their 
local Act they had ample powers for all they had done, and more 
than they had done, by supplying electric motors, &c., so that they 
were not acting in any way beyond their powers. 


Lydney (Glos.),—Messrs. Morgan & Co., of Chepstow, 
have informed the R.D.C. that they are applying to the B. of T. 
for an order authorising them to supply electricity at Tutshill, 
Tidenham, by means of overhead cables. The Council has decided 
to communicate with the Gloucestershire E.L. Co., which has 
already obtained these powers, on the matter. 


Maidstone,—The T.C. has applied for a loan of £4,000 


for mains extensions. 


Manchester.—The officials of the Gas and Electricity 
Departments of the Corporation have presented to a joint committee 
& report upon the basis on which thetwo undertakings should contri- 
bute to the relief of the rates. They recommend that the ontstand- 
ing debt on each department shall be the basis on which theamount 
should be allocated for rate-aid purposes. According to this mode of 
reckoning, the Electricity Department should contribute more than 
the Gas Department, because its debt is higher. The Gas Depart- 
ment's debt is £1,212,085, while that of the Electricity Department 
is £1,970,112. 


Nelson,—4At Brierfield (Burnley) District Council meet- 
ing. on July 21st, it was agreed to enter into an agreement with 
Nelson Corporation for the supply of electricity on the following 
terms: 24d. per unit for lighting purposes, and lid, per unit for 
power, to extend over throe years, 
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Newmill (Yorks.).—The Holmforth U.D.C. has 
invited the U.D.C. and other public bodies in the district to com- 
bine with it and others in taking electricity in bulk for lighting 
purposes from the Yorkshire Electric Power Co. 


Norwich.—The report of the Electricity Committee, 
submitted to the T.C. last week, remarks that the outstanding 
feature of the year's working was that while the output remained 
practically the same as the year before, such a marked reduction 
occurred in working expenses, that the balance was & record one. 
The stationary output was attributed to a temporary decline in 
power supply. The output for lighting was 2,008,167 units; for 
public lighting, 42,598 units; and for power, 2,082,132 units. The 
income increased by £443; working expenses were reduced from 
$19,070 to £16,523, and the gross profit amounted to £21,109. 
After meeting financial charges, the balance (carried to the 
appropriation account) amounted to £5,962, as against £2,286 in 
the previous year. With certain other items the appropriation 
account amounted to £6,088; £2,000 of this was added to the 
depreciation fund (which totals £18,005) ; £1,500 was contributed 
towards depreciation of accumulators, and a balance of £3,728 was 
left in the appropriation fund, which will be available for carrying 
out, among other things, a public lighting scheme now being pre- 
pared. The report was adopted, after a discussion which apparently 
arose from some suggestion for diverting certain money in relief of 
the rates. We congratulate the engineer, Mr. Long, and his 
Committee on this satisfactory result. 


Paisley.—In submitting the budget for the ensuing year 
to the Town Council, the treasurer intimated that the accounts of 
the electricity department again showed a serious deficit. The 
estimates handed in showed a probable deficit of £73 ; instead of 
this, there isa deficiency of £1,161. This has been mainly due to 
over-estimation of the receipts for the sale of current. It was 
pointed out that the management had saved fully £480 on 
generation, distribution, and upkeep of public lamps, as compared 
with the previous year. The deficit this year has been taken from 
the reserve fund, and there still remains £2,051.' 


Penzance.—The T.C. has been informed that "e 
Electric Supply Co. has made arrangements for a bulk supply of 
current from the Cornwall Electric Supply Co.’s new power station 
at Hayle, and this would be available by December 31st, 
1911. Under these circumstances, the T.C. has decided to ask 
the B. of T. to defer the question of revoking the prov. order. 


Perth.—In the Corporation electricity department the 
revenue for the past year totalled £7,935, and the expenditure 
£4,950, leaving a net balance of £2,985. The net revenue account 
shows a credit balance of £67. The quantity of electricity 
generated during the year was 1,021,935 units. Of this the public 
lamps consumed 155,898 units, the tramway department 309,019 
units, and private consumers, using meters, 449,042. The total 
electricity sold was 913,959 units, against 932,365 last year. 


Plymouth.—The statement of the electrical engineer on 
the working of the undertaking for the quarter ended June 30th 
shows a sale of 531,789 units, producing estimated receipts of 
£5,158, compared with 504,497 units sold and £4,910 received in 
the corresponding period of last year, an increase of current to the 
tramway during the quarter amounts to £2,018, as against 
£2,196, and miscellaneous receipts are £31 less than in the June 
quarter of last year. At the end of June the number of consumers 
was 1,173, as against 1,031, and the lamp connections 88,489, com- 
pa: d with 80,478 last year. 


Redcar.—With reference to the application of Messrs. 
W. T. Walton & Son, of West Hartlepool, to the B. of T. for the 
revocation of the E. L. order sold the U.D.C. some years ago, for 
£245, to the Cleveland and South Durham Power Co., the latter has 
informed the B. of T. that, if it could be assured that there was a 
reasonable prospect of electricity being generally used for lighting, 
it would be prepared to arrange for the extension of its cables to 
Redcar in the near future. In any event, it was trying to arrange 
& scheme of development so that the supply might be available at 
Redcar within the next two years. The U.D.C. on Friday decided 
to take no action in the matter, but to leave the question to be 
fought out by the two companies themselves. 


Scottish Paper Mills.—Paper mills in Scotland are 
paying much attention to electric power installations. The 
Dalmore Mills, Midlothian, are at present having a 300-Kw. generator 
and a complete motor equipment put in by the British Electric 
Plant Co. Ltd., Alloa. The Fettykill Mill, Leslie, have also had 
machinery supplied by the Alloa Co. 


South Africa. —TRANSVAAL.—The results of the tram- 
way and lighting departments of the Johannesburg Municipality 
for the past year show & big surplus over the estimated amounts. 
The estimated profit of the lighting department was £82,831, 
whilst the sum received will be approximately £88,577. The 
result of the tramway working also shows a considerable improve- 
ment, the estimated profit being £46,521, whereas the actual profit 
will be approximately £55,227. The total route mileage at pre- 
sent open for traffic is 30 miles, and there is at present under 
construction further tramway extensions of 7 miles. The pas- 
sengers carried last year were approximately 21,498,500, as 
against 18,670,897 for the previous year. The average receipts 
per car-mile were 28, 8'49d., against 28. 6'6id, for the previous 
year, 


It is reported that Mr. Howard Pim has obtained, on? behalf Hof 
the Transvaal Hydraulic Power Syndicate, a licence for the installa- 
tion and working of an electric generating station at Tweefontein, 
district of Middelburg. The station is to use small and second 
class coal from the Tweefontein colliery, and is to obtain its water 
from storage reservoirs on the Olifants River and the Zaaiwater 
and Piet Spruits, whence it will be brought to the station by 
means of pipelines. It is proposed to form a company, with a 
nominal capital of £926,000, to take over the undertaking. 

The Government has accepted the tenders of Messrs. Gilbert 
Walker and Donald Campbell on behalf of the proposed South 
African Steel Corporation, Ltd., for the erection in the Transvaal of 
a plant for manufacturing steel from iron and steel scrap. The 
capital is £200,000, and the initial plant is to consist of a 5-ton 
Héroult electric furnace, electric power being obtained from the 
new power station to be erected at Tweefontein. The Corporation 
is to test the Transvaal iron ore deposits. The Tweefontein station 
may also obtain a consumer in a proposed electro-chemical works 
for the manufacture of nitric acid, cyanide, calcium carbide, 
fertilisers, &c.— Board of Trade Journal. 

NATAL.—By the borough electrical engineer's last monthly 
report matters electrical are going ahead in Durban, the demands 
for lighting and power necessitating an immediate increase of 
plant at the power station; last month alone there were 41 new 
consumers added, which is highly satisfactory after 11 years 
running. 

At the last Council meeting the borough electrical engineer 


advised the removal of two of the existing 400-H.P. tramway 


generators and the installation in their place of two 2,000-Kw. 
turbo-alternators, and in addition the purchase of other plant as 
follows :—One 500-Kw. convertor for tramways; one switchboard 
for convertor ; one large boiler ; one barometric-jet condenser with 
pumps; two 500-Kw. rotary convertors; high-tension cable for 
mains extensions. The Committee recommended that the borough 
electrical engineer be authorised to call for tenders for the two 
2,000-Kw. alternators, with an alternative price for one 4,000-kw. 
alternator. The recommendations were acquiesced in. 


Stockport.—Experiments in street lighting with 
1,000-c.P. and 400-c.P. Osram metal-filament lamps are being 
carried out. 


Stockton-on-Tees.— The  Bowesfield Steel Co., Ltd., 
who specialise in the manufacture of black, galvanised and corru- 
gated steel sheets, have recently arranged for the installation of an 
additional plate-rolling mill, which is to be electrically operated; a 
contract for electrical machinery of 750 H.P. has just recently been 
awarded to Messrs. Dick, Kerr & Co., whilst the current will be 
taken from a sub-station established on the works site by the 
Cleveland and Durham Electric Power, Ltd. 


Walthamstow.— Application is to be made to the 
L.G.B. for sanction to borrow £1,838, being the estimated expendi- 
ture for three years on mains extensions, house services, &c. The 
amount mentioned is made up as follows :—One mile of distributor 
cable, including junction boxes, troughing, laying, &c., £750 ; 250 
house services at £4 per service, £1,000 ; amount over-expended on 
previous loans, £88. 


TRAMWAY and RAILWAY NOTES. 


Australia.—4A recent issue of the Australian Mining 
Standard says that, having in view the discussion as to municipal 
or Government control for the Melbourne tramways after the expiry 
of the present agreement with the M.T. & O. Co., it is interesting to 
note that an effort is being made in Sydney to obtain the transfer 
of the tramways from the Railways Department to the City 
Council. The latter has passed a resolution that the time has 
arrived for such amendment of the Local Government Act, 1906, 
as shall permit local authorities to acquire tramlines from the 
Government. On the other hand, the new Premier of South 
Australia, Mr. Verran, recognises the undesirableness of competition 
between tramways and railways, and in reply to a deputation which 
asked him recently for a railway or electric tramway to Brighton, 
10 miles south of Adelaide, he said something must be arranged 
between the railways and the Municipal Tramways Trust. If the 
Trust intended to run tramways to Edwardstown and Brighton, there 
was no need for a railway. 


Belfast.—The following are the proposals for the exten- 
sions of the tramways system of this city, which have been 
approved by the Corporation. (1) Donegall Road tramway, 
commencing with a junction with the existing tramways in 
Shaftesbury Square, proceeding along Donegall Road, and termina- 
ting by a junction with the existing tramways in Falls Road ; cost 
of construction, £22,000. (2) Shaftesbury Square and Ormeau 
Road junction tramways, commencing with a junction with the 
existing tramways in Shaftesbury Square, proceeding along Botanic 
Avenue and University Avenue, and terminating by a junction with 
the existing tramways in Ormeau Road ; cost, £12,000. (3) Stran- 
millis Road extension, commencing with a junction with the 
existing tramways in Stranmillis Road at their termination, pro- 
ceeding along Stranmillis Road, and terminating at a point on that 
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road opposite the first. lock (River Lagan) ; cost, £6,000. (4) Ligoniel 
extension, commencing with a junction the existing tramways 
at Ligoniel at their termination, proceeding along Ligoniel Road, 


and terminating. at a point on that road opposite Mill Avenue. . 


Cost, tramway, £6,000; altering road level, £450-—Total, £6,450. 
(5). MArt's Fort. tramway. (6) Castlereagh Road tramway. com- 
mencing with a junction with the existing tramways at Mount- 
pottinger, proceeding along Castlereagh Road, and terminating in 
that road at the city: boundary. Cost, £23,000, (7). Bloomfield 
commencing with a junction with the existing tramways 
in in Woodstock ck Road,-proceeding along Beersbridge. Road and Bloom- 
field Avenue, and terminating at a point in the latter thoroughfare 
at its junction with North Road. Cost, £17,000. (8) Old Lodge 
Road and Oldpark tramway, commencing. with a ‘Junction 
with. the existing tramways in Peter's Hill, asin rd 
along Old Lodge. Road. and Comber Place, crossing Crumlin 
Road, proceeding along Oldpark Road, and terminating 
by a junction with the existing tramway at the terminus of the 
Cliftonville Road tramway, cost E 25, 000. For the M'Art/'s Fort 
tramway, which crowns the Cave Hill, overlooking. the city at a 
height, of over 1,100 ft., there are alternate schemes by way of the 
Horseshoe Road, across marshy grounds direct from the village of 
Ligoniel to the mountain, at a cost of £94,580. , A second scheme 
would embrace the acquisition of certain lands on the mountain 
and the laying of them out in streets of artisan’s houses to the 
number of 1,700, lands for a public park and tea gardens.. This 
latter scheme will be carried into effect in all probability. . The 
estimated cost of the eight new lines and extensions will work out 
at someting like £151,000, and £10,000 for road making. | 


Continental Notes,—SwEDEN.—The plans for the 
electrification of the Gellivaarre Railway, running from the well- 
known iron deposits and mines in Swedish Lapland to the Nor- 
wegian border, have been steadily progressing, and the railway 
authorities have signed a preliminary contract with the Allmäna 
Svenska Elektriska Oo., at Vesteraas, and Siemens-Schuckert, of 
Berlin, who are acting jointly in this matter, for undertaking the 
electrification, at a cost of £284,000. The tender has been accepted, 
subject to the electrical energy being obtainable at such a price, 
that the electrification will pay. The. authorities have not yet 
decided which particular waterfalls are to be selected for the supply 
of the necessary electrical energy. The contractors will have to 
provide.the whole of the capital without being reimbursed in the 
ordinary way. The Government, however, is to pay a fixed rate of 
interest on the capital, besides amortisation. The Government has 
the right of taking over the railway at any time, and at shert notice, 
and paying the contractors right out. After the expiration of 25 
years the Government will enter into full. possession of the line 
without any payment whatever. If the conditions stated in the 
contract are not fulfilled, the contractors will be-obliged to remove 
the electrical plant, and to reinstate the railway in its former con- 
dition. A certain rate to form the basis as to the cost of running 
the railway has been agreed upon by the contracting parties. If 
this rate is exceeded, the contractors. will have to pay the Govern- 
ment the amount in excess, But, on the other hand, if the running 
expenses are lower than the fixed rate—and this is the chief point 
where the prospective profits of the contractors come in—the differ- 
ence is to be divided, two-thirds going to the contractors and one- 
third to the Government. The chief object of the contractors must, 
therefore, be to reduce the running expenses as much as possible, so 
as to increase the difference between the same and the guaranteed 
rate, and, consequently, their own profits. 


GERMANY.—After negotiations extending over several years 
between the interested local authorities, the supervising authorities 
and the Berlin Elevated and Underground Railway Co., the latter 
has now received the sanction of the police to the further extension 
of its network in the west of Berlin. It has been exceedingly diffi. 
cult in connection with the proposed new lines to reconcile the 
traffic wishes of the towns of Charlottenburg and Wilmersdorf. It 
was only after the repeated intervention of the Minister for Rail- 
ways that a solution was found which offers to the projected 
Wilmersdorf and Dahlem Railway a junction with the existing net- 
work at the underground station at the Wittenberg Platz, and, at 
the same time, assures to the town of Charlottenburg the contem- 
plated underground line to the Kurfurstendamm, which is in the 
first place to be constructed to Uhlandstrasse. "The sanction of the 
police authorities comprises the reconstruction of the railway 
stations at Wittenberg Platz and the construction of both of the 
two new lines proceeding from this station, which is to be con- 
verted into a joint station with five tracks and three platforms. The 
traffic on the two lines will first be worked on the shuttle system 
which will ultimately be replaced by through-working. It should 
be added that the railway being built for the town of Schonebery 
is expected to be completed in the course of a few months to the 
Nollendorf Platz, in direct vicinity of the existing elevated com- 
pany's station, and passengers from the one railway will be able 
to reach the other by means of staircases. 

A company is being formed with a capital of £600 000, under the 
auspices of the Allgemeine Electricitats Gesellschaft and the 
Siemens-Schuckert Werke Gesellschaft, to construct an express 
electric railway between Cologne and Dusseldorf. 


Russia.—A Belgian company, which constructed and controls 
the electric lighting and tramway in Sevastopol. has recently 
obtained a concession for the eonstruction of. un electric tramway, 
àc.. at Nimpheropol. the chief town of the Crimea. 


HoLLAND.—The Nimegen authorities have decided to take over, 
on behalf of the town. the working of the steam tramways. and to 


substitute electric for steam tract en at a cost of Over £80,000, — 
Lvard of Trade Journal, 


‘Edinbargh.——At.a meeting of.the Corporation Tramways 
Committee a proposal was submitted for the placing of a guard in 
front of the cable cars to pick up children: falling in front of them. 
The Committee instructed the burgh engineer to communicate 
with the makers of such contrivances, and N into the 
praoticability of the suggestion. | 


Halesowen,—The Light Railway Commissioners, as a 


result of the recent inquiry, have decided to grant a separate order 


authorising the Birmingham Corporation (subject to mutual traffic 
facilities being granted) to instruct and work railway, No. 5, in 
Beech Lanes, and by agreement with the Halesowen Light Railway 
Co. to purchase so much of railway No. 1 running through 
Halesowen. and Quinton as lies jointly.in the city of Birming- 
ham and the Urban District Council of Oldbury, provided the 
City Council will pass a special resolution under the Light Rail- 
way Act (1896) applying for the order, and will, by resolution, 
undertake to complete railway No. 5, so that it shall be ready for 
inspection by the B. of T. at the same time as the other 
Halesowen railways are inspected. The Birmingham Corporation 
Tramways Committee has accordingly recommended the hs 
Council to pass these resolutions. 


Herts.— The C. C. has decided, subject. to the consent of 
each local authority being obtained, to promote a Bill in Parlia- 
ment, for the provision of an omnibus service at Watford and 
Bushey, to be operated on the trackless trolley syatem. 


“Hudderstield.—The financial statement respecting the 
Corporation tramways for the three months ended June 30th, 1910, 
shows that the income amounted to £23,528, or 11°09d. per car-mile, 
compared with £22,571, or 10°59d. in the corresponding quarter of 
last year. The total working expenditure was £14,152, or 6'69d, 
compared with £11,449, and 5'27d. in 1909. The gross surplus 
was £9,376, against £11, 122 last year; and the net surplus £3,315, 
or 1˙56d. per car-mile, compared with £5,072, or 2°38d. last year. 
After allowing for depreciation at 3 per cent. (£3,062), there is a 
net surplus of £253. 

The question of carrying out the proper extensions to Birchen- 
cliffe and New some has been deferred. 


Japan.— According to B. of T. A three 
syndicates have approached the Formosan Government for conces- 
sions for the construction of electric tramways in Taihoku, a city 
with a population of 84,000. 


London.—At the half-yearly meeting of the East 
London Railway, Lord Claud Hamilton, MP., who presided, said 
that he believed their only policy was electrification, and he thonght 
the best system was that adopted by the Metropolitan and the 
District Co.'s. The overhead system, in view of the many tunnels, 
would not be suitable for the East London. Unfortunately the six 
lessee companies were not yet prepared to adopt the suggestion. 
Lord Claud quoted the success which had followed electric working 
on the Mersey Railway, which was a very similar line to their own. 
He proposed to approach one or two of the great electrical com- 
panies, and see whether they could submit a scheme under which, 
for payments extending over several years, they would undertake 
to carry out the entire work of electrifying their system. He 
would then be able to go with a concrete proposal to the six 
lessee companies, and he hoped with success, and ask them seriously 
to consider the question: The electrification of their line would 
directly benefit two of the lessee companies, viz., the Metropolitan 
and the District, allowing of through traffic over their lines. 

The Brighton Railway Co.’s report for the past half-year states 
that the electrical trains on the South London Railway eontinue 
to work very successfully, and the increase of traffic since the 
services were established is still maintained. The board has 
decided to extend the system to other parts of the suburban 
area served by the railways of the company. and the work of 
equipping the line from Peckham Rye, where a junction is made 
with the South London Railway. through Tulse Hill to the Crystal 
Palace, has already been commenced. 


Malvern.—With reference to the proposed funicular 
railway on the Malvern Hills, the Light Railway Commissioners 
have intimated that they are prepared to grant an order for thé 
construction of the line, subject to the consent of the Board of 


Agriculture being obtained to run over common land. 
i 


Rawtenstall.—The T.C. has decided that as soon as 
Parliament has confirmed the Corporation Tramways Order, appli- 
cation be made to the B. of T. or to the L.G.B.. or to both, as the 
case may require, for sanction to borrow £35,933 for constructing 
and equipping the proposed tramways along Whitewell Valley, 
from Waterfoot to Dean Lane, also that application be made for 
sanction to borrow £5,000 for extending the car-shed, workshop 
and offices of the trainway depot in Bacup Road. 


Whitworth.—On the 20th inst, Col. Druitt, of the 
B. of T. inspected the new length of electric tramway from 
Church Street, Whitworth, to Station Road, Facit. He expressed 
satisfaction with the track and equipment, and sanctioned imme- 
diate running. The lines had been laid as far as the Red Lion 
Hotel. Shawforth, leaving only about 3 miles to link up Rochdale 
with the Bacup and Rossendale system. The through lines joining 
the two boroughs of Rochdale and Bacup will probably not be com- 
pleted before the autumn. 
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TELEGRAPH sud TELEPHONE NOTES 


Australia. It appears that the telephone! ‘en in 
Victoria has made a losa, consequent on the partial and permissive 
introduction of the toll system, which is obligatory only on new 
subscribers. The natural consequence has been that all-large users 


of the telephone have remained on the flat rate, and small users . 


have preferred the toll rate, as might: be expected. It is reported 
that in 1908-9:there was a. loss of nearly £8,000, whereas if the flat 
rate had been retained there would have been a: profit of £20,000, 
An- inquiry into the cost of working the telephones has revealed 
the fact that the telephone and telegraph accounts have been 
hopelessly. intermingled, and no proper system of. accounting hag 
been follewed in. Victoria. The expenses rose from £66,383 in 
1906-7 to £100,455 in two Pais while the revenue increased by 
only £4, 182. ^ 04 


Hamburg. Telephone Exchange. Referring to the 


note on page 135 of our last issue, the Adnil Electrio Co., Ltd., 
inform us that the exchange in question was constructed. by. the 
Deutsche Telephonwerke, of Berlin; for whom.they are sole HUS 
agenta. m 


Natal. The receipts for telegraph work for the 
financial year ended June 30th, 1909. amounted to £43,058 ; during 
the year ended December 31st, 1909, 1,513,712 telegraph: messages 
were dealt with by the 213 telegraph offices throughont the 
Colony. The revenue derived from the telephone department 
during the year totalled £10,814, being an'inorease of 13'1 per cent. 
over last year's amount. 


Knudsen System of Telegraphy.— Last week a 
demonstration was given of the express system of telegraphy 
invented by Mr. Hans Knudsen, which, it is claimed, can effect an 
economy of 75 per cent. in the time required to transmit messages 
by cable. Only one. impulse i is required per letter, the identity of 
the letter being established by the distance of each dot on a 
recording tape from the Does dot. The daily Press shows 
much interest in the idea. 


South African cable Traffic.—The revenue of the 
Associated Cable Companies from the whole of the South African 
traffic during the year 1909 is estimated at £283,054, and the full 
subsidy will therefore (says the Postmaster-General in his annual 
report) be payable by the supporting Governments for the fourth 
year in succession, The year, nevertheless, shows an increase of 
16˙9 per cent, in the value of cable traffic, and the standard revenue 
of £300,000. required by the companies before. the payment of 
subsidy is affected appears to 3 within Measurable distance of FUE 
atteined once more, 


Communication with Trias e Wie bcn 
carried out on the Brighton Railway, between Horley and Three 
Bridges, by Mr. H. von Kramer, with successful results. A doublé 
line of wire was laid on the sleepers, and a brake-van was equipped 
with. telephone apparatus and a receiving coil; by this means 
communication was maintained with a signal- box at Three Bridges 
while the train was travelling at full speed, 


"Wireless Telegraphy.— "The utility of 11 stations 
on shipboard. has been doubly- instanced during the past week. 
The ss Momus, from New York for New Orleans, caught fire off 
the coast of Florida; a sister ship was summoned by wireless and 
took off the passengers, afterwards standing by the Momus, which 
is likely to reach port. The presence on board the ss. Montrose, 
from Antwerp for Quebec, of persons suspected to be Dr. Crippen 
and his typist, Misa Le Neve, was similarly. signalled to land, and 
3 5 was dispatched in the Laurentic to meet them. on 

It is F DEG that the Minister for External Affairs of the Com- 
monwealth of Australia is going to call for tenders for wireless 
stations at Port Moresby and Cape York, | 

In reply to a question on Monday, Mr. Herbert, Samuel said. the 
following stations in the United Kingdom might be useful to. ships 
sailing to or frem Indie; North Foreland (Kent), Niton (Isle of 
Wight), Bolt Head (Devonshire), Lizard (Cornwall), Seaforth (Liver- 
pool) Rosslare (Wexford), Crookhaven (Kerry) A station at 
Bombay was recently opened for general communication with ships. 
Apart from these, two stations in Egypt (yiz., at Port Said and Port 
Tewfk) belonging to Lloyd's were open for communication with 
ships on niatters relating to navigation. There were also Govern- 
ment stetions at Gibraltar, Malta and Aden, which, though not 
open for general purposes, would communicate with ships in case 


of distress. The question of opening stations at these and other 
places for general communication with ships -was under 
consideration. 


The first Marconi wireless telegraph station on the South Africa 
coast, which has just been established on the Bluff, Durban, and 
put into public service, isa 3-KW. station with a minimum guarnn- 
teed range of 250 miles, but under very favourable conditions com- 
munication as effected with an Australian-bound boat at a distance 
of 1,050 miles. Very few vessels on the South African coast are 
fitted with wirelesa apparatus, but after the establishment of a 
station there is no. doubt that the principal boats will follow suit. 
The charge for public messages is at the rate of 11d. per word. 


CONTRACTS OPEN and CLOSED. 


T P E CE OPEN. 


Australla.—Augus 2nd. 1,820 Tm e bee fronts 
for the P.M.G.’s Department in Victoria, Queensland, South Aus- 
tralia and Western Australia. See Official Notices June 17th. 

MELBOUERNE.— August 16th. Bare hard-drawn copper cables 
(3 tons 2 cwt.) for the Corporation. See Official Notices to-day. 

August 30th.—Electrical sundries, insulators, wire and sulphate of 
magnesia, for the Deputy-Postmaster-General, Melbourne. Local 
representation. - Specifications at office of High Commissioner, 72, 
Victoria Street, S.W. 

September 7th. Battery material and glassware for P. M. G.'s 
Department in Queensland. See “ Official Notices” July 22nd. 

August 30th. „ and telephone material, for the P.M.G.'s 
Department in Victoria. " Official Notices to-day. 


Austria.— The State Railway authorities in Vienna are 
inviting tenders until August 7th for the establishment of an 
electrio lighting plant at the railway station at Pardubitz. 


Chelmsford. — August 31st. Supplying and fixing 
wiring for lighting Trinity Road: Schools by electricity, with 
alternative tenders for gas lighting, for the T.C. W. H. Pertwee, 
architect, The Institute, London Road, Chelmsford. 


Denmark,—Tenders are invited for the supply to the 
Copenhagen Lighting Department of. cables for direct current 
during the 11 months ending. August Ist, 1911. Tenders, marked 
“ Tilbud pas Jsvnstrémskabler,” will be received at Directóren 
for Belysningsvæsenet, Raadhuset," Copenhagen, up to noon on 
August 4th. A copy of the conditions of tender, &c. (in Danish), 
may be seen by British: makers at the Commercial Intelligence 
Branch, of the Board of Trade, 73, Basinghall Street, London, E.C. 


Hungary.— August 16th.. The municipal authorities of 
Tolun are inviting tenders for the establishment of a small central 
electric lighting station in the town. 


India.— August 3rd. The SA of. State for India 
is inviting tenders for overhead floating staging and electrically- 
driven water-supply pumps. Conditions of contract from the 
Director-General of Stores, India Office, Whitehall. 


Ktaly.—The Naval authorities at Spezzia are inviting 
tenders until August 13th for the € of a quantity of electric 
cables. 


London.—L. C. C. August 30th. * Wiring and fitting for 
electric lighting of the second section of the Woolwich Road car 
depót. See Official Notices July 22nd. 


Manchester,— August 2nd. 
Bloom Street generating.station, for the T.C. 
Secretary, Electricity Department, Town Hall. 


Newport. — August 15th. Carbon-filament lamps, radiator 
lamps, flame arc. carbons, and alternating and direct current two- 
rate and prepayment meters, for the Electricity and Tramways 
Committee. See “ Official Notices” J uly 22nd. 


New . Zealand. — Power-house plant, ‘cars, trucks and 
equipment, rails and fishplates, trolley wire and feeder cable, for 
the Invercargill B.C. See “Official Notices” July 15th. 

‘The specifications, &c., for the supply and erection of installations 
of wireless telegraphy, mentioned in our last issue, may be obtained 
on application to the office of the High Commissioner for New 
Zealand, 13, Victoria Street, London, S.W. Copies may also be 
obtained by British firms at the Commercial Intelligence Branch of 
the Board of Trade. 


Rochdale.—August 3rd.' 4,000 tons of steam coal for 
the Corporation electric power station. C. C. Atchison, engineer 
and manager, Dane Street. 


Spain.—August 16th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders for the concession for the . 
establishment and e of a telephone line in the Linares 
district.. 

Tenders have just been invited by the municipal authorities of 
Navaroles (province of Barcelona) for the concession for the electric 
lighting of the town. 


Whitehaven.—July 30th. Two SHINE for two 
existing Babcock & Wilcox boileri, for the Corporation. See 
2 Official Notices July 22nd. f 


Induced-draught plant for 
F. E. Hughes, 


CLOSED. 


Belgium,—No fewer than seven German firms, one 
French and one British firm submitted tenders to the Société 
Nationale des Chemins de Fer Vicinaux, of Brussels, for the supply 
of the underground and sub-river cables required in connection 
with the electric railways in the Bruges district. We are glad to 
be able to report that the. British firm, Callender's Cable and Con- 
struction.Co., Ltd., of London, succeedod in submitting the lowest 
tender, 
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Bolton.—The T.C. has accepted the tender of Messrs. 
E. Bennis & Co., Ltd., for two sprinkler stokers and self-cleaning 
compressed-air furnaces for a new boiler at the Electricity Works. 


Cape Town.—The tender of Messrs. A. H. Johnson and 
Co., Ltd., of Cape Town, for the supply and erection of electric 
fire detectors and sprinklers (£1,745) at the Houses of Parliament, 
has been accepted. 


. Coventry.— The Electric Light Committee. has accepted 
the following tenders :— 


Feed-water purifier, £795.— The Harris Patent Feed-Water Filters, Ltd., 
Newcastle-on- rne: 
Pipework, £3,775. essrs. Stewarts & Lloyds, Ltd., Birmingham. 


The Committee also reported in favour of the Corporate seal being 
affixed to contracts with the British Thomson-Houston Co., Ltd., 
for the supply of a turbo-alternator for the electric light works; 
with Messrs. Babcock & Wilcox, Ltd., for the supply of four 
water-tube boilers ; and with Measrs. E. Green & Son, Ltd., for the 
supply of two economisers. 


Derby.—The T.C. has accepted the tender of Messrs. 
Taylor, Whiting & Taylor, of Derby, for the electric light installa- 
tion at the Town Clerk’s offices. 


Eccles,—The Education Committee has accepted the 
tender of Messrs. E. M. Evans & Sons, Manchester, at £460, for 
electric wiring and fittings for the new secondary school at 
Monton. 


Hornsey.—The Education Committee has accepted the 
tender of F. Beavan & Co. (Dartford), at £284 17s. 2d., for installing 
electric light in the Stroud Green School. Twenty-four tenders 
were received. 


Leicester.—The T.C. has accepted the following tenders : 


Messrs. Willans & Robinson, Ltd.—Steam turbine with Siemens generator, 


£7,353. 
Messrs. Yates & Thom, Ltd.—Steam-raising plant, £2,686. 


Littleborough.—The Tramways and Electricity Com- 
mittee has, subject to L.G.B. approval, accepted the tenders of 
W. T. Henley's Telegraph Works Co., Ltd., London, for work in con- 
nection with the electric lighting undertaking, as follows :— > 

(u) Supplying of H.T. feeder cables and L. T. distributors, and the 
carrying out of certain road work. 

(5) Supplying and erecting of transformer kiosk in the Square,“ 
with the necessary transformers, and equipment aud. switchgear in 
the sub-station. 


London. — SrEPNEvy. — The following tenders were 
received by the B.C. for the supply of power and lighting distribu- 
tion boards at the Limehouse station :— 

Power Lighting 
boa 


Edison & Swan U. E. L. Co. £123 9 £12 0 £135 9 
Kelvin & J. White, Ltd. (not in 

accordance with specification) 130 3 21 8 151 10 
General Electric Co., Ltd. 142 0 22 0 164 0 
A. W. Pentoe e 60s Lu. - — — 164 0 
Elliott Bros. .. es 144 10 22 5 166 15 
W. White & Co. m oa 151 0 16 0 170 0 
Crompton & Co., Ltd. T — — 192 0 


Having regard to the design and type of the apparatus offered, the 
Electric Lighting Committee recommends the acceptance of the 
General Electric Co.'s tender for the power board, and that of 
Messrs. W. White & Co. for the lighting board. 

HAMMERSMITH.—The Electric Lighting Committee recommends 
the acceptance of the tender of the Standard Cable Co., Ltd., of 
18, Queenhithe, E.C., for 2,500 yards of 025 L.T. service cable, at 
£181. A tender by Messrs. Aubert, Grenier & Co., at £168, was 
rejected. 

FULHAM.—The Electricity Committee, having considered tenders 
submitted for 150 meters, of 3, 5, 10, 25 and 50-ampere sizes, has 
recommended the acceptance of an alternative tender (the lowest 
submitted) by the Electrical Co., Ltd., at an estimated cost of 
£153 10s. Nine tenders were submitted, the highest being for 
£208 158. » 

L.C.C.—The Education Committee has received the following 
tenders for the installation of electric lighting in two schools :— 


St. Mark's Road 
(Kensington, N.). 


Haverstock Hill 
(St. Pancras, W.). 
neering Ge. ee 


{ Motor Eng 

for both schools) . £175 12 6 £210 14 6 
F. A. Glover & Co., Ltd. v 183 0 0 241 0 0 
M. S. Smith & Co ia sid d 191 12 5 241 8 
W. J. Fryer & Co. - a Va 205 15 0 259 15 0 
Tyler & Freeman . . se ics 222 0 0 277 0 0 
Johnson & Phillips.. bi x vs 222 5 0 267 5 0 
E. Lawrance & Sons, Ltd. ys ee 225 0 0 258 0 0 
G. Weston & Sons, Ltd. Sd “a 239 0 0 278 0 0 
E. Morgan vu — 888 0 0 
Chief enyineer's estimates, comparable 

with the tenders . 235 0 0 290 0 0 


The Highways Committee recommends the acceptance of the 
tender of Messrs. Dick. Kerr & Co., Ltd., amounting to £21.629 12s., 
for the roadwork and platelaying, exclusive of the supply of rails 
and special trackwork, for the conduit tramways from Battersea 
Park Road to King’s Road, Chelsea. Portions of the work may be 
sublet to the Anderston Foundry Co. or Wilsons, Pease & Co. 
(yokes); Doulton & Co., or Bullers, Ltd. (insulators) ; Bayliss, Jones 
and Bayliss. and Guest, Keen & Nettlefolds, Ltd (tie-bars, bolte, &c.) ; 
Hadfield's Steel Foundry Co. (plough ard drain-boxes); and the 
Forest City Electric Co. (bonds), 


In connection with the construction by the Metropolitan Electric 
Tramways, Ltd., of the extension of the existing tramways in 
Harrow Road, arrangements have been made for the overhead 
equipment to be carried out by Messrs. Dick, Kerr & Co., Ltd., 
and the supply and laying of cables by Callender's Cable and 
Construction Co., Ltd., both at schedule rates. 

The undermentioned tenders from selected firms, for the supply 
of an electric winch at Forest Hill sub-station, have been 
considered :— 


Ernest Scott & Mountain, Ltd., Gateshead-on-Tyne .. £135 


16 
Clarke, Chapman & Co., Ltd., Gateshead-on- Tyne. 166 0 O less 24% dis. 
Royce, Ltd., Manchester : ; .. 165 10 0 
General Electric Co., Ltd., Birmingham.. , .. 18715 0 
Electric Construction Co., ‘Litd., Wolverhampton . . 202 0 0 


pon estimate of the chief officer of tramways, comparable with the tenders, 
8 
Tenders included £15 for extra work if required. The Committee 
recommends the acceptance of Messrs. Ernest Scott & Mountain's 
tender. 

The tender of Messrs. F. Mountford (Birmingham), Ltd., for 266 
standard door-locks for draught screens for cars, at 7s. each, less 
24 per cent. dis., has been recommended for acceptance. 


Southend.—The T.C. has accepted the tender of the 
Jandus Arc Lamp and Electric Co., Ltd., for 13 arc lamps, at 
£104 5s. | 


Stretford.—The Council has accepted the tender of 
the Tudor Accumulator Co., Ltd., for the replating of the existing 
battery and the supply of 24 additional cells. 


NOTES. 


Institution and Lecture Notes, THE INTERNATIONAL 
RAILWAY CONGRESS AND ELECTRIC TRACTION.— The question of 
electric traction was discussed at the recent Congress held at 


Berne, reports being presented by representatives of Germany, 


Austria-Hungary, the United States and other countries. During 
the deliberations many differences of opinion were manifested on 
the subject, both from a technical and an economic point of view. As 
a consequence of this circumstance and of the inadequate clearing up 
of the situation the congress, while consenting to the recording 
of the united conclusions of the German reporters on the question, 
adopted a general expression of opinion stating that electric train 
haulage has made good progress in recent years in a technical 
respect, so that it is possible to solve the problem of working main 
lines in a satisfactory manner, whether by the use of locomotives 
for high speeds and heavy loads or by the employment of motor 
cars. This problem can be solved by various electrical systems of 
traction, the adoption of one or another being a question of 
conditions, The congress invited those railway administrations 
which propose to introduce electrical working on their lines to 
arrive at à mutual understanding inorder to facilitate the passage 
of rolling stock over the various systems as much as possible. 
On the other hand, the conclusions which the German reporters 
failed to induce the congress to adopt were as follows :— 
(1) The form of current is not to be selected according to the special 
advantages for individual lines, but from the beginning with 
consideration to suitability for large networks ; (2) The introduc- 
tion of electrical working promises to yield considerable economies 
on definite sections as compared with steam locomotion, especially by 
the utilisation of water powers capable of storage, and by the 
adoption of electrical operation it is possible to increase the capacity 
of a railway without fresh expenditure for technical constructional 
works; (3) According to the present position of technical science, 
the single-phase system represents for the conditions in Germany, 
Austria and Switzerland, the form of current which is best adapted 
to the requirements of main line working ; although the polyphase 
current, as well as the direct-current system, has also in many cases 
proved equal to these requirements ; (4) A periodicity of between 
40/3 and 50/3 seems the most suitable for the single- phase alternating 
current, and a pressure of from 10,000 to 15,000 volts in the working 
conductor is admissible and sufficient. 

CANADIAN ELECTRICAL ASSOCIATION.—At the twentieth annual 
convention of the Canadian Electrical Association, held at the 
famous summer resort, Muskoka Lakes, on July 6th to 8th, a very 
enjoyable time was spent by the members and their friends. The 
officers elected for 1910-11 were: — President, P. S. Coate, Ontario; 
first vice-president, E. A. Evans, Quebec; second vice-president, 
W. L. Adams, Ontario: secretary-treasurer, T. S. Young. Managers’ 
Committee: J. J. Wright, R. S. Block, R. F. Pock, L. V. Webber, 
A. L. Mudge, D. H. McDougall, Toronto; W. C. Bria, Fort William; 
W. Rijersen, Duluth, Minn.; A. F. Dion, Ottawa ; F. O. Chilsom, 
St. John, Quebec. 

Mr. A. A. Dion (Ottawa) read a paper prepared by Mr. A. S. 
Loizeaux (Baltimore, Md.) on " The Protection of Service in Large 
Electric Systems.“ Speaking from experience, Mr. Dion emphasised 
the great appreciation of the public to-day of an assured continuity 
of service, even when it was found necessary to charge higher rates 
for such service, Consequently, the fact that municipal plants 
claimed to have lower effective rates was no indication that the 
private companies would lose customers. 

Mr. Chas. Scott, of Pittsburg, Pa., U. S.A., past- president of the 
American Institute of Electrical Engineers, read a paper on Trans- 
mission Line Regulation. 
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THE ROYAL COURTS OF JUSTICE, LONDON, ILLUMINATED BY OSRAM“ LAMPS. 


Also used for lighting the Victoria Law Courts, Birmingham, and numerous 
Kindred institutions throughout the country. 


All Voltages—2 to 260. All Candle-powers—2 to 1000. 


Head Office: 
67, Queen Victoria St., London, E.C. 


‘co 
C2 TRADE MARK hne; 600 Wall 15 lines). Tele yma: Electricity Lond T 


Branches: Manchester, Birmingham, Glaszow, Cardiff, 
Newcastle-on-Tyne, Belfast, Dublin. 
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CUTTINGS " 


“ELECTRIC - 
. MOTOR 8 


40050 HP. 


P CUTTING Bros [1 
2 london Office & Showrooms «7 DYNAMO& MOTOR MANUFACTURERS 
119. CLERKENWELL RD, EC. FE WORKS STAMFORD : 


O TELEGRAMS ZCUTTiNGLY' EONDON: 7; * TELEGRAMS! CUTTING STAMFORD . € 
TELEPHONE 10025 CENTRAL ., TELEPHONE; | o, | 2 STAMFORD s MT 


against all Competitors. 


SUCTION GAS PLANTS. 


WRITE FOR CATALOGUE. 


The ENGINE and PLANT Illustrated 
below won the GOLD MEDAL (High- 
est Award) at the recent trials at 
the Royal Show, Derby, against all 
Competitors. 


ven LYNE, MANCHESTER. LONDON: 75a, rms pomi st. 


d THE ELEUINIUAL KEYIEW NUPPLEBENT. | {daly 49, 1919. 
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STERLING 
AUTOMATICS. 


„ COMMON BATTERY 

S» — AUTOMATIC REPLACEMENT 

INTERCOMMUNICATION 
-TELEPHONES. 


S 31 o 0 Y 
i 1 — — Oe 


6. 427. ` | EE 


For fuii particulars and Prices see 
Pamphiet No. 160. 


ADVANTAGES : 


One common battery of Invicta cells sup- 
plies the ringing and speaking current for 


the whole system. 


it is only necessary to move the Line 
Selector when making a call. 


calls may be received and answered 
lrrespective of the position of the Line 
Selector. : 


~ 


When conversation is finished the act of 
replacing the receiver or hand set auto- 
matically disconnects the switch. 


THE STERLING TELEPHONE & ELECTRIC CO., Ltd., 


200, UPPER THAMES STREET, LONDON, E.C. 
Telephones : 6089 Bank 12,716 Central Telegrams : ‘ Cucumis, Lor don.“ 
Works: - - - - - DAGENHAM, ESSEX. 
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IRONCLAD SWITCHGEAR 


"SALFORD" TYPE. | | 


) 
p 


LI r Zap 
í 
| | 
due 


1.7 


* | 
- i sas. E 
— ——— — opo dvd —U[„ —— — 
s 


Combined 
Switch and Fuses 
(open). 


— 


D.P. and T.P. COMBINED SWITCH & FUSES. 


Best Quality Porcelain Fuses. 
Rapid Action Knife- pattern Switches. 
10 to 200 amps. 250 to 600 volts. 


ABSOLUTELY WEATHER AND FOOL-PROOF. 


Switch cannot be operated when case is open. 
Cover cannot be opened when switch is closed. 


d. Specially recommended for all heavy work as in 
DOCKYARDS, MINES, COLLIERIES, RAILWAY 
GOODS YARDS, and other exposed situations. 


Descriptive Leaflet X 1415 sent Free on request. 


D.P. and T.P. SWITCHES. | 
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THE 


Specific Articles of any Kind Wanted, or for Sale or 
^| "Per Word (minimum is.) Box Number and 


PE - 
os 4. — — 


— 


— — — — 


“ELECTRICAL REVIEW”. 


CHEAP. PREPAID ADVERTISEMENTS 


„ Relating to Situatione Vacant, Situatione Wanted, Businesses Wanted, Businessee for Sale, Patente for Sale, 


ai Electrical Review” 


Three Consecutive Insertions for tho Price of Two, if ordered and prepaid with 
first insertion. 


LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Adverticementa are te be answered te a gives Number at the Electrical Review” Office, applications fer Nemes 
and Addresees ef the Advertisers will be entirely disregarded, aad Lettera giving lacerrect Box Nambers will be destroyed. 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, L'odgate Hill, London, E. O. 
OFFICIAL NOTICES, Se., ls. per Line in Column. 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and has 
. by far the LARGEST CIRCULATION of any Electrical Industrial Paper in Great prim 
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Exchange, are inserted at the rate of ONE PENNY 
Address count as Seven Words. 


— — 


— 


e a = 


Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box number 


ARE FORWARDED NIGHTLY. 


Postages incurred are charged at cost. 


7 - 


ELECTRICAL 


PARTNERS and PARTNERSHIPS. 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, London, E. C. 


16, Albert Square, 26, Collingwood Street, .- 
Manchester. _ Newcastle-on-Tyne. 


JOHN GLOVER & CO., 


17, Collingwood St., NEWCASTLE-UPON-TYNE. 


CONSULTING ENGINEERS, 
 VALUERS AND AUCTIONEERS, 


ENGINEERING WORKS AND 
GENERAL MANUFACTORIES, MILLS, &c. 


Annual Valuations, Inspections, and Stocktakings at siodérite fees. 
Specialists in Works Equipment and Organisation. 


Telegrams—VALUATION, NEWCASTLE-UPON-TYWR. 
Telephone—OxzrTnatr 4408. 


EDUCATIONAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


BNGINBBRING AND CHBMISTRY. 


CITY AND GUILDS OF LONDON INSTITUTE. 


1 are two City and Guilds Colleges providing Courses of Instruction in > 


gineering and Chemistry. The City and Guilds Central Technical 
College Behin Road), and the City and Guilds Technical College, 


Finsbury (Leonard Street, E.C.). The Entrance Examinations to both Colleges 
ard held in September, and the Bessions commence in October. Particulars of 
the Entrance 


xaminations, Scholarships and Courses of Study, may be obtained 
from the respective Colleges, or from the Head Office of the Institute, Gresham 
College, Basinghall Street, E.C. 
CITY AND GUILDS CENTRAL TECHNICAL COLLEGE 
(BXHIBITION ROAD, 8.W.). 
A College for higher Technical Instruction for Day Students not under 16 pre- 
to become Civil, Mechanical, or Electrical Engineers, Chemical and 


3 75 Manufacturers, and Teachers. The College is a School of the University 


-~ 


of London," and also forms the Engineering Section of the Imperial College of 
nce and Technology. The Entrance Examination includes the subjects of 
Mathematics, Mechanical Drawing, Physics, Chemistry, English Composition- 
and French or German Translation, and the Courses of Study for the Associate, 
ship of the Institute cover a period of three years. 
Professors :— 
W. E. Dalby, M.A., B.So., M. last. C. K. 
(Dean for the Session), 
T. Mather, Wu. Sch., F.R.S. 
Chemistry T ee H. E. Armstrong, Ph. D., LL.D., F.R.S. 
Mechanics and Mathematics — .. — 0. Henrici, Ph.D., LL.D., F.R.S 


CITY AND GUILDS TECHNICAL COLLEGE. FINSBURY 
(LEONARD STREET, CITY ROAD, Z. O.). 

A College for Day Students preparing to enter Engineering and Chemical 
Industries, and for those who have already served an apprenticeship, and also 
for. Evening Students. The subjects of the Entrance Examination are 
Mainemapcsi and English Composition gnd Précis Writing. The Day Courses 

in gec echanical or Electrical Engineering cover a period of two years, and those 
in oming three years. Fees, £20 per Session. Professors :— 

Physics and Siivanus P. Thom » 0.80., F.R.S., Principal 

NO T em et the Col ege. 

Mi } €. 8. Coker, M.A., b. se., f. f. 8. k., in. last. . x. 


20 ee ae R. Meldola, F.R.S., F. l. &. 
City and Guilds of London Institute 
Gresham College, Basinghall Btreet, E.C. 


i 
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ENGINEERING.. * 


Fees, £36 per Session. 8 


EDUCATIONAL E E 


UNIVERSITY OF GLASGOW. 


Departments of Engineering, Mining, and Naval Arohitecture. 


Difino of Engineering { e fl. et. C. L., 

_ Professor of Naval Architecture { J. Eg lf. Eb. 
Professor of Mining .. " .. Chartes Latham, M. I. M. E. 
Tena Nn „ Drawing ) Marry Bamford, M.So., A-M-Inet.C.E. 


Jenn S. Nicholson, D.8o., Whit.Soh., 

A. A. I. . K. 

HE SESSION commences on 17th OCTOBER, 1910, and ends on 

23rd Marcs, 1911. Students usually spend ‘the Summer 
months in Practical Work, thus receiving their training on the 
Sandwich System. 
: Prospectus of the Courses for the Degrees of B.Sc. and D. Bo. 
in Engineering, and Syllabus of Classes will be forwarded on 
application to the Assistant OrxRE, Matriculation Office, The 
University, Glasgow. 8994 


Lecturer on Electrical Engineering { 


THE UNIVERSITY OF LIVERPOOL. 


Session 1910-11 Commences on Tuesday, October 4th. 
FACULTY OF ENGINEERING. 
Dean—J. WEMYSS ANDERSON, M. Inst. O. E. 


PROFESSORS AND LECTURERS, 


Harrison Professor—W. H.  WATKINSON, 
MTER, M. Inst. C. E., M.I.Mech.E., 


Lecturer in Strength of Materials— 
W. Mason, M.8c., Assoc. M. Inst. C. E 
Dav J ge Professor— 
W. MancHaNT, D.., M.I.E E. 


ELECTRICAL . 
g i Professor Ay We PERROTT, M. A. I., 
| 
— d 


ENGINEERING. 
CIVIL ENGINEERING 


NAVAL ARCHITECTURE: 
ENGINEERING ima : 


1 W. D ABELL, R.C.N.C. ret., 
M.Inst.N.A. 
Lecturer—J. WEMYSS ANDERSO 


AND DRAW M. Eng., M. Inst. C. E., M.L.Mech.E, 
MATHEMATICS Fro P CAREY, M.A 
yon Jones essor— 
PHYSICS . es L. R. WILBERFOROE, M.A. 


INORGANIC CHEMISTRY . 
RAILWAY ENGINEERING { 


Grant Professor—E. C. pt BaLy, F. R. S. 
Associate Professor J. A. F. ASsPINALL, 
; M Eng., M.Inst.C.E., P.I.Mech.E. 


MUNICIPAL Associate Professor—J. A. BRODIE, 
ENGINEERING.. M.Eng., M.Inst.C.E., M.I.Mech.E. 
MUNICIPAL ELECTRICAL Associate fessor—A. BRoMLEY HOLMES, 
ENGINEERING. Ms M.Eng., M.Inst.C.B., M.I.E.E. 

DOCK AND HARBOUR Associate Professor— 
ENGINEERING .. p ANTHONY.G. Lysten, M. Inst. C. E. 


The Courses of study in the Faculty leading to the ordinary 
degree of Bachelor of Engineering extend over at least three years. 
They are so arranged as to afford a general scientifio training 
for those who intend, with or without graduating, to become 
engineers, naval architeota, or architects and surveyors. 

Students who do not proceed to a University degree may take a 
course of not less than two years leading to a Certificate in . 
Engineering. 

The Honours Schools enables ‘students to specialise in some 
branch of the Profession, and opportunities afe afforded for post- 
graduate work and research. 

The special Prospectus of the Faculty may be obtained on appli- 
cation to the undersigned. 

| P. HEBBLETHWAITE, M. A., 


- Registrar. 9259 


(Continued on nact page.) 
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EDUCATIONAL NOTICES.— Continued. 


- UNIVERSITY OF LONDON, UNIVERSITY COLLEGE. 


Provost—T. GREGORY FOSTER, Ph.D. 
Session 1910-11. 
FACULTY OF ENGINEERING. 


nn SESSION begins on MoNpav, OCTOBER 8rd. 


J. D. Cormack, D. Se., M.Inst.Mch.E. 
(Vice-Dean). 

J. A. Fleming, M. A., D. Be., F. R. S. 
(Dean). 


MECHANICAL ENGINEERING oe 
ELECTRICAL ENGINEERING ee 


ELECTRICAL DESIGN xs .. H. M. Hobart, M.Inst.C.E. 


H. Deans, M.Inst.C.E. 


(Railway 
Engineering). 
A. T. Walmisley, M. Inst. C. E. (Water- 


CIVIL ENGINEERING. ee 


ways, Harbours and Docks). 

W. N. Blair, M.Inst.C.E. (Roads, 
Street-Paving, Tramways). 

Osbert Chadwick, M.Inst.C.E., 
M.Inst M.E., C.M.G. 

R. E. Middleton, M.Inst.C.E. , 

M. T. Ormsby, M. Inst. C. E. I. 

E. Sprague, A. M. I. C. E. 

ee F. T. Trouton, M. A., F. R. S. 

Sir W. Ramsay, K. C. B., F. R. S. 

N. T. M. Wilsmore, D. So. 

Karl Pearson, M. A., F. R. S. 

E. J. Garwood, M. A.) 

M. J. M. Hill, M. A., Sc. D., F. R. B. 

H. R. Kenwood, M. B., D. P. H., F.C. B. 
F. R. S. E. 


MUNICIPAL ENGINEERING .. ee 


SURVEYING uu 
PHYSICS s 
GENERAL & PHYSICAL CHEMISTRY 
APPLIED MATHEMATICS .. «. 
ECONOMIC GEOLOGY .. a e 
MATHEMATICS .. se . oe 
HYGIENE AND PUBLIC HEALTH .. f 


DEGREE AND DIPLOMA COURSES. 

Students deeirous of entering the Faculty of Engineering with 
the view of. taking a full Degree or Diploma Course must have 
passed the Matriculation Examination, or some other Examination 
accepted in ite stead. 

Fee for the fall three-year Diploms Course in Engineering, 
including the Course for Graduation (B.So.) in the Faoulty of 
Engineering, 120 Guineas (payable in three instalments of 45, 40 


and 85 Guineas). M 
l  BPECIAL COURSES. | 

Students who have already undergone a partial training else- 
where, and who have attained & sufficient standard, may enter 
for a Course occupying less than three years, and may obtain a 
General Certificate of Engineering after not lees than two con- 
secutive Seasons. 

POST-GRADUATE WORK AND RESEARCH. 

Graduates in Science or Engineering, or Students who have 


done the work equivalent to a Degree, may be admitted to Special 
Courses of Study or to prosecute original research. ` 


l ADMISSION. 
Intending Students should communicate with the Provost as 
soon as possible, aud in any case not later than BrPTEMBER 20th, 
and should send a full statement of their previous training. 


Full particulars may be obtained on application to the under- 


signed | | 
WALTER w. SETON, M. A., 
Secretary. 
University OOLLEGE, LONDON 


(Gower Street). 9228 


ENGINEERING AND TECHNICAL OPTICS, 


Northampton Polytechnic Institute, Clerkenwell, London, E.C 


MECHANICAL AND ELECTRICAL ENGINEERING AND ELECTRO-CHEMISTRY. 
Full Day Courses in the Theory and Practice of the above Bubjects will 
commence on Monpay, Octoser rd, 1910. The courses in Mechanical 
Engiueering, include specialization in Automobile and Aeronautical Engincer- 
ing, and those in Electrical Engineering include specialization ta Radio- 
Telegraphy. Entrance Examination on Wednesday and Thursday, September 
28th and 29th. These Courses include periods spent in Commercial Work. 
shops and extend over Four years. They also prepare for the degree of 
B. So. in Engineering at the University of London. Fees £15 or £11 per annum. 
Three Entrance Scholarships of the value of £62 each will be offered for 
competition at the Entrance Examination in September next. 
TECHNICAL OPTICS. l 
Full and part time Day Courses in all branches of this important department 
of Applied Seien given in specially equipped Laboratories and Lecture Rooms, 
Full particulars as to Fees, Dates, &c., and all information respecting the 
work of the Institute can be obtained at the Institute or on application to 


R. MULLINEUX WALMBLEY, D. So., Principal. 9211 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s), Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


ERONAUTICS; Installation Management; Wiring; Bleo- 
trical Engineering; taught by Correspondence by British 
Experts to Students all over the world. Send for particulars to 
the British Correspondence School, Dept. B., 86, Maiden Lene, 


Strand, W. C. 6882 


PPOINTMENTS at commencing salaries of from £100 to 
A £180 per annum, awaiting studente of the London Telegraph 
Training College, Ltd. This Inetitution (established 16 years 
ago) is constantly securing good and permanent positions in the 
Cable and Wireless Telegraph Services (after a few months’ 
training) for youths and young men from 16 to 24 years of age. 
The Oollege possesses two Wireless Telegraph Stations equioped 
with complete installations of the latest types.—Apply for Pros- 
peotus to Dept. C., Morse House, Earl's Court, S. W. 9232 
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EDUCATIONAL NOTICES.— Continued. 


ORRESPONDENCB Courses in Electrical Engineering, 
Mathematics, Mechanics, Strength of Materials and Machine 
Drawing.—Apply for Syllabuses to UNIVERSITY ENGINEERING 
OoLLEGE, 8 Eoad, Forest Hill, London. 9256. 


SITUATIONS VACANT. 


Latest time for receiving 9.30 a.m. Thursday. 


„ letters are not to be delivered té oertain firms or individuals (t 
known), instructions to that effect sheuld be sent te the Manager of the 


ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannet in sueh cases be returned te them, ner can 
the names ef Advertisers using a number in any way he disclosed. 


Original Testimonials should never be sent. 


EDITOR WANTED 


Y Canadian Publishing House; experienced Editor for 
Electrical Journal, with thorough knowledge of Electrical 
Engineering and Allied Commercial Questions; under 40 years of 
age, resourceful, energetic, with natural inclination and ability to 


: study and meet requirements of the field; permanent position and 


good opportunity to right man.—Stote full particulars; experience 
salary, ko, '* C. H. T.,“ care F. G. MORLEY, POS s 
: Secretary Board of Trade, Toronto. 
. 9126 


NORTHAMPTON POLYTECHNIC INSTITUTE, 
St. John Street, London, E.C. 


HE Governing Body invite applications for the following appointments to 
take effect after the summer vacation. 
ELECTRICAL ENGINEERING DEPARTMENT. : 

_ SENIOR AssisTANT to take charge of New Electric Generating Station, full 
time. Knowledge of gas engines, and of both continuous and alternating 
current machinery and switchboards essential. Salary 45s. per week. 

JUNIOR AssISTANT for the above, chiefly to take charge of the producer plant. 
Full mes Should have had experience in Central Station work. Salary 28s. 
pet week. 

SECOND LECTURE Assistant. Fulltime. Salary £80 per annum. 


MECHANICAL ENGINEERING DEPARTMENT. 
ASSISTANT LECTURES AND DEMONSTRATOR. Full time. Salary £120 per annum. 


Further particulars of the conditions of any of the above appointments can : 
be had on application at the Office of the Institute, dr of the undersigned, but 
applicants writing for particulars are requested to be careful to specify for which 
vacancy particulars are desired. All applications are required to be sent in at 


an early date. 


R. MULLINEUX WALMSLEY, D.Sc., Principal, 9172 


VICTORIA FALLS AND TRANSVAAL POWER CO. 


T Victoria Falls and Transvaal Power Company require the 
services in the Transvaal of 6 Shift Engineers, 8 Boiler 
House Superintendents, 6 Senior Switchboard Attendants, and 
6 Junior Switchboard Attendants. Must have experience to 
operate three-phase high-tension turbines, Baboook & Wiloox 
boilers, chain grate stokers, and high-tension three-phase switoh- 
gear. 

The salaries offered are :— 


Bhift Engineers — Een £85 per month, 
Boiler House Superintendents £836 „ » 
Senior Switchboard Attendants £25 ,, » 
Junior Switchboard Attendanta £21 „, are 


The men appointed will be required to enter into a two years’ 
agreement on arrival in South Africa. 

The Compány will pay second class travelling expenses and 
salary during the travelling time to South Afrioa. 

Applications to be sent by letter to THE SECRETARY, VICTORIA 
FALLS AND TRANSVAAL POWER Company, LTD., 2, London Wall 
Buildings, London, stating concisely experience, age, and the 
earliest date on which the applicants can leave England. 9203 


UNIVERSITY OF BIRMINGHAM. 
Assistant Lecturer aad Demonstrator in Electrical Engineering. 


HB OOUNOIL invite applications for the above appoint- 
ment. 

Candidates must be Graduates, and must have had at least one 
year's employment in a responsible position in the test room of a 
first-class electrical engineering firm. Oandidates with experi- 
ence in lecturing will be preferred. The successful candidate will 
be required to superintend the students’ work in the electrical 
engineering laboratories, and to assist the professor in tutorial 
classes. 

Stipend £150 per annum. 

Applications should state age, training, and previous experience, 
and should send in the applications, accompanied by copies of 
testimonials (not originals) on or before the 17th day of 
SEPTEMBER, 1910, to the undersigned, from whom further particu- 
lars may be obtained. 

The appointment and stipend will date from the lst October next. 


GEO. H. MORLEY, 


Secretary, 9252 


(Continued on next page.) 
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SITUATIONS VACANT.— Continued. 


SUB-STATION ATTENDANT. 


JA eens are invited for the post of Sub-station 
Attendant. Applicants must have had experience with 
high-tension three-phase A. O. Switchgear, converting plant, and 
low-tension three-wire D. O. supply. Salary to commence 80a. 
per week. The successfu] applicant will be required to reside 
within the Borough of Stepney. 

Applications, staticg age, experience, and accompanied by not 
more than three recent testimonials, to bs addressed to ENGINEER 
AND Manager, No. 27, Osborn Street, Whitechapel, E. 9204 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 18.). Three Consecutive . 
tha price of two; if ordered and prepaid with first insertion. 

Box Number and Exacraicat Review address count as seven words. 


Wher. Advortisements aro to be answored tea givon number at 
the ELECTRICAL REVIEW Office, applleations fer names and 
addresses sf tuo Advertisers will be ontirely disregarded. 


Unless otaerwise instructed, all letters received in answer to advertisaments 
with a box number are forwarded nightly. Postages incurred are charged a$ 
cost. : 


TEST-Room Assistant is required by a firm of electrical 
instrument makers.—Btate age, qualifications, and salary 
required, 9209, r. orion Review, 4, Ludgate Hill, London. 


APABLE Engineer wanted, for continnous-current two-wire 
station in seaside town. Commencing salary £100 per 
annum. Must be prepared to invest capital in the undertaking. 
— Apply with testimonials to J. & W. Purves, 11, Bedford Circus, 
Exeter. 9216 


YNAMOS and Motors.—Foreman. Fitter required for Man- 

chester district, permanent situation.—State age, experience 

and wages required, 9104, BrsorRicCAL RWI, 4, Ludgate Hill, 
London. a 


ARTEEN Oounties.— Advertisers are desirons of sppointing 

on commission, Technical Salesman for aro lamps, instru- 

ments, switchgear, motors. Exclusive services not required.— 
9201, Er. vor CAT Beview. 4, Ludgate Hill, London. 


. Engineer of thoropghly sound practical and 
theoretical training required for abroad; good healthy 
climate. Age from 80 to 40. Must have experience of naval 
requirements. Salary of about £600 would be paid to really well 
qualified man.—Application by letter, wfth full particulars of 
experienoe, to 9014, Ur«cruicAv Review, 4, Ludgate Hill, London. 


1 Firm of Electrical Contractors in provincial 
town, contemplating opening a branch in Manchester, or 
purchasing small established electrical business there, wish to 
enter into negotiations with a young energetic man as representa- 
tive. Applicants must have practical experience in the business, 
and preference would be given to one having a thorough knowledge 
of estimating and possessing a local connection among Consulting 
Engineers, Architects and principal business houses. Apply 
stating age, experience and remuneration required. — 9269, 
HüzorRICAL Revirw, 4, Ludgate Hill, London. 


FFF required, by electrical manufacturing firm. 

Must be capab'e of turning work out quickly and accurately. 
Must have knowledge of piecework system and be good dis- 
ciplinarien.— Reply, stating age and wages required, to 9202, 
BtmotRICAL Review, 4, Ludgate Hill, London. 


OBEMAN wanted, for telephone assembling. Only men with 

previous experience need apply. Manchester district. State 

age, wages, full experience. Unless all above particulars are 

Meg application ignored.—9205, BrBOTBRICAL Review, 4, Ludgate 
London. | 


foreman wanted, for works in Darham, on switchgear and 
repotition work. Only first-class men with organising 


ability and experience with piece-work rates need apply. Excel- 
lent opening for the right man.—Apply, stating salary, to 9247, 
MreorRiCAL Bzvizw, 4 Ludgate Hill, London. 


JST ERS required at once by a London Undertaking ; men who 
can do their own plumbing. Temporary job. Wages 45s. 
per week of 58 hours.—Apply 9276, Mirormvuat REVIEW, 4, 
Ludgate Hill, London. 
à bres Draughtsman in large electrical works near London; 
should have had technical training and some shop experience. 
Apply, stating age and salary required, to 9248, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


VT AINS Assistent required, for large power company, with 

experience on high and low tension cable system; overhead 

main experience a recommendation. Salary about 80s. per week. 

—Apply, stating age and experience and forwarding references, to 
9249, ELECTRICAL HzVigW, 4, Ludgate Hill, London. 


ERCURY Motor Meters.—Expert wanted at once by large 

Continental works, Must be thoroughly acquainted with 

all theoretical and practical points, and have full knowledge of 

existing patents. One with extensive shop experience and able to 

superintend manu prooess in every detail preferred.— 

Apply, stating particulars, to 9087, ELECTRICAL Rrvisw, 4, Ludgate 
Hil, London. 


SITUATIONS VACANT.—Coniinusd. 


6 occurs in small central station for young gentleman 

with good technical training, to learn central station work. 
Small commencing salary offered.— 9250, BLECTRICAL REVIEW, 
4, Ludgate Hill, London. 


eee 
ip eos Pupil.—Vacancy occurs in Corporation Electricity 

Works. Every opportunity given to obtain experience in 
up-to-date high-tension electrical station.—Apply BoRovcH ELxc- 
TRICAL ÉNGINBEB, Hastings. 9195 


aaaea ð 8 
F for about three months, thoroughly competent 

and experienced Permanent Way Engineer to take charge 
under Manager of Tramway Reconatruction.— Address, stating par- 
ticulars of experience and salary required, 0251, ELECTRICAL 
Rzvirw, 4, Ludgate Hill, London. 


S a idume prominent firm of wholesale elec- 
trical manufacturers require a smart Salesman for their 
Leeds office and stores, for the sale of steel condnits and gcneral 
electrical accessories. Only applicants with experience in the 
selling of these goods to the trade, and preferably with a conneo- 
tion on the Yorkshire ground need apply, stating salary required 


and fall partionlars.— 0224, BLECTRICAL Ruvirw, 4, Ludgate Hill, 
Londcn. 


ae 
v and Switohb»ard Hands wanted, also Improver for 

meter shop, able to make up movementa.— State age, wage. 
and ex poi ienoe, WALSALL LTC RICAL Co., Lro., Walsall. 


9245 


Höf AAA ⁰⁰⁵⁰yy ĩ y d CDU UR MN 
S Attendant wanted, for R. r., three-phase and 

J D.C. traction station. Wages £1 per week of 56 hours. 
State experience and forward copies testimonials to ENGINEER, 
Rhondda Tramways Oo., Porth, Glam. 9215 


AHEAD and Battery Attendant wanted, for sub-station 
near Loudon.—State age, wages required and experience, to 
9244, Nr. noraicar Rzvixw, & Ludgace Hill London. 


a pt 
CPSA ee South Yorkshire, Derbyshire and Lincolnshire. 
Electrical machinery, lamps, fittings and accessories. Com- 


mission only to commence.—9378, ELECTRICAL Review, 4, Ludgate 
Hill. London. EE 


— a —ꝛ—— — 
WV A0ANOY for Improver.—Premium £25 returned in wages 


second year. Exceptional opportunities for gaining 
thorough knowledge in central station work, including shifts, 
mains, house installations and all outeide work.— 9246, ELECTRICAL 
Revirw, 4, Ludgate Hill, London. 


— . M ————— 
We. for Premium Pupil; also Improver without salary.— 
Apply ORTE ENaiNzER, Electricity Works, Watford. 9240 
Ws TED experienced Switchboard Draughtaman. Applica- 
tions (ecdorsed ‘‘ Draughteman”) stating age, salary 
required, and particulars of past and present employment, to be 
addressed to the Manager, The Electrio Construction Co., Ltd., 
Bushbury, Wolverhampton. 9208 


W Erectors for eleotrio passenger and goods lifts. 
Must be capable of wiring and testing.— Wk. WADSWORTH 
AND Sons, Thynne street, Bolton. 9225 


— —ñññññññůñ —L—' .. —— ä — 
W Shift Engineer for a private power station; must 

have sound mechanical training, experience with the 
running of large gas engine and the operation of bigh - tension 
three-phase alternators in parallel. Seven shifts per week, 
alternate night and day. Wages 503.— Address, 9236, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


a a Be RN 
WW ANIED, Fitter for Hired Motor Department for fixing, 

maintenance and repairs, fitter and turner preferred, 
wages 82s.—Apply stating age, particulars of past experience with 
copies of references to NORTHAMPTON ELECTRIC LIGHT AND POWER 
Co.. LTD.. Northampton. N 9198 


— — —— ꝗßꝛ·ů ů —ͤ—ů— TG 
WND immediately for large Engineering Works in 

Midlands, smart young Draughteman accustomed to 
power station lay-outs.— Write stating age, salary required and 
past experience, together with copies of testimonials or references 
Box 5608 at Horncastle’s. 61. Cheapside, B.C. 9193 


Ws TED by a firm of manufacturing engineers, an Assistant 

Engineer for outside work; must be a fair draughtsman. 
Wages from 30a. to £2 per week.—Apply 9281, ELECTRICAL 
Brvizw. 4, Ludgate Hill, London. 


ee en aPC een nea ON oe a ee 
Wwe by well-known company manufacturing electricity 

meters and motor control gear, a capable and experienced 
representative for the Manchester area. Applicants &houli have 
had extensive experience in the sale of this class of apparatus, and 
must be well connected throughout Lancashire and Cheshire.— 
Applications giving full particulars and salary expeoted to 9220, 
ELECTRICAL Review, 4, Ludgate Hill, London. 


ANTED Armature Coil Winder, able to make own formers, 
late B.T.H. man preferred, state lowest wage.— 9257, 
DLTCTRICAL Review, 4, Ludgate Hill, London. 


ELL-known firm, with established connection, seeks Repre- 
sentative already travelling Southern Counties, (Kent, 
Sussex, Hants., Dorsetshire), and capable of selling in addition 
motors, aro lamps and inBtruments.—9200, ELECTRICAL Hrvirw, 
4, Ludgate Hill, London. 


(Continued on mezt page.) 
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SITUATIONS VACANT .— Continued. 


IREMAN wanted for country job, casing.” —Apply, stating 
age, wages and reference, to 9262, BLECTRICAL HEVIEW, 
4, Ludgate Hill, London. 


OBKING Foreman wanted, for house-wiring, motors, &0. 

Experience in A c. and two-phase work. Must be of good 

address and able to estimate and interview.—9226, ELPROTRICAL 
RWI. 4, Ludgate Hill, London. 


OBKS Foreman wanted for London electrical works. Ex- 

perience electrical instruments and motor control gear, 

smart and up-to-date in machining, repetition work and assembling. 

Good organiser. Applications giving full particulars of experience, 

together with copies of testimonials, and stating age and salary 
expected.—9190, EnzcTRIiCAL Review, 4, Ludgate Hill, London. 


M letters are not to be delivered to certain firms sr individuals (f 
known), instructions to that effect sheuld be sent to the Manager of the 
ELECTRICAL REVIEW, who will de his beet te carry eut such instructione. 


Letters of applicants eannet in sueh casee be re(urned te them, ner can 
the names of Advertisers using a number in any way be disclosed. 


APPOINTMENTS FILLED. 


N O.8876.—The Advertisers thank all applicants and beg to 
inform them that the post is now filled. 9207 


WITCHBOARD Attendant, Wimbledon. — Candidates are 
thanked for their applications. The position is now ge 
9268 


SITUATIONS WANTED. 
Latest time for receiving 9.30 a.m., Thursday. 


ELECTRICAL AND MECHANICAL ENGINEER. 


Ho (84) fally qualified, acoustomed to act as Resident 

Engineer in charge of complete central station and trans- 
mission plants, erection and running, including overhead, under- 
ground and submarine lines, &o., at home and abroad; wide ex- 
perience, initiative, organisation.— Write 9227, ELBOTRICAL REVIEW, 
4, Ludgate Hill, London. 


Cheap prepaid Advertisements are inserved under this heading at the rate 
et One Penny Per Word (minimum 1s.) Three Consecutive Insertions fog 
the price of wo, if ordered and prepaid with first insertion. 

Box Number and ELzcTRICAL Review address count as seven words. 


Where Advertisements are to be answered te a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 


OAPABLE Wireman (25), disengaged; motors, aros, incan- 
descent, bells, £c; anywhere.—9180, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. . 


BHIFT Engineer (25) desires change; turbine experience 
A wanted. Moderate salary, excellent testimonials.—9037, 
MLaorRIOAL Review, 4, Ludgate Hill, London. 


A TECHNICALLY Trained Electrical Engineer (24), requires 

position as Experimentalist, Representative or other staff 
appointment. Five years’ varied experience of electrical instra- 
ment manufacturing and testing. Well informed on electrical 
matters generally. Competent business man. Salary £150— 
£200 p.a.—9184, drmorRICAL Revisw, 4, Ludgate Hill, London. 


DVERTISER, A.C.G.I. and A M. I. E. E., undergraduate 

London University, laboratory experience, good mechanio, 

requires position, whole or part time.— 9287, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


DVERTISER, good address, ten years charge hand for leading 
West End electrical engineers. Would take charge of 
branch or country plant installation.— 9256, ELECTRICAL ÉEVIEW, 


4, Ludgate Hill, London. 


SSISTANT, shift (27), present large three-phase station; 
experienced mechanical workshop, D.O., testing electrical 
engines, boilers, coal, flue gases.— 9069, ELECTRICAL HEVIEW, 


4, Ludgate Hill, London. 


OMPETENT Electrician (37), 20 years’ experience of installa- 
tion work, gas and oil engines, pumps, motors, bells and 
telephones, &o., desires charge of country house plant. All re- 
pairs, also car repairs and maintenanoe.— 9041, BLEOCTRICAL 
RVIi w, 4 Ludgate Hill, London. 


LECTRICAL Fitter-Erector (23), disengaged.  '' Marking 
out” experience.—'' ENGINEER," 9, Leonard Street, Bilver- 
town. 9118 


(July 39, 1910. 


SITUATIONS WANTED.—Coniinued. 


LECTRIOIAN, good all-round man, highest references, any 
distance. —F sancis, Orafthole, St. Germans, Cornwall. 9263 


LEOTRICIAN (80) disengaged, compstent, would take 
charge.—W., 16, Oakley Square, N. W. 9272 


LEOTRIOIAN, experienced with Gas Engines and Suction 
Plants. — TURNER, 51, Norfolk Road, Ponder’s End, 
Middlesex. 9241 


LEOTRICIAN (15 yesrs' experience) wants charge of plant; 
own mechanical and electrical repairs.—9038, ELBOTRICAL 
Bevizw, 4, Ludgate Hill, London. 


LEOTBRICIAN (all branches), Stannos, charge of plant, &o., 
seeks Situation, town or country.—‘' BLECTRICIAN,” 36, 
Grove Road, Walthamstow. 9145 


LECTHRICIAN-Mecbanio, plant, car, private service experi- 
ence.—A.0., 16, Bloomfield Road, Burdett Road, London, E. 
9008 


NGINEER, Marine aud Shore experience, first-class certificate, 

is open to engagement; energetic, aged 29; would go 

abroad; excellent references.— Address 9238, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


XPEBIENOED Graduate (24) desires change; central station 
or testing department preferred. — 9239, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


1 served three years’ apprenticeship in workshops 
with wiring, wants supply station experience, Jight or power. 
—0254, ELECTRICAL Review, 4, Ludgate Hill, London. 


1 requires situation, just served three years’ pupilage 


with first-class firm of electrical engineers (age 20); willing 
to accept moderate salary.—9129, EnmorgicAL Rvirw, 4, Ludgate 
Hil London. ! 


ECHANICAL and Electrical Engineer, charge of erecting, 
running or repeiring, steam, gas or oil engines, gas plants, 
refrigerators, batteries or lighting; good at commercial side of 
engineering and preparing plans; excellent motor car engineering 
experienos.— 9285, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EOHANICAL-Electrical Engineer (age 30 years), 14 years’ 
training and experience, desires charge of steam or water- 

driven power plant abroad.—9242, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. e 


ERVICES for Nothing.— Electrical and Mechanical Engineer, 
A. M. I. B. I., is willing to give his services free for a reason- 
able period. Special experience A. O. and D.C. motors, lighting, 
estimating and correspondence and general management of a 
manufacturing business. Smart man, only wants the chanoe to 
prove ability. — 9199, ErzcTRICAL Buavisw, 4, Ludgate Hill, 
London. 


HORTLY disengaged, Designer and Manufacturing Expert in 
D.C, Plant. Unique experience in all types and sizes of D c. 
equipment. Exceptional references.—Apply DESIGNER, c/o Messrs. 
Webster, Ltd., 17, Sackville Street, Manchester. 9007 
TOREKEEPEH or Timekeeper (26) experienced, excellent 
references.—F. T., 181, Richmond Road, Hackney. 9180 


9 Attendant (21) desires Appointment in single- 
e 


phase A.C. or three-wire D.O. Generating Btation. Thorough 

ience in both systems, accustomed to take charge of light 
shifts. First-class testimonials.—9185, ELEZOTRICAL REVIEW, 4, 
Ludgate Hill, London. 


d Engineer and Expert; 17 years’ experience 


manufacture, instalment. and maintenance; all systems.— 


9127, EnBorRICAL RxviEW, 4, Ludgate Hill, London. 


WO Wiremen. — Light, bells, telephones, motors ; day or 
piece.—ELECTRICIANS, 26, Eleanor Road, Hackney. 9088 


ANTED to apprentice youth (154) in electrical works, 
Grade school reference.— BaiLzv, 18, Bungalow Road, 
Bouth Norwood. ` 9118 


IREMAN, thorouzhly efficient, highest references, any 
distance.— Francis, 70, Warren Road, Leyton. 9264 


IREMAN (young) seeks situation; town or country.— 
STEVENS, 5, Ranelagh Villas, Chiswick. 9267 


IREMAN, 10 years’ experience, all systeme, disengaged.— 
H.W.,.60, Marylands Road, Paddington. 9265 


REMAN, power, lighting, screwed conduit; first-class 


experience.—B1MPsoN, 28, Nasmyth Street, Hammersmith, 


W. 9044 
IREMAN.—-Plant, Motor Erection, Lighting, &c.; references, 
JAMES, 15, Roseberry Street, Bermondsey. 9055 


IREMAN seeks engagement, town or country.—H. D., 
84, Pelham Road, Wood Green, N. 9057 


(Continued on next page.) 


hs 


—ü—yꝛä—— —— — a x 


July 8) 1940] THE ELECTRICAL REVIEW SUPPLEMENT. — 1 


SITUATIONS WANTED .—Continued. 


W TBEMAN, disengaged; conduit, bells, telephones, plant; 
references.—ELicrgiciaNn, 64, Rosebury Road, Fulham. 
9163 


IREMAN, all-round, requires permanency or private plant. 
First-claas refs,—9185, MLBOTRICAL Review, 4, Ludgate 
Hill, London. 


V 7IREMAN competent all systems, town or country.— Pax 
80, Eve Road, West Ham, E. i 9153 


PARTNERSHIPS. 


ELECTRICAL AND MECHANICAL 
I Partnerships Negotiated by Jouw Grover 
AND Oo., Engineering Valuers, 17, Collingwood Street, 
Newcastle-upon-Tyne. 
Enquiries solicited from gentlemen desirous of purchasing 
partnerships in sound concerns, or from firms requiring partners. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s. Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ErLzcTRiICAL R. address count as seven words. 


Where Advertisements are te be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses sf the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisemen 
with a box number are forwarded nightly, Postages inourred are charged - 


CONSULTING Electrical Engineer having valuable paying 
patents, wishes to meet with a gentleman with knowledge 

of electrical engineering and commercial standing and ability, with 
& view to Partnership; purely nominal capital required, but 
exceptional references given and exchanged.—Apply to PARTNER, 
c/o The London and Provincial Advertising Agency, Ltd., 110, 
Strand, London, W. O. 8229 


n t PEE RU deci: 
(UEM requiring Partnerships and well-established 

Engineering concerns, open to receive Partners with capital 
from £1,000 upwards, are requested to communicate with R. S. 
Price, LTD., Engineering Partnership Specialists, Finsbury Court, 
Finsbury Pavement, London, I. O., Phone. 8806 City. 8924 


! pp ̃ĩð pp èͤ p p 8 
N Director required, for electrical undertaking with 
large contract, having others pending. Applicant must 
be energetic, travel and capable interviewer, with large experience 
in power supply. Salary to commence £500 per annum, Must 
invest £3000 to £5000 in 6% preference shares of company, whose 
directors are leading men in the electrical world.—Apply in first 
instance to R. B. PRicE, LTD., Engineering Partnership Specialists, 
Finsbury Court, Finsbury Pavement, B.C. 9281 


ANTED, a Business Partter or Established Manufacturing 

Firm to join successful patentee in the manufacture and 

sale of & new Portable Electric Light Lamp, for which a large 

demand is already assured. Oapital required £500 to £2000.— 
Apply 8280, ELEcTRICAL Review, 4, Ludgate Hill, London. 


AGENCIES. 


A GENTS required to sell switchgear on North-East Coast, 
South Wales ard other districts. Must have good con- 
nection.— Apply 9157, Ur sorRicAL Review, 4, Ludgate Hill, London. 


SAREREA er eee ae ee R MUR MCU HM 
Aone wanted to represent manufacturers of high-olass 

Switch and Controlling Gear, Switchboards, &o., in 
Scotland, North of England, Manchester, Midlands and South 
Wales districts, also in Colonies and abroad.—Apply 9196, 
ELECTRICAL Review 4, Ludgate Hill, London. 


USTBRALASIA.—Engineer, possessing excellent and influen- 
tial clientéle, and returning to Australis in August, desires 
representation of manufacturers of engineering goods and 
specialities, particularly electrical plant, apparatus and accessories. 
—8970, ELECTRICAL Revirw, 4, Ludgate Hill, London. 


— — — — 
EN GINEER with thorough experience and business connection 

in the Argentine desires to represent first-class firms 
manufacturing cables, fittings, accessories, motors, dynamos, lifts 
or allied specialities.—Full particulars and references to Luz," 
9176, ErmorRICAL RWI, 4 Ludgate Hill, London. 


11!!! N 7, 
ee firm of Aro Lamp Makers are open to sppoint 

enterprising Agents on liberal remuneration for the Midlands, 
Northern Yorkshire, and Ireland. Applicants must prove suitable 
experience and live connection with power stations, leading con- 
tractors, 40. Lamp of exceptional merit.—Apply 9233, ELECTRICAL 
Revirw, 4 Lndgate Hill, London. 


q EDO Agents required immediately for firm specialising in 

electric lifts, winches and cranes. Connection with 
architects, builders and engineers essential.— 8986, ELECTRICAL 
Ravrzw, 4, Ludgate Hill, London. 


EEEE è ... a — — — 


BUSINESSES FOR SALE AND WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELzorExuL Review address count as seven words. 


Where Advertisements are te be answered te a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of tho Advertisers will be ontirely disregarded. | 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 


A 


N Electrical Business for sale in the Eastern counties, — 
‘situated in main street; going concern with capital pros- 
pects. Contracts now in hand. Reason for dispot al, goir g abroad. 
£850 cash.—9009, DIEOTRICAL Review, 4, Ludgate Hill, Loudon. 


BF Contracting Business, Manchester, making over 
£200 yearly. Satisfactory reasons for disposal. Capital 
opening; recommended. £400.—PzzRs, Consultant, Electra," 
Eocles. 


STABLISHED firm of Electrical Contractors in provincial 
town, desires to purchase as a going concern small Estab- 
lished Electrical Contracting Business in Manchester with good 
class connection and capable of development.—Apply 9270, 
Rv.norricar, Reviuw, 4 Lndgate Hill, Londov. 


LD Established Business of Electrical Engineers and Oon- 

tractors in Westminster for Sale, £250. Net profits for last 

10 years over £250 per annum. Exceptional opportanity.— 
Write 9358, ELECTRICAL Review, 4, Ludgate Hill, London. 


FOR SALE. 


FOR SALE.—ELECTRIC LIGHT PCANT. 


HE Sanitary Commissioners of Gibraltar offer the following 
surplus of Electrical Plant for disposal at Gibraltar :— 


(a) One 25-Kw. single-phase alternator by Siemens Bros. 
and Oo., Ltd., Ferranti type, 2000 volts, 76 periods, 
570 revs. per minute, with direct-coupled exciter, 100 
volts. 8 amperes. 

(b) Four 2-xw. Mordey Victoria single-phase transformers. 
Primary volts 2000. 

Becondly „ 110 or 220. 
T wo 5-xw. ditto, ditto. | 
All by the Brush Electrical Engineering Co., Ltd. 

(c) One Induced Draught Fan, fitted with water-cooled 
bearing. Size No. 110, by the Sturtevant Engineer- 
ing Oo., Ltd. 

Capable of maintaining a auction, at ite inlet, equal 
to about 8 in. water column, and of handling the 
producte of combustion at a temperature of 400° F. 
of 4000 lbs. of coal per hour, when running at a 
speed of 650 revs. per minute. 


Photographs of items (a) and (5) may be seen on application. 

Persons quoting should state whether their offer is for the plant 
f.o.b. Gibraltar, or delivered to an address in England. `- 

All communications should be addressed to the ORowN AGENTS 
FOR THE OOLONIES, Whitehall Gardens, S. W. 9089 


Re THOMAS NOAKES & SONS, Ltd. (in Voluntary Liquidation). 
IMPORTANT ANNOUNCEMENT. 


To Boller Makers, Bagineers, Ship Owners, Colliery Proprietors, 
and all Steam Users. 


JOHN GLOVER & CO. 


AVE FOR DISPOSAL by Private Treaty, in large or small 
quantities, the whole of the Stock of High-Class Valves, 
Cocks, Water Gauges, Pressure Gauges, Lubricators, Injectors, 
and Miscellaneous Steam Fittings, manufactured by the above 
well-known manufacturers. 

NoTx.—The whole of the stock offered is new and of the highest 
grade, and this presents & unique opportunity of purchasing the 
best class of materiai at very reasonable prices. Lists will be 
forwarded and prices quoted on stating requirements to JoHN 
GLOVER & CO., Engineering Valuers and Auctioneers, 17, Colling- 
wood Street, Newcastle-on-Tyne, or to their representative at the 
Works, Brick Lane. Whitechapel. London. 9188 


ELLISS Steam Generating Set — One 76-kw. D. C. Set, 100 volts, 
500 R. P. u., 165 Ib. steam. Parker Dynamo, modern plant. 
Apply A. KELLY, 18, Exchange Street, Manchester. 9274 


YNAMO.—100-kw. Parker Dynamo, 230 volts, 600 R. P. x., 
three bearings, rope pulley, slide rails, compound w. und, 

in excellent oondition.— Apply A. KIZLLT, 18, Exchange Street, 
Manchester. 9275 


YNAMOR, 8, 45, 70, 100 amps. 12 Acoumulators, 9-plate. 
Switchboard. Gas Engine.— Mucronp, South Norwood. 
9124 


YNAMOS, 3000, 1500, 1600 and 750 amperes, at 6 volta, 
ready for delivery; also smaller sizes delivered from 
stock. Machines let out on hire.—Cannina & Co., Electzo-Platersa’ 


Engineers, Birmingham. 


(Continued on next page.) 


De cm el 
14 ME. THE RLRCTRICAL REVIEW SUPPLEMENT. 


FOR SALE.—Coniued. 


YNAMOBS, three 85-kw. 110 volts, very low prioe.—MaRTIN, 
820, Witton Road, Birmingham. 8987 


IGHTY Motors and Dynamos For Sale or Hire.—W. W. 
Martin, 820, Witton Koad, Birmingham. 8788 


EESTE Lighting Plant for Sale, comprising Marshall 

vertical Steam Engine, 6 years old, 10 H.P., speed 240, with 
fly-wheel, driving pulleys, and reversing attachment. Also E. O. C. 
shunt-wound Dynamo, output 70 amps. at 100 to 185 volte; 
commutator excellent. Also Boiler to suit, with pump and pipes. 
Plant at present in running order and can be seen by appoint- 
ment within 25 miles of London. Must be sold.—Apply 9317, 
ErLzcTRICAL Beview., 4, Ludgate Hill, London. 


F Lighting Plant oomplete, with Paraffin Motor 
coupled direct to Aston Dynamo, Switohboard, PD. P. 
Battery, Shunt Begulator, all of the latest design, and has only 
been in use for three months. No reasonable offer refused. 
Apply to C. SuckLINd & Co., Golders Green, Hendon, N. W. 9194 


F Light Cables, new, 1/14, 8/18, 7/23, 7/214, 7/20, 

7/18, 7/16, 7/14, all to be cleared out very cheap. Also Arc 
Projector Lamps, Motors, Fittings, Link Leather Belting, 21, 23, 
24 and 27 in. wide, to be sold at very low prioes.—LAkx, 182, 
Upper Thames Street, London, I. O. 9047 


OR &8ale.—New 6 N. H. . Semi-Portable, with 8 N. . p. Boiler, 
automatic expansion. Pair of 11 in. Corliss and Drop Valve 
Engines, 26 in. stroke (by Marshalls). Horizontal Corliss Engine, 
16 in. cyl.. 48 in. stroke (by Hick Hargreaves). Vertical Engine, 
10 in. oyl., 14 in. stroke (by Marshalls), automatic expansion. 
60 B. n. 7. Gas Engine, with suction gas plant (by Robson). 
20 B. H. P. Crossley Gas Engine, with suction gas plant. 100 kw. 
Multipolar Shunt Wound Dynamo, 600/560 volts, 600 revs. Nearly 
new Hlectrio Driven Haulage Winch, with 100 B. H. p. Motor. 
Worm Driven Haulage Winch, pair of 12 in. cyls., 9 in. stroke. 
Compound Duplex Pamp, 14 in. and 20 in. oyls., 12 in. water cyls., 
10 in. stroke. Steam Ram Pump, 14 in. steam oyls., 10 in. ram, 
10 in. stroke. Horizontal Hydraulic Duplex Steam Pump, pair 
18 in. steam cyls., 12 in. stroke, four 13 in. muntz metal rams. 
Lathes, Planers, Shapers, Slotters, Drilling Machines, various sizes. 
Descriptive catalogue of 2—8000 lots of Machinery in stock, free 
on application. Machinery let out on Hire or Sold on Purchase 
Hire. Inspection invited.—THos. W. WARD, Lrp., Albion Works, 
Sheffield. Telegraphio Address : '* Forward, Sheffield.” 0216 


OR Bale, about six miles 19/18 bare Oopper Aerial Cable, in 
first-class condition.—Tuos. W. Warp, Lrp., Albion Works, 
Sheffield. 9003 


OR Sale or Hire, high-class Dynamos, Motors, Alternators, 
Osble and Aro Lamps.—Pzrcy Huppieston & Oo., 72, 
Finsbury Pavemeut, E. O. 9023 


OR Sale, 80-Kw. Belliss two-crank compound Engine, direct- 
coupled to a C.C. Dynamo, 110 voltd, 450 r.p.m., nearly 


new. Immediate delivery.— WILLIAXSs, 78, Queen Victoria Street, 
London, 9080 


OR Sale, 48 kw. Willans two-crank compound Engine, direct- 
coupled to a Dynamo, 440 volts, also a similar Set 110 volte. 
— WILLIAMS, 78, Queen Victoria Street, London. 9081 


OR Bale, Electric Light Plant (Three), 180-xw. Willans- 
Siemens direct coupled Generating Sets, 220-250 volts, 750 
amps., 350 r.p.m., oan be seen working in London; cheap for 


immediate removal. — WILLIAMS, 73, Queen Victoria Street, 
London. 9082 


Ko Sale or Hire (Three), 40 H.P. Looo Type Boilers up to 160 


lba. pressure, can be seen working, immediate delivery.— 
WILLIAMS, 78, Queen Victoria Street, London. 9083 


ae ———————M —À ——— 
OR 8ale.—One Royce Dynamo, 160 amperes at 110 volts. 
F Three Motors, one 6 H.P., one 8 H. P., Pind one 2 H.P., all 
110 volte. Both the dynamo and motors are in good condition, 
What offers ?—-9221, ELECTRICAL Review, 4, Ludgate Hill, London. 
— eee 
Fe ale. — One 80 H.P. Gas Engine and Plant, also Hydraulio 
Press, complete with pumps and boiler, all in perfect order. 
What offers? — 9223, ELECTRICAL Rxvikw, 4, Ludgate Hill, London. 


55 F 
OR Bale, a 294 f. p. shunt Motor, 440 volta, 675 revolutions, 


will be sold cheap.—P. Bourke, Sawmills, Denmark Street 
Limerick. 9284 


LLL 9284 
OR Bale, two D. C. 25-K w. Motor Generators, 460 to 230 volts, 
supplied by Electrical Oo. in 1904. Also switch panels for 
above by same makers. Original cost of whole £650. Splendid 
condition,—9258, ELECTRICAL HrviEW, 4, Ludgate Hill, London. 


———— — wa! —2ͤÄ—— 


p Wire Manufacturing Plant capable also of making lead 
piping, &c., in compact freehold works near London, for sale, 


and can be seen working.— 9223, ELEC 
Hill. Tendon. g , TRICAL REVIEW, 4 Ludgate 


a es he Sc 
G Set, compound steam, Willans engine coupled 

: direct to dynamo by the Sunderland Forge, 82 kw. DC., 
working at 220 volta; ontput 145 amps. running at speed of 
470 revs. ; engine gives 50 R. II. p. ; boiler pressure at valves 120 lb., 


for sale.—JoHN ADAMS & Bons, Dismantling Oontractors, Swalwell- 
on-Tyne. 9271 
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FOR SALE.—Conünued. 


AXIM Aro Lamps for Bale.—5 amp., 110 volt, two in series, 
easily converted to burn singly.—Apply SECRETARY, 
District Railway, 8t. James’ Park Station, London, 8.W. 9050 


OTORS for Sale.—15 u.P , 230 v., 1100 r., without brushes, 

£14; 6 R. ., 500 v., 1060 r., £12; 10 H.P., 460 v., 640 r., 

£18; 5 R. p., 200 v., 1000 r., £10; 10 E P., 110 v., 650 r., £16; or 

nearest offers. Also several machines ready for winding.— 9218, 
ELECTRICAL Review, 4, Ludgate Hill, London. 


FFER Wanted for 27 (Glass Containers only) for Storage 
Battery; sizes 19 x 124 x 134 deep.— Address, G. W. BoNsoN, 
House Farnisher, Altrincham. 9114 


NE Langdon: Davis Motor, No. 2576, 85 B. H. p., 200 volta, 

single-phase, 60 periods, 1450 r.p m. with rewound stator. 

Price £35. Guaranteed in good order.—9108, Er, BorRICAL REVIEW, 
4 Ludgate Hill London. 


HUNT Wound Dynamo, by Crompton, 100-150 volte, 160 amps. 
Two Compound Dynamos, 105 volts, 180 amps., by G. E. O. 

Also 12 kw. Dynamo by Helios, Cologne, 100-140 volts, 100 amps. 
All in first-class condition.—Hagry H. GARDAM, Staines. 7960 


WITCHBOABD for sale in new condition, six 100-amp. ways, 
D.P., in teak case with glazed front. No reasonable offer 
refused. — THz FzLGATE INSTALLATION Co., LTD., Broadway 
Buildings, Reading. 9210 


v HE Electrification of Railways," by Gisbert Kapp, President 

of the It stitution of Electrical Engineers, is a work which 
should be read by all interested in the subject. Quarto. 45 pp. 
and 86 illustrations on art paper. ls. net. post free from RENTELL 
AND Co., LTD., 86, Maiden Lane, Strand, London. 9116 


HE whole of the Machine T«ols and Stock of a Dynamo and 
Motor Maker and Repairer for sale. Low price and im- 


mediate possession. Low rent, excellent loading.—9214, ELTO- 
TRICAL Review. 4 (deste Hill. Condon 


1 REBOFA Flame Arcs, 17 hour, 8 in series on 100 volt 


alternating, burning complete. Offers wanted.— NEWMANS, 
Ileotricians. Ilford. | 9058 


1 H. P. nearly new Motor, by Veritys, 440 volts, complete with 

starter, &o. 71 BH.. Ditto, by Thomson-Houston Co. 
8 H. P. Motor, 110 volts, by Waygood. Also many others in stock. 
HARRY H. Gan DAM, Staines. Telephone No. 98. 7061 


ll KW., 280 volta, Steam Driven Generating Set. Two 
160 H. . Motors, 500 volts, both D.O., for sale.—THE 
LuMsDEN Macuine Oo., LTD., Gateshead. 8896 


£ 9 0 OB thereabouts.— Manufacturing Electrical Engineer's 

Plant and Stock for sale, Manchester district. 
Excellent works for new firm or firm with central offices.—991]2, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ARTICLES WANTED. 


ANTED TO PURCHASE FROM ELEOTRIO LIGHTING 
Companies and Electrical Engineers, Dynamos, Motors, 
Cable, Wire, Instruments, and every description of Blectrical 


for re-use, high cash prices can be paid.— A. VERET & Co., Dover. 


Principal in London three days a week. Telegraphic Address; 
“ Verey, Dover.” 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 18.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


Where Advertisements ars tp be answered to a given number at | 
the ELECTRICAL REVIEW Office, applications for names and 
addresses at the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
eost. 


CCUMULATORS, Second-hand, any type, wanted; also 
Dynamos and Machinery, Lead Peroxide, Old Copper Cable, 

Sorap Metals, and every description of Metallio Dross purchased 
for cash, town or country.—Write A. Brown & Sons, 142, Lower 
Clapton Road, N.B. Telephone: Dalston 555. 9018 


N OTOR wanted about 25-H. P., alternating current, two-phase, 

for 200 volts, 50 cycles, 720 r. p. m., complete with auto- 
starter. State condition and lowest price to 8996, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


LD Dynamos, Batteries, Electricity Meters, Arc Lamps, Scrap 
Cables, or Old Material of any description, purchased for 

cash, town or country.—A. Lka4Rovp, 72, Bhrubland Grove, 
Dalston, N.E.—Telephone: Dalston 2278, 8815 


LD Electric Lamp Ende, Cable and Wire bought for cash.— 
Smita & Co., 2, Ranelagh Road, East Ham, London, E. 


(Oontinued on neat page.) 


Material; also Manufacturers’ Surplus Stocks. The bulk being 


Es mu SN. : eee re . — ' TEE ELECTRICAL REVIEW SUPPLENENT ^ tet quoda cand itt alle ber Mr T faa t, 


J. PITKIN & Co.. 


RELIABLE. 


ARTICLES WANTED.—Coniinwed. 


ACCURATE. 


NE Second-hand Motor, } H. . 110 volte, must be in good 
condition; state spoed.—W. Oannina & Co, 88, Snow Hill, 
Birmingham, | 9206 


pisses in any form and quantity, purchased at highest | 
prices by DERBY & Co., LTD., 44, Olerkenwell Road, London. 


LATINUM, pr i6 Old Electric Lamo Tops, False Teeth, d Gee I J EN 


Metals, Rub 
Road, Walthamstow. 


8 Driven Dynamo, 500 v. Xx about 200 Kw., steam pressure 
about 120 lb. Must be first-class make. Price, condition, 
where seen.— OIL Company, Dal meny. 9266 


, purchased.—Essex Co., 2a, Greenleaf 
9243 


ANTED.—Dynamo, second-hand, in good order, 25 to 80 k. w. n i AU SS 
100 volts.or 120 volts, 700 to 800 revs., carbon brushes, \ A AT 
belt driven.— Easton & JonNsoN, LTD., Engineers, Taunton. 9110 be 


ANTED 10-H P. Motor for 200 volts pressure, also Switoh- 

board for 750 amps., and 200 volta, alao quantity of cable. 

Give full particulars as to condition and prioe.— 8875, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


WORKSHOPS, PREMISES AND SITES WRITE FOR LISTS. 


TO LET OR WANTED. 
56, RED LION ST., E.C. 


TU as Ar well furnished offices in the City, would 
share same with an individual in allied business; accom- 
modation offered includes private office, light, telephone and 
services of stenographer.— Reply 9042, NELzoTRICAL RWIIw, 


4, Ludgate Hill, Londov . 


TRATTORD.— Outside London County Council area, Modern 
Waterside Factory, adjoining Great Eastern Railway sidings, 


THE UNIVERSAL 
1910 EDITION. 


Price 14s. Post Free. 
H, Alabaster, Gatehouse & Co., 


three floors, total floor area about 40,000 square feet, and yard, 
two entrances; ground area about three-quarters of an acre. 
Engine and boiler house, chimney shaft, &o. Engines, boilecs, &o., 
can be had at a valuation.— Particulars of LEOPOLD FARMER & Sons, 
Factory Specialists and Surveyors, 46, Gresham Street, Bank, 
E. O., and Kilburn, N. W. 9106 


MISCELLANEOUS. 


DVANCED positions and appointments invariably secured by 2,2 2.7 
Suity’s AGENCY, 894, Goldhawk Read, London. Stamp 


partionlars. 9197 
PPLICATIONS for Appointments prepared with the smartest 
appearance, and testimonials neatly copied. Satisfaction 

Bpon Lane, Weat Bromwich. 8984 


PPLIOATIONS for Appointments effectively arranged, 
ensuring favourable consideration. Numerous unsolicited 
testimonials. Expert advice. Write now.— HERBERT GREATOREX, 
Beechwood, Matlock. à 8561 


NOTICE. 
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answering Advertisements to 


OTOR and Dynamo rewinding and repairs, both A. C. and 
D.C., by competent men, at moderate costs.— WRIGHT AND 
Woop, LTD., Halifax. — 8869 


Where Advertisements are to be answered to a given number at the 
ELECTRICAL REVIEW Office, Applications for names and addresses 


of the Advertisers will be entirely disregarded, and Letters giving 
incorrect Box Numbers will be destroyed. 


ANTED, first-class firms and agents to represent a 

most important Continental Arc Lamps Manufacturer 
for the sale of their Up-to-date Arc Lamps for direct and 
alternating current of the Simplest Construction; No Patent 
Difficulties in the sale. For particulars please address 
“FHL. 848,” care of Rudolf. Mosse, Frankfort- 


on-Main, Germany. 9004 


ELECTRICAL DIRECTORY. 


(C) WING to the many hundreds of 

replies passing through this 
Office each week, we would ask those 
be 


“EXTREMELY ACCURATE 
with regard to the figures WHEN 
ADDRESSING REPLIES to Box 


4, Ludgate Hill, London, E. C. | — 
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The ONLY Flame Lamps in extensive use for STREET, RAILWAY, 
and DOCKYARD Lighting. E 
HIGH EFFICIENCY, CHEAP CARBONS, LONG BURNING, 


LOW WATTAGE CONSUMPTION on DIRECT or ALTERNATING 
CIRCUITS. | Ro. 7. 


| OLIVER ARC | LAMP LD., — ras, à beat, 3 ENGLAND. 


Code 8 A. B. C. -Bth Edition. 


' -PHENIX DYNAMO 
MANUFACTURING CO. 


LIMITED. 


NEW SERIES 
DIRECT CURRENT MOTORS 


WITH BALL BEARINGS AND 
OTHER UP-TO-DATE FEATURES. 


SEND FOR NEW “D.C.” MOTOR LIST 
(BULLETIN E.R.3). 


HEAD OFFICES: 


THORNBURY WORKS, BRADFORD 


Telegrams: Dynamo, Bradford." Telephone: 952. 
London Offices: 17, VICTORIA STREET, WESTMINSTER, S.W. 
Telegrams: “ Phedyna, London.” Telephone: 1061 Victoria. 


Also at SWANSEA, BIRMINGHAM, MANCHESTER and GLASGOW. 
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THE BETRICK REYTEW 3m EI. 


VALUE! 


GOOD value represents the 
very foundation of our GOOD 
name and reputation for 
AMMETERS and VOLTMETERS—All styles and sizes. 
AUTOMATIC ACCUMULATOR SWITCHES. 
OHMER INSULATION TESTING SETS. 


CIRCUIT BREAKERS OF EVERY DESCRIPTION. 
PORTABLE SUB-STANDARD INSTRUMENTS. &c.. &c. 


C... BRATED 


We are Manufacturing Instru- 
ment Specialists— and people 
who know their business 


AMMETERS & VOLTMETERS. 


SOFT IRON. 
MOVING COIL, 
and 
DYNAMOMETER 
PATTERNS. | 


PURTABLE STANDARD 
AMMETERS, VOLTMETERS, 
WATTMETERS, 
for C.C. and A.C. currents. 


OTHING 
ALDER'S 


URPASS 
PECIALITIES 


The OHMER“ 
INSULATION TESTING SET. 


LATEST. LIGHTEST. 


ener RESA and always require the best N. c. s. 
VALUE will appreciate this. RECORDING 
INSTRUMENTS. 


Write for Particulars. 


Nacoer Bros. & THOMPSON, Ltd. 


Telephone : 34, QUEEN ST., Telegr 
133 & 124 Bank. LONDON, E.C. Occlude, London. 


STEWARTS LLOYDS, 


41, Oswald Street, Nile Street, LIMITED, 
GLASGOW. BIRMINGHAM. 


(As supplied 
to the 
Admiralty.) 


24-HOUR 
TYPE. 


WROUGHT IRON and STEEL 


TUBES and FITTINGS, 


FOR QAS8. STEAM. AIR. WATER. 60. 
MAIN STEAM PIPES, 


With Flange; welded on and Branches welded in, A SPECIALITY. 
RIMERED ANp RODDED TUBES anb CONNECTIONS ror ELECTRIC WIRING. 
TRAMWAY, TELEGRAPH AND TELEPHONE POLES, 


INSULATORS 5 P. & MATERIALS 


MICANITE ASBESTONITE 


PLATE and FLEXIBLE, COMMUTATOR T 5 y SHEET, BOXES, RODS, ARC- 
SECTIONS & RINGS, BUSHES, &c V M SHIELDS in FIRE-PROOF QUALITY 


D. JAROSLAW 5, George St., Tower Hill, 


London, England. 
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DISPLAYED ADVERTISEMENTS. | 


ADVERTISERS will please note that NEW COPY and ALTERATIONS to 


Existing Advertisements (with Blocks) should reach here 
not later than MONDAY MORNING. 


The BLECTRICAL REVIEW is the recognised Medium ef the Electrical Trades.. and has BY FAR TEE LARGESV CIRCBLAVIOR 


- 


Murray Printing Telegraph 


Fully Illustrated. 


Price 6d. Post Free 7d. 


H. ALABASTER, 


GATEHOUSE & Co., 


4, Ludgate Hin, London, E. c. 


NOTICES RELATING TO PATENTS. 
Latest time for receiving, 9.30 a.m. Thursday. 


John E. Raworth, 


$0, The Mie, "Westminster, 8.W. Chartered Patent Agent. 


S. SOKAL, Chartered Patent Agent and 


Certified Austrian Patent Attorney (Patentanwalt), 
55. CHANCERY LANE, LONDON, W.C, 


THE'PATENTEES HANDBOOK.’ icis Pase Sent pore oa 


By J. @. LORRAIN, M.I.E.E., M. I. Meek. K. Mr. J. G. L RAIN 
CHARTERED PATENT AGENT. Nerz Homse, Nodolk Street, Strand. 


London, W.C. 
NOTES ON THE PATENTS AND DESIGNS ACT, 1907 


By Messrs. LLOYD WISE & C0., Chartered Patent Agents. 
Oen be obtained from their Offices, 46, Lincoln's Inn Fields, London w. d. (Price 1s.). 


LAMPS. 


Rotary Mercury High-Vacuum Pump. 
Lowden's Patent. 


T least twice as fast and far more effective than any other 
known pump. May be seen working in Lordon. British 
and foreign patents. Apply to :— 


DOUGLAS ALLPORT, 


106, Queen Victoria Street, 
London, E.C. 6285 


NVENTORS! Book Advice on Patents.” Copy gratis.— 


Kings Patent Actncy, LTD., (Chartered Registered Patent 
Agents), 165, Queen Victoria Street, London, 8999 


THE STIRLING BOILER CO., LIMITED. 


Head Office , 25, VIOTORIA STREET, WESTMINSTER, 8. W. 
Telegrams: STIRLINOO, LONDON. 


GLASGOW, MANCHESTER, LEEDS, SHEFFIELD, NEWCASTLE, CARDIFF. 


ef any Electrical industrial Paper in Great Britain. 


OFFICIAL NOTICES. 
Latest time for receiving, 9.30 a.m. Thursday. 


CITY OF MELBOURNE, AUSTRALIA. 


Supply of Bare Hard Drawa Copper Cables. 


1 are invited for the Supply of 8 tons 2 owts. Bare 
Hard Drawn Copper Cables. 

Specification, Tender Form and Conditions of Tender can be 
obtained on application to the undersigned. 

Such applications must be accompanied by a deposit of 68., 
which will be returned on receipt of a bona fide Tender. 

Tenders to ba endorsed Tenders for Bare Hard Drawn Copper 
Cables,” and must be received by the undersigned not later than 
12 noon, of Turspay, the 16th Aucvusr, 1910. 

The Council do not bind themselves to accept the lowest or any 
Tender. 

Messrs. McILwRAiTH, McEacHARN & Co, Per. LTD., 
Billiter Square Buildings, 
London, E.C. 9260 


COMMONWEALTH OF AUSTRALIA. 


Postmaster-General’s Department, 
May 81st, 1910. 
ENDERS are invited up to 30th August, 1910, for the Supply 
of Telegraph and Telephone Material to the Postmaster- 
General's Department in Victoria. 
Tender Forms and Specifications may be obtained at the office 
of the High Commissioner for the Commonwealth in London. 
JOSIAH THOMAS, 
Postmaster-General. 9219 


COMMONWEALTH OF AUSTRALIA. 


Postmaster General’s Department, 
June Ith, 1910. 
ENDEBS are invited up to 7th September, 1910, for the Supply 
of Battery Material and Glassware, to the Postmaster- 
General’s Department in Queensland. | 
Tender Forms and Specifications may be obtained at the office of 
the Official Secretary in Great Britain of the Commonwealth of 


Australia, London. 
JOSIAH THOMAS, 
Postmaster- General. 9094 


LANGDON-DAVIES 
MOTORS. 


Telephone N9? 277HC* - 
85 Sehne N 
AMOPHON, LONDO 


SOUTHWARK WORKS, 
DEVERELL 5T SE. 


Telephones: 822 & 659 Westminster. 


What users say of the Stirling Boiler: 

" It saves coal.” 

“ Repairs to tubes nil. Tubes easily accessible.” 

" We have not lost an hour with our plant through any defect in 
the boiler " (after 64 years’ work). 

These boilers have given us every satisfaction, and no repairs have 
been required up the present time " (after three years’ work). 

„ prefer them to any other kind of boiler.” 


Braach Offices and Agencies— 
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The Chloride 
Accumulator 
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| 
TH E. numerous applications of accumulators | 
to many purposes of a special character 
requiring special plates render it hardly possible to 
include all of them in our new general catalogue 
just issued, of which you no doubt have a copy. 
We shall, however, be glad of an opportunity 
of quoting to your requirements if you will send us 


particulars of what these are, either to our works, 


PENDLEBURY, MANCHESTER, 
or 39, Victoria Street, S.W. 


Chloride 
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STORAGE CO 
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- APPLIED 
MAGNETISM. 


J. A. KINGDON, B. A. 


FORMERLY MATH. SCHOL. PEMB. COLL., OXON. 
75 Illustrations. 7 Tables. 


D 
A d 


CONTENTS: 


Chap. I., General Principles of Magnetism; Chap. II., 
The Electro-magnetic Units; Chap. III., Magnetomotive 
Force of Current; Chap. IV., Magnetic Traction; Chap. V., 
Generation of Electromotive Force; Chap., VI. Qualitative 
Magnetism; Chap. VII., The Alternator; Chap. VIII., The 
Dynamo; Chap. IX., Magnets and Magnetic Leakage} Chap. 
X., Commutators and Collectors; Chap. XI., Hysteresis and 
Heating of Armatures; Chap. XII., Alternating Magnetic 
Flux; Chap. XIII., Electromotors ; Chap. XIV., Polyphase 
Currents and Rotary Fields; Chap. XV., Magnetic 
Measurements : Chap. XVI., Calculations in Inch Measures. 
Appendices.—1., Dimensions of Fundamental, Derived and 
Electro-magnetic Units; II., Symbols and Formulw. Index. 


H. ALABASTER, GATEHOUSE & Co., 


4, LUDGATE HILL, LONDON, E. C. 


— = — 
m — — 
— mec E LIED — — " 
—— 


— — —— 


— —-—-— 


— —¾¼. ——— — 


JUST PUBLISHED. 


Price 1/6 net; Post Free 1/7. Limp Cloti., out flush, 
round corners, red edges, demy 12mo, suitable for 
pocket (size 62 x 84i). 


| COMMERCIAL ENGINEER'S 
I POCKET BOOK. 


Il ELECTRICITY SUPPLY. 


IIl - A Handbook for Publicity Department Managers, 
| | n Electricity Supply and Contractors' 
Ill. Representatives. 


By FRANCIS H. DAVIES, A. M. I. E. E. 


— ä 24 — - — 


H. ALABASTER, GATEHOUSE & Co., 


4, Ludgate Hill, London, E.C. 
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JUST PUBLISHED. 


An entirely New and Up-to-Date Work, 


entitled 
THE APPLICATION 
ARC LAMPS 


PRACTICAL PURPOSES. 


BY 
JUSTUS ECK, 
M.A., M.LE.E. 
— 


This Book, which may be aptly termed “ the Arc Lamp 
User's Manual,” is intended to give information of a simple, 
practical kind, and therefore prove a help and guide to all 
who have to deal with Arc Lamps and Arc Lighting. It 
contains clear diagrams and working details of most of the 
types of arc lamps in everyday use, and can be recommended 
to every consulting electrical engineer, contractor, foreman, 
and lamp trimmer as the best work on the subject which 
has ever been published. 


Cloth 8vo, 101 pp. and 92 Illustrations. 


Price 28. 6d. net. 


Of all Booksellers, or 28. 9d. post fiee from — 


S. RENTELL & co., Ltd, 


36, Maiden Lane, Strand, London, 


e will present a copy of the newest (1919) 
edition of the well-known Phanix Wiring Rules 


to every one purchasing dire CL, 


DON’T SCRAP 


YOUR OLD OPEN-TYPE LAMPS. 


apy io H. G. MAYER & CO., 67, Aldersgate Street, London, EC. 


FOR SAMPLES OF THE 


NEW PLANIA FLAME CARBONS 


SUITABLE FOR .ABOVE 
Giving a Lite of 34—40 hours per Pair of 12" oach. 


LA LET 


HOT OR COLD. 


NEW SPECIALTIES: 
SPRAY MACHINES. 
SPRAY LACQUERS. SPRAY BRONZES. 
| SPRAY ENAMELS. HEAT-PROOF a 


Also Manufacturers of th 
"Japon" Enamel, ‘ Brassoline,” "tap ^ Granee” Lacquer. 
Celluloid Cement, Obscuring Varnish fer Electric Lamps. 


AND ALL THEIR OTHER SPECIAL LACQUERS AND VARNISHES, 


RITE FOR TRADE LIST 


The Frei. trae E = certs 


Baton tton Bt., Clerken 


ELECTRIC TRANCAR HAND-BOOK 


For and 
MOTORMER, 
INSPECTORS, WORKERS. 


Poer Free 28. 8d. 


BY W. A. AGNEW. 


H. ALABASTER, GATEHOUSE & CO., 


4, Ludgate Hill, London, E.C. 
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THE WALSALL ELECTRICAL 60., Lt 


WALSALL. 


Demy Goo. JUST PUBLISHED, 24 Illustrations. 


Paper Cover Is. 6d. 


Cloth 2s., post free. 


DABLE-FAULT LOCALISATION GRAPHS IN PRACTICE 


By EDWARD RAYMOND-BARKER, M. I. E. E. 


A Companion Volume to Hand- Book in Cable-Break Localisation (Graphic Methods, The Calculator Board in Practice), 
by the same Author. 


LONDON: H. ALABASTER, GATEHOUSE & CO, 4, LUDGATE HILL, E.C. 
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THE 
D-P SPONGE TYPE 
NEGATIVE PLATE 


The active material is a porous paste which 

on charge expands, making complete 

effective contact with the grid, and con- 
sequently maintains full capacity. 


Section showing how the " sponge paste 
is encased by the perforated. shield, which 
at the same time allows free access 
of the electrolytic. 


The D- P BATTERY COMPANY, Ltd. 


ESTABLISHED 1888. 
Head Offices: CONTRACTORS TO THE ADMIRALTY 


BAKEWELL, | DERBYSHIRE: ————-—AND THE WAR OFFICE———— 


Telephones: 2 BAKEWELL ; 291 WESTMINSTER, 
London Office: 


= ATTERY, BAKEWELL.” 
1I VICTORIA STREET, WESTMINSTER, S.W. %ͤͤ 


B 
Telegrams : | COMULOSE, LONDON." 


The "ELECTRICAL REYIEW'S" 
SUGGESTIONS 


for dealing with 


APPARENT DEATH 


from Electric Shock should be in every Generating, Trans- 
forming and Motor House. 

Mounted on . Cardboard, Is. each, post free Is. 3d. 

Mounted on Linen, with Rollers, Ie. each, post free Is, 2d. 


4. LUDGATE HILL, LONDON, E.C. 


THE ELECTRICAL REVIEW SUPPLEMENT. Duy 29,1940. .— — 


EDISON & SWAN 
UNITED ELECTRIC 
LIGHT C0., LTD. 


HEAD OFFICE : 
Ediswan Buildings, 
Queen Street, 


i London, E.C. 


Taly 29, 1910.) THE ELECTRICAL REVIEW SUPPLENENT. 25 


COMMUTATOR GRINDERS. 


NO MOTOR REQUIRED. 


THE BEBT, CHEAPEST, AND ONLY MACHINE SUITABLE 
FOR TRUEING UP ALL KINDS OF COMMUTATORS IN POSITION 


NO ELEOTRIO STATION OOMPLETE WITHOU IT. 


Awarded Gold Medal 
by i-a on Marseilles Exhibition, 
end Crown Agents’ Lists. 


Catalogue and Price List on application : | 
PHILLIPS COMMUTATOR GRINDER Co., Ltd., 


Telegrams: — 95, CANNON st., LONDON, E.C. Telephone No. 
“ COMGRINDER, LONDON.” . 2030 LONDON WALL. 


OZONAIR - - 
APPARATUS 


and VENTILATING SYSTEM are 
Rapidly Growing in .Favour. 


LARGE GAS ENGINES. 


IMPROVED OESIGN of WELL ESTABLISHED TYPE 
FROM 400 HORSE-POWER UP. 


IMPORTANT FOR ALL CASES WHERE 
CHEAP POWER IS REQUIRED. 


A ENGINEERS should become "rcge with 
the advantages of adding OZONAIR BUSIN to their 
present TURNOVER. 


; 40-Page Illustrated Pamphlet and Price List will be sent 


Post Free on receipt of business card. 


OZONAIR, Ltd., 


96, VICTORIA ST, WESTMINSTER, S.W. 


Cata’ogues asd Fall Information on Application to 


BRITISH HIGH POWER GAS ENGINE Co.,Ltd., 


3, London Wall Buildings, 
Licensees : LONDON, E. C. 
FRASER £ CHALMERS, LTD.. 
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IVIOTOR 
A.C. AND D.C. 


Competitive Prices. 


Emm o ™ CRYPTO 
Crypto A.C. Motor. Electrical Co., 


155c, 157 & 159, 
‘Bermondsey Street, 


LONDON, S.E. 


Wires: “COMMUTATOR, LONDON.” 
"Phones: 12,830/12,831 Central. 
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A POINT — 
worth noticing ! 


We can fit our 


—~ SINGLE-PHASE 
MOTORS 


with No-Voltage Rolease. 


| A few 2: 
"F04 » 
E. BROOK, Ltd., 
Colne Road,"HUDDERSFIELD. 
Wires: “Phase, Huddersfield." 
Telephone: 606. 
D2£ZI£A9IZ39252223232222:£952»522z£2222222222222z:2222£225: 70 
A | | Ph 
LA x 
ley ;| 
| Send for this li i 
Send for this list—to-day. B 
A! . T 
N 2 
^ aN 
2 Our new accessories list —Catalogue 200 now ready for issue, is one of the most, * | MECHA 
m if not actually the most, comprehensive lists of its kind in the trade, including as it does ^ E 
^ practically every accessory necessary to installation work. The following are a few of the In p. 
e leading lines fully described and illustrated :— Hi D i: 
d LA RAPID | 
fs ° . P N A ' 
l^ Lampholders. Erecting Material. A pn 
(T Ceiling Roses. Connectors. | Ww E 
nn Cut-outs. Terminals and Sockets. ra p 
' 2662 i 2 2 an, Astan 
LA Ball Fittings. Insulating Materials. (T) D 
n Adapters. Electric Locks. ü Ph 
^ Wood-Blocks. Wall Plugs. | g «d 
11 Buckle Clips. Watertight Plugs and Couplings. D. "^ 
*Y Porelain Cleats and Clamps. Switches. A | s, 
AN | „9 
A Copies are being mailed now to our customers and the trade generally. We ^ Es 
DN shall be pleased to send copies to those interested who are not on our regular IT e 
^ mailing list upon hearing of our omission. A Wyle, 
a [o 
A ^ 
N A 
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The SUN Electrical Co., Lid. 


118—120, Charing Cross Road, LONDON, W. : 


Telegrams: ‘Secabilis, London." Telephones: 2291 and 2292 Gerrard. 
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A few 25-amp. 
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“EQOA ” Ironclad Switches. 


| 


For Lighting and 
Motor Installations 


specify the “< E O A ' 


Ironclad (0.9. Switch. 


Special Features. 
MECHANICALLY AND ELECTRICALLY STRONG, all working parts well protected, therefore capable of with- 


standing hard wear and tear. 
WATERTIGHT, GASTIGHT, DUSTPROOF, AND FIREPROOF, therefore suitable for use in any situation. 


COMPACT, occupies very small space, usually a point of considerable importance. A saving in the cost of connections due 
to the Switch and Fuses being uader one cover ; this also is a point worthy of consideration. 

RAPID AND SMOOTH ACTION—preventing arcing and damage to contacts. 

ABSOLUTE QUICK-MAKE AND BREAK. The switch lever is not solid with the make and break mechanism as 
in other so-calle4 quick-break switches, but is quite free and operates in a loose link, the quick-make and break being 
therefore altogether independent of any retarding effect caused by the sluggish movement of the person opening or closing the switch. 

Contacts are renewable and interchangeable. A contact can be removed from the face of the slate, and replaced 
instanily without the necessity of taking the Switch to piec:s or disturbing the connections in any way. This important feature 
is not to be found in any other similar Switch on the market ; on the contrary, in the majority of cases it would be necessary to 
entirely dismantle the Switch, the re-assembling involving considerable difficulty besides the expenditure of time in the operation. 

No elaborate locking device. lu this Switch there is no complicated automatic locking or un'ocking apparatus to get 
out of order, and we guarantee that under no circumstance whatever would it be necessary io smash cpea the cover to 
get to the inside parts, as has frequently happened with other patent gear of defective design. 

The Switch must be either On or Off. It is impossible to open the Switch Case unless the Switch is in the Off position. 


Cartridge type Fuses are employed, designed to blow at from 50% to 10095 above their normal rating, and operating 
instantly on a short circuit taking place. 


Fuses can ONLY be replaced when the Switch is Off and the cover open. The replacing of a Fuse is a simple matter 
acd the work of only a few seccnds—no danger is incurred, as with the Switch cover open the Fuses are entirely separated 
from all live parts. All current carrying parts are entirely enclosed. These features make the Switch absolutely Foolproof.” 


SIMPLICITY OF CONSTRUCT ION. There is absolately nothing to get out of order. 


Catalogue on request. 


The Electric and Ocdnance Acces- 
sories Co., Lid., Aston, Birmingham. 
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COMPLETE FUSE FITTING 


SIZE Z Il! FOR 30, 40, 50 OR 60 AMPERES, 500 VOLTS, IS THE CHEAPEST. 
SAFEST AND MOST COMPACT FUSE FOR THESE CAPACITIES. FOR SWITOH- 
BOARDS, IT8 USE SAVES LABOUR OWING TO THE SIMPLE AND COMPACT 


METHOD OF FIXING AND REDUCES THE AREA OF SLATE OR MARBLE 
REQUIRED. | 


PRICE OF FITTING COMPLETE: 
FOR FRONT CONNEC!ION, 30 OR 40 AMPS., an EACH, SUBJECT. 
: . s 50 OR 60 AMPS., , „ , 
FOR BACK CONNECTION, 30 OR 40 AMPS., 5% EACH, SUBJECT. 
, "a " 50 OR 60 AMPS., 6/5 „ P 


DIMENSIONS :-BASE 28" x 4° PROJECTION 4*. 


“ZED” FUSES ARE SHORT-CIRCUIT-PROOF AND SHOOK-PROOF, 
AND HAVE A PERFECT INDICATOR. 


For particulars apply to Supplies Department. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office : Suappliee Dept. & Stores: 11Tantalum Lampe & Fittings: 


CAXTON HOUSE, WESTMINSTER, 8.W. 99, UPPER THAMES STREET, E.C. TYSSEN STREET, DALSTON, N.E. 
Telephone: GERRARD 860. Telephone : LONDON WALL 8270 Telephones : CENTRAL 8388 & DALSTON 4, 
Telegrams ; " SIEMBRALOS, LONDON." Telegrams: "SIEMOTOR, LONDON." Telegrams : “SIEMODYN, LONDON." 

l Works: STAFFORD. 
BRANCHES: 

BIRMINGHAM. GLASGOW. SHEFFIELD. CALCUTTA, SINGAPORE. SYONEY. 

BRISTOL. MANCHESTER. JOHANNESBURG. BOMSAY. PENANG. MELSOURNE. 

CARDIFF. NEWCASTLE. CAPE TOWN. MADRAS. RANGOON. TORONTO. 
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THE 


O-S WIRING SYSTEM. 


PaMPHLET No. B517 Now Reapy. 


Contains a popular description 
illustrated with photographs of 
buildings wired by various con- 


| tractors, and of actual runs. 


FREE ON APPLICATION. 


n hano in Hertfordshire, 160 lights, wired 
throughout with “STANNOS” wires, including 
Stables and Coachman's Cottage. 


V l 


COPIES WILL ALSO BE SUPPLIED FOR DISTRIBU- 
TION TO CLIENTS AND PROSPEC 1 VE CONSUMERS. 


SIEMENS BROTHERS & CO. Em 
Head Office ; Apparstas Department / 


CAXTON HOUSE, WESTMINSTER, S.W. WOOLWICH, KENT. 
Telephone: GERRARD 860. Telephone : WOOL WICH 62. 
Telegrams ; “SIEMENS, LONDON." Telegrams : '' SIEMENS, WOOLWICH. a: 


Werks: WOOLWICH, KENT, and DALSTON, N.E. 


BRANCHES: 
SHEFFIELD. CALCUTTA. SINGAPORE. 
BOMSAY. PENANG. 


SYDNEY. 
BRISTOL. MANCHESTER. JOHANNESSURG. MELSOURNE. 
CARDIFF. NEWCASTLE. CAPE TOWN. MADRAS. RANGOON. TORONTO, 


BIRMINGHAM.. GLASGOW. 
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THE ACCESSORIES MANUFACTURING co. LTD. 


11, DEAN STREET, 
OXFORD STREET, LONDON, W. 


SPECIALISTS in all ELECTRIC LIGHTING ACCESSORIES. 


English Manufacture. 


WHOLESALE AND EXPORT. 


OATALOGUE ON APPLIOATION. 


Telephone: S Branch Office 8 Telegram 
6 Gerrard. 33, BRAZENNOBSBE STREET, MANCHESTER, v Aocosorías, Lic London.” 


“BON ACCORD” 


FOR FOR 
HIBH LI LIFTS. 


Low " LIFTS. 
HIGHEST EFFICIENCY. ANY CAPACITY AND HEAD. 
For DRIVING by STEAM, ELECTRIC, ol, GAS or BELT POWER. 


‘Arctic’ 


(REGISTERED) 


" BON ACCORD” 
FAN S Open or 2 r PRU DPI a Qn langt Af r 
e Enclosed mu ON ot 
Forced or Splash x A, " * f CENTRIFUGAL 
F Lubricated F. 3 s | IM ^ : 
HIGH-SPEED ES 


STEAM '" 


P s RA ; ^ 
ENGINES T Wo E 
3 1 ROTARY 
* ctr 115 aE | em 
Lighting. us : c M PUMPS. 


8-in. Eleotrically-Driven tani for 150 ft. Head. 


DRYSDALE & CO., Ltd., ri 


Telegrams: '' BomaccorD, finm OKER, GLASQOW, W. 


WILSON-WOLF company, vro BRADFORD. 


Telephone—Holborn 5264. Telegrams ; * 8eejasir," London. 


CONTRACT JOURNAL 


ESTABLISHED 1879. 


s THE PAPER FOR 


CONTRACTS OPEN, 
RESULT OF TENDERS, 
BUSINESS NOTES, &c. 
Gpecimen Cepy 64. Annual Subscription 266. 
ADVERTISEMENT eee ON APPLIGATION 
A. PITMAN, "eem and Managet, 


127/130, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 


Jai; 20, 1910.) 


J. P. HALL « Co, 
OLDHAM. | 


qoem DYNAMO, 
Telephone: 300. 


Makers of 


ELECTRICAL  . 
PLANT | "^ 


ALTERNATING and CONTINUOUS. 


SHIPYARDS 
IRONWORKS 
" MOTORS tor TEXTILE MILLS 
WORKSHOPS 
COLLIERIES 


CRANE MOTORS 


ALTERNATORS 


REAVELL ¢ C0., 


LIMITED, 


ENGINEERS 
IPSWICH, England. 


Telegrams: 
"«REAVELL, lPSWICH." 


Telephone No. 212 


VERTICAL Mm ENGINES, 


USING PARAFFIN OR PETROL, 


For ELECTRIC LIGHTING 
and POWER PURPOSES. 


WRITE FOR ILLUSTRATED LIST. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


Fig. 810.—060-5.u.P. Slip Ring Induction Motor for three-phase Y 
50 cycles, 200 volts 750 revs. per min. E 


ej 
INTEREST | 


CORPORATION ENGINEERS, 
SUPPLY COMPANIES, CONTRACTORS, 
RAILWAY and WORKS ENGINEERS, 
COLONIAL SHIPPERS (for Export). 


SURFACE WIRING SYSTEM 


PERFECT 


BY USING 


V. B. CLEAT “screw 
CEILING ROSES 


(Patent No. 27,729 and Patented Abroad). 


ALREADY EXTENSIVELY IN USE 


FOR TRAMWAY and RAILWAY SHEDS, MILLS, WORKS, 
COLLIERIES, BREWERIES, DYEWORKS, RINKS, 
EXHIBITION BUILDINGS, TEMPORARY LIGHTING, 
SMALL DWELLINGS, TENEMENTS, 4c., 4c. 


For Particulars and Prices apply Sole Güneri: 


LOXLEY « CO., Ltd., 


Basinghall Street, 
Mu LEE DS. tourt, beos.” — 
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JANDUS | 
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1 » ^ Net 2 . " 
IN CLUSTER AT JUNCTION OF MAIN STREET, THE HORIZONTAL | 
DISTRIBUTION OF THE LIGHT GIVING GOOD ILLUMINATION 
|. .. OVER A LARGE AREA. | | 


THE JANDUS ARC LAMP & ELECTRIC COMPANY, Limited, 


ON ADMIRALTY & WAR OFFICE LISTS. | 
CONTRACTORS TO 


€.P.0.—ROYAL MINT—L.C.C.- AND © 
PRINCIPAL CORPORATIONS. 


Hartham Road, Holloway, 
LONDON, N. 


Registered Offices :—46, BROWN STREET, MANCHESTER. 


HARTHAM ROAD, HOLLOWAY. 
Factories : | HALSE S'REET, HOLLOWAY. 
GOODINGE ROAD HOLLOWAY. 


Telegrams: *'* Jandunus, London." Code ABC (Sth Edition) 
Telephone: North 892 (Two Lines): 
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The report of the Committee on grounding of transformer 
secondaries, was received. It was presented by Mr. A. A. Dion, 
Ottawa. The question of the protection of life, including em- 
ployés, from the dangers of exposed electric wires, is of particular 
moment in Canada at present. 

Mr. H. S. Bunn showed that electric heating apparatus was more 
economical than gas, This was something new to the members. 
In a series of tests made, the superiority of electric appliances was 
demonstrated. Ottawa will probably be the next place of meeting. 

INSTITUTION OF CIVIL ENGINEEBS.— The King has been 
graciously pleased to become patron of the Institution, of which he 
was an honorary member for 17 years before his accession to the 
Throne. 

INSTITUTION OF MECHANICAL ENGINEERS.—The joint meeting 
with the American Society of Mechanical Engineers commenced on 
Tuesday at Birmingham ; about 200 members of the latter society 
and ladies, arrived from America on Monday, and were welcomed 
by the president, Mr. J. A. F. Aspinall, and the secretary, Mr. E. 
Worthington, at Liverpool. The Conference in Birmingham 
occupied Tuesday and Wednesday ; yesterday visits were made to 
Stratford-on-Avon and other places and to-day the Conference 
reassembles in London. Several papers on the electrification of 
railways will be discussed to-day. 


The International Glow Lamp Syndicate.—A 
Vienna Press correspondent reports that conditions have recently 
arisen in connection with the International Glow Lamp Syndicate 
which bring the premature dissolution of the combination within 
the range of possibility. As will be remembered, the syndicate 
which was formed in 1903 as the Sales Bureau of the United Glow 
Lamp Works Co., of Berlin, comprises 18 constituents represented 
by the leading firms in Germany, Austria-Hungary, Sweden, 
Holland, Italy and Switzerland, and the currency of the agreement 
extends to the year 1914. The German firms include the A.E.G., 
the Siemens & Halske Co. and the Pintsch Co. It is stated that 
the profits of the syndicate in the past five years have declined to 
one-third of those formerly realised. The cause is not to be found 
in a reduction in the sales, as these have remained on the same 
level of about 30,000,000 lamps per annum. There has, however, 
been no advance in the turnover, as the natural growth in business 
has been absorbed by the extension in the use of metallic-filament 
lamps. The situation in Germany is mainly attributed to 
the introduction of taxation on glow lamps according to 
the consumption in watts, which is tolerably high in the case of 
carbon-filaments and much less in regard to metallic-filament 
lamps. On the other hand, a number of lamp works outside the 

syndicate has arisen recently in other countries, whilst the French 
makers, who for some time belonged to the syndicate by way of 
trial, have now retired from it. In these circumstances and in view of 
the increasing sales of wire lamps, it is feared that the turnover of the 
syndicate will in a short time fall to the minimum of 23,000,000 
lamps per annum. Although the basic prices for carbon-filament 
lamps have not been lowered, notwithstanding the competition of 
wire lamps and of outside makers, the profits of the syndicate have 
been diminished owing to the increase in the rebates on sales. It 
is therefore considered uncertain whether having regard to these 
conditions it will be advisable to maintain the syndicate until 1914. 
It is, however, possible that as all carbon lamp works now also 
manufacture metallic-filament lamps, this may lead to endeavours 
to rearrange the basis of the syndicate by the inclusion of wire 
lamps within the sales organisation in the future. 


Educational Notes.—The Council of the City and 
Guilds of London Institute has awarded the Diploma of Associate 
to 50 students at the Central Technical College, in Civil and 
Mechanical Engineering, 25 in Electrical Engineering, and 5 in 
Chemistry, who have completed the prescribed course of instruction, 
The Bramwell Medal has been awarded to Mr. W. E. Bullock, and 
the Siemens Memorial Medal and Premium to Mr. J. D. Peattie. 
Certificates have been awarded to 19 students of the Central 
Technical College, and to 56 students of the Technical College 
Finsbury. : 

NORTHAMPTON POLYTECHNIC INSTITUTE.—Full-day courses in 
mechanical and electrical engineering and electrochemistry, will 
commence on October 3rd ; they include periods spent in commercial 
workshops, and extend over four years. The course in electrical 
engineering includes radio-telegraphy. Technical optics is the 
subject of another course.— See our advertisement pages to-day. 

UNIVERSITY COLLEGE.— The session of the Faculty of Engineer- 
ing begins on October 3rd. Prof. Cormack is at the head of the 
mechanical engineering department, and Prof. Fleming at that of 
the electrical engineering, with Mr. H. M. Hobart as special 
lecturer on electrical design. Intending students should commu- 
nicate with the Provost at once 

UNIVERSITY OF LIVERPOOL.—The session commences on October 
4th. Prof. E. W. Marchant is head of the Electrical Engineering 
department, and Prof. W. H. Watkinson of the Engineering 
department. Railway Engineering is under the guidance of Mr. 
J. A. F. Aspinall, and Municipal Electrical Engineering is taught by 
Mr. A. Bromley Holmes. 


Bowling Competition.—On Saturday last the first 
annnal bowling competition was held on the new Green at the 
works of the St. Helens Cable and Rubber Co., Ltd. There were 84 
entries for prizes of sets of bowls presented by Mr. T. O. Callender 
and Mr. James Taylor, directors. The Green, having accommoda- 
tion for six sets of bowlers, was constructed by the staff without 
expense to the company, early this year, and is situated in a corner 
of the works yard. Such an arrangement is probably unique in 
an electrical engineering works, 


Copper.—Messrs. Merton's report for mid-month, now to 
hand, shows visible supplies at 102,659 tons, a reduction of 1,298 
tons since the end of June. Since the end of February, when 
supplies stood at their highest, the reduction has been 10,796 tons, 
or at the rate of 2,374 tons per month, so that the present reduction 
is still average. The quantity has been withdrawn from English 
ports, the Freneh stock of 6,471 tons being an advance of 126 tons 
on that for the end of June.  Quantities afloat from Chile and 
Australia are both up, 75 tons for the former and 525 for the latter. 
Supplies from North America are considerably increased, being 
18,652 tons for the half-month, equal to the average whole monthly 
supply since March. Spain and Portugal are rather low, Chile 
shipments increased, and Australia well up to average. The 
deliveries are also full, so that, unless the latter half shows a falling 
off, demand appears to be briskening. 


- B.T.H. Fire Brigade Successes.—We have noted 
with interest each year the appearance of the B.T.-H. Works Fire 
Brigade amongst the prize winners at the annual camp competitions 
of the National Fire Brigades Union. This year the camp was 
held at Southend-on-Sea, when the brigade were even more 
successful than in previous years in the competitions and drills. 
In all of the eleven events for which they entered the brigade 
succeeded in getting placed well up amongst the best fire brigades 
of the kingdom, securing no less than three first places, four thirds, 
two fourths, one eight, and one eleventh. The prizes included— 
for the second year in succession—the National Hose Cart Challenge 
Shield, which is one of the blue ribbon " trophies of the N.F.B.U. ; 
representatives from every district of the Fire Brigade Union being 
elected to compete in the event. In the combined Life-Saving and 
Practical Competitions ( problem drills) the brigade secured two 
third places and a fourth, a meritable performance in view of the 
fact that they were the only:priva’e brigade wh'ch entered for these 
competitions, and were opposed by some of the best town brigades 


in the country. 
Public Works Loans.—-According to the thirty-fifth 


annual report of the Public Works Loan Board, not a single loan 
was advanced during 1909-10 to local authorities under the Electric 
Lighting Acts, but nearly 50 amounts were outstanding at the end 
of the financial year. 

Fulgurites,—In Nature, of July 21st, Mr. R. W. Wood, 
of Long Island, describes a remarkable fulgurite, of which he 
obtained a cast recently. A lightning discharge struck a lawn, 
within 50 ft. of the spot where he stood; there was a bright flash 
of light at the surface of the ground, and a column of steam or 
smoke some 6 or 8 ft. in height. Three patches of withered clover 
were found where the discharge had struck, with deep holes in two 
of them, the larger being an inch in diameter ; Mr. Wood melted a 
quantity of solder and poured it into this hole, obtaining & cast 
nearly 4 ft. long, with lateral branches. The ground was very wet 
at the time, after much rain. 


Inspectors of Mines.—The Home Secretary has 
announced that the statements which have appeared in the Press 
regarding the appointment of inspectors are unauthorised ; if any 
appointments are decided on, full particulars will be published in 
due course. 


Wireless in German Fisheries,—United States Consul- 
General Robert P. Skinner, at Hamburg, states that three Cuxhaven 
steam trawlers are now equipped with wireless telegraph apparatus, 
and the service is so satisfactory that efforts are being made to 
increase it. The most marked advantages resulting from the use of 
the wireless telegraph in this business are the ability of captains to 
advise each other at sea as to their respective catches, and the. 
transmission of similar reports to Cuxhaven & number of hours 
before the return of the ships to port. Thus vessels of the same 
fleet which have found poor fishing are sometimes able to join other 
vessels more fortunately located, in time to return with good catches, 
All the vessels are then able to inform the managers of the public 
markets respecting the quantities of fish to be placed on sale, in such 
manner that in the event of unusual catches arrangements can be 
made in advance for distributing supplies in the least possible time. 
— Electrical World. 

Fatality. At Blaydon-on-Tyne on the 23rd inst., Deputy- 
Coroner Shepherd held an inquiry into the death of William James 
Barrett, a deputy overman, 48 years of age, who was electrocuted 
at the Bessie Drift, Blaydon Burn, on the 21st inst.—Robert 
William Barrett, a son of the deceased man, said the bell of the 
telephone commenced to ring and his father took hold of it. He 
called out "Oh, Bob," and was unable to relax his hold upon the 
receiver.—Another deputy overman named John Charles Todd 
stated that he, too, received a shock when he took hold of the 
telephone, and he sent word for the current to be cut off. Later 
when he went back he found Barrett lying on his back, near the 
telephone, and the doctor stated the man was dead.—Walter Hull, 
head electrician to the Priestman Collieries, Ltd., said that a steam 
pipe had recently been placed in the drift. Below this was an 
iron pipe containing cable for conducting a supply of electricity to 
the pick-sharpening shop. The steam pipe had evidently come in 
contact with the iron pipe, and the pressure had caused one of the 
joints to break, with the result that the insulation became damaged 
by the loosened pipe end. The current would then travel to the 
telephone wires. The current was 256 volts. This was not 
sufficient to kil a man instantaneously. Witness had received 
1,000 volts under such conditions.— A verdict that the man was 
accidentally electrocuted was returned. 


X-Ray Victims.—It is proposed to place a memorial of 


Mr. H. W. Cox in the Town Hall, Hackney, the borough where he 
resided, 
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X-Ray Installation.—Loughborough Hospital has re- 
ceived, thropgh the generosity of Mrs. Perry Herrick, of Begu 
Manor, an X-Ray apparatus. .The installation has been selected on 
the advice of Mr. W. H. Allen, the borough electrical engineer, who 
has supervised. the whole of the arrangements, and we assist in 
demonstrating and Operating with the apparatus. 


Appointments Vacant. — Assistant 1 and ie 
monstrator in electrical engineering, for the Birmingham Uni- 
versity ; six shift engineers (£35 per month); three boiler house 
superintendents (£35); six senior switchboard attendants (£25), 
and six junior switchboard attendants (£21), for the Victoria Falls 
and Transvaal Power Co. ; sub-station attendant, for the Stepney 
B.C. (30s.). See our advertisement pages in this issue. 

According to the (unadian Engineer, the Winnipeg Board .of 
Control is to advertise for a business man to manage the sale of 
power, commencing work on October Ist. PRY nk Fete 
secretary, Board of Control. ` 


Football.—The Electrical ‘Football: jus T a few 
vacancies for clubs connected. with the electrical industry.. Bull 
particulars from Mr. C. Phillips, 140, Minet Avenue, Harlesden, 
N.W. Referees with vacant dates please write to Mr. Rhea 
100. n Fulham, S. W. tans ri 
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OUR PERSONAL COLUMN. 
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The Editors incite electrical engineers, whether connected. withthe 
technical or the commercial side of the profession and industry, 

_ also electric tramway and railway officials, to kecp readers ded the 
ELECTRICAL REVIEW posted. as to their movements. 


Central Station Officials—Mr. A. S. ESSLEMONT, 
who has for many years been manager of the County of Durham 
Electric Power Supply Companies, will shortly resign his position 
in order to specially devote his time to the development of electro- 


metallurgical and other process work on Tyneside on behalf of the 
Newcastle-on-Tyne Electric Supply Co. 


Mr. ALFRED CoLsoN, late gas and electricity engineer to the 
Leicester Corporation, who died on May 27th, le t, estate valued at 
£25,219 gross, with net personalty £18,353. 


The Alloa T.C. has appointed MR. H. A. TC LLOCH às electrical 
engineer-in-charge of the new generating station. 


The York Electricity Committee has recommended the increase 
of the salary of MR. TURNBULL, station superintendent, from £150 
to £165 per annum, rising by £10 a year to £175 ; and that of MR. 
G. H. HOLMEs, charge engineer, from £110 to £120, with a further 
increase of £10 next year. 


Mr. G. D. VickKeks, who- was appointed assistant electrical 
engineer to the Watford Urban District Council, has declined to 
take up the position, owing to his firm at Smethwick ‘having 
granted him an increase of salary. MR. R. B. H. CRAGG, of 
Bermondsey, has been appointed to the post. 


General.— MR. Henry W. Bowben and Mn. st 
Bosy have entered into partnership as consulting engineers, at 
Salisbury House, London Wall, E.C. Mr. Bowden also retains his 
offices at 30, Craven Street, Strand, W.C., for the present. 


Mr. T. W. W. MELHUISH, chief electrical engineer of the Imperial 
Continental Gas Association, whose name older readers will re- 
member in connection with electric lighting in the early days in 
Vienna, completes, on 31st iust, 25 years’ service with the above 
Association. 

Mr. E. K. SANCTON, general manager of Messrs. Fraser and 
Chalmers, Ltd., engineers, Erith, has been appointed resident 
director at Erith for the company. He is succeeded as general 
manager by MR. F. L. WHITMORE, assistant general manager. 


On July 20th, at Cardiff, Mg. S. KENNETH BROoADFpOT, son of 
J. R. Broadfoot, of Southport, was married to Miss Lucy Adeline 
Ferguson. elder daughter of J. S. G. Ferguson, of Cardiff, and grand- 


daughter of the late Rev. David Ferguson, M.A., of Westerdale, 
Caithness, N.B. 


Obituary.—Mnz. T. HrrLeyY.—The death occurred. on 
July 20th of Mr. Thomas Hurley. à member of the firm of Gent 
and Hurley, electricians, BE Leicester. He was in his seventieth 
year. u 

MR. GEORGE FLETT.-—It is with the décret: recret that we 
announce the death of Mr. George Flett, managing director of 
Messrs. Dick, Kerr & Co., Ltd., and other important companies. On 
Wednesday afternoon. Mr. Flett wus proceeding in & motor-car to 
New Street Station. Birmingham. with two other directors of the 
Metropolitan Amalgamated Railway Carriage and Wagon Ca., when 
a child ran into the road : the driver turned sharply to avoid the 
child. and the car. running against the kerb. was overturned: It 
fell upon Mr. Flett. who waa severely injured. and died shortly 
afterwards at the General Hospital. We shall refer to Mr. Flett's 
career in a later issue, confining our remarks for the moment to the 
expression of our sincere oondolences with his associates. 
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Electric Furnace’ and Smelters, Ltd. (110,576).— This 
company was registered on July 4th, with a capital of £5,000 in £lshares, to 
carry on the business of smelters, refiners, treaters and amalgamators of ores 
and other metalliferous and mineral substances, manufacturers of electrical 
or other furnaces for. smelting, &c. The subscribers (with one share each) 
are:—H. E. McCardle, 245, Barcombe Avenue, Streatham Hill, S. W., 
seoretary ; A. J. Phelps, 174, Vartry Road, Stamford Hill, N., clerk. Private 
company. The number of directors is not to be less than two or more than 
five; the subscribers are to appoint the first; qualification, £100 shares; 
remuneration, £100 each per annum, and 5 per cent. of the distributed profite 
after payment of remuneration for managing director, and a dividend of 
10 per cent., divisible. Registered office, 110, Cannon Street, E.C. . 


G. W. Clarke & Co. (Live 1), Ltd. (110, 604). —This com- 
pany was registered on July 5th, with a capital of £1,000 in £1 shares (250 
deferred), to take over as a going concern the branch ‘business of electrical 
engineers carried on by the Walsall Electrical Co., Ltd., in Liverpool, and to 
acquire from G. W. Clarke the ,benefit of certain licences and inventions 
relating to Apuane and devices for indicating and recording temperature and 
otherwise. subscribers (with one share each) are:—E. B. Barron, 94, 
Promenade, Egremont, Cheshire, gentleman ; G. W, Clarke, Lynwood, Corona- 
tion Drive, Great Crosby, electrical engineer; R. T. Barnes, 24, Dale Street, 
Liverpool, solicitor. Private company. The number of directors is not to be 
less than two or more than three; the first are E. B. Barron (chairman), and 
G. W. Clarke; qualification, one share. Registered by Alfred H. Atkins, 
Ltd., 27-8, Fetter Lane, E.C. 


Drills, “Ltd. (110. 603). — This company was —€—— a on J uly 
Sth, with a L capital of £2,000 ia £1 shares, to carry on the business of engineers, 
founders, smiths, manufacturers and patentees of electric and other drills for 
mining or other purposes, and to adopt an agreement between R. 8. Crawford 
and J. Bcott for the acquisition of electric mining-drills and other electrically- 
driven percussive tools, instruments, machines and the petents in respect 
thereof. The subscribers (with one share each) are:—R. 8. Crawford, 10, 
Drury Lane, Liverpool, engineer ; J. Scott, 59, Merton Road, Bootle, electrical 
engineer. Private company. The number of directors is not to be less than 
two or more than seven; the first are R. 8. Crawford and J. Scott (provisional 
directors); ualification,. £50 ; remuneration as fixed by the company. Regis- 

T. J. Huli & Sqn, 22, ‘Chancery Lane, W. C. : E 


Witton James, Ftd. (110,693).—This company was Ed 
on July 8th, with a capital of £6,000 in £1 shares (2,000 preferred), to carry 
on the business of manufacturers of and dealers in electrical driving equip- 
ments for printing, textile and paper-making machinery, electric blower, 
flexible Coop nes, &c. „ and to adopt agreements with the General Electric 
Co., Ltd., of Queen Victoria Street, E.C., and H. V. James. The sub- 
scribers (with 10) preferred shares each) are —H. Hirst, 71, Queen Victoria 
Street, E. C., electrical engineer; A. H. Railing, 71, Queen Victoria Street, 
E.C., electrical engineer; A. I. 8. Baron, "1, Queen Victoria Street, electrical 
engineer. Private company. The number of directors is not to be less than 
three or more than five; the first are H. V. James, A. H. Railing and 
A. I. 8. Baron; qualification, 100 shares; remuneration as fixed by the com- 
pany. Registered office, 71, Queen Victoria Street, E.C. 


Dac Accumulator Syndicate, Ltd. (110,763).—This company 
was registered on July 18th, with a capital of £25,000 in £1 shares, to carry on 
ihe business of electrical engineers and contractors, manufacturers of and 
dealers in cells and batteries, suppliers of electricity, manufacturers of elec- 
trical or W . &., and to adopt an agreement with G. Schauli, 

Price an Hughes for the cQ isi On of certain patents. The 
n (with one share each) are: — G. Schauli, 68, Harberton Road, Upper 
Holloway, N., electrical engineer; F. T. W. Price, Ivy Bank, Addiscombe 
Road, Croydon, Surrey, merchant; H. E. Hughes, 90, Goswell Road, E.C., 
merchant ; R. Safft, oeppingen, Germany, manufacturer; J. Hopkins, R, 
Kenbury Gardens, Camberwell, S.E., clerk ; G. E. Croydon, 24, Toronto Road, 
Ilford, traveller; and R. B. Baldry, Hoddesdon Bury, Hoddesdon, Herts., 
merchant (200 shares). Minimum cash subscription, 42,000. The number of 
directors is not to-be less than two or more than seven; the first are F. T. W. 
Priee and H. E. Hughes; remuneration, £50 each for the first year and after- 
wards £100 each per annum (chairman, £25 extra) and a percentage of the 
profits. Registered office, 39, Red Cross 8treet, E.C. 


Darímoor Electric Supply Co., Ltd. (110,87 1).— This com- 
pany was registered on July I9tb, with a capital of £4,000 in £1 shares, to carry 
on at Bovey Tracey and elsewhere the business of an electric light company 
in all its branches, and to adopt agreements: (1) with J. H. Lee for a lease of 
a mill and premises at Bovey Tracey; and (2) with A. J. Wyatt relating to the 
supply of an rplus power required by the company. The subscribers are :— 
W. Agyett, Bovey Tracey, builder, 100 shares; H. A. Bentinck, J.P., D.L., 
Bovey Tracey, 100 shares; H. Goodw yn, F. R. C. B., Bovey Tracey, "100 shares ; ; 
Lucy Hellier, Bovey Tracey, 300 shares; W.G. Hole, Bovey Tracey, gentle- 
man, 10 shares; P. W. Peters, Bovey Tracey, grocer, 200shares; J. A. Purves, 
Exeter, electrical engineer, 500 shares. Minimum cash subscription, £1,500. 
The number of directors 1s not to be less than four or more than eight; the 
first are W. Aggett, H. A. Bentinck, J. P., D. L., H. Goodwyn, F. R. C. S., Lucy 
Hellier, W. G. Hole and P. W. Peters; qualification, £10; remuneration as 
9 by the company. Registered office, 12, Market Street, Newton Abbott, 

von. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Munster Electric Lighting Co., Ltd. (100.269).— Second and 
third debentures dated July 7th, 1910, to secure £500 and £340 respectively, 
charged on the company's undertaking and property, present and future, at 
Fethard, Tipperary. olders: R. H. Hindloss, 20. North John Street, 
Liverpool; and Dargue Griffiths & Co., Ltd., 51, North John Street, Liverpool. 


Canadian Electric Traction Go., Ltd. (79.722).— Return 
dated December ꝗglst, 1908, filed June 21st, 1910. Capital £120,000 in 
£1 shares; 68,007 shares taken up; £53,000 paid on 53,007, leaving-£7 in 
arrears; £15,000 considered as paid on 15,000 shares, Mortgages and 
charges: Nil. | 


Northampton Electric Light & Power Co., Ltd. (28.640).— 
Particulars of £50,000 debentures, created June 23rd and secured by trust 
deed dated July &th, 1910, tiled pursuant to Sec. 93 (3) of the Companies’ 
(Consolidation) Act, 1908. Property charged : The company's undertaking and 
property, present and future, including uncalled capital. Trustees: T. W. 
Thornton, J. P., Brockhall, Northants; C. A. Markham, Northampton; and 
T. E. Manning, Shrubland, Dullington. 


Institution of Electrical Engineers (18.393).—Mortgage and 
instrument of charge, both dated July Ioth, 1910, to secure £11,500. Prope ny 
charged; 15-18, Tothill Street, Westminster, and land in rear thereo 

solders 5 Economio Life Assurance Socioty, 6, New Bridge Street, Black- 
friars RC, 
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Eastern Extension, Australasia.and China Telegraph Co. 

Ltd. (7,224).—Return dated May 20th, filed May 81st. Capital £3,000,000 in £1 

25 0 All shares taken up and paid for in full. Mortgages and charges: 
7 . * 


Eastern and South African Telegraph Co., Ltd. (13,306).— 
Return dated May 25th, filed June Ist. Capital, £600,000 in £10 shares; all 
shares taken up; £600,000 paid. Mortgages and charges, £199,500. 


Western Telegraph Co., Ltd. (6.886).—Return dated May 25th, 
filed June 1st. Cap - 22,500,000 in £10 shares; 207,990 shares taken up; £10 
per share called up o 180,000 ; £1,300,000 paid; £719,300 considered as paid on 
77,930 shares. Mortgages and charges, £815,175. ' 


Dynes Bros., Ltd. (109.827).--Particulars of £1,750 debentures ` 


ereated July 4th, 1910, fled pursuant to Sec. 93 (8) of the Companies’ (Consoli- 
dation) Act, 1908, the whole amount being now issued. Property charged: The 
company’s undertaking and property, present and future, including uncalled 
capital. No trustees. i 


Thomas Brittan, Ltd. (110,519).—Particulars of £300.deben- 
tures, created. July 5th, 1910, filed. pursuant to Sec. 93 (3) of the Companies’ 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company’s property, present and future, including uncalled 
capital. No trustees. 


Johnson-Lundell Electric Traction Co., Ltd. (65,699).- -A 


memorandum of satisfaction in full of mortgage dated April 5th, 1906, in 
18 of whioh £4,070 lis. 6d. was outstanding on July Ist, 1908, has been 


County of London Electric Supply Co., Ltd. (34,320). — 
Issue on July 27th of £5,000 44 per cent. first debenture stock, part of a series 
of which particulars have already been filed. 


Camborne Electricity Supply Co., Ltd. (57.950).—Return 

dated May 18th. (Capital £10,000 in £1 shares; 607 shares taken up; £1 per 

ohare called up; £605 paid, leaving £2 in arrears. Mortgages and charges: 
11. a i E - 


South London Electric Supply Corporation, Ltd. (50.392). 
—Return dated March th (filed May 3ist). Capital £260,000 in 65,000 shares 
of £4 each. All shares taken up; £260,000 paid. Mortgages and charges: 


* 


Everett, Edgeumbe & Co., Ltd. A memorandum of satis- 
Aoao in full of debentures dated June 9th, 1905, securing £700, has been 


West Coast of America Telegraph Co., Ltd. (52,114).—Return 
dated May 24th, 1910. Capital £132,520 in 53,008 shares of £2 108. each. 
45,008 shares taken up. £2 10s. per share called up on 8. £20 paid. £112,500 
considered as paid on 45,000. Mortgages and charges: £170,000. 


CITY NOTES. 


THE exigencies of journalism last week com- 

Metalite, Ltd. pelled us to confine our comments on this 

promotion to the minimum, as our last pages 
were actually going to press when we received the prospectus. 
Since then we have been enabled to study it more closely, and to 
form very definite opinions as to its merits. Unfortunately, we can 
do little to influence the general public, who gain their information 
from the columns of the daily Press, and the latter, in dealing with 
80 highly technical a subject, is not in a position to guide its 
readers wisely. Moreover, the promoters had skilfully and lavishly 
ground-baited the field of their operations. We read in the Timex of 
Wednesday a statement of M. Lépine, the French Prefect of 
Police, to the effect that a certain banker, by the use of an extra- 
ordinary system of advertisement, made a sum of more than three 
millions sterling outof seven companies formed within a period of only 
three years ; and the art is not unknown in this country also. We 
have not met with a single adverse comment on the prospectus in 
the columns of our daily contemporaries, | 
But what are the prospects before this concern, for which the 
gigantic subscription of half a million sterling is proposed ? At 
this moment legal proceedings are pending directed against 
importers of tungsten-filament electric lamps, which are alleged to 
infringe certain letters patent. What guarantee is there that the 
process by which the “British Metalite filaments are made is not 
an infringement of these or other patents Again, in view of the 
rapidly changing aspect of the metal-filament manufacturing 
industry, how can any existing patent be valued at such a sum as 
£100,000—and that for the United Kinydom alone? It is now 
common knowledge that the difficult problem of drawing 
tungsten into wire has been solved by three of the most 
important electrical companies in the world; the filaments 
thus obtained are stated to be tougher than steel. Of what com- 
mercial value will the brittle filaments be when the wire filaments 
are on the market--as some of them already are ? 

It is interesting, and not without significance, to note that the 
German expert who values the British rights at £100,000, is 
actually one of the patentees. Naturally he would not be disposed 
to name a low figure; And as for seven of the nine British patents, 
they have not even been granted yet, but have merely been applied 
for, and therefare their contents have not been disclosed. Are we 
invited to subscribe hundreds of thousands of pounds for ungranted 


letters. patent, which may ultimately be rejected or successfully 


- opposed ? i] 


No weight can be attached to the report of life tests signed by 
one of the patentees ; and as for the tests of the National Physical 
Laboratory, we find that they were limited to tests of candle-power 
and watts consumed. No life test signed by the N.P.L. is pub- 
lished—and the veriest tyro in the electrical industry knows well 
that any incandescent filament lamp can be made to give an extra- 
ordinarily high efficiency, at the cost of its life. This test is, there. 
fore, utterly worthless without a life test also; yet the authority 
of the National Physical Laboratory has been adduced in an adver- 
tisement as confirming the claim that the lamps and filaments are 
unrivalled in cheapness and durability. 

The promoters, with optimism characteristic of their kind, 

anticipate an annual profit of more than 30 per cent. on the entire 
capital as a minimum, the gross receipts exceeding a quarter of a 
million sterling. These remarkable estimates are said to be based 
upon "results obtained by the vendor companies since the perfec- 
tion of the patents and processes.” The British patents already 
granted date from 1907 (a patent not utilised in the British Metalite 
lamp) and August 16th, 1909; of those applied for, six are dated 
May 3rd, 1910, and one June 1st, 1910. What "results" can possibly 
have been obtained from these? The prospectus is significantly 
silent regarding the profits made in the companies' operations to 
date, and we surmise that there are none. 
. The underwriters for 150,000 shares, the minimum subscription 
on which the directors may proceed to allotment, are to receive a 
commission of 74 per cent. and 14 per cent. overriding commission, 
both payable in cash; and preliminary expenses estimated at 
£18,000, payable in cash. Are these the terms characteristic of a 
bona fide industrial enterprise, or of a wild-cat scheme? ; 

The purchase price of the undertakings for which no previous 
profits are quoted amounts to £220,000. We are distinctly of 
opinion that, even if the Metalite filaments prove to be all that they 
are claimed to be, this sum is many times the value of the assets 
offered in exchange, and we strongly advise the exercise of the 
utmost caution by intending investors. | 


Liverpool Overhead Railway €o,—The accounts for 
the half-year show an available balance of 49,593; a dividend of 
5 per cent. per annum on the preference shares (the same as last 
year) is recommended, leaving a balance of £5,917 to be carried 
forward. 


Mexican Light aud Power Co., Ltd.—The report 
states that the gross earnings for the year to December 31st were 
$3,014,325, and $60,823 was brought forward. The operating 
expenses were $648,337, and a dividend of 4 per cent. on the common 
stock has been paid, leaving $149,386 to be carried forward. 


Continental. —BrLcium.—La Société d’Electricite du 
Borinage, of Brussels, is increasing its capital from £78,280 to 
£ 100,000. 

FRANCE.—La Compagnie Centrale d'Energie Electrique is the 
title of a new company which has just been formed in Paris with a 
eapital of £200,000. l 


Dublin and Lucan Electrie Railway Co. — The 
directors propose to pay & 5 per cent. dividend on the preference 
Bhares for the six months to June 30th, carrying forward a balance 
of £612. The same dividend was paid last year. 


Metropolitan Electrie Supply Co., Ltd. — The 
directors have declared an interim dividend at the rate of 4 per cent. 
per annum for the half-year to June 30th, as compared with 5 per 
cent. last year. 


Fife Tramway. Light and Power Co., Ltd. — An 
interim dividend on the preference shares at the rate of 6 per cent. 
per annum for the half-year to June 30th, is announced. 


Bombay Electric Supply and Tramways Co., Ltd. 


THE fifth ordinary general meeting was heldon Thursday last week 
at the Electrical Federation Offices, Kinysway, Sir Edward Sassoon, 
Bt., M.P., presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, page 66), said it gave the directors much 
pleasure to be able to congratulate the shareholders upon the satis- 
factory progress made by the undertaking during the past year. 
The net receipts amounted to £82,696, as compared with £67,007 ; 
an increase of £15,528, or a little over 23 per cent. Of the sum to 
be set aside for depreciation, the directors proposed that £10,000 
should be invested outside the business. The provision for depre- 
ciation had been based on a careful estimate of the life of what 
might be described as the wasting assets. and was, in the opinion 
of the board, adequate annual provision for the replacement of 
those assets at the end of their term of life, having revard to what 
they cost them, Of course, as their property grew that fivure would 
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call for readjustment. The total revenue from all sources, including 
the amount represented by the sale Of current to the tram- 
ways, amounted to £197,828, an increase of £19,972 over the 
previous year, and they would be glad to note that that additional 
revenue had been obtained with an increased expenditure 
of only £4,343. The increased revenue from the tramways 
accounted for £8,628 of the gross increase, and the receipts 
from the electrical supply branch accounted for £9,837. 
Dealing first with the traction branch of the undertaking during 
the past year, trade depression at Bombay, more particularly in the 
milling industry, had retarded the growth of the tramway receipts. 
He was sorry to say that he could not report any improvement this 
year, as the Bombay mill industry, like cotton manufacturers else- 
where, was suffering from the high prices of its staple com- 


modity. On the other hand, consequent upon the excellent monsoon. 


last year, the export trade of Bombay had been good during the 
current season. They would be glad to learn that the proposal for 
a small increase in long-distance fares on the tramways had been 
received by the municipal Corporation of Bombay in a sympathetic 
spirit. The enhanced fares came into operation on April Ist last, 
and the result was being very carefully watched, but some months 
must elapse before it was possible to gauge their full effects upon 
the traffic. The volume of their traffic continued to expand, 
although not so rapidly as they could wish. In order to deal with 
this expansion, the directors had found it necessary to consider the 
question of the provision of additional rolling stock. After making 
experiments with trailer cars it had been decided to construct 10 
new single-deck cars, each seating 38 passengers, which would be 
attached to the existing cars and run as double-cartrams. Coming 
to the electrical supply section of their undertaking, the total 
receipts amounted to £57,553, as compared with £47,714 in 
the previous year, while the working expenses were £40,935, as 
against £39,737, so that for an increased expenditure of about 
£1,200, the company had obtained an increased revenue of over 
£9,800. The balance carried to the profit and loss account amounted 
to £16,618, as compared with £7,977, or an increase in profit of 
£8,641, During the year under review, they secured 281 new 
consumers, taking a supply representing the equivalent of 36,505 
8-C.P. lamps. The extension of that part of the business still 
continued, and up to the end of April last they had this year added 
a further 101 consumers. After giving the matter their most 
careful consideration, the directors had decided that it would be to 
the interests of the business to substitute flat rates for the 
present maximum-demand system. That alteration would apply 
specially to domestic consumption for lighting and electric fans, as 
distinguished from power consumers. The new tariff had not yet 
received the concurrence of the municipality, but that body and the 
great majority of the consumers were strongly in favour of the 
flat rates. The capital expenditure during the year had amounted 
to £41,136, of which £11,981 had been spent on the tramways, 
chiefly in the provision of additional rolling stock ; and £25,806 in 
further developing the electrical supply branch, particularly in 
connection with the extension of mains ; and the balance of £3,349 
represented expenditure in connection with the issue of the second 
debentures. That second debenture loan was issued tq meet the 
cost of the new power house at Kasara, which they were 
building and equipping. The work of erection was proceeding 
satisfactorily, and when the new extension came into operation, as 
they hoped would be the case in about nine months from the pre- 
sent time, they looked for important economies in their generating 
costs, which would become increasingly apparent as their business 
developed and the load on their power house expanded. The policy 
of the board had been to lay the foundations for a good and grow- 
ing business, which the potentialities of Bombay and the progress 
already achieved, assured them lay ahead of the company, and with 
which they must be prepared to deal efficiently and economically 
as it came along. The board had received a good deal of advantage 
from the co-operation of the consultative committee in Bombay. 
He regretted that they had not yet been able to pay a dividend on 
the ordinary shares. but they had every confidence that the 
patience which those shareholders had had to exercise in the past 
would be compensated for by the growth in the profits in the not 
very distant future. The policy adopted by the board of making 
sufficient reserves for the sinking fund and allocating adequate 
amounts for the depreciation of their wasting assets must be to 
the advantave of all classes of shareholders. and not least to the 
benefit of those interested in the ordinary shares. 

Sin WALTER HuGHEs, C. I. E., seconded the resolution, and the 
report was adopted without discussion. 


City and Sonth London Railway Co. 


THE report of the directors for the half-year ending June 30th, 
states that the receipts from all sources amountel to £558,832, 
and the cost of working to £42,213, leaving a profit of 
446.620. Inclusive of the balance brought forward from 
December 31st last, the net revenue account shows an aggregate 
total of £47,332. After making provision for the debenture 
stock interest. rent charge, and the transfer to the renewal fund of 
£1,500, a balance remains available for dividend of £31,186, 
Out of this sum the directors recommend that the full dividend of 
5 per cent. per annum be paid on the preference stocks, 1891, 1896, 
1901 and 1903, and that a dividend at the rate of 11 per cent. per 
aunum be paid upon the consolidated ordinary stock fur the half- 
year, leaving a balance of £1.634 to be carried forward to 
the next account. The following table shows the number of 
passengers carried, exclusive of season-ticket holders, and dividends 
paid recently :— 


Passengers Receipts Div. per cent. 
(exclusive of (including per ann. on 
Half-year. ssn, tckt. hldrs.). ssn. tckts.). ord. stock. 
Ended June 30th, 1905 s 8,662,588 £71,802 7 8 2 
» December Slst, 1905.. 8,607,486 70,103 14 4 5 
» June 30th, 1906 ps 9,045,120 72,154 3 11 
„ December 31st, 1906.. 9,104,293 ,228 4 2 
„ June 30th, 1907 a 10,048,780 77,519 11 9 2 
» December 81st, 1907.. 10,732,145 83,451 16 4 1 
„ June 30th, 1908 zs 10,891,535 83,474 11 8 1 
„ December 31st, 1908.. 10,631,836 81,259 19 2 1 
» June 30th, 1909 - 11,227,179 84,245 11 10 1 
» December g1st, 1909.. 11,284,074 84469 6 9 1 
„ June 30th, 1910 is 11,497,140 83,412 11 2 1 


Total since opening of line. 246,390,790 £1,940,038 8 6 


The death. of. the King, and the ceremonies attendant thereon: 
had an adverse influence on the receipts. And since then, while 
the period of public mourning continued, the shopping and 
theatrical traffic has been appreciably affected. Apart from these 
influences the increasing competition of the tramways remained 
unabated, added to which the electrifying of the Brighton Co.'s 
line from London Bridge to Victoria has not tended to increase the 
receipts between London Bridge and Clapham; the interchange 
traffic between the tubes and other railways has also fallen below 
expectations. The Missionary Exhibition which proved a great 
attraction at the Agricultural Hall in 1909 was not held this year. 
The directors regret, therefore, that owing to these several causes, 
to increases in the wages bill and in coal and other stores, and to 
some exceptional repairs, they have no alternative but to recom- 
mend a diminished rate of dividend on the ordinary stock. The 
erection of the emergency staircase at the Brighton Co.’s end of the 
subway at London Bridge is completed. The Bill promoted by the 
Metropolitan Railway, approved by the proprietors of this company 
at the special meeting in February last, to authorise the construction 
of a low level subway at Moorgate Street to connect the stations of 
the Metropolitan, Great Northern and City and this railway, has 
passed through Committee in both Houses of Parliament. The 
contract for the construction of the high level subway between the 
Bank station of this company and that of the Central London has 
been placed, and the work will proceed without delay. This subway 
will improve the communication with the Waterloo terminus of the 
London and South-Western Railway, as well as with the Central 
London Railway. Warrants for dividends will be posted on 
August 5th. 


The fifty-second ordinary general meeting of the shareholders of 
the above company was held on Tuesday at the offices, 71, Finsbury 
Pavement, the Right Hon. C. B. Stuart Wortley, K.C., M.P., in the 
chair. 

The CHAIRMAN, in proposing the adoption of the above report, 
said the main facts that the half-year's accounts brought out were 
that the gross receipts were less by £731, and the expenses were 
more by £2,237. The result was that they had a net revenue 
diminished by £2,968. Increased charges for interest on money 
borrowed, with other things, brought the diminished net revenue 
down to a total balance available for distribution which was less by 
4 3,447. They, therefore, recommended a dividend at the rate of £1 5s. 
per cent. instead of £1 15s. per cent. a year ago, but they carried 
forward £1,635 against £1,412. Turning first to the receipts, they 
would gather from the report some of the causes which they 
thought had operated adversely during the half-year. He might 
add to those mentioned, the fact that a General Election did 
much to deprive them of their normal evening traffic: also that 
they had to compete this year with the electrification of the L.C.C. 
Tramways from King’s Cross to Hampstead and Highgate ; likewise 
with the Blackfrairs Bridge tramcars which now ran, at thesame fares, 
over the bridge from Balham, Tooting and Clapham Common. The 
day of the late King's funeral alone accounted for a decrease of 
£200 out of the £731 lost on the gross receipts of the half-year. 
The Lying-in-State ceremonies also had the effect of diverting to 
other routes, traffic, which, ordinarily, would have been their own. 
The two most important things that had happened. to their gross 
receipts last year were—firstly, the earlier running of trains on 
Sundays, announced last July, and begun on August 8th last ; and, 
secondly, the reduction of local fares, also announced last July, and 
initiated on November Ist last. There had been also certain consequen- 
tial reductions of through fares, which first took effect on May 8th of 
1910. Taking first the earlier running on Sundays, he could most 
shortly justify the policy and explain its effect by saying that 
though, of course, it accounted for & substantial part of their 
increased wages bill and their increased train mileage, it had, 
nevertheless, brought them a net gain of about £15 per Sunday, or 
£390 for the half-year. As rerarded the reduced fares, they could 
point first and chiefly to the fact that they had carried close on 
111 millions of passengers in the half-year; a yreater number than 
ever before in their history, and a greater number, by 
close on 270,000, or 2'4 per cent, than a year ago. when 
the reduced fares had not come into operation. These 
reduced fares were, as regards through fares, forced upon 
them by the need of continuing to act in harmony with the 
policy of other tubes, with which they were in physical connection 
as well as organically allied by the common interest which arose 
from the fact that they were feeders to each other. Not only was 
this the case, but they believed. and still believed, that the reduction 
of the local fares in November was necessary to retain, under the 
stress of increasing competition, the patronage of the public. In 
the face of the increased number of passengers carried. it was im- 
possible to say that their service was losing in popularity with the 
public. But they did not believe that at the old fares they would 
have got the new patronage, or even kept all their old customers. 
Reduced fares might account for reduced receipts, and they knew 
that they did not account for more than, at most, £500 of the £731 
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which was all they had to account for under that head, and some 


part of that £500 was to be accounted for by shorter journeys 
rather than reduced fares. The increase of £2,237 in expenses was 
owing to the fact that they had run 30,579 more train-miles than a 
year ago. Of these the new Sunday traffic accounted for 13,486 
train-miles, or 44 per cent. The increased number of train-miles 
run had had the effect of reducing the receipts per train from a 
fraction over 18s. 3d. to a fraction over 17s. 4d., and the receipts 
per train-mile from 28. 5°93d. to 2s. 437d. On the other hand, the 
total expenses per train-mile were run up from 18. 2:11d. to 18. 2˙25d. 
This increase was partly due to locomotive charges, which were up 
from 4°52d. per train-mile to 4°70d. It was, however, not due to 
traffic expenses, excluding lifts, for these were down from 4'37d. to 
432d. Lift expenses per train-mile were up from 1°76d. to 1:84d. 
Expenses generally had been added to by an increased weight of 
coal consumed of 514 tons, at an increased cost of £585, to which a 
rise in price had contributed at the average rate of 51d. per ton. 
Altogether stores accounted for £912 of the increased expenses, 
wages for £757 and repairs for £585. The increase of £757 in 
wages with an increased number of trains was naturally to be 
looked for; and, at any rate, it was not due to any general rise 
in the rates of wages in the half-year. That led him to speak of 
a matter which was of gravity, but had, nevertheless, its satis- 
factory side. They doubtless had seen that under what was known 
as the Conciliation Boards Agreement, come to in 1907, most of the 
railway companies had, after discussion with their men at con- 
ciliation boards, and with or without recourse to arbitration after- 
wards, granted certain increases of pay to their men. They had 
also probably noticed questions in Parliament as to whether the 
City and South London were going to institute a conciliation board. 
That company and its employés were, in one respect, differently 
placed to others. With them the number of men and of classes of 
men were, comparatively speaking, so small, and the subordinate 
and intermediate functionaries so few, that the men had, and 
always had had, access to the supreme executive for the pur- 
pose of discussing grievances or anything else, with a 
freedom and readiness that was seldom found possible in 
the case of the much larger numbers employed bf the 
great railways. This fortunate difference between their 
organism and others, had been fully made use of for the 
current purpose of discussing rates of pay and hours of duty, on 
what might be called conciliation lines. And such had been the 
good sense and good feeling with which these discussions had been 
carried on, on the one hand, by fully representative deputations of 
their men, and on the other hand, by their excellent and popular 
general manager, that they were able to announce that an agree- 
ment had been arrived at which gave certain of the men advantages, 
either in time or money, or in both, which, whetherthey were more 
or were less than what they would have got with a Conciliation 
Board and arbitration, were, at all events, such that the men had 
set their hands to a settlement, which, after a preamble which 
recited that a Conciliation Board was considered unnecessary, went 
on to say expressly : "It is agreed that this agreement shall have 
the same force and effect as if a Conciliation Board had been 
appointed, and that it shall come into force on June 27th, 1910," 
and thus they waived the institution of a Conciliation Board, and 
allowed the company to report to the Board of Trade that at present 
none has been found necessary. They believed they had greatly 
improved the condition of the atmosphere at their Clapham Common 
Station by using an electrical apparatus which ozonised the air. 
Already their staff there told them they had found great improve- 
ment in the atmosphere, and it was to be hoped that the public 
would notice and appreciate the like good effects. They would 
watch carefully the continued working of this invention. They 
were studying in all directions the paramount need for improving 
their revenue, retaining and attracting traffic, and keeping down 
expenses. If they could finda way to run lighter trains during the 
middle hours of the day, a very large saving of current and wear 
and tear could be effected. If they did not find such a way, it 
would not be for want of ceaseless attention to this problem. If 
the day should come when the London and North-Western 
Railway brought its suburban passengers (as Parliament had 
authorised it to do) by a low-level lime direct into their low- 
level station at Euston, a great accession of regular traffic should 
result. 

The report was adopted. 

CoL. PERRY formally moved that the title of the company 
be altered to that of North and South London Railway.” 

After some discussion, the resolution was carried in the form of 
& recommendation to the directors to consider the matter, which the 
chairman said the board would be happy to do, 


Direct United States Cable Co., Ltd, 


THE report of the directors for the six months ended June 30th, 
1910, shows that the half-year’s revenue, after deducting out- 
payments, amounted to £58,556, as compared with £56,445 for the 
corresponding period of 1909, showing a difference of £2,111 in 
favour of the half-year under review. The working and other 
expenses for the same period, including income-tax, amounted to 
£25,277, leaving a balance of £33,279 as the net profit, making, 
with £6,859 brought forward from the previous half-year, a total 
of £40,138. For the corresponding period of 1909, the working 
expenses and other payments amounted to £25,036. Three quarterly 
interim dividends of 4s, each per share, amounting to £36,426, have 
been declared and paid during the financial year, and a final divi- 
dend of 4s. per share is proposed, together with a bonus of 2s. per 
share, both free of inoome-tax, making, with the three interim 


dividends, 44 per cent. for the year, being a total distribution of 
£54,639. After transferring £5,000 to the reserve fund account, 
the balance of £4,783 on the revenue account is proposed to be 
carried forward. The reserve fund account has been debited with 
£3,584 for the cost of cable maintenance, and after being credited 
with interest on the investments, profit on sale of securities, and 
amount transferred from revenue, the balance now amounts to 
£533,024. The Hon. Thomas H. A. E. Cochrane and John Varley, 
Esq., directors, retire by rotation, and offer themselves for re- 
election. i 


The sixty-sixth ordinary general meeting of the shareholders of 
the above company was held on Tuesday, at Winchester House, Old 
Broad Street, Mr. E. M. Underdown, K.C., presiding. 

The CHAIRMAN, in proposing the adoption of the above report, 
briefly recapitulated the particulars contained therein. Comparing 
the figures with the corresponding six months of 1909, the revenue 
showed an increase of £2,112. The working expenses at the 
stations were within £150 of the total for the corresponding 
half-year. The reserve account had been credited with £9,772 ; 
from interest on investments, £137 profit on sale of securities, and 
£5,000 transferred from profits. The amount debited for mainten- 
ance of cables during the six months was exceptionally small. 
They were fortunate not to have any serious interruption of their 
eable, and they had only had to spend £3,584, as compared with 
£13,857 for the half-year to June, 1909. It was always a gratify- 
ing thing to have no interruptions, but of course they 
could not assume that they would be without interruption 
from time to time. The balance at the reserve account 
stood at £533,024, as compared with £510,267 at this 
time last year, or an increase of £22,757 during the year. The 
investments representing that fund stood in the balance-sheet at 
£523,878, after allowing for the depreciation of £40,000 made three 
years ago on account of the market depreciation. It was satis- 
factory to be able to state that the market value of the securities on 
June 30th amounted to £533,856, or £10,000 in excess of the 
balance-sheet figures, showing that they were recovering to a 
certain extent, the loss they had provided against. Summarising 
the results for the complete year, the revenue amounted to 
£118,894, as compared with £112,780 in 1909, and the expenditure 
was £50,567, as against £5(,400, leaving a balance of £68,957. 
They had paid in dividends £54,639, as compared with £51,603 m 
the previous year, and had placed £12,500 to reserve, as against 
£10,000. When he addressed the shareholders last year he informed 
them that they had in contemplation the shifting of the cable to a 
point in Newfoundland—Harbour Grace. Arrangements had been 
made for carrying that out, and they trusted that in the ensuing 
month it would be carried through. A good deal of negotiation 
had been necessary, in order to place the company in a position to 
carry this out. Mr. Fenn, their manager, was in Newfoundland, 
and on behalf of the company he had purchased lánd and buildings 
at Harbour Grace with a frontage to the sea, suitable for the 
landing of the cable, and those negotiations had been carried 
through on what the board considered advantageous terms. They 
had also acquired landing rights for the cable, and various con- 
cessions from the Government and the municipality, and a 
boat was now on its way to Newfoundland with the first 
consignment of cable and equipment for the new station, 
The total cost, including various improvements and repairs 
would come within £40,000. The amount would be charged 
against the reserve fund, which would bring down that 
fund to about £500,000. It was, in the opinion of the directors, 
necessary that they should keep the reserve fund at about that 
figure, and he trusted they would be able to give the shareholders 
satisfactory dividends and bonuses without altering the amount of 
that fund. 

Siz J. PENDER, Bart., seconded the motion. 

MR. Fry referred to statements in the Press as to negotiations 
which were said to be going on between a big American telegraph 
and telephone company and the podl companies on this side, and 
asked the chairman whether he could give them any information. 

The CHAIRMAN said he did not allude to those so-called negotia- 
tions because he really had nothing to tell about them. Very long 
reports of all sorts of things which were stated to have taken place 
had appeared in the financial papers. Unofficial conversations had 
taken place with regard to the company referred to by Mr. Fry, 
which had an extensive organisation for the introduction and deve- 
lopment of telephones in the United States. Their ally was the 
Western Union, which was an internal telegraph company. He 
knew nothing as to the alleged control of the American company— 
if control meant a large majority, he did not think it was 
so. Conversations of that kind published in the newspapers 
were not things they need trouble to discuss. The position, 
as he understood it, as regarded their company was that 
no negotiations properly so called had taken place; and seeing the 
strong position they were in with their good business and their 
satisfactory reserve fund, he thought that if any propositions were 
made which would in any way affect their entity, the position 
would need to be examined with the greatest care. He had 
looked into all the possibilities, and he asked the shareholders 
to leave the board to secure the position of the company, 
at the same time behaving in the most friendly way to any 
developments on the other side in the shape of telephones. They 
were most anxious if there was any development of communication 
either by telephone or telegraph, that they should through their 
own friends and representatives obtain a fair share of any advantages 
that were to be got. Nothing, however, could be done without the 
approval of that company, and before they did anything they must 
obtain the approval of the shareholders, 

The report was adopted. 
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Lanarkshire Tramways Co. 


THE directors report for the half-year ended June 30th, 1910, a 
. revenue of £36,181, with expenses £20,599, leaving £15,582. Less 
contributions payable to local authorities, £825, interest on deben- 
tures, £608, plus balance brought forward, £1,329, there is a 
balance of £15,477, which is to be disposed of as to £9,432 in pay- 
ment of a dividend at the rate of 5} per cent. per annum for the 
half-year, carrying £6,045 to revenue new account. The traffic 
receipts show an increase of £4,058 over those for the correspond- 
ing period of last year. This increase is attributable to the 
improved trade conditions and the extensions to Uddingston and 
Newmains which were opened for public traffic in July, 1909. The 
expenses show an increase of £2,913. The directors will, as usual, 
provide for depreciation when the final accounts are made up at 
the end of the year. The dividend is to be paid on August oth. 


No. of 


Half-year Miles Passengers Traffic Average Car- 

ended. open. carried. receipts. fare. mileage. cars. 
December 31st, 1908 17:00 6,462,785 £33,168 1:294. 818,355 53 
J ane 30th, 1909 .. 17°00 . 6,273,276 31,623 120d. 807,960 63 
December 31st, 1909 21:28 6,896,172 85, 887 1:25d. 936,238 60 
June 30th, 1910 21:24 6,926,878 36,681 1:234. 890,6H9 60 


Madras Electric Supply Corporation, Ltd. 


TRE fourth annual general meeting was held on Wednesday last 
week at Salisbury House, London. Wall, Mr. Arthur M. H. Walrond 
presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, page 105), after referring to the loss the 
company had sustained in the death of Sir Ralph Moor, one of the 
directors, said that the accounts were presented for the first time 


in the form required by the Indian Electricity Act, and they would, : 


in consequence, always be laid before them in the same way in 
future. The capital account showed an expenditure up to the date 
of the report of £305,295. The revenue account showed a loss on 
working of £7,840. This, however, was only what might be 
expected under the abnormal conditions they were working under 
all last year. The contractors’ workmen being constantly engaged 
in erecting and testing machinery, it was impossible to keep their 
cost within bounds. This state of affairs had now practically ceased, 
and he thought the board could to-day safely say they were actually 
working at a profit, and that they had now, barring accidente, 
entered into the profit earning stage. They had received £918 as 
interest on their investment in the tramways, which gave them a 
return of 5} per cent. on their money, which they might consider 
satisfactory. In his statement last year he had to call serious 


attention to the delay on the part of the contractors in carrying out 


the work entrusted to them. This delay had been a very serious 
matter to them, and he was of opinion that if they had been able to 
supply current from their main station at the time they were led to 
expect, when the company was formed, they would have been by 
now earning sufficient money to have paid at any rate a modest 
dividend. He felt sure they would realise the anxiety this delay 
had caused the board and the officials in Madras. At the end of 
last year matters became so serious that they instructed Messrs. 
Kennedy & Jenkin to make a report to them on the whole position 
in Madras. Mr. Jenkin, therefore, visited Madras for that purpose. 
On his return they discussed the whole position with their legal 
advisers, and, as a consequence, wrote a letter to the contractors with 
a definite claim for damages for delay and other matters in connec- 
tion with the plant, which included the claim from the Tramway 
Co. These claims amounted to a very considerable sum of money. 
He did not think it necessary to go into all the details of these 
claims, and he was very pleased to say Messrs. Crompton & Co.-—-as one 
would expect a firm of their high reputation would do—met them at 
once in the best spirit possible, and, although admitting no leyal 
liability, they acknowledged the loss and inconvenience they had 
suffered was very great, and said if it were possible to come to an 
agreement they would only be too glad to do so. The boards of 
both companies considered it would be of no advantage and cost a 
great deal of money to fight the issue out in the Courts. They had, 
_therefore, agreed to compromise matters in & way that was, they 
believed, a settlement fair and reasonuble to both parties; and 
while they did not for a moment say the company had received 
back all the damage it had sustaine€, still they had obtained besides 
a cash payment sundry modifications in the contract which, in their 
opinion, would give them advantages in the future of certainly 
equal value to the sum they claimed, and possibly more. They 
were satisfied that they had adopted a sensible course, and that this 
would be a satisfactory solution of a very complicated position. 
They now had a fresh start. The contract, with a few agreed 
modifications, was completed, and the plant was doing its work 
aatixfactorily. There were some alterations in the grates and 
boilers to be done to bring them up to the specified efficiency. and 
this matter was being attended to, and would be carried out by the 
contractors, They had, however, sufficient experience of the plant 
to know the working costs were going to be economical. The 
tramway supply commenced on January 12th last. and they might 
imurine it was a great relief to them when they received the cable 
informing them the supply had commenced. The supply had been 
ratixfactorily maintained ever since. They believed this large and 
steady loud would be of considerable value to them in the future. 
The progress on the direct-current side to the ordinary consumer 
was very apparent, The Port Trust and Fort St. George were now 
being supplied, and they would before lony have all the naval and 
military establishments on the mains The demand by fresh 
customera week by week was most encouraging, aud should, they 
considered, increase rapidly, as every customer who had their cur- 


rent must be & very good advertisement, erally m Madras, 
where the electric fan once seen became n necessity. e return up 
to date of lamps connected, irrespective of the tramways, was a 
good record for the first years working. The following was a 
record of the progress up to date :—Supply commenced April 3rd, 
1909 ; equivalent number of 8-c.P. lamps connected, 5, 200; at June 
26th, 1909, the number was 12,749, while at June 25th, 1910, the 
number had grown to 58,038, and 5,130 were awaiting connection. 
It was with great reluctance the board were obliged to exercise 
their power last January to convert the old debentures into ordinary 
shares, and they very much hoped, and were encouraged to believe, 
that these shares would not remain long without a dividend. In 
the meantime, as he foreshadowed in his statement last year, owing 
to the numerous extensions of mains required for the develop- 
ment of the business, as well as on account of the delay of 
the contract, it was now necessary to raise some further 
capital. They had, therefore, decided to offer to the share- 
holders a 6 per cent. debenture, which would be secured as a first 
charge on all the assets of the company, and which, as they con- 
sidered they had reached the turning-point, should prove an 
excellent investment. It was decided to make this an attractive 
security and not to have it underwritten, so that whatever 
advantage there might be in it would belong to the shareholders 
themselves if they wished to avail themselves of the opportunity. 
He would like to conclude by summarising what the board con- 
sidered the satisfactory features of the undertaking to-day :— 
(1) The contract was now practicaly completed, and they had 
settled their claim against the contractors. (2) The returns of 
lamps connected continued to grow, and were very satisfactory. 
(3) Their working costs were proving to be satisfactorily low, and 
they were now generating their current even with their present 
small output at a cost of under one penny per unit. (4) They 
could now say their revenue to-day exceeded their expenditure, and 
before the end of the year they should be more than earning their 
debenture interest. (5) They had plant erected capable of dealing 
with a much larger demand than they had at present, which would 
be gradually brought into use as the demand increased. 

SIR W. J. CUNNINGHAM seconded the motion. | 

CoL. FILGATE expressed satisfaction at the progress which the 
company had made since last year. It would appear, he said, that 
next year they would be supplying two million units per annum, 
and in addition to paying the debenture interest the company 
ought to be able to earn 5 per cent. upon the ordinary shares. 

Mk. F. Cook asked why the penalty clause was omitted from the 
contract. The omission was a very serious matter, as events had 
turned out. 

The CHAIRMAN, in reply to questions, said that their agents in 
Madras were acting for the company in a very satisfactory 
manner, and they had no intention of discontinuing the present 
arrangement. The matter of appointing a consulting engineer 
would not be lost sight of by the board, but at present they were 
in the hands of the contractors. As to the penalty clause, at the 
time the company was formed, it was impossible to get such a clause 


. inserted in the contract. 


The report was adopted. 


Anglo-American Telegraph Co., Ltd.— The directors 
report that the total receipts from January Ist to June 30th, 1910, 
including the balance of £1,894 brought forward from the last 
account, amounted to £208,950. The traffic receipts show an 
increase of £6,988, as compared with the half-year ended June 30th, 
1909. The working expenses of the half-year, as shown by the 
revenue account, amounted to £75,652, being an increase of £3,307, 
as compared with the corresponding period of 1909. The directors 
have, before declaring the net profits, set apart the sum of 4 10, 000 
to the renewal fund, leaving a balance of £123,297. Quarterly 
interim dividends of 158. per cent. on the ordinary stock, and 
#1 10s. per cent. on the preferred stock, were paid on April 30th, 
1910, absorbing £52,200, and second quarterly interim dividends of 
15s. per cent. on the ordinary stock, and £1 10s. per cent. on the pre- 
ferred stock, amounting to £52,500, will be paid on July 30th, 1910, 
The balance of £15,297 will be carried forward. 


Montreal Light, Heat and Power Co., Ltd.—The 
directors have declared a dividend of 1} per cent. on the paid-up 
capital stock (being at the rate of 7 per cent. per annum) for the 
quarter to 31st inst. . 


Kensington and Knightsbridge Electric Lighting 
Co., Ltd.—The directors have declared an interim dividend on the 
ordinary shares for the half-year ending June 30th, 1910, at the 
rate of 8 per cent. per annum, payable August 15th. 


Bristol Tramways aud Carriage Co., Ltd.—An 
interim dividend has been declared at the rate of 4 per cent. per 
annum for the half-year ended June 30th. Dividend warrants will 
be posted to-day. 


National Telewriter Co., Ltd.—At the annual meeting 
on Monday last, Sir W. P. Treloar, who presided. said the first 
years business had been disappointing. owing to delayed delivery 
of apparatus. Orders for upwards of 100 instruments had been 
obtained. The City Telewriter Exchange was opened on the lst 
inst., and it was hoped that an arrangement would be come to for 
messages to be sent through the company's exchanges direct to the 
cable companies’ offices. The report was agreod to. 
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New General Traction Co,, Ltd. 


THE report of the directors, presented at the fourteenth annual 
general meeting on July 26th, states that the revenue for the year, 
received and accrued from the various sub-companies, amounted to 
£19,482, against £18,701 in the previous year ; general expenses, 
including directors’, fees and legal charges, amounted to £1,792, as 
against.£1,990 in 1908-9. The accounts for the year show a profit 
of £501, after providing for the realised loss of £376 on the sale of 
$64,000 m per cent. first mortgage bonds of the Darby, Media and 
Chester Street Railway Co., and £1,500 towards depreciation of 
investments, thus reducing the. balance of loss previously shown. to 
£20,306. The dividend received from the Coventry Electric Tram- 
ways Co. for the year ended December 31st, 1909, was the same as 
for the previous year, viz, 3} per cent. The accounts of the 
Norwich system show that there was an increased profit A 
dividend of 12 per cent. was received from that company for the 
year ended June 30th, 1909, against 14 percent. for the previous year. 
The Douglas Southern Electric Tramways Co. paid 5 per cent. on 
ite preference shares for the year 1909, as compared with 5} per cent. 
for the preceding year. The income from the Philadelphia under- 

for the year amounted, under the terms of the lease, to 
£10,321. The director retiring in rotation was Mr. Francis Fitzgerald, 
who offered himself for re-election. 


Ar the annual meeting, BARON EMILE B. D'ERLANGER, chairman, 
in proposing the adoption of the above report, said that the total 
revenue for the year from their sub-companies was £780 in excess 
of that derived from the same sources in the previous 12 months. 
The dividend received from the Coventry company, after deduction 


ofincome-tax, provided them with £4,263. Their Norwich div idend .. 


was an increase of 1 per cent., and amounted to £3,188. The 
Douglas Tramways paid them a dividend amounting to £579, 
against £640 for the corresponding period. £10,324 wae received 
from the Darley, Media and Chester Street Railway Co. for interest 
on the bonds, and dividend on the shares which they held in that 
undertaking, a decrease of £113 as compared with the previous 
year. The interest payable to them from Coventry accounted for 
£1,126, as against £1,149.  'Those figures aggregated together 
£19,482, as compared with £18,701 for the year 1908-9. A further 
saving had been made in general expenses amounting to £200, 
while interest on loans, discount and commission was less by £441. 
During the year they had disposed of $64,000 of bonds in the 
Darley, Media and Chester Street Railway Co., and the amount of 
£376, shown as .a debit on that sale, represented the 
differencebetween the value of those bonds as shown in the balance- 
sheét, and the figure at which they were sold, viz., 95 per cent. 
They had written off £1,500 towards depreciation of investments, 
and after providing for that and for the realised loss on the bonds 
sold, the account showed a profit of £501, reducing the balance of 
loss previously shown to £25,306 ; £4, 000 of the prior lien deben- 
tures were drawn and paid off on J anuary Ist last, in accordance 
with the terms of the trust deed, thus reducing their liabilities 
under that head to £76,000. They had recently been able out of 
reserve sources to pay off another £5,000 of loans. With regard to 
their subsidiary companies, the Coventry system continued to give 
fairly satisfactory results. The dividends had been maintained, in 
addition to which £2,000 was placed to reserve for depreciation. 
The traffics at Coventry for the current year were showing satis- 
factory increases, and they had no reason to anticipate a falling-off 
in that direction. As to Norwich, although the revenue had 
deoreased, the expenses had also considerably diminished, with the 
result that there was an increased profit for the year. He was glad 
to say that the financial year of thé Norwich Co., which had just 
expired, showed an increase in the traffics. Against that, however, 


the permanent way maintenance had also increased, so he was ' 


afraid they could not look for an increased divilend. At Douglas, 
owing to the exceptionally bad weather last summer, there was a 
slight decrease in the receipts. With regard to the Philadelphia 
undertaking, although there was a serious strike among the 
tramway employés last year, the Rapid Transit Co. had fulfilled 


their obligations to the company, and he was glad. to say that the. 


business of the tramways in that city was now pursuing its normal 
course, 

Mr. E. A. HorkKINS seconded the resolution, which, after a short 
discussion, was adopted. 


North Melbourne ` Electric Tramways and Lighting 


Co., Ltd.--The report states that the operation of the company’s 
undertaking still continues under the management of Messrs. J. G. 
White & Co. According to the Financier the. net revenue shows a 
slight increase in both the lighting and tramway business, ‘bat the 
resulta, the directors regret to report, arenot as satisfactory as they 
had hoped, The company is gradually extending its lighting and 
ite supply business, and the directors believe the improvement in 


this department will continue. The meeting was held at Cloak 


Lane, E.C., last Friday. 


Mexico Tramways Co. —It is stated that the accounts 
for 1909 show a net revenue of 8922. 500, and dividendy at the rate 
of 6 per cent. per annum have been paid. 


Central, London Railway Co.—The directors recom- 
mend. for thé half-year ended June 30th a dividend of 3 per cent. per 
annum on the ordinary, and 4 
shares. Provision is also made for the dividend on the „ 
payable at the end of the year, end £40,000 is carried forward. 


r cent. per annum on the preferred. 


"7 "Ur. ` Metropolitan Railway Co; | |. 


THE directors report that the total receipts for the half-year ending 
June 30th, 1910, amount to £391,488 and the expenses to £104,020, 
leaving a profit of £197,468. Compared with the corresponding 
half-year of 1909, the receipts show ian increase of £12,001, 

and the expenses an increase of £777.. The net revenue 
account, after providing. for. the. interest upon .the. debenture 
stocks and other fixed charges, and placing £10,000 to the electrical 
renewal and depreciation fund, shows a balance of £146,380, which 
will permit of the payment of the dividends upon the preference 
stocks, and leave a balance of £41,869 available for dividend upon 
the ‘ordin stock. The directors recommend the proprietors to 
declare & dividend upon the: ordinary stock, for the past half-year, 
at the rate of £1 5s. per cent. per annum, and to carry forward the 
balance of £6,044 to the next half. f-year's accounts. The Surplus Lands 
Committee annopnce that the dividend on the surplus lands stock, 
for the past half-year, will be at the rate of £2 15s. per cent. per 
anpum. The passenger traffic continues to exhibit satisfactory 
progress. An important factor in this development is undoubtedly 
the through train service between the City and stations on the 
Aylesbury and Uxbridge extensions, which is being increased to 
meet the requirements of the traffic. The earnings from goods 
traffic continue to improve, largely due to the fact that the com- 
pany now possesses its dwn depot in London. The Japan-British 
Exhibition at Wood Lane was opened on May IAth, and is being 
well patronised, the traffic derived therefrom bemg largely in excess 
of that obtained from the Imperial International Exhibition held 
on the same site last year. There is every likelihood that the 
attractions of the. present exhibition will result in a large number 
of passengers being conveyed over this company’s railway during 
the approaching holiday season. The Bill promoted by the company 
in the present session of Parliament has passed both Houses, and is 
now awaiting the Royal Assent. The Bill proniotéd by the Metro- 
politan District Railway: Co. was opposed on behalf of the Hummer- 

smith and City Joint Committee by this company and the Great 
Western Railway Co., bhtzan agreement has been arrived at with 
the promoters for the insekti ja of a clause in the Bill to protect the 
interests of the Committee. contract has been let for the installa- 
tion, of automatic signalling on the section of the line between 
Baker Street and Neasden, and the work is now in progress. The 
Metropolitan District Railway Co., in the exercise of the powers 
granted to them by the Harrow and Uxbridge Railway Act, 1899, 

inaugurated the running of a through service of trains between 
their stations and Uxbridge on March ist, and. this additional 
service will materially aésist in the development of traffic over this 
company's Uxbridge brahch. By arrangement with the Pullman 
Co., Ltd., Pullman cars commenced to run on certain of the through 
trains bet ween the Aylesbury extension line and the City on June 1st. 

The patronage which the cars have already received shows that the 
additional facility thus afforded is highly appreciated: by the public. 

An agreement has been entered into with the London County 
Council for the erection by the company of a bridge over the rail- 
way at King's Cross Station; and in conjunction therewith, a 
reconstruction of that station will be carried out. These works are 
already in progtess. Plans for thé construction of an arcade over 
the railway at Liverpool Street Station have been approved, and 
the work has been commenced. It is anticipated that a substantial 
rental will accrue from the shops which will be erected. The 
pee of the traffic carried has been as follows :— 


! Number Gross receipta for 
AM ` af passengers, goods, 
Tear. : + , passengers. minerals and tolls. 
1907 96,859,108 £640,838 
. 1908 | T - 99,846, 735 680,357 , 
1909 99,961,997 us 606,81 3 
1910 (to June ach) 50,868,499 353,419 


The dividends will be ere on ee 6th. 


* ; Lr 


Stock e ‘Notices, — Applications have fen 
made to the Committee (1) to appoint 2 special seu day in and 
to grant a quotation to: 

Electric Light and Power Co. of Cochabamba: —Sorip, fully and Parsly paid, 
for £300, 000 6 per cent. Government guaranteed lonn. 

And to, allow. the following to be quoted in the Official List :— 


Bribish Columbia Electrio Railway Co. Ltd.— Further issue of 2590, 000 4 
per cent. perpetual « consolidated debenture stock, 


Tungsten 'Lamps.—The "Wolfram Lan Co., of 
Augsburg, reports profits of £11,800 for 1909-10, of which £9, 690 
has been devoted to depreciation, £2.000 placed to reserve fund 
for claims, and the balance carried forward. These results, after 
placing £10,100 to depreciation, compare with a loss of £10,100 
in 1908-9, the. qompany not having puig any dividend since its 
formation. ^ 


Rees - Roturbo - Development Sy ndicate.— The 
directors report that during the six months ended June 30th, 1910, 
the increase in the sales of machinery under the patents owned by 
the syndicate has been very satisfactory ; they have decided to pay 


an interim dividend, as before, at the rateof 5 per cent. per annum, 


which, less income-tax, will absorb 4 706. 
Bayliss, Jones. & Bayliss, Ltd.—The directors have 


decided not to pay any interim ds on the preference shares 
at present, 


City of- Buenos Ayres Tramways—A dividend of 
1s. 3d. per share, less d has been declared, for the ae montha 
ended June 30th, : E ETS 


— . w[—ʒfg—————— 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


i Fort- | Receipts for | No. Route 
Locality. night the of | Total to date. miles 
ended. fortnight. wks. ` open. 
£* £ £* Inc. 
Aberdeen .. July 20 | 8,185 — 210 7 10,746 |j— 88 m 
Ayr .. is „ 281, 447 |- 104 | 10 4,015 T 210 8 |.. 
Bath oe oe 77 23 1,824 =" 154 29 548 T 1,274 ee ee 
+Belfast RN „ 15 4,806 |4 201 | 15 61,427 |+ 2,433 37 |.. 
Birkenhead. . s » 24) 2,2250; 78|16 18,182 ＋ 821 | 18°68) .. 
Birmingham Corp. „ 16 13,498 |—1,900 | 15 | 108,127 |— 800 | 56°46) .. 
Blackburn .. T „ 20| 2,816 |+ 174 | 169 | 18,928 |+ 841 | 14°62) 12 
Blackpool Corp. .. „ 213,816 / 514 17,091 — 1,400 | .. ka 
1Blackpool-Fleetw'd| „ 23; 1,473 ＋ 111 8,769 |+ 1038 
Iton „ „ 1 4, 966 / 281 17 | 39,281 — 549 26 |. 
Bournemouth „ 20 7,148 78,808 159 90,973 |+ 8,801 | 21°96) . 
tBradford „ B| 5,484 4 460 17 84,908 |+ 2,569 | 54°81) . 
Brighton » 291, 2,095 |+ 29 169 15,494 si 9°45 
Bristol „ 22 12,133 1 660 m T 
Brit. Elec. Trac. Co. 
Airdrie . » 15 465 j+ 10 28 6,155 |+ 118 | 3'65 
Barnsley .. » 15 825 |— 128 4,759 + 140 
Barrow ” 15 654 + 187 28 7,148 + 1,018 5°87 
Cavebill .. » 16 453 i+ 47 28 2,626 + 221 
Devonport T » 15 822 |+ 106 | 28 11,589 / 1,482 | 85 | . 
Gateshead as „ 15 2,00|— 728 27,265 — 240 | 11°25 
Gravesend » 15 452 — 18128 5,591 + 98/65]. 
Greenock.. „ 15 1,505 T 482 28 17,032 |+ 2,550 7°25; . 
Hartlepool - » 15 671 |+ 15 28 6,471 7 9303 | 6°72). 
Kidderminster .. „ 15 289 A 28 2,818 - 76 . 
Leamington » 15 869 |— 51 28 4,406 |— 158 : 
Merthyr .. » 15 471 | + 5 28 5.684 — 198 2 š 
Metropolitan „ 15 | 15,668 |+1,926 | 28 | 204,006 |+87,660 [22 |.. 
Middleton x » 15 721— 7 2 8,668 |— 550 85/.. 
Mid. Joint Com'tee „, 15 | 11,578 |—2,022 | 28 | 158,101 |+ 1,995 | .. 
Oldham— Ashton „ 15 1,262 — 7 28 | 14,49 |— 68/ 9°18 
Peterborough „ 15 848 |— 24 2 3,114 — 33 | 5°31 
Potteries .. „ 15 8,596 |— 71 28 48,750 |— 497 29 
Rothesay .. 2 „ 15 1,096 | 208 28 4,266 ＋ 178 | 2°75 
Southport = „ 15 7TH |t 19 W 7,854 |+ 936 | 8°17 
8. Metropolitan. . „ 15 1,763 f 19 822,438 | 1,279] .. 
Swansea ‘a „ 15 2,314 7 984 | :8 29,205 |+ 3,458 | 12°5 
Tynemouth é » 15 710 — 6128 6,117 |+ 628 | 8°75 
eston-s-Mare .. » 19 667|t* 112 | 28 2,878 | + 90 8 
Worcester „ 15 740 — 6 28 7,516 |+ 179 | 5°76 
Wrexham — ..| , 15 197 — 2 28 286072 17 
Yorks. Wool. Dist. „ 15 2,009 |+ 186 28 27, + 2, 17 
Miscellaneous .. „ 1l 522 |+ 77 26 5, + m 
Burnley eS os „ 23| 2,5722 T 111 A k T 
Burton-on-Trent .. „ 24 552 — 11 136 4.975 — 41 | 6°75 
+B es „ 17 1,242 - 49 157 18,415 |— 449 | 22°5 
Cardiff „ 16 4,942 — 616 84,612 708 os 
Carlisle T y s3 ER us oe zi «s T 
Chatham and Dist. „ 21 1.700 |— 188 29 28,551 |-- 907 |14'98| ., 
Cork v - „ 21 1,184 7 16 29 18,914 |+ 1,668 | 989 
Croydon  .. (x = T m a AP e [hus 
Darlington .. „ 23 416|* 43 17 8,826 |+ 1665 vs 
Darwen » 22 509 T 1116 4096 — 141498 
Dover.. » 16 479 |* 29 15 8,188 + 20 4.75 
Dublin „ 22 12,286 |+ 168 18,792 |+ 574 5425 
Dundee "a „ 20 2,446 - 95 OF | 11576 |+ 263 155 
East Ham .. „ Y 2, 100 — 93 | 169 | 17,010 |+ 218 8.52 
Exeter „n 2 729 — 37 16 287 — 68414 555 
Glasgow » 16 | 18,892 7 1,431. | 129,296 |+ 488 | 97°25) 2°75 
Hastings » 21 2,299 — 27 bs - T hs 
Huddersfield „ 28 8,614 |+ 421 16 28, 751 |+ 1,509 | 28°5| 5 
Hull .. . „ 29 65, 430 ＋ 490 16 48,835 |+ 2,837 | 14°5| 1:6 
tIlkeston „ 13 183 — 215 1,915 — 93 E 
Ipswich 25 » 16 475 |4 16 15 6,251 {+ 201|]105|.. 
Kilmarnock T „ 16 818 * 129 1,359 |+ 18 425 
Lancashire United „ 20 2.797 ＋ 109 29 87,401 |— 447 389 
Leeds ze ee „ 16 | 14,872 |+ 215 | 16 | 108,999 |+ 3,947 | .. TN 
Leicester : M As i va e 8 8 
Leith.. „ 8 1,400 — 3 96 6,512 , 179|8724 2 
Live | „ 16 | 28,827 |+ 562 | 28 | 310,895 | +11,926 | 113°5) 6 
L. C. C. bs „ 18 | 85,996 7 12,857 628,286 791,042 133 | 18°5 
London United „ 23 13,905 — 150 180,876 |+ 9,870 as 
Lowestoft . u Ds i5 s4 M ys s 
Manchester „ 23 | 31,591 71,481 16 | 253,029 |+ 4,540 | 183 1 
Newoastle .. „ 23| 8,096 + 549 „10 T 151 14°56) .. 
Newport „ 16 1,899 |- 86 16 10,951 . 399 14.5 
Oldham „ 21 3,807 ＋ 68 17 82,317 — 941 |28°75) .. 
Pontypridd .. — - em is - M " z 
+ Portsmouth „ 16 2,2988 | 81 15 81,180 — 1,040 | 14:5| .76 
Preston » 18 768 {+ 15 15 11,003 — 278 " 
Rotherham.. T ee T i xà ae oe T" 
{Salford và „ 18 4,802 ;+ 199 d 278 + 256) .. ee 
Sheffield... Js „ 26 | 11,895 |+ 614 | 174 | 108,471 |+ 6,880 | 89"8| 8 
Southampton . „ 20 2,288 - 80 i „ IN 
Southend-on-Sea .. » 20 1,97 — 144 | 16 8,968 |- 673 ; 
South Shields „ 23; 1,99 |— 20 167 9,169 |—  À88|. T 
Swindon » 18 256 |+ 41» ae a . "" 
neside „ | 1,0824 72 8 1411 /—" 9|. 95 
allasey . „ 16| 9,84 |- 61/159 | 14881 |— 881 T 
Walthamstow „ 23| 1,5008 | 107 18 1928 |+ 706) 9 |.. 
West Ham oe @e 19 14 5,080 + 261 15 ,286 + 1,497 15 oe 
Wolverhampton .. „ u 9,062 |+ 811 16 15,194 |+ 2,068 |14'5 | 3 
Baker 8t.-Waterloo „ Bl 6, + 150| 8 9,970 |+ 288 420 
Cen. on Rly. „ W | 11,815 T 504 8 17,841 |+ 1,012 | 6°82| .. 
Char. + Eus. Hamp. ~” 93 7,906 "ss 625 8 10,915 = 7-15 ee 
4 8. Lon. Riy. | „ 24 6,1399 |- 52| 8 | 9954 |— 14 76 
Du lin-Lucan Rly. »" 22 800 t 49 8 628 + 7 oe 
G.N. and City Rly. „ | 9,0920] 86! 8 8,960 |+ 61] 36)... 
G.N., P’dy. & Brmp. „ | 10,865 |+ 105 8 16,765 |+ 880 |9:25| .. 
L'pool Overh’d Riy. „ M| 2,870 | 86/.. 5,750 — 76 08|48 
tLlandudno-Ool.Bay| „, 15 468 |+ 62 | 824 448 | + Def was (|e 
Mersey Railw „ W 8958 /+ 80 8 5,89 |+ 20 15 
Met litan Rly. „ H 88 |+ 609 | .. 51,816 |-- 1,188 | 24°5| .. 
Met. District Rly. „ B | 21,441 |+ 481 | 8 | 82,662 |+ 1,811 | 242 
Anglo-Argentine „ 22 759 4 18,1199. 1, 280, 878 + 148,022) .. | .. 
Auckland. June 15,046 . 883 34 | 89975 |+ 6,871 87 
Bombay (B. E. T.). | July 21 6, 226 |+ 804 | 25 68,220 | + 4,672 | .. - 
Brisbane. .. | June 17,720 7 2,240 26 104, 790 | - 12,049 . 
Brit. Columbia Rly. du "m - Ms T "à . 
Calcutta .. | July B | 8,004 |+ 245 . ee ie 
Cape Electric T.Ld. i m és vu zi " 
Ka goorlie, W. A.. e. June 8,608 oe 20,571 2 " 
Madras aa .. | July 15 1,805 |— 980 17,480 |+ 1,111 , 
. ..| June | 90,976 7 2,90 | 84 | 199,748 7 16, 741 . 
+Perth (W.A)  ..(July15 | 1599 |+ 149|. 48,278 |-- 8,8 99 | 1 
* Compared with the corresponding period of 1909. 4 One week only, 
1 Includes horse, steam and other receipts, § month, 


“STOCKS AND SHARES. 


Tuesday Evening. 


Most of the markets round the Stock Exchange are in about as 
miserable a condition as can well be imagined. Short of a state of 
panic, or semi-panic, the depression is more wretched than anything 
else, and business is curtailed by the incessant liquidation emanat- 
ing from the Continent as well as from the States. 

In such circumstances, the hapless writer of financial facta, &c., 
feels very much inclined to cut the column extremely short, and 
look up excursion trains going to places far off. This temptation, 


however, is the easier to resist, in that the Electricity markets are 


by no means bad, and that there are even a few rises to be found 
by close examination.of the succeeding pages of quotations. 

The Home Railway market is perhaps the most hopeless of all 
the Stock Exchange sections at present.. Dividend declarations 
made so far are moderately good, but the labour troubles on several 
of the principal lines have led to a general marking down of 
quotations. 

On Monday in this week the London Brighton Railway Com- 
pany declared a dividend on its Ordinary stock at the rate of 
3 per cent., which is 4 per cent. more than the rate paid a year ago. 
The market, however, had expected at least 34 per cent., if not 
34 per cent., because of the traffic increase, supposed to have been 
due largely to the success of the electrified portion of the line. 
The disappointment caused a sudden fall in the price of the 
Deferred stock, and added a new gloom to the market as a whole. 

Metropolitan Consolidated has fallen still further, and Districts 
are particularly flat at 204, a drop of 14. The Tube stocks are 
practically unchanged. 

The electricity supply market shows the remarkable record of 
three rises and no falls. City Lights have climbed j further 
Edmundson's Debenture has recovered a point of its dividend, and 
Mexican Electric Light 5 per cent. gold bonds are} higher. It 
might be urged by the cynical or the flippant that these advances 
are not imposing, but the mere fact of their being here at all, in 
such times as the present, ought to serve as encouragement to long- 
suffering proprietors of electricity supply shares. Nevertheless, the 
reduction from 5 per cent. to 4 per cent. in the interim dividend on 
Metropolitan Electricity Ordinary shares is disconcerting. 

An interesting promotion of the week has been a prospectus of 
Metalite, Ltd., out of whose nominal capital of half a million 
sterling, £380,000 in £1 shares formed the current issue. The 
object of the company is mainly to manufacture a special kind of 
metal-filament lamp, called the '' British Metalite," and the shares 
are not suited for investment of the widow's and the orphan's 
money. Estimates of profits to be made are very rosy, and in the 
meantime the company seems to be paying stiffly for underwriting, 
as well as for the assets. 

Anglo-American Telegraph stocks are down agair, the Deferred 
being most affected. Great Northerns continue to dwindle. On 
the other hand, the Eastern group keeps very steady, and Globe 
Telegraph Ordinary are } up. United River Plate Telephone fell 
back, and the National Telephone series has hardly moved. 

There is a rise of 2 in British Westinghouse 4 per cent. Debenture 
stock, and British Insulated show a 58. rise. Telegraph Con- 
structions came in for inquiry, and a small buying order raised the 
price by 15s. Underground Electric Railway prior lien bonds have 
improved, and this, in spite of the weakness in Districts and other 
Home Railway issues. In the traction group there is not much 
going on. Mexico Trams and British Columbia Deferred are 
duller, and these are the only issues that have moved. 


Electric Railways.—In a paper read before the Central 
Club, at Buffalo, on May 13th, Mr. Frederick Darlington stated that 
estimates recently prepared for the electrification of about 100 
miles of single-track railroad, with about 25 miles of side tracks 
and with heavy grades to be climbed and very heavy and frequent 
trains to be handled, show the total cost of direct-current trans- 
mission and distribution apparatus, including sub-stations, to be 
$2,381,000, and for single-phase alternating current with trans- 
former stations $1,011,000. This was figured for 1,500 volts on a 
third rail for direct current and 11,000 volts on an overhead trolley 
for single-phase current. The difference in cost of the two distri- 
bution systems is $1,370,000. The single-phase locomotives for the 
same railroad would be more costly than direct-current locomotives 

about $374,500, but this amount is only about one-quarter of the 
alaena in the cost of the transmission and distribution appliances 
-— Electrical World, 
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j ] A Business done f 
Stock TS Closing Closing Rise 4 | Present 
ped NAME. or - D eee ue last Quotations notations ieee Pom or Yield 
| Senes ` | Share. Years, | July 17th. uly 26th. 1510 Fall — per cent. 
. . 
? 
sann —„— Il ————— ——— | — — - 
3 -n | | 
| 1906. | 1907. | 1908. 1909. | Highest, Lowest. £ s. d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 34— 33 31— „ MES Nil. 
286,500 Do. 5% Deb. Red. Iss. at 98 % script all paid | Stock | 5 % | 5 % | 5 0 95 — s M 417 7 
38255. 198,000 American Telephone & Telegraph, Cap Stock 8100 8 8 8 |8% | 196 —138 136 —138 1364 , 5 15 11 
$58,000,000 { Do. Collat. Trust, 4% Bon "fo cro | $1000 4% 4% 4% |4 96 91 — 98 91 — 93 eq 460 
3.20.70 e Ten 6 % Pref. S EE 645 E: 0 % 645 106 1084 106 —105 15% 106 is | 511 
1 0. do. re oe ee 3 — 4 — 

3'290,770 | Do. do. do. Deferred put HA |1% | 8 |as | i-i 944— 25 | 24% | — 5 0 0 
47,725 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. wo 5 §%15% 15%! 100 —1 100 —102 92 A E 418 0 
44,000 | Chili Telephone, Nos. 1 to 44,000 8 88 8 9€ 81— 9} 9 — 9 e | ez + 443 

9,449,176 | Commercial Cab ble, Sting. 500 year 4% Deb. f Sk. Red. Im stock i % 4 % i 4% | e—s 8 — 88 855 | 884 | + 45 7 

elegra Ss ? — za m «d 
6,000 Do. E 10 % Pret. f — 10 10 ^) 10 % 10 g 10 % 16.— 17 164— 173 17 Pa 5 16 11 
12,981 | Direct Spanish Telegraph, Ord, . ' 5 4% 4 g 4 $ 4 96 8à— 81— T " § 8 8 
6,000 do. Cum. Pret. A 5. p i yita d SU aem. 2-320 hs : - ? 
30,000 do. , Debs. T 9 — — d Ex 
60,7102| Direct United States Cable 90 | 48% | de 44% 14% | 1449— 15 144— 15 ui .. 568 
86,000 | Direct W. India Cable, 44% Reg. Deb., 16 10 200, R. 100 44% | 4 4% 15 98 —100 98 —100 b A 410 0 

4,000,000 e Ord. 8 f us proce 2l 33 9 : 96 A e m e m n is pon 184 ; : : 

2,000,000 ^ Pret y ( 10 — 85x — ! 

1,806,706 Do. 4% Mort. Deb. Stock Red. ed stock 4% / 47 4 4 | 102 —104 102 — 104 | n 8 16 11 

76,0% Dos 741 B )) iT ordo a HIM. JM Tes 317 8 
5 . toc Stoc — ARN, ae 
300,000 | FAST: e Toby e ME Bub. Inc) 3 * * K 4 sii | ocn | oop | | . | 81810 
181,127 Globe Telegraph and Trust s 10 5495 | 5396 | 5395 | 54% 1 1 10}— 10: 1033 Bi a 610 8 
181,127 Do. do. 6 % Pref.. ..| 10 6 % 6 % 6 6 124— 1 13 — 1 185 1 +} 4 811 
150,000 | Great Northern Telegraph, of Copenhagen. . T 10 20 20 18 Mi 30 — 81 292— 80 — 6 30 
PRCIE Ee oc wu tas (SER SM EE! sm | eS | "| ciii 
: ackay Companies Common - x T — — T p " 
$50,000,000 | Do. 2 do. 4% Cum. Pret. | $100 ex IN. (3 t 17 | 1 - * " = we 143 M 1 BO 0 
894,100 | Marconi's Wireless Telegraph | 1 — e M m 
72,680 Month iue Tol Plone a » Ltd. Ord. —€ i 5 % ; $ 5 x : 05 E" L B 15 a Se 2 : ^ 1 

y O. % et. = 55— [ I ES + d3 

2,225,000 | National Tele hone, Pref. Stock ©. ... 100 T 6 6 9) 64. 1 jue | 100—108 | 1073 | lg ! . 51 1 

3,795,000 | Do. o. Def. Stock  .. .. 100 |5% 6 3264 | 196—129 1261 —I | 12974 | 110 | .. | 418 „* 
15,000 Do. do. 6 % Cum. Ist Pref. 10 6 | 6 6 $ 6% | 104— 1 | 10j— 10 10 10 5 10 4 
50000 Do. do sy Nen cum. Ard P. J th 50,0% 5 |s4|$d c ise. e ste | SE BID bya recat 

250,000 i o. 5 on- cum. 8r to ; 5305 — bu: nh-- b M d | | 

2,000,000 | Do. do. Deb. Stock Red. | Stock | 3456 AE: 3%: 96 — 98 | 9i — 98 91^| o | 811 5 

1,989,508 | Do. do. Deb. Stock Red.. .| 100 4% 4 4% 4% ^ 98-100 | 98—10 9922 400 
23005 PUN Telep: and Elec. $3 Gi ,504, ally paid. i i j g à $ A i à % i Iis 3 i jm 16 . ae i i 14 n 

, 0. Cum. i 06 113— 15 V "T A ! 

185.955 Do. do. do. 4 % Red. Deb. Stock.. 100 % 4 1 |4 9, — R8" | R6 — RÀ 38 E. | 4101 
99,400 Pacific & European Tel., 4 % Guar. Debs., 1 to 1,000 ! 100 41% 14% )4% 14% | 96 — 98 , 96 — 98 E re | 41 8 
11,839 | Reuter's Pe -| 8 5%®15%15%)5 % 74— 8 71— 8 E MEE: , 418 9 
145,955 Telephone Co. of Egypt, 4j % Deb. Red. | 100 43% | 4495 43% 4% 96 —100 | 98 1000 | 410 0 

8,042 | Submarine Cables Trust.. si s | Cert. 16% 1695, 6 «X e | 128 —131 128—181 g . V | 411 7 

"000 vue River Plate ee hone " TE 40000 5 5 a : g E a $ | an RU, | 6i— li Tik | 7 — à : 8 : 
- um. Pre os. 1 to A | * ecd e c] 

008 W. Coast of America, 1 to 90,000 & 53,001 to 53,008 94 23% 23% n E | zd 1— 1 i | 4 10 11 
150,000 | Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel. 100 4 9$ 14 4 4% 96 — 98 96 — 98 ; 4 18 
EAD e (Se Deb, Stock Red. . 100 1 4% 4% 44 | 99 —or | 10 | 1009 319 3 
88,821 | West India and Panama Telegraph . ue | 10 | Nil | Nil Nil | Nil 1— 3 — F ir Nil 
34,563 Do. do. 6 % Cum. Ist Pref. 10 N e e 6% 6 % 84— 9 84— 81 618 4 

4,669 Do. do. 6% Cum. 2nd Pref. : 10 Ni '£2 15 143% 8 — 9 — 9 83 16 12 9 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800. | 100 5 * 5 % 5 % 5 99 —101 99 —101 Be 419 0 

Ya te en a sere tg at ³ ³ d ³ dd m d 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
| ff ee | | 
i | e | | 
640,000. { Anglo-Argentine Trams, 5% Cum. let Pret 09 : „ 16%) 4&— 4% | 4— % | 845 | 8716 5 9 7 
500,000 | Do. 5 % 2nd Pref., 800,000 to 1,300,000 NER M RE TM 5% 39.— 45 4A— 4% | ses | 839 n 5 12 8 
4,465,674 | Do. 4% Deb. Stock Stock, .. i n 4 % 4% — 9 — 913 913 904 ae 47 5 
799000 55 % ae Mort Deb. Stock .. 100 | 5 % | 3 % | Š % 1 % | 1e 108 ELA „ es 15 1 15 8 
280 cox, 1 to "T PU 5 214 53— 5 | z 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 UU al 6% 6% 6%: 6% oS lẹ I I ^ 819 0 
1,000,000 British Aluminium 5 % Mort. Debs. Red. . 100 „ P or. a 5 10 0 
% | Do” e %% ⁵PU(((/((/%/%// FT 
400, 000 . re rd. Stoc zs T as 550 % | » 6 — = ENS. 
400, 000 Do. 5% Cum. Perp. Pref. Stock .. 100 5 5. % 5 95,5 95, 108 —110xd ; 108 —111 1035 „ Sa +4 | 410 1 
233,000! Do % 1st Mort. Deb., 1 to 6,250 40 4% 43% 44 | 9305 102 —104 102 —104 | " 467 
212,600 Do. 43 Vancouver Power Debs., 1 to 2,200 100 14% | 44% | ib A | 100 —108xd 100 —101 i | 4 E 5 

901 | British Electric Traction : vd 10 i i il | — 

161491 Do. do. 6 % Cum. Pret. .. .. 10 6 3 | 14% | Nil | 28— 33 ^m 5944 | 55- | | Nil 

1,473,653 | Do. do. 5 % Perp. Deb. Stock . Stock 5 % | 5%/5%)5%| 87 — 91 87 — 91 a 5 911 

528,986 Do. do. 4$ % 2n Deb. Stock Red. ?4 100 11% | 440 | 4496 | 445% 68 — 73 68 — 73 6 8 8 
100,000. British Insulated and $a Cables | . 5 0 4 i" 1 15 1 10 1 | D i bi = " " i j | 1 2 10 
00,000 . 0. um. Pre | í | 51— — + 

500,000 | Do. do. 4 94 Ist Mort. Deb. Red... | 100 | 44% 43% 43% | 44% | 101 —104 101 —104 en, tore, 467 
204,9401 British Thomson-Houston 44 % 1st Mort. Debs. .. , 100 44% | 4495 | 44% 43% | 101 —104 101 —104 T ia 467 
400,000 | i British Westinghouse 6 96 ref., EMG OL WG OO ; i 5 Nil Nil Nil | Nil AR 5 Ness fa " = | pe Nil 

1,816,363 bo. oat”: io % Mort. Deb. Stock | 100 1% 1% 1% 1% | 59 — ar 61 — a 6212 60 42 6 d. 0 
50,000 Browett, Lindle n i 1 1 i f— ! fe A 2i s Hh 5e i 
50000 | Do. do. 6 % Cum. Prei. s 1 | Nil | Nil | Nil | Nil | wétowé 146 fo 1 | I | Nil 

140,976 Brush Electrical Engineering, Ora. 3 to 105 781. 2 an Ni Nil | Nil | 9 à ae i » „ Nil 
200,000 on-cum , Pre 3 i i i i — — xt We uu 8 i i 
125,000 Do. do. 43 % Perp. Deb. Stock .. Stock js ns 44% 43% | 39 — 44 39 — 44 | 10 4 6 
125,000“ Do. do. 49 % Perp.2nd Deb. Stock.. Stock | 44% | 44% | 49% | 44% 293 — 27 23 — 27 " TONS 16 13 8 
137,610 | Calcutta Trams, 1 to 137,610 D. 5 % c | aby | aby 1— 4h 1— 4 81:3 V" 500 
45,304 | Do. 5 pum Ee , Nos. 1 to 29, 390.. 5 5% | T | 11 "m. ui 44 9 T od 44 : 10 8 
850,000 Do. 4) % Ist Deb. Stock is 100 4% 4496 4% — 99 — 9 /6 UE 
000 | eo ane 5 3 x x 5 10 5 15 c E % 0 X | ea n 1 — 10 80 ; s ! | : " T 
if 0. um. Pre à 5 5 „% 5 0 1— 5 — 5 , i $ 
300,000 ; Do. do. 44% Ist Mort. Deb. Stock Red. Stock a% ETUR 44% 43% 1003 1025 1004—1024 zs ee (4 710 
491,222 Cape E. Trams., J to 191,222 "E Nil | Nil ; Nil | i 1— 4 1— M: Hoi Nil 
i m HE ER EY US lad aec | MA 88 i 1A 
210,1 0. st ort. e Stoc ) o : 4°. 1 — 5 — „ sed 2 t 
53080 | enum London Railway, pra page *. id AB ! 1 X : i i 420% 3 55 N M — i e -- 67} 66} ; i : 10 i 
554,655 O. % Pref. Stoc .. , Stoe o% - ) — — T y 
554,655 Do. do. Def. do. Steer 3% 2 06 A: 2% 49 — 51 49 — 51 Aw 318 5 

1,480,000 City and South London Railway es Pus .. | Stock | 24% , 28% 14% 12% 28 — 28 — 22 29 283 6 0 8 
85,000 | Crompton & Co., Nos. 1 to 85000 — 20e]: 8 5 % 5 % Nil | Nil j- 1 i- i i Nil 

` QV 
100,00 Do. ot et S A Mort, Reg. Debs. 7 5% 6 * | 84 — 87 8— 87 | 5141 

| | | | 
* Unless otherwise stated, all shares are fully paid: a From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. Continued.) 


: Stock Closing 
Present Dividends for the 
è ion 
Issue. x Bhare. last four years. So iun 
. | 19UU. | 1907. 1908. 1500. 
200, 000 Dick, Kerr & Co., 1 to 280,000. 1 10 % |10 % Seis là— 1A 
905,000 do. 6 % Cum. Pref., 1 to 305,000 1 1300 6 6 % 6 £ — 13 
271,030 Do. do. 44 % Deb. Stock .. 100 43% | 49% | 44% 4% | 98 —101 
-60,000 | Dublin United Trams. 1896), 6 O Pref., 1 to 60,000 10 6% 6 6 6 13 — 14 
99, 261 Edison & Swan Utd., A' shs., "£3 pd., 1 to 99,261 5 ds 2476 | Nil | Nil 
17,139 f „A shares, 01—017,1399 — . 5 |44% 2, | Nil | Nil —:1 
mee Do. 4% Deb. Stock Red. 190 4% 4 4 4 * 63 — 68 
67. Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. 100 6% 5 5% 5% 79 — 82 
119,100 | Electric Construction, 1 to 112,100 .. 2 Nil Nil | Nil! Nil 1 
81,390 Do. do. 7% Cum. Pref., 1 to 31 890. 2 |7 2 7 7 7 1 1 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. : 10 5 5 1595! .. 7 8 
300000 | — Do. do. 4% Mort. Deb. Stock | 4 & | 4 & 4 | 4% | m2 — se 
78.000 Gt. N. & City Rail. Pref. Ord. “A” 196,1 to 18000 10 4 % 3 N Nil 
96,000 Greenwood & Batley, 7 Cum. Pref. 10 7 7% ia 10ł— 1 
. 80,000 Do. do. 5 % Mort. Debs. 100 695,155 5 .. 102 —1 
- 40,000 | Henley's (W. T.), "Telegraph Works, Ord. 5 15 * 15 % 15 % E Y 11 17 
40,000 | Do. do. i «X, Pref. : 5 d ie 44% AB 4 
150,000 Do. do. 4s % Mort. Deb Stock Stock | 44% | 44% | 4495 43% 1 
_ 50,000 India - Rubber, Gutta-percha & Telegraph Works 10 10 % |10 % 10 % |10 % 145 — 15} 
87.50 Liverpool Overhead Railway, Ord. . is 10 Nil 205 Nil | Nil i— 1 
. 10,000 |t Do. do. Pref., fully paid 10 | 6% 5 5 976 5 96 5 — 2 
600,070 | Dondon United Trams. (1901) 1 to 50, 007 .. 10 989,,|8*5 NI | .. 11— 
499, do. 60,008 to 100,000 M 10 3 % 38 | Nil 8 14— 2 
125,000 | De do. 5 % Cum. Pref., 1 to 125, 000 10 5% 5 % | 3195 m 2— 2 
1,649,930 Do. do. 4% 1st Mort. Deb. Stock.. 100 43, 41% 4 4% 67 — 71 
5,782,062 | Metropolitan Consolidated : . | 100 1% «X, > 1% 30}— 307 
2,640,914 Do Surplus Lands .. 100 27% | 22% | 2195 | 27% 66 — 68 
8,295. Do. District  .. 100 Nil 11 | Nil | Nil 214— 22 
- 981,397 Mem oponian Electric Trams., Ord. 1 " „ 4 gi— 23 
814,016 do. Defd. : 1 Nil , Nil | Nil s py 8 
500,000 Do. do. 5 % Cum. Pref.” . 1 5 5 5 5 4;,— 13 
595,600 Do. do. 41 J., Deb. Stock Red. 100 | 44% | 44% | 44% | 44% — 99 
$10,823,200 | Mexico Trams Co., Common Stock E, apes E .. 16 & | 1924—1244 xd 
,000,000 - lst Mort. 0-year 5 % Gld. Bas. s M 5 „ 5 9$ 974— 
215,500 | Potteries Electric Traction : 1 49$ | 4% Nil! — 
245,500 : 5% Cum. Pref. .. ans 1 5 5 5 5 X — 
000 | Do. 44 X, Deb. Stock 100 44%, | 41495 | 44% | 48% 82 — R5 
_ 81,850 , Telegraph Cénstruction and Maintenance. 12 17 % 173% 15 *5 1720, 33 — 35 xd 
140,000. Do. 4% Deb. Bds., 1 to 1,500 Red., 1909 | 100 4% | $%14% 4% —101 
1,000,000 | Underground Electric CL 5%, Prior Lien s | ia „ 5 9%] s. 1014—1024 
2,800,000 Do. do. nds. p 2s 5 | .. | 449% 4% | 86 — 88 
_ 4,900,000 | Do. do. 927 rt nome Bonds : T | e &« M. ois = 31 — 86 
66,666 | DE & Qu grt 1 to 30,000 & 80,001 to 116.666 1 Nil 10% 5% Nil — ; 
66,666 Do. C.P. 30.001 to 80,000 & 125,001 to 141,666 5 | .. 16 9$ 6 Y 3 1 1 
245,499 | Be Do. HS ist Mort. Deb. Stock 100 i 4% | 4% 4% 4 X 60 — 70 
, | ELECTRICITY SUPPLY COMPAN IES. 
sral l DN d 
80,449 , Brompton & Kens. pige. Lt. Sup. ., Ord., 1 to 20,000 5 10% 10 % 10 95 |10 % 
9,551 Do. 7% Cum. Prei. 5 [75,17 % 13 1% 
400,000 | Central Electric Supple 4% Guar. Deb. Stock. 100 14% i 4 % 47% 54 d 
. £0,000 | Charing Cross and Strand Electricity Supply . à 5 CCC 
80,000 Do. do. do. 449, Cum. Pref. | 5 re | 4 Y, 4% 4% 
80,000 Do. City Undertaking "' 44 % Cum. Prf. 5 44°% | 18% | 40% | 45% 
445,96 Do. do. 4% Deb. Stock Red. 100 4 4 550 4 14% 
39,186 | Chelsea Electricity Supply, Or. 5 44%, | 4h% | 44% 143 
115,000 Do. do. 4} % Deb. Stock Red. | Stock 4% 43% | 44% 43% 
770,595 | City of London Elec. Lighting, Ord. A eee 10 6 % 6 6 „ 7 X 
40,000 | Do. 6 % Cum. Pref., PERTE a 10 6%:6% 6% p^ 
400,000 , Do. 5 % Db. Stk. s ; zs Stock | 5 X | 5% §% 15% 
£60,000 | Do. 43 J 2nd. Db. St. 100 43% 43% ! 4195, | 49% 
60,000 | County of Durham Electrical Power, Ord.. 5 4% | 20 | Nil Nil 
50,000 Do. do. do. 5 95 Pref. . 5 5 % 5 % 5 % 5 5 
250, 000 Do. do. do. 5% Ist Mtg. Deb. Stock " . ,6% 3 . 
40,000 0 County of London Electric Ae Ord. 1—40,000 10 | 5 % | 5% 6 % 5 
55,000 Do. do. - 6% Pref., 40,001—60,000 | 10 6% 6% 16% 6% 
400,000! Do. do. 44 % Deb. Stock. | Stock | 44% | 4% | 4455 | 48% 
400,000 | Da. do. 43 % 2nd. Deb. Stock. Stock | 44% | 45% | 49% | 49% 
80,000 ! Edmundson's Electric Corporation, Ord. Shares. . 5 Nil | .Nil | Nil Ps 
80,000 Do. do. 6 % Cum. Pref. 3 5 3 , Nil | Nil s 
430,500 | Do. do. 43 % Ist Mort. Deb. Stk. | 100 | 44% 4% 4% 
$3,150,000 Electrical Dev. Co. of Ontario,5951stMty.Gold Buds. 8500 , 
10,000 Folkestone, 1 to 10,000 se > 5 53% 53% 5395 53, 
10,000 | Do. 5%, Cum. Pref., 1 to 10,000 . 5 5% 15% 5 % 15 % 
90,000 Do. 4\% Ist Deb. Stock 100 4% | 4495 4% | 435% 
15000 Hove, 1 to 15,000 . & 9% . By% | 84% 8 
1,376, 900 | Kaininistiquia Power Co., 5 % Gold Bnds. . . | 100 TEMERE n EN T 
21.000 , Kensington and Knightsbridge Electric Ord... | 5 10 J, 10 8 8 X 
| Do. do. do.  4* Deben. Stk. | Stock 1% 4 4% 44 
11, 00% London Electric Supply Corporation, Limited. Orad. 3 4% | 2% 3 5, | ia 
70,000 Do. do. do. 6% Prei. 5 6 6 % 6 % 
882,355 Do. do. 4% Ist Mort. Deb. Stk, Red. Stock | 43%) 46% 4% 4% 
200,000 ` Metropolitan Electric Supply, 1 to 100,000 . 5 8 % 6355 5 c, 5 
* 76,121 | Do. 44 4, Cum. Pref. 1—71, 106 5 | HE 4 | 44105 4 % 
225,000 Do. 40 4 Ist Mort. Debeu. Stock Stock 48, 4% | 4M, 43 
248,000 Do. 34 % Mort. Deben. Stock Redem. | Stock | 94% | 34% | 84% | 34% 
$6,000,000 | Mexican Electric Light Co., 5%, 1st Mtg. Gold Bnds , 9 5 5 , 5 4, 5 X, 
13,585,000 Do. Light and Power Co., Ltd., Common jn 5. 13926,3925 4 S 
82.400.000 Do. do. 7%, Gum. Pref. Stk. Stk 175 | 7 % | 1014—1034 
19,800,000 100. do. 5% Ist Mtg.Gold Bnds. 100 : x 5% 5 | 93: 94 
250,000 Midland Electric Corporation, 41 „ let Mort. Deb. | 100 "m 4,95 | 440% | 1495 954— 97 
190,491 | Newcastle-on-Tyne, 1 to 137,500 5 8 *, 8 4 . 34— 4 
187,500 " QE i A ER 1 to 187,500 - 8 i 5 naüBEW 4d— 4 
Nort eee itan Electric Power Supply o., ; j A 
150,000 | i 5 % Mortgages (Red.), Nos. 1 to 1 ,500 1 100 É a | É | 5 * | 100 —102 
10,852 Notting Hill Electric Lighting , 10 Ta% 71 | 7 | 12 — 13 
* 20,000 Oxford, 1 to 96 and 407 to 20,310 tel ß que 64— 7 
119,694 River Plate Elcty. Co. Ord. Tm .. | Stock 2% 6975 189? 9% | 210— 225 
100,000 ' Do. do. 6%, Non Cum. Pref. . | Stock 9 6% 6 7, 6 105— 115 
200,000 Do. do. 5% Deb. Stk. Red. ; 100 5% 15% 5% 5X  1004—1024 
40,000 St. James’ and Pall Mall Electric Light, Ord. ex 5 10 % 10 *, 10 9, 10 Og i 8. — Rg 
20,40 Do. do. T% Pref. 20,09] to 40,080, 5 7% 7 % 7 % 7%) 61— 7 
150,0001 Do. do. 3} K Deb. Stock Red. .., 100 e BX, , SV 8) BE — 0 
12,000 Smithfield Markets Electric Supply, Ord. TE 5 Nil | Nil | Nil i | 14— 2 
65,000 South London Electric Supply, Ord.. 4 $%14% 5 % 5 27— 33 
130,100 | Do. 5 ^, Ist Mort. Deb. | 100 7 De SD | 99 —102 
120,000 South Met. Elec. Lt. & Power, Ord. ; "M 1 125% 25 | 25%, as 1 
142,068 Do. do. 7 ys Pref. M 1 55 7 oy, 7 y, 7 * | l— 1 
224,530 | Do. do. 44% Ist Deb. Stk. | 100 43% 44% 43, 4% — 98 —10l 
. %% Urban Electric Supply, Ord. .. s ue 5 5% 59% 5% vy 1— 1 
50,000 Do. do. 5 „ Cum. Pref. D 555 5v de 2— 23 
275,000 Do. do. 4à'5, Ist Mort. Db. Stk. Red. 100 4% 43% 1% dV 79 — 81 
808,000) Victoria Falls Power Co., Pret. Nos. 1 to 808,000 .. | l | SD MTM. = 4 
100,000 | Westininster Electrie Supply, Ord. . | 5 12 PA 10 0% 10 , 10% a 
Do. 4) % Cum. Pref. (Re : 6 44% | 43% 1% 1% 43 — O xd 


01,279 - 


duced” from 5% since 31st Dec., 1905) 


| 


T * Unless otherwise stated, all shares are fully paid: 
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TRADE STATISTICS OF MEXICO. 


THE following figures, showing the imports of electrical and similar 
materials into Mexico during the year ended June 30th, 1908, are 
taken from the recently-issued official trade statistics; the figures 
for the previous year are given for purposes of comparison, with 


notes of increases or decreases :— 
E . 
Peso = 1s. 
d l Inerease or 
. 1907-8. 1908-9 decrease. 
Pesos. Pesos Pesos. 

Copper, brass or bronze wire, covered 
with other materials, — | 

From Germany e "ss 187.000 58,000 — 129,000 
„ Austria. vi - 8,000 5.000 — 3.000 
„ United States ... soe 642,000 279.000 — 363,000 
„ France... sae 5 1,000 1.000 —— 
ey Great Britain eee eo 2.000 1.000 mA 1,000 
„ Other countries ind 1.000 1,000 — 

Total ... 841,000 345.000 — 496. 600 

Copper, brass or bronze wire, hit re. — 

From Germany on eee 182,000 24,000 — 158,000 
„ United States "t 345,000 87,000 — 258,000 
„ Great Britain 4.000 5,000 + 1.000 
„ Other countries re 3,000 1.000 — 2,090 

a> 4 ot Total e. 534,000 117,000 — 417,000 
"bes af copper, brass. H., not 
armoured, — — | | 

From Germany "és 425,000 31.00% + 7.0000 
Austria sès ; - 4.0000 + 4.000 
„ United States -— 450,000 449.000 —) 1,000 
. . Great Britain ... ui 87,000 3,000 — 84,000 
„ Other countries "es 3.000 2.000 —- 1.000 

Total . 585.000 509.000 — 76,000 

(C blex of ER fe. . armoured .- - 

From Germany sa vue 82,000 90.00% ＋ 8.000 
. United States ... - 126,000 . 50,000 — 76,000 
. Great Britain ys 63;000 17.000 — 46.000 
„ Other countries 1.000 5,000 + 4.000 

Total .. 272.000 162.000 110,000 

Tru wire. — 

From German, Si 259,000 125.000 —. 184,000 
„ United States ... . 433,000 231.000 — 202,000 
„ Great Britain ... - 21.000 13.000 —- 8,000 
4, Other countries ju 7.000 8.000 + 1.000 

Total ... 720,000 377,000 — 343,000 

Iq ils, - - 

From Germany  . ... sue 300000 359.000 — 340,000 
Belgium — E 117,000 404,000  -- 77.000 
'.. United States 1.38 114% 2.894.000 ＋ 1,383;000 
„ Great Britain 143.000 274.000 — 169,000 
. Other countries Sn 53.000 2,000 — 51.000. 

Total ... 2,523,000 3,269,000 + 746.000 

Tnanlators of glass or porceluin.— 

From Germany: Tm m 50.000 — 30,000  — 20.000 

Austria E 4,000 3,00 — 1.000 

.. United States ... m 81.000 : 59.000 — 22.000 
„ Other countries vas 3,000 2.000 ake 

Total ... 137,000 94,000 — 43,000 

Com mutators, interrupters, contacts, 
safety cut-outs, §0.— 

From Germany men vis 218,000 144.000 74.000 
. Austria... ia : 23,000 10.000 — 13,000 
. United States ... 497,000 — 308000 — 189,000 
„ France... |. .. m 12000 , 7,000 — 5,000 
„ Great Britain ... ate 10,000 4000. — 6.000 
„ Other countries dnas 3.000 7,00 / + 4000 

Total 763,000. — 480.00 — 23.000 

Ave lumps.—.— . 

From Germany 44.000 32.000 — „ 9.000 
United States — 69.000 29.000 — 40,000 

Other countries xs 2.000 5.000 — .. 3,000 
S Total. .. 115,000. ^ 69.000 — 46,00 


Increase or 
1907-8. 1908-9. — decrease. 
Pesos. Pesos. Pesos. 
Incandescent electric lamps. — | 
From Germany Sas mee IT 67,000 — 
„ Austria sb . . (Not shown) = 4,000 ` mes 
„ United States ... { separately.) 53.000 — 
„ Other countries asa e 3,000 — 
| Total. 127.000 — 
Machines for industries, mining, &c.— | 
From Germany BS e. 2,904,000 | 2,310,000 — 594,000 
„ Austria. . 36,000 16,000 — 19.00 
37 Belgium YN] eee d 91,000 68,000 a ai 23,000 
„ Canada... asi wee 10.000 18.000 4 8.000 
„ Spain ea T . 90.000 59,000 — 35, 000 
„ United States ... . . 19, 148,000 12,108,000 = — 7,040,000 
» France... ines Sa 559,000 497,000 62,000 
„ Great Britain .. 3,670,000 3,571,000 — 99.000 
„ Itay ... T vid 10,000 350,000 + 25,000 
„ Sweden as 81.000 39,000 — 42,000 
„ Switzerland  ... iss 237,000 145,000 — . 92,000 
„ Other countries us 15.000 15.000 . 
Total .. 26.850.000 18,877,000 — 7,973,000 
Carriages of all kinds for rail wa yx, Se | us 
From Germany wee vee 28,000 41.000 + 13,0 
„ United States. .. 3.255.000 — 1,489,000 — 1,766,000 
„ France E ius : 3,000 95,000. ^ > 92,000 
. . Great Britain ... one 197.000 189.000 — $000 
„ Other countries — 2.000 ~~ — 2,000 
Total .. 3,482,000) .1,814.000 — -~1,671,000. 
Asbestos sheets, . os . 
From Germany sis ; 3,000 - 3.000 zx 
a- United States. ; 174,000 94.000 — — 80.000 
France ... sane, hy "* ELLU 2000 + 1.000 
. * Great Britain. 4.000 O00. — 3.0000 
„Other countries : 4.000 == — 4,000 
Total ... 188, 000 100.000 — 86,000 
ee instruments and apparatus. — T - 
From Germany if 112.000 84. 0% — 28,000 
„ United States .. jus 170,000 155.000 — 15.000 
„% PFran ee 85:000 56.000 — 29.000 
„„ Great Britain 13.000 27.000 — 4 14.000 
„ Italy... salt >, 8.000 3.00% — 5.000 
3 Other countries s. 00 5 2:000 —-— 4.000 4 2,000 
` & . 
329.000 — 61,000 


e Total 


390,000 
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THE question whether a company has legal power to pay out 
of capital interest on new shares, during the period of the con- 
struction of extensions of works for which the capital has been 
raised, is to form the subject of a friendly action in the highest 
court in Germany. The ease affects the Berlin Elevated and Under- 
ground Railway Co.,.and: is due to the initiative of the Deutsche | 
Bank, acting apparently on behalf of certain of its cliente, A 
similar step to that of the company in question, it has just been 
ascertained, had previously been taken, by the Stuttgart. Tramways 
Co., which decided in December, 1908, to issue £112,500 in new 
shares for the extension of lines in, the suburbs, the shares 
becoming entitled to dividend as from January ]st, 1911. In the 
meantime, however, the interegt on the new capital is being paid out 
of revenue from the opening of the extensions down to the end of 
1910, but interest payments had previously been made out. of 
capital during ‘construction. It is considered that the decision as 
to legality in the case of the Berlin company will also be of 


importance in regard to the Stuttgart tramways. 


GERMAN WORKS. 


The directors of the Duisburg Cable Works Co. (Kabelwerk 
Duisburg) state in their report for 1909 that the works had 
sufficient employment, but the prices of all products further 
declined. particularly when the temporary dissolution of the Cable- 
Makers Syndicate took place During the three months over 
which the combination had no control the unrestrained competi- 
tion which prevailed induced consumers to enter into contracts in 
connection with which there was no question of any profit. The 
reconstitution of the syndicate in May certainly terminated. 
selling below cost price. but the contracts previously concluded. 
unfortunately, still affected the whole cable industry at the present 
time. The prices for insulated conductors and insulating. tubes 
were .exceptionally unfavourable, and although an attempt was 
made at the end of the. yaar to form. a syndicate for insulated con- 
ductors, it proved to be unsuccessful, After providing for deprecia- 
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tion to the extent of £11,800, as contrasted with £9,930 in 1908, 
the accounts exhibit a net available surplus of £8,740, as against 
£12,500 in the preceding year. A dividend is contemplated at the 
rate of 10 per cent. for 1909 on a share capital of £75,000, being 
the same rate as in the previous 12 months. 

The shareholders in the Voigt & Haeffner Co., of Frankfort-on- 
Main, have approved the payment for 1909 of a dividend at the 
rate of 10 per cent. on the share capital of £150,000, being the 
same rate as in the preceding year. According to the directors’ 
report, the slower course of business continued and signs of a 
gradual improvement in the genera] situation only manifested 
themselves late in the autumn. As a consequence, the value of the 
turnover was slightly less than in 1908, as the prices of all pro- 
ducts declined owing to the extraordinarily severe competition and 
price cutting. The inland mines and ironworks, as well as in part 
the increasing number of overland central stations, were good 
customers, but export markets were less responsive in consequence 
of advance in foreign manufacturing and the difficulty of com- 
peting owing to higher import duties. The net profits amounted 
to £27,400, as against £31,200 in 1908. It was stated at the recent 
meeting that the orders in the present year have substantially 
increased as compared with the corresponding period in 1908. . 

The Electrical Enterprises Co. (Gesellschaft fiir Elektrische 
Unternehmungen), of Berlin, which has a share capital of 
£2,250,000, and a bond issue of £1,651,000, reports having extended 
ite scope of activity in 1909 by participating in an increasing degree 
in overland central stations, in addition to tramways and city 
electricity works on the one hand, but on the other the holdings in 
manufacturing works were further reduced in order to be free from 
the influence on the total results of the fluctuations in the general 
condition of trade. Among the sales are mentioned those of shares 
in the A.E.G., but the company still holds. £39,820 in the British 
Thomson-Houston Co. Including the balance forward, the accounts 
show net profits of £219,000, as compared with £184,000 in 1908, 
and a dividend of 8 per cent. is proposed as in each of the three 
preceding years. 

The report for 1909 of the Heddernheim Copper Works and South 
German Cable Works Co. (Kupferwerk und Suddeutsche Kabel- 
werke), of Frankfort-on-Main, covers the first year's working since 
the amalgamation of the two undertakings. After appropriating 
the sum of £15,500 for depreciation in 1909, as compared with 
£14,200 in the case of the two companies in 1908, and allocating 
£2,010 to the reserve fund, as against £2,970, the accounts show 
net profits of £41,400, as contrasted with £41,000 in 1908. It is 
proposed to pay a dividend at the rate of 7 per cent. on the share 
capital of £400,000, this comparing with 7 per cent..in the instance 
of the copper works on £250.000 in 1908 and 8 per cent. in that of 
the cable works on a capital of £150,000 in 1908. 

The principal works of the Elektrochemische Werke, of Berlin, 
are leased to the Griesheim-Elektron Chemical Co., the former only 
carrying on an oxalic acid factory. As gross profits from the 
lease, from manufacturing and from participation in profits the 
accounts indicate a total of £76,000 for 1909, as compared with 
£74,700 in the preceding year. After providing for interest on 
loans, management expenses and extra depreciation on patents, the 
net profits and balance brought forward are returned at £63,700, 
as against £61,600 in 1908. It is intended to distribute 10 per cent. 
on the share capital of £275,000, which is entirely held by the 
Zurich Bank for Electrical Enterprises, this being the same rate as 
was paid for 1908. 

Swiss AND OTHER WORKS. 


The Elektrizitats Gesellschaft Alioth, of Basle, reports that the 
hoped-for improvement did not take place in 1909, and competition 
increased, with eorrespondingly lower prices ; but notwithstanding 
this state of affairs, the orders received were somewhat more abun- 
dant than in 1908. On the other hand, copper and other raw 
materials were cheaper, and it was also possible to reduce working 
expenses by the introduction of considerably improved methods of 
manufacture. 
dend at the rate of ti per cent. has been declared on the ordinary 
and preference capital of £120,000, being the same as in 1908. As 
far as electric traction is concerned, the directors state £hat further 
trials are proposed to be made with the 2,000-H.P. locomotive for 
main line traffic. and that the company was well employed on rail- 
way work. The company delivered 1.210 transformers of 75,562 KW. 
in 1909 and 4,650 generators and motors of 107,701 H. P., as compared 
with 90,901 Kw. and 130,051 H. P. respectively in 1908. 

The report of the Motor Applied Eleetricity (Gex. fur Angewandte 
Elektrizitat) Co., of Baden, which is closely associated with the 
Swiss Brown-Boveri Co., states that the improvement, in the general 
prospects which started in the spring of 1909 led to an increase in 
the offers of electrical schemes made to the company. some of 
which received closer consideration. As a consequence of the 
favourable conditions of the water sources of the companies working 
hydro-electric stations, the latter were able to carry on without 
making noteworthy demands upon their steam plant held in reserve. 
Apart from works in which the company is interested. its own works 
represent a book value of & 350.000. The net profits realised by the 
company were £51,300, as against £46,000 in 1908, and a dividend 
of 6 per cent. has been declared on the ordinary share capital of 
£700,000 as compared with 6 per cent. on slightly less capital in 
1908 ; whilst the bond capital amounts to £600,000. 

The report of the A.E.G.-Thomson-Houston, Società Italiana di 
Elettricità, of Milan, states that notwithstanding the continuance 
of the crisis in Italy, the company realised satisfactory resulta in 
1909, in consequence of the constant progress of electricity and the 
extension of its application to new branches. During the year the 
hydro-electric station on the Adamello was completed, this being 
the first in Europe to have auch a high working pressure as 72.000 
volte, The tramways in the province of Brescia of a length of 


The gross profits amounted to £36,700, and a divi- 


nearly 33 miles, the single-phase railway from Naples to Piedimonte 
having a length of 50 miles, and the Ferrara tramways were also 
finished in 1909. The new factory at Milan was set in operation, 
and was already supplying a portion of the requirements in traction 
plants. The net profits amounted to £23,000, and it is proposed to 
pay a dividend of 6 per cent. on the capital of £360,000, being the 
same rate as in 1908. 

The directors of the Tecnomasio Italiano Brown-Boveri, of Milan, 
state in their report for 1909 that, despite the unfavourable 
situation of trade in general, the company succeeded in increasing 
the turnover from £188,000 in 1908 to £244,000 last year. Work 
was begun in the course of the year in the new shop destined for 
the construction of heavy machines in the Corso Lodi. Among the 
important orders received are mentioned those for three transformers 
of 2,200 Kw. each for the Bardoneschia station on Mont Cenis, four 
three-phase alternators, each of 9,000 H.P. at 6,000 volts, for a works 
near Pescara, and seven transformers, each of 3,600 Kw., which are 
to step up from 6,000 volts to the hitherto, in Europe, unattained 
pressure of 858,000 volts. The directors are devoting attention to 
electric traction, the material for which Italy has hitherto been 
compelled to import. The accounts show net profits of £17,000, as 
against £14,600 in 1908, and the dividend is at the rate of 6 per 
cent., as in 1908. 

The Felten & Guilleaume Co., of Vienna, which owns cable and 
steel and copper works, reports that satisfactory employment was 
experienced in 1909 on the whole, as the turnover attained the level 
of that obtaining in the preceding year. Further improvements 
were made in the plant, and this rendered it possible, at least in 
part, to equalise the repeated reductions in prices in the iron depart- 
ment. As far as the present year is concerned, the directors state 
that business has some unmistakably slower, and scarcely any 
orders have been received from the State. As Government con- 
tracts are of considerable importance in regard to the activity of the 
company, the question has had to be borne in mind in forming an 
opinion of the future, and this circumstance has induced the 
directors to reduce the dividend from 173 per cent. in 1908, to 15 
per cent. for 1909, the net profits being 2,567,000 crowns and 
2,523,000 crowns in the two years respectively. 

The Austrian Allgemeine Elektrizitáts Gesellschaft reports net 
profits of £48,650 for 1909, and proposes to pay £1 per share, being 
the same rate as in 1908. 

The Hungarian Felten & Guilleaume Co. earned net profits of 
£23,790 in 1909, as. compared with £22.200 in the previous year. 
The dividend is at the rate of 15 per cent., as in 1908. 

The Cable Works Co., of Vienna and Pressburg, contemplates the 
distribution of 11 per cent. for 1909, or the same rate as in 1908: 
and the Ganz Electricity Co., of Budapest, 5 per cent., as in the 
preceding 12 months. 
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PROCEEDINGS OF INSTITUTIONS. 


Commutation Phenomena and Magnetic Oscillations 
Occurring in Direct-Current Machines. 


By G. W. WORRALL, M.Sc, A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Birmingham, April 27th, 1910.) 


THE experiments described in this paper were undertaken as an 
extension to direct-current machinery of the investigations upon 
alternators which the author had previously been engaged upon. 

The magnetic oscillations were observed by means of E.M.k `s 
induced in search coils placed on the machine parts in such positions 
as to link the oscillating flux. The E.M.F. waves were photo- 
graphically recorded by means of a Duddell high-frequency oscillo- 
graph and revolving drum camera. The machine employed in the 
investigation was a two-pole generator with adjustable commutating 
poles ; the brushes were of carbon, and of a width equal to one 
commutator segment plus insulation. 

Potential difference on load, 80 volts : current, 20 amperes ; speed, 
750 R. P. M.; exciting current, 1 ampere: normal commutating pole 
current, 5 amperes ; brushes in geometrical neutral plane; number 
of conductors, 270 ; turns per coil, 3 ; coils per slot, 2; number of 
slots, 45; number of commutator segments, 45 ; average current 
density in brush contact surface, 5 amperes per cm.? ; kind of carbon 
used, le Carbone Z.” 

The analysis of the oscillations recorded was only possible by the 
accurate knowledge of the position of the armature corresponding 
to a point on the oscillograph record. This was obtained by means 
of a contact maker placed on the shaft of the machine, and connected 
up to the oscillograph in the way devised by the author for the 
previous researches. During the instant of contact the oscillograph 
was shunted by a small accumulator. thereby producing a momentary 
current, and hence an isolated peak in the record which was beiny 
taken. This peak corresponded to a predetermined position of the 
armature, The contact maker was in all cases set at the berinning 
of short-circuit by the negative brush. 

The contact-maker employed was that described by Arnold in 
Die Gleichstrommaschine," Vol. 1. It was found to be absolutely 
certain and accurate; the duration of contact was, at the normal 
speed of the machine, considerably less than rödsdth part of a 
second. 

The magnetic oscillations occurring are due to two main causes: 

1. The movement of the armature teeth in the magnetic field. 
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T : The commutation of the armature current in tho short-circuited 
coil. 

. The first class of oscillation was fully dealt with in the previous 
papers on alternators above referred to, and the results then obtained 
apply equally to direct-current machines. The oscillations of the 
second class were found to be far more important, and in most parts 
of the machine greater in magnitude than those of the first class. 
These oscillations were due to the change of current in the short- 
circuited coils, and since there were two such coils there were 
two sets of oscillations which were displaced relatively to each 
Ha 180*, owing to the number of commutator segments being 
odd. l 

Although the currents in the two coils changed in relatively 
opposite directions, the position of one coil was the reverse of that 
of the other, and hence the magnetic oscillations produced were 
in the same direction. Thus the number of oscillations occurring 
in a revolution of the machine was twice that of the commutator 
segments. l 

The coil at the instant of short circuit was opposite to a pole-piece 
and linked the main flux, hence the magnetic oscillation caused a 
pulsation in the main magnetic circuit which could be readily 
observed by means of a search coil wrapped round the pole-shoe. 

The nature of the magnetic oscillation depends upon the nature 
of the commutation taking place, and since the flux at each instant 
is proportional to the current in the short-circuited coil, the E.M.F. 
induced in a search coil linking the flux forms a picture of the 
commutation taking place. Such a picture of commutation was 
found to be a most accurate and sensitive guide to the general 
behaviour of the machine, inasmuch as its production was con- 
tinuous and did not interfere with any of the working parts. 

The usual method of commutation research is to measure the 
short-circuit current directly by means of a resistance inserted in an 
armature coil, but this method only gives results for two adjacent 
seyments and the coil between them, and gives no indication of the 
nature of the commutation taking place at other points of the com- 
mutator. Such results are liable to be very misleading, for the 
experimenter cannot be sure that the brush is making good and 
uniform contact, but a record of the commutation taking place over 
the whole circumference of the commutator forms a reliable guide. 
The resistance inserted in the armature coil generally requires to be 
greater than the resistance of the coil itself, and is liable to influence 
the results obtained, and in any case there is nothing to show what 
influence the resistance has. 

The method adopted in this research is free from all such objec- 
tions, and by its means many interesting and important phenomena 
have been brought to light. 

The theory of commutation has been the subject of very con- 
siderable discussion in recent years. On the one side it is stated 
that commutation should take place in a neutral field, while on the 
other it is stated that commutation should take place in a 
commutating field. 

Both lines of reasoning lead to the same result, and the apparent 
diversity of opinion is merely due to different methods of expres- 
sion. The conditions for good commutation cannot hold in practice 
during the whole of the commutation period, but only during the 
final instant. It is, however, generally possible to obtain satis- 
factory commutation without compensating or rendering non- 
existent the self-induction E.M.F. of the coil. This may be effected 
by a proper choice and disposition of the contact resistance of the 
brush. 

The choice of the resistance has already been studied by man 
investigators, but few have dealt with its disposition. The use of a 
carbon tip to a copper brush, and Kapp’s patent, in which the 
resistance of the forward tip of the brush is increased by means of 
holes in the contact surface, are attempts in this direction, but the 
proper disposition of the resistance over the contact surface may be 
carried much further than this. l 

The resistance of the contact surface over the rear segment must 
be very low compared with that over the forward segment, and this 
relation must hold not merely at the end of the period but quite 
early in the period. This disposition of the resistance may be 
approximated to by cutting away a portion of the surface of an 
ordinary brush as shown in fig. 1. In this way the resistance to 
the forward segment is made high before, say, one-half of the short- 
circuit period has expired. 

The potential difference forcing the current to change is made 
high during the early portion of the short-circuit period, and hence 
the commutation is accelerated at the beginning instead of at the 
end of the period. This prevents. a rush of current at the final 
instant, and renders the current change much smoother. The 
magnitude and disposition of the contact resistance and the self- 
induction of the coil determine what may be called the natural 
period of commutation, while the mechanical design and speed of 
the machine determine the available period. The natural period 
may be defined as the time required for the current to commutate 
under the conditions existing in the circuit of the coil, while the 
available period is the duration of the short circuit. 

Although theoretically the current would always occupy the 
whole of the available period in commutating, practically the 
current would reach a value closely approximating to its final value 
ina certain definite time which may be less than the available 
period. The available period in a given machine is proportional 
to the speed, but the natural period was found to be but slightly 
influenced thereby. The relation which the one period bears 
to the other, and the actual magnitude of the natural period, deter- 
mine the efficiency of commutation. By efficiency is meant not 
merely whether the commutation is sparkless or not, but whether 

the commutation takes place with the maximum rate of change of 
current at its lowest possible value. 
by the relation óf the two periods alone; if the natural period be 


The sparking is determined 


less than the available, no sparking will take place, for commutation 
will be complete before the short-circuit period expires; when the 
two periods are just equal the critical sparking conditions exist, and 
when the available period is less than the natural, the latter is con- 
cluded by a spark. The simplest way of varying this relationship 
is by varying the speed of the machine. Hence there is a certain 
critical speed below which the machine is sparkless and above 
which sparking takes place. 

If the natural period be less than the available, the value of the 
maximum rate of change of the current depends upon the duration 
of the natural period alone, for if the self-induction of the short- 
circuited coil remain constant, the natural period is dependent upon 
the magnitude and disposition of the contact resistance of the brush. 
If these be unsuitable the change of current will be retarded at the 
commencement of commutation and will be rapidly accelerated at 
the end. If, however, they be properly chosen, the change of 
current will be slow at the end of commutation and accelerated 
during the early stages. The effect of this will be to reduce the 
maximum value of the rate of change of current over the whole 
period. Such an acceleration during the early stages of commu- 
tation will reduce the duration of the natural period and effect a 
better distribution of current over the contact surface. Hence 
although the reduction of the contact surface already described and 
shown in fig. 1 increases the apparent current density over the 
contact surface, the actual current density may be diminished. 


r 
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When the conditions are such that the natural period cannot be 
adjusted sufficiently to obtain efficient commutation, an external or 
commutating E.M.F. must be introduced into the circuit. The 
primary effect of such an B. M. F. should be to accelerate the change 
of current during the early part of commutation, and not merely to 
compensate the self-induction of the coil at the end of the period. 
Such an accelerating effect may be considered as & compensation of 
the self-induction, but in whatever light it be regarded, it is 
easential that it be effective during the early portion of the period. 
The actual magnitude of the commutating E.M.F. required depends 
upon the natural period of the coil; if the E. Mu. F. be too small or in 
the wrong direction, sparking will take place at the forward tip of 
thebrush. If, however, it be too large, sparking will take place at 
the rear tip. Sparking in the former case is due to the available 
period being too short, and in the latter case is due to the rush of 
current which takes place instantly the coil is short-circuited, and to 
the consequent heating of the first contact. Between these two 
extreme cases there is a gradual shifting of the commutation 
backwards from the forward tip of the brush to the rear as the 
commutating E.M.F. is increased. ‘ l 

If the commutating E.M.F. be provided by means of commutating 
poles, the presence of the latter considerably increases the self- 
induction of the coil and the flux due to armature reaction in the 
commutating zone. The latter must be opposed by an equal flux 
from the commutating poles before any commutating E.M.F. is 
generated in the short-circuited coil. 

It is well known that the contact resistance of the positive brush 
is different to that of the negative brush, and hence when the con- 
ditions of commutation are suitable for a brush of one polarity 
they are not necessarily suitable for a brush of the opposite polarity. 
In fact, it is quite possible, as indeed was found in this research, for 
an alteration of the conditions which improves the commutation 
under the negative brush to seriously deteriorate the commutation 
under the positive brush. Thus, for example, the slit cut in the 
brush, as in fig. l, may improve the commutation under the negative 
brush, but may render the commutation under the positive brush 
much worse. 

The theoretical conclusions enumerated above were found to be 
experimentally true, but serious difficulties were encountered in 
connection with the brush-holder, 


In the early stages of the research it was found that the commu- 
tation was exceedingly irregular; not only was it different for 
different segments, but it changed from time to time. It was 
thought that these irregularities were mainly due to mechanical 
defects of the brush-holder ; and as the work proceeded, this view 
was fully confirmed. l 

The commutator was turned up and the mica scraped out from 
between the segments to a depth of about 1 mm. Several types of 
brush-holder were tried, including the finger and reaction types. 
but with all these the contact surface was by no means constant, 
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This was found to be due to a variable coefficient of friction between 
the carbon and the commutator surface, and to alight differences in 
thé commutator surface. 

. A few examples of the commutation oscillations obtained are 
given in fig. 2, and à comparison of these records with those given 
later, will show the unreliable nature of the commutation effected 
by the ordinary type of brush-holder. A new brush-holder was 
designed and constructed entirely free from these objections, and 
was used in all the experimenta described in this paper. 

The. views shown in fige. 3 and 4 illustrate the brusk: 
holder. Fig. 3 shows the holder put together for use, and fig. 4 
shows the various parts. 

The holder consists of a carrier A mounted on the brush-bar and 
clamped thereon by the screw B. - A double plate c. is mounted and 
capable of sliding on the carrier A, and i» guided in its motion by 


a stud working in the slot D, and can be clamped in any position 
by the screw E. Two metal frames, F1 and Fa, are held against this 
plate by the springs di and dz respectively, in the positions shown. 
Their lower ends are formed into half-bearings, which press on to 
the axis H, upon which the carbon is mounted. The carbon is free 
to rotate upon the axis H, and is prevented from moving with the. 
commutator by the tangential force exerted by one of the frames. 
y; one frame corresponds to each direction of rotation, and is in- 


operative in this respect when the rotation is reversed. Either end 
of the brush axis is free to lift independently of the other 'end. 


Hence the brush is free to adjust its position to any change in the 
comniutator surface radially, _circumferentially and laterally. 
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When this brush- holder was in use the surface of the carbon, was 7 


always uniform, and the commutation remained always the same, 
even if the brush, were removed and then replaced. 


The commutation ‘phenomena were experimentally studied by , 
means of the magnetic oscillations recorded in a coil on the pole- . 


shoe. 


The oscillations recorded were due both to the movement of the 


teeth in the main magnetic field and to the commutation of the 


armature current; but, as will be seen from fig. 5, the two kinds of 


oscillations were easily distinguished from each other. In this 
figure A shows the tooth oscillations alone as recorded on open 
circuit, and B the oscillations recorded on full load. C and D are 
records obtained by running the machine as a generator with full- 
load resistance in circuit, but with only one commutator brush 
down, the circuit being completed through a slip-ring connected to 
à point in the armature. In these two latter records, when the 
tapping-point was in the neighbourhood of the commutator brush, 
only the tooth oscillation was recorded, and as the tapping-point 
rotated, the commutation oscillation appeared, until when the point 
was opposite the commutator brush the oscillation reached its 
maximum value. 

The magnitude of the positive brush oscillation was very much 
smaller than that due to the negative brush. This difference was 
not due to any lack of symmetry of the magnetic system, for both 
brushes behaved in a similar manner when changed in polarity, but 
entirely to a difference in the natural period of the short-circuited 
coil when under the positive and when under the negative brush. 

Since the magnitude of the positive brush oscillation was less 
than that of the negative, the natural period of the former was 
less than that of the latter, and since it may be assumed that the 
self-induction in the two cases is the same, it follows that the con- 
tact resistance of the brush when positive was higher than when 
negative, 
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The commutation oscillation consists of 2 single peak; the magni- 
tude of the peak is proportional to the maximum rate of change of 
the current in the short-circuited coil, and its magnitude and posi- 
tion in relation to the contact maker indicates the nature of 
commutation taking place. When the peak is small and occurs 
early, the commutation is efficient ; but when the peak is large and 
occurs late in the period, the commutation is completed by a rush 
of current and sparking is liable to take place. 

A very marked influence on the commutation was also noted 
when the commutator was respectively cold and hot. Fig. 6 shows 
the records obtained. A was recorded when the commutator 
was cold after standing over the week-end ; temperature of room 
15° C. B was recorded after the machine had been running several 
hours and the-commutator had attained the temperature of 
29° C. The negative oscillation increased considerably with 
rise- of temperature, while the positive 
oscillation diminished slightly. . This was 
caused by a decrease in the contact 
resistance of the negative brush, while 


The influence of the contact resistance on 
commutation is further demonstrated by 
fig. Y. A was obtained under normal 
full-load running conditions, and B was 
obtained under the same conditions, but 
when a little Petroleum had been rubbed 
on the commutator. 


reduced the natural period of the short- 
circuited coil, with the resulting diminu- 
tion of the oscillation and the maximum 
rate of change of the current. 

It might be thought that an increase in 
the contact resistance would considerably 
increase the brush losses, but it must be 


remembered that with the improved: oom 
mutation the current more uniformly distributed over the contact 


surface, and further, the small magnitude of the oscillation will 
cause the iron losses to be reduced. 

A proper disposition of the contact resistance over the brash 
surface was effected by means of the brush shown in fig. 1. A series 
of records was taken of the oscillations occurring in the coil on the 


pole-shoe with various widths of contact surface at the forward tip. 


of the brush. Only the negative brush was varied, as the commuta- 
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tion under the positive ‘brush was aay very e The 
negative .oscillation was gradually reduced in magnitude as the 
width of the forward, portion of the brush surface was reduced, . 
until the width of the latter was a minimum consistent With 


mechanical strength. 
In this shape of brush the contact surface of the brush is equally 
divided between the two segments, when about one-quarter of the 


short-circuit period has expired, and just before one-half the period . 


the contact resistance over the forward segment is confined to ine 
narrow MP at the forward tip of the brush, : 


* 
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FIG. 9. 


The reduction of magnitude of the oscillation is due to earlier 


commutation ; the peak occurs earlier as the contact surface is 
reduced. The positive oscillation peak remains in a fixed position, 
and hence the two peaks gradually approach one another. 

With a full surface the negative brush had a tendency to spark 
on full load, but when the forward surface was reduced to 21 mm. 
all sparking disappeared, and with a 2-mm. surface the machine 
could be run on a 75 per cent. overload without any trace of spark- 


that of the positive brush varied but little. 


The petroleum: 
increased the contact resistanoe and thereby: 
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ing. Thus the overload capacity of & machine may be greatly 
increased by a suitable disposition of the contact surface. 

. The same e ent was tried with the positive brush, but with 
very different results. As. will be seen from fig. 8, the positive 
oscillation was very small even with the full surface, but when the 
- brush was cut away the oscillations immediately increased to about 
the same magnitude as those due to the negative with the full 
surface brush. i 

The natural period of commutation is but slightly influenced by 
the speed. The ratio of the available to the natural period 
diminishes as the speed increases: at a certain critical speed, there- 
fore, the ratio is unity, and this is the critical sparking speed. 

This critical speed was quite definite even to a few revolutions, 
and could readily be determined by gradually increasing the speed 
until sparks appeared. 

e commutation may be accelerated by means of a commutat- 
ing: E.M.F. in the same direction as the main current in the short- 
circuited coil after commutation. 

The effect of the acceleration in yoredueinit the natural period and 
the maximum rate of change may be readily seen from figs. 9 and 

10, on shifting the brushes forward. The magnitude of the 
negative oscillation gradually diminishes and the peak moves to 
the left that is, occurs earlier as the brush lead is increased. At 
the same time the positive oscillation is considerably increased. 

In the records given in fig. 10 the commutating k. M. F. was 
induced by means of commuteting poles. The width of each pole 
was 21 times the armature tooth-pitch. The commutating poles 
were separately excited and the field was varied from a: minimum 
for no sparking i a maximum for no sparking, Such N of 
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i e i 6Tsamps. 
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the field produced effects similar to those obtained by shifting 
the brushes above described. The short-circuit current at the 
end of commutation is clearly shown by the large peak above the 
zero line. 

The presence of the commutating poles increases the self-induc- 
tion of the coil, and also increases the armature reaction flux in the 
commutating zone. The latter must be opposed by an equal flux 
from the commutating pole before any flux is available to 
generate the required commutating k. M. F. The two fiuxes 
oppose but do not cancel one aporner in the. commutating pole 


air. gap. 


The surface of the commutating poles remains constant, but 


that of the armature varies as the teeth move past the pole-face. 
Such variation gives rise to a-,corresponding change in the 
magnitude of the armature flux opposed by the eee pole 
flux. 5 
The l oscillation exhibited by a coil on the commutating 
pole-shoe forms a convenient method of study ing. the nature of the 
field-in the commutating pole air-gap. In fig. 11 are given the 
oscillations recorded corresponding to various commutating pole. 
currents between the two extreme. sparking limits. 

On record A the main escillation is due to the armature reaction 
flux, the slight indent in the oscillation indicates that the com- 
mutating pole flux is greater than the armature flux. The indent 


grows and in record B is about eque to 8 N of the main 
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oscillation, while in record c the original indent is larger than the 
original main oscillation. This may be seen by the position of the 
contact mark relative to the two oscillations.. As the commutating 
pole current is increased, the oscillation of the commutating pole 
flux rapidly grows until in record D the original indent becomes 
the main oscillation, and the original oscillation almost an indent. 

- These records. were taken at the same time as those given in 
fig..10,. A comparison of the two sets of records shows that for no 
pen a slight commutation E.M.F. was required, but that there 


was 6 large. range before.the maximum permissible E.M.F. was. 


r 

This clearly. shows that the commutating pole flux fulfils two 
funetions; first, to oppose the armature reaction flux in the com- 
mutating zone; and secondly, to provide a commutat ing E. M. F. 
Esch commutat ing pole deals with the pole strength of the armature 
on :its own side, and is not influenced by the presence or absence 
of the other pole. When the commutating flux is small compared 
to the'opposing flux, the ampere-turns required per pole are only 


slightly greater when only one pole is used than when two are in. 


use, while when the commutating flux,is large compared with the 
opposing flux, the ampere-turns required are practically double, 


Hence the use of one pole may affect a considerable saving in 
copper, and the range of commutation is greatly increased. 

By using a narrow commutating pole it was found that the 
oscillation in the tooth could be neutralised, the losses reduced: and 
the efficiency of the machine increased. The flux required would 
be les& and the ampere-turns could be reduced. 

It has been generally observed that the negative brush is much 
more sensitive than-the positive to change in temperature, current 
density, &c. Two observations in this direction were repeatedly 
made in this research, viz., that the warm brush vibrated very con - 
siderably when negative, but the same brush ran quite smoothly: 
when positive, and that the surface of the negative brush: was 
very much more highly polished than that of the positive. The 
vibration was entirely prevented by laying about six thicknesses of 
copper-foil, each 0'035 mm. thick, on the forward tip, and a strip of 
copper on the rear tip, the metal being held in close contact with the 
brush by means of a copper clip ; j the metal was insulated tom the 
carbon by very thin strips of mica. + 
The reason for this was thought to be as follows: The. heat 
generated at the brush contact surface caused that surface to expand 
slightly, and the forward tip, being shielded from all draughts by 
virtue of its position, was subject to the greatest expansion, and. 
actually lifted off the commutator. The lifting was not continuous, 
but periodic; as a cold segment came under the tip. the latter came 
into contact with the commutator; but when the segment was 
heated by the current, the tip was lifted off again. Thus a high- 
frequency vibration was set up which was communicated to the 
whole. brush. The heat generated at the tip was not readily eon- 
ducted away by the carbon, but. the superior conductivity .of. the 
copper strips carried the heat away, and the large surface of the 
clip served to radiate it. The polished MINCE of the ö Densi 
was-due to its high temperature. ; 

This theory was fully substantiated bs 3 

The highly-polished surface will make better contact, and: thus 
the resistance of the negative brush is lower than that of the 
positive and the natural period is greater. When the polarity of 
the brushes was reversed, the negative brush required a long time 
before the polished surface was worn away, and the positive brush. 
required some time to acquire the polish of the negative, although 
the latter time was much shorter than the former. The gradual. 
change in the oscillations due to the two brushee when the polarity 
was reversed could be easily watched in the revolving. mirror. of the 
oscillograph. 

The difference in temperature between the two lirshes is 
accentuated by the manner of commutation, but if the difference 
in temperature is the cause of the difference in commutation, the 
former phenomenon must be due toa cause entirely dae the 
phenomena of commutation. ; 

Experiments were madein which current was passed from caren 
to copper, and also from copper to carbon. In the former case the 
carbon corresponded to a negative, dynamo brush, and in the latter. 
to a positive dynamo brush. It was found that in the former case. 
the temperature rise was from. 10 to 20 C. higher than: fu the 
latter. ef 

The author had no opportunities of extending the experiments in 

this direction, but it is evident that this physical fact is thé basis 
for the whole of the phenomens associated w ith the polarity of the. 
brush. - 
If the heating of the tip were sufficient, the tip would: per 
bregk connection with the segment and strike an arc through 
which the current would flow. The burning action of the arc pro- 
duces a brown band on the brush surface and a deposit of the: "same. 
width on the commutator segment. 

The importanoe of. keeping the front. tip eool cannot. lio over: 
estimated, for in it lies to a very great extent the secret of successful 
commutation. The overload capacity of a machine can.be‘véry 
greatly increased if the brush-tip be kept cool. The metal case in 
which the brush is usually fitted is not sufficient: unless the case 
almost touches the e ana is in Nery good coutat with. 
the carbon. 

Since carbon is a very: bad Nest conductor, any artificial method: 
of cooling must necessarily be deficient, and the best way to avoid 
a hot tip is to increase the rate of commutation during the early: 
stages of short circuit. This can be effected by the proper distribu- 
tion. of resistance, as already shown, or by a commutating X M.F 
The former method has the advantage of greatly increased stability 
of the brush. 

The E.M:F. waves sealed in coils on the pole- “tips appear to be 
entirely due to the teeth. 

The maximum oscillation amounted to 2°54 per cent, on ‘open 
circuit, and 5755 on full load, without commutating poles. ` 

The flux. oscillations in the main pole-shoe were: en opem 'circuit 
0'015 per cent. of the total flux, and at full load 0022 per cent. 

The k. M. F. waves recorded in the various coils on the armatare. 
under various conditions of running were also obtained. . 

This research was carried out at the Technische Hochschule at 
Karlsruhe, Baden, during the tenure- of the Vulcan Fellowship in 
Engineering, established by the Vulcan Boiler and General. Insurance 
Co. Ltd., at the Victoria University of Manchester. 2 

"The author desires to express his indebtedness to Prof. Aiola, ot 
Karlsruhe, for the facilities poeni at n i aii and for his kindly 
intereat Aa tag NODE SDWeA nC 
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Dk. KLoss said that if a four-pole lap-wound machine were run 
with two brushes only in use. then the oscillations induced in a 
search coil on one of the poles opposite the brushes would contain 
both sets of oscillations, while that induced in a coil on one of the. 
other poles would contain oscillations due to the movement of the 
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armature teeth only. By connecting these coils suitably it should 
be possible to annul the latter and leave only the oscillations due 
to the commutation currents. Mr. Worrall used a brush whose 
width was equal to one segment plus insulation only. In practice 
the brushes used covered more than one segment, and he would 
like to ask whether the author could give any information as to 
what happened in this case. He endorsed the remarks about the 
possibility of improving the performance of a machine by decreas- 
ing the contact area ef the brushes and increasing the current 
density. He had known specifications which had stated that the 
current density in the brushes must not exceed a certain figure. 
and which left the designer of the machine with the alternatives 
of either supplying a poor machine in accordance with the speci- 
fieation or a good one in which the specification was departed 
from. Consulting engineers should leave points like this to the 
discretion of the designer. It was important to keep down the 
temperature of the commutator both from the point of view of 
commutation and in order to prevent mechanical trouble, especi- 
ally in the case of turbo-generators. Thiscould be done by making 
the segments hollow and arranging forthe passage of air through 
them, as was done in the Siemens patent ventilated high-speed 
commutator. 

Mr. T. F. WALL said that large oscillations were obtained in the 
coil round the pole piece, whereas on the yoke there were 
practically none. This probably meant that they had been damped 
out of the field winding, and that if the oscilloyraph had been con- 
nected across the terminala of the field coil similar results might 
have been obtained as from the coil on the pole piece. The damping 
action of the field coils might possibly materially decrease the 
inductance of the short-circuited coils and thereby improve the 
commutation of the machine. If records were taken of the E.M.F. 
induced between the main brushes, the variations of the commu- 
tation current might be examined and compared with the records 
obtained on the pole piece, which latter show the rate of change 
of the commutation current. It seemed to him that taking a con- 
ductor approaching the commutation zone, the lines of force were 
crowded together behind it and spread out in front. As it passed 
through the region of commutation this distribution was changed 
so that the conductor finally left with the flux crowded up in front 
and spread out behind. As the conductor moved along, the lines 
followed but did not cut it, so that the actual field in which the 
coil was moving might quite well be zero. 

DR. ING. E. ARNOLD (Karlsruhe) (communicated): In my 
opinion & commutating field is always necessary in order to com- 
pensate the self-induction. Commutation cannot take place in 
a neutral zone, because the self-induction of the end connections 
can only be compensated by a field to which a coil side is subject. 
I agree with the author's remarks about the effect of a brush. the 
resistance of which increases from the rear tip to the forward tip. 
but such an increase of resistance occurs also, automatically, with 
brushes of rectangular section. Experiments have shown that the 
current density in the parts of a brush that spark is very small, 
and the tension high, thus the contact resistance is very high. 
Because of very small, almost invisible, sparks at the forward tip, 
the contact resistance per square millimetre of brush surface on 
this tip may increase to 50 times that at the rear tip, or even 
more. Bad contact, as a result of sparking, is the cause of this 
phenomenon. For the above reasons an artificial disposition of the 
resistance over the contact surface (as in fig. 1) will not be 
as successful as one would expect from a theory based on a constant 
value of the specific resistance. Mr. Worrall's remarks about the 
construction of brush-holders and the cooling of brushes, are very 
interesting and important. His experience materially facilitates 
the design of a good brush-holder. Results of elaborate experiments 
on commutation have been published by E. Arnold and F. Jordan 
in “ Arbeiten aus dem Elektrotechnischen-Institut der Technischen 
Hochschule zu Karlsruhe 1908-1909," published by J. Springer, 
Berlin. This paper deals with the influence of the current density, 
the inconstancy of the specific resistance of the brushes, the actual 
duration of the commutation, the losses under the brushes, the 
reaction of the short.circuit current on the main field, and with 
field pulsation, | 
due to pulsat ions, i. e., alterations in the intensity of the field, and 
partly to oscillations, i. e., to a movement of the field alternately with 
and against the direction of rotation of the armature. The oscilla- 
tions are caused by the armature teeth passing the poles, and are 
described as flash and "drag" in a previous paper by Mr. 
Worrall. Equipotential connections damp the pulsations of the 
field effectively, but not the oscillations, because the plane of the 
induced equipotential loop coincides with the direction of the field. 
Solid pole shoes, or, better still, short-circuited windings in the 
pole shoes (amortiseur) damp the oscillations. Such oscillations 
particularly affect the commutation of the machines with a large 
flux per pole. For such machines, solid pole shoes and a long air- 
yap are thus to be preferred to Jaminated pole shoes and a short air- 
yap. It appears that the kind of magnetic oscillations and pulsa- 
tions and also their magnitude depend upon individual features of 
the machines. They may be very different for two machines of the 
same design with the same dimensions. Sometimes a kind of resonance 
takes place, i. e., the oscillations from various causes strengthen one 
another. In other cases they may oppose one another. To show 
the detrimental effect of these pulxations and oscillations of the 
field, I will mention two cases which came to my notice. "The first 
case relates to a four-pole direct-current motor of 100 H. P., 220 volts, 
1.000 revolutions, with 55 slots of 11˙5 X 34 mm., 6 conductors per 
slot and 165 commutator bars. Air-gap 6 mm. The armature is 
parallel wound without equipotential connections. The motor has 
four brush arms, each with five brushes of 19 X 45 mm. With 
200 amperes the motor begun to spark violently and vibrated in 
conseyuence of heavy field pulsations The automatic cut-out 


The inconstancy of the magnetic field is partly , 


disconnected the motor because of a sudden increase of the current 
The motor was thus entirely useless, Commutator bars 1-84, 
20-103, 43.126 and 63-146 were then connected by four equipotential 
connections. The number of commutator bars being odd, only four 
connections were made on account of lack of symmetry. The 
result was surprising. The motor was put on load and overload, 
but no sparking or other detrimental phenomena occurred. The 
second case relates to a direct-current generator of 550-K W., 2,400 
amperes, 230 volts, 90 revolutions, 20 poles. Flux per pole 9°45 X 
106, Slot dimensions 10°5 x 50 mm.; air-gap 6 mm. In this 
machine sparks jumped across the insulation of (8 mm. between 
adjacent commutator bara on which no brushes rested. It proved 
to be impossible to cure this trouble, even after long runs. The 
pressure between two commutator bars, calculated in the ordinary 
way, was only 9 volts. Other causes must thus increase this 
pressure momentarily in order.to render the phenomenon possible. 
The machine is now provided with equipotential connections (140 
commutator bars are connected to 14 equipotential connections), 
but has laminated pole shoes. 
damped, and since most probably the phenomenon was due to field 
oscillations, an effective damping arrangement would suppress the 
sparks. S | 

PROF. E. W. MARCHANT (Liverpool) (communicated): The 
design of a brush-holder which will give consistent results for the 
surface resistance of brushes, is one of the most interesting points in 
thepaper. Mr. Duddell and I did a great deal of work with contact 
makers about 12 years ago, and we found that the most satisfactory 
form was one in which two pieces of watch spring clamped to a 
piece of ebonite supported on the end of the frame of the machine 
were short-circuited by a copper plate attached to the rotor. The 
springs projected radially inwards and were about an inch long. 
soldered into brass rods. This contact maker is exceedingly simple 
and gave excellent results. In some testa made in the Electrical 
Engineering Laboratories of the University of Liverpool by Messrs. 
Cottle and Rutherford, it was found that the ratio of drop in 
positive brush to drop in negative brush varied within wide limits 
for different current densities. Mr. Worrall's method of getting 
rid of chattering is most ingenious. It seems almost incredible that 
changes in temperature of the brush could be sufficiently rapid to 
cause chattering, and I should like to ask Mr. Worrall whether he 
is quite certain that the result obtained was not due to a mechanical 
effect caused by the addition of the copper and copper foil to the 
brush. 

Pror. Davin ROBERTSON (Bristol) (communicated): The mathe- 
matical theory and the brush shape deduced from it are not of 
much real value, for the conditions assumed are not those usually 
found in practice, and several important factors have been left out 
of account altogether. It is seldom that the brushes are as narrow 
as one segment width. The mutual inductance of the neighbouring 
coils being commutated at the same time, even when the phase of 
commutation is not the same for both, is only a little less 
important than the self-inductance of the coil itself, and the 
resistance of the coil and lugs is not usually quite negligible. 
The author's "natural period " is a rather indefinite sort of thing. 
With inductance only, the current would never commutate of 
itself ; while with a brush contact resistance only, it would always 
do so exactly in the available period ; with commutating poles it is 
rather a certain displacement across the poles that is necessary to 
produce exact commutation, than a certain time. What then is the 
" natural period," and how is it measured so as to enable the various 
statements that are made about it in the paper to be justified? 
Even the time constant of the circuit (inductance + resistance) 
has hardly a definite meaning here, owing to the change both of the 
inductance and of the resistance of the short-circuit as commuta- 
tion proceeds. The usual way of applying the oscillograph to show 
the armature current by splitting a coil and adding the oscillograph 
shunt through slip rings is of little use, as the behaviour of the 
current must then be very different from that under normal con- 


ditions. In 1903 I devised a method of making the armature coil. 


itself act as the shunt, by which means the phenomena may be 
studied without changing the conditions of the armature coil by 
more than 1 or 2 per cent. , The principle used is exactly the same 
an has since been applied by Campbell to the design of non-inductive 
shunts. The method has been used with the tracing desk outfit 
for class demonstrations during the past three sessions, with most 
instructive resulta, It has shown us that our brushes are too wide, 
and shows most interesting peaks when they are moved away from 
the best position, The effect of the mutual inductance is also 
marked. 

Pror. SILVANUS P. THOMPSON (London): Mr. Worrall's paper seems 
to me one of the most important contributions that have been made 
for some years to our knowledge of commutation. The new type 
of brush and brush-holder will probably find a much wider applica- 
tion than in & mere experimental machine in the laboratory. In 
the machine with an odd number of commutator segments, com- 
mutation did not occur simultaneously at the positive and negative 
brushes ; and in this respect the case chosen for the research is not 
representative of the majority of continuous-current generators. 
But it would seem that this feature has, for the purposes of the 
research. been of advantage, as it separated the effects due to 
commutation at the positive brush from those at the negative 
brush. "This part of the research is very instructive. The results 
emphasise the analogy that exists between the processes going on in 
the contact resistances beneath a carbon brush and those going on 
in an are lamp. In both cases there is found a resistance which 
decreases with the current density, and in both cases the resistance 
is greater for currents leaving carbon than for currents entering 
carbon. The passages relating to the shaping of the carbon brush, 
and the suggestion to furnish the tips of all carbon brushes with 
cooling appliances of metal are of great practical value 


Thus, the field pulsations are 
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Mr. W. ABMISTEAD (Wolverhampton) (communicated): It 
appears to me that the machine on which the author carried out 
his experiments was very large for the output, the armature being 
10 in. in diameter and the iron 6 in. in length. When my firm were 
building two-pole machines for such an output we should not have 
used an armature more than 6 in. diameter with 4} in. length of 
iron ; then it would have had 624 conductors. The author observes 
that there may be an actual reduction of temperature when the area 
of contact between the brush and the commutator is reduced. The 
experience of my firm bears this out, though, so far as sparking is 
concerned, we have not found that dividing up the brush by means 
of a slot or slots parallel to the shaft has been of any use. Large 
brushes appear to be almost useless, no doubt largely owing to the 
bad conductivity of the carbon and the impossibility of radiating 
the heat. The contact between two surfaces such as the brush and 
. the commutator cannot be made into more than three points for 

each brush, no matter what size. Mr. R. V. Marshall's patent brush 
and holder is only } in. long along the axis of the commutator. 
We have tried this arrangement in practice, and find that a large 
current can be collected per brush with thesmaller brushes without 
an increased rise in the temperature either of the commutator or of 
the brushes. This small brush will collect practically the same 
amount of current as one four times the dimensions. Unfortu- 
nately, practical difficulties come in the way of its universal 
adoption. The author speaks of the increased inductance in 
machines fitted with commutating poles. It always appears to me 
that this is very much exaggerated. I have found that facing 
poles with sheet copper, and surrounding them with a stout band of 
the same material, does not make the slightest difference so far as 
sparking is concerned. I wonder if the author could tell us why it 
is that the contact resistance between the carbon and the copper of 
the commutator is reduced by an increase of temperature ? 


Mr. C. C. HAWKINS (communicated): The question whether 
the self-induced E.M.F. in the case of satisfactory commutation 
exists and is compensated for, or is rendered non-existent, resolves 
iteelf finally into the question of what is the actual physical field 
in which the short-circuited coil moves. It appears to me that a 
resultant commutating field must always be present at least in such 
amount and density as to compensate for the inductance, self and 
mutual, of the «nd connections; for the flux linked with the latter 
follows a path entirely different to that of flux entering or leaving 
the surface of the core. The remainder of the inductance of the 
short-circuited coils may be resolved into a certain amount due to 
lines crossing the air gap and a certain amount due to the bending 
of the final field within the slot and about its neighbourhood. The 
former part is cancelled by opposing lines, so that it becomes. non- 
existent in the resultant field. The latter part will call for some 
commutating flux sufficient to counterbalance the rate of change of 
bending of the actual lines so far as they cut the armature coils, 
the reason being that the M.M.F. of the commutating poles will 
never by itself straighten the distorted lines near the coils within 
the slots, so that the third part of the inductance cannot be strictly 
annulled but must be compensated for. Although the distinction 
between the natural and the available period of commutation is, up 
to a certain point, useful and valid, it contains an element of in- 
definiteness which rather limits its usefulness. The shape of brush, 
too, recommended by the author may be compared with the 
serrated edges which Mr. Carter (in the Electrical World, March 
31st, 1910) recommends from an analogous point of view —viz., as 
valuable in unfavourable cases for keeping the current density at 
the last moment finite. 


Mr. F. J. MorrETT (Birmingham) (communicated): A case 
recently came under my notice in which a machine was designed 
for an output of 1,000 amperes at a voltage of 80 and a speed of 
700 R.P.M. It was provided with commutating poles. The brushes 
used consisted of a mixture of copper dust and carbon (Morganite 
Link 2/538), the current density being 85 amperes per square inch. 
When running at full load the commutation at the positive brushes 
was very good, but trouble was experienced at the negative brushes, 
the wearing surface of which not only showed the brown bands 
mentioned by the author, but the copper was removed, leaving the 
carbon alone. With an overload of 20 per cent. or 1,200 amperes on 
the machine, the commutation at the positive brushes was still 
fairly good, but at the negative the sparking became so vigorous as 
to make it impossible to continue the run. The removal of the 
copper from the negative brushes was even more marked at the 
overload than at normal full load, and the brushes became extremely 


hot. In order to remedy this trouble, it was decided to substitute 


soft carbon (Morganite Link 1/289) for the copper-carbon brushes on 
the negative poles, although these were naturally of higher resis- 
tance. The effect of the change was remarkable ; not only was the 
commutation at normal load almost perfect, but even at 1,200 
amperes there was no serious fault to find, and the alteration was 
quite successful in permanently curing the trouble. From an 
examination of the copper-carbon brushes on the positive and 
negative poles respectively, there appeared to be some justification 
for the assumption that the copper was carried along by the current 
by a kind of electrolytic action, but it is possible that the tempera- 
ture at the contact surface of the negative brush reached so high a 
value as to render the copper molten, in which state it was carried 
away by the commutator segments. In support of this explanation 
I may mention that in the space between the commutator segments 
there was a considerable amount of copper which did not appear to 
be derived from the commutator bars. 


Mr. H. G. STEPHENS (Leicester) (communicated) : I would suggest 
that the experiments be carried further. For instance, the 
case when only one coil is short-circuited is the simplest possible 
case, and is comparatively rare in practice. Straight-line commu- 
tation is not always a desideratum, as in the case of high-speed 


machinery, ¢.g., turbo-generators, accelerated commutation is some- 
times found to give better results. - 

MB. WORRALL, in reply, stated that the method of cancelling 
the tooth oscillations suggested by Dr. Kloss would only be possible 
in the case of a machine in which the workmanship was perfect 
and the magnetic quality of the iron uniform. No oscillograms 
were taken of the fleld exciting current, but from previous experi- 
ence with laminated pole shoes and limbs it was evident that the 
non-existence of magnetic oscillations in the yoke was due mainly to 
the use of solid poles and limbs. If the oscillograph were con- 
nected across the brushes, the main E.M.F. would be so large that 
all commutation ripples would be invisible on the record; this 
could be overcome by the use of & constant opposing E.M.F., but 
the result would be confused by the variations of E.M.F. due to the 
spacing of the winding. The remarkable confirmation of the 
results by Mr. Moffett was of very great interest. 'The suggestion 
of Prof. Marchant regarding the vibration of the negative brush 
did not explain the fact that the brush when positive did not 
vibrate even without the cooling device. 


NEW TUNGSTEN LAMP. 


IN a paper entitle! “A New Form of Tungsten Lamp," 
Mr. Charles F. Scott, of the Westinghouse Electric and Manu- 
facturing Co., describes a tungsten lamp called the “ wire 
type" which has been developed by the engineers of the 
Westinghouse Lamp Co. The accompanying illustrations compare 
the wire type with the usual type of tungsten lamp. The main 
elements of the former are a single long filament, intermediate hook 
supports which hold the filament loosely, and a terminal which is 
described as mechanically and electrically adequate. The common 
tungsten lamp consists of a number of filaments in series, the 
individual filaments having their ends fused together to stiff 
supporting wires. In the new lamp the single filament is 
wound back and forth around hook supports at numerous points, 
and a few turns near each end are wound in the form of a spiral 
around the respective leading-in wires, and the ends fused. The 
several turns of the filament around the leading-in wires act as a 
sort of a spring, so that a slight bending of the filament, resulting 
from a blow or vibration, does not act directly upon the fused 
joint, as would be the case if the straight part of the filament came 
directly from the fused joint as in ordinary construction. Further- 
more, carelessness in the act of fusing is stated to be of minor 
consequence in the wire type of lamp, whereas it might seriously 
lessen the strength of the filament in the common forms of lamp. 
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FILAMENTS OF NEW AND OLD TUNGSTEN LAMPS. 


A tungsten lamp using, say, five filaments, is analogous to five 
independent lamps in series, and its life will be fixed by that of the 
weakest filament. On the other hand, a process in which a yard or 
more of filament is made in one piece is not liable to the conditions 
which are possible and probable when a lamp contains several fila- 
ments which have been made at different times, and under the 
necessarily different conditions incidental to commercial manufac- 
ture. It is stated that the mechanical excellence of the new lamp is 
attested by the result of comparative experiments with such lamps 
and lamps of the ordinary type. Among these was a test consisting in 
dropping a weight on a board, held on supports about 4 ft. apart, to 
which lamp sockets were attached. It was found that, with the 
wire type, the weight had to fall from four times the height to 
cause the same destruction as with the fused type of lamp. It is 
stated that the wire-type tungsten filament is made in long lengths, 
the present equipment making several miles a day. 

Observation would seem to indicate that the life of the wire lamp 
wil be even greater than that of the present tungsten lamp by 
reason of the better mechanical arrangement of the filament. 
Although 18-watt lamps have been built, it is probable that the 
lowest standard rating will be 25 watts. These new lamps will be 
placed on the market at the same price as the present tungsten 
lamps.— Electrical World. 
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SOME CONSIDERATIONS ON THE FUEL 
QUESTION. | 


By G. BASIL BARHAM, A.M.LE.E. 


THERE is no doubt that the present position of the central 
station, financially considered, is such as to render it neces- 
sary for economies to be effected and efficiency improved 
wherever possible. The introduction of the metallic-filament 
lamp has been followed by a serious drop in revenue, and 
the reduction must be compensated for by an increased use 
of electrical energy, and also by, if possible, a reduction in 
works costs. Many engineers have turned their attention to 
the question of encouraging the use of electricity for domestic 
purposes other than lighting; few, however, have turned 
their attention to the matter of costs, feeling that whatever 
was possible in the direction of cutting these down had 
already been done. The prices paid for “general stores, oil, 
waste, &c., are already very low, owing to the severe com- 
petition between suppliers ; and the item of wages is usually 
as low as is compatible with the work dene. It would there- 
fore seem that the only direction in which improved economy 
can be effected, is in connection with the generating 
plant. 

The design and. construction of steam engines have 
advanced considerably during the past few years, and from 
a study of existing types it would appear unlikely that any 
further development will occur in the near future. Indeed, 
finality would almost appear to have been reached in the 
‘efficiency of the steam engine, whether of the reciprocating 
or turbine type; and those who are most closely in touch 
with the boiler-making industry consider that little improve- 
ment, of existing designs is to be expected. As a matter of 
fact, there has been little improvement! in boiler efficiencies 
for some years ; 70 per cent. efficiency for ordinary working 
practice, and about 80 or 82 per cent. under the most 
favourable testing conditions, being apparently the best 
results obtainable. 

If no improvements can he looked for in either engine 
design or construction. or in boiler making, the only 
directions left in which steam plant economies may be 
sought are in connection with the construction of furnaces, 
with a view to obtaining an improved heating effect from 
the coal; and, secondly, in the use of cheaper forms 
of fuel, such as bituminous or anthracite slack, coke breeze 
or lignite. Coke breeze, although reasonably cheap, and 
suitable for fuel purposes, is so rarely obtainable in 
quantities at any distance from the coke ovens, that its 
use need not be considered here. 

As upwards of one million tons of coal are burned per 
week in the United Kingdom alone, it is evident that the 
question of conserving our coal supply by the use either of 
coal substitutes or of. low-grade coals, is one of importance, 
and, indeed, it is remarkable that greater attention has not 
been given to the prevention of the waste incurred by using 
good quality coal, where an inferior quality could be used 
with practically equal results. Much has been done in this 
direction.. by municipalities in utilising town refuse for 
power production. It is, of course, recognised that a 
higher capital expenditure for plant is involved where 
low grade fuel is used, and that the costs of handling are 
greater, but at the same time experience has shown that 
excellent economic results can be obtained from burning 
refuse of a comparatively low calorific value. In this 
country there are at least nine, if not ten, municipally-owned 
destructors which are commercially successful, in as much as 
that, after meeting all charges that can be legitimately 
allotted to them, a net surplus remains as the result of 
tlie year's working. | 

In certain collieries in South Wales and Yorkshire, use is 
leing made of the tens of thousands of tons of low- grade 
shales and refuse from the coal-washing plants, which have 
been dumped in heaps in the neighbourhood of the pits. As 
may be expected, this material is not burned in internal 
furnaces, but in furnaces somewhat after the destructor 
type. It is said that a grate area of 50 sq. ft. or more can 
be thus provided for an ordinary Lancashire type boiler 
of & ft. diameter, It is evident that the large ara of 


incandescent firebrick surface which is opposed to. the 
cooling surface of the boiler is an important factor in the 
combustion of such fuels. The facility with which shale 
and coal dust can be burned under such conditions is 
probably accounted for by the large grate area, and the fact 
that cold air is prevented from coming into contact with the 
boiler plates. 

The possibility of using such fuels in connection 
with the generation of electricity is confined to the 
neighbourhood of the dump heaps, and, in view of the cost 
of carriage and the outlay necessary for furnace alterations, 
it is evident that they could not be economically employed in 
stations at any distance from the coal-washing plant. But 
without seeking to use fuels of so low a grade as these, the 
desirability of using bituminous or anthracite slack, or 
lignites where obtainable, cannot be called into question, 
provided that an ample supply can be relied upon at a 
reasonable cost for freightage. If, on the other hand, the 
cost of carriage is considerable, or the supply could not be 
depended upon, the improved results obtained from the 


‘employment of a higher grade of coal would more than 


balance. the economy resulting from a cheap fuel of lower 
evaporative power. 

If a low-grade fuel is snbstituted for one of greater 
calorific value, expense will probably be incurred in alter- 
ations to the boiler setting, the grate surface and the 
draught appliances. In the first place, to furnish the 
same amount of heat as was yielded by the better quality 
fuel, a greater quantity of the slack or lignite must be 
burned per hour—a fact which means an increase in the cost. 
of handling. The grate surface must have narrow air-spaces. 
Probably the most useful type of fire-bars for burning slack 
are what are known as pin-hole bars, which are perforated 
with round holes à in. in diameter. As, however, these bars 


have a low percentage of air space, seldom amounting to 


more than 10 per cent. of the total surface, they are invari- 
ably used with forced draught. The herring-bone type of 
bar, with air-spaces } in. in width, can be used with either 
natural or forced draught, as this type gives about 30 per 
cent. of air space—an amount which is quite sufficient with- 
out the assistance of air blast. Many engineers hold the 
opinion that at least 45 or even 50 per cent. of air space is 
necessary: but even if such a large percentage is an improve- 


ment, which is not admitted, the improvement is more than 


halanced by the waste inv olved, due to green and partially 
burnt fuel falling through into the ashpit. 

It may be stated here that it is difficult to obtain the 
highest economy from the use of bituminous slack in a 
boiler fitted with an ordinary grate, and by hand firing. 
On the other hand, it may be demonstrated that the outlay 
incurred in putting down mechanical stokers will be speedily 
repaid by the considerable economy effected. A leading 
authority has stated that, of all known methods of burning 
soft coal, the worst is the one most commonly practised, 
namely, that of burning it in a common furnace consisting 


of a set of fire-bars and a space of contracted dimensions 


between them and the heating surface of the boiler, the coal 
being fired by hand. This method is suitable for anthracite 
coal, hut when used for bituminous coal it is objectionable, 
both on account of the smoke and the amount of waste 
involved. 

Were the same grate area to be used for a cheap as for. a 
high-grade fuel, the number of pounds burned per hour 
would have to be increased if the same output of steam had to 
be maintained. A deeper bed of fuel on the bars would 
therefore be necessary, and thereswould consequently be an 
increased resistance to the passage of air through the mass, 
which of itself would render forced dranght necessary. But 
where the grate area is increased and the fuel is spread 
lightly and evenly over the grate at frequent intervals, in 
spite of the necessity for more frequent cleaning, a practised 
attendant will obtain the same resulta, as regards steam 
aising, with bituminous slack as with coal of a larger size. 

The first result of spreading a quantity of green slack on 
a fire is to choke the air supply by shutting off the countless 
air passages which have formed in the glowing mass already 
in the furnace. The moisture which is contained in the 
slack is rapidly given off, appreciably lowering the tempera- 
ture of ‘the furnace, which is still further chilled by the 
formation of water gas from the decomposed steam and 
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carbon. The volatile hydrocarbons then commence to distil, 
and the greater portion of these are carried away unburnt 
owing to the comparatively low temperature. Considerable 
quantities of smoke, containing water gas, finely divided 
carbon, unburned hydrocarbons, and hydrogen are given off, 
and in addition to the serious loss incurred in this w ay, soot 


is formed on the heating surfaces and the efficiency of the 


plant is further impaired. 


Unless the bed is very thick and green, the volatile 


matter will be quickly driven off and air passages formed in 
the mass. The temperature of the furnace will at once 
commence to rise, the fixed carbon residues will be burned, 
and the emission of smoke will cease. In a short time the 
fuel bed will have burned low and a further charge of slack 


be necessary, causing the cycle from inefficiency to efficiency 


to be repeated. 

With green slack coal the furnace doors must he fi equently 
opened for slicing and cleaning ; every opening of the door 
means a lowering of temperature and consequent loss 
of efficiency. In order to prevent this frequent opening-of 
the furnace, the coal must, be fed evenly and thinly, and so 
some form of. mechanical stoker is essential. The green 
coa] must be so fed that the heat of the furnace. will 


gradually expel the volatile matter, and the gases formed 
in this way must be mixed with sufficient air to ensure that 
they are thoroughly oxidised. "The mixture must be heated 


to ignition point immediately it is formed, and not allowed 
to cool in any way and so be carried off unburned. To fulfil 
these requirements, a combustion chamber of ample Size, 
lined with fire-brick, must be provided. 

The selection of a type of mechanical stoker is outside the 
scope of this article. Of the overfeed, underfeed, and chain- 


grate types, probably the underfeed is the most generally 


useful. A useful pattern is that in which a screw conveyor 
is used to force the slack into the centre of the furnace. 
The slack is slowly roasted as it approaches the fire, and the 
gases which arise are mixed with a supply of hot air under 
pressure, which enters below the fire-bars from tuyeres. 
The oxidised gases are driven through the glowing fuel in 
the furnace and are completely consumed. A strong point 
iu connection with stokers of this pattern is the complete 
control obtainable over the forced draught, which may be 
divided in any desired proportion between ashpit and tuyeres 
by the opening or closing of the ashpit doors. Further, with 
underfeed stokers there is no waste of fuel through green or 
partially-burned coal falling into the ashpit. 

Going further into details, it may be said that slack coal 
may contain from 8 to 10 per cent. of moisture, which has 
to be taken into consideration. 


and ash, in order to compare its heat, value with larger-sized 
coal. The following figures have been worked out in con- 


nection with this point, and it has been assumed that the: 


heat value of anthracite is equal to 14,500 B. TH. V. "The 
large coal is considered to contain 8 per cent., and the slack 


coal 16 per cent. of ash, from which it will be seen that the 


heat value per lb. of dry coal will be 13,340 B.TH.U., and of 
slack coal 12,180 B.TH.U. It has been further assumed that 
the practical efficiency of the boiler and furnace combined 
will be 70 per cent., so that the result will be 9°67 lb. of 
water evaporated per lb. of large coal at a temperature 
of 212° F., and 8:82 lb. from the slack. To develop 
1 boiler H.., taking these eu as approximately 
correct, will therefore require 3:57 lb. of the large and 
3°91 Ib. of the slack coal. As will m seen, this calculation 
is based on dry coal and slack ; the percentage of moisture 
in the latter, as compared with that in the former, must be 
taken into account. 

To emphasise this question of cheap fuel, some figures 
from a typical plant may be given. In this plant: tlie 
efficiency is 67 per cent., the remaining 33 per cent. repre- 
senting the losses by ashes, boiler radiation, leakage and 
smoke stack. These losses might be reduced somewhat by 
the substitution of modern appliances throughout, but the 
cost of fitting thém would certainly more than balance the 
saving effected. Details of this plant may be quoted as 
follows: — Reciprocating engines of 7,500 H.P., with a 
mechanicul efficiency of 93°65 per cent., are used, and at 
maximum economy the steam consumption is approximately 
17 lb. per Kw.-hour, equivalent to 20,349 B.TH.U. per 
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account. 


. surface. 


With anthracite coal slack, 
it is only necessary to calculate out the amount of moisture, 


KW.-hour. Since 1 Kw.-hour is equivalent to 3, 412 
B. TH. U., the actual efficiency of the combined engine and 
generator is 16°7 per cent. only. The efficiency of the 
generator is approximately 98 per cent., so that the 
thermodynamic efficiency of the engine is 17 per cent. 

With a compound engine of small size, 20 to 30 th. of 
steam are required per H.P.-hour, simple engines need from 
30 to 50, simple pumps from 100 to 200, and compound 
qu from 60 to 100. One H.P. equals 2,545 heat units per 
our, and as it requires approximately 1,000 heat units to 
produce 1 Ib. of steam at a pressure of from 80 to 125 Ib. 

under working conditions, it can be seen that with a 
compound engine of about 400 H.P., only about 10 per cent. 

of the energy in the steam is used. .With a simple pump, 
only about 1:5 per cent. of the energy is turned to useful 
If all the heat units in the coal are considered, 
the engine would use 7 and the pump 1 per cent. It can’ 
therefore be demonstrated that with a highly efficient. plant 
only 10:3 per cent. of the 14,500 (or, to be exact, 14,150) 
B. rk. V. in the coal is delivered at the bus-bars. Obv jously, 
therefore, the doubling of the efficiency of the steam pump, 
for example, would still leave the set wasting 98 per cent. of 
the heat units available, whilst if the efficiency of the coal 
could be doubled, the losses would only amount to 50 per 
cent. Saving in minor parts of the plant means that the 
economy is only effected whilst the engine is in operation, as 
a general thing ; increasing the coal efficiency, or what is 
the same thing, obtaining the same steam with a cheaper 
quality, means a continuous saving for 24 hours. per day. for 
365 days per annum. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only.] 


"RESIDENT ENGINEER" vrites:— Can you kindly inform me 
regarding the lega] position in the following circumstances? 

"An armoured distributing cable is laid under the footpath in 
the ordinary way, at a depth of 15 in. from the surface of the path. 
A time comes when the local authority wishes to widen the road- 
way, and for this purpose sets the kerh back, so that the armoured 
cable is then in the roadway, at a depth of 11 in. from the road 
In my opinion, with the less depth from the surface and 
the heavy traffic above it, the cable is now unsafe. I should be 
glad to know— 

1. Whether the local authority is responsible for any damage 
that may result to the cable if I leave it where it is. 

“2. If I divert the run of the cable, so as to bring it under the 
footpath again, or, as an alternative, sink it down deeper, oan I 
make the local authority bear the expense ? 

"Have any cases similar to thé above been decided by the 
Courts? I shall be glad of any information." 


* It is clear that where a road authority seeks to "deteefore with 
a road in such a way as to affect electric cables, it must have 
due regard for the existence of such cables." Where the highway 
authority proposes to alter the position of any cable, it must give 
immediate notice to the undertakers, showing the exact nature of 
the works to be carried out (Electric Lighting. Clauses Act, 1899, 
Schedule, Sec. 17), and the expense of such alteration must be borne 
by the highway authority, which is apparently responsible for 
negligence (see Cressy r. South Metropolitan Gas Co. (1906) 94 
L.T. 790). There is no case or statute, however, which decides the 
question of liability in the circumstances mentioned by “ Resident 
Engineer." Before hazarding an opinion, it would be necessary to 
be more conversant with the facts. 


Electrical Smelting of Iron Ore. — The British 
Acting Consul at Christiania reports that an experimental furnace 
for the electric smelting of low-grade iron ores into pig-iron has 
recently been erected at Tinnfos. About 60 tons of this pig-iron 
have been sent to foreign steelworks for conversion into steel, and 
the quality has been found to be very good. The cost of smelting 
at Tinnfos is stated to be about £3 ls. per ton. It is intended to 
erect a new and larger furnace, worked by power from the Tinnfos 
waterfall, where about 15,000 H.P. will beavailable upon completion 
of the necessary works. It is hoped eventually to produce some 
50,000 tons of pig-iron a year, which will be converted into steel by 
electrical process. Board of Trade Journal, 


* See, generally, " Emden's Building Contracts," fourth edition, 
by Matthews and Valentine Ball, page 318, 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


PORTO RICO.— All articles which are capable of being marked, 
stamped, branded or labelled without injury must be so treated 
in legible English words, in & conspicuous place, so as to 
indicate the country of origin. Such marking must be as 
nearly indellible and permanent as the nature of the article 
will permit. The country of origin must, moreover, be stated 
on all packages. Invoices must be produced to the Consular 
officer of the United States in the district in which the goods 
were manufactured or sold, and must have endorsed on them a 
declaration signed by the manufacturer, owner or agent that 
the invoices are in all respects correct and true, and were made 
out at the place from which the goods were exported. The 
value on which ad ralorem duty is calculated is the value of 
the goods as sold for home consumption in wholesale quantities 
in the principal markets of the country of origin, with the 
addition of cost of packing and packages and all expenses 
necessary for placing the goods in a condition ready for 
shipment. 

Dollar = 100 cents = 4s. 2d. 


Electrodes, brushes, plates and disks, wholly 
or in chief pert of carbon .,. aes a 
Carbons for electric lighting, wholly or partly 
finished : 
Made entirely from petroleum coke ... 35 cents per 100 ft. 
Made chiefly of lampblack or retort 


30 % ad val. 


carbon ... ss ses wks e. 65 5 " 
Porous carbon-pots for electric batteries, 
without metallic connections . ... $us 20 95 ad val. 


Railway rails m 885 T e. 0 «5 cent per lb. 
5 fishplates dies sen die e b e 
Iron or steel wire, round : 
Not smaller than No. 13 wire gauge 1 
Smaller than No. 13 and not smaller than 
Nol- u «ne cavo om v4 dd 
Smaller than No. 16 885 TA 1} 
Iron or steel wire coated by dipping, galvanising 
or similar process, in addition to the rate 
imposed on the wire from which it is 
made (see above)... m Lus "LE AE 
Telegraph, telephone and other wires and cables 
composed of metal and rubber, or of metal, 
rubber and other materials ces ise 40 % ad val. 
Wheels or tires for railway purposes ... .. II cents per lb. 
Copper in rolled plates ... ake wae iw 24 
Steam engines... ‘as -— or "T 30 
Other machinery ... 82 obi T 25 


99 
t? 77 


39 bh 


The Fixation of Atmospheric Nitrogen in France. 
—'The French company, " La Nitrogéne," has just started a factory 
at Roche de Rame (Hautes-Alpes) for the production of nitric acid 
and other nitrated products by means of the electric arc. A licence 
has been acquired from the Saltpetersaure I.G. for the sole use of 
the Pauling method in France and her Colonies. The power used is 
obtained from a fall on the Biaisse, a tributary of the Durance, the 
installation being composed of four unite of 2.000 H.P. each. The 
works are situated opposite the generating station, on the left bank 
of the Durance, adjoining the Roche de Rame railway station. 'The 
furnaces are arranged in two rows in a separate building, and are 
composed essentially of a vertical shaft constructed of refractory 
bricks. Two cast-iron electrodes are inserted through the masonry, 
the ends almost meeting in the shape of the letter V. Between the 
spark-gap & jet is fixed, through which compressed air is forced. This 
air blast serves the two-fold purpose of drawing out the arc and 
forming synthetic nitric acid. Each furnace has two arcs in series. 
A three-phase alternating current of 50 periods at a pressure of 
4,000 volts is used. The phases are divided equally between 
three furnaces. At present the furnaces constructed absorb 
500 H.P. each, but it is probable that this will be raised to 
1,500 H.P. in the future. The hot nitrous fumes issuing from the 
shaft give up part of their heat to the compressed air used for 
blowing. From here these fumes are carried by means of fans into 
two brick towers, where the cooling operation is finished. The 
gas then passes to a tower 10 m. in diameter X 22 m. high, where 
oxidation is completed. Following this are five absorption towers, 
each of which is provided with a pump and an apparatus for the 
distribution of the abeorbing liquid. In another tower nitric acid 
is concentrated, any strength up to 96 per cent. being obtained at 
will The last traces of unabsorbed gas are finally utilised for the 
production of sodium nitrite. In normal working the yield of acid 
is from 60 to 70 grammes per KW.-hour. The cost of installation never 
exceeds 120 fr. per KW. The whole plant works practically auto- 
matically, very little hand labour being required. The recent 
working of this factory has interested the chemical world in par- 
ticular, on account of the high degree of purity of the product. 
The acid obtained is free from all the objectionable impurities 
usually present, and particularly from chlorine. The installation 
of the Paulin plant is of great interest, as it will in future have to 
meet the competition of the Norwegian company in the world's 
market for artificial manures and other nitrated products. 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THompson & Co 
Electrical Patent Agents, 285, High Holborn, Lendon, W.C., and 
Liverpool and Bradford, to whom all inquiries should be addressed. 


16,470. "Improvements in petrol-electric transmissions for vehicles and 
launches.“ . A. STEVENS. (Date applied for under Rule 18, June 7th, 1910. 
An invention comprised in Application No. 13,747, dated June Ith, 1910.) 
July 11th. 

16,478. Anchor insulator for metallic cable suspender." J. M. THOMSON, 
jun. July lith. 


16,485. Quick-break switch or circuit-breaker, applicable to arc lamp 
and other electrical circuits." T. LiTTLER, jun. July llth. 

16.488. Improved interlocking switch or fuse or gate-end box for electric 
lighting or power transmission cables." W. Paton. July lith. 


16,501. Improved electro-magnetic friction clutch." C. W. Hirr. 
July lith. 
16,522. ‘‘Improvements in electrical resistance furnaces.” O. SERPEK. 


(Application for Patent of Addition to No. 12,601/1910.) July llth. (Com- 
ple 


16,575. Electric manne c cable slip-plug connector for electrically lighted 
trains." H. LEASON. July 12 
16,620. ‘‘ Improvements in 8 relating to an electrically-operated playing 


apparatus for musical instruments and music sheets therefor.” D’ARcy 


CLaRK. (Telectric Co., United States.) July 12th. (Complete.) 
16,626. *' Electromagnetic lock." R.A. Davies. July 12th. 
n 709. Apparatus for coating moulds for electrotyping and the like.“ 
W. Prwrosz & Co., Lro. (G. Benedict, United 4 States.) July 13th. 
nost. ) 
16,755. Electrolysing alkali amides and the manufacture of products such 


as alkali metals, alkali amides, cyanamides and cyanides and other organic 
compounds.” E. A. ASHCROFT. J uly 13th. 

16,7683. ‘Improvements in alternating-current and alternating and direct- 
current machines." L. Kugin. July 13th. (Complete.) 

16,764. ‘‘ Improvements in the electrolytic treatment of halogen salts of the 
alkali metals for the production of the metals or their derivatives and halogens, 
and the apparatus therefor." E. A. ASHCROFT. July 13th. 

16,841. Electric arc lamps for two or more"pairs of electrodes." AvsustT 
ScHWARZ BOGENLAMPENFABRIK. (Date applied for under Sec. 91 of the Act, 
July 28th, 1909, being date of application in Germany.) July th. 
(Complete. ) 

16,8044. “Improvements relating to high-tension magneto electric 
apparatus.” F. R. Simms add Siums MaaNETO Co., LTD. July 14th. 

16,997. “Electric speed regulation of machines." fSiEMENS SCHUCKERT- 
WERKE G. m. b. H. (Date applied for under Sec. 91 of the Act, July 17th, 1909, 
being date of application in Germany.) July 16th. (Complete. ) 


PUBLISHED SPECIFICATIONS. 


Copies. of any of the Specifications ia the following list may be ob'ained 
ef Messrs. W. P. THompson & Co., High Holborn, .C., and at 
Liverpool and Bradford ; prioe, post free, dd. (in stampe). 


1909. 


OrTicAL ELROTROMAGNETIC SEED INDICATORS. W. Henwood. 9,242. April 19th. 

Dsawxo-ELEcTRIC Macuines. H. Walker. 11,956. May 20th. 

ELECTRIC Ovens. J. G. Childs and T. S. Hill. 14, 518. June 21st. 

HorpEens ron INCANDESCENCE ELECTRIC Lamers. A. E. Lamkin and T. R. 
Nunwick. 14,763. June 23rd 

ELECTRIC CLocks. F. Holden. 14,878. June 96th. 

MAGAZINE ELECTRIC Arc LaMrs, Johnson & Phillips, Ltd., and J. Brockie. 
15,287. June 30th. 

Devices ron Propucine ELECTRICAL OSCILLATIONS. 
Elektricitkts Ges.) 16,558. July 15th. 

PORTABLE MaGNETIC Compasses. L. W. P. Chetwynd, Kelvin & James White, 
Ltd., and F. W. Clark. 16,607. July 16th. (Application for Patent of 
Addition to No. 21,634 of 1908.) 

Q. ick Make AND Break ELEcTRIC SWITCHES. A. West. 16,649. July 16th. 

Exvectric Morons. D. Maggiora and M. Sinclair. 17,863. July 318t. 

ELECTROMAGNETIC DEvick For VARYING THE INTENSITY OF LIGHT OF ELECTRIC 
LAMIS AND FOR PERMITTING THE USH oF Low.VorraoE Lamps on Hie - 
VOLTAGE CIRCUITS. A. de Stefano. 19,465. August 2th. (Date applied 
for under International Convention, August 26th, 1908.) 

INSTALLATION OF ELECTRICAL Conpucrors. J. 8. Highfield. 
tember 14th. 

INSULATOR FOR SUPPORTING THE CrRRENT RAILS oF ELEcTRIC RAILWAYS AND 
Tramways. A. Watkins. 21,526. September 21st. 

ELECTRIC Heaters. J. C. Royce. 21,564. September 21st. - 

Erecrric TELEGRAPHY, A. Muirhead and Muirhead & Co., Ltd. 23,429. 
October 13th. 

APPARATUS FOR THE PRODU CTION OF CONTINUOUSLY-MAINTAINED AND SUSTAINED 
OSCILLATIONS OF ELecTtRIiCITY. H. Manders. 24,134. October 20th. 

DENTAL APPLICATOR FOR Usk WITH ANY ELECTRIC Massacre Visrator. C. Brice. 
27,705. November 29th. 

ELECTRICAL IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES. 
Van Raden. 29,026. December lith. 


W. E. Lake. (Polyfreqhenz 


21,001. Sep- 


H. W. 


1910. 


Evecrric Moron Power Transsission, M. W. Farrell. 722. January llth. 

AI PARATUS FOR AUTOMATICALLY TRANSFERRING ARTICLES TO AND FROM A MACHINE 
IN WHICH THEY RECEIVE TREATMENT. British Thomson-Houston Co. 
(General Electric Co.) 1,088. January löth. 

RECTIFIER FOR HIGH-TENSION ALTERNATING CURRENTS. Siemens & Halske Akt. - 
Ges. 5,917. March 9th. (Date applied for under International Conven- 
tion, May 28th, 1909.) 

ELECTRICAL OPERATION OF GUN MECHANISM AND THE LIKE. H. C. Leake. 
May 25th. (Date applied for under Rule 13, June 18th, 1909.) 
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 demned by the Court. 


No. 1,706. 


THE ATTORNEY-GENERAL v. WEST 


HAM CORPORATION. 


WHILE not opposed on principle to municipal trading in 
moderation, we have often felt it necessary to criticise the 
methods adopted by some of its votaries, and to utter a 
warning regarding the perils of unsound finance, and of the 
debasement of such undertakings to the service of political 
ends, in disregard of the interests of the ratepayers. Such 
abuses have taken various forms, and have led to much 
useless litigation and waste of public funds. | 

Fortunately, however, for those of the ratepayers who have 
most to lose, the Legislature has retained a certain degree of 
control over the local authorities. The existence of this 
controlling power is not often emphasised ; and it is only 
when a group of ratepayers are really hard hit that they 
summon up sufficient courage to question the authority 
under which the local Council acts. | 

The case of The Attorney-General e. The West Ham 
Corporation, which was decided last week by Mr. Justice 
Neville, affords a good illustration of the fact that the 
adoption of improper financial methods, even in the alleged 
interest of municipal trading, will be controlled and con- 
The essential facts are few and 
simple. As our readers are aware, the West Ham Corpora- 
tion some years ago embarked on the supply of electrical 
energy on an ambitious scale and very advanced lines, and 
owing to this and other causes into which we need not enter, 
the. Corporation found itself involved in financial difficulty. 
Borrowing- powers being dimited in respect of each form of 
euterprise, some genius conceived the happy idea of lumping 
all the accounts together, and obtaining an overdraft in 
respect of them all. It was thought that so long as the 
entire borrowing powers were not exceeded, it would not 
matter if the limit was overstepped in one trifling par- 
ticular—such, for instance, as the electricity account. The 
figures are startling. On March 31st, 1908, the Corpor- 
ation’s overdraft at the London and County Bank was 
£90,949 on the electricity capital account and £44,952 12s. 
on the electricity revenue account. Of these sums, £20,817 
78. 9d. on capital account, and the whole of the £44,952 12s. 
had respectively been borrowed without the sanction of the 
Local Government Board. Payments of interest were’ 
defrayed out of the fund or rate applicable to the general 
purposes of the Public Health Act, 1875. These liabilities of 
the Corporation in respect of electricity dated- back to 1905, 
and it is only fair to say that if the Local Government Board 
had immediately sanctioned a loan at that time, the situation 
would have been much relieved. That relief having been 
withheld, the Corporation eventually obtained an overdraft 
to the extent of £100,000. 
In these circumstances, it is not surprising that some of 
the ratepayers in the district took a serious view of the 
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position. 
Rubber and Gutta-Percha Co., one of the largest ratepayers 


in the district—which, by a strange anomaly of our system. 


of local government, has no voice in its corporate capacity 
in the selection of persons to serve on the Council. At the 
relation of the Attorney-General, an action was instituted for 
a declaration (1) that the overdraft obtained from the bank 
for general purposes in respect of borrowing powers granted 
for specific purposes was ultra vires and illegal; (2) that the 
application of money due to the consolidated loans fund in 
repayment of such overdraft was ultra vires and illegal; (3) 
that the borrowing of money from the bank for the purpose 
of the electricity accounts otherwise than in the exercise of 
borrowing powers with the sanction of the Local Govern- 
ment Board was wl/ra rires and ilegal. After protracted, 
and what must have been very expensive, legal proceedings, 
the plaintiffs have gained a victory. 

Mr. Justice Neville has made a declaration in the above 
terms, and has given judgment for the plaintiffs with costs: 
but it is in the nature of a Pyrrhic victory, for a substantial 
proportion of those costs will have to be paid by the plaintiffs 
as ratepayers. The money will pass from one pocket into 
Fortunately for them, however, the London and 
As against them 
it was alleged that they knew the Corporation were acting 


another. 
County Bank were also parties to the suit. 


ultra vires, and therefore they were guilty of a breach of 
trust. During the trial they came to an arrangement with 
the plaintiffs, whereby they (the bank) should pay £7,000 
to the Corporation in respect of interest upon overdraft, and 
they also agreed to pay to the plaintiffs the difference 


hetween party and party costs which the Corporation might 


be ordered to pay and indemnity costs. 

Mr. Justice Neville expressed his opinion in no uncertain 
terms: The Corporation appears to have considered and it 
certainly acted as though it were entitled to use moneys 
borrowed under specific powers, not merely for the specific 
purposes for which the powers were bestowed, but for any 
purpose to which any funds of the Corporation could law- 
fully be applied so long as they kept proper accounts of the 
expenditure. .... In my opinion this view of the position 
I think if they raised 
moneys under a borrowing power, they were bound to apply 


of the Corporation was erroneous. 


the moneys so raised for the specific objects indicated by the 


statute.” | 

As showing that their electricity venture is largely 
responsible for the morass of difficulty in which the 
Corporation of West Ham is plunged, the following passage 
is material :—“ The impropriety of municipal corpora- 
tions incurring large expenditure on capital account in 
anticipation of sanction for loans not yet obtained, is well 
illustrated in the present case, where the Corporation failed 
to obtain sanction for a loan in respect of an expenditure of 
over £10,000 on electricity account, with the result that 
they were driven to make a levy for the amount, in my 
opinion an illegal levy, inasmuch as the proceeds were applied 
in payment of liabilities . more than six months 
before the levy of the rate.’ | 

What is the moral 7 He that rung may read. It is that 
electricity supply is not always conducted on sound lines in 
the hands of a municipal body ; and that even with the rates 
to fall back upon, and the pecuniary aid which can be 
obtained from the exercise of legitimate borrowing powers, 
B financial catastrophe may be the ultimate outcome. 


The proceedings were set on foot by the India- 


WE must confess to a little disappoint- 


The ment in the discussion on railway electri- 
EDT fication which occurred at the joint 
Railways. meeting of the British and: American 


mechanical engineers. ' 
Excellent of their kind as were the papers: submitted, 
there is no doubt that the radical differences between 


English and American conditions of working are such as to 


detract greatly from the interest and practical value of a 
joint discussion of this kind. . 

Mr. Westinghouse's paper put in a plea for the selection 
of a system of traction suitable for universal use ; other 
papers, by Mr. Potter (Schenectady), Mr. Carter (Rughy) 
and Mr. Hobart (London), compared the merits of the 
direct-current and single-phase systems of traction to the 
disadvantage of the latter-—Mr. Hobart, in particular, claim- 
ing a saving of something like 5d. per train-mile i in favour 
of the direct-current system for suburban working. 

However, as Mr. Hobart's data for both the Brighton 
and the Midland Companies' single-phase lines were disputed 
by the engineers of those undertakings, it would be pre- 
mature to accept his conclusions as they stand. 

As a matter of fact, practically all the direct-current 
railways in this country are of a purely local self-contained 
type and were intended to be such, while the adoption of 
the single- phase system by the Brighton Co., and for the 
Midland Co.'s Heysham line, has always been attributed to 
considerations of a more comprehensive nature. 

It is somewhat significant that Mr. Dalziel, of the Mid- 

land Co., speaking ‘unofficially, of course, held the opinion 
that main line electrification is comparatively imminent, and 
if we correctly interpret his subsequent remarks as to the 
present limited capacity of certain important sections of the 
Midland Co.’s system and the costly character of the work 
of increasing their capacity for steam traction by widening, 
regrading, &c., the raison d'étre for the Heysham experiment 
is not far to Seck. 
Moreover, it is scarcely likely that the Brighton Co.'s 
enterprise will be exhausted in South London, and that 
being so, the advantages or otherwise of direct-current 
traction for suburban lines appear to be immaterial beside 
the greater question of choosing a system which. will meet 
the general traffic and constructional e of the 
railway companies. 

In this connection Continental opinion appears to be 
greatly in favour of the single-phase system, and a similar 
conclusion was reached at the International Railway Con- 
gress held within the last few weeks in Switzerland. 

While it must be admitted that the alternating- current. 
motor is inherently inferior to the direct- current motor in 
certain respects, there are countervailing advantages of great 
moment in its favour, and we incline ‘to the belief that, on 
the whole, the single-phase system offers the better solution of 
the problem. All are agreed that electric traction is far superior 
to steam for suburban service and for congested sections 
of main railway lines, and in view of what has already been 
accomplished both at home and abroad, we see no reason 
why there should be further hesitation on the part of the 
directors of railway companies owning such systems. More 


than enough delay has already been incurred while tlie advo- 


cates of rival systems have haggled over. their respective 
merits ; le& us now ** cut the cackle and come to the 
motors ! | | 


THE recent sensational identification of 
. Telegraphy and a fugitive from justice on board ship, 
Crime. | 
comm dini cated to tlie outer world through 
the medium of Marconi wireless telegraphy, has had the 
natural effect of directing popular attention to the capabilities 
of this agency in à measure not realised even by the repeated 
instances of the rescue of passengers and crews from sinking 
ships through the same means. The whole world waited on 
the wireless messages agog with interest and wonder, and the 
excitement approached its culminating point as the Montrose 
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neared the land, and it was made known that the ‘suspect. 
was still unconscious of his impending capture. The circum- 
stances irresistibly remind us of a still more momentous 
episode in the early history of telegraphy—when the public 
had not yet learned to ‘employ it, and, in fact, there was but 
one line in existence. We refer, of course, to the famous 
capture of a man who had murdered a woman, and had left 
Slongh for Paddington by train. The police, following on 
his track, telegraphed to Paddington, and the murderer was 
duly arrested on his arrival. That was in 1841, when 
Cooke.and Wheatstone had newly inaugurated telegraphic 
communication between the railway stations named; and it 
was from that incident that the public learnt to appreciate 
the importance of the new invention, which was destined to 
revolutionise the world's communications. 

Now the sensation is repeated, not with one wire, but 
with no wire at all—yet with the aid of the vast network 
of cables and wires which distributes the news broadcast. 
The incident, has served, however, to bring out one signi- 
ficant feature in which the new method lags behind the old 
—the lack of secrecy. We gather from the Daily Mail 
that wireless’ messages destined for its columns alone were 
published in other papers without acknowledgment. This 
is a grave deficiency, to the removal of which the efforts of 
inventors should be directed. 


AN interesting series of articles by Mr. 
H. J. Gantt has been running in the 
Engineering Magazine, entitled ** Com- 
pensation of Workmen and Efficiency of Operation." The 
term compensation here must be taken to menn payment 
for work done, and not compensation as we commonly 
understand it in this country. In the May issue Mr. Gantt 
gives some details of the improvements which he has been 
able to effect in cotton-mill conditions, and publishes some 
interesting charts showing the increased output and increased 
earnings of the operatives due to the bonus system which he 
adopted. This system, which he calls the “ task and bonus 
System," has been described in previous articles, and except, 
perhaps, in the matter of detail, bears a close analogy to 
what in this country is called the “ feed and speed ” system. 
In considering the improvements effected, however, we 
must take into account that the operatives consisted largely 
of foreign immigrants, and are not to be compared with 
the average Lancashire cotton operative. A trained observer 
was set to watch a Pole named Samtack, who was considered 
to be the best weaver,in the room, the observer standing 
alongside the weaver with a stop watch in his hand, carefully 
noting in detail all his movements and.the time occupied by 
each. From this it was computed how much the loom ought 
to turn out, assuming that there was no time lost through 
the loom being out of order or from any other cause which 


Bonus Systems 
of Payment. 


might be eliminated. Steps were then taken to ensure that 


the looms were in good order, and that proper filling was 


always at hand, and a bonus was offered for accomplishing a 


certain task, which, was greater than the best weaver had 
up to then been able to accomplish. mE 

It is unnecessary here to go further into details of the 
system, but one remark of the author’s is worth careful noting, 
namely, There is in every workroom a fashion or habit of 
work, and the new worker follows that fashion, for it is not 
respectable not to." The point of this is that when the 
majority of the workers in a factory are working industriously 
and earning good bonuses, the new hands very quickly fall 
into the same habit, or they get very little pleasure from 
associating with those who are in the fashion. 

Another point which the author brings out is that the 
increase in.output in some of the cases cited indicates that 
the work must have been very inefficiently done before ; 
thus, in one case it is shown that the average increase was 
about 80 per cent. This is a point which should not be 
overlooked by those reading such articles, and desiring to 
institute similar bonus systems in their own factories. Where 
the operatives are already doing what might be called & fair 
day's work, it is impossible by any systom of bonus or pres 
mium to effect syeh changes as are here indicated, although 
there inno doubt that there are few caren in which a benna 


or premium system will not effect some increase both in the 
output and in the earnings made on the ordinary time system. 
The chief objection to such systems from the trade union 
worker's point of view is that when once the rate of output 
has been speeded up, the rate of pay may be cut down so 
that the earnings may eventually be little, if any, more than 
they formerly were on the ordinary time system. 
So long as good bonuses are, and can be, earned, th 
following summary of the author holds good :— | 
* A careful analysis will show that we have established a 
system of co-operation, where it is to the interest of each 
bonus worker to do as much work as he can, and to do it as 
well as possible. Further, if a workman does poor work, 
others suffer besides himself, with the result that he either 
learns to do good work or finds work elsewhere. As it is to 
the interest of the worker to do good work, and plenty of it, 
he contracts the habit of doing a large amount of good work. 
As long as it is to his financial interest he will continue to 
cultivate this habit." | 
The crux of the whole problem lies in the last sentence, 
and if there were any guarantee that the rate of pay per 
piece or job would be maintained regardless of the actual 
earnings of the individual operative, there is no doubt that 
bonus and premium systems wou]d be more popular among 
the working classes than they are. Co-operation or co- 
partnership appears at present to be the only system hy 
which both employer and employed can be assured of a fair 
return for their labour and capital, and notwithstanding the 
recent rejection by the workers of the copartnership 
principle proposed by Sir Christopher Furniss, there is no 
doubt that the copartnership idea is gradually gaining 
ground ; and the uniformly satisfactory results that have 
been obtained hitherto in those workshops where copartner- 
ship working has been established, cannot fail to convince 
those who are still opposed in principle to the idea that it is 
possible for capital and labour to co-operate to the advantage 
of both. | | | 


Tux case of the British United Shoe 


What Machinery Co. v. Simon Collier, which 
55 was decided last week in the House of 


Lords, involved the decision of a point 
which is interesting to the users of 
patented machines. The machine in question was for 
trimming and channelling the soles of boots and shoes. The 
patent was, in effect, an additional movement to an existing 
machine, which could be connected up or detached at will. 
The defendants had purchased a complete machine, but the 
evidence went to show that they had never used the patented 
attachment. They had had but few orders for boots which 
required it to be used, and in cases where they did get such 
orders they had had the boots made by hand. The patentees 
sued for infringement. When the case reached the House 
of Lords, the question of validity was not inquired into, but 
it was held that, assuming validity, there was no infringe- 
ment. 

The. Lord Chancellor, in moving that the appeal should 


of a Patent? 


be dismissed, said that there was a denial of the alleged 


infringement and also a denial of the validity of the patent. 
The presumption was that the defendants, being in possession 
of the alleged infringing machines, were guilty of infringe- 
ment. But it was not established that there had been 
infringement. It was said that the defendants, without 
infringing, had kept the articles as a stand-by for future 
use. There might be such a case, but there was no trace of 
it in the present instance. The Judges below believed the 
evidence of the defendants that the latter had put aside 
the patented portions of the machines, and did not intend to 
use them. An innocent possessor ought not to be made 
liable ; there must be proof of infringement. | 
It must be admitted that this decision, having regard to 
the peculiar facts of the case, accords with good sense; but 
it undoubtedly opens up a new vista of difficulties for the 
unfortunate patentee, Must he pry into the workshop of 
every person known to possess one of his machines iu 
order to aee whether jt [8 used op pot? Of course, the 
guewep is that, unless a patented. machino or a patented 
process ia actually weed, no harm is dene go ie-petentet, 


204 


THE ELECTRICAL REVIEW. 


[Vol, 67. No. 1,706, AUGUST 5, 1910. 


THE ELECTRICAL EQUIPMENT 
OF SMITH'S DOCKS, MIDDLESBROUGH. 


THE electrical equipment of the shipyard 


of Messrs. Smith’s Docks Co., Middlesbrough, presents many 


features of interest. About two years 
ago the company, acting on the advice 
of its consulting engineer, Mr. J. 
Mitchell Moncrieff, decided to reclaim a 
portion of the fore-shore of the River 
Tees, covering some 16 acres of ground, 
near Middlesbrough. The choice of 
the site was determined by a scarcity of 
dry docks on the Tees capable of 
dealing with the largest ships calling at 
Middlesbrough, and a plentiful supply 
of engineering material and labour. 
The work was carried out by Messrs. 
John Aird & Co., and includes a ship- 
yard with offices, fitting, machine, 
wood-working and  blacksmith shops, 
and two dry docks, one 550 ft. long 
and 67 ft. wide and the other 450 
ft. long and 61 ft. wide, both being 
. 26 ft. deep at high water mark of 
ordinary spring tides. 


Full advantage has been taken of the electric drive, all 


[! 


and graving docks 


travelling motor is mounted on the crane carriage and 
controlled from the cabin on the rotating frame at such a 
height as to command a good view. 
fitted with an electromagnetic brake, and the hoisting 
and derricking gears are also equipped with automatic, 
mechanical and foot or hand brakes. The crane receives 


Each of the motors is 


Fic. 1.—ViEeW OF THE Dry Docks, SHOWING ELECTRICAL JIB CRANE. 


its power from a number of plug boxes placed along 


the machinery employed being operated, and all the lighting the track, through a flexible armoured cable. 


effected, electrically. A 
general view of the 
docks is shown in fig. 1, 
in which can be seen 
the large travelling jib 
crane, built by George 
Russell & Co. This 
crane has a capacity of 
25 tons at 42 ft. radius, 
15 tons at 70 ft. radius, 
and 10 tons at 90 ft. 
radius. It is fitted with 
an auxiliary hoisting gear 
for lifting loads up to 5 
tons at a rate of 100 ft. 
per minute. The lifting 
speed with a  25-ton 
load is 20 ft. per 
minute, and for the 
lighter loads is pro- 
portionately greater. 
The crane is equipped 
with four Westinghouse 
motors of 48, 20, 20 and 
15 H.. for hoisting, 
derricking, slewing, and 


travelling respectively, which, with the exception of the travel- 
ling motor, are mounted in a cabin on the rotating frame ; the 
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Fic. 2.—ELECTRICAL PUMPING PLANT. 


motor. 
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Fig. 3,—MOTOR-DRIVEN VALVES FOR Dock Pumps. 


Near the entrance to 
the docks is an under- 
ground pump room, 
which contains two twin 
Worthington pumps, 
with 48 in. diameter 
suction and delivery 
pipes, connected direct by 
flexible couplings to two 


] A Wi bs 


| l 
m 


400-H.P. Westinghouse 
slip-ring motors operated 


by liquid starters. 4 
view of these pumping 
sets is given in fig. 2. 
There is also a 12-in. 
Worthington low - lift 
pump used for draining 
purposes : the latter has 
a capacity of 2,000 
gals. per min. against a 
maximum head of 45 
ft. when running at 760 
R. P. M., and is direct con- 
nected to a  85-H.P. 
Westinghouse squirrel- 
cage · motor. A small 


Wiming pump is driven through a chain-drive by a 4H. P. 
p e . . e LJ * . 
An appliance of this kind is necessary in such an 


installation, in order to recharge the 
pumps should they happen to lose their 
water through the emptying of the dock. 
The main pumps are designed for a 
constant output of 42,000 gallons per 
minute at a speed of 295 R. P. M., but an 
official test shows that this figure was 
exceeded by 10 per cent, the docks 
being emptied in a correspondingly 
shorter time. On this test, the maxi- 
mum pump efficiency was given as 
84 per cent., and the load on the motor 
at this point, was only increased by 16 per 
cent. when working at the lowest, head. 
The gears for the emptying and dis- 
charging valves cay be operated either 
electrically or by hand. A portion of 
these gears is shown in fig. 3; they are 
driven by eight 4-H.P.motors, each pro- 
vided with automatic cut-out gear to pre- 
vent any possibility of the valves jam- 
ming. The switchboard controlling the 
various motors receives a 440-volt, three- 


*- 
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phase supply direct from the sub-station 
and consists of five marble panels with 
the necessary switches, fuses and both 
indicating and integrating instruments. 
A telegraph gear is provided for the 
convenience of the docks master in con- 
trolling the operation of the pumps. The 
capstan equipment of the docks consists 
of five capstans each with a haulage 
capacity of 5 tons at a speed of 10 
ft. per minute and 1] tons at a speed 
of 120 ft. per minute. The capstans are 
operated by three-phase motors; three 
are placed at the entrances to the 
docks and one at the end of each dock. 
The shipyard, which is on the 
Middlesbrough side of the dry docks, is 
capable of accommodating 18 large steam 
trawlers at one time. Near the yard is a 
gut for berthing ships while their ma- 
chinery is under repair, and immediately 
in the rear of the yard is a machinery 
shop, 220 ft. long x 140 ft. broad, con- 
taining a mould, lathe and two furnaces, 
suitable for angle iron 48 ft. long and plates 
25 ft. long, heated by two gas producers 
manufactured by the Gas Power Co. 


Fic. 5.—Motror Drive ron LINE SHAFTING. 


A set of rolls, 15 in. in diameter 
x 30 ft. long, in this shop is driven 
by a 75-H.p. Westinghouse slip-ring 
motor operated by a liquid controller 
for rolling, and a 25-H. p. Westinghouse 
squirrel-cage motor for lifting the rolls. 
The joiners’ and blacksmiths’ shops, the 
former covering an area of 130 ft. x 70 
ft., and the latter 111 ft. x 70 ft., 
will, when fully equipped, contain 30 
fires, a large ground fire, a Roots blower 
driven by a 15-H. P. A.C. motor and a 
5-cwt. Massey power hammer driven 
by a 20-H.P. A.C. motor, which are at 
present in a temporary shed near the 
fitting and machine shops All the 
machines in this temporary shed are 
individually driven, and among them 
are a 30-ft. plate-edge planing machine, 
and a large roll, 2 ft. diameter x 172 
ft. long, each driven by a 20-H. P. 
motor, while outside are a punch 
and shears driven by a  20-H.P. 
motor mounted on the top of 
the machine; a joggling machine, 
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Fic. 4.—THE MACHINE SHOP, SMITH'S DOCKS. 


geared to a 40-H.P. motor, a plate straightener with rolls 
5 ft. long, driven by a 50-H.P. motor, and a horizontal 
bending machine, driven by a 20-H.P. motor mounted on the 
machine. All the motors, both here and in the temporary 
shed, are protected by wooden casings. 

Fig. 4 shows the main aisle in the machinery shop lighted 
by flame-arc lamps. This aisle is 196 ft. long x 51 ft. wide, 
with a gallery 25 ft. wide on each side. 

The illustration shows a 30-ton crane electrically operated, 
which travels the whole length of the building. 

The two lines of shafting are each driven hy two 30-H.P. 
motors through short lengths of chain drives, but, by dis- 
connecting the coupling joining the two halves of the line 
shaft, each half can be driven by one motor. There are also 
two large shafting lathes, each 30 ft. long, driven from the 
main shafting ; a large horizontal boring machine driven by 
a 10-H.P. motor, and a medium-sized vertical boring machine 
driven hy a 5/20-H.P. squirrel-cage motor, the speed variation 
being obtained by special motor winding connections. 

A sub-station in a corner of the shop contains two 60-KW. 
motor-generator sets supplying direct, current for lighting the 
docks and works, and two distributing switehboards ; one 
with eight panels for alternating current, controls the air 
compressor motor, capstans, fitting shop and the motors of 
the motor-generator sets ; the other five panel direct-current 
board, controls the generators and lighting circuits. 
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Fig. 6.—SUB-STATION, SMITH'S DOCKS, SHOWING MoronR-GENERATORs, XC, 
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The main alternating-current panel contains an automatic 
oil switch aud an ammeter and voltmeter, whilst tlie other 
alternating-current panels each contain an oil switch, 
ammeter, and an integrating wattmeter: the direct-current 
panels each contain a two-pole switch, porcelain-handle 
fuses, and ammeter, whilst the generator panels are also 
provided with voltmeters and voltmeter plugs. All circuits 
which lead from the station to the outside circuits are pro- 
tected with choking coils and lightning arresters, which may 
he seen by reference to fig. 6. A 22-K.v.a. 440/220-volt 
single oil-insulated self-cooled transformer is installed in the 
1 for supplying the lighting when tlie direct-current 
sets are not running, and also a compressor for furnishing 
air at 100 Ib, pressure to the pneumatic tools. This machine, 
driven froma 120-H.P. slip-ring motor on the gallery above, 
is operated by an automatic liquid starter controlled by the 
variation of air pressure in the air receiver. Power is fed to 
this station at 440 volts.from the main sub-station situated 
near this shop, at which three-phase power at 3,000 volts 
received from the Cleveland and Durham Electric Supply 
Co. is transformed down hy a 500-K. v. A. oil-insulated self- 
cooled transformer. From this sub-station circuits are 
also run direct to the pump-house, dock crane, and ship- 
yard. 

The whole of the electrical installation has been completed 
under the supervision of Mr. C. W. Fairweather, consulting 
electrical engineer to Smith's Docks Co., and the wiring was 


carried out by Messrs. Warren, Beattie & Co., of Middles- 


brough. 

With the exception of the capstans, the whole of the 
electrical apparatus for the above installation was supplied 
by the British Westinghouse Electric and Manufacturing 
Co., Ltd. 


THE HOPKINSON TEST APPLIED TO 
INDUCTION MOTORS. 


By GEORGE H. FLETCHER. 


THE following description of a method of testing induction 
motors of comparatively large sizes is one not generally 
known, and was utilised by the writer to meet a special case, 
in which it was impossible to load the motors either by 
connecting them to a direct-current generator or with a 
mechanical brake. 

The machines in question, of 120 H. p., at 1,050 volts, 
900 R. r. u., were intended to drive pumps of the vertical 
type used in pit-sinking operations, and were themselves 
designed to work in a vertical position, the weight of the 
rotor being supported by a ball bearing at the top of the 
motor, and the lower bearing being simply a guide to keep 
the shaft central. | 

For testing purposes the two motors were coupled rigidly 
together, one above the other, both rotors being joined by 
a sleeve coupling. The method employed was a moditica- 
tion of the well-known Hopkinson test, the top motor being 
run as a motor and the bottom as a generator. Both stators 
were connected in parallel, and, of course, had the same 
direction of rotation. 

When the two are up to speed the rotor of the motor is 
short-circuited, while that of the generator is connected to 
the slip-rings of a rotary converter (u € in drawing). The 
rotary must be supplied from a low-voltage cireuit—20 volts 
or less—current being obtained from a motor-generator set. 
If, when both motors are running at full speed, current’ be 
switched on to the direet-current side of the rotary converter 
(the field of which is nnexcited), the rotor Ri will then 
become excited with a direct current. and an k. M. . will be 
cenerated in stator Si. which will be of the same frequency as 
that of the supply. 

If, now, the excitation of the rotor R, be increased, the E. u. r. 
of stator s, will tend to become higher than that of Sz, and 
accordingly a cireulating current will commence to flow 
between the two machines. This will, of course, have the 
effect of loading up the motor, and consequently the speed 


will drop somewhat below synchronous speed owing to the 
slip. The current generated in the stator 8, would now, 


therefore, be of less frequency than that of the supply, and 


the two machines would fall out of step. If, however, the 
field of the rotary converter be excited, the machine will 
commence to revolve, and the direct-current excitation of the 
rotor R will be changed into an alternating current of low 
frequency, which will have a value corresponding to that of 
the motor slip. No very fine adjustment of the field is 
necessary to obtain the right speed for the rotary, as the 
E. M. F. generated in the rotor of that induction-motor, which 
is run as a generator, will fall into step with that of the 
rotary, and the two will run synchronously. A correct value 
of field current can easily he found which will give the 


steadiest running. 


The load is regulated. by increasing or diminishing the 
D.C. supply voltage to the rotary; an increase in the volts 
will increase the stator volts generated, and, cousequently, 
the circulating current. At the same time, it will cause the 
speed of the rotary to increase slightly, and will thus make 
up for the increased slip. 

In the case of the motors referred to, the slip correspond- 
ing to full load was 2:3. per cent., and the frequency of the 
supply was 60 cycles. If the rotor of the generator was 
supplied with direct current, the generated E.M.F. would 


have a frequency of 58:62 cycles. 


In order to make this synchronise with the supply, the 


OC. BUS BARS 


M G, Test motor-generator; Rc, Rotary converter; 1M, Induction motors; 
8, Starters; n, Rotors. 


DIAGRAM OF CONNECTIONS, 


rotor must be excited with alternating current at 1°38 cycles, 
The rotary being of the four-pole type, the speed of this 
would be 41 R. P. u. \ 

The above method is not only useful for a temperature 
test, but may also be used to obtain the characteristic curves, 
i.e., power factor, efficiency, slip, torque, &c. 

Wattmeters are connected in the motor circuit of the set, 
and the rotor of this motor, instead of being directly short- 
circuited, is shorted through ammeters of sufficient capacity 
to measure the full-load rotor current. 

The resistances of stator and rotor having been taken, and 
a light load reading (core loss and friction) on one machine 
having been obtained, the efficiency is equal to— 


(W. + NM.) — [w. + 3 (C? R. + c? Ra) 
W. + W 


, where 


W, and w, = wattmeter readings on load, 
Ww, = light-load reading, 

C, and ¢, = stator and rotor currents, 
R, „ HQ = stator and rotor resistances. 


The power factor, of course, will be found in the usual 
way— 
w. + w, 
V3 X EU, 
The slip ean be measured by counting the oscillations of. the 
ammeter in the rotor circuit, and may be expressed— 


Percentage slip = 2 dc UM es, , 
z 60 * l'2n 


= half the number of oscillations per minute, two 


1 ＋ 
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oscillations being equivalent to one cycle; = frequency of 
supply. * | : 

Another method of determining the efficiency is as 
follows :—Connect wattmeters in the motor and also in the 
generator circuits of the set. The three phases should be 
equally balanced, and in this case one wattmeter in each case 
will suffice. If there were no input from the rotary the 


- w 
efficiency would simply be [3 where w, is watts output and 
1 
W, is watts input. However, there is also w, input from 
the rotary, where W. = n E, C, (E, and c, being the p. C. 
voltage and current to the rotary): is the efficiency of 
the machine, which, being a test machine, has been ex- 
perimentally obtained. 
The combined efficiency of the motors is now— 


This method has been found entirely successful, and the 
operation presents no practical difficulties, since all the 
machines used are generally to be found on any electrical 
testing bed. l 


ELECTRIC COOKING APPARATUS. 


By M. FARRER. 


Tur following are a few suggestions and rough notes on the 


results of some practical tests recently carried outon a few of 
the most practical cooking appliances now on the market. 

One thing which strikes one forcibly when trying to bring 
the various implements into actual household use, is the 
apparent want of common sense with which some of the 
designers seem to be afflicted. For instance, one fast-boiling 
kettle is 80 designed that as soon as it begins to boil, water is 
blown violently out of the spout, soaking anything in its 
immediate vicinity before one can run tothe switch. This 
same kettle is so designed that it scorches anything it is stood 
on. A small beading round the rim, to raise the heating 
element slightly above the surface the kettle i8 stood on, 
seems so obvious and simple a precaution that it amazes one 
that it should not have been carried out. 

Again, how long shall we have to wait for standardised 
terminals ? Why should three or four utensils, all taking 
about 1,000 watts, have terminals of varyiug size, so that the 
table has to be littered with several lengths of flexible, each 
with its special terminals and plug top? 

For a long time yet the average houschold will use these 
implements attached to an ordinary lamp-holder and plug 
controlled by a 5-ampere switch. Of course, no ordinary 
5-ampere switch will break 5 amperes more than a few times 
without the risk of speedy destruction of the switch, there- 
fore it seems advisable that every utensil should be fitted with 
a substantial switch of ample carrying capacity. Breaking 
the circuit by pulling the sockets off the terminals is a very 
crude method, but the only safe one under existing con- 
ditions, although liable to result in burnt fingers. 

Each appliance ought to he sent out complete with a 
length of flexible of ample carrying capacity, and covered 
with fireproof material. "The ordinary servant is sure, sooner 


or later, to leave the flexible lying ou the top of a hot plate 


which has just been switched off, to the ruination of ordinary 
flexible. The practice of the B.T.-H. Co. is to be com- 
mended in this respect. Their irons are sent out complete 
with suitable flexible, and only require a plug top fitted. It 
is a pity more makers do not follow their example. 

Heat regulation is another matter entirely ignored by a 
large number of makers ; 1,000 watts is, no doubt, necessary 
for rapidly bringing water to the boil, or for heating up a 
hot plate. Once these points are reached, such a consumption 
is absurdly wasteful. 

All the above points, although small in themselves, tell 
against electricity when we are trying to compete against the 
well-known convenience of a Uus stove. | 


We cannot, at any rate at present, compete against gas as 
regards cost alone; therefore, the only way to make electrical 
cooking popular is to make it, as it can be made, far more 
convenient and cleanly than gas cooking. 

One appliance that the writer has in use is the Phoenix grill. 
This is an excellent article, and will do any ordinary frying or 
grilling, as well as or better than a gas stove, and with equal 
speed. It is excellent for toasting, and is altogether a most 
practical article. It would be improved by a controlliug 
switch, as already suggested. The plug tops soon get too hot 
to touch. 

Another useful appliance is the Wilkinson stove. One of 
the early patterns was tried, but did not prove very successful. 
It was made for 700 watts, which did not give sufficient heat. 
It seemed more useful as a radiator than as a cooking 
stove. ö 

Recently the new 1,000-watt stove has been put into use, 
and excellent results have been obtained from it. It is used 
in conjunction with a three-tier steam cooker 9 in. in 
diameter, which exactly fits the top of the stove. Cost of 
the cooker, 5s. 6d. 

This makes a most useful combination, and is economical 
in use, as several things can be cooking simultaneously. For 
instance. fish, two vegetables or more, a suet pudding, and 
meat can all be cooking together. 

With the Wilkinson cooker it is most important that the 
top of the stove should be completely covered with whatever 
cooking utensil is in use, as, otherwise, so much heat is 
radiated away. When the stove is only partially covered, the 
heating coil remains at a medium red heat, whilst when 
covered it becomes almost, white. 

A word of caution is necessary with reference to this stove 
when it is thus completely covered. The whole body 
becomes extremely hot, and unless it is stood on a stout 
metal tray it will burn anything under it. After prolonged 
use the terminal plugs, although of substantial size, are 
much too hot to touch. Here, again, a switeh should be 
fitted. | 

Neither Of the above apparatus is suitable for boiling 
water. The Phoenix grill took 18 minutes to boil 13 pints 
in an aluminium kettle with a consumption of *3 unit; the 
Wilkinson stove boils the same in 14 minutes, and three 
pints in a patent“ Kwik” kettle in 23 minutes. 

The G.E.C. oven has been in constant use for over a 
year. The actual oven is a great success, and has not been 
touched, but considerable trouble has been experienced with 
the two hotplates on top, and these cannot be termed satis- 
factory, due to the fact that they are not sufficiently pro- 
tected from any water, &., that may boil over, and they 
consequently break down toearth after about three months’ use. 

With regatd to the working and consumption of the oven, 
it is necessary to have the current on full—ce., 1,000 watts 
for a quarter of an hour before starting to cook, but after 
half an hour's cooking it can be reduced to 700 watts. The 
oven is switched off half an hour before cooking operations 
are completed. The consumption works out for a 5-lb. Joint 
and pastry between 15 and 2 units. 

The house in which this oven is fitted contains neither 
kitchen range nor gas cooker. The whole of the cooking 
for the household has been done electrically for over a year. 

Since writing the above, the writer’s attention has been 
drawn to the “ Tricity” cookers. An opportunity has not 
yet occurred for testing any of these, but he is informed that 
many of the objections raised in this article to small details 
have been overcome in these cookers, 


Amble (Northumberland) Lighting,—4At a meeting 
of the Urban Council on the 22nd ult.. a letter was read from Mr. 
Swarbrick. of Leigh, stating that he was prepared to establish an elec- 
trical supply undertaking (without a Parliamentary order) for public 
and private lighting in the district. He proposed that, in the event 
of the Council supporting his scheme and entering into an agree— 
ment, he should be granted the option of transferring his right to 
a company. A tender from the local gas company for one year was 
accepted, and it was decided to seek further details as to Mr. Swar- 
brick's scheme, 
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CORRESPONDENCE. 


Letters received by us after 5 P. u. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


Obsolescence and Exhaust Steam Turbines. 


I venture to think the remarks contained in vour article 
of July 15th on the above subject are not. justified, and would 
be glad of the opportunity of making the following 
comments. 

It is true that the opinion was expressed by Mr. Ferranti 
and some other speakers at the recent: meeting of the M. E. A. 
that the installation of exhanst steam turbines for working 
in conjunction with existing reciprocating engines was only 
a temporary expedient, and that in many cases it would 
probably be best to scrap existing reciprocating engines and 
buy new high-pressure turbines instead of sinking further 
capital for the purpose of patching up old reciprocating 
engine plants. 

The fact cannot be overlooked, however, that the com- 
bination of reciprocating engine and exhaust steam turbine 
is regarded as an extremely economical one, to such an extent, 
indeed, that at the present time, in one or two Isolated cases, 
new engines are being installed. for working in conjunction 
with exhaust turbines. Whilst there is a good deal to be 
said against this system, as compared with the plain high- 
pressure turbine, the fact that in one or two cases the extra 
capital expenditure is actually being incurred illustrates the 
fact that under certain circumstances the suggestion is 
practicable. 

It follows that if the system is practicable where new 
plant is being installed, for cases where reciprocating engines 
already exist the addition of an exhaust steam turbine must 
be doubly jnstified. 

It should be remembered that in the case of a mixed 
pressure turbine installed. primarily for working with exhaust 
steam, the economy when working partly with high-pressure 
steam is better than the economy which would be obtained 
in the ordinary way by installing a turbine de signed solely 
for dealing with high-pressure steam. This is, of course, 
due to the size of the low-pressure portion of a mixed pres- 
sure turbine, giving more economical. results when working 
with high-pressure steam than. the smaller low-pressure 
proportions of a high-pressure machine would do. 

And this brings ine to the further point raised by Mr. 
l'erranti—namely, if first cost was not the primary con- 
sideration on the part of purchasers, manufac turers would be 
able to build a design of turbine, which, whilst somewhat 
more expensive in first cost. would be more efficient in 
working than the plant which they are, generally speaking, 
at present installing. | 


E. J. Fox. 
Rugby, July 26/1, 1910. 


[No doubt many engineers will be found to justify the 
adoption of exh: aust steam turbines, because they have 
reciprocating plant in use. It does not follow, however, and 
Mr. Fox does not suggest, or supply data showing, that this 
course is likely to lead. to the lowest generating cost, inclu- 
sive of capital charges, Needless to add, we do not question 
the practicability of the arrangement. — Ens. E. R.] 


Contracting Manufacturers. 

I was rather surprised a few days ago to receive an appli- 
cation for plans and specification of an advertised clect rie 
wiring Job—of some 500 lights—for which ] am acting as 
consulting engineer, from the representative of a firm of 
cable makers belonging to the Cable-Makers’ Association. I 
felt a little as though I had chanced upon a beer lord 
officiating at the beer-engine of “The Pig and Whistle“ or 
a bishop eking out his income by a turn at pew opening. 

Joking apart, 1 think such competition is not fair. I 
have specified C.M.A. cables; as most consulting engineers 
do, in first-class work, knowing that my clients would pay an 
extra price for quality and British produc Lion, guaranteed by 
the whole Cable-Makers? Association; — It never entered into 
my conception of things possible that a company—members of 
this Associationi— would compete with the ordinary. con- 


tractor, with the treble handicap in its favour of the 
manufacturer's profit, the bounty profit, and the profit of 
the custom of contractor customer, with whom it was not 
for the moment competing. 

If I had the time available it would not be difficult to show 
that this move is not in the interests of the C.M. Associa- 
tion, of the contractors, of the consulting engineers, of the. 
industry, or, in the long run, of the firm concerned. 

Perhaps some of your readers would express their opinions ; 
public opinion is the very best form of moral suasion, because 
behind it there is always the menace of “ the big stick.” 

Thomas Tomlinson. 

Dublin, July 27h, 1910. 


Incandescent Lamp Sales in the United Kingdom, 


With reference to statements made in the daily papers, it 
would be interesting to know how the totals of lamp supplies 
are made up. I had occasion about 12 months ago to collect 


such data, and my totals were :— 
Lamps sold per annum, 


Public supply mains ios a6 19,740,424 
Private plants... $us Pus 885 2.500.000 
Total  ... t 22,210,421 


I shall look forward to those readers who have prepared 
similar statistics, publishing the same in your columns. My 
figures were calculated by taking the totals from (1) con- 
sumers on supply mains; (2) lamps used for street lighting 
and (3) lamps in use on railways, factories, private ones 
Warehouses, &c., and striking an average number of burning 


hours per annum for each section. 
Cyril A. Greig. 


London, N., July 27th, 1910. 


The Proposed Association of Consulting Engineers. 

Referring to your article on. this subject in your issue for 
the 22nd inst., may I point out that civil engineering com- 
prises every branch of engineering. except military engineer- 
ing. [n fact, the word. “civil” in this connection was 
originally introduced about the end of the eighteenth cen- 
tury to differentiate the new kind of engineering that was 
then springing up from the older military engineering, 
Which, up to that date, was the only engineering recognised 
as such. 

Furthermore, the Charter of the Institntion of Civil 
Eugincers, of the year 1828, defines the profession of a 
civil engineer as “being the art of directing the great 
sources of power in Nature for the use and convenience of 
man." 

In considering the constitution of the proposed. Associa- 
tion of Consulting Engineers, it will be well to bear the 
above points in mind. 

M. Inst. C. E., M. I. E. E. 

Westminster, July 20th, 1910. 


Commutator Troubles. 


The trouble mentioned by “ Also Worried" is obviously 
due to the dynamo having too little reserve voltage. An 
accumulator when first put on charge has a charging voltage 
of about 2:15, but by the time the charge is completed the 
voltage has risen to 2765. That is to say, in order that tlie 
normal charging rate may be maintained throughout the 
charge, the machine must have an initial voltage not greater 
than 78 per cent. of its possible maximum. 

It is very improbable that the last four stops of the shunt 
regulator in the case mentioned by ‘ Also Worried " repre- 
sent 22 per cent. of the total voltage of the machine, and I 
am inclined to doubt that the machine ever maintained its 
full charging current. throughout the charge. 

Why does Mr. Hilder represent the charging voltage curve 
by a straight line? 

. H. W. Underhill. 
East Ham, gus! Ist, 1910. 


HYDROELECTRIC Powrr.—The address was omitted from 
Mr. W. J. Fenton's letter. On receiving it we shall be 
pleased to reply.— Eps. E. R. ' 
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BRUSSELS EXHIBITION. 


( Continued. from. page 116.) 


MESSRS. CROSSLEY BROS., LTD., of Openshaw, have an exception- 
ally good show of gas engines and plant. The engines are supplied 
with gas from their new type suction gas plant, using bituminous 


coal, which, it is claimed, completely cleans the gas with their . 


patent tar extractor, and is fitted with an automatic water feed to 
the vaporiser controled by the load on the engine. The coal 
consumed is guaranteed not to exceed 1 lb. per B.H.P.-hour at full 
load. 

The most important exhibit was a four-cylinder vertical gas engine, 
developing 110 B.H.P. on producer gas at 250 R.P.M. (fig. 13). This 
engine is provided with forced lubrication to all parts, and high- 
tension electric ignition. A powerful spring-loaded governor 
controls the amount of gas and air passing into the cylinders, and 
a hand regulating gear is provided by means of which the speed 
can be varied 10 per cent. above or below the normal. The mixing 
of the gas and air does not take place until these gases enter the 
inlet valve of each cylinder, thus obviating the possibility of back 
explosions in the supply pipe, and limiting the effect of a back 
explosion to the cylinder in which it takes place. 

The cylinder head containing the inlet and exhaust valves has 
ground joints and is water cooled. The valve gear is extremely 
simple and strong. Any cylinder can be put out of operation when 
desired by closing the gas cock with which each cylinder is pro- 
vided, without interfering with the working 
of the engine. The exhaust valve main con- 
necting up the cylinders is water jacketed, 
thus keeping down the temperature of the 
engine room. Starting is effected by means 
of compressed air, each cylinder being fitted 
with automatic admission gear. 

The firm are showing here for the first 
time their new type horizontal ras engine. 
The prominent feature of the design is its 
great simplicity. and the absence of all super- 
fluous and complicated parts. 

The engine bed is extended to the back end 
of the cylinder, which is, therefore, supported 
for its whole length. The valves are 
arranged vertically in the breech end, the 
inlet valve being placed immediately above 
the exhaust valve. A separate gas valve 
is mounted on the inlet valve spindle. 
The valves are operated mechanically by 
means of hardened steel cams. 

Governing is effected by varying the lift 
of the inlet valve, by means of patent vari- 
able admission governor gear, which has only 


two essential parts—namely, a movable fulcrum and' n radius 
lever. / 
The speed variation is from 12 to 2 per cent. above or below 


Fic. 14.—LAMPLESS CRUDE-Orr. 40-p.H.P. ENGINE. 


Fic. 13.— CRossuLEY FoUR-CYLINDER VERTICAL" II-. HI. p Gas ENGINE, 
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normal from full to no load. Ignition is effected by a low-tension 
magneto operated from an eccentric pin on the sideshaft. Auto- 
matic lubrication is provided. The engine gives 65 B.H.P. on pro- 
ducer gas, and is capable of carrying 10 per cent. overload. Its 
appearance closely resembles that of the crude-oil engine which is 
also exhibited, and which we illustrate in fig. 14. p. 209. 

Other exhibits include a single-cylindef horizontal gas engine of 
175 B.H.P., with engine bed of the girder type, specially designed 
for export; a marine oil engine for heavy duty, with propeller ; 
two horizontal benzine engines; a vertical petrol engine, and a 
small vertical gas engine and dynamo. The last is illustrated 
on p. 209 ; it has an output of 7 KW. at 750 R.P.M., and is similar 
in construction to the large vertical engine. 

Messrs. MARRYAT & PLACE, of London, whose stand was one 
of the very few that were completely finished on the opening day, 
are showing a 10-cwt. passenger lift gear with push-button con- 
troller, arranged to operate a model four-floor passenger elevator, 
and a car-switch and rope-operated lift controller. We illustrate 
the former herewith, showing the worm gear and magnetic brake. 
In the push-button controller, the number of parts has been reduced 


Fic. 16, -MARRYAT & PLACE LIFT GEAR. 


toa minimum, and the controlling panel and selecting switch are 
placed in the motor house, all contacts having been removed from 
the lift well. The connections are interlocked with the doors so 
that the cage cannot be moved while a door is open, and besides a 
push-button board in the car, there is a special stop button which 
enables any mistake in starting the car to be rectified by the 
passenger. 

THE MORGAN CRUCIBLE Co., LTD., of Battersea, have a stand in 
the British Industrial Section, on which a great variety of their 
Morganite brushes is shown ; these are made in layers so that the 
conductivity in the radial direction is very high, while the resist- 
ance in the peripheral direction is seven or eight times as great as 
the longitudinal resistance, facilitating the collection of the current 
while greatly assisting sparkless commutation. The plumbago of 
which the brushes are made is not subjected to a high tempera- 
ture in the course of manufacture, and consequently the coefficient 
of friction is very low: the metal tops and flexibles can also be 
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FIG. 17.- 7 BATTERSEA” LiGnrNING ARRESTER RESISTANCES, 


embedded in the brushes in the process of manufacture, ensuring 
a perfect electrical connection, without the use of solder. The 
“ Battersea carbon brushes are also shown. in which a special 
method is used for fixing the flexibles in position with a metallic pow- 
der compressed into a socket. and the “ Battersea” lightning arrester 
resistances, of which we give an illustration (tig. 17). The latter 
consists of a slab of insulating and fireproof material, in the 
surface of which a groove is made. which is filled with a special 
grade of carbon resistance powder: the terminals consist of carbon 
blocks with copper flexibles embedded in them. These resistances 
remain constant after repeated discharges, do not burn vut or short- 


circuit, are indestructible by heat, and are very compact ; they are 
suitable for over-pressure discharge apparatus, or any other case 
where a high resistance capable of absorbing a large amount of 
energy for a short period is required. With 6,000 volts applied to a 
standard slab for seven minutes, the current rose to a maximum of 
1˙9 amperes, and fell gradually to 1°35 amperes. 


(To be continued.) 


LEGAL. 


ELECTRICAL COMPETITION. 


IN the Chancery Division Mr. Justice Joyce had before him a 
petition by the Hendon Paper Works Co., Ltd., asking for the 
sanction of the Court to an extension of their powers so as to 
include, amongst other things, the generation of electric power for 
the purpose of lighting and heating their works at Sunderland. 

Mr. YOUNGER, K.C, appeared in support of the petition, which 
was opposed by Mr. Gore Browne, K.C., on behalf of the Town 
Council of Sunderland, on the ground that by their provisional 
order of 1891 they had the sole right of supplying electricity within 
their borough. They contended that the extension of the company's 
powers as proposed would enable them to finance and run an 
electric lighting company, and would thereby depreciate the 
Corporation's undertaking. 

R. JUSTICE JOYCE thought that there was nothing in the Corpora- 
tion's provisional order which prohibited the company having the 
powers they asked for, and he accordingly sanctioned the extension 
as proposed. 


CLARKE v. THE CONSOLIDATED ELECTRIC POWER AND 
APPLIANCES, LTD. 


THE plaintiff in this action, on Friday, moved for the appointment 
of a receiver of the defendant company. 

Mr. BEDDALL, in support of the motion, said he was the holder of 
£2,500 debentures, which was the whole of the. issue. The com- 
pany was formed for carrying out contracts under Government, 
and was very successful. It had, however, borrowed money, which 
had been suddenly called in, and there was a fear of a judgment 
and execution. The plaintiff accordingly moved for a receiver, on 
the ground that the assets were in jeopardy. 

The company did not oppose, and there being the necessary 
affidavits of fitness, MR. JUSTICE PARKER appointed Mr. J. W. 
Harling. 


ATTORNEY-GENERAL vr. CORPORATION OF WEST HAM. 


Mn. JUSTICE NEVILLE delivered judgment in this case on Friday 
last, as follows :— 

In this case the Attorney-General sues the Corporation of West 
Ham, to put an end to alleged illegality on the part of the Corpora- 
tion in the conduct of the business entrusted to them by the 
Legislature the statutory powers of the Corporation include the 
supply of electricity and of electrical fittings. For these and other 
purposes they have been entrusted with extensive powers of 
borrowing, in some instances (including their electrical undertaking) 
to be exercised with the sanction of the Local Government Board. 
The Corporation had 10 different accounts at their bankers into one 
of which, the general account, they paid all receipts on account of 
the borough fund and the general district rate, and upon which they 
drew in respect, amongst other things, of their expenditure upon 
their electrical undertakings. The Corporation kept in their books 
two electricity accounts, one called the capital account, dealing with 
expenditure on fixed capital, and the other the revenue account, 
which, besides showing the surplus or deficiency on the year's 
working, included their expenditure on electrical fittings and stores. 
Forthe latter they had borrowing powers to be exercised with the 
sanction of the Local Government Board, but they had not on 
March 31st, 1908, obtained any such sanction. Any deficiency 
upon the years working was estimated for in the rate for the 
following six months and levied: but no estimate was made in 
respeet of the capital expenditure upon the electrical under- 
taking. whether fixed or floating. This was found 
either from other funds of the Corporation not properly 
applicable for that purpose, or by an overdraft from the 
bank. On March 31st, 1908, the overdraft on the electricity 
revenue account was over 414.000, and on the capital account over 
£92,000. In my opinion these overdrafts were illegal. On April 
loth sanction was obtained from the Local Government Board for a 
loan on electricity capital account of some £64,000, Towards the 
end of 1905, by this and other expenditure made for legitimate 
purposes, but which was intended to be met out of funds to be pro- 
duced by the exercise of their borrowing powers, and for which, 
consequently, no estimate was made or rate levied, the Corporation 
had got themselves into considerable financial difficulties, and were 
unable. without financial assistance, to provide for their current 
expenditure. They had at this time unexhausted borrowing powers 
which (upon the sanction of the Local Government Board being 
obtained), would, if exercised, have to some extent enabled them to 
recoup their expenditure upon capital account, and in December. 
1905, they applied for sanction to borrow moneys in respect of 
certain works. It is only fair to the Corporation to say that the 
sanction which was ultimately given in respect of the greater part 
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of theiriapplication! was: not ‘so given until April 18th, 1908, and 
this delay undoubtedly added to their embarrassment, and tended to 
prolong the period during which they sought assistance. In this 
state of affairs the Corporation in November, 1905, applied for an 
overdraft to the defendant bank (the London and County Bank), 
and after some negotiation an overdraft was granted to 
them to the extent of £120,000, subsequently increased 
to £200,000; from the time when the overdraft . was 
granted until shortly before the commencement „of the action, 
the accounts were almost continuously overdrawn. At the time 
the Corporation obtained the overdraft they had unexhausted 
borrowing powers, and I will assume that these were in excess of 
the overdraft, though the evidence is somewhat meagre on the 
point. The Corporation appear to have considered, and they 
certainly acted, as though they were entitled to use moneys 
borrowed under specific powers, not merely for the specific purposes 
for which the powers were bestowed, but for any purpose to which 
any funds of the Corporation could lawfully be applied, so long as 
they kept proper accounts of the expenditure. I think the corres- 
pondence and applications to the bank show that they intended so 
to apply the bank’s advances from the first, and, in fact, the over- 


draft was allowed on alkthe accounts, and a general balance struck | 


daily upon them all. In my opinion this view of the position of 
the Corporation was erroneous. Ithink that if they raised moneys 
under a borrowing power, they were bound to apply the moneys so 
raised for the specific objects indicated by the statute. I think that 
upon this ground the obtaining of the overdraft was ultra vires of 
the Corporation. Whether an overdraft extended over several years 
for substantially the whole amount of the authorised loan could be 
justified as a temporary loan within the meaning of the decision, I 
need not decide; but, in my opinion, the question is at least 
doubtful. Upon the point whether, having regard to the statutory 
provisions under which corporations are enabled to procure the 
funds to discharge their liabilities, they are entitled to 
borrow money by way of overdraft for general expenditure, at all 
events, except under special circumstances, I also reserve my 
decision. The impropriety of municipal Corporations incurring a 
large expenditure on capital account in anticipation of sanction for 
loans not yet obtained is well illustrated in the present case, where 
the Corporation failed to obtain the sanction for a loan in respect 
of an expenditure of over £10,000 on electricity account, with the 
result that they were driven to make a levy for the amount, in my 
opinion an illegal levy, inasmuch as the proceeds were applied in 


Fig. l.—VERITYS “SALFORD” DOUBLE-ARM 15-H.P. MoTOR-STARTER. ’ 


payment of liabilities incurred more than six months before the 
levy of the rate. The bank having agreed terms with the plaintiff, 
I refrain from discussing what, upon the evidence, their position 
would have been in respect of their advances. On March 3lst, 
1908, the general account of the Corporation with the bank was 


largely overdrawn to the extent of some £38,000, after deducting 


the amount due to the consolidated loan fund, but which had, from 
time to time, been paid into the account in reduction of the over- 
draft in accordance with an arrangement with the bank. In my 
opinion the application of the amounts due to the consolidated loan 
funds in reduction of the overdraft was illegal. At the trial appli- 
cation was made for leave to plead the Public Authorities Pro- 
tection Act, 1893, and the Trustee Relief Act, 1888. In the course 
of the trial I gave such leave, subject to all questions of costs and 
adjournment, and the matter proceeded upon that footing. Counsel 
for the Attorney-General having refrained from asking for relief 
against the defendant Patterson personally, the Trustee Relief Act 
can have no application. The question of the applicability of the 
Public Authorities Protection Act, 1893, was not fully argued. In 
my opinion, however, it-would apply in favour of the Corporation 
and the borough treasurer in respect of acts completed more than 
six months before action. The overdraft, however, from the bank 
and the repayments out of the moneys due to the consolidated loans 
fund continued up toa period within six months before the com- 


mencement of the action, and I think the plaintiff is entitled to 


declaration in respect of such continuing illegality, although the 
laintiff is not entitled to all the relief claimed. I think that, 
aving regard to the time at which the application to amend was 
made, this should make no difference as to the incidence of the costs 


` A 


of the action. I propose to declare: (1) That the overdraft 
obtained from the bank for general purposes in respect of borrowing 
powers granted. for specific purposes was ultra vires and illegal; 
(2) that the application of money to the consolidated loans 
fund in payment of such overdraft was ultra vires and 
illegal; (3) that the borrowing of money from the bank 
for the purpose of the electricity account, otherwise than 
in the exercise of borrowing powers with the sanction of the 
Local Government Board, was ultra rires and illegal. The 


` defendant Corporation and the defendant Patterson must pay the 


costs of the action. 

MR. DANCKWERTS (for the Corporation) said that if the Corpora- 
tion got the sanction of the Local Government Board it would put 
them straight, and they would be able to proceed. He wanted an 
expression of opinion from his Lordship that there was nothing to 
prevent the Local Government Board, if they thought fit, from 
giving that sanction. 

His LORDSHIP refused to do that. | 

Mn. DANCKWERTS asked his Lordship for time, so that the Cor- 
poration could put themselves straight. He suggested until March 
3lst, so that they should not be presumed to intentionally break 
the declarations that his Lordship had made, as some proceedings 
might be taken on the other side to enforce the judgment. 

His LORDSHIP said that he did not think that there were any 
means by which the declarations he had made could be enforced. 
He had not granted an injunction. His judgment had no further 
operation than that it made it res judicata between the Attorney- 
General and the Corporation. | 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Aston Motor-Starters. 


Messrs, VERITYS, LTD.. of Plume and Victoria Works. Aston, 
have brought out a new series of starters for motors of all kinds, 
some of the designs being entirely new. In all of these the resist- 


Fic. 2.—ASTON THREE-PHASE STARTER. 


ance is composed of open metal spirals supported on insulated iron 
carriers, up to 70 H.P., for which and higher powers cast-iron grids 
are used. These resistances are particularly easy to repair. 

Simplicity and accessibility are the leading features of the new 
lines, which cover a wide range of requirements, and are entirely 
British-made. The accompanying illustration, fig. 1, shows one of 
the double-arm starters now made by the company ; this is provided 
with a " totally enclosed " front having a glass inspection window, 
the lever being actuated from the outside. The special characteristic 
of this starter is that if an overload occurs during the act of 
starting, the follower arm is released and falls back to the off 
position. Both no-volt and overload release attachments are 
provided. 

Fig. 2 shows a neat three-phase rotor starter for a slip-ring 
motor, with open front, but without automatic release. A variety 
of other patterns is made, as well as shunt regulators and combina- 
tions of starters and regulators. 


Keyholder with Evans's Twin-Grip. 


Some time ago we drew attention to the advantages of the twin-grip 
lampholder invented by Mr. H. E. Evans and introduced by MESSRS. 
BELL Bros. & Co. (LON DON), LTD., of 63. Bishopsgate Street Within. 
E.C. This device does away with the risk of short circuiting in the 
ordinary cord-grip, and we understand that it has been largely 
specified by consulting engineers and others for recent installations. 
Messrs. Bell Bros. have now gone a step further and introduced a 


push pattern keyholder combined with the twin-grip, an illustration 
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of which we give herewith. This device is substantially made and 
will, no doubt. be appreciated in the many cases where this class of 
switch-holder finds favour. 
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FIG. 3.—EVANs's TWIN-GRIP KEYHOLDER. 


Full particulars of this device, with prices, &c., are given on 
sheet 4. which will be supplied on application. 


Country House Lighting.—Mn. Jous RICHARDS, 
electrical engineer, of Burton-on-Trent, has been awarded a silver 
medal by the Staffs. Agricultural Society for his exhibit o° a plant 
for a country house installation. at the recent show. 


HANDY CARDS. 


By "INTERESTED." 


WHERE card systems are in use many half-hours may be 
saved by making summary cards, instead of writing the 
same particulars on about half a dozen different cards. 
These need not be specially printed, but a few plain cards 
held in reserve can easily be ruled according to the require- 
ments of each special case. 

Take, for example, a number of men engaged in laying 
mains or erecting arc lamp columns and lamps in the publie 
streets, or working on five or six various Jobs within one week, 
and assume that one cost card is given or used for each job, and 
that all the time worked and material used on the particular 
Job is collected thereon. This means five or six cards with 
the same 20 or so men entered on each, which is not 
necessary. A wages summary card, made out somewhat 
like the following, would save a deal of unnecessary writing 
and time, as the 20 men would only appear once, and then 
on the summary card, and all that is put on the cost card 
proper is * Summary card—so much." This illustration 
clearly sets forth the meaning :— 


KI LAN ore eae ra MSS Bae Starmary CARD. 


ME i eee - 


i | 
00. No... I. O. No. J. O. No.. J. O. No. | Totals. 
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Only one occasion. is mentioned here by way of example, 
but, in a central station or works of any size, a little thought 
would often show up opportunities of saving unnecessary 
writing and useless duplication of figures. Of course, a 
special guide card will have to be used in the card cabinet 
for these summary cards, which can be arranged numerically, 
or in any other way thought best by the person using them. 

Another card which might be classed as * handy” is the 
one shown at the top of this page. 

As the diagram shows, oue side is used for recording 
particulars contained on the consumer’s application form, 
and space is provided for the mains engineer or super- 
intendent to write thereon details and sizes of the con- 
sumer's meter, service cable, installation, &c. The ruling 
and general arrangement are such as to allow of the same card 
being used for two consumers at the same address, as in 


I 
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the case of a house let in two parts, and also for premises 
where the tenants are frequently changing. 

The extra size of the card, and the ruling, cost very 
little extra at the outset, and sometimes Occasion arises 
when a few particulars relating to the previous consumer 
are an advantage. On the reverse side the pattern is arranged 
for the consumer’s account of energy supplied, and requires 
no description, as all is plain sailing. Arranging the card 
in the manner described—viz., service notes on the one 
side, and the consumer’s account made up on the other— 
saves the necessity for a second batch of cards or an extra 
book, where it is the practice to use both sides of one card 
for the account only. 

Yet another useful little card, which takes up a very 
small amount of space in a cabinet, is the sub-station record 
described and shown below :— 


SUB-STATION. 
LENGTH. BREADTH. HEIGHT. 
H.T. Board | | | | | | | | 
Ge | [| s 
ä „ — | ees 
Fuses. : l | 
L.T. Board | | | | 
Cables. HON | . AME i 
Fuses. | | | |t | | 
Transformer type. UNDE SS xS No 
EBFT Eoo . ĩͤ oes Ventilator 
Spare Pi[des H. T. Board divided.......... 
L. T. en, ea 
Date of Visit. | Remarks. | Inspector. 


The first or front side is used for recording details of the | 


size, equipment, &c., of the sub-station, and on the reverse 
the inspector or mains engineer enters from time to time the 
date of his visit to the sub-station in question, and also any 
remarks as to the state of fuses and the apparatus generally, 
and, in fact, any of the numerous notes required from month 
to month or week to week, as the case may be. This is a 
handy little record iu the true sense of the word, because 
it forms a check on the visits by the inspector, as well as an 


aecount of the necessary repairs and alterations required or 
carried out. 


BUSINESS NOTES. 


Book Notices.— 7e Felirstowe Electrical Bulletin.— 
A neat little brochure has been issued by the Suffolk Electricity 
Supply Co., Ltd., Stowmarket, of which Mr. Napier Prentice is the 
engineer. It states in brief the advantages of electricity for 
lighting, heating and cooking, and contains numerous illustrations, 
accompanied by short descriptive notes in non-technical language, 
of the many devices which can be attached to an electric lighting 
circuit. We note that this enterprising company is even prepared 
to supply electricity to the owners of tents on the beach by 
temporary wires. It is interesting to see, too, that the local con- 
tractors support the undertaking by advertising in the brochure. 
Metal-filament lamps are put prominently in the foreground, and 
vacuum cleaners, cookers, irons, fans, illuminated signs, &c., are 
included amongst the items illustrated. A list of appliances useful 
to tradesmen is given. The Bulletin should prove useful as a 
business producer, and deserves our hearty commendation. 

Universal Directory of Railway Officials, 1910. Compiled under 
the direction of S. R. Blündstone. London: Directory Publishing 


Co. Price l0s.—This is the sixteenth year of publication, a fact 


which renders comment unnecessary. The work includes practically 
all the tramways worked by power in the United Kingdom, as well 
as the railways of the world. There are several indexes, besides 
the directories for the different countries, and the personal index of 
railway officials alone occupies nearly 200 pages. 

Galvanic Batteries and their Manufacture.—This is a reprint of 
an illustrated article in the Electrical Magazine, describing the 
many types of primary cella manufactured by Messrs. Siemens Bros. 


and Co., Ltd., at their Woolwich works. Copies may be had on 
application to Messrs. Siemens Bros. & Co. | | 

Practical Electroplating. By G. Gentry. London: Percival 
Marshall & Co. Price 1s. net.—This is one of “ Marshall's Prac- 
tical Manuals,” and gives in simple language directions for the 
amateur or beginner in the art. It deals with the deposition of 
silver, gold, nickel and copper, and besides sections on the elemen- 
tary principles involved, and the methods adopted in practice, it 
includes working instructions for polishing metal surfaces. There 
is great scope in electroplating for the production of highly effec- 
tive and artistic results, and the book may be recommended aa an 
admirable guide to its technique. 

“ Die Ueberlandzentrale Besswitz" is a pamphlet which we have 
received from the Allgemeine Elektricitüts-Gesellschaft, of Berlin, 
&nd is of special interest in that it describes, with many illustra- 
tions, not only the “overland ” hydro-electric station of Besswitz, 
but also the methods adopted for transmitting and distributing the 
electrical energy at 10,000 volts to the adjoining districta, and the 
many agricultural operations for which it is utilised. Motors of 
1,656 H.P., and lamps equivalent to 466 KW., are supplied in the 
neighbouring village and farms, the prices charged ranging from 
24d. to 2d. per Kw.-hour for power, and 4d. fer lighting. Useful 
data are also given regarding the consumption of different 
machines, Leaflets relating to a new controller and to an auto- 
matic pumping system for the supply of houses with water have 
been received. 

„The Oechelhauser Gas Engine in Great Britain.“ Reprint of 
paper read by J. W. B. Stokes and J. Cunningham before the 
Glasgow University Engineering Society, November llth, 1909. 
Glasgow: Messrs. William Beardmore & Co., Ltd. 

"General Foundry Practice." By William Roxburgh. London: 
Constable & Co., Ltd. 1910. Price 10s. 6d. net. 

“Industrial and other Aspects of the City of Aberdeen.” 1909. 
Aberdeen: The Corporation. Issued gratis.— This is an admirable 
pamphlet designed to make known the attractions of Aberdeen as 
a suitable place for new industries, as well as a desirable place of 
residence. The population of the city has risen rapidly, being now 
170.000, and the rates are only 5s. 84d. 

" Transactions of the South African Institute of Electrical 
Engineers.” Vol. I, Part 6. May, 1910. Johannesburg: Pub- 
lished by the Institute. Price 2s. 

Leitfaden zum Elektrotechnischen Praktikum." By Dr. G. 
Brion. 1910. Leipzig: B.G. Teubner. Price M.10. 

“ Electro-Metallurgy." By W. G. McMillan and W. R. Cooper. 
Third edition. 1910. London: Chas. Griffin & Co. Price 128. 6d. net. 

Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXVI, Part 8. July, 1910. London: 
Andrew Reid & Co. 

„The Theory of Ionisation of Gases by Collision." By John S. 
Townsend. London: Constable & Co. Price 3s. 6d. net. 

»The Physical Review." Vol. XXXI, No.1. July, 1910. Lan- 
caster, Pa.: The Physical Society. 

„Science Abstracts.” Vol. XIII, Part 7. July 25th, 1910. 
Ee Hone A and B. London: E. & F. N. Spon, Ltd. Price 1s. 6d. 
eac 


“ Bulletin of the Association des Ingénieurs Electriciens.” July 
20th, 1910. Liége: Rue Saint-Gilles, 31. - 
‘Statistics of Electricity Works in Austria.” 1910. Vienna: 


Selbstverlag des Elektrotechnischer Vereines. Price 2°50 K. , 
Boletin Tecnologico de la Asociacion de Peritos Industriales.” 
Vol. XI, No. 61. July 20th, 1910. Madrid: Tuencarral, 137. 
“ Proceedings of the Physical Society of London.” Vol. XXII, 
Part 2. July, 1910. London: Taylor & Francis, 
“The Calculus for Beginners.” By J. W. Mercer. London: 
Cambridge University Press. 1910. 


German Enterprise in China,—The SIEMENS CHINA 
ELECTRICAL ENGINEERING Co. is the title of an organisation 
formed in Berlin under this English name as a limited company, 
and with a capital of £25,000. Its object is stated to be the sale of 
articles of manufacture by the Siemens-Schuckert Works, the 
Siemens & Halske Co., and Gebr. Siemens & Co., of Lichtenberg, as 
well as of the firms of Siemens Brothers & Co., of London, and 
Siemens Brothers Dynamo Works, Ltd., of London. Herr Karl 
Friędrich von Siemens is the manager of the new company. 


Consular Notes,—Liberia.—The British Consul at 
Monrovia reports that direct cable communication with Europe 
was established by German cable, rid Teneriffe, on March 21st, 
1910. There are no local telegraph or telephone systems yet 
established. 

Canary Islands.—The British Consul reports that the new 
German cable from Emden direct to Santa Cruz was completed in 
August last. As stated above, the line has now been extended to 
Monrovia, Liberia. The installation of a system of wireless tele- 
graphy to Europe, Cape Colony and South America is now almost 
completed, and it is expected that communication between Tene- 
riffe Grand Canary and Cadiz will be established immediately; 
the system adopted is the Popp system, and the radius of commu- 
nication is 3,000 miles. The old steam tramway between Las 
Palmas and Puerto de la Luz, 34 miles, is being electrified by a 
Madrid company, which has bought the concession, and it is 
expected that the electric cars will be running by June, 1910. 

ayti.—The British Consul reports that a concession for lighting 
the town of Port au Prince by electricity was granted in 1909. 
Some of the machinery has arrived, and it is hoped that lighting 
will be possible by the end of 1910. 

Roumania.—The British Consul at Galatz reports that the dock 
administration are removing the steam cranes at present in use in 
the existing dock to up-river ports and will replace them by eight 
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new electric cranes. | The British Consnl at Sulina reporta that an 
installation of electric light has been introduced at that town. 


Italy.—The British Consul at Savona reports that tbe Italian 
State Railways have decided’ to ‘extend the ‘electrification of the 
Savona-Guiseppe railway to the station of Ceva; the total length 


of the electric line will de about 28 miles. The Consiglio Provin- 
ciale, of Genoa, has granted to a preliminary committee composed 
of several capitalists of Savona, a 30-years' concession for the con- 


struction and working of an electric tramway from Savona to Vado; 
with a branch to the Cemetery and Quiliano. A company is about 


to be formed with an initial capital of .800,000-lire, and it is 


hoped that by the end of 1911-the line will be completed and ready 


for use. : 


China.— The British Consul at Nanking reports that an electric 


light company, with native capital, was formed early in 1909. 


Machinery has been secured from the United Kingdom, and is 


now (March, 1910) being erected under the supervision of a 
It is hoped to begin operations daring the 


British engineer, 
present year. - AT NDA : ; 
In a recent report, the British Consul at Newchwang writes 
regarding the openings for electrical goods in Manchuria: :—“ The 
prospects are hopeful, for in most of the large towns ir Manchuria 


electric light and telephone installations are either already: in: 
In almost. every case, however. 


existence or are contemplated. 
contracts are in Japanese hands, and the firms show no. incliriation 
to make use of or encourage the use by their clients of any other 


than Japanese material, which, though cheap enough, is not of the 


best quality.” Me : C 
France. The British Consul at Nice reports that a tram way 
line from Nice to Antibes was completed and opened for traffic in 
February, 1909. The line from Vesubie to St. Martin Vesubie has 
been opened provisionally, steam traction being used for the present, 
but an electric installation is being proceeded with, and it is 
probable that electric traction will be started in the summer of 
this year. The construction of the Tinée Valley line (from Mesela to 


St. Sauveur) is nearly cqmpleted, and it will be opened to traffic— . 


steam traction at first —some time before the end of the year. The 
construction of the lines from Cagnes to Grasse and from Cagnes to 
Vence, is in an advanced state; but they are not likely to be opened 
for traffic till next year, with the exception of the section from 
Grasse railway station to Pré du:Lac, which is to be opened shortly, 
The line from Mentone to Sospel— by reason of the triumphs of 
engineering which jt will exhibit, as well as the beauties it will 
present to admirers of the picturesque— will, perhaps, be the most 


remarkable of the many tramways by which the Department. 


of the Alpes Maritimes is intersected. ` The work of con- 
struction is being actively proceeded with, and the opening 


will take place towards the end of the year. A start has been 
made with the construction of the lines of the Valley of the Var 


and Esteron. 
telephones in the Alpes Maritimes has continued to make progress. 
A number of communes have been linked up with! Nice, and the 
comprehensive scheme for the Department which has been 
sanctioned by the Conseil-General will be hrought into complete 
operation in two or three years. „ A e 
Palestine. The British Consul at Damascus reports that jhe 
local tramways are gradually being more and more used by the 


public, and the mean of the monthly takings for the three years: 


1907-9, was about £790, £820 and £980 respectively. There are 
now 37 cars, of which 16 are closed cars, newly introduced last 
winter. The line along the Salahiyeh road (about 1} miles) was 
doubled last year. It is proposed to carry on (and a beginning is 
eint made) the line both east and west of the head station at 


salahiyeh to a distance of 1,880 metres (about 14 miles) as far as 


the Mosque of Muhreddine. Arabi, by a new road through the 
wardens, and also about 1,100 metres (1,200 yards) west wards 
towards the house of Nazim Pasha. The company are also planning 
to extend the line from the. Meidan terminus to both the railway 
stations of the Hejaz line and of the French company's line, which 
are only a few hundred yards distant, and facilities will be afforded 


The methodical development of the network of 


for the transport of cereals thence to stores along the Meidan 


quarter. The question of buildiny a line to Muzzel-Kassab, as also 
that of connecting with Duma, a.township six miles north of 
Damascus, is suspended, as the terms of expropriation of land are 
still under discussion with the. municipality. The receipts 
for electric lighting. almost. touched a total of .£700 for the 
month of December last—the highest yet recorded. Nearly 
1.300 private houses have electric lighting. with about ten 
lamps per house... The.increased demand has been very marked 
lately. Motive power. is also established, or being applied for, by 


four or five workshops, besides the Hejaz Railway workshops, which 


latter now pay at the rate of about £1.280 per annum for their 
supply. Thus the company is making very satisfactory progress in 
all three branches. 


Japan. The British Consul at Tajnan reports that at the end of 


December, 1909, electric light was first seen in South Formosa. 
The power station is situated at Chikushimin, a little to the east of 
Banshoryo, whence electric light and power will be supplied to the 
towns of Tainan, Anping, Hozan and Takow. An irrigating canal 
424 wiles in lenyth is also to be constructed there, and another 
45 miles long. to the south branch canals, drawing supplies from 
these main canals and destined to irrigate the whole neighbourhood, 
These canals will ayyreyate in length about four times that of bhe 
main canal, be SUC ee ee t e 
Madeira.- The British Consul at Madeira reports that tbe con- 
Cession recently held by the Madeira Electric Lighting Co., Ltd., 


has been transferred by the Camara to a company. called. the 


Madeira Electric Lighting Co. (1909), Ltd., which has been duly 

registered in London and Portugal. The capital of the new com- 

pany has been guaranteed by a London company. It is the inten- 
t 7 E quc 4e wuw :, (0 Drs „5 27 me c 


2 4 + 
- 


Nott 5 


THE ELECTRICAL REVIEW. ee No170 sevi 10 


tion of the new company to increase the illumination of the street 
lights, and to keep the supply on the mains day and night, so that 
electric fans, electric irons for embroidery work, &c., may be used, 
and energy supplied to motors for use in any factories or mills 
where required. The present plant in the génerating station will 
be scrapped, and plant of the very latest type put in to replace it. 
When the new plant is erected the mains will be extended to the 
whole of the Concelho of Funchal, so that residents in the mount 
district -St. Martino, St. Roque, St. Antonio, &c.—may have the 
electrie light. There is a local advisory board of directors, com- 
posed of British and Portuguese, with Mr. A. Barron, M. I. C. E., as 
engineer - in- chief. From all one can gather, a telephone concession 
is to be taken over. and worked by the, Government, but when the 
system will be in working order it is impossible to say. It is 
stated that the cost will be about £4 128. for each telephone, and 
on first installation a further charge of £1 4s. will be made. The 
system is to be worked in Funchal and district, and if successful ' 
will be further- extended. UE 
Russia,—The British Consul at Batoum reports as follows in 
connection with the possibilities for the investment of British 
capital in the district :—" In view of the many schemes which 
were before the Russian Government during the year 1909 for 
building steam and electric railways and tramways, constructing 
roads, establishing motor-car communication between points, con- 


. Structing harbours, and for the development of municipal enter- 


prises, mining and other industries in the Caucasus, many.of which 
are likely to advance a stage or two during the present year, and 
some of them even progress sufficiently towards maturity to warrant 
a good deal of activity on the part of capitalists, I should fancy a 
wide field has thereby been laid open to British firms and financiers 
to become engaged in enterprises in this country, most of which, I 
think, if carefully handled, should give good results, but it should 
be borne in mind that many of the schemes, in making headway 
through the various stages through which they have to pass, are 
handled in the Russian capital, to which communications in con- 
nection with them should: be addressed, seeing that any decisive 
and final decision on them will emanate from St. Petersburg.“. 

The British Vice-Consul at Baku reports that the town of Baku, 
having raised a loan of some £2,842,000, certain sums have been 
set apart for the building of an electric station, the lighting of the 
town by electricity and the electrification of the tramways, &c., all 
of which will call for foreign supplies. It is intended to light the 
town by electricity by means of 960 arc lamps. Nothing definite 
has been settled as to whether the municipality will build its own 
power station or come to some arrangement with theexisting power 
company. The question of the electrification of the tramways is 
also unsettled, as it depends upon the arrangements made as regards 
the power station. 

In connection with the possibilities for British trade, H.M. Vice- 
Consul writes as follows: | im 

“It is only in motors, steam engines and tin that British imports 
hold their own, and as regards motors and engines, all credit must 
be given to the two or three firms that are working most energetic- 
ally and have their own men on the spot. Undoubtedly British 
goods hold their own as far as quality is concerned, and most traders 
would prefer to deal with the United Kingdom on anything like 
the terms granted by our foreign competitors. I think the chief 
difficulties which beset us in this market, and which are fully over- 
come by other nations, are the. following :— 

1. Our foreign competitors issue catalogues in Russian, with 
prices in roubles, goods delivered Baku or at least duty and freight 
paid Batoum, and weights given inclusive of packages. British 
traders invariably issue their catalogues in English with Enplish 
currency f.o.b. British port, and. very.often no price list at all is 
given, but will be forwarded on application. 

"32. British travellers are seldom seen here, and those that do 
work this district invariably require an interpreter. 

" 3. Local traders, especially the smaller houses, who have no 
English correspondent, do not know where to apply and have to rely 
on houses in the larger centres—having no facility of ever getting 
into direct communication. The addresses of various manufacturers 
can be obtained at the Vice-Consulate, but that is not all that is 
required. Our foreign competitors have houses here where samples 
can be seen, terms can be learnt, and in many cases stocks are 
kept. : . 

" 4. Terms and oredit.— These are all-important factors. It must 
be remembered that the merchant here receives payment in from 
three to six months ; therefore when he has to pay cash he is bound 
to ask an enhanced profit. Our foreign competitors understand this 
thoroughly and meet their customers in every way possible—in many 
cases paying both freight and duty. For instance, belting is for- 
warded here freight and duty paid and the agent pays the mánu- 
facturer from three to six months after the belting has been sold, 
It is quite understood that manufacturers with a small capital from 
which they require & quick turnover are unable to givelong credite, 
but it seems within the bounds of possibility that an arrangement 
could be come to with banking firms whereby the manufacturer is 
able to obtain a part payment on the documents for his shipmen 
being taken up. | : 

"5. Another point to be borne in mind is the study of local con- 
ditions and what is required for the market. In this respect a 
great deal depends on the larger centres, such as Moscow. Dealers 
here do not carry larre stocks and prefer to deal with firms having 
a head agency in Moscow, whence delivery can be effected ina 
week or 10 days in case of necessitv, whereas at least two months 
must be reckoned from the United Kingdom. 

"In all cases where credit is asked for, careful inquiries can 
always be made beforehand." ; N 

Spain. — The British Consul at Corunna reports that negotiations 
for the electrification of the existing five miles of the mule-drawn 
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tramways actually running in Corunna are still being continued. 
A Spanish syndicate has made an offer to the present owners of. the 
concession, and a British syndicate has also offered to examine their 
scheme, but for the time being preference is given to the Spanish 
group. It is hoped that a settlement with one or the other of these 
offers will soon be reached. l 

The Vice-Consul at Concubion reports that direct telegraph wires 
connect Concubion with Corunna and Muros; there is further a 
direct wire to the Semaphore at Finisterre, and another wire which 
connects with Santiago via Muros. 

The British Consul at Seville reports that electricity is being 
introduced there in various ways to lighten the labour on farms, 
more especially for the turning of the heavy wheels which draw 
water from the wells. The German company continues to enjoy a 
monopoly of providing electric power for Seville, and has further 
secured it by obtaining control of the power from La Hidro Elec- 
trica del Guardiaro. Thus the competition which it was hoped 
might tend to reduce the price has failed. At Algeciras an English 
firm has set upa new electric lighting installation and their competi- 
tion with the old company is proving of great benefit to the town 
and the poorer section of the community. . ; l 

The British Vice-Consul at Cadiz reports that the wireless tele- 
graphy station at Puntales, though ready, is not yet open to the 
public ; financial difficulties are delaying the completion of its 
principal object station, the Pico de Teire ín the Canary Islands. 
Messages have been successfully sent to Paris, though none can yet 
be taken: The present management is in French hands. a 

The British Vice-Consul at Cordoba reports that serious efforts 

are being made there to induce foreign capitalists to establish a 
system of electric tramways in the town, to which end the local 
euthorities are prepared to offer every facility possible. As a pre- 
liminary step they are opening up a new broad street into the heart 
of the city. Fuel, however, is very dear, and unless sufficient water 
power can be obtained at a reasonable price (which seems possible) 
and somé other business combined with the working of the tram- 
ways, such as electric lighting or some manufacture, it could hardly 
be made to pay, the people being in no hurry to get from one part of 
the town to another and the distances being short. The streets are 
also extremely narrow, though wonders have been accomplished by 
the tramways in Seville in somewhat similar circumstances. 


The Price of Platinum.—It is announced from Paris 
that, notwithstanding the dead season, the Compagnie du Platine 
maintains the high price of the metal, and the raw mineral continues 
to be bought for American account at high prices on account of the 
iridium contained in it. The quotation for platinum has never 
previously reached such a high position as at present. In the 
financial year 1908-9 the company began on October 13th, 1908, 


with a price of 3,400 fr. per kilogramme, which was increased. 


gradually to 4,000 fr. in January, 1909. The. quotation then 
declined temporarily to 3,800 fr., but in the summer it reached 
4,000 fr. 4,250 fr., and 4,500 fr. The current financial year com- 
menced on October 13th at 4,500 fr., in the winter it rose to 
4,850. Ei and in May and June of this year to 5,000 fr. and 
5.250 fr. 


Trade Announcements, — Mr. H. L. JonNsow, 
electrician, has opened new premises at 19, Tamworth Street, 
Lichfield. e 

The business of Mr. E. H. Pickford, electrical engineer, 264 
and 266, Ecclesall Road, Sheffield, has been taken over by MESSRS. 
PICKFORD, TROWN & Co., LTD. (7 | 


The business of the late Mr. James Eddy, electrician, of Market 


Street and Commercial Road, Penryn (Cornwall), has been purchased 

by Messrs. WILL J. EASO & CO. Tn. 
The offices of THE BIOScOPE are now situated at 85, Shaftesbury 

Avenue, London, W.C. en 
Mr. E. P. Allam has disposed of ‘his entire interests in the 


PREMIER ELECTRIC CONTROL, LTD., and has now no connection 


with this company. 


Holidays.—Mrzssns. Davis &, TIMMINS, LTD., King’s. 


Cross, London, N.—The worksare closed from July 30th to August 8th. 
THE ELECTRIC & ORDNANCE ACCESSORIES Co., LTD., Cheston 


Road, Aston.—The works and offices are closed until Monday- 


morning, August 8th. 
Insulating Varnish and Paint.—As recently men- 


tioned, we received samples of their baking and insulating varnish, 


and air-drying insulating paint (Falcon brand) from MkssRs. 
WILKINSON, HEYWOOD & CLARKE, LTD., of 7, Caledonian Road, 
King’s Cross; we have now examined these, and find them to be, so 
far as we can judge, in accordance with the makers’ claims. 


For Sale—Messrs. WHEATLEY KIRK, Price & Co. 
have for disposal by auction, two 15-kw. Robey-Westinghouse gene- 
rating sets. For particulars see our advertisement pages in this 
issue. 


Patents in Holland.—Messrs. W. P. THOMPSON AND 
Co., chartered patent agents Liverpool, write as follows :—“ The 
following is the text of the New Patent Act which has just passed 
the Second Chamber in Holland, and will almost certainly become 
law before the end of this year. A patent must be for a new pro- 
duct, a new process or a new employment of a product or of a 
process. In the word 'product, however, a machine or apparatus 
is included, as these are the product of human workmanship ; also 
a chemical product is included in this if it be not known before. 
The invention, however, must be an industrial application. A 
patent for &new process covers the article itself, provided it has 


been obtained by that process. The first applicant for a patent is 
held to. have the right to it whether he be the inventor or not, but 


ood 
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inventions to be validly patented must not have been publicly 


described. or known-in any way, so that they can be readily used by - 
experts in the art. An invention, however, protected by anyone in 
any countries of the Conventin for the protection of industrial 
property is, per «e, protected by that person in Holland for one year 
from the date of the first protection abroad, provided the patent be 
applied for within that year. If an employé of another person, 
firm or company take out a patent he must mention the name of. 
his employer and the nature of his employment, and certain other 
particulars, and the employer can apply to have the patent granted to 
him on his paying a reasonable compensation to theinventor, and if this 
cannot be agreed upon, the Board of Examiners if desired by the 
inventor, will decide. The rules as regards international exhibitions, 
patents of addition, and the rights of an inventor are much the 
same as in England, except that a man who has begun to use the 
invention privately before the date of the patent, has the right to 
continue its use in his own industry provided he notifies the Patent 
Office within six months of the date of publication of the invention, 
giving satisfactory proofs thereof and such prior use does not make 
the patent invalid. Patents can be opposed within six months of 
their being allowed and thrown open to public inspection on the 
ground that the invention or part of it has been taken from the 
opposer by the opponent or that he is a joint inventor. There is a 
compulsory clause obliging inventors who have not worked their 
inventions sufficiently in the realm by the end of three years to 
grant licences to other parties on satisfactory terms ; also patentees 


of improvements on the invention can obtain compulsory licences 


at reasonable rates, but the patentee of the improvement must in 
such case license his invention to the inventor. The Board of 
Examiners decide the terms of the licences in each instance. There 
are annual taxes gradually increasing each year. “Patented articles 
must be marked in such manner as the Patent Office may appoint. 
Infringements and false marking is both a civil and criminal 
offence, and entails damages. Within five years of the date of the 
patent the patent must be worked bond fide in an industrial 
establishment in the realm, otherwise the patent can be revoked. 
A patent can be extended on application to the Dutch East Indies, 
Surinam and Curacao.” i 


Bankruptcy Proceedings. — HAROL D SHEEN MARTIN, 
Rock Park, Rock Ferry. This debtor, examined at Birkenhead 
Bankruptcy Court on Friday, last week, on accounts showing liabilities 
amounting to £189, assets estimated to realise £1,054, and a sur- 
plus of £864, said he was an electrical engineer, and commenced 
business in Fontenoy Street, Liverpool, in 1898 with practically no 
capital. He spent two years in South Africa, and on his return 
found that the business owed a lot of money. Subsequently he 
was joined by a partner, who put £500 into the concern, but a year 
later the partnership was dissolved, debtor agreeing to pay his 
partner £250 and take over the liabilities and assets. The money, 
however, was never paid, and in April, 1907, debtor executed a deed 
of assignment, his liabilities being £1,156, and assets £277, a divi- 
dend of 84d. in the £ being paid. Debtor later took out a patent 
for an electric economiser, which he sold to a company, receiving 
£1,000 fully-paid shares and £160 in cash. He mortgaged the 
shares, and with part of the proceeds took up another 100 shares. 
At present he was the manager and a director of the company, 
receiving £2 per week. As a scheme for payment of debts in full 
was proposed, the examination was adjourned for this to be carried 
out. à 
W. L. GRIMSLEY, electrician, Springbourne.—A receiving order 
was made on the debtor's petition on July 20th, at Poole. The 
first meeting was held on July 30th, and the public examination 
will take place on August 26th at the Town Hall, Poole. 

H. J. BURDETT, electrical engineer, Coventry.—Last day for 
receiving proofs, August 10th, 1910; trustee, A. Cripwell, 12, 
Cherry Street, Birmingham. ; 
. PLATT & BLEASDALE, electrical engineers, Bolton.—Notice is 
given of first and final dividend of 7s. 3d. in the £, payable on 


August 11th, at 10, Acresfield, Bolton. 


FH K. P. BARHAM (South of England Electrical Engineering Co.), 
electrical engineer, Portsmouth. — Application for discharge will 
be heard on October 13th, at Portsmouth. 

. FELGATE & STOREY, electrical engineers, and A. E. FELGATE, 
Reading.—Last day for receiving proofs, August 5th, 1910. 
Trustee, B. P. Allnatt, 2, Forbury, Reading. 


Dissolutions,—Fox & Co.—The partnership between 
W. J. R. Fox, Jun, and Arthur Brooke, electrical engineers, 
ed has been dissolved by mutual consent ; the latter will attend 
to debts. 

G. H. FREEMAN & Co.— The partnership between E. E. Jennens, 
A. E. Summers and G. F. Summers, electrical and general engi- 
neers, Gosta Green, Birmingham, trading as above, has been 
dissolved by mutual consent. 

PLUMB & HonsFIELD.—The partnership between J. A. Plumb 
and F. W. Horsfield, electrical engineers, Newman Street, London, 
has been dissolved by mutual consent, 


‘LIGHTING and POWER NOTES. 


Aberdeen,—The Electricity Committee does not think it 
desirable at present to join in the promotion of the Bill proposed 
by the Incorporated Municipal Electrical Association, 

Accrington.—The Electricity Committee has agreed 
upon terms at which it is prepared to supply electricity in bulk to 
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the Haslingden Corporation, and has also decided, with a view to 
giving effect to the proposal, to apply to the Board of Trade for 
an order under Sec. 4 (3) of the Electric Lighting Act, 1909, per- 
mitting the Corporation to give the aupply. l 

Consideration was given to the question of renewing the storage 
battery at an estimated cost of £2,200, after deducting the proceeds 
of the sale of the old plant. It was eventually decided that a new 
storage battery be installed, the cost to be defrayed out of revenue. 


Barrow-in-Furness.—The Chamber of Trade has passed 
a resolution protesting against the proposed promotion of a Bill in 
Parliament giving powers to public bodies to provide and deal in 
electric lamps, meters, and fittings for lighting and power. The 
T.C. has decided to support the Bill, and to favourably consider 
financial support. 


Beaconsfield.—The U.D.C. has received from the Ux- 
bridge and District Electric Supply Co. and Callender's Cable, and 
Construction Co. notice of their intention to apply to the B. of T. 
for a prov. order for E.L. The Council has reserved its decision as 
to opposition or support until the September meeting. 


Bispham.—At. the Council meeting on July 28th, a 
protest was made against the alleged inactivity of the Council 
regarding the supply of electricity for the district, one resident 
stating that it had resulted in' him failing to let his houses, The 
chairman said the Council had just passed a resolution that the 
Local Government Board be asked to sanction a loan in order that 
it might proceed with the electric lighting scheme. It would be 
folly for the Council to put down more gas lamps than it could 
help, especially as the Council would.be proceeding with the electric 
lighting scheme. i3 


Bradford-on-Avon.—Both the U.D.C. and the R. D. C. 
have received'notices from the Western Electric Distributing Co., 
Ltd., of its intention to apply for prov. orders for electric supply. 


Bradford.—The ceremony of starting up the two new 
5,000-H:P. vertical B.T.-H. Curtis turbine sets at the Valley Road 
works, took place on July 27th, in the presence of a number of 
guests invited by the Electricity Committee. We notice that one 
of the new sets was not inappropriately named Annie Hustler." 
Each machine generates three-phase current at 6,600 volte, the 
normal rating being 3,000 kw. Space is available for a third 
similar machine, and it is interesting to record the remarks of Mr. 
Roles, the city electrical engineer, at à tea which took place subse- 
quently at the Town Hall, that the cost of the turbines, with their 
pumps, condensers and accessories, and the building housing them, 
per KW. installed, was less than the cost of the building alone for 
the remainder of the engine room. It is expected that the intro- 
duction of this plant will have a marked effect in reducing the 
generating costs. The balance-sheet for the year ending March 
31st last shows that the net profit on the electricity department 
reached a sum of £7,399, as compared with £2,146 in the preceding 
year. The inoome amounted to £113,983, an increase of £3,740 ; 
while working expenses were less by £1,284. Interest and sinking 
fund charges totalled £55,736, a decrease of £230. The increased 
income is attributed to bulk supply and power consumers, to whom 
a reduction. in charges has recently been made. We notice that 
the Corporation is now advertising its power for manufacturing 
purposes in the local papers. 


Chelmsford.—The Electric Supply Corporation, Ltd., 
has offered to light the north and south wards of the town with 21 
flame arc lamps at £25 5s. per lamp per annum, with 23 incan- 
descent lamps at street corners of 200 Hefner C.P., and with 280 
incandescent lamps of 100 Hefner C.P. at £3 3s. per lamp per 
annum; to light the Shire Hall clock at £5 10s. per annum ; and 
to provide 33 incandescent lamps of 100 Hefner C.P. in the Spring- 
field Ward at £3 3s. per lamp per annum. 


Continental Notes. — Austria - Huncary. — H.M. 
Consul-General at Budapest (Mr. Esme Howard, C.V.O., C.M.G.) 
reports that the municipality of Budapest has been negotiating for 
some time past with & view to taking over the remainder of the 
concession of the two great electric supply companies of that city, 
and so to municipalise the electrical supply. It appears now that 
no agreement could be reached, and that the municipality is con- 
sequently considering a project for the erection of a third electric 
power supply establishment, which would be under municipal 
control.—Bvard of Trade Journal, 


Eecles,—The T.C. has received from the L.G.B. sanction 


to & loan of £1,927 for generating plant, &c., and £1,307 for mains 
extensions, 


Fleetwood.—A  L.G.B. inquiry is being held into 
the application of the Town Council for powers to a sum of £4,100 
for the purpose of extending the electric lighting undertaking. 
The additional plant is rendered necessary owing to the 
increase of private consumers, while it is stated that several 
important customers, notably the Fylde Ice and Cold Storage Works, 
have intimated that they will shortly require a supply of current, 


Frome.— The U.D.C. has scaled an agreement trans- 
ferring the electricity works to Messrs, Edmundson, the contractors, 
who are to receive from the Council the sum of £8,278, the balance 
of the capital amount due to them. The Council agrees to take 
current for publie lighting until 1928, and the company agree to 
repay in half-yearly instalments the interest and sinking fund, or 
instalments or loans, amounting to 448.278, which the Council has 
incurred. It is also agreed that the Council may at any time, if 
thought desirable, resume the undertaking on valuation, 


Glasgow.—It was reported at the last meeting of the 
T C.s Electricity Committee that the treasurer had borrowed 
#35,000 from the Corporation Loans Fund, for capital purposes, 
making the total borrowed up to date E 1,955, 000. li 
. The Committee has had under consideration the draft anntal 
accounts for 1909-10, which showed the following proposed rates of 
depreciation on the various items in the capital account for the 
year 1909-10, viz. :—Lands and buildings, 1 per cent.; machinery, 
plant, instruments, transformers, &c., 34 per cent.; accumulators, 
5 per cent. ; mains and cables, 2 per cent.; meters and indicators, 
4 per cent. After consideration the Committee approved of the 
foregoing rates of depreciation for 1909-10. On the basis of the 
rates for 1908-9 the depreciation for the year 1909-10 would be 
£57,930 18s. On the basis now proposed by the Committee the 
amount will be £43,474 18s, or a difference of £14,156. It 
was decided that the rates for electricity for lighting and power 
for the year should remain unchanged. 


Grangemouth,—Work in connection with the installation 
of electric light for the town is being pushed on rapidly by the 
contractors, the Scottish Central Electric Power Co. The con- 
struction of the sub-station is almost complete, and it is expec 
that a supply of electricity will be given this month. i 


Lancaster,—The E. L. Committee has decided to spend 
£200 for balancer gear, to be paid for out of the reserve fund. = 


Leicester.—A L. G. B. inquiry was held on Friday last into 
the application of the Corporation to borrow £19,190 for the pur- 
poses of the electricity undertaking. The inquiry was conducted 
by Mr. A. A. G. Malet, M.Inst.C.E. The application was in connec- 
tion with the proposed installation of additional] generating plant 
at the tramways generating station and the extension of the 
buildings to accommodate such plant. The only opposition to the 
application was offered by Mr. S. M. Lakin, who thought there was 
no necessity for the Councils proposed scheme in view of the 
amount of power available at the Aylestone works. 


Littleborough.— The Electricity and Tramways Com- 
mittee has decided to advertise that the Council will be in a posi- 
tion to supply electricity by a certain date, and offering special 
terms to those persons who apply, before the mains are laid, for 
their premises to be connected. l 


London.—Mr. Sumner, the City engincer, in his annual 
report, mentions that most of the main thoroughfares are still 
lighted by electricity. The number now in use of the original 


iype of open electric lamps costing £26 each, ie 366. In addition 
there are 63 “Oliver” flame arcs (partly experimental), 
and 18 ‘ Reason” enclosed arcs (experimental). The Charing 


Cross and Strand Electric Supply Co. is lighting Cannon 
Street with eleven magazine "flame" arcs at £17 10s. per lamp 
per annum. The City of London Electric Lighting Co. is experi- 
menting with 21 "Oliver" flame arcs in Holborn and Holborn 
Viaduct, and with 18 “Reason” arcs in Farringdon Street for 
£17 10s. and £12 108. each respectively. The number of gas lampe 
in use is 2,720. Fleet Street and Chancery Lane have 17 high- 
pressure inverted yas lamps of the Keith type at £15 2s. 6d. 
per lamp per annum. There are 102 other high-pressure " Keith " 
gas lamps in the City, costing £6 138. 6d. per lamp, and 45 upright 
two-burner lamps in Queen Victoria Street, costing £12. The 
number of low-pressure gas lamps in use is 2,601, costing £3 5s. 7d. 
each. i 

ST. PANCRAS.—-The borough treasurer, reporting on the accounts 
of the electrieity undertaking for the year ended March 31st last, says 
the gross income for the year amounted to £76,972, which is an 
increase of £1,613 over the previous year and a decrease of £629 as 
compared with two years ago. After meeting working expenses and 
repayment of loans and interest, a profit remained of £9,506 as 
compared with £7,126 in the previous year and £9,454 in the year 
before, The income included £61,276 from private lighting, as 
against £60,635 in the previous year, while the amount received for 
public lighting was £13,368, as against £13,367. Working ex- 
penses and cost of maintenance came to £40.746, as against £42,469 
12 months before. The Electricity Committee has written off out 
of the balance of £9,506 for the year, the sum of £846, balance of a 
loan in regard to a Ledward condenser, and £700 off the capital 
value of meters, and has adjourned to the next meeting the con- 
sideration of the disposal of the remainder of the balance. 

HoLBORN.—The B.C. at its last meeting rejected, by 15 votes to 6, 
a recommendation of the Works and General Purposes Committee 
to enter into a contract for 10 years with the Gas Light and Coke 
Co. for street lighting with inverted burners. It is understood 
that the matter is to be brought up again in October, and that in 
the meantime the Electric Lighting Co. will submit a competitive 
tender. The borough surveyor reported have prepared an estimate 
of the cost of alternat ive systems of electric lighting applied to 
High Holborn and New Oxford Street only as follows :—By exist- 
ing lanterns adapted, 18,000 C.P., first cost £75, annual cost £483 ; 
by new standards for arc lighting, 40,000 C.P.. first cost £800, 
annual cost £680 ; by new suspended lamps for ditto aeross street: 
40,000 C.P.. first cost £290. annual cost £680; by flame arc light- 
ing, 120,000 C. P., first cost £1,000, annual cost £680. The Com- 
mittee considered that the adoption of either electric light or high 
pressure gas would involve considerable expense and the dis- 
ae of the pavements, and it therefore did not recommend 
either, 

MARYLEBONE.— The general manager of the electricity under- 
taking reports that although the electric hot water apparatus is 
now in use inthe Town Hall, and there ia nearly double the candle- 
power available for lighting, the cost for the June quarter of this 
year was 424 0s, 8d., as against 426 83, 10d. in the oorresponding 
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period of 1909. An agreement has been entered into for the supply . " 


r 


of electricity to the London Polytechnio's new premises in Regent's 
Street under a restricted hour basis. . | 


Long Eaton.—At a meeting of the U. D.C. last week, 
the electrical engineer reported an increase in the number of units 
generated, and the Electricity Committee recommended thát the 
engineer be instructed to prepare & scheme and estimates of the 
necessary extensions of the electricity works. The report was 
adopted, l 
Luton.— The T.C. has fixed the following alternative 
charges for current for private houses : Lighting and heating com- 
bined—For the two summer quarters (April to September), 6d. per 
unit for the first 70 hours of the average maximum demand per 
quarter, and 4d. per unit afterwards; for the two winter quarters 
(December to March), 6d. per unit for the first 70 hours, 1d. per 
unit for the next 300 hours, and $d. per unit beyond. 


Mexico.—The Potosina Electric Co. will shortly complete 
its 60,000-volt transmission line and receiving end at San Luis, 
Potosi, for the Guanajuati Power and Electric Co.; the line is 
designed with suspension type insulators for 100,000 volts - 


. Plymouth.—The Mercantile Association has decided to 


ask the local members of Parliament to oppose the suggested Bill 
of the Municipal Electrical Association to give local authorities 
power to deal in lamps, fittings, &c. SEC 


Sevenoaks,—The: U. D.C. has decided, by five votes to 
four, to apply for a prov. order for electric lighting. i . 


Southampton. — The Electricity Committee has 
presented a report from the borough electrical engineer, stating 
that he would be glad if an arrangement could be made so 
that when extensions were made through roads at present lit by 
gas it would be understood that the gas lamps in question should 
be changed over to electricity without special application to the 
Works Committee. On the report of this Committee coming up for 
consideration, it was decided that when electric mains were laid in the 
roads, that the publie lighting should be connected with the electric 
mains, and so deal with the matter forthwith. 
In connection with the proposed duplication of the high-tension 
feeder to the Portswood district, a small sub-station is to be erected 
in the Portswood tramway depót for switchgear and transformers. 
Beaumaris Hall has been purchased for the purpose of conversion 
to tramway offices. 


Southend.—A L.G.B. inquiry was held on July 26th 
into the application of the T.C. for a loan of £20,467 for electricity 
purposes. There was no opposition, but the Inspector (Mr. H. R. 
Hooper) suggested that the cost of meters and street lighting, for 
which £4,000 was asked for, should be paid out of revenue, and it 
was decided that the £41,000 should be appropriated for services. 


Southgate.—At the last meeting of the Urban District 


Council the agreement with the North Metropolitan Electric Power 


Co. was sealed. It was explained that by the agreement the com- 

y was bound to lay the mains within 18 months, but the 
chairman said that he was informed on reliable authority that the 
mains would be completed and the electric light would be available 
by the new year. | e | 


Stoke-on-Trent,—The Federated Council has decided 
not to financially support the Incorporated Municipal Electrical 
Association in the promotion of a Bill to enable local authorities to 
provide, let out on hire, and flx, repair, and remove lamps, meters, 
and other fittings, &c., for lighting, power and other purposes. l 


Torquay.—A L.G.B. inquiry was held last week into the 
application of the T.C. for a loan of £3,500 for cables, transformers, 
house services and meters, a portion being in connection with the 
extension of the mains to Chelston. The Inspector (Mr. Hooper) 
suggested that transformers, house services and meters should be 
bought out of revenue and the capital kept as low as possible. 
Ultimately the loan was amended. au 


Trowbridge.—The U. D. C. has decided to oppose the 
application of the Western Electric Distributing Corporation for a 
prov. order for electric light. 


West Bromwich.—The Electricity Committee recently 
received from the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. an offer to supply the Committee with elec- 
tricity in bulk, to take the place of the extensions to generating 
plant and mains which the Committee is making. The prices 
tendered ‘by the company were carefully considered, but the Com- 
mittee came to the conclusion that they were far too high to be 
Sa Id for a moment, and the offer has, therefore, been 

ined. 


West Ham.—Application is to be made to the L. G. B. 
for sanction to a loan of £1,500 for cooling water supply at the 
generating station. This loan is to be added to an application for 
£52,000 already before the Board. The borough treasurer reported 
at the last meeting of the Council having received a letter from the 
electrical engineer asto proceeding with certain works included in the 
application for loan sanction, and stating that the most important 
matters appear to be the Silvertown and Stratford extensions. A 
deputation from the Council, headed by the Mayor, is to interview 
the President of the L.G.B. with a view to obtaining the necessary 
sanction as soon as possible. The electrical engineer gave the 
Committee figures showing a comparison between the cost to be 
defrayed each year if purchase of meters is made direct from 

evenue or on the basisof five years' loan, and pointed out that these 


figures showed that while the average increase over the five years’ 
period by paying out of revenue on this basis fS 30 per cent.; the 
increase for the earlier years is much more, amounting in the first 
year to 300 percent. It was decided that in future the cost of meters 
be charged direct to revenue. The chairman ef the Electricity 
Committee and the electrical engineer were empowered to accept the 
most favourable tender for ash conveyors at the generating station. 
It was announced that in regard to a bulk supply to the Port of 
London Authority, the heads of the agreement had been arranged 
subject to approval by the various authorities interested. The 
Electricity Committee has decided to support the Incorporated 
Municipal Electrical Association in securing the passing of an Act 
to amend the Electric Lighting Amendment Act, 1909. 

A L. G. B. inquiry was held into the application of the Corporation 
to borrow £53,000 for the electricity department, on July 27th. 
Mr. Elvey Robb, representing the India-Rubber Co., large rate- 
payers, questioned the engineer as to the rates for power supply ; 
eventually the Inspector decided to report to the L.G.B., leaving it 
to decide if a further inquiry shall be held. | 


Weymouth.—The T.C. has received from the L.G.B. 
sanction to a loan of £150 for tools, &c., for the electricity works. 


Wrexham.—The borough electrical engineer, in a report 
to the T.C. respecting the electricity works, suggeats. application 
to the L.G.B. for sanction to. borrow the sum of £3,345 for the 
purpose of developing the undertaking. The works, he states, are 
now laid out on a good commercial basis, and their business was 
increasing, while their expenditure was not increasing in anything 
like the same proportion. a 


"TRAMWAY and RAILWAY NOTES. 


- 


Aberdeen.—In a statement on tramway management, 
Mr. R. Stuart Pilcher, manager of the Corporation tramways, says 
he considers it is a mistake to be always altering the fares on 
any tramway system, as it unsettles the public when short stages 
are constantly being changed. 2 

The Corporation Tramways Committee has had the question of 
car-shed accommodation under consideration, and has agreed to 
extend the depót at Queen's Cross at a cost of £1,625. The Com- 
mittee anticipates a saving of £175 due to the concentrate 
service. 

"The Corporation tramway accounts show that the total revenue 
for the year ended May 31st amounted to £71,121, compared with 
£71,679 for the previous year. The decrease is explained by the 
fact that in the previous year the Highland Agriculfural Show 
was held in Aberdeen, and was worth £500 to the department. 
The working expenses amounted to £10,451, an inorease of £257 
over the previous year. The working expenses, it was pointed out, 
would have been-much higherif it had not been for the reduction of 

- £1,124 in the cost of the current. Interest and sinking fund charges 
amounted to £16,051, a decrease of £531. The decrease in capital 
charges is mainly due to the reduction in interest on mortgages 
and loans, the balance for the year being £14,653, a decrease of 
£284. The renewal account now stands at £58,576. The cars 
ran 25,068 extra miles on; the Mannofield route. The receipts for 
parcels were £353. The Id. fare system was introduced in Sep- 
tember, 1909, so that the report includes only nine months’ work- 
ing of the new fare system. On the old system of fares the charge 
per mile of the Id. fare was 76d. On the new fare system 


the charge per mile has been reduced to 55d., which compares 


very -favourably with towns which have the cheapest fares in 
the country. - i Eois 


.. Bournemouth.—The general manager (Mr. Chas. W. 
Hill at & meeting of the Town Council, held on July 26th, 
reported that during the ten days of the fetes, the receipts 
amounted to £6,100. The number of passengers carried was 
897,000, and the receipts per car-mile averaged 22d. It was 
decided, on the recommendation of the Tramways Committee, that 
all members of the traffic staff and others who had been called 
upon to perform exceptional duties during the Centenary period 


should be paid extra remuneration at the rate of one day's full pay 


each. In reply to questions, Councillor Bell (chairman of the 
Tramways Committee) supplemented the general manager's report 
by stating that the traffic receipte from July 6th to 20th last year 
amounted to £3,538, while for the same 15 days of the present 
year the amount was £7,602, showing an increase of £4,063. The 
number of passengers for the same period was 541,490 in 1909, 
and 1,068,569 in the present year. 


Bradford.—The report of the Corporation deputation 


which visited the Continent in November last year for the purpose of 


studying railless electric traction systems, &c., has now been issued in 
pamphlet form. The deputation inspected the Mercedes Stoll" 
system at Vienna, the Filovia" system near Milan, and another 
system in use by the Mülhausen Corporation, in addition to various 
Continental tramway undertakings, and a good deal of interesting 
data has been accumulated as a result. 


- Cardiff, —The city treasurer's report on the year’s work- 
ing of the Tramway Department shows a total income of £130,565, 
or £6,714 in exoess of the previous year. Included in the total 


is £14,188 for energy supplied to the Electric Lightirg Department 
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Working expenses amounted to £7 4,378, and a net balance of 256,187 ' 


remained. Loan charges were only £532 in excess of the previous 
year, and the net surplus amounted to £11,032, which was appro- 
priated as follows : £6,937 to the depreciation fund and £4,094 to 
reserve. Mr. Ellis, the manager, points out that the 26 million 
passengers showed a reduction of 24,000 in the total, compared 


with a reduction of 200,000 in the previous year before the fares. 


were increased. The surplus is a record one. ` 


Glasgow.— At its first meeting the T.C. will be asked to 


approve of a recommendation that a by-law be enacted making it a . 


punishable offence for any person, while travelling in or upon any 
of the Corporation cars, to spit therefrom. 

For some time past the Tramways Committeé has been considering 
representations made by the National League of the Blind regard- 
ing free travelling on the cars for the blind, and has now decided 
to recommend that blind persons, properly authenticated and 
accompanied by a guide, be allowed to travel free on the Corpora- 
tion’s cars—the guide to be charged the usual fare. : 

Further deputations have been received as to the proposala to 
extend the jd. stages, and the Committee is considering the argu- 
ments advanced in Council with the general manager. | 


London.—A collision occurred on Tuesday morning 
between two trains on the City and South London Tube at a point 
between King's Cross and the Angel station. 
stationary train was damaged, but the passengers escaped injury. 

At the meetings of the Chatham and South-Eastern Railway 
Companies, both chairmen, referring to the question of electrifica- 
tion, advocated the popular policy of wait and see.” The South- 
Eastern Co. has lost traffic along the Victoria-Peckham route 
due to the competition of the Brighton Co.'s South London 
electric line. 


Preston.—At the T.C. meeting on July 28th, Councillor 
Crompton drew attention to the result of the express parcel 
delivery system on the tramways, introduced at the beginning of 
the year. They had carried between 3,000 and 4.000 parcels, but 
had found that the minimum charge of 2d. per 14 lb. was rather 
prohibitive. They, therefore, proposed to reduce the minimum 
charge to Id. for 7 Ib., believing that this arrangement would have 
the effect of largely increasing their revenue from this source. 


TELEGRAPH and TELEPHONE NOTES. 


Derelict Wires, —According to the report of the Public 
Health Department of the City of London, last year over two miles 
of derelict or disuséd overhead wires across City streets were 
removed by the City Engineer's officials, making 25 miles during 
the last 10 years. About 733,956 spans of wire cross the public 
thoroughfares. Last year 5.765 cases of broken wires were 
reported. The City Engineer mentions the erection, for experi- 
mental purposes, of various aerial lines for intercepting wireless 
telegraphic and telephonic messages, 


London-Berlin Telephonie Communication.— Mr. 


Braun. of the Berlin State Telephone service, is reported to have : 


stated. in the courxe of a recent interview, that trials have taken 
place in the direction of telephonic communication between Berlin 
and London, over both the Belgian cable and the French cable, but 
the audibility was insufficient. It is intended to make extensive 
trials of conversation by means of the new loaded cable, and it will 
depend upon the results what lenzths of overhead lines can be 
connected with the cable. and whether it will be possible to 
undertake telephony between German cities and London rid the 
French cable. It is added that loading coils are already provided 


in the lines connecting Berlin and Stralsund, and Berlin and 
Frankfort-on-Main. 


Telegrams by Telephone.—The P.M.G. is urging the 


desirability of substituting the telephone for the boy messenger 
for the delivery of telezrams, the written telegram being forwarded 
by post, and the method is being adopted experimentally in the case 
of telephone subscribers in certain districts. The Post Office also 
forward telegrams in writing to subscribers of the National Tele- 
writer Co., by means of their instruments. 


4 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — August 16th. Bare hard-drawn copper 
cables (3 tons 2 cwt.) for the Corporation of Melbourne. See 
Official Notices " to-day. 

August 23. . 810 yards single conductor lead-covered cable 
(460 volte), and 880 yards concentric lead-covered cable (2.000 volts), 
for the Corporation of Melbourne, See "Official Notices " to-day. 


The rear of a 


September 7th.—Battery material and glassware for P.M.G.'s. 
Department in Queensland. See Official Notices July 22nd. — 


August 30th.— Telegraph and telephone material, for the P.M.G.'s 
Department in Victoria. See Official Notices July 29th. 

September 20th.—Telegraph and telephone material, for the 
P.M.G.'s Department in Victoria. See Official Notices” to-day. 


Belfast. August 10th. Twenty-two flame arc lamps, 
for the Harbour Commissioners. See Official Notices to-day. 


Belgium.—September 11th. Tenders will be received 
at the Direction Générale des Ponts et Chaussées, rue de Louvain, 


38," Brussels, up to September 11th, for the supply and installation 


on the tidal quay at Ostend of four electric travelling cranes. A 
deposit of 9,000 francs (£360) will be required with each tender. 


Tenders will be opened at 11 a.m. on September 15th. The cahier ` 
des charges (No. 54 of 1910) may be obtained, on payment of 


40 centimes (4d.), from the Bureau central des Renseignements, 
rue des Augustins, 15," Brussels.— Board of Trade Journal, 


The municipal authorities of Hollogne-aux-Pierres (province of 


Liége) are inviting tenders until the 27th inst. for the establish- 
ment of a central electric lighting station in the town. 


Blackburn.—August 8th. Steam coal for a year, for. 


the Corporation electricity works. P. P. Wheelwright, engineer 
and manager, Jubilee Street works. i 


Brazil.—According to the Jornal do Commercio of 
June 28th, in view of the excellent results that have attended the 
trials of wireless telegraphy on the Madeira-Mamoré Railway, the 
Minister of Public Works has been authorised by the President of 
the Republic to receive proposals for the installation of radio- 
graphic stations (Marconi system) in the three prefectures of Acre, 
The Acting Consul-General adds that there may or may not be a 
public call for tenders in this connection.— Board af Trade Journal 


Bristol.—August 10th. Electric wiring at the Exchange, 
for the T.C. H. Faraday Proctor, engineer and manager, City 
Electrical Engineer's office, Temple Back. (Returnable deposit of 
£1 Is.) ~~ 


Chelmsford. — August 81st. Supplying and fixing 


wiring for lighting Trinity Road Schools by electricity, with 
alternative tenders for gas lighting, for the T.C. W.H. Pertwee, 
architect, The Institute, London Road, Chelmsford. 


Dublin.—August 24th. Wiring and fittings for electric 
lighting of the workhouse, James's Street, for the South Dublin 
Union. See " Official Notices to-day. 


Franee,—November Ist. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Gosport.—August 11th. Wiring and fitting-up the 
offices of the U.D.C. for the electric light. The Surveyor to the 
Council. ; 


Hungary.— August 16th. The municipal authorities of 
Tolun are inviting tenders for the establishment of a small central 
electric lighting station in the town. 


London.— L. C. C.— August 30th. Wiring and fitting for 
electric lighting of the second section of the Woolwich Road car 
depot. See Official Notices July 22nd. | ` 

August 30th.—Covering cables with asbestos tape. See “Official 
Notices to-day. _ i 


Newport.— August 15th. Carbon-filament lamps, radiator 
lampe, flame arc carbons, and alternating and direct current two- 
rate and prepayment meters, for the Electricity and Tramways 
Committee. See Official Notices July 22nd. 


New Zealand. — Power-house plant, cars, trucks and 
equipment, rails and fishplates, trolley wire and feeder cable, fo 
the Invercargill B.C. See Official Notices" July 15th. - 

December 15th.—Installations of wireless telegraphy at Doubtless 
Bay. Gisborne, Cape Farewell, Sumner and Bluff. See "Official 
Notices " to-day. 


Oldham. — August 17th. Construction of tramway 


.(except electrical equipment), Ripponden Road, for the T.C. 


Borough Surveyor. (Returnable deposit of £1 1s.) 

Rainhill.— August 25th. Telephone apparatus and cable 
at the County Asylum, for the Lancashire Asylums Board. See 
" Official Notices to-day. E 


 Nalford,—August 15th. 500 tons of steel tramway rails, 
for the T.C. General Manaver, 32, Blackfriars Street, 


Spain,—August 16th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders for the concession for the 
establishment and working of a telephone line in the Linares 
district. 

The municipal authorities of Benejuzar (province of Alicante) 
have just invited tenders for the concession for the electric lighting 
of the town during u period of 15 years. Tenders have also lately 
been invited for the concession for the electric lighting of the town 
of Sampedor (province of Barcelona) during a period of 20 years, 
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Beckenham,.—The U.D.C. has serials thé tender of 


Messrs. Oscar Jones & Co. for wiring the Alexandra schools for the 
electric light for which a loan of £202 has been sanctioned. 


Belgium.—Five concerns submitted tenders to the Société 
Nationale des Chemins de Fer Vicihaux, of Brussels for the estab- 
lishment. and equipment of a transformer station. in. coanection 
with the electric railways in the Bruges district, the lowest being 
that of the Compagnie Internationale d'Electricité, of Liége. . 

Bridlington.—The T.C. has accepted the tender of the 
British Westinghouse Co., Ltd., for metallic-filament lamps.for a 
year. 

Canada. According to ** Canada,“ Messrs. Mussens, Ltd., 
of Montreal, have been awarded the contract for 11 electric cranes, 
which will be supplied by Messrs. Booth & Bros., Rodley, Leeds. 

Delagoa Bay.— The Chloride Electrical Storage Co., 
Ltd., are supplying a battery and Entz booster um l 

Ealing.—The following is a list of tenders received for 
condensing plant for the Electricity Works :— 


i - 


^ Alternative, 


Browett, Lindley & cho. 42.700 = | 
Cole, Marchent & Morle se ce bey cod s. 22,606 „ 
Devon rt Engineering e b. al xe . 2, 4110 £1,984 10 
all & Sons s TOR = . 2, 385 — 

Niirriens Watson & Co., Ltd. (o. 050 — 
Ledward Beckett, He -- Evaporative condenser .. 7,100 na 
L. Schwarz & Co. p .. 8,808 2,529 
I. Storey & Sons ee ee 4 eo C ae ee 8,141 oo 
J. G. Weir & Co. oe ee ee oe 8,670 ML 
West London Engineering Co. ee d " .. 1.9388 — 

- & — ee opo 2,096 = 

. Worthington Pump Co., Ltd. - 2,700 J., 100 


Glasgow. The Tramways Committee m recommended 


the following for acceptance: 

Lead-covered power cable. —British Insulated and Helsby Cables, Lid. 

Section piller castings.—Messrs. David King & Sons. 

Slate slabs.—Messrs. Johnstons, Ltd. 

Grimsby, — The T.C. has accepted the tender of 
Accumulator Industries, Ltd., for the supply of metallic-filament 
lampe for street lighting ; also the tender of Mr. E. A. Hall for fixing 
two 18-in. fans in the Council Chamber, at £20 2s. 6d. 


Hendon.—The Council has accepted the tender of Messrs 
Waring & Gillow. for the installation of electric light throughout the 
whole of the Council's offices which were before lighted with gas. 


Leith.—An order has been placed with the British West- 


ing house Co. by the Corporation for additional plant for the town 
electricity works. The tender amounts to £4,775, and is for a 
mixed-pressure turbine and direct-current generator, complete with 
all the accessories for tramway and lighting supply. The new 
turbine will chiefly be run with the exhaust steam from the exist- 
ing reciprocating engines, and is provided with condensing plant 
and cooling towers. 


Leyton.—The U.D.C. has accepted the TM of Messrs. 
Headland & Headland, at £9 10s., for a supply of 32.c.P. tantalum 


lamps. An order has been placed for a further 25 public lighting 


linterus With the Electrical Joint Box Co. 


London.—Sr. Pancras.—The B.C. received the following 
tenders for 21 flame arc lamps: Electrical Co., Ltd., (tender incom- 
plete, carriers not included), £86 13s. 6d. ; Foster Are Lamp and 
Engineering Co., Ltd., (could not supply sample lamp), £116 7s. 6d. ; 
Abbey Electric Co., Ltd., (no earriers included, tender. incomplete), 
£165; Arc Lamps, Ltd., (Davy), Gmore substantial carrier, £60 
extra), £183 88.; Gilbert Aro Lamp Co., Ltd., £184: Beck Flame 
Lamp Co., (the tenderera suggest that present carriers will be suit: 
able, but this was not found to be so), £189 ; Maxim Lamp Works, 
Ltd., 4210; Johnson & Phillips, Ltd., 2213; Union Electric Co., 
Ltd. '(Excello), (accepted), £216 11s.; Crompton & Co., Ltd. (arbi- 
tration olause and penalty objected to), £222; Oliver & Co., Ltd. 
(includes Croydon Co.'s lowering gear ; if no gear price, then £220), 
£250 ; General Electric Co., Ltd., £300 ; British Westinghouse Co., 
Ltd., 2308; Jandus Arc Lamp Co., Ltd., 4315 9s. 6d. The chief 
electrical engineer, in reporting on the offers received, stated that 
he found the Excello, Crompton and Johnson & Phillips lamps the 
most suitable for the Council's purposes, and of these three he 
recommended the Excello lamp offered by the Union Electric Co., 
as the one which should be accepted, especially as this lamp had 
been in use outside the Council's showrooms for nearly four years 
with marked success. Moreover, the patent methods applied to 
this lamp for carrying away the products of combustion and keep- 
ing the globe clean had proved most advantageous. - 

The following tenders were received for an additional boiler at 
the King’s Road generating station:—Edwin Danks & Co. 
(Oldbury), Ltd., (accepted), £2,600 (cost of re-erecting if required, 
#200), alternative, £2,400 (£49). Hawksley Wild & Co., Ltd., 
£3,081 (£70). Babcock & Wilcox, Ltd., £3,200 (£70). Clarke, 
Chapman & Co., Ltd., £3,260 (£100). In regard to Messrs. Danks 
and Co. s boiler a communication had been received from Messrs, 
Babcock & Wilcox stating that, for the efficiency guaranteed, it was 
essential to adopt the system of baffling which is a subject matter 
of a patent of theirs for the type of ‘boiler offered, and the firm 
considered it advisable to inform the Council that. Messrs. Danks 
and Co., (London agents: the Water-Tube Boiler & Engineering 
Co.), had recently issued a publication copying their marine type 
boiler and embodying a patent of theirs, and they had accordingly 
entered an action against Messrs. Danks & Co. for infringement. 
Although Messrs. Danks denied this contention, the committee in 
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‘charge of. the matter considered i necessary that a satisfactory 


indemnity should be obtained from the firm. Messrs. Danks and 
Co. forw arded a form of indemnity which had been before the Law 
and Parliamentary Committee and which had been adopted by that 


Committee, As a further safeguard to fhé Council's interests the 


chief, electrical. engineer had suggested, that, 45 per cent, of the 
contract. money should be retained until all patent rights were 
legally settled. Messrs, Danks & Co. had agreed to this. 

L.C.C.—The J. C. C. received the following tenders for (a) 4, 800 
driving-wheel tires and (5) 1,600 pony-wheel tires for electric 
cars :--Phenix Aktien- Gesellschaft fiir Bergbau & Hüttenbetrieb, 
Abteilung Ruhrort, Duisburg- Ruhrort, ed ur (accepted for a), 
(a) £4,080, (5) £1,233 68. 8d.; John Batt & Co. (London), Ltd. 
(accep for b), (a) £4,420, Cb) £1,013 6s. 8d. ; Geo, Schultz & Co., 
(a) 24.520, (5) 21,026 13s. 4d.; The Steel Company of Scotland, 
Ltd., (a) 21 800, (B) £1,260 ; Cammell, Laird & Co., Ltd., (ay £4, 800, 
(^) £1. 320; John Baker & (Rotherham), Ltd., (à £4,980, 
(^) £1,520; John. Brown & ‘Co, Ltd, (a) £5,100, () £1,560 ; 
Patent Shaft, and Axletree Co., Ltd., (a) £5,160, (5) £1,506 138. 4d; ; 
Hurst, Nelson & Co., Ltd., (a) £5, 580, (b) £1,226 13s. 4d. ; Steel, 
Peech & Tozer, Ltd., (a) £5,400, (by £1,533 68. 8d. ; Fried. Krupp, 
Germany, («) £5,760, (^) £1,600 ; Hy. Bessemer & Co, Ltd: 
(a) £6,000, (5) £1,600; Brown Bayley's .Steel Works, Ltd., 
(a) £6, 600, (5) £7,680 ; Samuel Fox & Co., Ltd., (2) £7,620 
(6) £1,680; Vickers, Sons & Maxim, Ltd. (a) £10, 080, (^) £2, 100; ; 
Taylor Bros. & Co., Ltd., (a) £11,520, (5) £2,980. 


Luten.—The T. C. has accepted the tender of Messrs. 
Clarke, Chapman & Co., Ltd., of Gateshead, for & eer tano boiler 
and superhéater, with.etoker, ‘at 4 1,617. 5n 

Rotherham.—The Education Committee jas nocepted 
the tender of Messrs. Hall & Matthews for installing. the Sieur 
light at South Grove schools, at £117. . , 

Rugby. The U. D. C. has accepted. the- tender of W. T ; 
Henley's Telegraph Works Co., Ltd., for ble. Ed 


Southampton,—The T. C. ds. accepted. ‘the tender’ of 
Messrs. Willans & Robinson, at £392, for an air pump for a 300-Kw. 
alternating set. 

Uruguay. —The Government Has accepted the tender’ of 
the Telefunken Co. for the installation of wireless telegraph 
stations along the coast, at various towns of b as interior, and on 
the veesels forming the fleet, i 

West Ham.—The- T. C. has placed an ‘onder ‘with. the 
British Thomson-Houston Co., at £83, for a Tirrill regulator: it 
has also accepted the tender of the British Westinghouse Co. for 
switchgear, at £573. 

Wrexham.—The T.C. has accepted the tender of the 
British Insulated and us Cablea, Ltd., for cables for mains 
extensions. 


NOTES. 


The Russian Electrical Trade.—The development of 


the electrical engineering firms in Russia is making progress, as 4 


' result, according to a St. Petersburg correspondent of the Elektro- 


technische Zeitsch: rift, of the economic advance caused by the favour- 
able harvest in 1909. Of course, various works sfill find sales to 
be inadequate, as they were established on too large a scale in 
relation to the total requirements of the country, and it can only 
be expected that they will gradually gain a market in accordance 
with their capacity of production when further new enterprises are 
created, particularly electric railways and lighting and power 
stations. The conditipn of thé crops for the present year is also 
reported to be favourable, and if no failure takes place a further 
slowly progressing movement in the economic situation may be 
expected. It is, therefore, desirable, the correspondent remarks, 
not at present to erect new electrical manufacturing works in 
Russia, but, on the other hand, a negative attitude should not be 
adopted towards well-established undertakings capable of stimulat- 
ing tbe demand by extensions, or to new enterprises which promise 
to be successful and remunerative under existing conditions. It is 


. absolutely necessary in the matter to be in communication with 


persons who are acquainted with the local circumstances, and in 
whom the necessary confidence can be placed. Too much was 
expected of the. future during the promoting period at the 
end of the last century, and the sales were not equivalent to 
the size of the various works. With the formation of new manu- 
facturing undertakings, the business of those already in existence 
was somewhat increased, although agriculture, which is the prin- 
cipal consumer of industrial products, was not sufficiently capable 
of absorption. As a consequence the sales ‘declined, and certain 
firms either disappeared wholly or were compelled to restrict their 
production. Many millions of marks of German money were 
lost, whilst the disadvantage for Russin was the discharge of many 
workers. 

The St. Petersburg Strand Railway (Ssestroretzk) was taken over 


by the Crown four years ago, and is to be sold by auction in 1911. 


It is said, the correspondent observes, that an English syndicate is 
interesting itself in the matter. and proposes to introduce electric 
traction on the railway. A gratifying proposal has been made by 
the South Russian Co. to the Town Council of Rostow, on the Don, 
in the sense of offering to substitute on the outskirts of the town 
a new electricity works-for the exieting central etation in the 
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middle of the town, and of reducing the prices for electrical energy 
if the contract is extended for 13 years. The Town Council con- 
siders the offer favourable, and has referred it to a committee for 
the conclusion of an agreement. Various other undertakings are in 
a similar situation. On the one hand, the towns after a short time 
will either come into possession of electricity works which no 


longer correspond with present technical requirements, and which 


wilt either develop very little, or not at all, up to the time of 
expiration .of the concession, when purchase can be effected at 
scrap-iron prices and a new works be built ; or. on the other, the 
towns will come into possession at a later date of modern works 
rapidly developing during the period of the concession, and yielding 
large net receipts. The latter proposal is considerably more advan- 
tageous to both parties. In such and similar cases, where the 
Town Councils or the State meet the undertakers and correspond- 
ingly favourable contracts can be concluded, it is naturally 
commendable to sanction the funds required for the installation. 

The erection of electricity works at Tiflis is to receive closer 
consideration. Various schemes for the utilisation of water 
powers in the Caucasus for the purpose of electric railways, central 
stations, &c. are at present being prepared. As orderly conditions 
now prevail in the Caucasus, the general economic situation is im- 
proving, and the sale of electrical energy is growing. The German 
electrical industry and capitaliste, the correspondent concludes, should 
devote attention to this situation, provided that remunerative 
enterprises are in question. 


The Fragility of Metal-Filament Lamps.—Although 


the many improvements in the manufacture of metal-filament 
lamps that have been brought about during the past two years 
have resulted in increased life and efficiency under normal condi- 
tions, the fragility of the filaments employed is still a serious 
matter. Were it.not for the fact that the lamps are unable to 
withstand rough usage, they would be adopted to a much greater 
extent in mills and factories than they are at present. In such 
situations not only are the lamps subject to excessive vibration, but 
as the ceiling from which they are suspended is usually a floor also, 
the moving or dropping of heavy weights causes jars or shocks that 
are destructive to the filaments in spite of the flexibility of the 
suspension. . 

Attempts have been made to overcome this drawback by a spring 
suspension of the filament. Instead of the filament being coupled 
rigidly to the leading-in wires of the lamp, it is connected through 
& spiral and thus given a flexible mounting. But in connection 
with this it must be remembered that shocks can be communicated 
to the filaments by other means, and so the method adopted will 
probably only reduce the percentage of breakayes somewhat and 
not do away with the trouble altogether. Moreover, the mass of 
the filament is so minute, that unless the spiral is formed of the 
filament itself it is sure to be too stiff to be of service in shielding 
the filament from shock. 

From time to time spring-suspension devices have been intro- 
duced ; but, generally speaking, these have not met with the antici- 
pated measure of success. Under certain conditions the springs, 
which are an essential part of the appliance, are prone to vibrate in 
unison with some other vibration, and so accentuate the trouble 
they were designed to overcome. 


The transmission of outside vibrations to the filament is pre- . 


vented to a large extent, if not altogether, by a Continental method 
of manufacture. The foot of the lamp carries a rod arranged 
axially, which is surrounded concentrically by a cylindrical part, 
which forms the filament-holding device. The connection between 
this latter and the centre rod is formed by springs so arranged that 
all vibration along the rod is taken up before the filament supports 
are reached. In one form the elastic connection is by means of 
carefully-tensioned hair-springs, whilst in the most improved form 
the filament support is held concentrically with the centre rod by 
means of one spring, and is slung on two other springs arranged as 
part of the leadiny-in wires, which successfully prevent any vibra- 
tion of the lamp being transmitted to the filament. There appears 
to be some hesitation amongst British makers of metal-filament 
lampe as to introducing any anti-vibratory device into the con- 
struction of their lamps; but there is little doubt that if some 
satisfactory means of taking up vibration could be introduced it 
would go far towards still further increasing the popularity of the 
metal-filament lamp. 


A New Electro- Metallurgical Plant, — Electro- 
metallurgy has not advanced in this country as rapidly as it has 
done on the Continent and in America. It is usually understood 
that this slow growth is due to lack of water power in England, 
an argument which cannot be sustained in the light of recent pro- 
gress. The latest development of the electric ateel trade has taken 
place in America under the direction of the United States Steel 
Corporation, and it is interesting to note that the necessary energy 
is produced entirely from furnace gases. Two 15-ton Héroult 
furnaces have been installed, one at the South Chicago works, and 
the other at the Washburn and Moen works. The functions of 
these differ somewhat. In the one case molten metal from the 
Bessemer converter is refined up to the open-hearth standard, but 
at reduced cost, while in the other basic open-hearth metal is 
further refined to produce a very high-grade steel at slightly 
increased cost. The South Chicago plant is the more interesting, 


and has been in operation since May of last year. In this 
case the product of the Bessemer converter requires to be 
both dexulphurixed. and dephosphorised, operations which 


are carried out very uniformly in a time varying from 1} to 
2 hours, the energy consumption being from 40 to 100 KW.-hours 
per ton of metal refined. This plant runs continuously six days of 
24 hours per week, the current being shut off only for charging 


and repairing operations. On an average 12 heats are made per 
day. As already stated, the power is develoged from blast-furnace 
gases, and is charged for at the rate of 3d. per KW.-hour. Cost of 
repairing is proportionally low, and averages about 6d. per ton of 
refined metal. The consumption of electrodes is about 6 lb. per 
ton of steel. The temperature on discharging i is 1,500* C., but this 
drops to 200* C. in 15 minutes, when repairs to the furnace linings 
can be completed and recharging commenced. Each furnace 
requires four attendants, and an extra hand during tapping opera- 
tions. The finished product contains 0°45 per cent. carbon, 0°03 per 
cent. sulphur, 0°03 per cent. phosphorus, and tests as follows :— 


Elastic limit, 35,000 to 47,000; tensile strength, 60,000 to 
70,000 ; elongation, 25-30 per cent.; reduction of area, 43 to 
60 per cent. 


Parliamentary.— The following Bills received the Royal 
Assent last week :— 


Wemyss Tramways (Extensions) Order Confirmation Act, 1910. 

Electric Lighting Orders Confirmation (No. 3) Act, 1910. 

Bishop's Stortford, Harlow and Epping Gas and Electricity Act, 
1910. 

Yorkshire Electric Power Act, 1910. 

Reading and District Electric Supply Act, 1910. 

London Electric Railway Amalgamation Act, 1910. 

Metropolitan Railway Act, 1910. 

Belfast Corporation (Tramways) Act, 1910. 

Wimbledon and Sutton Railway Act, 1910. 

Baker Street and Waterloo Railway Act, 1910. 


On Thursday last week, in the House of Lords, the London 
County Council (Tramways and Improvements) Bill was read a 
third time, and passed. 


Inquiries for the U. S. A.— The Electrical World states 
that Mr. C. M. Shaw, city electrical engineer of Worcester, is to 
pay a visit to the United States in August and September, and asks 
manufacturers to send him particulars of "up-to-date turbine 
plants and umbrella-type alternators,” for a head of 10-13 ft. and 
of 150-600 H. P., as well as of the latest domestic electrical appli- 
ances (not for lighting). The probability that Mr. Shaw will 
place a large order with our American competitors should prove a 
valuable stimulus to their jaded energies, and afford them an 
opportunity of renewing that invasion which for some reason or 
other seems to have lain in abeyance for the last decade. It is 
time for England to wake up! 


Unwarranted Meddling.—The following remarkable 
statement has come to hand too late for inclusion in our Corres- 
pondence " columns :— 


Electrical engineers whose Councils are considering the lighting 
of their streets by metallic-filament lamps, or who at present use 
this means of lighting, are warned that recently a gas company in 
London was found to temporarily remove the lamps from columns 
during lighting hours, their object in doing so being stated to be 
‘for testing.’ 

In view of the fragile character of the metallic-filament lamp, 
it cannot be stated to be juat competition to tamper with such 
apparatus ; moreover, the fact that all tests as to efficiency of 
‘lighting can be carried out without interfering with the source of 
light, whether it is gas or electric, renders such an action / 
unjustifiable. 

" Although one cannot but admire the persistence with which 
the gas companies are waging a hopeless warfare in endeavouring 
to recapture street lighting, I think they have overstepped the 
bounds of commercial morality, and have at the same time 
committed a breach of the law.—Yours faithfully STATION 
ENGINEER." 


If our correspondent's information is correct, the gas company 
has been guilty of an act which is not only grossly impertinent, 
but highly reprehensible. It is impossible to conceive of any 
reasonable excuse for such an act. 


The Aluminium Market.— The shares of the Aluminium 
Industry Co., of Neuhausen, experienced a large fall on the Frank- 
fort Exchange on July 26th, and the decline was sought to be 
associated with announcements variously made of a weakening in 
the price of aluminium, It is mentioned by a Frankfort news- 
paper in this connection that the demand for the metal has abated 
somewhat recently, and the quieter course of business has induced 
merchants to reduce their quotations. Although, as a result of 
these offers, the price amounts at present to about 72s. 6d. per cwt., 
as compared with the highest rate this year of 77s. 6d., the situa- 
tion of the market is described in trade circles as not being weak. 
as producers are not more yielding. This is also shown, it is added, 
by the almost unchanged price of £73 to £75 per ton charged by 
the British Aluminium Co. 


Cricket,—A team representing the Cambridge Electric 
Supply Co. met the Regent in the second round of the Cambridge 
Junior Cup competition at Cambridge on Saturday. The Regent 
won very easily. the scores being: Regent, 102 for eight wickets : 
Electric Supply Co., 68. 


Smoke Abatement.— The Smoke Abatement Exhibi- 
tion promoted by the Corporation of Glasgow is to be opened next 
month. Floor spaces, varying in area from 70 to 500 sq. ft., have 
been let to about 50 exhibitors from all parts of the country. The 
electricity departments of Glasgow Corporation will provide 
interesting exhibits, and a houre will be fitted up entirely heated 
and lighted by electricity. All kinds of electric cookers, heaters 
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and lighting appliances will be shown; exhibitors are invited to 
make a good show, and the Corporation supplies the electrical energy 
required for stands free of charge. 


Inquiry,—Makers or ee of carborundum cloth are 
asked for. 


Institution and Lecture E MEDICAL 
ASSOCIATION.—Dr. Louis Wickham, of Paris, on July 28th gave an 
account of his researches and experience in the treatment of cancer 
by radium, More than 600 cases have been treated by him, and he 
has come to the conclusion that if radium must not be considered 
as a regular cure of cancer, it can be of real service to those 
suffering from this disease. In certain malignant cases, he has 
been able to obtain an almost complete regression ; this regression 
is local. The best and most rapid results are obtained by combining 
radium with surgery. 

INSTITUTION OF MECHANICAL ENGINEERS.—On Friday last the 
Institution entertained st dinner the visiting members of the 
American Society of Mechanical Engineers, Mr. J. A. F. Aspinall, the 
president, being in the chair. 

The visit of the German Association of Gas and Water Engineers 
to Great Britain, which was postponed on account of the death of 
King Edward, has now been arranged to take place during the week 
commencing October 2nd next. The visitors are to be the guests of 
the Institution of Gas Engineers, and several of the leading gas 
companies. 


Tug-of-War, — On Saturday last, in a 90-stone 
open tug-of-war in the Amateur Athletic Association's Sports 
at Herne Hill, the Central London Railway Power House 
team were the winners; nine teams entered, and the winning 
teem defeated :Hither Green Sidings by 2 to 1; Coldstream 
Guards, 2 to 0; and R. W. Blackwell & Co., 2 to 1. The 
strong men from the Power House were Messrs. Laidlaw, 
Connett, Hughes, Tyson, Jenner, Ford, Rumble, Orme, and 
Forgan (captain, and power house superintendent), each of whom 
received a gold metal. The team was afterwards entertained at 
dinner at Frascati's by the A. A. A., together with the cycling 
champions, and spent an enjoyable evening. The C.L.R. Power 
House team the unique record of having won not only 
the first A.A.A. Championship, bus also the first open Evening News 
Championship (in 1908). 


Fire.—A fire involving the loss of five lives occurred in 
a drapery store at Accrington on Saturday night, the cause, it is 
alleged, being the fusing of an electric wire in a show window con- 
taining highly inflammable goods. Apparently the flexible by 
which a lamp was suspended short-circuited and caught fire, and 
although the manager attempted to extinguish it, burning his 
hand badly in the endeavour, some lace was ignited and the fire 
spread with extraordinary rapidity. In view of the deplorable 
disaster at Messrs. Arding & Hobbs's shop last Christmas pre- 
cautions should have been taken in all show-windows similarly 
situated, but apparently nothing short of compulsion will ensure 
the prevision of the necessary safeguards. 


Appointments Vacant, — Patent Office: Assistant 
examiners are to be appointed; junior assistant engineers, for the 
Newcastle-upon-Tyne Electric Supply Co., Ltd. ; junior shift engi- 
neer, for the Bexley Council Tramways (27s. 6d.); shift engineer 
for the Buxton U.D.C. Electricity Department (30s. ); see our adver- 
tisement pages in this issue, Assistant lecturers in mechanical and 
electrical engineering are to be appointed at the Blackburn Technical 
School. 


ee | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—The chief officers of the 
Kettering U.D.C. have presented a Sheraton timepiece to MR. W. A. 
WALKER, electrical engineer, on his marriage. 

At Stafford Town Council meeting on Friday it was proposed, on 
the recommendation of the Electricity Committee, to increase the 
salary of Mr. R. E. MEADE. resident electrical engineer, from 
£175 to £200 per annum. The recommendation was, however, lost. 
The Epsom U. D. C. has increased the salary of the electrical 
engineer, MR. GILLING, from £200 to £210 per annum. 

Mr. KNORR, charge engineer at the Bexley U.D.C. electricity 
works, has relinquished his position. 

The Stoke-on-Trent Council has decided that Mr. C. H. YEAMAN 
shall commence his duties as chief electrical engineer of the 
borough on September 1st, and that three months' notice shall be 
given to the present electrical engineers of the Burslem, Longton 
and Stoke works to terminate their engagements. 

Mr. W. A. TESTER, engineer to the Lancaster T.C., has applied 
for leave of absence for 12 months in order that he may proceed 
to a temporary appointment in Johannesburg. The Committee 
has agreed to it on condition that an efficient engineer is obtained 
during the period Mr. Tester is absent from Lancaster, ; 


undertakings of the first magnitude. 


tressing nature, 


General.— The Birmingham T. C. has confirmed the 
appointment of MR HOWARD FOoULDS as secretary to the electricity 
supply department, at a salary of £600 per annum, 

The Barnsley T.C. has appointed MR. T. W. SAMPSON as 
instructor in electrical engineering and wiring, and Mr. H. 
MATTHEWS as instructor in electric wiremen's work, at the 
Technical Institute. 

The wedding was solemnised at the Accrington Primitive 
Methodist Church last week of Miss Jessie Holmes, second daughter 
of Mr. Herbert Holmes, of Abbey Street, and MR. HERBERT H 
GARNETT, electrical engineer, of Morecambe. 

The marriage took place at Pendlebury on July 27th of MR. 
EDWARD LIONEL CASTLE, chief electrician at Messrs. Matthews 
and Yatee's Cyclone Works, Swinton, and Miss Maud Edith Lomax, 
only daughter of Mr. Wm. Lomax, of Pendlebury. The presents 


included & set of bronzes and fish carvers and silver cigarette and 


pencil case from the firm, staff and employés of Messrs. Matthews 
and Yates, and a rose bowl from the workpeovle of the Electric 
Winding Co., Pendlebury. 

According to the Times, after two years’ friction aud several 
months’ open conflict, Mk. GEORGE WESTINGHOUSE has been 
deposed by the directors from the presidency of the Westinghouse . 
Electric and Manufacturing Co., of which he wgs the founder, and 
over which for 25 years he has been the autocratic head. MR. 
EpwiN F. ATKINS has been elected in his stead. 

Mr. GEORGE G. L. PREECE, for 15 years with Messrs. W. T. 
Glover & Co., Ltd., electric cable manufacturers, Trafford Park, 
Manchester, and for the last few years acting as their techriical and 
special outside cable expert, has now joined the firm of Messrs. 
Bruce Peebles & Co., Ltd., of Edinburgh. 

Mr. EDWARD BOWDEN, who had a distinguished career at 
Armstrong College, Newcastle-on-Tyne, has been awarded by the 
Royal Commissioners for the Exhibition of 1851, a science research 
scholarship of £150 a year for at least two years, with which he is 
to proceed to Carlsruhe. Mr. Bowden has lately been associated 
with Prof. Thornton, of Armstrong College, Newcastle-on-Tyne, 
in conducting numerous experiments bearing on the ignition of 
coal dust by single electric flashes. i 

Mr. R. B. LEACH, consulting engineer to the Farnworth 
Council has been engaged by the Turton U.D.C. Lancashire, 
to advise upon and design a bulk-supply electric lighting 
scheme, &c., for the Turton area, as the Turton Council now con- 
templates moving forward with ite Provisional Order. 

Mr. Jas. R. WILKINSON, son of Mr. Geo. Wilkinson, borough 
electrical engineer, Harrogate, has finished his course at University 
College, London, by obtaining the college diploma in engineering’ 
"with distinction,” and winning three prizes. He has also 
obtained the London degree of B.Sc. in the 2nd class honours 
division. During the college course Mr. Wilkinson has been a 
member of the officers’ training corps, and he has obtained a com- 
mission in the special army reserve of officers, 


Obituary.—On Saturday last the remains of MR. GEORGE 
F LETT were interred at Weybridge Cemetery, in the presence of rela- 
tives and many friends. At the same hour a memorial service was 
held in the church of St. Mary Abchurch, Abchurch Yard, which 
adjoins the head offices of Messrs, Dick, Kerr & Co., Ltd., and was 
attended by a large number of the staff and of Mr. Flett’s friends, 
Mr. Flett was born at Wick in 1855, and was educated in Glasgow, 
whence he migrated to London, entering the employment of Messrs. 
Dick, Kerr & Co., Ltd., 28 years ago. He was mainly occupied in 
tramway contracts in the earlier part of his career, being succes- 
gively interested in horse, cable and electrical tramway undertakings. 
Latterly, however, he was more intimately associated with the 
manufacturing side of the business of the firm, which embraces a 
large field of electrical engineering, and has carried through many 
One of the most notable of - 
these was the equipment of the Liverpool-Southport section of the 
Lancashire and Yorkshire Railway, the great success of which is 
a matter of common knowledge; many important contracts in 
connection with British and foreign tramway and railway under- 
takings also passed through his hands. Some of these entailed 
journeys to various parts of the world, and Mr. Flett's 


wide knowledge of affairs led to his association with 
many important schemes abroad, as well as at home, 
especially in the Far East. Besides being the managing 


director of Messrs. Dick, Kerr & Co., Ltd., he was a director of the 
Metropolitan Amalgamated Railway Carriage and Wagon Co., Ltd., 
the Patent Shaft and Axletree Co., Ltd., the Projectile Co., British 
Aluminium Co., Ltd., Rio de Janeiro Tramway, Light and Power 
Co., Mexican Light and Power Co., Ltd., Monterey Light and 
Power Co., and the British Engineering Co., of Egypt. Apart from 
his business relations, his geniality and camaraderie rendered him 
highly popular amongst his associates, upon whom his sudden 
death has fallen as a personal calamity of the most dis- 
and who will ever mourn the loss of 
a true friend and an _ honourable colleague. His energy 
was boundless, and his enthusiasm contagious, infecting all 
those who assisted him in his enterprises. Of commanding and 
distinguished presence. he was generous to a degree, fair and just in 
all his dealings, exercised an important influence in the electrical 
industry, and was always absorbed in matters for its improvement, 
although he steadfastly refused to fall into line with those 
" reformers ° who had axes of their own to grind. His favourite 
relaxation was yachting, and he owned one of the finest schooners 
in the country. His magnetie personality placed him amongst 
the great captains of industry, and he will be greatly missed in 
financial, commercial, social and engineering circles. 
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| COITY NOTES. 


London, Brighton and Soüth Coast Railway. 


THE EARL OF BESSBOROUGH presiding at the hundred and twenty 
ninth ordinary meeting on Wednesday, in moving the adoption of 
the report, said that both passenger and goods receipts had 
increased substantially; and it was especially satisfactory to see 
that the number of passengers, exclusive of season ticket holders, 
had increased by over two millions. Locomotive power expenses 
showed an increase of £9,092, but the item eomprised both steam 
and electric working, and the increase might be attributed 
to the cost of electrical energy. The institution of electrical 
working, ‘particularly on the system they had adopted, was 
admittedly a big experiment. It was not thought advis- 
able to embark any of their own  eapital in erecting 
a generating station, and they therefore made arrangements with 
the London Electric Supply Corporation for the supply of energy. 
At first only a small quantity was required, and without experi- 
ence on either side it was difficult to arrange a very close contract, 
but now it had been decided to extend the system, they had been able 
to revise the arrangement upon a very favourable basis, the working 
of which would produce a substantial decrease in the cost of current. 
Reference was made in the report to the continued success of the 
electrical train services on he South London Railway, and it was 
stated that a further portion of the suburban railways was now in 
course of equipment for electrical working. He told them in 
February of the large increase in the number of passengers which 
had owe even at that early stage of the South London 
services, he was glad to say now that that progress. had 
been uninterrupted, whilst there was still nothing but praise for 
the system from the mechanical point of view. It was a little 
early to say much abeut the comparative cost of electrical and 
steam working, but he had.already told them of the beneficial 
arrangement they had made with regard to the very important 
item of current, and so far as could be foreseen there was nothing 
else likely to throw any extraordinary expense upon them. In 
these circumstances the board felt sure the proprietors would 
endorse its decision to extend the system. The present scheme 
consisted of the equipment of the railway from Peckham Rye, 
where a junction was made with the South London Railway, 
through Tulse Hill to the Crystal Palace, and from Battersea Park, 
where the South London Railway was joined again, through 
Clapham Junction, Balham and Streatham Hill to West 
Norwood, where the first-mentioned line was met. These 
lines formed a very important part of the company's suburban 
system and served some of its most populous districts, most of 
which were intersected by the London County Council tramways. 
The improved services which electrification would make possible 
could not fail not only to bring back to the railway some of the traffic 
which had gone to the trams, but to be of general benefit to the 
districts and in all probability to produce entirely new business, 
Moreover, the scheme would be of considerable advantage to that 
famous institution the Crystal Palace, and the board had special 
regard to it at this moment because of urgent representations for 
Improved services which had been made by the promoters of the 
Imperial Pageant. It was proposed to produce the Pageant at the 
Crystal Palace in the spring of next year, and the contracts for the 
railway works were fixed to be completed by that time. 
Mr. C. COLIN MACRAE seconded the motion. 


Mr. DINGWELL said it was satisfactory that the electrical 


installation had proved such a success, especially as on one on two 
occasions in that room a little doubt had been expressed as to 
whether it would prove a success, It certainly seemed to show 
that it was possible to fight tramway competition and recover the 
passengers which had been lost, and that also seemed to have been 
proved by the experience of the North-Eastern Railway. 

The report was adopted without further discussion. 


Anglo-American Telegraph Co., Ltd, 


THE half-yearly meeting of this company was held on Friday of 
last week, at Winchester House, Old Broad Street, Mr. Robert H. 
Benson presiding. 

The CHAIRMAN, in moving the adoption of the report (see 
page 186) said he was sure they would all be sorry to hear that 
Mr. F. A. Bevan was too unwell to be present to take the chair at 
that meeting. They had also to regret the absence through 


ill-health of Sir Charles Burt. Turning to the report it would be 


seen that in round figures their traffic receipts showed an increase 
of £7,000, and as the earnings of the ss. Minia were £10,300 less 
than the corresponding period, there was a net decrease of £2,810. 
The renewals fund now stood at £967,496, as compared with 
4954.85 1, and would have been more but for the heavy repairs in 
the "1874" cable. He would like. in view of recent events, to 
recapitulate the strategic position of the Atlantic cables. There 
were lt cables laid between Europe and America controlled by 
four different parties. Seven of the 16 cables, including 14 
which they owned, were in partnership for the purpose of mutual 
assistance and better service to the public. One of their partners 
was the Direct Co., who owned one cable and the Western Union, 


who possessed two cables, and had besides 140,000 miles of land 
cable in North America. The Commercial Co., who owned 


` five cables, had 330,000 land miles, which reached most important 
cities, and controlled the Postal Telegraph Co. In England, as 


they were aware, the land cables were the property of 
the Government, who distributed its favours impartially to 
all parties. In America, however, the cables were owned by private 
enterprise, and in addition to the Western Union and Postal Com- 
panies, which were telegraph companies only, there had grown up 


- still more powerful company—the American Telephone and Tele- 


graph Co., with over £100,000,000 capital, and which paid 8 per 
cent. on some £50,000,000 or £60,000,000 of ordinary capital. Last 
winter this concern became financially interested in one of their 
partners—the Western Union. It happened that the chairman of 
the American Telephone Co. was over in this country in May, and 
they were glad of the opportunity to make his acquaintanée, not 
only because he pursued the same kind of business but because 
of the ability hé showed in the directing of his own affairs. 
While he was here that gentleman gave an order for the 
laying of another cable in the Atlantic, and they were glad 
to find that it was done with no idea of introducing competition 
into the ocean business, and, in fact, the order given by the chiir- 
man of the Telephone Co. was given with the intention of using it 
on behalf of the Western Union, and in anticipation of their 
coming to terms. A table would be shortly issued by the company 
showing the-progress of the undertaking during the past 14 years. 
It would show that whilst. in 1896—a year of extreme depression 
the total revenue was £324,899 and £185,500 net ; last year it was 
£426,753 and £255,644 net. Though that increase was encouraging, 
the expenses had increased in greater ratio, and although their staff 
transmitted last year some 24 per cent. more traffic than in 1908, 
and during the past six months under review 40 per cent. more than 
the corresponding period last year, they had not, nor had their 
partners, the Western Union and the Direct Companies got as largea 
profit as they thought they were entitled to, seeing the growth in 
the total cable traffic. It was possible if they succeeded in 
indentifying themselves with the American Telephone Co. that they 
might participate more larsa henceforward in the growth of the 


cable business. The board were unanimous in desiring an agree- . 


ment on the basis of not jeopardising the dividends and of securing 
& fair share of whatever increase in the cable business the-arrange- 
ments might bring about. They also wanted more unanimity of 
management—complete harmony of the component parts in the 
organic whole. If they gave the public better facilities, he had no 
doubt they wonld respond by giving them more messages to carry. 
They had arrived at an agreement with the American Co. on 
principle, but the details has yet to be settled. There remained a 
lot to be done. Their agreement with the Western Union and the 
Direct Co. had to run another 10 years, and it could not be 
modified without the consent of everybody concerned. If they 
succeeded in carrying this to an agreement, it would immediately 
be put in print and submitted to the shareholders. 

MR. LEON seconded the motion. 

Mr. J. D. SANTILHANO, who spoke for a number of shareholders 
in Holland, remarked that they were aware that this question of 
association with the American Telephone Co. was an important one. 


They were strongly in favour of this fusion of interests, and a closer 


combination between the Anglo-American and other companies. 
The result of. such negotiations, if they should prove successful, 
must mean greater economy in management, and better facilities 
for the public. He would like to say one word in regard tò their 
reserves, and that was that they should not bein any way affected 
by this scheme, and they would thus be able to financially 
strengthen the position of the company. v 

The CHAIRMAN, in reply to the shareholders’ remarks, said they 


were endeavouring to settle the future destinies of the company, 


not merely for 10 years, which was the length of their agreement 
with the Direct and the Western Union Companies, but for 
perpetuity. Pa 

The report was adopted. 


Blackpool and Fleetwood Tramroad Co.— The 
directors announce that for the half-year there is an available 
balance of £5,278 for distribution. Of this amount, they propose 
to put £750 to depreciation reserve, and £500 to the general 
reserve, A dividend at the rate of 4 per cent. (the same rate aa 
last year) which will absorb £3,000, is recommended. The balance 
carried forward to current half-year is £1,028. ; 


Vickers, Sons & Maxim, Ltd.—The following interim 
dividends for the half-year ended June 30th last will be paid to the 
holders of the stock and shares of the company who are registered 
on August 6th ; 24 per cent. (less income-tax) on the preferred 5 per 
cent. stock and 5 per cent. preference shares; 18. per share (free of 
income-tax) on the ordinary shares. The same dividends were paid 
last year. | EE - 


Brompton and Kensington Electricity Supply Co., 
Ltd.—Interim dividend for the half-year to June 30th at the rate 
of 9 per cent. per annum, being the same rate as last year. 


. Stock Exchange Notice.—The Committee has ordered 
the following to be quoted in the Official List :—British Westing- 
house Electric and Manufacturing Co., Ltd.—Further issue of 
100.000 10 per cent. preference shares of £3 each, fully paid (Nos. 
475.001 to 575,000); and £225,000 4 per cent.. mortgage debenture 
stock, 
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. Lancashire Power Construction Co., Ltd. 


THE directors’ report to December 31st, 1909, says that this com- 
pany, as the holder of all the shares of the Parliamentary Co., 


depends for its revenue on the profits of the latter company- 
Although the Parliamentary Co. has made considerable progress 
during the 12.months under review, it is not yet in a position to 


pay a dividend on its capital. It has, however, reached the state of 


being self-supporting, so far as receipts and expenditure on, its 
trading account are concerned. This result has been attained in 
spite of general bad trade in the district, and especially of the 
unsatisfactory state of the cotton trade, in which short time was 
‘worked during the last six months of 1909, thus materially reduc- 
ing the consumption of electricity in the mills and other factories 
supplied by the company. Notwithstanding these adverse condi- 
tions, the receipts during 1909 have largely increased, and the 
position generally has been materally improved. It is satisfactory 
to note that this improvement continues, as the returns for the 
first three months of 1910 indicate a trading profit which is esti- 
mated to be at the rate of €5,000 per annum. The rate of growth 
of the Parliamentary Co. is shown in the following figures :— 


1909. 


: 1906. : 1907. 1908. 
Units generated . 4,174,745 6,913,910 7,171,793 — 9,251,831 
Max. load, KW. .... 2,060 2,330 2,890 3,820 
H. P. connected. ... 3, 280 4,342 5,960 7,710 
Receipts ... ... £5,299 £9,250 10,056. £15,294 
Expenditure — ..  £9,182- £13,722 , £14,421 £15,164 


It will be observed that the receipts for the past year have 
increased by over 50 per cent. as compared with those of 1908, 
while the expenditure has advanced by only 5 per cent., the 


principal factors responsible for this improvement being the con- 


siderable increase in output, a favourable coal contract, and 


economies at the power station. During the year the electric 


lighting orders obtained by the following local authorities were 
transferred to the Parliamentary Co., namely :—Abram Urban, 
Aspull Urban, Barton Rural, Bury Rural, Kearsley Urban, Little 
Hulton Urban, Little Lever Urban, Ramsbottom Urban, Tyldesley 
Urban, Westhoughton Urban, Whitefield Urban, Worsley Urban. 
Low-tension distributing systems have already been put into opera- 
tion in Westhoughton and Walkden, while work is in progress to 
enable a supply to be given in Ramsbottom and Whitefield. The 
use of the Parliamentary Co.’s supply in the colliery districts is 
now expanding rapidly, several large oollieries having been con- 
nected to the mains, or contracted for during the year. Only a 


small proportion of the anticipated supply has yet been taken by 


these companies, and their advantage as new customers will only 
de felt in this and the following years. As mentioned in last year's 
report, the directors, in their capacity as the board of the Parlia- 
mentary Co., have used every endeavour to come to an agreement 
with the Radcliffe Council, relative to the supply of electricity to 
large power users in that district, whom the Council themselves 
cannot supply, owing to the limited capacity of their works, but 
without result, An application was therefore made by this com- 
pany to the Board of Trade under the Electric Lighting Acts for a 


provisional order to supply electricity in Radcliffe, and although. 


the Board have decided not at present to grant an order to this com- 
pany, they have intimated that if the company makes a similar 


application at a future date, und is able to show that the conditions 
have not materially changed, they will be prepared to reconsider. 
their present decision. Mr. H. C. Levis, managing director of the 
British Thomson-Houston Co., has been elected to the board in. 
place.of Mr. Carolan. Messrs. F. E. Gripper and Sir Robert A. 


^ 


Hampson are the retiring directors. 


Lancashire Electric Power Co. 
THE annual meeting of this company and its affiliated company 
the Lancashire Power Construction Co., Ltd., was held on Thursday 
last week at Salisbury House, London Wall, Mr. H. F. Parshall 
presiding. 

The CHAIRMAN, in proposing the adoption of the report, said the 
business of the Parliamentary Co. had progressed so that it was 
reasonable to estimate the present rate of trading profit at £5,000 
per annum. As regarded the growth of connected load during the 
year, he thought this might be taken as fairly satisfactory, having 
régard to the general conditigns obtaining in the Lancashire 
district. The growth during the year had been 1,750 H.P., or at 
the rate of 150 H.P. per month. The average size of customer was 
about 200 H.P. The bulk of this business had been done with the 
cotton industry, and this despite the depressing conditions obtaining 
in the cotton trade. As regarded the prospect of growth, the load 
actually contracted for, but not connected, was some 1,800 H.P., 
which was greater than the entire growth of last year. It was 
expected that the whole of this load would be connected and 
become a source of revenue before the end of the present year. 
This new load was largely in connection with the coal mining 
industry. In addition to this, there was the usual growth to be 
anticipated in connection with other classes of work. There was 
also a certain amount of growth „to be expected in connection with 
the orders taken over from the different local authorities. This 
business was not large in volume, but the amount of capital 
required was not considerable ; the return per unit, however, was 
higher than in most classes of industry. It was satisfactory to 
note that during the year the price per unit had continued to 
increase. This was due to certain readjustments in connection with 
existing contracts, and to improved prices in the general class of 


Parliamentary Co. 


supply. During the year £13,115 had been invested in the 
Of this amount £9,315 had been spent on dis- 
tribution to supply the 1,300 H.P. increase of load at the station, 
which not only provided for this increase of load, but also for any. 
reasonable demand that might arise in the district served. £3,000 
had been spent on, the power house, which had resulted in an 
increase in the working capacity and efficiency of the generating 
plant. The coal consumption for the first half-year of 1910 had 
been at the rate of 3°35 lb. per thigh-tension unit generated, which 
showed an improvement of some 20 per cent. on the results over 
the corresponding period of 1909. Under the present working 
conditions the load factor at the power house was some 30 per cent.. 
The power house, however, was but half loaded. The above figure 
indicated a high degree of efficiency not only in the generating 
plant, but also in regard to the operating staff. The importance of 
economy in coal consumption would be realised when hestated that the, 
cost of coal was about 50 per cent. of the cost of the delivered unit. 
Several local authorities applied for powers to supply in the. 
authorised area of the Parliamentary Co., and the directors felt. 
that if they allowed auch encroachments the value of the under- 
taking would be jeopardised. As a result, the company obtained 
the protection sought, after taking the case. to the House of Lords. 
The result of this had been that in the Bills promoted in the 
present session, the local authorities had, in each case, undertaken 
not to supply in the area of the Lancashire Power Co. without the 
consent of that company. Owing to the general position taken up 


by the Radcliffe Council, as also the report of the Local Govern- 


ment Board, with respect to the extension of their electricity under-’ 
taking, having regard to the supply offered by the Lancashire Co., 
the directors of the company felt warranted in promoting an Elec- 
tric Lighting Order to give three-phase supply te the class of 
customer that could not be supplied by the Radcliffe Council. The 
directors felt strengthened in their decision, in that the attitude of 
Parliament, as it had been generally understood, was that whenever 
a local authority was unable or unwilling to give a suitable supply, 
they should not prevent such supply being given from an external 
source. In the case of Radcliffe the supply was different and un- 
suitable for the supply to large consumers within their district, 
their undertaking being altogether too small to give an efficient 


Supply to the class of customer for which the Lancashire Power Co, 


sought powers. While beyond question of. doubt the Lancashire 
Co. established their case, the Board of Trade for the time being had 
not granted the order to the company, but had intimated to the 
Radcliffe Council that unless there was a general change of position, 
& further application by the company for such an order might be 
granted. In the face of this intimation the company had hopes of 
entering into more satisfactory relations with the Radcliffe 
Council during the year. The importance of Radcliffe to the 
Lancashire Co. would be apparent when he stated that the amount 
of power in the district immediately surrounding their power house 
exceeded by 100 per cent. their total connected load. Most of the 
proprietors employing this power petitioned for an electric supply 
from the Lancashire Co. when the application was made to the 
Board of Trade. 

SIR ROBERT A. HAMPSON, in seconding the motion, remarked 
that it must be a matter of satisfaction to those interested in the 
concern, that not one, but several factors, had contributed to the 
results of the year’s. operations—increased business, increased 
economy and efficiency, and improved prices. He had only to add 
that their relations with the Board of Trade and the local authori- : 


ties were all that could be desired. 


The report was adopted. mE —— 


German Telephone Trade.—It has been reported tha 
the Telephone Works (Berliner) Co., of Hanover and Vienna, pro- 

sed to amalgamate with the C. Lorenz Telephone and Telegraph 

orks Co., of Berlin, which was formed in 1906, and has a share 
capital of £70,000. It turns oyt, however, that it is only intended 
to form a community of interests between the two firms, as a group 
associated with the Berliner Co. is endeavouring to secure a majority 
of the shares in the other company in question. 


National Gas Engine Co., Ltd, —An interim dividend of 
53 per cent. per annum, less income-tax, on preference shares, and 
20 per cent. per annum, less income-tax, on ordinary shares for the 
six months ended June 30th, 1910, has been declared. The divi- 
dend on the new shares is calculated from March 1st, or from date 
of payment of call if paid since that date. 


Continental, —Rvssr4.—La Société Russe des Accumu- 
lateurs Tudor, of St. Petersburg, reports & net profit of 220,268 
roubles for the past financial year; & dividend at the rate of 
12 per cent. is being declared, as compared with 10 per cent. in the 
preceding 12 months. | 

GERMANY.— The balance-sheet of Kortings Electricitätswerk 
Gesellschaft, of Berlin, for the last financial year, shows a net 
profit of £12,619, as contrasted with only £10,886 in the preceding 
12 months. The dividend is being increased from 64 to 7 per cent. 

SPAIN.—La Compagnie Générale Madrilene d'Electricité, of 
Madrid, reports a net profit of £30,927 for the last financial year; 
a dividend at the rate of 6 per cent. is being declared. 


Hove Electric Lighting Co., Ltd.—4Àn interim 
dividend on the ordinary shares at the rate of 8 per cent. per 
annum, payable on October 15th next, has been declared ; full 
interim dividend on the preference shares, due on September 1st 
next, at the rate of 5 per cent. per annum, for the same period, is 
also to he paid. : Als “ogists : 
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Central London Railway Co. 


THE report of the directors for the half-year ending June 30th, 
1910, shows traffic receipts amounting to £146,586, being an increase 
of £2,927 ; miscellaneous receipts, £11,753, an increase of £1,670 ; 
making the gross receipts £158,339, or an increase of £4,597 over 
1909. The working expenses amounted to £87,628, a decrease of 
£1,974, leaving a balance of £70,711, or £6,571 more than in 1909. 
After providing for interest on the debenture stock, and other 
payments, there remains a sum of £85,079. 

The directors recommend dividends on the undivided ordinary 
stock at the rate of 3 per cent. per annum for the half-year; and 
on the preferred ordinary stock at the rate of 4 per cent. per 
annum for the half-year, absorbing £39,273, and the dividend on 
the deferred ordinary stock not being payable until the result of 
the full year's working is ascertained, the balance of £45,805 is 
carried forward to next half-year. 

The number of passengers carried in the last three years, in- 
cluding those using through tickets and the cheap return tickets 
issued before 7.30 a.m., is as follows :— 


Half.year ending Half-year ending 


Yenr. December. Total. 

1908.. 8 19,901,750 21,996,623 41,898,873 
. 1909.. 9 5 .. 18,989,100 19, 994, 85 88,883,994 

1910... "T .. 20,664,806 — 20,664,896 


During the period of public mourning, after the death of the late 
King, the ordinary business of the company was appreciably de- 
creased, and the attendance at the Japan-British Exhibition, which 
opened on May 14th last, was also lessened. Notwithstanding these 
drawbacks, it will be seen from the above table that 1,675.787 more 
passengers were carried last half-year than in the June half-year 
of 1909, and as compared with the same period of 1908 (the year 
of the Franco-British Exhibition) there is an increase of 763,146 
passengers. A contract has been entered into for the construction 
of the extension of the Central London line from the Bank 
Station to the Liverpool Street Station of the Great Eastern Co., 
with & connection to the Broad Street Station of the London and 
North-Western and North London Companies, as authorised by the 
Act of 1909, and work has practically commenced. This extension, 
when completed, will provide a convenient exchange for passengers 
to and from these stations, and it is anticipated that a very con- 
siderable accession of traffic will result. A contract has also been 
let for the making of the public subway between the Bank Station 
of the Central London Railway and the booking hall of the City 
and South London Co. in King William Street, the cost of which 
will be borne equally by the two companies. At the conclusion of 
the ordinary general meeting, an extraordinary general meeting will 
be held to sanction the creation of the additional capital authorised 
by the Acts of 1902 and 1909, amounting together to £480,000, in 
the form of +4 per cent. preference stock, and the exercise of the 
relative borrowing powers amounting in the aggregate to £160,000. 
It is estimated that a sum of £300,000 will be required for the 
new works referred to above, the balance of the amount created 
remaining available for further capital purposes as may be required 
from time to time. The directors record with deep regret the death 
of their late colleague, Mr. Henry Tennant, who was the first chair- 
man of the Central London Railway from 1895-8, and who retired 
from the board in February, 1909. 


National Telephone Co., Ltd. 


THE forty-sixth ordinary general] meeting of the shareholders of 
the above company was held on Friday last at Hamilton House, 
Victoria Embankment, Mr. George Franklin presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
page 145), said there was a large increase of between £30,000 and 
£40,000 in the maintenance and renewal of plant, and that large 
increase in maintenance might be accepted as an indication of the 
company's determination, even at a present sacrifice, to maintain at 
a high point of efficiency the company's plant and system. That 
policy had the advantage of enabling the Postmaster-General to 
acquire not merely the fine organisation and the efficient staff which 
he would get for nothing, but a plant and equipment fully main- 
tained, and in sound working condition, for which the company 
would require payment. The shareholders would reap their 
advantaye in the price to be received for the plant and apparatus 
that was maintained in the later years of the license at concert 
pitch. The reserve fund for the half-year would amount to no less 
a sum than £3,705,127. He had often explained to them that that 
was the «um which was set aside as an insurance to provide for any 
possible diminuition there might be in the company's capital, as a 
result of the valuation to be placed upon the assets upon the sale to 
the Postmaster-General. The question of the amount and the price 
to be obtained might be diminished by reason of that large pro- 
vision, and it must be satisfactory to the shareholders to be, as far 
as possible. secured arainst contingencies. None of them could tell 
what would result from the steps which were being taken to have 
a value put upon the plant, and no one could tell what would be the 
price, or anything near the price, which the Postmaster-General 
might be expected to pay. Therefore, by increasing the reserve 
fund, the board were strengthening the position of the company. 
Referring to the question of the adoption of the measured rate, the 
chairman said that the system, when it was introduced, caused quite 
a little excitement and opposition from chambers of commerce and 
other users, on the ground that the company's scale of charges 
would prove a heavy burden on those using that system. How 
unfounded and groundless those fears were, was proved by the fact 
that at the present time the company had in the provinces about 


124,000 stations based on the measured rate system, producing in 
annual subscriptions or revenues an average annual income of 
£5 12s. 8d. for the use of a telephone station for a year. It 
must be a boon to have a telephone at that moderate 
figure, and that method of charge had become a boon to the small 
user, because no unlimited or other method could give to the user 
the use of the tolephone at such a rate, and the small user was an 
advantage to the telephone system, because obviously the larger the 
system was the greater its use was to those already subscribing to 
it. That huge business with 16 millions of capital had been built 
up in spite of the most vigorous efforts which had been made from 
time to time to smother it and in face of the greatest possible 


~ difficulties, and it was satisfactory to know that we were to-day, aas 


compared with any other country in Europe, with the exception of 
Germany, at the head of affairs in regard to the number of instru- 
ments per 100 of population, and considering their difficulties, he 
thought that was a fairly satisfactory position. He mentioned at 
the last meeting that in absence of agreement with the Postmaster- 
General as to the value of the company's assets, such value would 
have to be determined by arbitration, and that the company's 
officers were engaged in the preparations necessary for the inven- 
tory upon which the company's claim might be founded. Since 
that time work had still continued and the preparations were still 
proceeding. He noticed that the Postmaster-General, speaking the 
other night in the House of Commons on the Post Office Estimates, 
stated that he had very small hope that the purchase of the 
company could be settled otherwise than by arbitration. If that was 
80, as it probably was, the board had every confidence in the case 
which they would be able to put before the arbitrator, and whilst 
in the public interest they would always be ready to co-operate with 
the Postmaster-General as far as possible, the shareholders might 
rest assured that the board would strongly guard the interests 
committed to their care. The task before them was a very heavy 
one and as the Postmaster-General observed in his speech on the 
Estimates, the company constituted the most gigantic industrial 
operation that this country would ever know. The responsibility 
therefore upon the two parties to the operation was a very grave 
one involving as it did, not merely the immedjate future of the 
telephone service of the country, but also to a large extent the 
happiness and comfort of the company's staff who had for so many 
years stood loyally by and served the company. Before they met 
again the inventory proceedings would have commenced. The 
staff of about 300, divided into groups, would be occupied for a 
period of probably more than 15 months on the inventory work in 
connection with the plant and the determinntion of its age, &c. 

Mr. S. H. Sanps seconded the motion, and the report was 
adopted. 


Elektrizitäts Gesellschaft vorm. W, Lahmeyer & (o. 


THE report for 1909 of this Frankfort company states that a 
further satisfactory development took place in, and increased 
surpluses were realised by, the undertakings in possession of the 
company. those managed by it. and those in which the company is 
interested by way of shares. The Felten & Guilleaume-Lahmcyer 
Works, however, were compelled, owing to the specially unfavourable 
situation, to reduce their dividend from 8 to 6 per cent.; this 
implying a reduction of £16,000 to the Elektrizitäts Gesellschaft. 
which has also been compelled to lower its rate from 6 to 5 per 
cent., although the share capital participating is £1,250,000, as 
compared with €1.062.500 a year ayo. The hope is expressed that 
the-Felten & Guilleaume Co., in which the company holds shares 
amounting to £800,000, will in future be again able to show 
increasing results especially having regard to the resumption of 
satisfactory employment in the dynamo works. The accounts 
exhibit the following figures for the past two years :— 


1909. 1908. 
Share capital zs 22 £1,250,000 £1,062,500 
Loan T is v T T 1,104,400 1,117,200 
Net profits .. T ne 2d si 72,700 75,300 
Dividend, per cent. "m T " 5 6 


The report gives particulars of the electricity works and tram- 
ways owned or operated by the company, and mentions that there 
is now a banking credit of £30,000, 


Hendon Electric Supply Co., Ltd. 


THE directors’ report for the year ended December 31st, 1909, states 
that the result of the years working shows a credit balance of 
£1,095 on the revenue aecount. 'lhe net revenue account, after 
providing for sundry interest charges of £98, interest on debenture 
stock 4 1.500. and the debit Quance brought forward from the 
previous year amounting to CI. 479, shows a total debit of £1,970. 
Apart from the debit balance brought forward from the 
previous year. the revenue during 1909 was £503 less than the 
interest charges for the year. The year under review was the 
company's second working year. On December 31st, 1908, the com- 
pany had connected 343 houses with 12,058 33-watt lamps, whereas 


on December 3lst, 1909, these figures had increased to 830 houses 


with 23.055 33-watt lamps. and the company had received applica- 


. tions for 287 houses with 5,123 lamps. During the year under 


consideration £12,561 has been paid up on the subscribed share 
capital of thecompany, but no additional share capital has been 
issued. In accordance with the articles of association Mr. Carleton 
F. Tufnell retires from the board of directors, but offers himself for 
re-election. 

At the third annual general meeting of the above company held 
on Thursday week, at Salisbury House, Londou Wall, with Mr. C. F. 
Tufnell in the chair, the report and accounts were adopted 
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"Russian Electrical Companies. 


THE report for 1909 of the Russian Allgemeine Electricity Co., of 
St. Petersburg, one-half of whose capital is held by the Berlin 
A.E.G., states that the Government, as in the previous year, made 
no provision for funds for the allocation of orders which could cause 
a considerable revival in trade. On the other hand, the favourable 
harvest made itself felt in the second half of the year, and money 
in particular was so easy that payments were made more satis- 
factorily than at any previous time. The cities were certainly 
disposed to grant concessions, but the legal conditions, as 
well as the administrative difficulties, restrain capitalists from 
entering into such transactions. During the whole of the 


year. work proceeded normally at the Riga works, and the' 


labour conditions were also satisfactory. The gross profits in 1909 
amounted to £159,500, as compared with £120,300 in the preceding 
year, and the net profits were £76,900, and £67,500 in the two 
years respectively. It is proposed to pay a dividend at the rate 
of 6 per cent. on the increased share capital of £700,000, as con- 
. trasted with 6 per cent. on £600,000 in 1908. 

The Russian Siemens & Halske Co., of St. Petersburg, in which 
the Berlin company of the same name is largely interested, realised 
a surplus of £38,900 in 1909, as compared with £32,000 in 1908. 
After providing for reserve and depreciation funds, the balance 
allows of the payment of a dividend at the rate of 5 per cent. on a 
share capital of £560,000, as contrasted with 4 per cent. in the 
previous 12 months. The orders received during the early months 
of the new financial year, show an increase over the corresponding 
period in 1909, but the directors state that it would be premature 
to draw from this circumstance a conclusion as to the complete 
year's results. The total demand in the empire is growing, although 
moderately, but the number of firms who seek to meet the require- 
ments and the size of the equipment concerned is advancing to a 
still greater extent, so that prices are constantly falling. 

The United Cable Works, of St. Petersburg, in which the two 
companies already mentioned are interested as large shareholders, 


earned net profits of 4 64,300 in 1909, as against 4 55.800 in the 


preceding year. It has been decided to distribute 7 per cent. on 
the share capital of £480,000, being the same rate as in 1908. 


4 


American Westinghouse Electric and Manu- 
facturing Co. 


THE annual report of this company for the year ended March 31st, 
1910, which was to be submitted at the annual meeting on July 27th, 
1910, is printed in the New York Electrical World. The report 
includes the operations of the Westinghouse Lamp Co., the Perkins 
Electric Switch Manufacturing Co., the Bryant Electric Co. and the 
R. D. Nuttall Co. Mr. Robert Mather, chairman of the board, 
states that during the year the payment of dividends was resumed 
at the rate of 7 per cent. per annum on the preferred capital stock, 
and there was also paid 3} per cent. on account of the deferred 
dividends on the preferred stock which had been unpaid since 
September 30th, 1907. 

The surplus has been reduced by writing off for depreciation of 
investments in various European Westinghouse companies the sum 
of $5,723,251. The chairman states that as the result of his first 
examination into the affairs of the European companies during 
March and April, 1909, he recommended that the depreciation in 
the value of these investments be written into the accounts for the 
fiscal year ended March 31st, 1909, but action on the recommend- 
ation was then deferred ; a further study of the conditions of the 
European companies, however, has resulted in writing down these 
items to the extent noted. . 

The gross earnings for the year ended March 31st, 1910, were 
$29,248,682 ; the net manufacturing profits were $3,552,978 ; other 
income aggregated $1,616,561, making a total income of $5,169,539, 
or an increase of $3,203,280 over the preceding year. After making 
deductions the net income for the year was $3,060,664, an increuse 
of $3,979,346 over the preceding year. The value of unfilled orders 
on March 31st, 1910, was, in round numbers, $11,256,000, which is 
the largest in the history of the company with the exception of 
the year ended March 31st, 1907. During April and May of tke 
1 year additional orders were taken aggregating in value 

7,083,000, and unfilled orders on May 3lst aggregated over 
$13,000,000. 

Since the close of the fiscal year $2,000,000 of treasury funds 
have been appropriated toward the payment of that amount of the 
$6,000,000 notes maturing August Ist, 1910, and arrangements have 
been completed for the extension of the remaining $4,000,000 of 
these notes for a further period of three years. By the above pay- 
ment the funded debt of the company has been reduced since the 
receivership by $3,626,000, and the fixed annual interest charges 
thereby reduced by more than $200,000. 

Chairman Mather states that the satisfactory results reflected in 
the report are largely due to the policy adopted by the board of 
liberal expenditures for increasing the effectiveness of the selling 
organisation and for development and improvement in design and 
in manufacturing methods. While this plan has added considerably 
to the expenses for the year, the increase is stated to have been 
amply justified both in the increased volume of business and in the 
decreased cost of production. A number of important lines of the 
company's product have been so improved by recent development 
and redesign as not only to decrease the cost of manufacture, but 
largely to increase the manufacturing capacity of the works, thus 

enabling the company to maintain and improve its position in the 
growing market for electrical machinery. Considerable expendi- 
tures have been made in adding to the equipment of the East Pitts · 


burg works, and special mention is made of additions to the 
testing facilities, which have shown beneficial results in the inspec- 
tion and testing of completed apparatus. | :j 

The increase of business during the fiscal year of the several sub- 
sidiary companies above mentioned, has ‘also demanded an increase . 


in their facilities. This has been provided for in the case of the 


Westinghouse Lamp Co. by equipping its New York factory at West 


Twenty-third Street, which has been closed since July, 1908, with 
complete modern machinery and facilities for the manufacture of 
10,000 tungsten lamps per day. These additional facilities it is 
expected will be ready for use during August of this year. A new 
building now nearing completion will add approximately 22 per 
cent. to the floor space of the Bryant Electric Co. and the Perkins 
Electric Switch Manufacturing Co., and consideration is being given 
to plans for increasing the manufacturing facilities of the R. D. 
Nuttall Co. l 

The consolidated balance-sheet shows total assets of $83,588,000. 
Of this sum $14,974,000 is represented by property and factory 
plant; $13,893,000 in working and trading assets, including 
raw material and supplies, finished parts and machines, work in 
progress, goods on consignment and apparatus with customers ; 
827,206,000 by investments in stocks, bonds, debentures and 
collateral trust notes, including those of affiliated European and 
Canadian Westinghouse companies ; $20,479,000 by current assets, 
including $7,040,000 in cash, $3,766,000 in notes receivable and 
$9,169,000 in accounts receivable. Charters, franchises, patents, 
insurance, taxes paid in advance, &c., enter in the assets for the sum 
of $6,083,000. M » l 

The main charges under liabilities are capital stock, $40,719,000 ; 
funded debt, $22,326,000 ; collateral notes, $8,720,000 ; readjust- 
ment notes, $1,387,000; current liabilities, $3,302,000; reserve, 


$1,280,000 ; surplus, $5,668,000. 


As previously stated, the gross earnings for the year ended 
March 31st, 1910, were $29,248,682, leaving a net manufacturing 
profit of $3,552,978. Other income included interest and discount, 
$388,539; dividends and interest on stocks and bonds owned, 
$178,810; miscellaneous, including royalties, &., $749,211, the 
aggregate being $1,616,561, thus bringing the total income up to 
85. 169,539. Deductions amounting to $2,108,875 were made from 
this amount, the principal items being interest on bonds and 
debentures, $1,112,320; interest on collateral notes, $496,000 ; 
property and plant depreciations, $243,522. | | 


Continental Electrical Enterprises Co, 


THE directors of the Continentale Gesellechaft fur Elektrische 
Unternehmungen, of Nuremberg, which owns electrical under- 
takings in addition to being an investment company, report that further 
progress was made during the year 1909-10. The company is, or 
was, associated with the Schuckert Co., and all its ordinary shares of 
consenting shareholders were converted into preference shares 
several years ago, leaving only £414,000 of ordinary shares, the 
holders of which declined to accept the scheme of transformation, 
and who have since then not received any dividend. The accounts 
show the following results for the past two years :— ; 


1908-9. 


1909-10. à 
Preference shares ... e £1,556,000 £1,556,000 
Ordinary shares T 44,000 44.000 
Debentures ani 420,000 433,000 
Net profits ae 80,200 70,900 
Dividend on preference shares 41 4 


The undertakings under the direct management cf the company 


are the suspended electric railway between Barmen, Elberfeld 
and Vohwinkel, and which yielded a surplus of £31,500 in 1909, as 
against £27,600 in 1908; and the electricity works at 
Berchtesgaden-Gunzburg-Jassy and Muhlhausen. The report gives 
particulars of other undertakings in which the company is 
financially interested in Germany and other countries, and mentions 
that the Rhenish-Schuckert Co. has concluded a long term’ contract 
with the State coal mines at Besbach, for the supply of coal which 
is to be used in connection with a central station for supply to the 
whole district of the Rhenish Palatinate. As the company has a 
banking credit at its disposal, it will be possible to embark upon 
new transactions in the current year as occasion may arise. 


Great Northern and City Railway Co,—According to 
the report, the total receipts for the six months ended June 30th 
last amounted to £39,062 and the cost of working to £19,878, being 
at the rate of 50°12 per cent. The net revenue amounts to £19,783, 
which is insufficient to meet the company's fixed charges for the 
half-year. The sum of £3,162, which has been provided from 
outside sources, has enabled the company duly to meet these 
charges. The number of passengers for the six months under 
review, including season-ticket holders, was 5,966,114, as against 
6,041,755 for the corresponding period last year. The number of 
local season tickets issued during the half-year was 2,539, as against 
3.345 for the half-year ended June 30th, 1909. The number of 
three-route season-ticket holders using the company's line during 
the past half-year was 2,728, as against 2,725 for the corresponding 
half-year. 


Chelsea Electricity Supply Co., Ltd.—An interim 
dividend at the rate of 4 per cent. per annum has been declared for 
the past half-year, being the same as last vear. 


i 
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Crompton & Con Lid. M 


j TRE ente -second annual general meeting of the e of 


the above company was held on Thursday last week, at Salisbury 
House, London Wall, Mr. John Trotter in the chair. 
|. The CHAIRMAN, in moving the adoption of the report (see 
page 114), said it was extremely disappointing to the directors to 
have to lay before the shareholders a balance-sheet which was 80 
adverse as compared to those they had presented in previous years. 
In common with other manufacturers of electrical machinery, they 
had during the year under review suffered from excessive competition, 
and also from the falling off of orders, due, no doubt, to the want of 
‘confidence throughont business circles. The low prices had not only 
continued, but it had been difficult to get orders, which had necessi- 
tated their accepting a considerable amount of business at works 
coste, in order to keep the factory going. It was of vital import- 
ance in a business like theirs that the standing charges should be 
'spread over as large an output as possible; and if they had con- 
tented themselves with taking orders at satisfactory prices the 
works standing charges would not have been covered, and the 
resulta would have been much worse than they appeared in the 
balance-sheet. He wasagainst Protection as understood in politícal 
circles, but he did think that under existing fiscal conditions it 
was very difficult for the English electrical manufacturer to reap 
any reward against the foreigner. The electrical manufacturers of 
other countries, having their own markets reserved for them, could 
bring over here their surplus stocks, and thus compete at low prices 
with English concerns. He thought that if this question’ had only 
been kept outside party politics, it would have been settled long 
ago. Another factor which had tended towards the unfavourable 
resulte shown in the balance-sheet had been the low prices which 
had been obtained. The company had further suffered a heavy 
loss by litigation in connection with an order for & pumping 
plant. Still, another factor which was reflected in the accounts 
was that the accounts of the foreign branches were only 
relating to nine months, "Those accounts were closed on December 
31st as against theirs on March 3lst. Of course, next year they 
would fall into line again. Turning to the accounts, freehold land 
and premises was about the same, £70,716. Plant, tools, furniture, 
&u., showed a reduction of £4,071, they now appearing at £73,799 ; 
stock-in-trade and work in progress was reduced by £31,000, and 
trade debtors were £18,000 less. On the other side of the accounts, 
sundry creditors and loans from bankers were down by £40,200. 
It was not satisfactory for a company to go on trading with per- 
manent loans from its bankers, and they were accordingly taking 
steps to curtail their outstanding accounts on the one hand, and to 
reduce their liabilities on the other. 
referred had been considerably reduced since the close of the 
accounts. Their holding in the Electric Supply Corporation had 
been considerably reduced, and they now only held £21,000 worth 
of shares. They would remember that the shares represented the 
price paid to the company for the Chelmsford Electric Lighting 
Order, an undertaking which was started by them. "The company 
had for some time a very large holding in the undertaking, but 
they thought it was a much larger one than they, as a manufactur- 
ing company, were entitled to, and so accordingly they had sold out 
some of their shares. The guarantee of the auxiliary company in 
connection with the earnings of the Supply Corporation had now 
expired, and the directors had thought it wise to write down the 
company's holding in the undertaking to £4 per share, taking the 
necessary amount for that purpose. from. the reserve fund. The 
directors felt that in course of time they would have no difficulty 
in disposing of the remaining shares which they held at satisfac- 
tory prices. During the financial year they had settled the claim 
on the policy of insurance held by the auxiliary company on terms 
which were considered favourable. Under the settlement the com- 
pany's holding in the Electric Supply Corporation had been 
reduced by 3,000 shares of £5 each, £3,000 had been written off the 
investment in the auxiliary company, and the right of the insur- 
ance company to the first £10,000, repayable by the Electric 
Supply Corporation under the guarantee, reverted to the auxiliary 
company. The only other item which called for comment was 
the debit balance of £23,368, which was a most deplorable 
result. The directors had kept down the expenses as a 
precautionary measure, and they had saved some £5,000 on that 
head. It was only right, however, to point out thatin the event of 
a revival in trade, the expenses would show a tendency to increase. 
With regard to the future, it only required a slight increase in 
market prices to have a marked effect upon the profit-earning 
capacity of the business. A great deal had been done by their 
technical staff to improve the designs of dynamos and motors, and 
as they all tended to economy in manufacture, they left & distinct 
margin for profit. The directors had decided after very careful 
consideration, to remove the headquarters of the sales department 
to Chelmsford, so that the heads of the various departments could 
keep in touch with the sales managers. During the second half of 
the year, the demand for their auto-converter had increased to such 
an extent that they had been able to write off the expenses of the 
experimental work, and the orders still came in at a satisfactory 
rate. He ventured to think that their works were in such a state 
of efficiency that they were able to manufacture goods at as low a 
price at Chelmsford as anywhere in this country, and in that 
respect they were in a good position to take advantage of the long 
hoped for revival in trade. Since the close of the financial year, 
there was a distinct improvement in the value of orders from their 
foreign branches, particularly was that the case in regard to the 
Australian and Bombay offices. 
CoL. CROMPTON, in seconding, said that, as most of them were 
aware, he was one of those that was hard hit by the state of the 
company's affairs. He was one of the original shareholders, and 


The last item to which he^ 


port is reflected in the improved traffic. 
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had & very ERE holding of shares, none of which he had sold. 
The fact of the matter was that the electrical industry, along with 


Other trades, was under & depression. .He did not think that their 
| csse company was suffering any more tban other concerns. 


eir unfavourable balance-sheet was brought about by two unfore- 


seen circumstances— who could foresee the slipping of the founda- 


tions of a building when the most experienced architects of the 


day were unable to see any defects; and who could foresee such an 
extraordinary miscarriage, of justice in the case which they had 


just fought? The interpretation of a few words ina spegification 
had cost that company something like £7,000. No investigation of 
the company's affairs could have been more thorough than the one 
which he had made in order to see how his prospects stood, and he 


‘could assure them that. nothing but prudence, patience, cutting 


down of expenses, and unremitting attention to everything that 
could secure or increase the sales, would ever bring them to a 
dividend-paying state. - 
The report was adopted. | 


German Cable Manufacturing Companies. 


THE report of the Norddeutsche Seekabelwerke Gesellschaft, of 


Nordenham, whose share capital of £300,000 is held in equal halves 
by the German Atlantic Telegraph Co. and the Felten and 


Guilleaume-Lahmeyer Works, shows net profits, after appropriating 


£20,900 in 1908, amounting to £68,100 for 1909, as compared with 
£5,980 in the preceding year. A dividend has been declared at the 
raté of- 10 per cent. this contrasting with 4 per cent. which was 
paid out of the dividend and amortisation fund in 1908. 

The directors of the Deutsche Kabelwerke Gesellschaft, of 
Berlin, state that the undertaking was well employed during 1909, 
although sale prices left something to be desired. Notwithstanding 
this fact, satisfactory results were obtained in consequence of the 
increase in the turnover, and the circumstance that raw materials 
were purchased on favourable terms. The subsidiary companies 
also had a large amount of business, including the Union Cable 
Co., of London, which likewise suffered from depression in prices. 
A net surplus of £23,700 was earned in 1909, as compared with 
£20,100 in the preceding year, and after providing £5,500 for 
depreciation, as against £5,200, the balance has allowed of the 
payment of 7 per cent. on the share capital of £175,000, as con- 
trasted with 6 per cent. in 1908. An increase of 25 per cent. in the 
orders, as compared with the corresponding period in 1909, was 
reported at the recent annual meeting. 

The Land und Seekabelwerke Gesellschaft, of Cologne-Nippes, 
experienced a greater degree of activity in 1909, but the value 
declined. The prices of the principal raw materials, such aa 
copper and lead, were not subject to large fluctuations, but the 
price of rubber constantly increased during the year. After allo- 
cating £6,700 to depreciation, as against £7,300 in 1908, the 
accounts indicate net profits of £28,100, as contrasted with 
£29,200 in the previous year. A dividend of 8 per cent. was 
declared at the recent meeting on the share capital of £162, 500, 
being the same rate as in 1908. 


“Liverpool ¢ Ov erhead ae Co. 


THE half-yearly report to June 30th, 1910, states that the gross 
revenue amounted to £36,157, and the working expenses to £26,848. 
The number of passengers carried during the last two years was as 
follows : — 


Hall. year ending Halt-year ending Halt- -year siding Half-year ending 
Dec. 31st, 1908. June 30th, 1909. Dec.31st, 1909, June 30th, 1910. 


5,107,161 4,900,216 ö, 215,551 5,090, 080 


"The slight: improvement which has taken place in the trade of the 
During the half-year the 
company carried 189,861 more passengers than in the corresponding 
half of last year, and the revenue increased by £824. A passenger 
lift has been erected at the Seaforth Sands station which has 
proved a great convenience to passengers. The Dock Board has 
approved of plans for the construction of a large dock for the use of 
Atlantic steamers, at the north end of their estate, which should 
bring increased traffic to the railway. Fromthe balance of revenue 
account, £9,308, interest on mortgage debentures, and on calls paid 
in advance, absorb £4,329; leaving £4,979, which added to the 
balance brought forward, December 31st, 1909, £4,614, leaves 
available for dividend €90,593. Out of this balance the directors 
recommend dividends of 5 per cent. per annum (less income-tax) on 
the preference shares, leaving a balance of £5, 317 to be carried 
Forward to next half- "year, 


Metropolitan District Railway,—4A dividend on the 
4 per cent. guaranteed stock for the past six months at the rate of 
4 per cent. per annum is recommended, as against 3 per cent. last 
year. Also a dividend on the first preference stock at the rate of 
3 per cent. as compared with no dividend last year. £10,000 is 
placed to renewals and £8,527 is carried forward. 


: Charing Cross, West End and City Electricity 
Supply Co., Ltd.—The directors have declared an interim dividend 
at the rate of 5 per cent. per annum on the ordinary shares of the 
West End undertaking, beue the same as last year. 


-— 
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Metropolitan Railway Co. 

ON Wednesday last week, the Rt. Hon. SIR CHARLES MCLAREN 
Bart., M.P., presided over the ordinary half-yearly meeting of this 
company, held at the Great Eastern Hotel, Liverpool Street. 

The CHAIRMAN, in moving the adoption of the report 
(see ELECTRICAL REVIEW, page 187), said that the receipts 
from passenger traffic on their own line showed an increase 
of £6,517, and the receipts from merchandise traffic an increase 
of £1,917, and on mineral traffic £1,228: while rents had 
increased by £2,122. The parcels traffic during the past half-year 


7 


had also continued to grow in a satisfactory way. On the expendi- 


ture side of the revenue account there were one or two items that 
called for notice. The first was the amount of the expenditure on 
carriage and wagon repairs, which showed an increase of £3,300. 
With their larger train services they had necessarily more trains in 
daily use, and the maintenance was therefore heavier. Moreover, 
there was the further fact that the néw stock which they 
purchased when they commenced electrical working, was 
now beginning to come in for renovation. In view of 
the fact that the customary quinquennial revaluation by 
the assessment committees in the Metropolitan area had taken place 
during the past half-year, they had taken steps to have a complete 
re-valuation made on their own account of the whole undertaking, 
as for some time past they had felt that their assessments were not 
on a proper basis in view of the altered circumstances of the under- 
taking, and the various and very serious forms of competition they 
had to meet, some of their competitors practically making no con- 
tribution to the local rates. They had been anxious in the past to 


avoid anything in the nature of litigation with the assessment 
authorities, but now that they had had the experience of a peridd | 
of working under electrical conditions, which had put them in a 
position to judge as to the letting value of the hereditament to 
what the law called.a hypothetical tenant, they felt that they were. 


in a strong position to take the matter up, and to put it before the 
assessment committees in such a way as to avoid, if possible, any 
large expenditure in law costs in appeals to quarter sessions. 
Turning to the tredit side of the net revenue account, it would be 
seen that they brought in £2,767 less from the previous half-year than 
they did 12 months ago, but their receipts from the City lines were 
more by £550, and their proportion of the net revenue from the 
Metropolitan and Great Central joint line north of Harrow was 
more by £3,500. This latter was a very satisfactory feature in the 
accounts, and was a direct result of the growing popularity of the 


districts served by the joint line in question and of the efforts they. 


had made to develop that traffic by running trains through to the 
City. without change at Baker Street. 

revenue account the only figure that he need refer to was the one 
of £10,000 which they proposed to place to the electrical renewal 
and depreciation fund as against £5,000 put to that fund in the 
corresponding half-year. He had referred on previous. oocasions to 


the wisdom of strengthening that fund as much as possible, and the 


action of the board in that matter had always been fully endorsed by 


the shareholders, and they thought it advisable to add the sum of 


£5,000 they had received from the Great Western Co. to the £5,000 
which they usually set apart for electrical plant depreciation and to 


put the whole £10,000 to the fund on this occasion. In. 


this connection he might say that they had lately had 
some very important negotiations with the British Westing- 
house Co. in regard to the plant in their generating station 
at Neasden, with the result that they had entered into a 


contract with that firm for the renewal of a large portion of 


the machinery in à way that would not only largely increase the 
capacity of the power station, but would, they fully expected, 


result in a considerable economy in coal consumption. It was their 
intention to charge a considerable part of this expense to the 


electrical renewal.and depreciation fund, which they had been 
building up for the purpose for some years past. The final result 
was that, after making the provision just referred to, they were 


able to pay an increased dividend of 1} per cent., as against ] per 


cent. in the corresponding half.year, and to carry £6,044 forward, 


as against £3,904 in the corresponding six months. The most 
encouraging feature about the revenue was that it showed an 


increase under all heads, and there was no doubt that, by carefully 
studying the requirements of the travelling public, and adapting 
their train services promptly to those requirements, they had 
induced a very considerable increase in travel by their trains. 
Having referred to the new works which the company had in hand, 
which inoluded. the provision of a new station at King's Cross, the 
building of an arcade over their Liverpool Street station, the pro- 
vision of an additional subway at Praed Street, and the provision 
of an entrance to the Edgware Road Station from Marylebone 
Road, the chairman said that at the last meeting he referred to the 
scheme of conciliation boards, and stated that they had been able 
by means of these boards to settle the outstanding questions with 
all their men with the exception of those employed in the locomo- 
tive and electrical departments. Since that meeting further 
negotiations had taken place, and he was glad to be able to tell 
them that, as a result, satisfactory settlements had been arrived at 


with those sections of the staff, and that, consequently, the termsof - 


to the end of 1913. 


service for the whole of their wage-earning men were now settled up 
SIR WILLIAM BIRT seconded the motion. i 


Mr. WALFORD drew. attention to the County Council's proposals f 


to promote legislation next year for the construction of tramways 
to Cricklewood and Swiss Cottage, and remarked that if such 
schemes were sanotioned, it would mean serious competition with 
the Metropolitan Railway. He advised every stockholder to.com- 


municate with his member of, Parliament, and get him to vote 
against the Bill pn the first reading., He also put forward the 


x re ers f. Ld + vet fee E 5.3 *. FOR pe gO o bey 


ex 


On the other side of the net. 


suggestion that the company should see if it was possible to bring 


the Gower Street station down to Euston Square, and there have a 


connection with the London and North-Western Railway, and the 
Euston to Watford Railway. He thought if the company com- 
municated with the London and North-Western Co., they might see 
their way to paying something towards this scheme. 

MMR. BINNEY inquired as to what was being done with the surplus 
land at Edgware Road. 

CoL. PERRY spoke at some length on the question of holidays 
granted to employés who were Territorials, and commented on the 
fact that if the men wanted to serve their full camping period 
they had to lose their pay. l | 

The CHAIRMAN, replying to the observations of the shareholders, 
said with regard to Mr. Walford's remarks, he was afraid it was a 
physical impossibility to shift the position of Gower Street 
Station. It would cost such a large sum that if the directors 
brought forward the scheme the stockholders would want. to 
turn them off the board. With regard to the County 
Council’s tramway proposals, it certainly was an iniquitous 
thing ‘that the company should have to fight a body which paid 
nothing for the privilege of running over the roads, and which was 
rate aided—they themselves contributing to such rates. They were 
prepared to fight the scheme if it should ever get to the Committee 
stage. Fortunately, the local authorities had the right of vetoing 
the proposals, and it would be remembered they did so last year. 
As to the vacant land at Edgware Road, they were only waiting for 
an adequate offer for it. With reference to the remarks of Col. 
Perry, he pointed out that the company allowed their men four 
days’ holiday with full pay, and they could have the other days in 
order to complete their full period of camping at their own 


^ 


pense. 
The report was adopted. 


Berlin Accumulator Works Co. 


THE shareholders in the Akkumulatoren fabrik Gesellschaft, of 
Berlin and Hagen, which controls the Tudor patents in Germany, 
and has the largest share of the secondary battery trade in that 
country, approved at the recent meeting thé payment of a dividend 
of 12% per cent., being the same rate as in each of the five preceding 
years. According to the directors’ report for 1909, a certain 
change has taken place in the battery trade, inasmuch as the turn- 
over has been somewhat restricted in regard to batteries for 
stationary purposes in those districts where the general supply of 


electricity is being effected from overland” central stations; but, 


on the other hand, there has been a still greater employment of the 
so-called transportable type of accumulator, particularly for traction 
uses of all kinds. The development of this newly-opened market 
is, hawever, only proceeding slowly, so that the decline in the 
orders for stationary work could only be partly recouped' during 
the year. The book turnover of the company's works in Germany 
and Austria amounted to £870,900, as compared with £961,500 in 
1908, but by means of improvements in manufacturing processes, 
economies in working expenses and larger profits from investments, 
it was possible to distribute the same dividend as in the previous 


year. The accounts show the following figures for the past two 

years :— | | eos | "A 
. s : 1909. 1908. 
. Share capital es wee £400,000 £400,000 

Bond capital sss 150,000 150,000 

e Gross receiptis .. 285,200 ^ 318,800 
Depreciation provision 5,360 19,500 
Net profits. S, Siesa 79,450 75,300 
Dividend  ... T eee 50,000 50,000 

" per cent.... 828 124. 12 


The report does not give any information respecting the com- 
panies in which this company is interested, it being merely stated 
that they had also made prepayments on the dividends during the 
year. The ordinary reserve fund remains unchanged at £80,000, 
and the premium reserve fund, which is for the purpose of ensuring 
the maintenanoe of consumers' batteries, has been increased to 
£189,000, whilst the bank credit amounts to £191,000, as contrasted 
with £76,800 at the end of 1908. It was mentioned at the recent 
meeting that the orders on hand are somewhat larger than a year 
ago, the situation being without change in other respects. 


Elmores German and Austro-Hungarian Metal 
Co., Ltd.—We are informed that during the six months ending 
June 30th last, the sale of tubes, &c., produced at Schladern shows 


an increase of 5°15 per cent. in tonnage over the amount sold 


during the six months ending June 30th, 1909. The weight of 
orders and contracts in hand amounts to 500 tons. The Metall 


. Co. has entered into a contract for the supply of copper rollers 


necessary for the satisfactory and economical working of an 
invention, which it is believed will ultimately prove of great value 
to the printing and allied trades. The scheme for the rearrange- 
ment of capital, to which the chairman referred in his speech on 
May llth last has not been proceeded with, owing to opposition by 
the holders of & considerable amount of debenture stock, but with 
an improvement in the selling price of copper tubes, coupled with 
a satisfactory return from the above-mentioned contract, it may 
not be necessary to proceed further with such scheme, and the 
directors have decided to allow the matter to remain in abeyance 
until the end of the year. ; : 
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MARKET QUOTATIONS. 


Wednesday, August 3rd. 


Latest Fo ve 
8 Price. Ino. or Deo. 
a Acid Hydrochloric ee ee per owt. 87 oe 
@ n Nitric ee ee ee ee 90 2 ee 
& n Oxalic .. ee ee ee » 98J- ee 
a y Supers ee ee 0 » A ee 
a oo eo oe » = ee 
a Ammonia, Muriate (crystal) . per ton p ee 
a " » ee ee ee 90 ee 
a Bl powder eo ee ee n £5 10 ee 
a Bisulp e of Carbon ee ee » £18 oe 
a FOX .. ee ee ee ee LE £16 ge 
5 ee oe » y e 
a r ee ee ee LI ee 
2 fl. tm oe eo ee » 236 eo 
a m White Sugar ee oe $9 228 10 ee 
a . Peroxide ee ee eo » 202 0 
a Methylated Spirit ee eo ee per gal 2/6 ee 
a Potassium, Bichromate, in casks per ! — só 
a Potash, Caustic (75/80 %) .. per ton ee 
a » Chlorate ee ee P per Ib. ee 
J d. E: 
a am, e ee ee 9,9 . . @e 
a Shellac ee ee ae ee per owt, 88/- Sl. ine, 
a Sulphate of Magnesia per ton #4 10 T 
a Sulphur, Sublimed Flowers " £6 10 r 
a " Recovered ee ee " £5 10 ee 
a 90 Lum ee ee ee » £5 ee 
2 Sods, Caustio (white 10 %) ee 10 211 ae 
& „ Chlrate .. RR per lb. NM x 
a $ C ls oe . oe r ton 5 ee 
a Sodium Bichromate, casks Ib. Bà. NA 
e " anide (basis 100 96) oe [1] 14. oe 
METALS, &c. 
b Aluminium ta, in ton lots .. per ton £80 $e 
- Wire, in ton lots. » 112 m 
b M Sheet, in ton lots .. K £120 .. 
p Babbitt’s metal ingots .. T " £98 to £145 
c Brass (rolled metal 2 to 12" basis) per lb. 614. 
e » Tube irp ee » e. 
© yp — ^e »" ° 
Cc T] Wire, basis oe ee eo D 69d. 
c Oopper Tubes (brased) .. at i 814. 
e » ve drawn ee 90 d. 
g » Bars (best selected) .. per ton £70 
g D] eet ee ee ee n pi 
g " oe oe » 
e „  (Electrolytio) Bars ee » £58 10 
e * " ee n p ri 
e » . 9 
0 » " H. C. Wire per lb. 114. 
f Ebonite Rod ee oe ee " - 
f 90 Bh ee oe ee [7] oo 
m German Silver Wire ee eo » 1/6 ee 
bh Gatta-percha, fine ee és i T - 
-rubber, Para fine . sė 0 8/10 . 1/4 dec 
Iron (Cleveland warrants) .. per ton 49/8 8d. ino. 
4 „ Wire, mv. No. 8, P.O. qual. 90 £1 20 
g Lead, Tagot <> ae ^ £12 15 to £12 17 6| dec, 
page pai Wire No. 98 eo ee por lb. "E 
g Mercury  .. s ^ „ per bot. 28 12 6 9/6 dec. 
d Mica (in original cases) mall. per bb. 6d. to 1s. s. 
d « " » medium n 40 60 60 ee 
e »" oo 
p Phosphor Bronze, plain » lid. " 
gp n » rolled bars & = d. dec. 
,p » strip & sheet rT) 17 1d. dec 
o Platinum ee ee ee ee per os, 190/- ee 
e Silicium Bronse Wire ee per lb. 8i oe 
7 egg Sp in bars oe ee per ton £255 "bd 
g Tin, Block lish) eo ee 90 2149 to £150 £2 ino, 
B wh Wire, Nos. 1 to 16 eo oe per lb. 1/10 ee 
e i— 
“Ibis” brand .. m ee per ton £45 to £150 "P 
k Zinc, Sh't (Vieille Montagne bnd.) „ . 496 10 P 


Quotations supplied by— 


a G. Boor & Co. i Bolling & Lowe. 

b The British Aluminium Co., Ltd. k Morris Ashby, Ltd. 

c Thos. Bolton & Sons, Ltd. ! Ricbard Johnson & Nephew, Ltd. 

d F. Wiggins & Bons. 2 mW. T, Glover & Co., Ltd. 

e Frederick Smith & Co. n P. Ormiston & Sons. 

f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p oa ne Bronze Co., Ltd. 

g James & 8h ° r W. . Dennis & Co. 

h Edward Till & Co. 


North-Eastern Railway.—The report for the half-year 
ended June 30th states that the directors recommend a dividend at 
the rate of 5 per cent. per annum. In reference to the Tyneside 
electrically worked linee, the electric passenger train -mileage 


amounted to 596,654, and the electric goods mileage to 2,537. The 


electric passenger car-mileage was 1,836,048, and the cost of 
electrical energy purchased is given as £12,212, and of wages of 
trainmen as £3,765. These figures show a very slight increase over 
those of the corresponding period of last year. 


Westminster Electric Supply Corporation, Ltd.— 
The directors have declared an interim dividend for the half-year 


ended June 30th, 1910, at the rate of 10 per cent. per annum, less 


income-tax, payable on September Ist next. 


Hadfield's Steel Foundry Co., Ltd.—The directors 


have declared an interim dividend of 1s. per share on the ordinary 
shares. 


Harper Electric Piano Co.— Dividend on the deferred 


Ps at the rate of 15 per oent, per annum, carrying forward 


STOCKS AND SHARES. 


Tuesday Evening. 
THANKS to & rather better atmosphere on the other side of the 
Atlantic, markets haye turned firmer. Of course the holiday feel- 
ing is very much in evidence, and militates a good deal against any 
material increase in business. At the same time, it is satisfactory 
to be able to report the harder tone which obtains all round the 
markets, | 

The Home Railway market has once more taken itas place as the 
leader of the domestic sections. Some of the dividends declared 
within the last few days have been unexpectedly satisfactory, and 
this, combined with the greater favour with which the maket has 
come to be regarded by the investor, has helped to put prices on a 
higher basis. | . 

The Metropolitan District Company surprised even its warmest 
supporters by declaring for the first time in 10 years a dividend on 
its 5 per cent. Preference Stock, and although only at the rate of 
3 per cent., it is considered an earnest of the company's being able 
to meet the full interest before very long. Indeed at 70, the cur. 


rent quotation, the stock looks reasonably cheap, in view of the 


fact that a repetition of the same rate would mean 4 per cent. on 
the money, to say nothing of the prospect of the full 5 per cent 
being distributed within the course of the next few half-years. 
The price rose to 214, but dropped a little, as did also Metropolitan 
Consolidated just before the Bank Holiday, when the brilliant 
weather encouraged the idea that the Undergrounds would be more 
or less deserted over the recess The Central London report 
provides a good deal of encouragement for the proprietors, but has 
failed to exercise any influence on the price of the Stocks. 

After the Home Railway market, there is not much of interest 


except as regards Anglo-American Telegraph Deferred Stock. 


which has enjoyed another sharp rise by reason of the chairman? 
speech at the end of last week. While the speech was by no means 
unmixed with sobering reflections, the fact of the negotiations 
being still in course with the American Telephone and Telegraph 
Company is considered satisfactory enough to over-ride other con- 
siderations. The nigger in the hedge is the way in which the 
company's investments have declined, the depreciation amounting 
now to nearly £100,000. Direct United States shares have improved 
in sympathy. 

The earnings of the American Telephone Company for the month 
of June have been cabled this week as $13,803,000 gross, and 
$3,937,000 net, the latter being an increase of $212,000. Neverthe- 
legs, the price is a point or so lower. Monte Video Telephones are 
slightly easier, but Chili Telephones, er 5s. dividend, have not 
altered. ö 

Marconi shares remain about 15s, notwithstanding the fine 
advertisement which wireless telegraphy has secured in consequence 
of the public interest taken in the Crippen case. 

The National Telephone group is unaltered. To some investors 
the company’s Preferred stock offers attraction in that it is a 6 per 
cent. investment standing at a few points above par—the price 
carries 3 per cent. dividend payable this month—and that it is 
fairly certain to get at least par in the distribution of assets when 
the company becomes absorbed by the Government. 

Electricity Supply shares are in many cases quoted er dividend, 
and it may be of service to set out the amounts deducted, which 


are as follows :— E 
Share, Dividenå. Share. Dividend. 

8.d s. d. 

City Ord. ee 6 0 Newcastle Pref. .. 2 6 

Do. Pref. ; 6 0 St. James’ Ord, 5 0 

County Ord. ..  .. 40 Do. Pref. .. . 86 

Do. Pref. es se 6 0 Westminster Ord.. . i 5. 0 
Newcastle Ord. ae . . 1 6 


The fractions which the shares have fallen represent, roughly, 
the dividends. Metropolitan Ordinary are still cum dividend, but 
have fallen 6s. by reason of the reduction in the dividend from 
5 per cent. to 4 per cent.—noticed here last week. It need hardly 
be said that business in all the electric lighting shares is very quiet. 
A revival at the end of the autumn is hoped for by some, but the 
prolonged stagnation has done much to kill even the most modest 
bullishness. At the same time, it is at least likely that the adver- 
tising campaign may make its influence felt upon the companies 
profits in the current six months. 

The Canadian-Mexican group is quiet, without material alters- 
tion, and the traction issues are all steady. In the manufacturing 
group, British Insulated are 5s, higher, but Telegraph Constructions 
have eased off. Henley's are a better market at rising price 
Rubber shares are in holiday condition, the unsettlement in the 
American market checking any incipient inclination there micht 
otherwise be to better prices in the rubber section. 


Vol. 67. No, 1,706, AUGUST 5, 1910, ] THE ELECTRICAL REVIEW. | | 229 


— * 


D 2 Pm 
1 
[ 


ba SHARE LIST OF ELECTRICAL COMPANIES. | ` r 
iF —_ — 
ki TELEGRAPH AND TELEPHONE COMPANIES. : 
tii 
, Business done 
" f Present NAME ipi Dividends for the last E e week ended ie T Present 
7 Issue. , four years. 3 Aug. 2nd, 
tr. Share. uly 26th. Aug. 2nd. 1910 Fall — | per cent. 
a- J) ĩᷣ ⁵ ĩ òò a IN RN Mr a a NOI CE: ER : ee = E 
ie. 25 1906. | 1907. | 1908. 1909. Highest: Lowest. £ s. d. 
PN 25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 88— 33 83— 3j n is is Nil. 
, 986,500 Do. 5 % Deb. Red. Iss. at 98 % script all paid Stock 5 % 5 % 5 % 159, | 95 — 97 95 — 97 i = p 117 7 
: $255,196,000: American Telephone & Telegraph, Cap Stock $100 8% 8 8 8 % | 136 —138 134 —187 135 as —13 5 16 10 
E $53,000,000 | Do. Collat. Trust, 4% Bonds, Ed $100 % „ „ 495 | 91— 93 91 — 93 E - . | 460 
LI $ - 
ip 558,460 | Anglo-American Telegraph . Stock | 34% 33% ‘£3 4s.| 33% | 684— 654 644— 663 xd 000 T 590 
8,220,770 | Do. do. do 6% Pre... Stock | 6% | 6 7 6 95,16 106 —108 107 —109xd | 10M | 107 | .. 510 1 
t, 8,220,770 | Do. do. do. Deferred : Stock | 19% | 1 8 /- 244— 25 0 264 24 +13 413 6 
T 47,725 Anglo-Portuguese Tel. EP Mort. Deb. Stock Red. 100 5% 5 5 5 95, | 100 —102 100 —1 ae T" 1 418 0 
44,000 | Chili Telephone, Nos. 1 to 44 ,000 b 8 8 8 8 € 9 — i 9 — 9ixd 91 448 
t. 9,449,176 Commercial Cable, Sting. 500 year 4% Deb. 8 Sk. Red. Stock 4 % 4 % 4 95,14 X 834— 85 831— 851 854 413 7 
i 16,000 | Cuba Telegraph . 10 5 6 % 6 6 81— 9 9 6 13 4 
6.000 Do. 10 %, Pref. 00 10 [0096 (00 „ 10 % 110 % | 1641— 177 16 19 5 15 11 
t 12,931 | Direct Spanish Telegraph, Ord. " 5 19 49.4% 4% 84— 8 — 5 8 38 
6,000 Do. do. 10 % Cum. Pref. 5 10 % 10 % 10 % 10 % Ti— 8 73— 81 618 
90,000 Do. do. Debs. .. 50 | 48% |44% | 4425 | 44% | 99 —10 99 —101 491 
(0,1101! Direct United States Cable 20 1875 4175 | 470 | 4% | 133— 15 143— 15} 143 : +3} 5 40 
86,000 | Direct W. India Cable, 44% Reg. Deb., 1 tol 200, R. 100 430 | 4495 | 49% 43 98 —100 98 —100 9 e 925 410 0 
4,000,000 | Eastern Telegraph, Ord. Stock .. Stock | 71.5517 5 7% | 195 | 192 —135 139 —195 1834 10 5 3 8 
2,000,000 Do. 84 % Pref. Stock.. 100 33% | 3A% | 3195 | 3496 83 — H5 84 — 86 85 84 +1 41 6 
1,896,706 Do. 4% Mort. Deb. Stock Red. Stock 1% 4 4 % 4 % 102 — 104 102 — 101 - m A" 8 16 11 
300,000 , Eastern Extension, 5 and China Tele. 10 715 75 7 7 9€ 123—125 122— 123 991 128 ts 5 8 9 
752,400 an Do. 4% ria Prais i 1 Stock |4 9,14 95,14 905 4 9 101 —103 99 —102 xd 99 m —2 818 5 
j t. & 8. Afric. Tel., 4% Mt. D aur tius! "n ; € - 
200,0001 Sub.) 1 to 8,000 j 25 4% 4% 4% |4 X 994—1013 994—1014 8 18 10 
181,127 Globe Telegraph and Trust 2 10 54% 53% | 53% | 5196 101— 10 101— 1 1021 sf 610 8 
181,127 Do. do. 6 % Pref.. - 10 6 6 6 6 13 — 18 13 — 1 133 4 8 11 
150, 000 Great Northern Telegraph, of Copenhagen. . " 10 20 % 20 &, IR % 291— 902 291— 80i 6 30 
17,000 | Indo-European Telegraph . on 25 13 % 13 % 13 % 13 96 53 — 55 53 — 55 542 6 15 8 
$41,380,400 | Mackay Companies Common .. 5 af vs | 8100 3495, |4 % | 4 % | 48% 8 — 90 84 — BR T —2 416 7 
000, 000 Do. do. 4% Cum. Pref. .. 2 .. 8100 4 Xm 49,|4 9 76 — 80 76 — 80 EE - T 500 
394,190 | Marconi's Wireless Telegraph s se | 1 Nil | Nil | Nil , Ni H— H i i - T " Nil 
72,080 | Monte Video Telephone Co., Ltd. Ord. .. 5 1 6 6 6 6 % - 1 4-— : 189 | 16/103 18 6 8 0 
86,492 Do. do. do. 5 % Pret. ds 1 15% 5 5 % 5 %, RR— 82 44— zs e 2 6 3 1 
2,225,000 National Tele hone, Pref. Stock 2x si 100 6% 6 | 6% 6 . 1061—108 1061 —108 1073 106} 511 1 
8,725,000 Do. Def. Stock Ya 1 x. 100 5 6 6 6 X 1264—1254 1264—128 128 127 413 5 
15,000 Do. ido. 6 % Cum. Ist Pref. .. Eu 10 6 4 6 6 6 X 103— 1 104-— 1 T 25 5 10 4 
15,000 Do. do. 6 % Cum. 2nd Pref. .. M 10 5 % 6 6 % 6 X 103 — 10 105 — 10 5 10 4 
250,000 Do. do. 5 96 Non-cum. 3rd P., 1 to 250,000 5 56% 15% 15 S 5.6 b.— 513 5 — bà 1 711 
2, 000, 000 Do. do. 3 Deb. Stock Red. A Stock | 84% | 34% | 34 34% — 98 96 — 98 811 6 
1,983,593 Do. do. Deb. 8tock Red.. 100 41 4 % 4 g 4% 98 —100 98 —100 -40 0 
179,818 | Oriental Telep. and Ele, 1 to 171,504, fully paid.. 1 7'651895|8 8 «X 1 1 l9— 113 4 14 10 
50,000 Do. do. do. : 9 Cum. Pre 1 6 16% 16% 16% l9à-— 1 18— 174 414 9 
195,955 Do. do. do. Red. Deb. Stock. 100 41% 1% 4 4% 860 — — B8 4 10 11 
99,400 Pacino & European Tel., 4 % uar. Debs., 1 to 1,00 10 4 % 4 % 4 % 4 % 96 — 98 96 — 98 | 418 
11,899 Reuter's E 8 |5%15%15%15% 71— 8 7À— 8 | 418 9 
145,965 | Telephone Co. of Egypt, 4) % Deb. Red. . oe | 100 | 44% 43% | 44% 43% 98 —100 98 —100 ORY | | 410 0 
3,042 | Submarine Cables Trust.. 3 .. | Cert. 6 7 6 6 0 128—131 128 —131 i l 411 7 
120,000 | United River Plate Telephone 5 8 „ 8 % 8% 18% 6i— Th 6i— 7xd| 74! 614 5 1 3 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 | 5 5905, 5 5 14 5 1 — EE : | 115 8 
30,008 | W. Coast of America, 1 to 30,000 & '58, 001 to 53,008 23 23% | 24% 22% à— 1 4— | | 4 10 11 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Bub. Tel. 100 1% 1% 19% 4 95 96 — 98 96 — 98 4 18 
901,930 | Western Telegraph, Ltd., Nos. 1 to 207,930 10 [755 75 77 77 198.— Hà 138— 143 id 133 419 1 
800,000 Do. 4% Deb. Stock Red. .. 100 4 95 | 17 1% 1% 99 —101 99 —101 319 3 
68,321 | West India and Panama Telegraph . i eek, 10 Nil , Nil | Nil | Nil — j — 4 13/9 Nil 
34,568 Do. do. 6% Cum. Ist Pref. T m 10 8 % | 6 æ 6 6 84— 9 87 6 13 4 
4,669 Do. do. 6% Cum. 2nd Pref. ; 10 Nil |£2 15 143%, 8 — 9 8 — 9 16 12 9 
80,0001 Do. do. 5% Debs., Nos. 1 to 1,800 | 100 |5925,,595,1595,|595, | 99 —101 99 —101 | | 419 0 P 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | 
640,000 e Trams, 5% Cum. Ist i 1 900 5 | 5:9, 4— 45 Afg— 4% R8/9 | 87/6 | 597 
500,000 Do. 5 9€, 2nd Pref., 800,000 to 1,800,000 | 5 "EN | .. 5 % | 4A— 4% | 48- 4, | sve l.. . 5 12 8 
4,465,674 Do. 4% Deb. Stock | . e | Stock | .. | 4% 4% — 914 9) — 91 91 904 4765 
932,387 | Auckland E. Trams, 5 % 1st Mort Deb. Stock .. | 100 §%'5%'5%15% | 108 —105 103 —105 E E 415 3 
890,000 | Babcock & Wilcox, 1 to 530,000 ise 1 20 % 20 % 20 % 2 % 53 54g— 58 pon — i 4178 
100,000 Do. do. 6 Cum. Pref., 1 to 100,000 .. 1 „ 6 6 05/0 05 | Liem lf Iin- iyi P x - 319 0 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. ..| 100 ka | ie d cis | p | i5 - "uo ael ep oue ia 510 0 
: British Columbia E. Rail Def. Ord. Stock .. | 100 | 695,189, 8 % 8 % 140 —145 140 —145 143 122 5 10 4 
400,000 Do Pref. Ord. Stock o bs ar 100 AERE S I d 124 —128 122 —126 ves x erg —2 415 3 
400,000 Do. 5 % Cum. Perp. Pref. Stock .. 100 5 % 5 % 5 % 5 % 108 —111 108 —110 1110 1 
233,000! Do. 4 lst Mort. Deb., 1 to 6,250 0 4 06 43% 43% Ux 102 —104 | 102 —104 | m 467 
212,600 Do. 95 Vancouver Power Debs., 1 to 2, 200 , 100 43% | AX, | day, | 44% | 100 —103 100 —103 NEP 415 
183,301 British Electric Traction .( 10 | Nil | Nit | Nil | Nil 1 1 | „N. 
161,437 Do. do. 6% Cum. Pref. . ne 10 6 95 3 X, | 14% | Nil | * 28— 33 25-- 33 |^ xs Nil 
1,173,653 Do. do. 5 Perp. Deb. Stock . Stock 5 4o 5. 15 0, 5.2 87 — 91 87 — 91 | " 5911 
528,996 | Do. do. 44 X, 2nd Deb. Stock Red. 100 | 44% | 4495 4% ' 4À'Y 68 —73 | 68— 73 70 ANS 6 8 3 
100,000 British Insulated and Helshy Cables = 5 10 , 10% 10 % 10% 63 — 7 61— 71 643 | +3 61711 
100,000 Do. do. 6 % Cum. Pref. l 5 6 X, | 6%, 6% 6 — 61 51— 61 xd e, f. . 412 1 
] 500,000 Do. do. 44 % lst Mort. Deb. Red... 100 43% 43% | 4, 4& 101 —104 101 —104 b 467 
04,9401 | British Thomson ‘Houston 4 % Ist Mort. Debs. .. , 100 | 43! | 44% 43% | 44% 101 —104 101 —104 i: 467 
ritis estinghouse 6 ref., 1 to 200,000 and ) ! . j ! ^ ^ z: 
400,000 I % 275,001 to 75,000 5 | Ni, Nil Nin Nil | A— A | he X » bm. ee Nil 
1,816,853 | | Do. do. 4% Mort. Deb. Stock’ .. 100 4 4% 4% 14 61 — 63 61 — 63 re eje | 670 
000 ;Browett, Lindley & Co., Ord. .. à 11 Nib Nil Nil | NII u h 4- H wc UT A. JO ad Nil 
50900 | Do. do. 6% » Cum. Pref. UN 1 Nil! Nil ; Nil | Nil 14,6 to 15,6 14/6 to 15 6 à DEEP. 
140,976 Brush Electrical Engineering, Ord., 1 to 105, 731.. | 2 Nil | Nil | Nil | Nil | — — OE y Nil 
200,000 Do. do. Non-cum.6% Prei. 2 ! Nil, Nil! Nil | Ni! 0— 0 — $e Geet E IN 
125 000 Do. do. 4 4 Perp. Deb. Stock — .. Stack | 44% | 44% 4% 43% 39 — 44 39 — 44 zi .. 110 4 6 
Do. do. % Perp.2nd Deb. Stock.. Stock | 44%, | 419, | 49% | 43.0 2) — 27 23 — 27 D: TO | 16 13 3 
137,610 | Calcutta Trams, l to 137,810 .. 70$ 4189,16 % %% l, 4 — 4h f — 4 85,- „ 500 
45,904 Do. 5 % Cum. Pref., Nos. 1 to 29,30. 5 (595159, 5 % 5% ARO 43 4B— 44 “i iu av dw 5 1 3 
850,000 Do. 43 % Ist Deb. Stock . | 100 43˙7 04395 7 442% 4% 906 — 99 96 — 99 a a 41011 
85,000 | Callender's Cable Construction shares o OT 5 15% 15 % 15 % 10 % 91— 10 91— 10] E eee MES 417 7 
40,000 Do. do. 5 % Cum. Pref. . 5 VE 44— hà 4i— 5 bs ^ 415 8 
300,000 Do. do. 43 J Ist Mort. Deb. Stock Red. Stock | 43% ' 48% | 44%, 43% 100 —102 1004—102 i» | M 4 710 
491,222 | Cape E. Trams., 1 to 491,222 1 | Nil NH Nil! .. | PEN d S 3 Nil 
,000 Castner-Kellner Alkali, 1 to 450,000 . M 18 % 12 121% 1225, 28— 9 21 — 2 5¼'ů1ꝰ/ |. 41011 
210,153 Do. 44 ^, Ist Mort. Deb. Stock 100 | 44% | 44% 4 % ! 445, 106 —109 104 —17 xd | .. eo [ot 441 
1,890, Central Londan Railway, Ord. Stock : Stock | 4 % 3 4 310%, 3 , 66 — 68 66 — 68 664 | 66 4 8 3 
554,655 Do. do. 4 J Pref. Stock.. || | Stock 4 9,14 % 4 , 4 9$ | 85 — 8 BÖ — BB So „ 410 12 
551,655 Do. do. Dei. do. | Stock 4 9, 2 4, lary 25, 49 — 51 49 — 5^1 "NE et 0] 818 5 
1,450,000 | City and South London Railway gus 838 .. Stock 231%, l 2 1555.5 AY 2 — 20 27 — 283 xd £i | iu | 6 2 10 
85,000 . oer is QUO 0... 5 8 5 J 5% Nil Nil 1— 7 7 10j- | " Nil 
st Mort. Reg. Debs., | - 
g 100,000: | 900 of £100, 25d 901 11,600 cf eo Nea } 5 * 5 * 5 % 5 S- 87 81 — 87 z | vH 
| 
* Unless otherwise stated, all shares are fully paid. f i From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 


* ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 
Stock ; Closing Closing Business done | Rise 4 Present 
PO NAME. or 1 3 e Quotations week ended or Yield 
ue: Share y : uly 26th. Aug. 2nd. Aug. 2nd, 1910. Fall — | per cent. 
S * ; 1906. | 19U7. | 1008. 1909. | | iguest, Lowest E s. d. 
960,000 | Dick, Kerr & Co., 1 to 280,000 . pz 1 rs 10 6 6 1 1 1—1.— 14 | 5 1 1 
805,000 Do. do. 6 % Cum. Pref., 1 to 306,000 e: 1 6 44% 6 % | 6 — 1 — 1 48 5 6 8 
271,080 Do. do. 4$ €5 Deb. Stock . 100 44% | 1à 4496 | 44 98 —101 93 —101 as 491 
60,000 | Dublin United Trams. (1896), 6 % Pret., 1 to 60, 000 10 6 % 6 6% 16 96 18 — 14 13— M | Vs 4718 
99,961 | Edison & Swan Utd., '*A" shs., £8 pd., 1 to 99, "261 5 4 24 Nil | Nil um f 1.— 3 ix Nil 
17,139 Do. “a” shares, 01017, 189 ix 5 43% | 2» Nil | Nil — 1 — i | * Nil 
807,895 Do. 4 % Deb. Stock Red. 100 4 4 4 4% 63 — 68 — K 517 8 
67,720 Do. 5 ꝙ 2nd Deb. Stock Prov. Certs. all pd. 100 5 b 5 5 % 79 — 82 79 — 82 T 6 111 
112,100 | Electric i 1 to 112,100 2 Nil | Nil | Nil | Nil — i | Nil 
81,800 Do. 7% Cum. Pref., 1 to 31,890. 2 T7 96 Us „ 1 1 1 láxd | 968 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. s 10 5 5 5 I 7 8 7 8 6 5 0 
200,000 Do. do. 4 % Mort. Deb. . | Stock | 49614 96 1% 1 82 — 86 82 — 86 413 0 
78,000 | Gt. N. & City Rail. Pref. Ord. ^ A " 496,1 to 78,000 10 4% ab Nil | Nil — 1 — 1 Nil 
96,000 a & Batley, 7 % Cum. Pret. , 10 7 | T iw 1 1 1 1 610 8 
80,000 do. 5 % Mort. Debs. es ..| 100 595,159 5| 5% .. 102 —1 102 —10 d T M 4 16410 
40,000 Henley’ s (W. T.), Telegraph Works, Ord. .. ws 5  |15 % 15 15 % |15 % 11— 1 12 — 127 124 12%, ti 517 8 
40,000 Do. do. 44 96 Pref. 5 4405 ds i» 44% ii— 5} EE a ee 459 
150,000 Do. do. 45 X% Mort. Deb Stock | Stock | 4 % | 4496 43% | 4496 | 108 —1 101 —106 +4 4 411 
60,000 | India-Rubber, Gutta-percha & Telegraph Works 10 10 % |10 % |10 % |10 % pa 1 lià— 153 "E 61) 2 
87,500 Liverpool n PAWAY; Ord. . ; 10 Nil | $% | Nil | Nil I — 123 — 1 Nils 
10,000 Do. Pref., fully paid Ma 10 5 & 5 T 5 6 96 — b 5 — 9 110 
600,070 London United Trane. (1901) 1 to 50, 007 " 10 8 8 Nil 24 1à— 1 9 Nil 
899,990 Do. do. 60,008 to 100,000 vx 10 89251895 | Nil ; 11— 14— ne ae eG Nil 
125,000 Do. do. 5 %, Cum. Pref., 1 to 125,000 10 695,15 95 | 83% | . 2—' 2 2— 2 40/3 xs E 15 0 0 
1,649,930 Do. do. 4% lst Mort. Deb. Block. 100 4 % 4 „% 4% 4% 67 — 71 67 — 71 < E . 5 12 8 
5,782,062 . Consolidated ad . | 100 1% 105 à 1% 887— 39} 834— 89xd 883 388 2 11 3 
2,640,914 Do. Surplus Lands .. Ve 2d ..| 100 2196 3i% 219, | 2196 66 65 — 67xd 421 
8,235,000 Do. District .. $i ..| 190 Nil il 1) | Nil 201—201 201— 2 213 2014 +32 Nil 
991,887 | Metropolitan Electric Trams., Ord. E. td 1 " 44% | .. &— i 9.— wu 515 0 
814,016 Do. do. De fd. $s 1 Nil | Nil Nil — $ Nil 
500,000 Do. do. 5 €, Cum. Pref. .. 1 5 0 5 % 5 % 5 Jj 2— 48 2— 33 177 5 97 
595,600 Do. do. 4i % Deb. Stock Red. | 100 44% | 4496 | 44% | 44 — 99 — 4 10 11 
$19,823,200 Mexico Trams Co., Common Stock . zs He s .. |6% 121 —123 119 —121 1213 120 PE. 419 2 
$2,000,000 Do. 1st Mort. 50-year 5 % Gld. Bds. |... m 5 7 5 97 98 — 99 99 984 + 5 10 
245,500 | Potteries Electric Traction 1 4 4% | Nil i - 1 a " s 
245,500 Do. 596 Cum. Pref. .. 5 bia 1 5 % a us 5% — S 6 17 1 
945,000 Do. 44% Deb. Stock .. — ..  ..| 100 43% | 4495 | 48% | 4495 | 82 — 85 82 — 85 = 586 
87,850 Telegraph on and Maintenance. 12 115 P 15 175% 83j1— 852 831— 85 344 — 518 8 
140,000! Do. 4% Deb. Bds., 1 to 1 ,500 Red., 1909 | 100 495 4 4% 99 —101 101 m: t 8 18 11 
1,000,000 Underground 15 Railway, 5 Prior Lien 2 9 .. 5 jj 102 —103 1024—1 103 1021 + 416 7 
2,800,000 ; Do. 44 % Bonds.. s d b — 44% | 44% 86 — 88 86 — 88 M ne 5 2 3 
4,900,000 Do. do: 6 % Income Bonds : iu e " $4 94 — 86 86 — 38 96 +2 a 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666 1 Nil 10 Ej 5% Nil E Nn , : 
66,666 Do. 6% C. P., 30,601 to 80,000 & 125,001 to 141,666 5 .. 1692516 3 % 1 1 1 1 xs ds 8 11 5 
215,495 | Do. 4% let Mort. Deb. Stock — .. wo 4% 1% 4% % 60 — 0 | 60— 70 ae | — 614 4 
ELECTRICITY SUPPLY COMPANIES. 
' 
8),449 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10% 10 % lo % 10 % 7ó— 7 7 4 is i 6 9 0 
9,551 Do. do. 1 %, Cum. Pref. 5 796 7 7 7 17— 7 7— 7 id 4 18 4 
430,000 | Central Electric Supply 4 , Guar. Deb. Stock .. | 100 4965 4 4% 1% 99 —102 99 —102 T 818 5 
£0,000 | Charing Cross and Strand Electricity Supply  .. 5 5 5 % 5 % 5 % — 4 — 4 72/6 6 5 0 
80,000 Do. do. do. 4) X, Cum. Pref. 5 455 te te 4:96 | 44— 43 4 ii a 416 0 
80,000 Do. ** City Undertaking "' 44 % Cum. Prf. 5 44% | 48% 4 4 96 44 4 js 414 0 
415,196 Do. do. 4 % Deb. Stock Red. ; 100 4% 1 % 4 % 4 4, 91 — 99 97 — 99 8 1 2 6 
49,436 Chelsea Electricity Supply, Ord. x 5 43% | 46% | 44% 4 % 81— 1i 31— 4} - 5 511 
175,000 Do. do. 44 % Deb. Stock Red. . Stock 1% ! 44% | 48% | 44% | 99 —101 99 —101 p 491 
70,595 | City of London Elec. Lighting, Ord. 40,001—110, 595 10 6 6 6% 7• °° 1141— 12 113— 113 xd Uy. 6 0 5 
40, 000 Do. 9, Cum. Pref., 1 to 40,000 .. 10 6 % 6 * 6 % 6 114— 123 11— 121 xd 113 4 19 0 
400,000 | Do. 5 & Db. Stk. 8 .. | Stock 5 0 5 5 * 54 119 —123 119 —123 zu 4 14 
£00,000 Do. 44 % 2nd. Db. Stk. is ..| 100 44% | 44 X, ' 4195 u^ 94—102} 994—1024 - 4 710 
60,000 | County of Durham Electrical Power, Ord.. : 5 l4% | 2% Nil il: We 2 1 2 is Nil 
50,000 | Do. do. do. 5 % Pref. 5 5%15% 5925 15 w | 24— od 27— " 7 13 10 
370,000 | Do. do. do. 5% ist Mtg. Deb. | Stock, .. e 525555 94 94 i 5 3 8 
40,000 ` County of London Electric Lighting, Ord. 1-40, 000 10 5 2 5 5 5 % 7 8 7 — 78 X 6 7 0 
55,000! Po. do. 6 % Pref., 40, 00l—60,000 10 6 K 6 % 6 % 6 5. 1 L 105 — 11 xd lig 6 9 1 
400,000! Do. do. 44 % Deb. Stock Stock | 44% | 44% | 44% | 44% | 1084-106 1034—1064 105 | 1051 446 
400,000 Do. do. 4} % 2nd. Deb. Stock.. | Stock | 4 % | 44% | 44% | 44% 90 —102 99 —102 1014 483 
80,000 | Edmundson's Electric Corporation, Ord. Shares. 5 Nil Nil, Nil ' m A | va Nil 
80,000 | Do. do. %, Cum. Pref. 5 3 Nil | Nil - E 1— 13 "T Nil 
490,500 | Do. do. 42 % Ist Mort. Deb. Stk. | 100 43% 4495, | 44%) .. | 75 — 78 75 — 78 | 764 15 5 15 5 
88, 150, 000 Electrical Dev. Co. of Ontario, 5% IstMtg. Gold Bnds. , 3500 RN | . 5 5 85 — t8 85 — 88 &1 5 88 
10,000 Folkestone, 1 to 10,000 Ne «| 5 53% | 5195 | 51% | 54% 41— 4 4i— 4 us 515 9 
10,000 Do. 5 9, Cum. Pref., 1 to 10,000 5 5 06 | 5 do |5% 5 % 5— 5 5 — 5 xd | | 41011 
90,000 Do. 44 % 1st Deb. Stock Y 100 44% | 44% | 4395 | 44% | 101 —104 101 —104 -€ 467 
16,000 | Hove, 1 to 15,000 5 9 95 | 8,95 % | Bh% 1— 7 7 — 7 -513 4 
$1,976,000 Kaministiquia Power Co., 5 % Gold Bnds. . 100 i . | 5% 5 «X, | 100 —102 100 —102 418 0 
21,000 | Kensington and Knightsbridge Electric Ord. ..! 5 10 96 10951895, 8 X 7— 7 7 — 73 568 
90,000 Do. do. do. 1% Deben. Stk. | Stock 1% 4% 495 4% | 941— 93 — 95 xd 4 48 
11,000 | London Electric Bupply Corporation, Limited,Ord. 8 4% 2% 8 l— 2 1g— 2 86/8 4 sil 
70,000 Do. d 6 % Pref. m 5 6 0 6 W- 6 . 5 — 5} 5 — 52 4 53 514 8 
882,955 Do. do. 4%, Ist Mort. Deb. Stk. pe. Stock | 44% 495,14 95 1% | 90 — 92 90 — 92 47 7 
200, 000 Metropolitan Electric Supply, 1 to 100,000. = b 8 16195 (| 5 % | 5 96 32 3 — 66/1 65, - —} 7 210 
76,121 Do. 44% Cum. Pref. 1—71,106 . E 5 4% 4495 | 4195 | 4195, | 4 — 43 4— 4 £5/- 500 
285,000 Do. 4$ % 1st Mort. Deben. Stock .. Stock | 44% 41 41% | 449 | 102 —105 102 —105 4 5 9 
248,000 DO. 34% Mort. Deben. Stock Redem. | Stock 33% 33 34% | 82 — 85 82 — 85 424 
$6,000,000 Mexican Electric Light Co.,5% Ist Mtg. Gold Buds 100 §% 15%] 5 $ 5 | 85 — 86 85 — 86 516 3 
18,585,0C0 Do. Light and Power Co., Ltd., Common. _ | $100 . | 4% | 3% 4 %% | 71 — 79 Ti — 79 77 5 13 
$2,400,000 Do. do. 7% Cum. Pref. Stic. Stock 178% 7 | 1014—1034 101 —109 109 1014 —à | 6151 
12,000,000 Do. do. 5% Ist Mtg. Gold Bnds. | 100 .. 15% B 965 913— 9?3 xd, 91 ; 581 
250,000 Midland Electric Corporation, 44 9 1st Mort. Des: 100 44% | 40% | 48% | 44% 97 954— 97 : : 413 4 
180,491 Nomen epi: Tyne, ; to 137,500 1 5 8 | 8 % | 28% z 4 94— 44 Kd 8 i : 219 0 
187,600 R xim s i Pref., no 137,500 .. i N 5 5 % 5 % 5 % 5 4j— 4 44— 4ixd " : 5 5 3 
! 0 etropo jn ectric Power Supply | 
150,000 Mortgages (Red. ) Nos. 1 to 1 55; 100 | ee i ee ee 5 96 100 —102 100 —102 oe 4 18 0 
10,852 | Notting Hill E ectric Lighting T a 10 BX% 7 7 12 — 18 12 — 13 192% 12111ũ᷑ 5 7 8 
20,000 | Oxford, 1 to 96 and 407 to 20,310 x 2 5 7$72;,17?Í517.. 7 6 7 61— 7 at a 5 0 0 
119,694 | River Plate Elcty. Co. Ord. .. zi - .. | Stock | 2195,69, 8 % 9 9, , 210—225 210— 225 T x 404 
100,000 | Do. do. 6%,NonCum.Pref. .. 2 .. | Stock 16955,1695, 695,695 | 105—115 105— 115 2 Es 5 44 
200,000 | Do. do. 5% Deb. Stk. Red. .. | 100 5 5 . 5 % | 5 % | 1004—1024 a Tee w - 417 1 
40,000 St. James’ and Pall Mall Electric Light, Ord... 5 110 % 10 % 10 % 10 do af 88 7Tá— 83 xd ef. 8 m 519 5 
£0,000 . Do. do. 7 % Pref. 20,081 to 40,080 5 7 | 96 THIT% 64— 78 64— 74 xd os - 416 7 
150,000 Do. do. 84 M Deb. Stock Red. .. 100 31760 3 % | 3495 30% | B4 — 86 814 — và ats 415 
12,000 Smithfield Markets Electric Supply, Ord. P 5 Ni! Nil Nil m là— 2 14— 2 br 2 Nil 
65,000 | South London Electric Bupply, Ord. 4 % 1 % 5 5 24— 34 m 3k "^ is 6 9 0 
130,100 | Do. do. Y, Ist Mort. Deb. 100 2: .. (5% 15% 99 —102 99 —102 8 .. 4118 0 
120,000 South Met. Elec. Lt. & Power, on a 1 24% 23% 2% |... — 2 — 3 ps ds 5 0 0 
142,968 Do. do. 7% Pref. 1 7 * 7 % 7 % 7 1— 1 H 19, a — | 611 9 
224,520 Do. do. 44% Ist Deb. Stk. 100 43% 44, 43% | 43% | 98 —101 98 —101 da e 491 
80,000 ' Urban Electric Supply, Ord. "m 5 hi6 1595, 55i. oe, à— 1 1— 1 is $s - 20 0 0 
50,000 : Do. do. 5 % Cum. Pref. 5 15% LEER | li 2— 23 2— 94 n K .. 10 0 0 
275.000 Do. do. us, Ist Mort. Db. Stk. Red. 100 43% 43% | 44% | 44% 7) — — 81 79 — 81 5 : „ 511 1 
808.000 Victoria Falls Power Co., Pref. Nos. 1 to 808,000 1 „„ 12 Dno e 1]. | 5 8 
100,000 Westminster Electric Supply, Ord. .. 5 12% 10 10 % 10 % — xd e 5 15 11 
£1,279 Do. do. 44 % Cum. Pref. (Re 5 449% | 4490 | 44% | 44% 48— 4j— 5 m i ase 516 
| duced from 5'4 since 8ist Dec., 1905) | | 
* Unless otherwise stated, all shares are fully paid. + Quotations on Liverpoo! Stock Exchange. 
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REVIEWS. 


Dynamo-Electric Machinery; Alternating-Current M 1 1 5 
By Messrs. SHELDON, Mason & Hausmann. London: 
Crosby Lockwood & Co. Price 128. net. Eighth 
Edition. 


Two of the authors are teachers in electrical engineering 
at important institutions in the United States, and the book 
has been prepared primarily for the use of their students. 
There is rather too much mathematics for the ordinary 
reader, and terms are used which have not yet got beyond 
the lecture room. For example, the article dealing with 
Impedances is followed by one headed Polygon of 
Admittances, which is apparently on the same lines as that 
given by Mr. Simmons in his book, ‘ Outlines of Electrical 
Engineering." The chapter commences, “If a group of 
several impedances, zi, Zi, &c., be connected in parallel to a 


common source of harmonic k. u. F. of E volts, their equi- 


valent impedance is most easily determined by considering 
their admiffances, Vi. V,, &c.“ 

A little further along the word sewseepfanee appears, 
and on page 73 it is defined as that quantity by which E 
must be multiplied to give the component of 1 perpendicular 
to E. 

Under alternating-current motors, coil end leakage is gone 
into at some length, and many pages are devoted to the 
various heroic devices for making single-phase motors behave 
properly. 

The mercury vapour converter is illustrated and described 
in the chapter dealing with rotary converters. 


i p FF The power transmission chapter is not bad, especially the 
/ b is series of calculations for an aluminium line to transmit 
T 5,000 KW. 100 miles at 66,000 volts. Mention is made of 
56 / AH See BEERS Electrose us a substitute for porcelain and glass for high- 
551 1 — ä — tension insulators. It is said to be mechanically strong, and 
54J- 2227 Pt — free from cracks, has a brown smooth- polished surface, and 
oer : absorb moisture. 
. does not absor 
61 ptt pt e -H- E eus un recommend the book to English 
. | CLEVELAND - readers.— 
«o. — — — 
.L. Lp psp ps Ses 
EA -ECEEH-EEHHHHEEHHAHA- 
4% (I "EC 75 CC„ . 
„ ele ae mpa Lecture Notes on the Theory of Electrical Measurements. 


TIN. 


N 


COPPER (G. M. B' s.). 
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By W. A. ANTHONY and ALBERT BALL. New York: 
Wiley & Sons. Price 4s. 6d. 


This is a small treatise of some 118 pages, containing 
17 chapters, dealing with the C.G.S. system, magnetic 
field potential, resistance, heating effects of currents, 
incandescent and are lighting, electromagnetism, &c. 

Since the book is written for “the third year classes of 
the Cooper Union Night School of Science," it is obviously 


intended to give an outline of testing, &c., in the smallest 


possible space. 

Naturally, the: book suffers from the effect of its brevity, 
and the statements made therein will often puzzle the 
student. He will wonder, for instance (page 13) why ** Lines 
of force can never cross each other, for if they did, that would 
mean uno directions of the magnetic force at the point of 
crossing." He will think of the ordinary parallelogram of. 
forces, ‘and doubtless of rotating magnetic fields. 

Also (page 37) “ Electricity like water seeks its own 


E. - -H-HH-H-H--H4H4- level, and, left to itself, difference of potential would sooner 
oe BEEN NIERKIE ERN EENN or later disappear." Why should it disappear ? 

66 E ERNEEE NN On page 38 E. M. F. is measured by the difference of 
55 See ae E potential it can produce.“ This does not seem to the writer 
84 CERTES — to be quite correct, since in hot wire ammeters, moving coil 
53 — — TTT TT permanent magnet type instruments, and instruments having 
52 . . a solenoid and iron armature, the E.u. F. is measured by an 
51 222222 -HAHH application of Ohm’s Law, the effect due to the current being 


assumed proportional to the k. M. F. 

On the same page, lower down, „When a conductor is 
moved across a magnetic field an E.M.F. in general exists." 
It would he better to write “cuts” instead of “is mov «d 
across. 


Ou page 59 a method is given of measuring the resistance 
of an electrolyte, which, although probably accurate enough 
for practical purposes, could not be recommended. 


St. Annes-on-Sea Electric Lighting,—The U.D.C. has 


d from the L. G. B. sanction to a loan of 43,500 for extensions 
= to the electricity works. 
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* Economy in incandescent lighting requires that the 
carbon filament shall be maintained at as high a temperature 
as it will bear without a too rapid deterioration, for the 
reason that the ratio of light emitted to energy consumed 
increases very rapidly as the temperature increases.“ This is 
apparently quite true, but surely the student will ask, 
* Why?" : i 
_ Referring to measurements of permeability, p. 101 : ‘ This 
is best done by determining the k. M. Fr. induced in a small 
test coil, &c.'" This seems to be a slip, and “ quantity of 
electricity“ is really intended instead of k. u. F. 

On page 106 the magnetometer method of testing iron is 
referred to as “not adapted to exact determination.“ It 
scems to the writer that it is eminently adapted to exact 
determinations, and if the magnetometer is a reflecting one 
there seems no reason why the accuracy should be any less 
than in a ballistic test. As a rule, in ballistic testing there 
are several uncertainties which do not exist in the older 
magnetometer method. 

The end of the book is occupied with a simple theory of 
the ballistic galvanometer, and a formula for a D' Arsonval type 
ballistic galvanometer is worked out. | l 

The book is neatly printed, and, doubtless, will be a useful 
work to those students for whom it is written, and as a brief 
resume of electrical testing may be recommended to those 
who have little time to study the larger treatises. 


'" Electricity. By H. M. HOBART, 


B. Sc., M. Inst. C. E. 
London : Constable & Co., Ltd. 


1909. Price 68. net. 


This little volume with the comprehensive title consists of 
about 200 pages, and is, like all the productions of .the same 
author, worthy of serious consideration. It has caused the 
reviewer very serious consideration. 

In the first place it is dedicated to the memory of the 
late Hugh Erat Harrison," a somewhat unnsual though 
withal a pretty little touch to find in a scientific textbook. 

Then this volume is evidently intended as an elementary 
treatise on electricity, for the author believes that “almost 
anyone who is in earnest can make good progress in acquiring 
a fundamental knowledge of the subject of electricity by : 
‘areful study of the present treatise." At the same time 
he hopes “it is not a book which will be read and laid 
aside“ because it contains “ investigations into aspects of difti- 
cult matters,” in which “ in several instances a main motive 
for the investigations has been to endeavour /o make clear fo 
myself (the italics are the author's) points which J have 
realised had heretofore been rather obscure to me.” It will, 
therefore, be perfectly clear to anyone, without the additional 
information that “ friction machines, electric eels, frog's legs, 
pith balls, lodestones, sealing-wax, cat’s skins, the electro- 
phorus, the aurora borealis, St. Elmo's fire and Benjamin 
Franklin's kite," have all been relegated to the old curiosity 
shop ; and that this treatise on Electricity-—elementary, if vou 
will—follows very original lines. n 

Originality is u very desirable feature in a text-book if 

kept within proper limits, and just here lies the reviewer's 
difficulty in coming to a definite decision. The author 
starts the “earnest” student on the roval road to 
electricity and carries us on quite smoothly and logically 
until we discover that he has left us in a very pretty but 
somewhat dense forest of “insulating materials," when he 
awakens us to our position by asserting “that it would be 
useless to draw final conclusions from other. than most 
exhaustive tests. .. and there would appear to be no 
difficulty in obtaining most valnable results from students’ 
work on these lines.“ Also. ** the amount of work requiring 
to be done is inexhaustible” : are we then to conclude that 
the author has taken us into this almost ferra incoynilu just 
in order that we may all use our axes. of scientific research 
and hew out for ourselves, and the author, à broader road to 
lighit and liberty? 

There are some originalities which distinctly are not 
improvements. Throughout the book the author uses a 
comma instead of the usual decimal sign: the expression 
ampere-turus is abbreviated to ats without the slightest dis- 
tinction from the surrounding type and similarly root mean 
square is denoted by rms. Such deviations from commonly 
accepted. practice serve no apparent object. | 


There is an error in the diagram, fig. 93, page 143; 
magnetic area 4 sq. em. should read 1 sq. em. On page 148 
Jit p 74 = Mq = M6, but on page 150 ef seg, 84 
is taken as the result, and problems are worked out with that 
figure as a hasis. 

In the first chapter, the Generation and Conduction of 
Electricity, the author is careful to explain. that electricity is 
not “generated ” in a generator," and he justifies the use 
of the expression by reference to the process of ** making” 
cake ** when, by suitable agency, we transform material sub- 
stances such as eggs, flour and milk into material substance, 
which we term cake." Our author forgot the butter! But, 
seriously, while the use of such a homely and irrelevant illus- 
tration may be of advantage in the classroom, the wisdom of 
including it in a textbook is questionable. 

In Chapter III, entitled Energy, the author by many 
examples works out the idea of energy, and suggests that the 
unit of energy should be termed the kelvin whether the 
‘energy be in the form of work, heat or electricity.“ This 
idea is enlarged upon in the following chapter, and enforced 
by working out several problems. We also learn that 
1 kelvin = 1 Kw.-hour = 1,000 siemens, so that 1 siemens 
= 1 watt-hour. 

The portion dealing with the magnetic field and conductors 
moving in such a field is very well worked out and fully 
illustrated by diagrams and folding plates. Indeed, the 
number of illustrations and folding plates throughout the 
volume is a striking feature, there being 115 in all. 

In the alternating-current section all the main points are 
clearly dealt with. Here the author follows Prof. Kapp’s 
nomenclature in designating the maximum | instantaneous 
value of an alternating current or pressure, the * crest” 
value. Power factor loses its difficulty completely under the 
author's treatment, and the relationship between resistance. 
inductance and impedance is made quite clear. It would 
have been better if the author had introduced tlie familiar 
right-angled triangle to explain. the manner in which the 
formula U = Vn + s? on page 123 is obtained, while 
leaving the full explanation of it to the following chapter. 

The final chapter on Insulating Materials, already 
referred to, introduces the stulent to a most. interesting 
portion of the hook, where a great deal of useful information 
is contained, both in the text and in various curves. This 
is a subject which the average text-book generally ignores 
completely, although it is one of the most important factors 
in commercial undertakings. | 

The book is a very useful and instructive one in many 
ways, and ought to be of great service to a certain grade of 
student. The method of treatment is so novel, however. 
that the reviewer would hardly venture to place it in the 
hands of the average student except as a supplement toa less 
original text-hook.—J. D. M. 


An American Accidents Comnission,—The National 
Association of Manufacturers, an American organisation of more 
than 3.000 members, among whom are included the largest 
industrial corporations inthe United States. has recently taken up 
the important questions of prevention of accidents and industrial 
indemnity insurance, and has sent a Commission abroad to study 
methods and practice in Europe and Great. Britan. The Commis 
sion, which is the first of its kind organised by any American 
industrial association to study the above subjects, left New York 
City on July 14th direct for Bremen. There are two members. Mr. 
F. C. Schwedtman, who is chairman of the Association's Committee 
on Industrial Indemnity Insurance, and Mr. James A. Emery. the 
general counsel and legal adviser of the Association. The Com- 
mission will establish headquarters in Berlin and London. [nvesti- 
gators and actuaries will be appointed in both places, and from these 
centres the Commission will investigate conditions in important 
cities. Special attention will be given to the museums of safety 
devices in Berlin. Munich and the Hague. The prevention 
of accidents will form one of the most important subjects to be 
studied. The Commission believes that fully 50 per cent. of 
industrial accidents are preventable, and that the scientific and 
practical application of safety appliances is of the utmost import- 
ance. not only from a humanitarian point of view, but also because 
of national. civic and individual economy. It is stated that cordial 
and intimate relations have already been established with the 
leading Continental professors of industrial economy and the 
heads of the great industrial associations both on the Continent and 
in England, 
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COAL-CUTTING MACHINERY AND ELEC- 
TRICAL ACCIDENTS IN MINES. 


THE reports of H.M. Inspectors of Mines for the year 1909, 
which have just been issued, form useful reading for all who 
are in any way interested in the application of electricity to 
the mining industry, as they clearly show the progress being 


less. This is to some extent explained by the fact that the 
electrical machines are, with the exception of 10 rotary 
headers, all longwall coal-cutters, whilst nearly one-half of 
the compressed-air machines are percussive heading coal- 
cutters. The next table shows this more clearly :— 


ANALYSIS OF LONGWALL COAL-CUTTERS IN USE. 


. 
—— — — —— —— — — 


Electrical Difference in 


Compressed-air | favour of electrical 


i 
made in the use of electrically-driven machinery; the m ee üscbmes: mane hinge: | machines. 
reports of the accidents caused by its use, supply useful i= 
information as to the conditions under which the machines Disk . | 439 408 | 31 
work, and the precautions to be taken in order to render Bar . 225 37 202 
such accidents less frequent. Chain | = oe u 33 D 
As regards the output of coal for the vear, the aggregate Total | 767 456 | 311 
| ; | 


shows an increase of 2,228,123 tons, but the operation of the 
Eight Hours Act has caused a serious diminution of output in 
some of the principal coal districts. The use of coal-cutting 
machinery likewise has not progressed so much as one might 
expect ; in fact, in some districts, notably that of Durham, 
the electrically-driven machines are fewer, and though no 
-reason is given for their decreased use, we are very much 
afraid it is mainly due to apprehension of danger, which 
again is mainly founded on accidents that have already 
occurred, and which the- managers are not competent—for 
want of electrical training—to explain and deal with. 
There is also probably some hesitation in dealing with elec- 
tricity until it is known what the outcome of the Electrical 
Committee at present dealing with electricity in mines is 
likely tobe. No doubt if the suggestions of the Committee, 
which in all probability will be embodied in the 
Special Rules, are onerous, managers of mines will seriously 
consider the advisability of withdrawing electrical coal- 
cutters from the face. It behoves, therefore, everyone 
interested in the question to do all that can possibly be done 
to prevent this, as we are convinced the electrically-driven 
coal-cutter can be rendered as safe and as secure from danger 
as a compressed-air machine, if only a little patience and a 
reasonable amount of care is exercised iu the selection of 
men working the machines, and in seeing that the machines 
themselves are well designed in all the little details and that 
they are well looked after by someone who knows something 
about them. 

The following table shows the actual output of coal, 
together with the number of machines working, and the pro- 
portion of coal won by them for the different districts. It 
also gives the number of face conveyors at work, but the 
records do not show whether these are driven by electricity 
or compressed air. In most cases, however, there is no 
doubt they are electrically operated :— 


Four of the machines, viz., two in No. 5 District and two 
in No. 11 District, are given in the Inspector’s Reports as- 
electrically-driven percussive machines ; but this is evidently 
an error, as there is no electrically-driven percussive 
machine on the market, with The exception of an American 
machine which has a small electrically-driven air-compressor 
attached to it, so that the cutter is really worked by com- 
pressed air, though initially, of course, it is operated elec- 
trically. In the first table these have been included in the 
rotary heading machines. 

The foregoing, however, is ample proof of the great 
superiority of electricity for driving coal-cutters over com- 
pressed air, and a little more confidence in their reliability 
and safety is only required. for a greatly extended use of 
these machines. This is evidenced by the fact that in No. 2 
District there was a decrease in the number of machines in 
use of 16, as compared with 1908, but there was an increase 
of 248,150 tons produced by electrically-operated machines, 
and a decrease of 286,604 tons by compressed-air machines ; 
and in No. 5 District there was an increase of 12 electrical 
machines and a decrease of 24 compressed-air machines. In 
No. 8 District there was an increase of 15 electrical machines 
against seven worked by compressed air; and, again, in 
No. 12 District, where there were 24 machines in use as 
against 15 for 1908, each electrical machine averaged 
6,659 tons, against 2,028 tons for each compressed-air 
machine. On the other hand, in No. 7 District, Sir 
Henry Hall, states: —“ The number of compressed-air 
machines has increased, whilst electric driven machines are 
fewer. Probably compressed-air maclines are, in the long 
run, as economical as those using electricity for motive 
power." From what has been shown above, however, it is 
evident that electricity must have some great advantage over 


PARTICULARS OF CoAL-CuTTING MACHINES AND QUANTITY OF COAL PRODUCED. 


Coal-cutting machines. l 


* 


Statute tons cut by No. of 
Total Total Electrical. Compressed air. machines face 
District. 00 coal. oup coal. | f i 7 ' : 7 ` 
, " | Per- 
Disk. | Bar, | 1 Chain. Disk. Bar. | Chain. erret cussive | Electrical. Comp emen A 
| i | B. 
ge — — — — E —— 
1. East Scotland | 20,417,254 | 20,112,674 | 128 | 66 | — 4 6 ze: 19 | 1,811,099 | 793,232 | 30 
2. West Scotland | 19,315,120 | 19,045,551 | 83 58 -- 12 | 34 — 1 1 17 1,610,012 238,421 44 
3. Newcastle 29.785150 | 29,854,062 | 20 17 — 8 | 35 3 — | M0 468,067 | 767,114 | 28 
4. Durham .| 27,784,917 27,218,157 28 28 3 8 16! 5 2 — | 45 511,523 | 444,281 6 
5. Yorkshire and 
Lincolnshire... | 35,894,776 | 34,927,601 | 95 8 2* IS 871 6 — — | 42 | 1,211,762 | 1,619,551 | 17 
6. Manchester and | 
Ireland 14204 771 | 11,486,118 | 8| 5 — 1 26 | — 1 — 84 111,442 | 232,571 | 20 
7. Liverpool and | . 
. North Wales... | 16,092,186 | 16443,1186 | 9| 4: — mon 75 6 — € 45 110482 | 922,755 1 
8. Midland 35,085,633 | 32,229,041 | 48 | 25 3 30 56 8 | = 10 15 | 1,122,882 | 933,602 | 7 
9. Stafford 15,066,091 | 15,257,183 | 18] 6; — 1 4| — 3 37 18 202,833 | 180,994 | — 
10. Cardiff 24,805,769 | 24,708,294 | — G — — Sj B 4 = 1 4 39,186 | 110,026 3 
11. Swansea 12,353,811 | 12484041 | —| 9 27 7 — 3 — — 3 105,549 23,426 | 4 
12, Southern 15,831,701 | 15,692,248 | 2 23 3m - 1 11 — — 112 62,904 31,588 17 
VV; (( — — — Se ee J os ee ere ee 
Totals 263,637,179 | 261,409,056 | 439 239 10 | 89 408 37 ll 14 | 444 | 7,457,741 | 6,260,161 | 177 
| | 


These are given as “ percussive in Mr. Pickering’s and Mr. Lewis's report. 
+ Two of these machines were only in use for two weeks, and the other one for two months. 


compressed air, or we should not find 311 more electrical 
_ coal-cutters than of the latter type, and there is no doubt 
that this advantage lies in the economy and flexibility of 


The total number of electrically-driven machines is 777, 
whilst the total number of compressed-air machines is 914— 
137 more—yet the coal produced by them is 1,197,580 tons 
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the transmission of the power. In his opening remarks, 
however, Sir Henry states: — The use of coal-cutting 
machines makes a larger output possible from a more limited 
area of working face, and in thin hard seams effects a con- 
siderable economy. One of the larger firms in this district 
have 47 of these machines at work, and by this means 
undercut or hole, ready for breaking down and filling out, 
what is represented by a production of 367,955 tons per 
annum. The managers of these collieries expross themselves 
as gatisfied with the practical results obtained by machine 
coal-cutting, and are disposed to rely more and more upon 
that method in preference to manual labour. The machines 
employed by the firm in question are all actuated by com- 
pressed air, which, apart from the question of safety, are 
found to be less costly to keep in repair than where elec- 
tricity is the motive power. Compressed air coal-cutting 
machines might apparently be applied more economically if 
advantage was taken of the electric haulage motors to work 
Compressors underground. These motors are not required 
for haulage during the night, and they are thus at liberty to 
he coupled up to air compressors. I suggest to those 
employers working mines where, for various reasons, it is 
undesirable or impossible to ntilise mechanical power 
for undercutting, that they might gain a considerable 
advantage under the new Regulations as to hours of work, 
if they set apart a body of men to work in the night or late 
evening, Whose operations should be confined exclusively to 
holing or undercutting the seam. Thus a long face might 
be prepared in the same way as the machine prepares it, 
ready for the loaders-up in the day shift. By this means the 
legal eight hours day could be made more productive, as at 
least one-third of the total labour at the face would have 
been accomplished without encroaching on that period.” 
This extract is given at length, not because of Sir Henry 
Hall’s remarks against electrical coal-cutters, but to show 
that even when these are not desirable in the face, yet elec- 
tricity is recommended for driving the air-compressors, and 
further to show the necessity of having as much coal under- 
cut, or holed, during the night shift, ready to he filled away 
during the day; and Sir Henry would be the first to say, 
“Put iu coal-cutters if you possibly can." There is one 
thing certain—if it will pay to put special men on to hand- 
hole or kirve the coal, there ought to be a handsome return 
on capital invested in coal-cutting machinery. Again, Sir 
Henry has a great respect for electric haulage, which “ is 
becoming very general in the mines, and greater care and 
skill have been exercised in the more recent installations. 
Electric power has great advantages ; it is easily applied and 
very reliable, and where the mineral is being worked at long 
distances from the shaft, the haulage can be done in steps, 
thus avoiding the necessity of using very long and heavy 
ropes." 

In No. 5 District the operation of the Eight Hours Act 
“has increased the difficulties of machine mining, especially 
in longwall faces," so much so that the tonnage fell by 
29.028 tons. Vet in the district there is an increase. of 12 
electrical coal-cutters, with an increased output of 45,443 
tons of coal, whilst the decrease of 24 eompressed-air 
machines accounts for the reduced tonnage of :— 


Coal ia A "T 50,301 tons 
Fireclay — ... vies d 4,118 ,, 
Ganister ese eeo epe 20,052 y 
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Mr. Pickering, however, still speaking of the effect of the 
Eight Hours Act on coal-cutting machinery, goes on :— 
“ The reason is quite obvious : one day everything goes well, 
and the required length of face is cut in less than eight 
hours. The next day there may be many unavoidable delays 
and difficulties, and at the end of the eight hours the cut’ 
is not finished. Unless the machine is worked overtime 
there will be a block in the face. In some cases. extra men 
have been employed and extra machines used to overcome 
these difficulties ; but, nevertheless, the tonnage of machine- 
cut coal has fallen by 29.028. Previously, machine mining 
was rapidly developing in. Yorkshire.” 

The effect of the Act in Yorkshire may be summarised as 
follows :— - 

1. It has shortened the working hours of many of the 
underground workers, especially haulage hands. 

2. The weekly earnings of many persons have been reduced. 


8. It has caused better order and discipline to be observed 
in some cases on the pit banks and pit insets, when men are 
being raised and lowered. | 

4. It has increased the difficulties of machine mining. 

5. It has had the temporary effect of increasing the number 
of accidents. 

Such are the blessings thrust upon the people by a beneficent 
Government. | 


(To be continued.) 


PROCEEDINGS OF INSTITUTIONS. 


The Electrification of Railways. 


AT the London joint meeting of the INSTITUTION OF MECHANICAL 
ENGINEERS and the AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS on Friday last, a series of papers relating to the 
electrification of railways was discussed. 

Mr. GEORGE WESTINGHOUSE, President of the American Society 
of Mechanical Engineers, urged the necessity for the -selection of 2 
system for universal use. He pointed out the difficulties which 
had been experienced in the early days of steam railways through 
difference of gauge, and the resulting burden of lost capital which 
was felt to the present day ; the tendency appeared to be towards 
diversity rather than uniformity, even the D.C. systema in and 
about New York City being equipped with different types of third- 
rail construction. The problem of electrifying standard railways 
was no longer the engineering problem of developing a locomotive 
and an electrical system, but a broad question of financial and 
general policy, having in view the future electrification of railways 
in general, and requiring a combination of the highest engineering 
and commercial skill. 

In addition to the use of standard gauge of track, interchangeable 
couplings, brake and heating apparatus, and a uniform system of 
signalling, Mr. Westinghouse considered that electrically-operated 
railways required a supply of electricity at uniform pressure and 
frequency, standard position of working conductors, and uniform 
controlling apparatus to enable two or more electric locomotives or 
motor-cars to be controlled from one point. He then compared the 
three well-known systems which are in successful operation, 
pointing out that the choice must be based upon a comparison of 
the complete systems, not the locomotives alone. Disclaiming any 
bias in favour of any particular system, Mr. Westinghouse 
summarised the requisites for a universal electric system as 
follows :— 

The electric locomotives should be capable of performing the 
same kinds of service as the steam locomotives now perform, 
practically duplicating the latter in speed and power characteristics ; 
they should be capable of exceeding steam locomotives in power, 
and of operating at higher speeds. The electric system should be 
adapted to the requirements of branch lines and light railway 
service. Power should be transmitted economically over long dis- 
tances and supplied to the contact conductor, with the aid of the 
most highly perfected apparatus. The contact conductor should be 
economical to construct. whether for the heaviest traffic or for light 
service ; it should impoxe the least inconvenience on track main- 
tenance. and the least probability of derangement in case of. 
accident, with the maximum assurance of continuity of service. 

The paper was accompanied by five appendices. giving, particulars 
of the single-phase system of the New York, New Haven and Hart- 
ford Railroad, data of American electric locomotives, graphic com- 
parisons of the various electrical systems. data of heavy railway 
services in which electricity is used, and the early history of the 
single-phase system. l 

Mr. W. B. POTTER, of Schenectady, dealt with the “ Economics 
of Railway Electrification.” He attached importance to the questions 
of depreciation and running costs. The great difference in local 
requirements, he said, put uniformity of system of supply to the 
contact conductor out of the question: direct current at 600 volts 
or more was, in his opinion, the most economical for city and inter- 
urban service, and for the electrification of steam railways where 
the density of traffic was great enough to call for a relatively large 
investment in rolling stock as compared with the distributing 
system. single and three-phase equipments being applicable only 
to exceptional conditions, on account of their greater first cost. 
The equipinent of the rolling stock might, in fact, be a more 
important factor in the economy of investment and operation than 
the scheme of power distribution. In America the three-phase 
system would probably be restricted to grade work, where its 
regenerative feature would prove of value. The relative economy 
of the various systems depended on the density of traffic and the 
character of power available rather than on the length of the 
railway. For single-phase operation a frequency of not more than 
15 cycles was desirable; this being granted, the energy consump- 
tion on trunk line service would be nearly the same with single- 
phase as with direct current. The following table of costs Was 
given :-- 
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REASONABLE VALUES FOR TRUNK LINE SERVICE 
SUB-STATIONS. l 


, 600 v. 1,200 v. AL 000 v. 11,090 ue 
"c ; one- three 
D.O: pee phase. | phase. 


First cost per KW., com- 
plete... . $26 $28 $11 $12 
Comparison of installed 


KW., per cent. 200-250 | 100-125 100 | 100-125 
Load factor, machines in ` 
service, per cent. 20-40) 35-70 (40-80 30-60 
Average efficiency, ) 
cent. TN T | 78-88 87-92 97-98 97-98 
Yearly operation | 
maintenance, each | 
station | $5,000 | $5,000 | $2,500 | $2,500 
CONTACT CONDUCTORS. 
— ; Third rail. Overhead. 
First cost, per mile. $5,000 | $5,500 | $3,500 | $4.500 
to 7. 000 | to 7 ,000 | to 7,000 | to 8, 000 
Efficiency, per cent. 88-92 90-96 93-97 93-97 
Maintenance Pn mus per 
year — .. S | $75-125 | $100-150 | 3100-200 | $125-250 
ROLLING STOCK. 
v. ,000 v. 
— pus n v. E go ed 
ART phase phase. 
Locomotives. edis 
First cost, each .. — ... | $44, m EE. ; $64,000 | $58,000 
Weight, tons (2,000 Ib.). 125 | . 125 | 160 160 
Average efficiency, loco- 
motive wheels to trolley, | "t , 
per cent... 85 85 79 81 
Maintenance per locomo- | 
tive per mile, cents 4 4 8 5 
Motor- cars (complete). | 
First cost, each . .. | $12,000 | $13,500 | $20,000 — 
Weight, tons (2, 000 w.). 43 14 54 — 
Average efficiency, wheels 
to trolley js 82 81 | 733 = 
Maintenance per car-mile. 
cents we gad 2 2°2 3» — 


Local conditions affected the choice of system as follows :— 


Grades exceeding 14 per cent. A.C. preferable. 


Heavy train units wes, GAC. 5 
Light trains, or multiple-unit operation se DIC; 
Infrequent service yes AC. - 
High schedule speed and short runs e. D.C. " 


The simplicity and high pressure of the single-phase system were 
attractive, but the first cost and maintenance of the A.C. motor were 
against it, and he considered that the comparative sults obtained 
up to the present were in favour of direct current. For trunk line 
service 1,200-volt D.c. would prove economical in some cases, but 
for a heavier intermittent service a higher pressure was necessary ; 
whether this should be 1,800 or 2,400 volts D.c., or 11,000 volts A.C., 
could not be arbitrarily decided. 

For interurban service the single-phase system had been practi- 
cally abandoned for new work in the U.S.A., owing to the excessive 
weight and cost of rolling stock, high cost of maintenance, increased 
power consumption, and rapid depreciation of motors and rolling 
stock. For this typeof service 1,200 volts D.c. had been adopted, as 
the motors wound for 600 volts could be used over existing trolley 
systems without difficulty. Data were given for an interurban 
railway 100 miles long with cars in each direction every hour, a 
condition favourable to the single-phase system ; schedule speed, 
33 M.P.H.; average distance between stops, three miles. The 
leading results were as follows :— 

Extra maintenance of track, shop facilities for zepairs, and 
greater skill in superintendence required for the single-phase 
system, would increase the cost of the latter by at least 1 cent 
per car-mile. Under the conditions stated, even 600-volt D.C. is 
more economical than single-phase, and with greater density of 
traffic the gain of D.C. over A.C. would increase. The conclusion 
was that the saving effected by the 1,200-volt D.C. system in inter- 
urban service was so great that & great increase in its adoption 
might be anticipated, and the single-phase system might be dis- 
carded for this purpose in America. Electric traction had proved 
‘in practice more reliable than steam, and could haul heavier trains 

on a faster schedule. Electric locomotives were under consideration, 
which, as single units, would exert a maximum tractive effort of 
90, 000 lb., and maintain a tractive effort of 35.000 Ib. at 30 N. P. II. 


TABLE RELATING TO TYPICAL INTERUBBAN ELECTRIC SERVICE. 


„ 600 v. 1,900 v. 6,600 v. 
D. C D.C A.C, 
Number of cars 15 15 218 
Weight each car, bons (2, 000 lb. ys 35 36 43 
Car- miles per day . aa 3,000 3,000 3,000 
Estimated maintenance per car- 
mile, cents — js 170 177 2°75 
Kilowatt-hours per car- -mile at car 2'8 2°88 3°78 
Cost, each car complete $10,000 $11,500 $17,000 
Number of sub-stations ... Pis 9 4 2 
Peak load, kilowatts vas is 416 448 670 
Average load, each sub-station, 
kilowatts .. se. ANg iia 52 120. 275 
Average efficiency .. — 076 0°87. 0'96 
Cost each sub-station complete $24,000 $26,400 $10,000 
Cost overhead construction per 
mile .. $2,300 $2,100 $1,900 


It is assumed that power i is ; purchased at 1 cent per kw.-hr. 
Total kilowatt-hours per say at 


cars sts 8,400 8,650 11,400 
Combined efficiency - es zs Cüt ^ O74 0˙85 
Kilowatt-hours per ney at Baas u 

house si . 13,100 11,700 13,400 

COMPARISON OF COST OF SYSTEMS. 
p 600 v. 1,200 v. 6,600 v. 
D.C. D.C. A. C. 


1. First cost... sas 

2. Fixed charges : 

3. Operation and maintenance 

4. Annual cost (Item 2 Pre 
Item 3) A se 


. . $720,000 $612,500 $694,000 
$81,200 $70,600 $88,400 
$95,802 882,300 $104,000 


. $176,000 $152,900 $192,400 


The capacity of terminals in large cities could be greatly increased 
by electrification, and economy in operation could be secured by 
proportioning the number of cars in a train to the requirements of 
the service during the day. 

Mr. L. R. POMEROY, of New York, discussed the electrification 
of trunk lines. He expressed the view that whether electricity 
would replace steam or not was entirely a commercial problem ; no 
case for electrification could be made out unless an increase in the 
net receipts could be secured more than sufficient to pay interest on 
the extra capital involved. But there was hardly a railway 
in existence which had not some sections where local traffic could 
be handled more profitably by light and frequent electric trains 
than as at present, with heavy steam trains. A great advantage 
of the electric locomotive was its ability to maintain a draw-bar pull 
independent of the critical speed to which the steam locomotive 
was subject, due to the limitations imposed by the boiler. The coal 
consumption with electric traction was about 4 lb. per KW.-hour at 
the rail, whereas the steam locomotive consumed in all 6 or 7 lb. 
per I.H.P.-hour at the rail. Other authorities gave 3 lb. per 
KW.-hour at the draw-bar, and a cost of 14 cents per KW.-hour at 
the rail was, in the author's opinion, a conservative figure. 
Under ordinary circumstances the cost of fuel with electrical 
operation is half as much as with steam, and on steep grades the 
advantage is still greater, especially when the steam locomotives are 
not constantly running, as the large mallet locomotives, for instance 
consume 600 to 800 lb. of coal per hour when standing by. The 
cost of electrical energy is independent of the power demand, 
whereas with steam the cost of energy increases with the load on 
the locomotive. Mr. C. L. De Muralt finds that on the Pacific Rail- 
road a saving of 44 million dollars would be made by electrification, 
on a total operating cost of 65 millions, and corresponding figures 
on the New York Central; but these savings would not amount to 
more than 24 or 3 per cent. on the cost of electrification. 
The cost of repairs would be reduced by 60 per cent. It 
is claimed that the ordinary freight locomotive runs only 
100 miles per day, whereas the electric locomotive can perform 
practically continuous service, so that fewer units suffice for the 
same service ; however, the author states that the limitation is due 
to operating and traffic conditions which would apply equally to the 
electric locomotive. Electrical operation is only justified where the 
local passenger traffic is congested, and there is also scope for 
increase of traffic by electrification. 

The power station capacity required would be far less than that 
of the locomotives employed, corresponding in fact to the average 
load, which can be determined from traffic data. The necessary 
provision can be found from the total train miles per hour divided 
by the mean speed, which gives the equivalent number of trains in 
motion, though the actual number in a typical case is shown to be 
nearly four times as great. The conditions are materially affected 
by the distribution of the traffic; electric traction has proved its 
superiority for distributed loads, but concentrated loads are still 
handled almost exclusively by steam locomotives. 

Where goods traílic is dense, causing excessive costs per ton-mile, 
the speed must be increased, and this can best be effected by elec- 
tricity, owing to the great power required from the locomotives. 
The New York Central electric locomotive can give a maximum of 
3,000 H. P., or about twice that of the standard Atlantic type of steam 
locomotive. The great overload capacity of the electric locomotive 
is a strong point in its favour for special cases, such as short 
mountain grades or for “strategic peaks." 

The author's conclusion is that the rapid development of 
suburban passenger traction by electricity will require large power 
houses at large cities which can gradually be made sutlicient for 
working the line on further stretches in each direction, until it 
may be desirable to electrify-the whole division. Electrical opera- 


EF eee HE 


236 THE ELECTRICAL REVIEW. 


— ~ € 


[ Vol. 67. No. 1,706, AUGUST 5, 1910. 


tion in comparison with steam, shows to the greatest advantage in 
urban and suburban passenger service, where it makes possible a 
schedule speed quite unattainable by steam, as well as a more 
frequent service without a proportional increase in expense. A 
number of examples from practice are given, with extracts from 
published statements on the subject. 

The cost of electrically-propelled suburban trains was the subject 
of the paper by Mr. H. M. Hobart, of London. 

Were it not for conditions relating to the large amount of capital 
already invested in steam railways, it is certain that the merits of 
electrical methods would, so far as concerns suburban passenger 
traffic, lead to their general adoption. . 

For not applying electrical methods to other classes of railway 
traffic there is, so far as relates to Great Britain, the best of all 
reasons, namely, that steam is, at present, in almost all instances, 
more economical. In countries where coal is scarce and water- 
power abundant, the general electrification of the railways may be 
a thoroughly sound proposition. 

In view of the circumstances, the question of the relative cost of 
various electrical systems of operating suburban lines becomes one 
of great importance. The two systems which are, at the present 
time, chiefly commanding attention, are the sy stems employing on 
the trains continuous- electricity motors and single-phase motors 
respectively. With a view to concentration, only these two systems 
are taken into account. 

It is highly probable that for some e long time to come, at any 
rate, a railway would,in many cases, be best serving its own 
interests by purchasing its electricity from electricity supply 
undertakings. The author in this investigation assumes that 
the railway not only purchases its electricity from independent 
undertakings, but that it looks to these independent under- 
takings to provide transmission lines and sub-stations; the 
railway is, however, the proprietor of all cables and structures 
intermediary between the sub-stations and the trains. 

Prices arrived at by experience on a large scale are now quite well 
ag reed upon for electricity. . 

The cost of the structures along the line, intermediary between 
the sub-stations and the trains, is assumed to be the same for both 
systems. 

The author confines his comparisons chiefly to trains consisting 
of three double-bogie coaches. The cost of the electricity required 
for the propulsion of the trains, together with capital charges, in- 
cluding depreciation, repairs and renewals, make up an aggregate 
per train-mile which is usually of the order of from 35 to 40 per 
cent. of the amount of the gross receipts. The disposition of the 
remainder of the gross receipts will be substantially the same, 
whichever system is employed. 

The severity of a train service is a function of the schedule speed 
and of the distance between stops. 

The author analyses the design and performance of two 150-ft. 
trains designed for about the same "average output," and similar 
as regards the capacity and distribution of the electrical equipment. 
Only two mötors are employed, driving two of the four axles of a 
motor-coach. Each train comprises three 50-ft. coaches—one motor- 
coach and two trailers. Type A is employed on the Piccadilly Tube 
Railway in London, and weighs 61 tons; type C is employed on the 
Heysbam, Morecambe and Lancaster Branch of the Midland Rail- 
way, and weighs 77 tons. The service for which the 61-ton 
Piccadilly Tube train is employed requires a schedule speed of 164 
miles per hour, and the runs are of an average distance of 0°45 mile 
between stations. The 77-ton Heysham train has a schedule speed 
of some 31 miles per hour. and there is an average distance of 
4 miles between stations. The average output to the axles is just 
about the same in the two cases, The average efficiencies of the 
electrical equipments do not differ by more than 5 per cent. at the 
outside, and the author has employed the mean value of 70 per cent. 

For the 61-ton Piccadilly train, the output of the equipment, 
average over the entire time, including stops, is 87 H.P.; for the 
77-ton Heysham train the corresponding figure is 90 H.P. The total 
weight of the electrical equipment in the two cases is 8˙0 tons and 
14'9 tons respectively. In each case the service is that for which 


the equipment was selected, and the ultimate temperature rise in 


rerular service is of moderate ainount. Average output in service 
per ton of electrical equipment: 10°9 H. P. for the Piccadilly train, 
and 6'04 H.P. for the Heysham train. 

Two trains for more severe services are each 180 ft. in length, and 
are each composed of two motor-coaches and one trailer-coach. 
Each coach is 60 ft. in length. Each motor-coach is equipped with 
four motors, making up a total of eight motors per train. Thus. 
eirht of the 12 axles of the train are driven by motors Type B 
is employed on the Southport liue, and D is one of the trains now 
operating on the South London Elevated Railway. The weights 
are respectively 118 and 138 tons. The Southport train runs at a 
schedule speed of 30 miles per hour, and the averave distance 
between stations is 1°32 miles. The South London Elevated train, 
which is designated the S.L.E. train, runs at a schedule speed 
of 22 miles per hour, and the average distance between stations is 
vss mile. The power required at the axles in the case of the Sonth- 
port 113-ton train is 42 per cent. greater than for the S.L.E. 138. 
ton train, notwithstanding the 18 per cent. greater weight of the 
latter train. and the power required at the axles, per ton of total 
train weight. is no less than 65 per cent. greater for the Southport 
service than for the S. L. E. service. 

The weights of the electrical equipments in the two cases are 
30 and 44 tons respectively. The average horse-power output to 
the axles per ton of electrical equipment, vous out respectively 
at 10˙6 H.P. for the Southport train, and 5°12 H.P. for the S. L. E. 
train. 

The equipments were supplied by four different manufacturers 
who are amongst the half-dozen firms who probably have the 


greatest experience in the manufacture of electric railway equip- 
ments. Denoting the four examples as A, B. C and D, we arrive at 
Table I. 


TABLE I. 


Average output per ton of 


Example. electrical equipment. Railway. Manufacturer. 
H.P. 
A 10:9 Piccadilly. — B. T.-H. Co. 
B 10˙6 Southport. Dick, Kerr & Co. 
C l 6'01 Heysham. Siemens. 
D iy12 S.L.E. A. E. G. 


The mean of the first two results is 10˙8 H.P. per ton, and of the 
last two, 5'6 H.P. per ton. The reason for this difference in weight 
of about 2 to 1 is that in the first two cases the equipments are 
designed for, and operated with, continuous electricity, whereas the 
last two cases have equipments designed for, and operated with, 
single-phase electricity. 

It has been asserted that notwithstanding that the single-phase 
equipment for a train required to perform a given service, weighs 
twice as much per H.P. as the corresponding continuous equipment, 
this does not seriously affect the total train weight, since the weight 
of the electrical equipment constitutes (it is alleged) only a small 
part of the total weight of the train. 

Comparing trains B and D, the electrical equipment of the 
Southport train only amounts to 25'4 per cent. of the total weight, 
as against 32 per cent. for the much less severe S.L.E. service. It 
should be of interest to ascertain how a train of the “D” type 
would require to be modified in order to be suitable to perform the 
“B” service. 


TABLE II. 
System ins wae Continuous Single-phase 
Designation of train ... A B C D 
Average output during 
service H. P. 87 319 90 225 
Do. per ton weight of 
train S H.P. 142 270 1'17 1563 


The values in the lowest horizontal line of Table II are the real 
criteria of the severity of the service, and we see that the Southport 
service requires 65 per cent. more average power per ton weight of 
train than is required for the S.L.E. service. For the Southport 
service, there must be provided 27 H.P. per ton weight of train. 
Since with single-phase equipment, we obtain 6 H.P. per ton of 
equipment, we shall require 0'45 ton of electrical equipment for 
every ton of total weight of train. Thus 45 per cent. of the weight 
of the train will consist of electrical equipment. 

In order to work the S.L.E. 180-ft. train to the Southport 
schedule, its electrical equipment must be increased as regards 
its average output, from 225 H.P. to 462 H.P., or 105 per cent. The 
revised S.L.E. train weighs 171 tons, as against the Southport train's 
weight of only 118 tons, or 45 per cent. more, and would have to 
consist of three motor-coaches, in place of the two motor-coaches 
and one trailer which sufficed for the S.L.E. service. 

Reverse the above process and adapting the Southport train 
to the S.L.E. service of 22 miles per hour and one stop every 
O88 mile, this service requires only 1°63 H.P. per ton of total 
weight of train. The weight of the electrical equipment of the 
revised Southport train. that is, of the continuous train capable of 
working to the relatively moderate S.L.E. service, is only 15˙3 tons. 
To operate a 180-ft. train to the S.L.E. schedule, employing 
continuous equipment instead of single-phase equipment, would 
not require two motor-coaches, but the three-coach train would 
consist of one motor-coach and two trailers. This continuous- 
electricity train operating on the S.L.E. service is only required to 
give an average output of 168˙5 H.P., or 75 per cent. of the average 
output required of the motors on the single-phase train. 

The total costs of the four trains are made up as shown in 
Table III :— 

> TABLE III. 


Continuous train Single-phase train 


for for or for 

5 Southport | S. L. E. | Southport B.E.E. 

Service. service. Service.. service. 

Trucks ... £815 £770 £860 £815 
Car bodies 4.320 4.320 4,320 | 4,320 
Electrical equipment. - : 3,750 1,910 9,630 5,500 
Further costs 290 515 855 690 
Total cost of train 9,475 7.515 15,665 11,325 
Weight of train, tons . 118 103 171 138 
Cost per ton £803 £727 £916 £82] 
Cost per foot £526 44177 £870 | £630 
Weight per foot, tons . . 1 60˙655 0'575 v95 | OFF 


Since these trains have a seating capacity of. roughly, one seat 
per foot. the two lower horizontal lines in Table III also give a fair 
representation of the relative costs and weights per seat. Thus 
for so severe a service as that at Southport, the cost of a single- 
phase train works out to be 65 per cent. greater per foot of length 
than is the cost of a continuous train. For the much more 
moderate service of the S.L.E. line, the excess cost of the single- 
phase train per foot of length is only 51 per cent. 

The energy consumed at the train is for a given service about the 
same per ton-mile whether the electrical equipment be continuous 
or single-phase. 
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The author gives figures relating to a hypothetical road, the 
engineers of which are engaged in determining: 

1. Whether to use the continuous or the single-phase system. 

2. The schedule speed to be provided on various sections of line 
with various distances between stations. 


TABLE IV. 
, Average dis- 
Designatin Length of Schedule 
Number. E train. ee sab EE speed. System. 
em 3 
Feet. Miles. M. P. K. | 
I. dde , ! f Continuous 
II. } 0 vue a | Single-phase 
III. . Continuous 
IV. } i me ae Single-phase 


The comparison relates to four cases, I, II, III and IV, set forth 
in Table IV. 

The results are given in Table V. 

The gross receipts for three-coach trains on services of this 
character are usually of the order of from 40d. to 60d. per train- 
mile. In a case where the gross receipts are 50d. per train-mile, it 
is evident from the results in the lowest horizontal line of Table V 
that whatever be the net profits, they will be less if the single- 
phase system is used than if the continuous system is used. 

Confining attention to the suburban traffic, it appears that while 
there may be a few services in which the margin in favour of 
electrification is great enough to stand the higher cost of the 
single-phase system, there are many in which the great difference 
which the author has shown as existing between the two systems 
would make all the difference between commercial success and com- 
mercial failure. 


TABLE V. 

Schedule speed miles per hour 30 M.P.H. 22 M.P.H. 
Average distance between 

stops A 1°32 miles 0'88 mile 
Designating number... si I. II. III. IV. 
System 25s T ..| Con- Single- Con- Single- 

tinuous | phase. tinuous phase 

Total annual cost per train, 

for electricity ER £2,970 | £3,450 | £1,920 , £2,040 
Annual charges for capital, | 

depreciation, repairs and | | 
renewals, per train ve | £1,420 £2,350 | 1,130 £1,700 
Sum of above two annual | | | | 

outlays, per train ... 44,390 | £5,800 | £3,050 43,740 
Cost per train-mile, for elec- | | 

tricity ee | 132d. | 15˙3d 9˙6d. 10˙2d. 
Annual charges for rolling i 
stock, per train-mile we | 631d. | 10'43d. | 565d. | 855d. 
Sum of above two outlays 

per train-mile T 19'51d. | 25 73d. | 15°25d. | 18°75 
Amount by which the single- 

phase train costs more per 

train-mile than the con- 

tinuous-electricity train ... 6˙22d. 35d. 


The more severe the service and the more intense the traffic, the 
greater is the superiority of the continuous system. But it is also 
demonstrated that even for systems of such moderate severity as 
22 miles per hour and one stop per 0'88 mile, and even when the 
intensity of traffic is only one train every 12 to 15 minutes in each 
direction, the superiority of the continuous system is still very 
substantial. 

With the object of basing his comparisons on thoroughly 
authenticated cases, the author has taken for the continuous- 
electricity services, roads employing pressures of some 600 volts at 
the trains. There are, however, now a considerable number of 
roads employing a pressure of 1,200 volts with conspicuous success ; 
indeed, in some of these instances, single-phase equipments have 
been replaced by 1,200-volt continuous-electricity equipments. As 
early as 1904 the author (see the ELECTRICAL REVIEW, Vol. 54, 
pp. 693-765) urged the advantages of doubling the customary 
pressure for continuous- eleotricity traction systems, and based his 
comparisons on the precise lines which are now being so success- 


fully adopted. Upwards of a dozen roads have now adopted the 


1,200-volt continuous-electricity system of traction. This system 
etfects distinct economies over the 600-volt system and very 
appreciably accentuates the contrast between the continuous- 
electricity system and the single-phase system. 


MR. F. W. CARTER, of Rugby, dealt with the electrification of 
suburban railways, remarking that the shrinkage of suburban 
traffic had for several years past proved a source of lachrymose 
complaint at many of the general meetings of our railway 
companies. 

When the main routes of street traffic are worked by tramcars and 
the auxiliary routes by motor-omnibuses, the railways as at present 
operated are at a great disadvantage, and bid fair to lose most of 
their suburban passenger traffic. The second report of the London 
Traffic Branch of the Board of Trade gives the loss of passengers by 
five railways as upwards of 12 millions in 1908 as compared with 

1907, and of 47 millions in 1908 as compared with 1902. 


The railway companies affected appear for the most part un- 
decided between allowing their short-distance traffic to go, em- 
ploying their energies in fostering the long-distance traffic, and 
endeavouring to reduce the effective range of tramway competition 
by electrification of their suburban lines. The latter alternative, 
wherever it has been tried, has invariably succeeded in recovering a 


portion of the lost traffic, besides creating a more desirable traffic - 


for longer distances by the improvement of facilities. Whilst it is 
by no means certain that local electrification would prove the best 
commercial policy in the case of all railways handling suburban 
traffic, it is the author’s opinion that there is considerable scope for 
well-considered electrification schemes in this country. 

It has generally been found hitherto that the increase in traffic 
due to electrification has exceeded the estimates formed of it. Thus 
at the February, 1905, meeting of the Lancashire and Yorkshire 
Railway Co., the chairman stated, concerning the electrified 
Liverpool-Southport line, that “the increase in the traffic had 


‘exceeded their most sanguine expectations.” At the February, 1907, 


meeting of the North-Eastern Railway Co., the deputy chairman 
explained that in the last half of 1906 they had carried 4,195,339 
passengers on the electrified lines, a total increase of 471 per cent., 
as compared with the last half-year that steam operation was 
exclusively employed. At the last February meeting of the London, 
Brighton and South Coast Railway Co., the chairman announced 
that the increase in passengers on the elevated electric line between 
Victoria and London Bridge for the two months, during whieh the 
line had been open, was —as compared with the corresponding 
period of 1908-9-—440,536, or 63 per cent. 

Thecapital outlay and operating expenses can be closely approxi- 
mated in any particular case ; the amount will depend largely on 
the difficulty of the proposed schedule. It is in the power of elec- 
tricity to improve very greatly on the performance of steam trains ; 
but the greater the improvement, the higher the capital and operat- 
ing costs, and the greater the attractiveness of the line. It isa 
matter of nice estimation and computation to determine what 
improvement of service will result in the greatest commercial 
advantage to the railway. The Tynemouth lines and the Liverpool- 
Southport line do not differ greatly in the distance between stops. 
The schedule speed is however considerably higher on the Liverpool- 
Southport line, and the effect of this on operating expenses is to 
some extent revealed in the statement of the Lancashire and York- 
shire chairman at the February, 1906, meeting, that the cost of 
electric working was slightly higher per train-mile run than that of 
steam working. 

The electrification of a steam railway can, of course, be considered 
commercially expedient. only when the estimated net profit under 
electrical operation exceeds that under steam operation by more than 
the interest on the extra capital involved. It is chiefly the burden 
of capitalisation which limits electrification to lines of heavy traflic. 
In the Tynemouth electrification the capital burden is about 1'93d. 
per train-mile. In the electrification of the South London elevated 
line the burden is about 64d. per train-mile at present. 

The capital burden in the case of the Mersey Railway has been 
given as 4'3d. per train-mile, and in the case of the Lancashire and 
Yorkshire electrified lines as about 2d. per train-mile. These two 
casex, of course, include the generating station, which is absent in 
the first two. 

An indispensable requirement to the success of any system for 
working suburban traffic is immunity from all forms of breakdown 
competent to delay the service. In this respect modern electric 
railway apparatus leaves little to be desired. The author is in- 
debted to Mr. James R. Chapman, late chief engineer of the Under- 
ground Electric Railways Co. of London, for the following figures, 
giving particulars of all delays on lines under the company’s con- 
trol for the month of December, 1909, Table I. The much greater 
loss of time on the Metropolitan District Railway, as compared 
with the Tube lines, is almost entirely due to the fact that District 
trains operate to a considerable extent over foreign lines, worked 
for the most part in the interests of steam trains. 

The comparative immunity from breakdown is duly reflected in 
the low maintenance costs of the train equipments. 


TABLE I.—TRAIN DELAYS, DECEMBER, 1909. 
District. „Tubeg.“ 


Total number of train- miles. wie 4. 401,295 499,908 
Total number of delays (all causes) ... Qs 303 44 


Total time lost by delays, minutes , 1,186 107 
Total number of delays due to electrical 

troubles on the trains vus 51 21 
Time lost due to electrical troubles. on the 

trains, minutes us d 1354 15 
Average mileage per train per day ids | 185 194 85 
Average delay per train per day due to elec- 

trical troubles on the trains, minutes 0'062 0029 
Average delay per train per day due to all 

causes, minutes a iss 0°548 0:042 


* i.e., Baker Street and Waterloo Railw ay; Great Northern, Piccadilly and 
Brompton Railway; Charing Cross, Euston and Hampstead Railway. 


In February last Mr. Chapman stated that the 10 District Rail- 
way electric locomotives, now five years old, made 1,300 miles per 
day at a cost of Id. per mile for all maintenance and repairs. Two 
of them coupled handled a London and North-Western Railway 
nine-coach train to Mansion House far better than a steam loco- 
motive had ever done. The maintenance cost was ld. per train-mile. 
The North-Western costs for maintaining & steam locomotive were 
4d. per mile; the average cost for all English railways was 32d. 
per mile. 

The railways in this country. operated wholly or in part elec- 
trically, are 18 in number, working over a total of approximately 
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200 miles of route and 410 miles of track. The trains are worked 
by 87 locomotives and 821 motor-coaches. The aggregate nominal 
power of the driving motors is approximately 360,000 H.P., of which 
184.000 H.P. is provided by one type of motor alone. 

By far the greater portion of the electrically-operated traffic is 
worked by motor-coaches rather than separate locomotives. This 
method of operation is peculiarly adapted for working suburban 
railways, and will no doubt, remain the standard. Most of the 
passenger coaches are of the saloon type. 

Although most of the railways in this country employ the vacuum 
brake, the electric railways, with the exception of the Lancashire 
and Yorkshire and the Midland, have adopted the Westinghouse 
type of brake. The chief reason for this is that compressed air can 
be stored to take off the brakes at a moment's notice. 

In suburban service tbe greater part of the energy expended is 
used in giving speed to the train, and is ultimately dissipated in 
the brakes. Other things being equal, therefore, the more frequent 
the stops, the greater is the energy required per mile, and the more 
difficult the service. The energy consumption per ton-mile, unless 
abnormal, is, in fact, a very good measure of the difficulty of a 
service. 

An even better measure is the acceleration that would cause the 
train to reach a speed equal to the mean running speed in the 
distance between two stops. Let A, B, fig. 1, represent speed-time 
curves corresponding to two schedules, B being A magnified twice 
in every direction. The distance represented in B is then four 
times that in A. At corresponding points P on the two curves the 
acceleration, and therefore the tractive effort per ton, will be the 
same, and the power per ton, being proportional to the tractive 


effort and the speed, is twice a: great in B as in A. The energy per 


ton between corresponding points P and Q, being proportional to 
power and time, will be four times as great in B as in A. But the 
distance is also four times as great, and thus the energy per ton-mile 
used in accelerating—probably some two-thirds of the whole—is 
the same for the two services. If the mean train-resistance per ton 
were the same for the two curves, the energy per ton-mile required 
to overcome the resistance would also be the same, and we might 
then assert that the total energy-output per ton-mile would be the 
same in the two cases. As it is, there is a small error affecting a 
comparatively small portion of the energy, but this is in general of 


little consequence, as in suburban service a ratio of four to one in. 


distance with similar speed curves is, of course, a very exaggerated 
one. The acceleration referred to above, which will be called the 
specific acceleration of the schedule, is the same for the two curves, 
being the square of the mean running speed divided by twice the 
distance. The method is perfectly general: so long as the speed- 
time curves for two services are similar, the specific acceleration 
will be the same, and theenergy output of the equipments practically 
the same. It follows that of two services, that having the higher 
specific acceleration may be expected to show the higher energy 
consumption per ton-mile. Also that if two services have the same 
specific acceleration but differ in energy consumption, the higher 
can be reduced, in so far as it is not due to lower equipment 
efficiency, by running so as to assimilate its speed-time curve to that 
of the lower. | 

The specific acceleration of a schedule isa better index of the 
difficulty of the schedule than the energy consumption, inasmuch 
as it is independent of the equipment efficiency and of the parti- 
cular manner of running the schedule, in effect reducing 
equivalent services to the same mode of operation. This, of course, 
presupposes that the line is not specially graded to reduce the 
difficulty of operation. 

The above is an application of a method which the author has 
more fully elaborated elsewhere. The following table gives some 
characteristic schedules arranged in order of difficulty as indicated 
by the specific acceleration. 


TABLE II. 

Average aoi 

55 Sche- | Time | speed | Pedes 

Line. between dule of exclud. ration 
stops. Tore A | ma M.P.H 

t. TM ° M. P.H. per sec 

Liverpool Overhead ... .| 2,145 | 195 | 11 22:9 | 07179 
Liverpool-Southport . . 6,535 | 30 15 334 | 0125 
Underground, Inner Circle 2.555 157, 20 192 | 0106 
Baker Street and Harrow ...'| 5,000 | 23 20 266 ' (0104 
South London Elevated 4.540 | 215 20 25 (101 
Hammersmith and City 2,830 | 16 20 192 | 0:096 
Central London woe | 2,540 14°7 20 17°7 | 09090 
North-Eastern, Tynemouth 6,000 205 30 241 | 0071 
Mid. Heysham-Morecambe [23,500 | 2677 |.120* | 33⁄4 | 0'035 


* Assumed. 


A difficult service—in the sense of a service in which the specific 
acceleration is high—is one in which it is advisable, in the interests 
of low energy-consumption, to employ high rates of acceleration 
and retardation ; in an easy service this is of smaller consequence, 
and hardly worth securing at the cost of heavy mechanical strains 
on the bogies, &c., with the great draught of power incident to 
the use of a high rate of acceleration, The tests on the Liverpool 
Overhead trains indicated a maximum rate of acceleration of 42 ft, 

ek second’, and this is perhaps as high as it is advisable to employ 
in service. The author has a record of a run actually made with a 
coach carrying a motor on each axle, in which an average rate of 
areeleration of 42 miles par hour per xecond yas maintained until 


a speed of 21 M.P.H. was reached. The test was made with a view 
of showing the possibility of electrical equipments in this con- 
nection, and the acceleration was certainly faster than would be 
considered comfortable to passengers. 


Seconds 
Fic. 1.—SPEED-TIME CURVES CORRESPONDING TO 
Two SCHEDULES. 


During the period of acceleration by controller notching, con- 
siderable energy loss is inevitable in the equipment. In the con- 
tinuous-current system the average equipment efficiency during 
notching is usually only about 57 per cent., the remaining 43 per 
cent. being lost in the motors, rheostats, &c. It has been hastily 
assumed by some that the avoidance of rheostat losses in the single- 
phase system would result in much lower losses and higher mean 
efficiency during notching, but the authors of a recent paper on the 
Heysham single-phase system found that the mean efficiency of the 
equipment during notching was only 56 per cent. in the cases con- 
sidered. The efficiency after notching is, of course, considerably 
higher for continuous-current than for single-phase equipments. 

The claim that the performance of a suburban electric train can 
be very closely predetermined may seem an extravagant one, until it 
is considered how very few are the conditions on which it depends. 


The author's practice, in making a guarantee of  energy-con- 
-sumption, is to compute it as closely as possible under the 


expected conditions of test and to add 5 per cent. to cover bad 
driving and other unforeseen contingencies. Such a guarantee 
would, of course, be of little use unless accurate instruments 
were available for making tests. Train-testing instruments should 
be specially designed for the work, so as to secure exceptionally 
large torque and heavy damping. 
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Fic. 2.—TRAIN CHARACTERISTICS. 


These schedule calculations are easy but quite inadequate by 
themselves to determine whether an equipment is suitable for 8 
given service. More important in this connection are the calcu- 
lations involving the magnitude and distribution of the lom 
the motors, with the facilities for transferring and dissipating t 
heat generated. It may be stated that the ultimate temperatur 
rise of the hottest accessible part of an ordinary railway mon 
totally enclosed and without forced ventilation, as measured 0 
Centigrade thermometer after continuous service, is given approx 
mately by :— 

T = 7 t0 3, 


where w is the mean motor loss in service (not including gear e 
in watts, and w is the weight of the motor in Ib., excluding g s 
and gear case. The motor losses in suburban service usua aip- 
from 6} per cent. to 7 percent. of the input to the driving eq 
ment in the oontinuous-current system, and from 15 pe 
]8 per cent. of this input in the single-phase system. 
motor losses inoident to the wingle.phase system form t or 
fioi of all the objections raised fg the nae of this item "7 
andnrhan service, | 
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The heating of the motors has always been a limiting feature in 
the design of equipments for this class of service, and the practicat le 
end desirable means of dealing with it are well understood. The 
use of forced draught for cooling the motors, whilst practicable for 
locomotives and single cars, is quite out of place on multiple-unit 
trains intended for suburban service, where, since the equipment 
may not be inspected for hours together, it cannot fail to lead to 
breakdown, increasing maintenance charges and causing delays to 
traffic. 

Fig. 2 gives speed, power and motor-loss curves corresponding 
to typical suburban schedule runs with continuous current and with 
single-phase equipments, the former of which carries 20 tons 
per motor and the latter 23 tons. It will be seen that the great 
difference between the systems is in the motor loss, which amounts 
to 675 percent. of the input in the continuuus-current case and to 
17°8 per cent. in the single-phase case. Although both motors are 
dynamically capable of working the service, the former alone has 
sufficient thermal capacity for the purpose, the other having to 
dissipate three times as much energy as it can get rid of by natural 
cooling. 

The author has confined his remarks to the subject of Suburban 
Electrification,” inasmuch as there appears little prospect at present 
of general electrification of railways in this country. His investi- 
gations have convinced him that in this country at least, the 
commercial advantage is only demonstrable in general in the case 
of heavy suburban service. Where there is any considerable 
suburban traffic, an investigation of the cost of electrification and 
the economic resu)ts of providing improved facilities will repay the 
trouble and expense, and, in many cases, justify proceeding with 
the conversion. | 

It will be understood that the above remarks are intended to 
apply to the electrification of existing steam-operated lines. The 
case of entirely new railways is different and much more favour- 
able to electrical operation. In laying out & new branch to an 
existing railway, it may be well worth while to consider elec- 
trical operation, the capital cost of which might be more than 
saved in the cheaper roadbed, since steep grades are much less 
objectionable on an electrical than on a steam road. Of course, 
there are likely openiugs for local electrification on existing 
railways even apart from suburban systems, It might, for instance, 
be found profitable to work the pushers on the Bromsgrove incline 
electrically. It is quite possible, again, that where electric power 
is already available at goods yards and docks, the shunting could 
be more efficiently carried out by specially designed electric loco- 


motives, fed, perhaps, by a suitable surface-contact system, than by 


steam locomotives, that would seem to be uneconomical for such 


work. For ordinary main-line work, however, there is at present: 


no indication that the steam locomotive can be superseded with 
advantage in this country. 


The discussion was opened by Mr. H. F. PARSHALL, who said 

that possibly Mr. Potter was the first authority on matters of 
detail in electric traction. Thecost of transmission in this country, 
however, was certainly not a controlling factor in the choice of 
system, the Board of Trade Regulations being such as to render 
operation very expensive in this country. On the Central London 
Railway the energy lost in the system cost 15 per cent., maintenance 
15 per cent., and the power house the balance of the cost of working 
the system, which showed that the cost of maintaining and running 
an elaborate system was out of all proportion to transmission costs. 
The figures given by Mr. Hobart showed that the excess of A.C. 
working cost over D.C. working cost more than covered transmission 
costs, His conclusion, after a recent visit to America, was that 
either system could deal with dense traffic better than steam work- 
ing, but certainly the New Haven system would never have been 
allowed in this country, as everything which could have been done 
contrary to the Board of Trade Regulations in this country, 
appeared to have been done. The single-phase system was 
generally more expensive to work and install, but the choice of 
system depended on circumstances. 

Mr. J. DALZIEL (Midland Railway) considered that main line 
electrification was comparatively imminent, and that a suitable 
system must be considered for future use. He favoured the single- 
phase system, which had also found great favour on the Continent ; 
granting that it had some disadvantages in suburban work, he did 
not see how it was possible to choose a system, with regard only to 
a small section of line. Without information as to existing railway 
conditions, it was impossible to form a correct judgment as to the 
demand for increased capacity. In view of the widenings which 
have taken place it was clear that some lines were approaching 
their maximum capacity, and he considered that the necessary 
added capacity could be obtained more cheaply by electrification 
than by doubling, or regrading. Speaking unofficially, he con- 
sidered that the costs were overwhelmingly in favour of electrifying 
rather than regrading, for instance, the Midland Co.'s Derby-Man- 
chester and Sheffield-Manchester sections. As regarding reliability, 
the Midland's Westinghouse single-phase equipment on the Heysham 
line had had only four breakdowns (of a minor character) in 23 years. 
Às regards energy requirements, the Liverpool-Southport trains 
had a consumption of 96 watt-hours per ton-mile, while on a 
similar schedule the Midland Heysham trains consumed 88 H.T. 
Watt-hours per ton-mile, and with trains of similar accommodation, 
the respective power station outputs would be 1°25 to 1, D.C. to 
single-phase, the latter trains being 3'8 per cent. heavier. Mr. 
Hobart’s paper hinged largely on his first table, which was based on 
& misconception of the Heysham service and led to wrong conclusions 

In his part. Actually the Heysham trains with Siemens equipment 

ad an output per ton of electrical equipment of 8°83 H.P., or in 
the case of the Westinghouse equipment, 72 H.P. The figures for 
energy consumption given for the Piccadilly tube line were entirely 


in disagreement with those in Mr. Hobart' own book on “ Electric 
Railway Engineering," and he (the speaker) estimated that the out- 
put per ton of equipment for that line should be 7˙4 H.P., against 
the Heysham output of 8°83 H.P. Mr. Hobart appeared to have 
considered the total energy supplied to the line, making no 
allowance for lifts, ventilation, lighting, &c. 

Mr. STONE referred to the excessive track wear on electric rail- 
ways in this country, which he put down to the pushing action of 
the rear motors in motor-car trains, when the front motors met 
extra resistance in the form of grades or curves. It seemed 
necessary that there shduld always be some excess of power at the 
front of such a train. 

MR. C. F. Scott (past president, American Institute of Electrical 
Engineers) referred to the subsidiary advantages obtained by elec- 
trifying a railway, such as the possibility of double or treble-deck 
tracks, requiring less ground area, and the opportunity of building 
over tunnels, &c. It was admitted that the single-phase equipment 
was the more expensive, but the D.C. equipment required about 
25 per cent. more energy for the same work at the car. Judging 
from Mr. Pomeroy's figures, the cost of D.C. power was 50 to 6U 
per cent. greater than A.C. power. He thought probably Mr. 
Hobart's figure of 5d. less per train-mile for the D.C. system as com- 
pared with the single-phase on similar work, should be nearer 21d.— 
as slight differences in assumptions caused radical differences in the 
conclusions arrived at. From his experience the cost of equipping 
single-phase and direct-current systems worked out much the same. 

The New Haven was the only real electrical trunk line in 
America, and that was a single-phase line, which was being extended 
on that system. 

Mn. PHILIP DAWSON telegraphed regarding Mr. Hobart’s data for 
the South London line, that the weight of the electrical equipment 
was only 36 tons (as against 44 tons mentioned), and the watt-hours 
per ton-mile were only 66 (as against 79 in the paper). Moreover, 
six motors per train were quite satisfactory in running the trains 
(eight were mentioned), hence the conclusions arrived at by Mr. 
Hobart were quite erroneous. 

Mk. HOBART said he found himself very much in agreement with 
Mr. Potter's paper—but in one case referred to there was little to 
choose as regards the system of traction, and he thought, all things 
considered, he would have chosen a single-phase system. From the 
calculations in that case, he thought the single-phase system beat 
the D.c. system, and, when this was the case, one always found 
that steam traction was superior to both. | 

MR. J. G. WILSON said electrification could reduce the cost of 
working our heavy suburban roads; it provided the only effective 
means of competing with other systems of transport; and there 
were sections of heavy freight movement which it would pay to 
work electrically. He was in agreement with the spirit of Mr.: 
Westinghouse's paper, but thought his proposals were impracticable 
and economically unsound. For instance, it could be shown that 
the cheapest system for dealing with the Great Eastern suburban: 
traffic was by D.C. traction, but in the case of the adjoining Great 
Northern line, with its mineral traffic, it seemed probable that an 
A.C. system would be preferable. Now, which of these companies 
should give way in the interests of a common system of working ? 


: He didn't see how a uniform system could be used. To delay was 


wrong, because the advantages of waiting were problematical, while 
the present advantages of electrical working were real. 

Brief replies were made to the discussion, and one speaker, hailing : 
from across the water, justified Mr. Potter's conclusions in favour 
of D.C., pointing out that brush repairs were 100 to 1 against the 
single-phase system, and, despite the smaller sub-station require- 
ments of the latter, the number of men employed on single-phase 
interurban lines in America was as great, or perhaps greater, than 
on direct-current roads. | 

Mr. J. A. F. ASPINALL (President, Institution of Mechanical 
Engineers), in concluding, said he was glad to notice from the 
diagrams of American electric locomotives for heavy haulages, that 
they were reverting to steam locomotive practice in placing the 
centre of gravity high ; the low centre of gravity found in some 
cars was a great defect. The Liverpool-Southport system was 
perfectly satisfactory, with the exception of the wear and tear of 
the motor machinery. No general manager of a railway could 
afford to disregard either system of electric traction. The small 
proportion of steam locomotive time used in useful work was well 
known, and he thought possibly there was as much money to be 
saved by utilising this wasted time as by adopting either system of 
electrical working. 


Beckenham Lighting.— The accounts of the electricity 
undertaking for the year ended March 31st, 1910, were presented 
at the Council meeting last week, and showed that for the past 
year £4,072 was required for the generation of electricity, £421 in 
distribution, £1,231 in management expenses, making, with other 
items, £9,288 carried to net revenue account (repayment of loans, 
&c.), £15,841. The sale of current for private lighting brought in 
£10,811 ; public lighting, £345; current for tramways, £2,711; 
rental of meters and free-wired installations, £1,109. Mr. P. 
Sjollema, the chairman of the Electricity Committee, presented the 
accounts, and said there was a debit balance of £251 against £119 
brought forward last year, showing the revenue account had 
suffered a loss of £131. Had there, however, been no law and 
Parliamentary charges, there would have been a profit of £11. 
The most satisfactory feature was the reduction in the cost of 
generation by £2,214, of which coal alone was responsible for 
£2,056. After making provision for interest and sinking fund, 
there was a saving of 41,168, but, owing to the use of metallic- 
filament lamps, they received £537 less for energy, although they 
had 184 new customers, 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


PORTUGAL.—It is imperative that the exact net and gross 
weights in kg. should be marked on each package, and 
specified on invoices, bills of lading. &c. The net weight 
in kg. of each class of goods should be stated, and the country 
of origin of the goods should be declared in all documents. 

. Persons shipping goods to Portugal must draw up a declaration 
of cargo in duplicate, which must be certified by the Portu- 
guese Consul at the port of shipment. This declaration must 
state the marks, numbers, quantity and descriptions of the 
packages the gross weight, the description of the goods, the 
net weight, the value, the country of origin. and the name 
and residence of the consignee. The fee for certification of the 
declaration is 103. The declaration is not required for goods not 
exceeding 45.000 reis (£10) value or 10 kg. weight. Copies of the 
declaration may be obtained from Messrs. Eden. Fisher X Co., 
95-97, Fenchurch Street, E.C. Ad valorem duties are calcu- 
lated on the value of the goods at the place of origin or manu- 
facture, inereased by the charges for freight, insurance and 
commission, and all expenses incurred up to the time of their 
entry in the Custom House where cleared. 


Milreis = 1,000 reis = about 48. Kg. = 2201 lb. 


Reis per kg. 
Steel wire ... 858 885 ss es dia — 5 
Copper, brass, &c., in wire TA 992 aps ee 40 
3s " hammered or rolled, cast or scrap... 5 
Railway rails and fastenings — ... ee 888 aa 15 
Iron wire, plain, polished. galvanised, Kc. S Vis 2 


Eleetrical apparatus and machinery, including sub- 
marine cables ... - PER . . 30 % ad val. 
Apparatus and machinery of all kinds not specified : 
Weighing up to 50 kg. F sak a was 60 
» from 50 to 100 kg. pss oe Vies 50 
100 to 500 kg. axe see Sas 40 
500 to 1000 gg. BO 


eee eee 


39 » 


99 ,* 


s more than 1,000 kg. vex "T bos 20 
Transmission belts for machinery -— -— e. 100 
Steam generators ... us e "A si sis 50 
Instruments and apparatus for use in chemical 

laboratories  ... wie sss T X s 30 
Surgical instruments and apparatus = . . 30% ad val. 
Mathematical, astronomical and scientific instruments 

and apparatus not mentioned ei F [r3 NS 
Instruments. implements and tools for arts, manu- 

factures, &c. ... ves aes Sus ius $2 60 


Steam, gas and hot-air eng ines: 
Up to 30 H. ... bes svi — es s 50 
From 30 to 100 H.P. ... zs igs ins ae 30 
Above 100 H. p. dite : "n s$ vss 20 


Electric batteries, complete or not E 958 a. 300 
Rolling-stock for railways not elsewhere mentioned ... 12 % ad val. 
Caoutchouc and gutta-percha manufactured ... — 600 
Porcelain manufactures ... aes Sas 8898 eee 300 
Earthenware manufactures ee uae avs ee 200 
Glass manufactures 85 eus ous "m e. 800 
Copper manufactures, not specially mentioned — 400 
Wire covered with caoutchouc or gutta-percha iss 10 

Es - tissue of any kind or with paper ... 550 
Electric lamps si isa dutiable as material of which made. 

— 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Mrasrs. W. P. Trowpson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


17,026. “ Expanded spark ignition for internal combustion engines.” J. F. 
Froop. July lsth. 


17,047. **hnprovement« in or relating to electric fuses.” SIEMENS- 
SCHUCKERTWERRE, G. ni. b. H. (Application for Patent of Addition to No. 14,622, 
1904. Date applied for under Sec. 91 of the Act, July 23rd, 1909, being date 
of application in Germany.) July 18th. (Coinplete.) 


17,052. “Improvements in electric switches." C. H. Merz. July 18th. 


17,091. “Improvements in electrical measuring instruments." E. WESTON. 
July istb. Complete.) 


17.110. Improvements in electro-mechanical controlling devices." ADAMS 
Mancractunine Co., LTD. (Cutler-Hammer Manufacturing Co., United States.) 
July lsth. Complete.) 


17,125. "Improved electromagnetic separation drum or pulley.” J 
HAWI. E v, LTD., 8. H. SAUNDERS and A. B. JONES. July 19th. j : 


17,41. “Gauge or indicator for dencting electrically any degree of vacuum 
or pressure or both," F. W. Ricttakpsox, July 19th. 


17.145. * huprovements relating to conduits or casings for electri 
: Mug den gs c con- 
ductors.” W. E. MONO. July 19th. 


17,156. Circuit-closing device for electric-sicnalling devices.“ ALLGEMEINE 
Evcrkruicirars GES. (Date applied for under See. 91 of the Act, July 19th 
1909, being date of application in Germany.) July 19th. Complete.) : 

15,166. '* Improvements in or relating to starting devices for electric 
motors." ADAMS MasvrFACTURING Co., Lro. ((Cutler-Haimnnier Manufacturing 
Co., U. S.) July 19th. (Complete. 


* 


17,177. * Improvements in protective devices for electric distribution 
8 Meme British TuHoxsoN-HousroN Co., LTD., and J. WHiTcHER. July 
19th. 
suo "Improvements in telegraphic apparatus.“ H. Knupsen. - July 


17,235. Improvements in or relating to means for working two motor- 
controllers by a single operating handle or the like." SIEMENS Brox. 
Dynamo Works, LTD. (Siemens-Schuckertwerke G.m.b.H., Germany.) July 
20th. (Complete.) 

17.236. Improved device for grinding the contact surfaces of carbon 
brushes for dynamos or other purposes." A. WATKINS. July 20th. 

17,249. “Improvements in automatic switchgear for controlling motor- 
driven planing machines and the like.” J.G.Srinx. July 20th. 

17,278. ‘*Improvements in and relating to electrodes for arc lighting.“ 
British THomson-Hovston Co., LTD. (General Electric Co., United States.) 
July 20th. (Complete.) 

17,312. “ Improvements in ships’ and analogous telegraphic apparatus.“ 
Cuansurn's (SHIP) TELEGRAPH Co., LTD., and A. J. GRANT. July 21st. 

3 1 Improvement in printing telegraph instruments." E. J. KESRELS. 
uly 21st. 

17,330. ‘* Improvements in electric generators." R. F. HaLL. July 2lst. 

17,386. ''Improvements in connection with batteries." M. HANNEMANN. 
July 21st. (Complete.) 

17,841. ''Improvements in motor controlling circuits." Apams MANUFAC- 
TURING Co., D. (Cutler- Hammer Manufacturing Co., United States.) 
July 21st. (Complete.) 

17.340. Improvements in motor controller circuits." ADAaMs Manvrac- 
TURING Co., Ltp. (Cutler-Hammer Manufacturing Co., United States.) 
July 21st. (Complete.) 

17,944. ‘‘ Improvements in electric circuits, closers, or starters for use in 
connection with electromotors and the like." ELECTRIC AND ORDNANCE 
AccEBSORIES Co., LTD., and J. R. GARNER. July21st. (Complete.) 

17,349. Improvements in and relating to controllers for use in connection 
with electric motors." ELECTRIC AND ORDNANCE ACGCCKSSORIKS Co., LTD., 
J. R. GARNER and M. R. H. MuELLER. July 21st. 

17,369. '*Improvements in electric lamps." H. P. BrEeckLv. July 21st. 

17,80. Improvements in trolley guard attachment for electric tramcars.“ 
R. ENGEL. July 2lst. (Complete.) 

17,999. New or improved construction of continuous-current electric 
generators and motors." J. ATKINSON. July 22nd. 

17,415. “Improvements in prepayment electricity meters." CHAMBERLAIN 
AND HookRAM, LTD., and W. B. SeRAGUE. (Application for Patent of Addition 
to No. 3,250 of 1910.) July 22nd. (Complete.) 

17.426. AD bas means for connecting electrical conduits to their 
fittings." W. B. INCLEDbOoN and A. K. INCLEDON (trading as Electrical Conduit 
and Fittings Co.). July 22nd. 

17,147. New or improved portable apparatus for the softening and purifica- 
tion of water by means of electricity." D. L. V. Bkowng. July 22nd. 

17,469. ‘‘Improvements in or relating to the manufacture of filaments 
for incandescing electric lamps." F. Eisner. July 22nd. 

17.477. Improvements in electric conductors." A. E. Mavon. July And. 

17,482. Improvements in and connected with current collectors for 
overhead electrical railways.“ F. W. Tucker. July 22nd. 

17.498. Improvements in the method and means for changing the trolley 
connection upon electric tramcars and the like." R. S. CLAPHAM., July 23rd. 

17,5009. Improvements in electric ovens." B. THomas and E. TuHowas. 
July 23rd. 

17,523. “Improvements in and relating to telegraph relays." W. Jupp and 
A. R. Harpig. July 23rd. (Complete.) 

17,537. “Improvements in electric hot-air and steam heating and ventilat- 
ing systems for railway carriages and the like." J. Stone & Co., LTD., and 
A. H. Darker. July 23rd. 

17.588. Improved form of electrical cooking vessel." G. CoorkR. (F. 
Boelling, Germany.) (Application for Patent of Addition to No. 21,494 of 1908.) 
July 23rd. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications ia the following list may be obtained 
of Messrs, W. P. THompson & Co., 285, High Holborn, W.O., and at 
Liverpool and Brad ford; price, post free, 9d. (in stamps). 


1909. 


APPARATUS FOR USE IN THE DISTRIBUTION OF ALTERNATING ELECTRIC CURRENT. 
A. F. Berry. 7,121. March 24th. 


GENERATION, TRANSMISSION AND DISTRIBUTION oF Euxctrricity. M. B. Field 
and Ferranti, Ltd. 12,685. May 28th. 


DLE CTI Bwircues, R. P. Howgrave-Graham. 14,839. June 94th. 


ELECTRICAL Inpuction Furnaces. C. Grunwald. 14,987. June 96th. (Date 
applied for under International Convention, October 2nd, 1908. Application 
for Patent of Addition to No. 8,599 of 1909.) 

APPARATUS FOR AUTOMATICALLY ESTABLISHING AND CUTTING OFF THE SUPPLY 
or ELECTRICITY, Gas, ok OTHER Flip. J. Hansford and J. E. Wright. 
16,086. June 26th. 

Dysamo-E_ectric MACHINES CONSTRUCTED WITH Com™MUTATORS. R. Pohl and 
Phenix Dynamo Manufacturing Co. 15,819. June 30th. 

Morok-CoxrROL SWAT TMA aND Rorary ELECTRICO TRANSFORMERS OR Moror- 
GENERATORS THEREFOR. Crompton & Co. and J. C. Macfarlane and 
H. Burge. 15,494. July 2nd. 


MANUFACTURE OF EL£CTRIO Carsons. R. Lessing. 15,647. July 6th. 


MEANS BY WHICH THE SWAYING AND SPINNING OF ELECTRIC SHADES ARE 
PREVENTED. G. Clarke. 20,942. September 6th. 


AUTOMATIC SEQUENCE SwitcHING DEVICE AND ITs CONTROL. J. E. Kingsbury. 
(Western Electric Co.) 20,840. September lith. 

TROLLEY ARMS OR COLLECTORS FOR ELECTRICALLY-PROPELLED VEHICLES RUNNING 
wirHoUtT Raits. E. M. Munro and Railless Electric Traction Co. 22,067. 
September 25th. 

ELECTRICAL CarsTANS, ELECTRICAL CRANES, AND OTHER ELECTRICAL LIFTING, 
WINDING OK HAULING APPLIANCES. Royce, Ltd., and R. D. Hulley. 22,454. 
October 2nd. 

TROLLEYS FOR USE ON ELECTRIC TRaAMWAYS ON THE OVERHEAD CONDUCTOR 
SvsrEM, E. J. Fredericks, D. R. Fredericks, L. E. Russell, C. W. Wedding 
and J. Connelly. 23,504. October l4th. 


EvectrricaL Frrrixos, sven as CriLING Roses, Frar Boxes, SWITCH Cases, AND 
THE LIKE. L. M. Waterhouse. 24,770. October 28th. 

ErLrkcrnic FUSES AND DETONATORS FOR BLASTING AND THE LIKE. J. H. Robinson 
und Kynoch, Lid. 28,532. December 7th. 
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AUGUST 12, 1910. 


No. 1,707. 


THE PROPOSED ASSOCIATION OF 
CONSULTING ENGINEERS. 


WE have received from the Hon. Secretary a circular which 
sets forth the raison d'être of the above proposed Associa- 
tion, and also gives the reasons which have prompted the 
promoters to limit the membership to corporate members of 
the Association of Civil Engineers. We must confess, how- 
ever, that we are not greatly impressed by the reasons viven, 
which are scarcely consistent, with the avowed objects which 
the promoters have in view; nor, in fact, do the objects 
themselves appear to be strictly consistent with each other. 
One of the principal objects, we are told, is to secure that 
municipal and other publie works shall he supervised by 
duly qualified consulting engineers, and it is hoped that the 
register of the Association will serve as a means of ascertaining 
who is a qualified consulting engineer. It would appear 
from the foregoing that secondary importance is attached 
to consulting work which does not touch municipal and 
other public works, whereas it is possible that at the present 
time this does not constitute the principal work on which 
consulting engineers are engaged. Such work, for 
example, as the electrification of collieries, ironworks, 
textile and other factories, and the various undertakings 
of consulting mechanical and gas engineers, frequently 
require a wider engineering training than is necessary 
for the designing of an electric power station for 
municipal or public works, and consulting engineers 
engaged in these diverse classes of work would cer- 
tainly not consider themselves to be on a lower plane 
than consulting engineers who had specialised in municipal 
work. It is the intention, according to the circular before 
us, to include in the Association all branches of the pro- 
fession, namely, civil, mechanical, electrical, gas and 
possibly others, although it is not suggested that every 
member shall possess a knowledge of more than one of 
these branches." This being so, it is all the more difficult 
to understand why membership is to be confined for 
the present to those who are corporate members of the 
Institution of Civil Engineers, and also of the Institution 
representing the principal brauch of the profession in which 
they practice. The only reason which is given for this 


. requirement is that the Institution of Civil Engineers has 


taken the lead in examination for admission, and has in 
many other ways taken great pains to improve the status of 
the engineering profession. What it amounts to, therefore, 
is that a consulting electrical or mechanical or gas engineer 
must pass an examination set by the Institution of Civil 
Engineers before he can become a member of the proposed 
Association of Consulting Engineers and call himself 
a "qualified consulting engineer.“ In view of this 
limitation, it is difficult to see how the proposed Association 
can be at all representative of the profession. It has been 
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argued by the apologists of the promoters of the proposed 


Association that the term “civil engineer " simply means 
an engineer who is not in the military service, and that 
civil engineering is not a specialised form of engineering, 
but embraces all others. If this be so, it is somewhat 
strange that the circular issued by the hon. secretary should 
particularise civil engineering as a branch of the profession, 
on a par with mechanical, electrical, gas and other forms 
of engineering. 

As we have mentioned before, we are in sympathy with 
any movement which has for its objects the improving of the 
status of the engineering profession, but we cannot help 
feeling that there is some justification for the growing 
suspicion that the present proposal is an attempt to draw a 
ring-fence round a certain 
engineering profession—a fence which may or may not have 
the effect of adversely affecting many qualified consulting 
engineers who are debarred from membership. There is the 
possibility that, if this restricting condition be adhered te, 
the attempts which have been made in other directions to 
unite the practising consulting engineers into an association 
may be persevered with, and result in the formation of an 
association on more comprehensive and representative lines. 


section of the consulting 


We have already referred to the ex- 


Rud nies | cellent general catalogue of the British 
xhibition, exhibits, compiled by the Exhibitions 


ane Turin. Branch of the Board of Trade; we have 


since received a number of departmental catalogues, dealing 
with the exhibits of mathematical and scientific instruments, 
mechanical engineering and electricity, and the chemical 
industries respectively. | 

The first-named was edited for the Board of Trade by the 
National Physical Laboratory, under the supervision of Mr. 
E. H. Rayner, free of cost to the exhibitors, and is a volume 
of some 230 pages, liberally illustrated, and containing com- 
plete descriptions of most of the instruments shown, the 
whole forming a reference book of permanent value. It is 
published in both English and French editions. The other 
two catalogues are not so large, but each is the work of a 
committee of distinguished specialists, and is not a mere list, 
but rather a record of scientific and commercial progress, full 
of interesting matter, and well worthy of its purpose. It is 
hoped that the publication of works of this nature will 
induce other firms to avail themselves of the many facilities 
offered to exhibitors by the new Departinent of the Board of 
Trade in connectión with the International Exhibition at 
Turin next year, and subsequent exhibitions. 

In our opening article on the Brussels Exhibition, in our 
issue of July, 1st, we recorded some of the impressions that 
we received during an early visit —rather too early, it would 
appear, for several of the points upon which we commented 
unfavourably have since ceased to exist. For instance, boxes 
have been. provided for descriptive pamphlets in connection 
with the show cases, and a joint representative has been 
appointed to deal with the exhibits in the Scientifie and 
Chemical Sections, whose services, paid for by subscription, 
have proved of great value to theexhibitors. In fact, we have 
ascertained that a harvest of useful orders has already been 
reaped by some of the British firms represented, and we 
confidently anticipate that those who exhibited from this 
country will be amply rewarded for their patriotic and well- 
advised enterprise. At the offices of the British Commissioner 
every facility is afforded to inquirers to obtain information, 


and comfortable accommodation is provided for the 
representatives of exhibitors. Since the time of our visit 
other important exhibits have been completed, and we under- 
stand that, taken as a whole, the British show will bear 


. comparison with that of any other nation. 


We pointed out the effect produced upon the mind by 
the concentration of the great German display in one im- 
posing mass, and expressed the hope that on future occasions, 
when the conditions which in this case compelled the division 
of the British exhibits would no longer obtain, the Exhibitions 
Branch would endeavour to carry out a similar scheme. 
We have since received the Memorandum of Information 
relating to the Turin International Exhibition of 1911 from 
the Department, and are pleased to observe that this course 
will be followed. The Memorandum contains full par- 
ticulars as to the organisation of the British Section, which 
will occupy a prominent and central position, on a site of 
220,000 sq. ft. EN | 

Very complete arrangements have been made for the 
transport of goods to the Exhibition, at reduced charges and 
free of Customs duty, and the Department is doing every- 
thing possible to reduce the cost of exhibiting and to facilitate 
the installation of exhibits. In view of the success attained 
even at this early period, and under somewhat adverse con- 
ditions, at Brussels, there is every reason to hope that 
with the advantage of the experience already gained, 
and the benefit of a more highly developed 
organisation, the Exhibitions Branch will be enabled to 
raise the British Section at Turin to a standard of 
excellence hitherto unapproached, and that the impression . 
of our national decadence, which, thanks to our inertia 
and lack of enterprise, has been gaining ground abroad, 
will be finally dispelled. 

The British manufacturer has a rooted aversion to what 
he is inclined to regard as interference with his business on 
the part of a Governmental Department, and is apt to look 
askance upon its offers of assistance. When, however, he ` 
realises that the new department has been specially created 
to advance his interests, and, what is far more important, is 
thoroughly capable of accomplishing its purpose, we have no 
doubt that he will heartily co-operate with it in the endeavour 
to restore and maintain the prestige of this country in the 
spheres of art, industry and commerce, 


Tus is the characteristically pithy 
name which our cousins have given to 
a wheel with a tire just thick enough to 
last until the present standard tire would 
want re-turning. It does not appear that any of these 
one-wear wheels have been made, but the manufacturers 
have been approached, and it will not be long before some 
interesting results are recorded. The idea is that the first 
inch of the tire is the only economical portion. If the 
standard wheel runs 125,000 miles before the first turning, 
it will run only 50,000 or so between the first and second 
turnings, but the cost of getting out the wheels, turning 
aud replacing them will be the same on both occasions. 
It has been estimated that the additional weight due to the 
depth of rim left after the first wear costs from 4 cents to 
7 cents per lh. per year to carry round ; and, apart froin 
questions of economy, it is found difficult on many cars to 
allow for so much variation in wheel diameter as the standard 
thick tire presents during its life. Probably this latter 
consideration. will arrest the attention of some British 
managers, who have experienced much difficulty in changing 
over from cast-iron to steel-tired wheels on account of the 
truck clearances being designed for the comparatively small 
variations in’ diameter of the cast-iron wheels during their 
lives. 

More will be heard from the Americans on this matter, 
and it is to be hoped that we shall not leave all che initial 
experiments and the final development to them. 


The“ One- 
wear? Steel - 
tired Wheel. 
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COAL- CUTTING MACHINERY AND ELEC- 
TRICAL ACCIDENTS IN MINES. 


(Continued from page 234.) 


As regards accidents due to electricity, it is very unfortunate 
that more details are not given. Some of the Inspectors give 
very full reports, embracing the opinion expressed by H.M. 
Electrical Inspector of Mines, but it would have provided both 
interesting and useful information had there been a separate 
report issued by the Electrical Inspector, giving full details 
with sketches of the defective apparatus causing the accidents. 
In other cases there is merely a record of the accident, and 
no details whatever are given. Two accidents unfortunately 
resulted in firedamp explosions. 

The following table shows the number of fatal and no- 
fatal accidents as reported to the District Inspectors :— 


SUMMARY OF ELECTRICAL ACCIDENTS SHOWING NUMBER 
OF PERSONS KILLED OR INJURED. 


UNDERGROUND. On SURFACE. 
Fatal. Non-Fatal. Fatal. Non-Fatal. 
Ne. 1 district — 5 — — 
No. 2 5 6 3 — 1 
No. 3 ET e 9 Y nid 1 
No. 4 PT] eee 2 2 EA 3 
No. 5 a 2 3 ae 3 
No. 6 $ — 1 -— ] 
No. 7 n l 2 — Be 
No. 8 A 4 5 == 2 
No. 9 " — ] == ] 
No. 10 = — 1 = 2 
No. 11 55 € 3 15 a I 
No. 12 » ; — -— x 2 
Totals... 18 39 17 
REMARKS. 


No. ! district.—One man injured by tub leaving rails and damag- 


ing cable. One man injured by short-circuit on coal-cutter 
new cable. Two men injured by coal-cutter becoming 


alive, due to plug melting in socket. 

© No. 2 district.—Three men killed by ignition of firedamp by 
faulty trailing cable connection. One man killed by hand- 
ling faulty coil of cable. One man killed by shock from 
electric lamp or cable. One man killed when leaning over 
eoal-cutter to work controller. 

No. 3 district. No particulars given. 

No. 4 district. —Boy killed by shock from lighting cable. Man 
killed when tightening a nut on back of switchboard. One man 
injured through damage to trailing cable. One man injured 
by shock from lighting cable. One man injured, due to 
faulty coal-cutter controller. 

No. 5 district.—Two miners killed by explosion, due to firedamp 
being ignited by electric spark from faulty switchbox. Par- 
ticulars of non-fatal accidents not given. 

No. 6 district.—Motor man burnt by fingers touching live part of 
controller. Particulars of surface accident not given. 

No. 7 district. —- Pump minder killed by coming in contact with 
bare part of cable. 

No. 8 district. — One man killed due to haulage rope becoming 
alive. Two men killed due to defective earth on coal-cutting 
machine. Pump attendant killed, due to faulty ammeter. 
Man received shock through coming in contact with 16-C. p. 
incandescent lamp terminals. Coal-cutter driver received 
shock owing to leakage on the machine. Trammer received 


l shock when pulling on haulage rope, due to leakage. Loader 
E slightly burned through touching damaged cable. Driver 


boy severely injured through inserting his thumb into empty 
lampholder. Youth injured through his water bottle being 
attached by a wire to fuse by other boys. 

No. 9 district.—Motor driver had his hand slightly burned through 
throwing in overload cut-out switch. Motor-man was 
slightly burned through switching on motor against full load, 

No. 10 district. No particulars given. 
No. 11 district.—One man killed while connecting two ends of 
lighting cable, broken by fall of roof. Two men killed by 
touching cable armouring which had become alive. Elec- 
trician injured by short-circuiting of current between dynamo 
brushes. Pumpman slightly burned by touching signal wire 
which was in contact with current carrying cable that had 
been damaged. Particulars of other accidents not given. 

No. 12 district.—No particulars given. 


Of the four accidents in No. 1 District, causing injury to 
five persons, Mr. McLaren remarks of three of them :— 

* A drawer was proceeding outbye with a loaded tub when 
it left the rails, and striking the cable, damaged it, and the 
man is said to have received a slight shock." 


with insulating bushes”; 


* While a coal-cutter attendant was lifting a face cable a 
short circuit took place, burning the cable and causing a 
flame, whereby he was burned ; the cable was new. 

„Two men, engaged at a coal- cutter, received a shock by 
the machine becoming live, due to the current melting plug 
in socket.” 

The first is a simple accident, but one which might easily 
be avoided. No information, however,is given as to how the 
cables were fixed. No doubt they were suspended at about 
level with the top of the tub. A much better way of 
fixing cables in a mine on haulage roads is to lay them in a 
strong wood or earthenware casing on the ground, taking 
special precautions where it is damp or wet. Had the 
cables been laid in such a way in this case the accident 
would not have been possible. | 

With regard to the other two paragraphs, the italicsare ours; 
both cases are remarkable, inasmuch as in one by lifting a new 
cable a short circuit of such severity occurred that the cable 
was burned ; and in the other the connecting plug melted in its 
Socket. Surely there must have been something very seriously 
at fault in both cases, and which one would think could have 
heen detected. It is very unfortunate that no' details are 
given as to the causes of these accidents. 

Mr. McLaren also reports that two deaths occurred with 
* bar" coal-eutters. In one case the deceased was caught 
by the picks in the revolving bar and “terribly injured." 
It appears that in turning the machine the bar had to 
revolve at the same time, but in order to obviate this danger 
an arrangement is now in use for throwing the revolving bar 
oüt of gear duriug this operation. In the other case “the bar 
had just been slewed ' into the coal face when a wheel con- 


nected with the slewing gear broke and the bar came back 


and caught deceased." This accident would have been 
avoidelif the slewing gear had been arranged to be worked 
from the back of the machine aw ay from the bar. 

Iu two cases proceedings were taken against the managers 
for contravention of the Electricity in. Mines Special Rules. 
In one the agent, district manager, and local manager were 
proceeded against for having defective electrical plant; and 
this was the subject of our leading article on December 31st 
last. In the other the manager was summoned “ for 
failing to have an electric coal-cutter substantially bushed 
but both the cases were dis- 
missed. 

In No. 2 District is reported c one of the explosions caused. 
by the ignition of firedamp by electricity and which 
resulted in the loss of three lives. The accident occurred 
at the Ferniegare No. 1 Pit, Lanarkshire, in the Virtuewell 
coal, 450 yards from the pit bottom. 

The three men were employed working a coal-cutter, and 
descended the pit about 11 a.m. ; and at 1.30 p.m. after the 
machine had cut a distance of 43 ft. along the longwall face. 
it was stopped to allow one of the men to lengthen the 
trailing cable by means of a plug connection between two 
lengths of cable, when an explosion of firedamp took place, 
killing one man instantly and fatally injuring the other two. 
Safety lamps were in use, and these were afterwards tested 
and reported to be in good order. The current was con- 
tinuous and the voltage 420. On examination of the elec- 
trical plant, “the trailing cable was found in bad condition, 
the leather protection being worn away iu parts. The 
method of extending the trailing cable was by means of dis- 
connecting it from the coal-cutter and the insertion of a 
second length of cable, the joining of the two lengths being 
made with an ordinary plug connection without any arrange- 
ment whatever to guard against the circuit being accident- 
ally broken. The gate end box was not gus-tight, and both 
the design of the box and the method of, and the arrange- 
ments for, lengthening the trailing cable were unsuitable for 
a safety lamp pit. The fuses were still in the gate end box 
showing that the length of cable connected to the gate end 
box was alive at the time the workman was connecting the 
two lengths of trailing cable. As the explosion appears to 
have happened when the cable was being lengthened, likely 
the firelamp, which apparently had accumulated in the 
workings, became ignited by a spark made in joining the 
two lengths of trailing cable. There was no evidence forth- 
coming upon which to base any other theory.” 

In consequence of this the colliery manager was * charged 
with contravening Electrical Special Rule 30, in respect that 
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he failed to see that the trailing cable was kept in order, but 
it was decided that it was inadvisable to proceed in respect 
of the inefficient and in the circumstances dangerous method 
of joining together the two lengths of trailing cable (Elec- 
trical Special Rule 33), because the electric plant had been 
put in before the rules governing the use of electricity in 
mines had been established.” This, however, is no excuse, 
except that of excusing inspection, for Special Rule 55 
distinctly states that “ any electrical plant or apparatus . 

in use before the coming into force of these rules may be 
continued in use unless an inspector shall otherwise direct, or 
subject to any conditions affecting safety that he may prescribe. 
Consequently, inspection“ was quite as much at fault as 
the colliery manager. 

„With regard to the trailing cable, the sheriff found that 
though it was probable that it had been defective before the 
beginning of the shift during which the accident occurred, 
the man who was in charge was the person responsible under 
the Electrical Spectal Rules” ; therefore the sheriff found 
there was no evidence of neglect on the part of the manager, 
and the charge was declared not proven. 

This ig an example which shows clearly how extremely 
careful one ought to be in giving attention to minute details 
in connection with electrical apparatus. The method of 
connecting the trailing cable can only be described as a 
makeshift: but so long as it answered its purpose no one 
ever thought anything about it. It is strange that no one has 
ever thought of making connections of the trailing cable 
to both the machine and the gate end junction box, as well 
as the cable itself, hy means of screwed unions, in the same 
way as flexible air pipes are put together. Such a joint 
could be designed so that there would be no actual contact 
until the union of the coupling had commenced to screw 
up; and another advantage would be that very much better 
contact could thus’ be obtained than by merely pressing a 
plug into a socket. | ] 

At Auchengeich Colliery a man was killed by handling a 
coil of wire, the insulation of which was subsequently found 
to be completely worn away in two or three places. The 
system of distribution was three-phase, 440 volts, 50 cycles, 
the neutral point of the generator being earthed. The 
coil handled by deceased was used for lighting purposes ; 
the lamp being connected between one of the three phases 
and the cable armouring which was connected to earth. The 
supply thus obtained would be 250 volts, which would be 
the shock received by the deceased. ‘Mr. Nelson (H. M. 
electrical inspector) pointed out a serious objection to the 
system of lighting at Auchengeich through liability to 
electrolysis trouble on account of the current used for 
lighting returning to the generator viá the cable armouring, 
through intervening joint-boxes, &c., and recommended the 
use of transformers of suitable design, for transforming 
down to not more than 100 volte." The owners would be 
wise if they adopted 50 volts in preference to 100, and used 
low volt metallic-filament lamps. 

At Dechmont Colliery à somewhat similar accident 
occurred. In this case the supply was given by the Clyde 
Valley Electrie Power Co., as three-phase 25-cycle current 
transformed down to 400 volts. The neutral point of the 
secondary winding of the transformer was connected to 
earth. For reducing the pressure to 100 volts the current 
was passed through an auto-transformer, but as one of the 
phases proved to be carried straight through the transformer, 
Mr. Nelson calculated that the deceased received a shock of 
the full voltage of each phase to earth, namely, 230 volts, 
which proved to be almost immediately fatal. 

In both these cases there is surely carelessness almost 
amounting to criminal neglect on the part of someone. The 
managers are scarcely to blame as it is impossible for them 
to have the technical. knowledge necessary to supervise the 
installation of electrical plant. But it would be interesting 
to know who the contractors were, and the terms of the 
contract ? 

A coal-eutter driver was killed at Polmaise Colliery 
through receiving a shock when working the controller of 
the machine. The electricity at this colliery is generated 
as three-phase current at 500 volts. The primary cause of 
the accident was found to be a defect in the auto-starter of 
the coal-cutter motor, which had previously been found to be 
di fective, and afterwards ineffectively reytired ; the secondary 


cause was an inefficient earth. connection for the frame of 
the machine.” 

The real cause of this accident was that no one was 
employed at the colliery who was sufficiently capable of doing 
the repairs, and it might reasonably be asked, who was the 
competent person in charge of the plant, and what was his 
training ? Evidently this poor man’s life was sacrificed for 
the sake of questionable economy! It is further suggested 
that had the machine frame been efficiently earthed; the 
ineffective repairing of the controller would not have 
mattered. It appears to be assumed that there is no difficulty 
in securing an “efficient carth " in a mine, which is very 
questionable ; but apart from this it is surely much more 
sensible to advise managers to employ someone who is fully 
capable of keeping the plant in efficient repair, than to 
“emphasise the importance of providing efficient carth 
connections for all electric coal-cutting machines, and 
urge mine owners and managers to give this recommendation 
serious consideration with a view of minimising the risk of 
shock.“ 

In No. 4 District a driver boy was electrocuted at tlie 
Lambton Collieries' North Biddick Pit, by a shock received 
from a lighting cable. It appears that the cable was carried in 
thin tubing, and the lamp hung on the end of the cable 
suspended over the end of the tube. By constant rubbing 
the insulation had become worn off. Again it may be asked, 
who was responsible for such disgraceful ‘shoddy work ? 

In the second case, which occurred at Shildon Lodge 
Colliery, the pump attendant noticed that a nut fixing the 
cable lug to its terminal was loose, and went behind the 
switchboard and attempted to tighten it up whilst the 
current was on. This appears to be a pure accident, due to 
over-zealousness on the part of the deceased; for, in the 
first place, he should and could have had the current shut 
off, and in the second, he had no business to interfere. 

Of the three non-fatal accidents, one was due to the 
neglect of a coal-cutter driver in allowing his machine to run 
over and damage the trailing cable. He received a slight 
shock, and was afterwards hauled before the magistrates, 
who ordered him to pay the costs of the proceedings. It 
seems hard to prosecute a man after he has been injured, 
but the manager in this case did the right thing, as the man 
was not only paving the way for an accident to himself, but 
to his companions. 

In the second accident, two shaftmen were working 
with a 16-c.P. lamp on the end of a flexible, the other 
end of the flexible being fitted with a lampholder connecting 
plug. Another lamp had been taken out of its holder and 
the flexible plug fitted into its place. When they had 
finished work, one of them went to disconnect the flexible 
and replace the lamp, when he received a shock and 
accidentally pulled down some of the cable on top of 
himself. On examining the piece of flexible it was found 
to be defective and iis armouring had become alive. 
Fortunately, some ambulance men applied artificial respira- 
tion and saved the man's life. This accident would, in all 
probability, have been entirely avoided had the cable nof 
been armoured. 

In the third case, the controller of a haulage motor 


occasioned a fire which might easily have had serious results. 


The cause of the fire was the continued heavy arcing which 
took place, under oil in the controller, due to the contacts 
being too small for the current they had to carry. Evidently 
someone has been very much at fault? and it would be 
interesting to know if it were the colliery manager or the 
contractor ? 

(To be continued.) 


Crewe Lighting.—Important extensions of the lighting 
mains are pending. The T.C. proposes, subject to one-half of the cost 
of the cable (£500) being contributed, to extend the mains 
to supply 40 villa residences to be erected by Messrs. 
Clews, Brown & Co., at Wistaston. A cable is also to 
be laid, at a cost of £275, to supply current to the new 
postal sorting office. About 360 lights will be required at the new 
training college, and the cost of the extension there is placed at 
£500. Lord Crewe's agent is to be interviewed respecting the 
development of the land adjoining the site of the training college, 
and the probable requirement of a supply of electricity. 
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THE ELECTRICAL WORK AT THE `. 
PHYSIKALISCH-TECHNISCHE 
 REICHSANSTALT, CHARLOTTENBURG, 
IN 1909. 


By E. 8. HODGSON. 


THE following notes? describe the more important electrical 
researches carried out at the above Institution last year, and 
readers are referred to the annual report of the Reichsanstalt 
for fuller details. 

Silver Voltameter.—Experiments were carried out on the 
silver voltameter with the object of ascertaining whether 
organic substances would have any influence on the silver 
deposit. One set of experiments was made with the anode 
enveloped in raw silk; another without this silk. It might 
thus be.supposed that small differences between the two series 
of experiments would be traceable to the employment of an 
organic substance (silk) in the first case. The relative 
measurements, however, appear to show that this is not the 
case. The mean difference in the experiments with and 
without silk was about one part in 200,000, the mean error 
of an observation being approximately 6 in 100,000. 

Standard Cells.—Some experiments on mercurous sulphate 
showed that samples which in general resulted in cells having 
a normal E. M. F. would cause variations in k. M. F. if kept in 
a dry state for some months. The cells prepared in the 
latter condition have an E. M. F. a few parts in 10,000 too high. 
A further conclusion arrived at was that no alterations take 
place in the behaviour of the mercurous sulphate if the 
freshly prepared salt is kept under a solution of cadmium 
sulphate, or in vacuo. This suggests a chemical action of 
the oxygen of the atmosphere on the dry salt. It is believed 
that with the discovery of this phenomenon, the last dis- 


turbing factor in the behaviour of the mercurous sulphate in 


standard cells has been found. 

Influence of Mercury Vapours on Ampere-Hour Meters.— 

In recent years D.C. ampere-hour meters have been submitted 
to the Reichsanstalt for systematic testing in. which the 
armature (shunted across a resistance traversed by the supply 
current) rotates in the field of a permanent magnet. Such 
meters bave often failed to satisfy the demand for constancy 
of the readings when on load for a great length of time ; 
rather have “irregularities been apparent in them, or a 
sluggishness of .action increasing with time. This 
phenomenon, according to the Reichsanstalt, would appear to 
be caused by small variations of the contact-resistance 
between armature and brushes. J. Busch (Ztschr. für 
Elektrochemie, 1909, page 180) has endeavoured. to show 
that mercury vapours are in a great measure responsible for 
these disturbing conditions, but according to experiments 
made at the Reichsanstalt, the results obtained by Busch 
must be ascribed to other influences, 

Experiments on lie Ageing” of Fuses.—It frequently 
happens in practice that fuses undergo a considerable increase 
in resistance after being in use over an extended period. 
The Reichsanstalt has made a number of experiments upon 
this phenomenon at the request of the German Society of 
Electrical Engineers. Three causes are. advanced for the 
so-called “ageing " : (1) change of the fuse wires by over- 
loading ; (2) pulverisation of the metal under high pressures 
(voltages); (3) influence of the filling material. Experiments 
were first made with silver wires stretched in the open, the 
wires being 0:5, 0°25 and 0°1 mm. thick. A light load was 


sometimes applied, the wires at other times being rendered 


slightly incandescent with the current. At the outset all 
wires showed a decrease of a few parts per cent. in resistance, 
this result being traceable to the fact that the wires, made 
hard by drawing, are softened by being heated by the 
current. The 0°5 and 0°25 mm. wires showed no noteworthy 
change in resistance either when the load applied was 
trifling or when it was considerable; the same can be said 
of the O'1 mm. wire, loaded with a weak current. On the 
other hand, the 0:1 mm. wire when loaded with two amperes 
suffered a permanent increase (20 per cent.) in resistance, 


From the Tütigkeitabericht der Physikalisch Technischen Reich- 
sanstalt im Jahre 1909, 


eventually fusing after 12 weeks. The metal appeared to be 
not simply oxidised, but also to -have undergone extensive 
structural changes. The behaviour of the test wires was 
independent of the manner of soldering. At present 
experiments are being repeated on the 0:1 mm. wire with 
lower currents. No results are yet available as to pulverisa- 
tion on high voltages, or as to the influence of the inner 
material of the fuses. 

Photometry.—An_ increasing number of life tests were 
made on carbon-filament lamps, the majority of these tests 
being made on A. O. 

A 1,500-heur life test was made on 16-c.P. metal- 
filament lamps having an initial power consumption. of. 
1:1 watt per Hefner candle measured perpendicular to the 
lamp-axis ; the pressure was constant, being 118 volts, and 
half the lamps were tested on a.c. and half on p.c. This 
is mentioned, as it is only lately that this type of lamp has 
been manufactured of low candle-power and high voltage. ' 

Two other series are also worthy of notice, in which the 
lamps were tested on D.C. until the candle-power dropped by 
20 per cent. of the initial value. In the first series of 
110-volt lamps, the life of nine averaged 3,210 hours before 
dropping by the prescribed percentage, while the tenth lamp 
did not show this drop on the conclusion of the test after 
3,700 hours. The second series comprised 20 220-volt 
lamps. Seventeen of these burnt out after an average life of 
3,650 hours; in the case of the other three the test was 
concluded at 4,000, 5,500 and 6,000 hours respectively 
owing to the 20 per cent. drop in candle-power. | 

Most of the glow lamps not tested for life were intended 
to be used as photometric standards. It may be mentioned 
that the use of metal-filament lamps for this purpose was 
considerably on the increase during the past year. Lamps 
with the filament in one plane are recommended by the 
Reichsanstalt as standard lamps for candle-powers to be taken 


‘in a definite direction. 


The Reichsanstalt, has collaborated in the work of 
drawing up conditions for the testing of lamps under the 
German Illuminants Taxation Act which came into force in 
1909, and according to which glow lamps are taxed on the 
watt consumption. Sample lamps, selected from batches, are 
to be tested to see that the candle-power which the manu- 
facturer has marked on his lamps is correct. This work of 
testing will probably be placed entirely in the hands of the 
Reichsanstalt, for a certain time at any rate. 

A number of other researches might be mentioned, but 
these are not of much interest to the electrical engineer. 


ECONOMY IN FUEL FOR PROVIDING 
ELECTRICAL POWER 
FOR MANUFACTURING PLANTS. 


THE substitution of electric motors for the older method of 
steam engine driving in manufactories does not constitute 
the last word in the direction of economy, by any means, 
although it forms a very important step in reducing the 
quantity of fuel consumed and mechanical losses for a given 
output. The losses due to condensation of steam in pipes, as 
"well as very considerable stand-by losses, where scattered 
small unite of steam power were in vogue, are greatly reduced, 
besides being accompanied by many other economies. 

Leaving the electrical engineer to deal with the advan- 
tages of electric driving over the older methods, it is sufficient 
here to point out that economy is the chief object in view, 
and when laying down any new manufactory or remodellin 
an old plant, the question of economy should be thoroughly 
considered through every stage from the fuel delivered to the 
power and heat turned to profitable use. 

Only a partial benefit is obtained when the electrical 
generator and motors are applied without also taking steps 
to provide, on the one hand, that the fuel consumed in 
generating the electric current is employed in the most 
efficient manner, and on the other hand, that the energy 
generated is not wasted. 

In this connection, Mr. Percival Robert Moses has given 
some instructive figures in the Engineering Magazine of 
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December, 1909, in an article on “Gas Engine and Pro- 
ducer Installations for Manufacturing Plants," comparing 
gas power, oil power and steam power costs. 

Assuming a manufactory where all the machinery is 
electrically driven, the character of the work being that of & 
foundry or machine shop, where the loads are heavy and 
fluctuating, he bases his figures on a plant operating 10 hours 
a day through the year, with a yearly output of 1,000,000 
. KW.,-hours with a maximum load of 400 KW., and average 
load of 300 Kw. 

The comparative costs of the different types of plant, not 
including the power house, are estimated as :— 


Steam installation, compound, condensing, per KW. : £20°83 
Gas power „ per K. d sis 8 23°95 
Oil v - "pee e wish .. 27°50 


and the total costs, not including, with the steam plant 
superheaters or economisers :— 


Gas engine installation . £14,583 
Oil " " 16,250 
Steam „, 10 12,500 


The annual costs of these three different installations are 
worked out as :— 


Gas Engine and Pro- 
ducer Plant, 


Fuel — Coal: 
at 1042s. Oil at 1˙44d. 
per ton. €52l'0 per gal... £895°8 ton e. 41,250 
Labour  ... 5210 Labour 375'0 Labour ... 556 
Oil for lubri- Oil for lubri- 
cation ... 83˙3 cation ... 126'0 lubrication 63 
Repairs |...  156'0 Repairs ... 1875 Repairs ... 208 


Oil Engine Plant. Steam Engine Plant. 


41, 583˙3 42.077 
Fixed 
charges | 
10 percent. 1,250 


£1,28I'8 
Fixed Fixed 
charges charges 
10 percent. 1,4583 10 percent. 1,625'0 


— ———— — — 


43,2083 


42, 739˙6 43.327 


—- 


Oost per kw. 0'631d. Cost per Kw. 0'739d, Costperkw. 0°763d. 


Thus, it will be seen that the oil installation compares 

favourably with the steam plant, while the gas-driven set 
has an advantage of nearly 18 per cent. 
. To compare the figures given by Mr. P. R. Moses for the 
cost of gas power with those given by Messrs. Leonard 
Andrews and Reginald Porter, in their very carefully prepared 
paper on “The Use of Large Gas Engines for Generating 
Electric Power,"* the cost per ton of coal has been taken as 
the same in both cases, and the results given in percentage 
work out as follows :— 


GAS-PRODUCER INSTALLATIONS, 


Annual capacity 1,000,000 Kw. 21,000,000 Kw. 
Authority .. Mr. P. R. Moses. Messrs. Andrews & Porter. 
Coal at 10°428. per ton 19˙0 32˙8 
Labour vos 19˙0 d 10:6 
Oi ... ed ed 3'0 45 * 
Repairs... — 57 100% 
Fixed charges ws 53:3 421% 

100°0 % 100˙0 N 


It will be noticed that the cost of fuel in the smaller in- 
stallation is 19 per cent., while in Messrs. Andrews and 
Porter’s amended figures it is given as 32°8 per cent.: the 
figures quoted for the steam power installation give, however. 
39 per cent. of the total works cost, and in regurd to the 
question of the highest possible economy the cost of fuel 
constitutes the main item to be attacked in tlie figures given. 
In the figures of cost which we have been discussing tliese 
refer! to the units of electrical energy generated, as measured 
at the switchboard; but, of course, the actual cost and 
efficiency should be reckoned upon the units sold or turned 
to effective account. In an electrical power station, where 
the current is applied in such a manner as to be accurately 
measured for stated prices, as in lighting and power central 
stations, the conditions differ greatly from those of the 
manufactory where the power is applied in various com- 
binations, because there then exists the possibility of 


Paper read before the Institution of Electrical Engineers, 1909. 
See ELECTRICAL REVIEW, February 19th and 26th, 1909. 
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considerable waste of power. Motors may be employed for 
pumping water for hydraulic presses, or compressing air for 
pneumatic tools, so that the equivalent of the cost of units 
sold in lighting stations has to be obtained in work 
performed by the different classes of machinery applied. 
Much energy can be wasted by the improper use of hydraulic 
tools ; while in the pneumatic combination there is not only 
a low efficiency, but there are many possibilities for waste of 
energy, such as leaky connections, &c. — - 

It is not always fully understood by the users of presses 
and tools that each stroke of the press, or employment of 
machinery worked by electric current, means an expenditure 
of energy, and therefore cost, the idea sometimes being held 
that as the electric generators are always at work it makes 
no difference whether the machinery or tools are applied to 
useful work or not, in regard to the cost of the power. 
Mr. P. R. Moses illustrates his article by a number of large 


power gas engines and producer plants. 


PRIVATE BILL LEGISLATION OF THE 
PAST SESSION. 


[By ouR PARLIAMENTARY REPORTER.] 


Ir the condition of the electrical industry of this country is 


to be judged by the number of Private Bills promoted in 


the past session of Parliament, and particularly by their 
importance, then it is indeed in a parlousstate. Fortunately, 
such a criterion would not be a true one, because the 
period of feverish activity of some years ago was bound 
to be followed by a period of comparative stagnation. 
Practically all the municipalities have settled their 
tramway and electric light proposals; most of the country 
has been parcelled out amongst the electric power concerns, 
whilst the investor has not reaped such a golden harvest 
from tube railways, so far, as to be tempted to find money 
for further schemes, although it must be noted that most of 
these railways are now making steady progress, and the 
application of electricity to railways generally will certainly 
receive a great impetus from the success attained by the 
London and Brighton Co. In view of these conditions, the 
number of Bills promoted was bound to decrease ; but at the 
same time there is no escaping the fact that promoters have 
of late fought shy of new electrical projects. In other words, 
there have been no **novelties "—no schemes for mono- 
railways, for combined motor roads and tramways, for 
pneumatic tubes, &c. Both electrical companies and muni- 
cipal bodies have been content to mark time, and the result 
is reflected in the committee rooms of Parliament. 

Perhaps the most interesting Bills from the electrical 
point of view were those of the Leeds and Bradford Corpora- 
tions for the running of tramways on the railless trolley 
system, Which has now been allowed for the first time in this 


country, and if carried into effect will doubtless be watched 


with the keenest interest by tramway enyineers. Another 
tramway Bill which was the subject of very considerable 
interest from a different point of view was the proposal of 
the Devonport and District Tramways Co. to override the 
agreement with the Corporation of Devonport with respect 
to the provisions of the lease. Some extraordinary state- 
ments were made as to the manner in which, it was alleged, 
the company were induced to take up the lease, but the 
Committee threw out the Bill. The London County 
Council as usual brought up proposals for electrifying and 
constructing further lines, aud although some were with- 
drawn owing to the opposition of the local road 
authorities, yet in the end tramways and street widenings 
involving an expenditure of about £1.000,000 were agreed 


to. The Rhondda Urban District Council Tramway Bill 


brought up the usual. opposition from the Taff Vale Railway 
Co., and although the Bill was passed it did seem that in 
this particular case the railway authorities had some reason 
for feeling aggrieved, as they have spent a large sum of 
money in improving the travelling facilities in the Rhondda 
Valley. The London United Tramways Co. got a useful 
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little measure through for working a short piece of line near 
Richmond on the overhead system, notwithstanding the 
opposition of the Middlesex County Council, who wished to 


_have the right’ to decide what system of traction should be 


used. The Morecambe Tramways Bill allows mechanical 
traction to be used on certain lines which have been sold to 
the Corporation by the Tramways Co., and the company 
will now be wound up. The Handsworth Urban Dis- 
trict Council obtained powers to construct a number of 
new tramways, but in view of the confirmation of the 
provisional order to enlarge Birmingham, the presumption is 
that these tramways will become part of the undertaking of 
the City Corporation. The only other tramway Bill was that 
of the Cavehill and Whitewell Tramway Co. to give the 
company and the Belfast Corporation mutual running powers, 
but this was not proceeded with. One Tramways Provisional 
Order Confirmation Bill was brought in by the Board of 
Trade which gave powers for further tramway construction 
to the Corporations of Huddersfield and Rawtenstall, and the 
Milnrow U.D.C. 

Of the railway Bills, in one sense the London Electric 


' Railways Amalgamation was the most important, although’ 


there was practically no opposition. It was purely a finance 
measure, and amalgamates the Piccadilly, the Bakerloo and 
the Hampstead Tube Companies with acapital of £16,800,000 
as against a present capital of the three companies of 
£15,920,000. Some portion of the new capital will be used 
for constructive purposes. The Mersey Railway Co., 
which has shown great improvement in traffic since the 
electrification of the line, also promoted a Bill of a financial 
nature dealing with the payment of interest to tlie debenture 
holders. As this was done with the consent of the debenture 
holders the Bill had no opposition. The North and South 
Shields Electric Railway Bill, after going through several 
stages, was withdrawn. This project was first authorised in 


1902 to make a railway under the Tyne, and the Bill was. 


for an extension of time. The North-East London Railway 
Bill was also an application for extension of time for the 
construction of a tube railway from the City to 
Waltham Abbey, but it was dropped early in the 
session. The only new electrical railway project’ was that 
of the Wimbledon and Sutton Railway, which incorporates 
a company with a capital of £350,000.. Despite great 
opposition from the London and Brighton Railway Co., 
the Bil was approved. The Baker Street and Waterloo 
Railway Co. were successful with their Bill, which gives 
them power to construct a subway at Oxford Circus and 
to make a moving staircase. "The Metropolitan Railway Co. 
and Metropolitan District Railway Co. were both successful 
with Bills for improving their systems, but the Charing 


Cross. Euston and Hampstead Railway Co. dropped their 


Bill for extension to the Embankment, owing to the onerous 
conditions imposed on them by the Committee. The Great 


Northern and City Railway Co. dropped their Bill for 


extending to Moorgate Street, quite early in the session. 
Only one electric power Bill was promoted, viz., that of 


the Yorkshire .Co., who obtained powers to facilitate the 


raising of further capital. The Reading and District 
Electric Supply Co. got powers to extend their area, 
and the London Electric Supply Bill was passed, which 
makes the London County Council the purchasing authority 
in regard to the whole of the electric lighting companies 
operating in the county area. Several gas companies 
obtained powers to supply electrical energy, viz., those of 
Bishops Stortford, Harlow and Epping, Chipping Norton, 


- Farnham, and Havant. 


Amongst the omnibus Bills promoted by Corporations 
were those of the Nottingham and Southampton Corporations, 
each of whom obtained further powers for the construction 
of tramways. Considerable discussion took place over the 
London County Council General Powers Bill, which proposed 
stringent alterations in the existing law to deal with the 
smoke nuisance. These clauses were opposed by the London 
electric lighting companies, and, as a result, were very 
materially modified. Three electric lighting provisional 
orders were promoted by the Board of Trade, and were carried, 
also confirming orders in respect of Navan, Chesham, 
Church, Cleveland, Dawlish, Derby, Gorseinon, Hudders- 
field, Ormskirk, Runcorn, Smethwick, Widnes, Ardrossan, 
Cambuslang, Cowdenbeath and Skelmorlie. 


CORRESPONDENCE. ' 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession. 


Overcrowding in the Ranks of Central Station Engineers. 


I think this subject would do with some serious investi- 


gation, as, in my opinion, it is of vital importance to the 
prosperity of the electrical industry, central ‘stations, and the 
engineers employed therein. For the past few years there 
seems to have been an attraction in electrical engineering 
which has drawn a lot more workers than it can possibly 
support. In every issue of the journal there have been 
“ vacancies for pupils with and without premiums, and I 
do not think I shall be far wrong in saying that every 
central station in England has taken in one pupil per year. 
These pupils spend a year with no salary, or very little 
remuneration, and are then electrical and mechanical 
engineers. From my personal observation, that year seems 
to be a time of loafing ; they come and go when they like, 
and their theoretical knowledge is on a par with their 
practice. Their assurance is at the other end of the 
scale. | 

At the end of their apprenticeship few chiefs turn these 
"engineers " away, and after a short while they are put on 
wage, which means, as the staff was complete before, that 


there is now one more wage per station all over the country 


for which there is absolutely no need. There is not one 
person per station per year who leaves the profession by 
either dying, retiring or going into something else. 

As a rule, these pupils are the sons of well-to-do people of 
the town in which they serve their apprenticeship, who 
either have a lot of ihfluence with the Council or are big 
creditors of the Corporation. At any rate, the pupil is at 
home, and at home he stays, gradually working his way up, 
or I should say getting a better position year by year, and, 
perhaps, finally becoming chief—a man who has never been 
in any other station in his life. In the course of time that 
Station grows and needs new plant, &c., and the engineer 
advises his Committee what they shall do. | 

What is his knowledge to advise upon? He has none; 
therefore, the ratepayers of that town give him his experience, 
and they pay for it, oftener than not, rather heavily. As to 
advising consumers as to electrical driving, what does he 
know about drives ? "The result is that the consumer always 
has trouble, and probably throws his motors out and goes 
back to steam. 1 

Now, as to altering this state of things, I think that 
station engineers should not be allowed to take premium 
apprentices ; in fact, I do not think a central station is & 
place for apprentices at all. I consider the lowest official 
should already have a good varied experience and theoretical 
training outside the station. Also I think that the B. of T. 


should examine and issue certificates, and that positions 


should be given on these certificates. If these lines were 
followed, I think all the trash would be cut out and the 
electrical industry would be the gainer, as well as the 


ratepayer. 
D. E. 


Commutator Troubles. 


A’ c’ A c, in my diagram, does not represent an “k. M. F. 
and time" charging curve. Since, for clearness, the effect 
of cutting out ” a couple of stops is considered at the com- 
mencement of the charge, with the battery, in both cases, in 


a similarly discharged condition, the above-mentioned curve 


need not be taken, materially, into account. 

The initial charging voltage assumed, serves as a basis for 
the comparison of A B, € D and a’ B'. C“ D' consequent on 
identical increases of field current, at the two speeds under 
consideration ; the slight variation of charging voltage, due 


toa variation of the charging current during these opera- 


tions, being considered, for the purpose of comparing these 
relative measurements, negligible in amount. 
W. T. Hilder. 
Electricity and Tramways Department, 
Swindon, August Gth, 1910. 
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Lightning Conductors. . 

Your logic appears to me somewhat peculiar since, while 
admitting that the most abrupt bends possible (that is, a 
zig-zag) reduce self-induction and consequent side-flash, you 
contend that any departure whatever from the straight line 
letween two points increases the self-induction of the con- 
ductor joining them, and. therefore increases the tendency to 
side-flash. ‘The deliberate introduction of superfluous 
bends" may be left out of account since no expert would, 
in practice, introduce bends that were not, for one reuson 
or other, necessary. If he did, it would not alter the 
question for Nature would make no distinction between a 
necessary and an unnecessary bend. 

If I am to understand that you mean a zig-zag would 
have less inductance than the wire forming it stretched in a 
straight line, but that it would have more than the short 
straight wire that would cover the same distance, I beg to 
say that this is the statement that has been put forward at 
times for 10 years past, during which time some very extra- 
ordinary views about protection from lightning have been in 
evidence. E 

This is just the opinion that I challenge, because I believe 
it unwarranted. J may be wrong; if so, I would rather be 
corrected than remain in error. But the statement in itself, 
no matter how often reiterated, is no proof of its correct- 
ness, and I challenge you to quote a reliable authority, and 
to say to what extent side-flash would be increased in a 
lightning conductor by such bends as are necessary sometimes 
to prevent a building being disfigured, or for other reasons. 
If it is merely a matter of infinitesimal increase, it is not 
worth consideration from a practical point of view. 

The matter is one abont which there is little published 
information of a satisfactory character. Apropos of the 
prevalent idea about bends, Mr. N. H. Hopkins, A. Am. I. E. E., 
described experiments (I believe on behalf of the U. S. Navy 
Department) he had carried out with a model chimney 
shaft fitted with a conductor having a gap that could be 
bridged by various forms of abrupt bends, and found that in 
five types employed, having 4, 8, 24, 14 and 9 bends 
respectively, necessitating considerable additions to the 
length of conductor, the discharges passed readily round the 
bends ; but when anything in the nature of a spiral was 
introduced high impedance of course resulted. He does not 
appear to have taken actual quantitative measurements for 
comparison, so this is not conclusive. 

An experiment described by Sir Oliver Lodge is more 
instructive. He had two leads of copper wire, each 2 ft. long, 
conpled and found the side-flash to be :21in. Then he tried 
n zig-zag consisting of 21 ft. of tinfoil 3 in. wide, and found 
the side-flash reduced to 06 in. Using the two copper leads 
and zig-zag in one circuit the side-flash was found to be 
23 in. From this we see that the addition of 21 ft. of con- 
ductor, reduced by zig-zagging to cover a distance not stated, 
but causing in itself a side-flash of °06 in., increased the 
total side-flash length by -02 in. only, or not more than the 
same leugth (point to point) of straight wire would probably 
have done. The zig-zag could have been compressed to 
even less than one-fiftieth part of the whole circuit, but the 
impression. I have from seeing this zig-zag used in an ex- 
periment at the Institute in 1889, is that ite length was some- 
Where between 9 in. and 18 in. My memory may be at 
fault, but it is obvious that it could not have been much less 
or it could not have been used by itself as a circuit. This 
does not show any increase of side-flash length due to the 
bends. 

l do not consider, however, that this method of experi- 
menting shows true side-flash conditions, My own experi- 
ments have been carried out in à manner that approximates 
better to actual occurrences with lightning and lightning 
conductors, and I have found that using a copper wire about 
39 ft. long, zig-zagged to occupy a point-to-point space of 
105 in., in comparison with a 103-in. length of straight wire 
of the same diameter, the result has been distinctly in favour 
of the zig-zag. 

My explanation is as follows : I presume Sir Oliver Lodge 
Was referring toa straight conductor when he wrote, “the total 
Impedance is commonly to be reckoned in hundreds, or even 
thousands, of ohms.“ being half the critical resistance which 
determines whether the discharge shall be oscillatory or not 
uader the same circumstances. 


 correspondent's letter. 


In a conductor consisting of a straight wire and a parallel 
return wire there will be little or no self-induction. (S. P. 
Thompson.) Therefore, though a length of 2 ft. of straight 
conductor would have more inductance titan 1 ft., the 
inductance-reducing effect of the parallel lines would rather 
more than compensate for the extra length. | 

As Sir Oliver Lodge implies, it must not be thought from 
this that it would be advisable to zig-zag a conductor woof 
fashion, down the face of a building, but J have known a 
careful student of his book to specify this. There are 
sufficient reasons, of a different character, that would render 
such a course most objectionable. 

Among the remarks Sir Oliver Lodge has put forward 
“ more by way of suggestion and question than anything 
else," about which he has **not the slightest wish to be 
dogmatic,” but which are well worthy of discussion," is 
the following :—** Sharp bends and corners, and curves, and 
roundabout paths to earth should be avoided as far as 
possible." "Though reasons are not given in support of this 
recommendation, no exception can be taken to it, but the 
words “as far as possible," lead one to infer that they are 
not of the -vital importance that some electricians have 
apparently attached to them. 

The Lightning Rod Conference (1881) said, In no case 
should the length of the rod between two points be more 
than half as long again as the straight line joining them.” 
Ina brochure, published in 1902, I said it should not be 
more than twice the distance between the two nearest parts 
of the conductor in a straight line, which I consider still 
well within the margin of safety. So far, there is not much 
difference of opinion, but the idea that bends in a conductor 
would cause the discharge to side-flash off to something else 
is a different matter. It appears, however, to be very largely 
held, and I have even known an electrical engineer, over 
anxious to avoid bends that would have done no harm, 
make a conductor seriously inefficient in other respects. I 
therefore think it is high time the idea should either be 
proved to be warranted or that it should be admitted to be 
a fallacy, and attention directed only to questions that really 
do matter. | 


| Alfred Hands. 
London, E. C., August 8th, 1910. 


[There is nothing wrong with our logic. Our position 
is correctly stated in the second paragraph of our 
As for the effect of bends on the 
tendency to side-flash, we very much doubt whether 
laboratory experiments, necessarily conducted on a com- 
paratively minute scale, can throw much light on the 
actual behaviour of lightning. We agree with Mr. Hands 
that the harmful effect of bends ought not to be 
exaggerated.—Eps. E. R.] 


Steam Regenerative Accumulators. 


In your issue of July 29th, Mr. L. Melville Clark refers 
to the judgment of the Solicitor-General in connection with 
the opposition of La Société d'Exploitation des Appareils 
Rateau to the sealing of my patent: —“ Improvements in or 
relating to water heating apparatus for steam plant and 
suitable for use in connection with the utilisation of intermit- 
tent or irregular supplies of exhaust steam," No. 22,025, 1907. 

The point of public interest seems to be that La Société 
Rateau contended that Prof. Rateau's patent, Improve- 
ments in and relating. to steam regenerative accumulators," 
No. 25,424, 1901, was a master patent, and they therefore 
sought to compel me to refer to the said patent in my above- 
mentioned specification No. 22,025, 1907. 

The Chief Examiner of Patents decided that the said 
Rateau patent is not a master patent, and on appeal the 
Solicitor-General confirmed his decision, so that the desired 
reference will not be made hy me. 

Another point of general interest arising out of this case 
is that the grant of a patent may be opposed on very specu- 
lative grounds, and the sealing delayed for a very considerable 
period, with the result that the publie during that period 
might be deprived of a patent of possibly great commercial 
utility. | 


Hartlepool, August 8rd, 1910. 


D. B. Morison. 
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The Calculation of IIlumination. 
I take this, the earliest opportunity I have had, of replying 


. further to * M. F. H. W.” With regard to the criticism of 


the integral on page 960, the area represented by the 
expression— 

| — Kr 
1 T T I 


is, of course, the area under the illumination curve (see 


figs. 2 and 3), and nof an actual area on the ground. So far ' 


as I can aee, there is not the least ambiguity in the article 
concerning this expression. This criticism merely supports 
my previous remarks. 

"With regard to Rule (4), page 960, the words “ square 
root of ” should certainly be omitted ; whether their insertion 
is due to a slip on my part or the printer’s I am unable 
to say. 

Again, on line 12, column 2, page 960, sec? d should be 
sec? a ; and on line 13, tan^! pid should be tan“ rid. These 
two misprints could mislead no one, and will; no doubt, be 
excused by all-those conversant with the difficulty of printing 
mathematical matter. ua 


Kent. 


[The three errors in question occur in the original type- 
written copy. Without working through the argument in 
detail, it 1s impossible to detect glips "of this kind, and, 
unfortunately, time does not permit of such careful 
checking on our part.—Eps. E. R.] 


Having it Both Ways. 


I see from the ELECTRICAL REVIEW of August 5th, that 
the Lancaster Town Council has granted to Mr. W. A. 
Tester, their borough electrical engineer, permission to 
temporarily vacate his present position in order that he may 
proceed to South Africa for 12 months to a temporary 
appointment in Johannesburg, providing that an efficient 
engineer can be obtained to act in his absence. 

Whenever I have obtained fresh appointments I have 
always had to “abide by my decision," but if the action of 
the Lancaster Town Council creates a precedent, I need 
have no fear in the future, and we may expect to see in 
„Our Personal Column" of the REVIEW announcements to 
the effect that Mr. So-and-So, after 12 months’ service in a 
new job, has decided to return to his old one, as he finds that 
he does not like the change. 

I, personally, would like to have a trial 12 months as 
borough electrical engineer of Lancaster, but am not 
quite sure whether my Council would give me permission to 
come back when Mr. Tester returns from Johannesburg in 
1911. 

I should be interested to hear what my fellow engineers 
think of this matter, as I, speaking as one who has had a 
fair taste of the keenness of competition for positions, 
consider that if many are allowed to monopolise two jobs, 
competition will be a jolly sight keener. 

| Born Unlucky. 
August 6th, 1910. 


Contracting Manufacturers. 


I was very pleased to see Mr. Tomlinson’s letter pro- 
testing against a certain firm of cable manufacturers com- 
peting with electrical wiring contractors. I have been 
expecting for some time past to see some protest in your 
columns from one of my fellow contractors, but it has been 


left to a consulting engineer to do’ battle on behalf of those 


who believe in the principle of live and let live. 

Curiously enough, five minutes after reading Mr. 
Tomlinson’s letter, I took up the current number of the 
Electrical Contractor, and out of two wiring tenders reported, 
one was secured by a member of the C.M.A., presumably the 
firm in question, but not a word of protest could I discover 
in our official journal. 

Is it possible that. the members of the C.M.A., having 
bought the contractors’ business by a sort of glorified annual 
Christmas box, feel they are free to compete with them, 
without fear of protest or loss of business ? 


Unfortunately, the cable manufacturers are not the only 
sinners, for I have in my mind a certain large supply house 
—a branch of a German organisation—which has, of late, 
been very active in competing with its customers. | 

We poor contractors, having been crushed by the upper 
millstone of rate-aided municipal competition, are now likely 
to be ground by the nether e of the manufacturer- 
contractor. 

While. however, the re competition can only be met 
by combination, and expensive litigation, each contrac tor 
hus his remedy against the manufacturer-contractor. Mr. 
Tomlinson suggests the use of the big stick—I simply closed 
my accounts. 

Contractor. 


The Proposed Association of Consulting Engineers. 


May I venture to disagree with your correspondent, 
„M. Inst. C. E., M. I. E. E.,“ in regard to his statement that 


„civil engineering comprises every branch of engineering, 


except military engineering?" Perhaps it did when the term 
was first introduced ; but the meaning of a word changes in 
course of time, either by widening the scope of its application 
or, as in this case, by restricting it, and our great railway 
companies, to quote only one instance, are under no doubt as 
to what is included in and what is outside the department of 
civil engineering. 

As a further illustration of the way the meaning ofa 
word alters in course of time, I would ask M. Inst. C. E., 
M.I.E.E." (would he were less cumbrously anonymous 1) 
whether it can he alleged that a civil engineer is always a 
civil engineer ! 

Your correspondent refers to the admirably comprehensive 
character of the Charter of the Institution of Civil Engi- 
neers, but the only way to bring the title into line with the 
Charter is to alter it (as did the Society of Telegraph Engi- 
neers in earlier days), and omit the word * civil" — 

I believe there are a large number of engineers besides 
myself who would welcome an Institution of Engineers. to 
take the lead in all branches of the profession, but at preno 
none such exists—in title, at any rate. 


. Harold W. bound 
London, S. W., August 9th, 1910. 


Metallic Filaments for Incandescent Lamps.—4 
patent was granted July 12th to Dr. W. D. Coolidge, of Schenectady, 
on an application filed August Ist, 1906, on a process for making 
metallic filaments for incandescent lamps. According to. the 
invention, a refractory material is incorporated in a colloidal 
solution to produce a pasty mass, and this mass is squirted or other- 
wise shaped to form threads, filaments, rods, or other desired shapes ; 
these bodies are then treated to remove all easily vaporisable com- 
ponents and yield a conductor of refractory material suitable for 
use in incandescent lamps and other apparatus. If silver colloid ix 
used as the binding means and tungsten as the refractory element, 
it is preferable to have the tungsten in_a finely divided condition. 
In adding the tungsten to the silver colloid it is preferable to put. 
in as much tungsten as the colloid will take and still retain the 
sticky qualities necessary to an easy manipulation of the product. 
After obtaining threads or filaments of the desired size and shape, 
and then drying to drive out any excess moisture, they are treated 
to convert the colloidal metal into the metallic state. This may be 
conveniently done by chemical methods, as by subjecting the colloid 
to the action of electrolytes or to the precipitating action of acid 
fumes. For instance, traces of HCl vapour may be blown over the 
threads of tungsten and silver colloid and thereby instantly convert 
the silver into the fnetallic state, in which condition it acts as a firm 
binding agent for the tungsten particles. The wires or conductors: 
produced as above described have sufficient ductility to permit 
ready manipulation and mounting on lead wires. Some of, the 
impregnated colloid may be used as a paste for securing the threads 
to the lead. wires, The ductile metal. as, for instance, silver, gives 
the wire strength, while the refractory powder with which the 
silver is impregnated is in sufficient quantity to ensure a continuous 
wire after the silver is removed. The next process is to drive the 
ductile or low melting metal out of the wire and the pasted joint, 
and consolidate the refractory powder into & coherent conductor 
suitable for operation at high temperatures. This may be con- 
veniently done by passing current through the threads or filaments 
in a vacuum or in an inert atmosphere and thereby vaporising the. 
silver and sintering the tungsten particles together. The silver 
comes out entirely and the particles of tungsten draw together and 
consolidate into & strong wire.  Capillary forces are very strong 
with metals which melt at high temperatures, and this phenomenon 
assists in producing a coherent product.— Electrical. World. 
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“>> BRUSSELS EXHIBITION. 


uM ( Continued from page 210.) 
Messpe. FRANCO Tosi, of Legnano, Italy, have a noteworthy 
exhibi$,.the chief feature of which is a steam turbine of 4,500 Hl. P. 
at normal full load, capable of working up to 5,600 H.. for j hour, 
coupled to a Brown, Boveri alternator, and destined for erection in 


Fig. 18.—FRANCO Tos! 5,000-H.P. STEAM TURBINE. 


the Porta Volta generating station of the Edison Co., of 
Milan. The turbine is designed for steam at a pressure of 
12 atmospheres, and a temperature of 300° C., and runs at 


w 


Fia. 19.—BALANCING A ROTOR. 


1,260 R. P.. As the turbine. is of new design, we give a number of 
views showing its construction. Fig. 18 shows a complete set of the 


same dimensions as the one. exhibited at Brussels, but. with a 
different make of alternator, and slightly different valve-gear. It 


will be seen that the largest diameter of the cylinder occurs at the 


admission end, due to the fact that the rotor combines the de Laval 


and Parsons types, the steam being first expanded in nozzles and 


Fig. 20.—ROTOK, SHOWING BLADES. 


acting by virtue of its kinetic energy, and afterwards being further 
utilised by virtue of its pressure. The steam enters through 


diverging nozzles of the type shown in fig. 22, the number of 


nozzles open at a time being varied in accordance with the 


load ; the velocity wheel is arranged in two stages, with stationary 
guide blades between, and in the larger sizes of turbine there is a 
second velocity wheel of similar type. A rotor with two such 
wheels is shown in fig. 20, in course of blading, and it will be seen 


. that the blades are fixed by a special method, the bases being 


grooved to fit into corresponding grooves in the wheel, while at 
the top of the blades there are projections which fit into the 
shrouding and are riveted over, a device which gives great rigidity 


YT Rev 
Fic. 21.— END VIEW. 


and security against strains due to centrifugal force. Between the 
velocity wheels there is a stuffing box of the labyrinth type, the 
rings being turned on an extension of the rotor drum. Beyond the 
velocity wheels comes the blading of the usual Parsons type. A 
complete rotor with single velocity wheel is shown in fig. 19, 
which also illustrates the method ‘of balancing the rotor; 


FId. 22.— BLADEN AND NOZZLES Or Tos! TURBINES. ar 


it will be. seen that. the rotor is mounted on bearings and 
driven by a belt on the packing rings. By this means the balance 
of the rotor can be adjusted before placing it in position in the 
cylinder. idt. 


FiG. 23.—INTERIOR or CYLINDER. 


Fig. 23 shows the interior of half of the oylinder. and 
fig. 22 showa some of the stationary guide blades which are 
assembled in segments and dovetailed into the shell. ð , 


A special type of stuffing box and thrust bearing is employed. 
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the rotating part of which is seen on the end of the rotor shaft in 


fig. 19. This is surrounded by a chamber into which oil is pumped 


under pressure, and the bearing and chamber are divided into two 
parts by a central disk, with labyrinth packing on the periphery. 
The relative dimensions of the two halves of the thrust bearing 
are such that a resultant axial pressure is set up by the oil acting 
on the rings, balancing the axial thrust of the rotor, the oil at the 
same time preventing metallic contact between the members of the 
bearing, and thus eliminating wear. Oil is pumped to the bearings, 
&c. by a simple rotary pump driven by the rotor shaft, the oil 


being passed through a tubular cooler on its way to the working 


parts. An auxiliary steam pump is employed for this purpose 
before the turbine is set in motion, and as the valves are operated 


by oil pressure, a valuable safeguard against the omission to start 


the oil pump is thus obtained, for the turbine cannot be started, 
and if running cannot continue in operation, unless the oil supply 
is duly maintained. l i: 
The main stop-valve is of the Ferranti type. The governor, o 
the centrifugal type, controls a double-beat balanced valve ‘by 
means of oil under pressure, acting on a relay piston ; and in the 
case of turbines fitted with automatic control of the number of 
nozzles in action, the nozzle valves are similarly controlled. The 


turbine shown in fig. 18 is, however, provided only with hand regula- 


tion for the nozzles. An emergency governor is also provided, 
which, on the attainment of 15 per cent. above the normal speed, 
allows the oil pressure to drop, thus closing the stop-valve. 
the speed falls to normal, the oil pressure is restored, and the steam 
is readmitted. ö 22 

The condenser is of the counter-current type, and is provided 
with reciprocating air-pumps and a centrifugal circulating pump, 
both electrically driven. a Mel 

Since the firm of Franco Tosi commenced the construction of 
steam turbines, it has supplied or has on order a total of 175,000 H. P., 
in sizes from 225 to 12,000 H.P., as well as 90,000 H.P. for marine 
propulsion. 

Messrs. Brown, BovERI & Co., of Baden, Switzerland, have an 
exceptionally large and interesting exhibit of their latest and most 
important classes of work. A general view of their stand in the 
Machinery Hall is given in fig. 24 ; it shows & turbo-blower rated at 
1,200 H. P. at 3,000 R. P. M., capable of delivering 28,600 cb. ft. of air 
per minute at a pressure of 11 in. of mercury, at that speed, or 
35,500 cb. ft. at 71 in. at 2,150 R.P.M.—a very large output for the 
size of. the blower; a three-phase turbo-alternator of 1,000 Kw. 
output; a motor-generator running at 2,400 R.P.M.; and a three- 
phase transformer of 600 kw. There is also a working exhibit of 
the firm’s electric train lighting system. The turbo-alternator 
runs at 2.400 R. P. M., and generates current at 400 volts, 40 cycles ; 
it is provided with a condenser below the turbine, and a switch 
column carrying the controlling apparatus. This set supplies part 
of the energy used in the Exhibition, and will afterwards be 
installed at the Louisiane " Cotton-spinning Mills, Ghent: 


When 


by altering the position of the brushes on- the ‘commutator of the 


motor, to demonstrate the working of the system. 

In addition to the apparatus on their stand. Messrs. Brown, 
Boveri & Co. supplied the generator coupled to the Tosi turbine, 
giving 3,000 Kw. at 3,800 volts, 42 cycles; the three-phase motors, 
of 105 and 30 H.P. respectively, which drive the condenser pumps 
are also made by Messrs. Brown, Boveri & Co., and a Deri single- — 
phase commutator motor driving a ring spinning frame on Messrs. 
Dobson & Barlow's stand, on the Brown, Boveri variable-speed 
system, was built by their licensees, the Lancashire Dynamo and 


Motor Co., Ltd. 2x TE 
r e (To be continued.) 
' . EXPANSION OF PIPES. - 


E , 


Mk. RALPH: C. TAGGART, in a paper. presented: to the American \ 


Society of Civil Engineers, deals in a mathematical manner with 


the expansion stresses in pipes. He gives the usual, figure of 29 


million for the modulus of elasticity E of wrought-iron, and! its 


r 


Principal 


l Expansion (r) 


Secondary 
Expansion (8) 


Fig. I. 


expansion coefficient C per unit of length as 0°00000673 per degree 
Fahrenheit; whence E X € -—.1952 lb. per sq. in. per degree, or 
19,520 lb. per 100* F. change of temperature, an amount which 
exceeds the safe working strength of the iron, especially at joints 
where the pipe thickness is reduced by the threading. Now at least 
150* F. must be provided against. Usually expansion. is provided 


V 


' Fic.. 24.—Messrs. BROWN, BOVERI & Co.'s: EXHIBIT. 


The motor-generator is interesting on accountzof the high speed 
at which it runs. It consists of a three-phase a.c. motor with 
short-circuited rotor, rated at 500 H. P. when supplied at 4,000 volts, 
10 cycles, coupled to a D.C. generator of the turbo type, giving 
400 Kw. at 440 to 500 volts, with a direct-coupled exciter. The 
necessary switchgear for these machines.is provided alongside 
them. The transformer is used as the connecting link between 
the turbo-alternator and the motor-generator, the Exhibition supply 
being D. C.; it is of the oil-immersed type, without artificial cooling. 

The train-lighting equipment includes an 18-volt dynamo, nine 
storage cells, and a Brown, Boveri automatic regulator; the dynamo 
is belt-driven from a running axle mounted on bearings, and driven 
by a single-phase commutator motor. The load consists of nine 
metallic-filament lamps, which can be switched on and off, while 
the speed of the dynamo can be varied from zero to the maximum 


í 


foriby the now,common bends, but special disk and sliding expan- | 
sion pieces are still used, and usually give trouble. The large disk 
usually gets scaled at its lower edge and. ruptures there, and the 
telescopic joint is apt to corrode. It may be stated here that these 
telescopic joints ought always to have safety. bolts in case of failure 
of the pipe anchorages. Recognising that the springing of the 
pipe is the now usual system of relief, the author has worked out 
a number of curves for pipes from 4 in. to 20 in. diameter. 

He assumes a case as in fig. 1 of two pipes lı and / connected by 
a 90° elbow, the lengths lı and Ia being the distance to some point 
which holds the pipes in line. Thus, there are two movements of 
the pipe ends near the elbow: a primary movement due to direct 
expansion of one pipe, say, Ii, and a secondary lateral movement, 
the transverse movement due to the linear expansion of /s. l 

The aecondary expansion being assumed mil, all expansion acting 


DENES 
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a = 


at right angles to Ii, then the length Ii, when 4 becomes nil will be, 
for any given expansion, such that— 


1,3 =. 87,000,000 Dr; where 


lı length of pipe in inches, 

1 - expansion in inches, 

D = outside diameter of pipe in inches, 

f - maximum fibre stress per square inch in pounds. 


The maximum strain occurs at each end of the pipe. In the 
‘above equation the following relations hold true :— 

Other quantities remaining oonstant, f varies directly as 7, or 
for a fixed length and size of pipe, the maximum flbre stress varies 
directly as the amount of expansion. 

Other quantities remaining constant, f varies directly as D, or 
for a fixed length and expansion of pipe, the maximum fibre stress 
varies directly as the diameter of the pipe. 

Other quantities remaining constant, 7 varies inversely as D, or 
for a fixed length and maximum fibre stress, the expansion varies 
inversely as the outside pipe diameter. 

Other quantities remaining constant, f varies inversely as l, or 
for a fixed pipe diameter and expansion, the, maximum fibre stress 
varies inversely as the square of the length. 

Other quantities remaining constant, r varies directly as /?, or 
for a fixed pipe diameter and maximum fibre stress, the expansion 
varies directly as the square of the length. 

If the length la is to be considered, as well as the length Ii, the 
solution of the problem becomes much more complex, but can be 
worked out in a manner similar to the solution of the problem of 
& continuous girder. 

Consider first a pipe with two lengths, lı and Js, at right angles, 
joined together with an elbow at a, fig. 2. The lengthsac and a d, 
or Ii and Ia, are supposed to represent the distances from the elbow 
to the points at which the pipes pass through walls or are other- 
wise held at all times in line. Consider now that an expansion 
occurs in the pipes, with a slight movement, if necessary, through 
the two restraining walls, so that the pipes assume the new position, 
c-b-d. Assume the principal expansion to be at right angles to Ii, 
or in the direction, Js, and the secondary or smaller relative expan- 


sion will be at right angles to Js, or in the direction, /;. The 
secondary expansion need not necessarily be less in quantity than 
the principal expansion, but it is to be less than (/5//3)? times the 


principal expansion. The reason for this will become apparent, 


and is due to the fact that the expansion largely cared for by li is 
that at right angles to lı, and, similarly, the expansion largely cared 


for by l ia that at right angles to Iz. and also because the expan- 
sion varies as the square of the length of pipe under strain. 

Now consider the length, 5-d, swung through 90°, with the point, 
b, as a centre. It will assume the new position, b-e.. This will 
in no! way change the conditions of stress, if the elbow is con- 
sidered as a part of the pipe, and it will give an arrangement to 
which the formula for continuous girders can easily be. applied. 
The walls at c and e are points of support, and the pipes may be 
considered as horizontal at these pointa. 


The unknown load, P, will act at b. The difference in elevation 


between c and 5, will be called r, and the difference in elevation 
between b and e will be called x. The principal expansion is then 
equal;to r, and the secondary expansion to z. The total horizontal 
length between c and e will also be considered ns 4 + 42. It is, in 
fact, practically Ii + la + «x, but since „ is ordinarily a negligible 
quantity, as compared with Ii and la, it will be neglected in this 
connection, although it may be considered in any special case, if 
desired. 

This is worked out at great length, and the result found is 


l? = — 3 DE r|f = — 87,000,000 D rif, 


‘which is the same as the first equation. 

The marked out curves are calculated for a number of cases of a 
fixed expansion at right angles to /j, and for a zero expansion at 
right angles to /4. The original paper must be studied for the 
reasoning and remarks. i Lo 

A bend is under such conditions of stress that one of 90° has 
approximately the same strength as a pipe making a 90° turn with 
an elbow, the two sides of which are each equal to the radius of 
the bend, but a bend is better than an elbow junction in respect of 
less resistance to flow. 

Since larger pipes are so very stiff, two smaller pipes can some- 
times be used to advantage, the two smaller pipes having not less 
area of:cross-section than the one larger pipe they replace. 


The chief item of interest in the paper as a practical deduction is 
the endorsement of the practice of putting negative stress upon 
pipes when cold. Why this is not done more is not easy to under- 
stand. If a given pipe is to expand 2 in. when hot, there is good 
reason to make it 14 to 2 in. short when cold, so that when hot it 


‘is under little or no stress. It is sound sense to employ what the 


author calls cold strain, for when hot and free from stress the 
joints stand a better chance of being tight. 

Constant trouble with pipes has been cured by inserting a 
shorter length at some point so as to enable negative stress to be put 
upon the cold pipe. 

Then the joints will remain tight when the pipe is hot and has 
expanded out its cold strain. The paper is an interesting one, but 
too highly mathematical for most readers. 


` 


HOW TO DISCOURAGE EXPORT TRADE.* 


ALMOST all our manufacturers profess anxiety to cultivate busi- 
ness with the Colonies and with foreign countries, but a few, we 
are afraid, conduct their business in a manner which is not calcu- 
lated to encourage firms abroad who would like to trade with them. 
The practice of dealing with customers overseas through the inter- 
mediary of a merchant house at home is much more common in 
this country than it is on the Continent, where manufacturers are 
usually eager to establish direct relations with consumers ; and 
this is, perhaps, fortunate for us, for the merchant generally knows 
just how to deal with the man at the other side of the water, while 
the manufacturer, through want of adáptability and ignorance of 
foreign ways, too often contrives to get at cross-purposes with the 
user of his goods, if brought into direct contact with him. Some- 
times, also, we are afraid, our manufacturers wantonly throw away 
their chances of establishing a direct overseas trade. The two 
instances given below, which have recently come before us, illus- 
trate this unfortunate want of business habits. l 

In the first case, a hardware dealer in Australia, seeing a 
description of a new machine in the pages of the Jronmonger, wrote 
to the maker, who carries on business in Yorkshire, for further 
particulars. This was in January, 1909. The manufacturer 
promptly replied, sending his catalogue and offering the Australian 
firm his agency. Almost by return of mail he received a trial order 
for one of the machines, accompanied by a bank draft for £15. 
The receipt of the money was acknowledged and the draft cashed, 
but the order was not executed. The Australian wrote again, and 
after waiting the better part of a year, was advised by the manu- 
facturer, on November llth, 1909, that the goods were "now in 
hand," and would be dispatched within a week or so. Nothing 
further, however, was heard about the matter, and in the beginning 
of the present year the Australian firm brought the facts to our 
notice, and asked for our intervention. We sent a representative 


.to interview the manufacturer, and were told that the goods were 
: ready (this was in March, 1910), but that, before sending them off, 


the manufacturer was awaiting a remittance for 18s. to cover the 


. cost of the packing cases! This was the first time that the question 


of packing had been raised, and the Australian customer was 
naturally much vexed at what he considered a frivolous and un- 
reasonable demand, especially in view of the fact that he had paid 
for the goods more than a twelvemonth previously. A few weeks 
ago we were informed that the goods had actually been shipped, 
the Yorkshire manufacturer, with a large-mindedness which seems 
almost incredible judging by his previous attitude, consenting to 
wait for his 18s. until the merchandise has reached its destination. 
In the second case, an ironmonger in a large way of business in 
Holland, sent an order to an English manufacturer of a.horti- 
cultural speoialty, with whom he had done business once or twice 
before. The order was accompanied by cash, and by instructions to 
send the goods packed in a manner which was plainly stated, so as 
to conform with the requirements of the Dutch market. The 
manufacturer did not reply for 10 days after receipt of the 
order ; then he sent the goods packed in a way different from that 
ordered, advising his customer that “he would find they came 
cheaper packed that way." The firm in Holland replied that they 
wanted the goods packed as ordered, and complained that through 
the delay and the wrongful shipment they were disappointing their 
customers, to whom they had re-sold the articles in small quantities, 
They informed the manufacturer that they were returning the 
useless goods to him, and asked to be credited for the carriage they 
hud had to pay on them, and either to be supplied with goods as 


ordered or to have their money returned. To this the manufacturer 


answered that he would send goods packed as ordered “as soon as 
he could," but that he was out of stock of this vuriety at the time. 
He also refused either to refund the carriage on the wrongly packed 
goods or to return the Dutch firm their money. The goods in sub- 
stitution for the wrongly-packed articles however, were not sent 
for two months, and in the meantime the season was drawing to an 
end. After having received the original order on January 29th, 
the manufacturer, on April 19th, wrote to his customer :— 

"Iam extremely sorry for the long delay in sending the goods, 
but this cannot be helped, and I will send as soon as possible. I 
hope to execute the order in another week's time." 

The Dutch firm, at the end of their patience, replied to this by 
postcard asking either to be supplied with the goods they had paid 
for, or to havetheir money refunded, failing which they would 


* The Ironmanger, 
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take proceedings. This card drew from the English manufacturer 
the following extraordinary reply :— 

" Your postcard is most libellous, and if you were in this country 
you would know about it. We have sent you the goods once, and 
our reason for notsending the articles packed as ordered has been 
fully explained to you." 

The firm in Holland, as subscribers to the Tronmonger, asked us 
to take the matter up for them, but our courteous letters drew 
nothing but a brusque reply, scornfully referring to the Dutchman 
as this person," and telling us to mind our own business, 

The end of the story was that the Dutch firm had to place their 
order with another English house at an increased price, besides 
which they were called upon to pay Customs duty in Holland, not 
only a the first parcel, which they had to return, but also for the 
second. | 

It is not suggested that the two cases referred to above are typical 
of the manner in which British manufacturers treat their customers. 
On the contrary, they are exceptions to the rule of fair and busi- 
nesslike dealing, and where manufacturing firms with a large and 
well-established foreign trade are concerned, such neglect of ele- 
mentary commercial principles is, of course, not to be expected. 
But at a time when all our manufacturers, even the most important, 
have to go out into the world's highways and byways for orders, 
often in severe competition with Continental and American rivals, 
transactions such as these bring a discredit upon our national repu- 
tation for fairness and promptness in business out of all proportion 
to the money value of the orders involved. . And perhaps the most 
disagreeable feature about them is that the manufacturers con- 
cerned are often (as they were in the two cases referred to) so 
thickly encased in stolid self-sufficiency that they cannot conceive 
that they have done anything which is open to criticism. 


BRITISH MEDICAL ASSOCIATION. 


AT the annual meeting of the Association, which was held at the 
University of London (Imperial Institute Buildings) at the end of 
lást month, there was an interesting exhibition of instruments and 
drugs, &c., including a special section devoted to electrical 
apparatus. The principal manufacturers of X-ray and electro- 
therapeutic apparatus were well represented, and the latest 
developments in the direction of rapid radiography, &c., were shown. 
MESSRS. SIEMENS BROTHERS & Co., Caxton House, showed several 
interesting novelties, including their G. P." X-ray outfit, designed 
to facilitate the adoption of radiography by the general practi- 
tioner; an X-ray outfit with rotating high-tension rectifier; a 
diathermy apparatus ; unjversal electromedical apparatus, and the 
^" Skiafix "—2 new apparatus for clamping the body of a patient in 
any desired position for taking radiograms. Of these, the 
" Diathermy " apparatus was, perhaps, the most interesting, as it 
was the most novel, being used for the production of heat in the 
interior of the body by means of high-frequency currents. The 


a new pattern, of a more elaborate character than the “G.P.” The 
leading feature of it is the high-tension rectifier, which is con- 
structed on the lines of a rectifying commutator, giving 
unidirectional impulses of twice the frequency of the alternating 
current supplied. The reversal takes places at zero current, so that 
inverse current, which is injurious to the tubes, is entirely prevented, 
and the regularity of the alternating current as compared with 
that obtained with interrupters is of great advantage in securing 
steady and sharp screen pictures and accurate dosage of the rays. The 
apparatus consists of a switch-table with the necessary instruments, 
switches and rheostat, and the X-ray generating plant, in a sound- 
proof oaken case, which contains a self-starting single-phase 
synchronous motor, the rotating rectifier, transformer, milliammeter 
and switch. The shaft of the rectifier runs in ball bearings, and 
special care has been taken to ensure freedom from breakdown of . 
insulation due to the high pressure. The apparatus can be supplied 
for use on either D.C. or A.C. circuits. Fig. 3 shows a new pattern of 
Universal Electro-medical Apparatus for therapeutic and surgical 
purposes, such as galvanisation, electrolysis, cautery, &c. The 
apparatus, which is very compact, is entirely free from earth 
connection, and it is impossible to get a shock from any part of it, 
the current used for galvanisation and lighting being generated by a 
small motor-driven dynamo. The continuous current is non- 
pulsating, and separate circuits are provided so that several 
, different operations can be carried on simultaneously. 

Another very interesting exhibit is a variety of dental instru- 
ments made of tantalum, a metal which Messrs. Siemens first 
brought into commercial use, and which is particularly well adapted 
for certain dental purposes, being proof against the attacks of all 
acids, except hydrofluoric acid. 

Messrs. F. DAVIDSON & Co., of 29, Great Portland Street, W., 
exhibited amongst other items their thermogenerator.” This is a 
form of thermopile for use with surgical lamps, and for cautery, &c., 
and offers advantages where a supply of electricity is not 
available. N 

THE SANITAS ELECTRICAL Co., LTD., 61, New Cavendish Street, 
W., had a comprehensive exhibit of Sanax apparatus, including 
intensified spark coils, a motor mercury interrupter giving up to 
10,000 interruptions per minute, and a variety of X-ray apparatus, 
baths, vibrators, kc. With their X-ray outfit, instantaneous radio- 
graphy with expostres of 189 second can be accomplished, 
employing the coil and interrupter above-mentioned. Their earth- 
free Multostat is a universal apparatus for general therapeutic 
purposes, provided with a separate dynamo driven by a motor, so as 
to isolate the apparatus from the mains. | 

Messrs. K. SCHALL & Son, 75, New Cavendish Street, W., showed 
X-ray apparatus high-frequency apparatus for thermo-penetration, 
"Pantostats" (i. ., universal apparatus) &c. and the DowsING 
Rapiant HEAT Co., LTD., 24, Budge Row, E.C., exhibited their 
radiant heat treatment apparatus. 

THE MEDICAL SUPPLY ASSOCIATION, 228, Gray's Inn Road, 
W.C., showed apparatus for rapid radiography and radiotherapy, 
universal apparatus, &c. Messrs. W. Watson & Sons, LTD., 
313, High Holborn, W.C., had a number of new accessories on 
view. Messrs. H. W. Cox & Co., LTD., 47, Gray's Inn Road, 


Fig. 1. 


Fra, 2. 


SIEMENS X-RAY AND ELECTROMEDIOAL APPARATUS. 


principle upon which it acts is analogous to that of wireless trans- 
mission; a transformer is used to charge the condenser of an oscil- 
latory circuit, which excites the primary of a Tesla transformer, 
and the oscillations induced in the secondary of the latter are 
transmitted into the body. By this means heat can be generated 
deep in the body tiasues, without over-heating the superficial layers, 
and remarkable results have been obtained in connection with various 
complaints. The frequency employed is from 600,000 to a million 
oscillations per second, and the current strength may be up to 
2'5 amperes, without pain or danger to the patient. 

The G. P.“ outfit is illustrated in fig. 1. It consists of a 
16-in. spark coil; small switch-table with ammeter, rheostat and 
switches; Wehnelt interrupter; tube and stand, fluorescent screen, 
milliammeter, o. All the apparatus are fixed to the screen. 

The X-ray outfit with rectifier, which we also illustrate (fig. 2) is 


Fic. 3. 
W. C., showed their spark coils and a variety of X-ray and high- 
frequency apparatus. MESSRS. NEWTON & Co., 8, Fleet Street, E. O., 


showed their English-made Snook Róntgen apparatus, Apps-Newton 
spark coil, Universal apparatus and X-ray tubes. MR. A. E. 
DEAN, 82, Hatton Garden, E.C., showed a complete modern equip- 
ment for radio-diagnosis, perfectly safe to the user, and designed 
to afford the utmost facility and convenience, as well as a special 
couch for radiography, X-ray tubes, &c.; all his apparatus is 
entirely London made, and many of the principal British hospitals 
are using his plant. Messrs. F. R. Butt & Co. 11, Denmark 
Street, W.C., who show a new mercury interrupter, coil and couch, 
also make a special feature of their British-made apparatus. MESSRS. 
LONGSTRETH’S, LTD., 190, Queen's Road, Battersea, showed the 
Lithanode specialities, portable batteries, &o., for medical and other 


purposes, 
E 


* . d 


254 THE ELECTRICAL REVIEW. (vol. 67. No. 1,707, Auever 12, 1910, 


NEW ELECTRICAL DEVICES, FITTING 
AND PLANT. » 


Switch-Type Fuse Boxes. 


Some time ago MESSRS. REYROLLE & Co., of Hebburn-on-Tyne, 
introduced a series of switch-type fuse boxes in which the fuse 
holders are attached to the lid of the box, which, of course, must be 
opened and withdrawn from all contact with the circuit in order to 
replace a fuse. 

The boxes have fireproof linings and all current carrying parts 


ee 


f° 
JE i 
! ^T | 
HT E | 
5 te gy 
ser 4 t | al 
Erici HE 
ME Cb t ng i BIN 
TEE. t ' i iq: 1 
EN 1% og ME 
inei d SIE 
ec * Arai! 
DTE 
h ghd 


U dans don 
1 


1 
ME m 


Fic. 1.—TRIPLE-PoLE SWITCH-FUSE Box. 


are mounted on porcelain or slate, The fuse wire is enclosed in a 
fireproof tube, with a view to providing against heavy short 
circuits, 

So far as safety in rewiring is concerned, it is obviously unneces- 
sary to have a switch in circuit with these fuses. The switch- 
type fuse boxes are made in single, double and triple-pole types (one 
of the latter being illustrated herewith) and in sizes up to 100 amps., 
single-pole pattern, and 400 amps., double and triple-pole patterns. 


The“ Anchor ? Patent Grip. 


The accompanying illustrations show the patent grip which is 
now being placed on the market by the ELECTRICAL CONDUIT AND 
FirTINGS Co., of Anchor Works, Birch Street, Walsall. It is 
extremely simple, and has no loose parts. As shown in fig. 2, a 


———— 
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taper thread is formed in the fittings: the end of the conduit s 
fitted into the socket and given a half-turn with a fair amount of 
pressure, driving it into the grip, with which it makes a good 
metallic contact as in fig. 3. There is nothing to be seen outeid 


FIG. 3. 


the fitting, which therefore presents a perfectly neat appearance, 
and no screwing tackle ix required. The device combines electrical 
continuity with à strong mechanical joint, and should prove very 
useful to contractors. 


Bamber’s Non-encrusting Zincs. 


An interesting improvement in zincs for primary cells has been 
made by Mk. C. K. BAMBER, who has devised a process for amalga- 
mating zinc electrodes throughout their substance in such a way 
that they remain amalgamated to the end of their working life. 
The details of the process are not disclosed, but it involves the use 
of mercury. Zines amalgamated in the ordinary way work well 
for a time, but the effect is only skin deep, and after a short period 
of use they lose their protection, and are no better than untreated 
zincs ; the consequence in that local action is set up, and the rods 
are alxo unequally attacked, with the result that they fall in pieces, 
and have to be serapped while still only half consumed. 


From the samples we have seen, it would appear that the Bamber 
zincs are. entirely free from these defects; their surface does not 
become encrusted, so that they can be cleaned by merely wiping 
them, and they are consumed uniformly all over, with the result 
that they do not disintegrate, and can be used up to a mere shred. 
Tests carried out by Mr. T. Kerr-Jones show that, as might be 
anticipated, the E.M.F. and current generated with the Bamber zincs 
are consistently higher than with ordinary amalgamated zinc rods, 
and that the former last from two to four times as long as the 
latter, under equal conditions. They have also been tested in prac- 
tical working by various railway companies, whose reports fully 
bear out these conclusions, and the zincs give good results in 
Daniell and bichromate as well as Leclanché cells. They are to be 
obtained from the EYRE SMELTING Co., LTD., Barden Road Works, 
Tonbridge, Kent. . oo: HARE 

We understand that many thousands have already been supplied 
to railway companies, &c., and an electric clock company has been 
particularly pleased with them as solving the problem of finding a 
cell that can be depended upon for reliable work over long periods. 


Fuse Carrier, Battery Regulating Switch, Ke. 


Messrs. DRAKE & GORHAM, of Victoria Street, S. W., have recently 
put on the market one or two specialities; of which the following 
are particulars :— 2x TEC NR 

The fuse carrier, illustrated, has been designed in order to meet 
the New Home Office Regulations; the fuse wire is entirely 


Fig. 4.—New PORCELAIN FUSE CARRIER. 


protected from the hand, and it is impossible to touch any live metal 
whilst inserting the carrier into the clips. The fuse wire being 
taken from one side of the porcelain bridge to the other, prevents 
one fuse effecting the other when it blows, as it is impossible to insert 
& carrier in any other way than with the porcelain adjacent to the 
fuse wire of the adjoining carrier. 


— 


Fd. 5.—IMPROvED BATTERY REGULATING: SWITCH: 


It-will be en that their registered pattern obviates LU 
common fault in fuses of the channel type, iramely. phat the 
point is unreliable owing to the wire touching the par 
or the whole of its length. The wire is carried round t 
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and is not only kept clear of the porcelain, but the actual working 
length is always the same. The carriers are made to suit the follow: 
ing dimensions between the olips :—5- n size 2i in., 
25-ampere size 3 in. and 50-ampere size 3} in. 

The second illustration is of an improved. and cheaper type of 
this firm's well-known battery regulating. switch which they have 
recently patented. This is absolutely ‘ ' foolproof " owing to an 

eccentric cam on each arm making it impossible to move the 


Fig. 6. — STANDARD SWITCHBOARD FOR SMALL PLANT. 


discharge arm in front ef the charge arm : therefore the attendant 


cannot, when using this switch, reverse the regulating cells whilst 
running the plant. when lights are in use. 

The switch is fitted with Pilot brushes and short-circuiting resis- 
tance when required. 

The third illustration is of one of Messrs. Drake & Gorham's 
standard switchboards for small plants fitted with this regulator 
which, we understand. they keep in stock in 25-ampere and 
50- “ampere sizes. , 


LEGAL. 


ON SALE OR RETURN. 


IN the Shoreditch County Court on Tuesday last week, before his 
Honour Judge Smyly, K.C., Messrs. Julius & H. Grevener, of Eldon 
Street House, E. C., electrical fittings merchants, sued Mr. J. Manti 
Smith, of Hanleigh Palace and Skating Rink Co., Bury Old Road, 
Bolton, Lancs., to recover £14 Os. 3d. for electrical fittings supplied. 

Mr. Reginald White appeared as counsel for the plaintiffs. 

MR. BOOKER, an electrician, was called, and said he was in charge 
of the plaintiffs’ Manchester branch in September, 1909. He 
negotiated with the defendant to supply arc lamps to the value of 
£10, and carbons to the balance of the debt. It was agreed that 
they were on sale or return for 14 days. From that time they heard 
. nothing until payment was pressed for, when there was a query as 
to the current taken by the lamps, and that: was put right. Since 
es accounts had been rendered regularly,” but nothing had been 
pal 

The DEFENDANT seid the: lamps were'sent on approval to be tried, 
and it could not be done: . im a minute. He found they burned far 
too much electric current, and decided to reject them, but offered to 
pay for the carbons, as they were all right. 

JUDGE SuYLY: How long were the lamps used About three 
months. 

But surely you are not entitled to use electric fittings for three 
months and then reject them ?—My agreement was that. I should 


have em a reasonable time for testing, but no definite period wee, 


fixed. 
JUDGE SMYLY: But can you call three months & reasonable 
time! It seems very unreasonable to me. 


Defendant objected to being brought te London. from Bolton 


when the affair was arranged in Manchester. 

JUDGE SMYLY: The contract was made in Manchester, and it is 
a great hardship bringing a man up all this way. 

Mr. WHITE said he was confident that the defendant must have 
known he was dealing with a London house, but the defendant 


said that was not 80, as plaintiffs had a permanent Office in 


Manchester, 
JUDGE SMYLY decided that the Court. haa no jurisdiction, and 


the action was dismissed, the. defendent to receive his costs a 


coming to London. 


Discount POR Prompt "CASH ONLY. 7) 


À DECISION of considerable importance. was given by J udge 
Woodfall in the Westminster County Court on Friday, July 29th, 
in the case of George Ryder Ousey, trading as Messrs. Geo. Ryder 
Ousey & Co., r. the Electrica] Fittings Co., Ltd. The latter placed 
orders with "Messrs. Ousey, & Co. for a particular pattern of flexible 
table standards at certain prices less 40 per cent. and 2} per cent. 
The account was not settled during the month following the delivery 
of goods, and Messrs. Ousey & Co. wrote stating that they would be 
unable to allow any of the discount, After considerable oorres- 
pondence they agreed to allow the 40 per cent., but not the 24 per 
cent., at the same time stating that goods purchased i in the future 
would only be subject to discount if settled during the month 
following delivery. Other orders were placed by the defendant 
company, and payment of the account was not made during the 
month following delivery. Messrs. Ousey & Co. then claimed the 
full list prices. The defendant company paid list prices less 40 per 
cent. into Court, but Judge Woodfall decided that MS were liable 
for the full list prices. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written’ on one side 
of the paper only.] 


“ ALTERNATOR” writes:—'" As I buy a large quantity of petrol, 
which is used purely for (electrical) commercial purposes, I should 
be glad if you would tell me how I may obtain the rebate to which 
I am legally entitled. ‘The petrol is bought from a large motor-car 
firm at special rates, but it is taxed as though used for motor-cars. 

The firm who supply the petrol inform me that they cannot obtain : 
the rebate for me. Will you kindly inform me from whom I am 
legally entitled to claim this rebate (J believe it is 2d. per gallon), 


and also what legal formality, if any, is necessary? 


„ The Finance Act, 1910, Sec. 85 (3), provides that if any 
person proves to the satisfaction of the Commissioners that he has 
within the previous six months used any quantity exceeding five 
gallons of spirit otherwise than for mative power for motor-cars, 
he shall be entitled to obtain a repayment of any duty which has 
been paid in respect of the spirit. Note that he need not prove that 
he has paid it himself. It is sufficient if he proves it. has been 
paid. Our correspondent's best plan will be to write to the local 
Inland Revenue office, where he will get all the required informa- 
tion. We fancy that this matter has heen dealt with in the rules 
made under and pursuant to the Budget. A copy of these could be 
obtained from Messrs. Eyre & Spottiswoode, London, E.C., for a 
few pence. ü 


BUSINESS NOTES. 


8 — Cd LEE GRIMSLEY, 
electrician, Eureka Motor Works, Bournemouth.—The first meeting 
of creditors herein was held on July 30th at the Arcade Chambers, 
Bournemouth. The liabilities amounted to £195 17s. 11d., with a 
deficiency ofa like amount. The debtor commenced business in 
1907.in partnership with a Mr. Ernest Elkins, under the style of 
Grimsley & Elkins, the latter introducing a capital of £130, but the 
debtor none. At no time does the business appear to have been a 
success, and in September last they converted a portion of the 
premises into a roller skating rink, but this, too, proved a failure, 


and the partnership was dissolved in March last, when the debtor 


took over the assets of the value of £5, Grimsley undertaking 
the liabilities of nearly £200. The matter was left in the hands 
of the Official Receiver. 

ERNEST ALBERT THORN, koe decorator and electrical engineer, 
22, Mossbury Road, Clapham Junction, London. This debtor 
attended at the Court House, Wandsworth, on August 4th, for, his 
public examination. The statement of affairs showed liabilities 
£255 lla. 6d.and no assets. Debtor attributed his failare to loss on 
contracts and bad.debts. He offered his oreditors 6s. in the &, but 
they refused it, and he filed his petition. The examination Was 
ordered to stand adjourned.  : 

HAROLD BaisTOW, electrician, 368, Hessle Road, Hull.—The 
statement of affairs under this failure shows unsecured liabilities 
amonnting to £172 2s. ; assets valued at £49 11s. 9d. ; preferential 
claims, £8 128. 10d. ; and a deficiency of £131 3s. 1d. The estate: 
remains in the hands of the Official iver for realisation. 


Liquidations,—Hicucate HILL Tramways, LrD.— On 
July 29th it was resolved that the company be wound up volun- 
tarily, with Mr. H. Wilson, 23, Devereux Court, Temple, E. C., as 
liquidator. A meeting of creditors will be held to- day. 

THE RIPPINGILLE MANUFACTURING Co., LTD. A meeting of the: 
creditors of the above-named company will be held at 4, Waterloo: 
Street, Birmingham, on August 18th. 


Meter Approved.—The B. of T. has approved of the 
pattern and construction of: the British Thomson-Houston 
mercury meter, type MH for me . of electrical 
quantity. . NE 
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Consular Reports.—Italy.—The British Consul at 


Venice reports that most of the electrical equipments in use in his 
district are of foreign origin. There is now, however, an advance in 
the manufacture of such apparatus in Italy, and some foreign firms 
have considered it advisable to establish branch offices and open 
workshops in Italy. Great expansion in exploiting watercourses in 
the mountainous districts of Venetia for the supply of energy for 
power and lighting purposes over large areas has continued. The 
works connected with the hydro-electric plant at Ponte della Serra, 
near Feltre, are approaching completion. The large bar has already 
been finished, and the third dynamo has been placed in position. 
This plant will be capable of supplying 9,000 H.P. It is expected 
to be inaugurated this year. The two subsequent sections, which 
will have a capacity of about 6,000 H.P., will probably be commenced 
next year. Several powerful companies are interested .in this 
venture—the Edison, the Adriatica and the Cellina. The works 
have been carried on under the supervision of the civil engineer, 
Signor Quarisa. The first part of the hydro-electric plant, oom- 
menced by the Società Bellunese per l'Industria Ellettrica, on the 


River Ardo, has recently been finished. The generating station has 


been erected in the Vezzano Valley. The water is taken at Coron- 
tola. These turbines and alternators were supplied by a Milan firm, 
and they are of 300 H.P., and generate at 6,000 volts. Other impor. 
tant plants are projected or building in all the Venetian provinces. 


Mexico.— According to the Boletin de la Oficina Internacional 
de las Republicas Americanas great activity is being shown in the 
matter of the installation of electrical machinery in mines in 
Mexico. Large works are in course of construction in the river 
Conchas, near Santa Rosalia, State of Chihuahua, for the trans- 
mission of power to the mining districts of Santa Eulalia and 
Parral. "This is the most important establishment of its kind in 
the Republic, and in addition several hydro-electric works on a smaller 
scale are proposed. The installation of an electric station on the 
Mayo river near Alamos, State of Sonara, has been approved by the 
Government, and for the purpose of supplying power to the towns 
and industrial enterprises situated in the district of the river Altar, 
Sonora, a new generating station is proposed. Moreover, new 
works are projected at Puente Grand on the river Santiago, near 
Guadalajara, with transmission cables to the mining districts of 
Etzatlan and Hostotipaquillo; the concession includes the con- 
struction of a dam in the lake Chapala. A concession has been 
granted for the utilisation of the waters of the river Matamoros, 
and a hydro-electric plant of 10,000 H.P. will shortly be constructed 
in the State of Hidalgo. In addition numerous concessions have 
been granted for the utilisation of various other rivers for the pro- 
duction of electrical energy. 

The British Vioe-Consul at Monterey reports that the Monterey 
Railway, Light and Power Co, by arrangement with the 
City Council, is about to lay 4 km. of underground cable to 
supply light and power in the main business portion of the city. 
This company is now engaged in remodelling its plant, and is 
installing five steam turbo-generators of 500 Kw. each, which will 
supply power for the lighting service, the electric tramways, and to 
a number of factories, foundries, &c. 


Tunis.—The Belgian Consul at Tunis reports that the imports 
of dynamos into the Regency of Tunis in 1908 amounted to 
77.592 kg., valued at 163,178 fr., as against 215,563 kg., valued at 
242,699 fr., in 1907. The principal supplying countries are France 
(51,813 kg.). Germany (12,126 kg.), Great Britain (7,746 kg.) and 
the United States (5,864 kg.). The imports of electrical apparatus 
and appliances amounted to 217,034 kg., valued at 496,860 fr., in 
1908, as against 155,778 kg., valued at 276,301 fr., in 1907. The 
principal supplying countries are France (191,271 kg.), Great Britain 
(7,644 kg.), Italy (6,924 kg.), United States (3, 505 kg.), Germany 
(3,366 kg.) and Belgium (2,341 kg.). The Cie. des Tramways de 
Tunis have electrical works at La Goulette, with & power of 
3,500 KW., and a reserve power of 1,000 Kw. ; the price of electrical 
energy is 50 centimes per KW.-hour for lighting and 12 centimes to 
40 centimes per KW.-hour for motive power; there are three three- 
phase alternators of 10,000 KW. ; the transformer groups constitute 
three sub-stations with two oonverters each; the distribution is 
aerial, with a length of 11 kilometres towards Tunis and 12 km. 
towards Marsa ; in the direction of Djebel-Djelland the transmission 
is underground and submarine, with a length of 16 km. to te 
extended shortly to 24 kilometres. The Cie. du Gaz de Tunis has 
electrical works at Tunis, and produces electricity by means of four 
gas motors of 100 Kw. each, and two French engines of 
800 KW.; each gas motor drives four dynamos, and the 
French engines each drive a d o of 160 Kw. and 
an alternator of 150 Kw.; there is also a battery 
of 800 ampere-hours capacity ; distribution is at 250 volts, con- 
tinuous and three-phase current; in the suburban districts the cur- 
rent is single-phase. The Cie. d'Eolairage Electrique de le Ville 
de Sfax has works of 210 H.P., erected at Sfax in 1908; the 
price of energy for lighting varies with the amount consumed 
from 20 centimes to 60 centimes per KW.-hour, and for motive power 
from 15 centimes to 40 centimes; the installation includes eight 
dynamos, without transformers or accumulators ; the line is bare 
wire, and there are 200 subscribers for lighting and one for motive 
power. The Cie. Electrique de Sousse has works, erected in 1905, 
and including two groups of 64 KW., each composed of six dynamos, 
and one group of 20 KW. composed of two dynamos; the battery 
includes 138 cells of 700 ampere-hours. The development of the 
use of electrical energy at Sousse will shortly require the doubling of 
these works; the large works are continually increasing their 
demande, and new works are under consideration. The Mine du 
Djebel Ressas have two dynamos worked by two horizontal con. 
densing engines of 125 H.P.; the installation includes a motor of 
24 K. P. and an electric crane, The Cie, des Phosphates et du Chemin 


de fer de Gafsa haveelectric motors of 450 H.P. for loading purposes 
at Sfax, and of 70 H.P. for railway workshops. Other works pro- 
ducing electricity for their own use are the Usine Bouchart, at 
Sfax, with 5 H.P. ; the Maison Portelli, of Sfax, with 4 H.P. ; the Cie. 
des Phosphates du Dyr, at Kelaa es Senam and Kef Rebiba, with two 
dynamos and a transmission of 4 km. length ; the Cie. des Phosphates 
Tunisiens at Kalaat-Djerda, Sif and Souetir, with 148 Kw. con- 
tinuous current and 240 Kw. alternating current; the Société 
Miniére de Fedj Assene at Ghardimaou ; the Société Miniére du 
Khanguet, with 12 H.P.; the Mine du Djebel Chouichia, with 
18 H. P.; the Société Metallurgique des Mines de Beja, with 40 H. p.; 
the Ateliers Jarry et Siemens at Beja, with 10 H.P. (extensions pro- 
posed for lighting the town of Beja); the Mine du Djebel Hallond, 
with 100 Kw.; the Cie. des Phosphates et du Chemin de fer de 
Gefsa à Metlaoui, with seven dynamos (extension proposed); the 
Société General des Huileries du Sahel Tunisien; the Minoterie 
Ganem et Ghez ; the Société des Minoteries du Sahel Tunisien, with 
two dynamos ; the Société Monastirienne pour le Traitement des 
Grignons par le Sulfure de Carbone; the Huilerie Seocuto at 
Monastir ; the Huilerie Debono at Monastir ; the Huilerie Casella at 
Monaster ; the Huilerie Buntboul at Monastir ; the Huilerie Medina 
at Monastir ; the Briqueterie Post et Cie. at Djemmal. The works 
utilising electric energy produced by other works are :— The Ateliers 
Bertrand ; the Cie. du Gaz de Tunis (produces itself, but also pur- 
chases from the Cie. des Tramways de Tunis); the Ateliers Bald- 
nezoni at Sfax. There is a large opening for electrical supplies in 
Tunis ; in the large centres the industrial establishments tend more 
and more to adopt electricity as motive power, and in the mines 
its use is developing considerably on account of the facility of 
transmission. 

Russia.—The French Consul at Odessa, in a recent report, states 
that in 1909, after numerous delays and difficulties, a Belgian com- 
pany secured a concession for electric lighting at Odessa, and works 
for the installation of electric traction on the tramways will 
probably be begun soon. Amongst the big works projected or 
already begun of interest to the electrical industry, one may 
mention the port works at Odessa, the establishment of a free port, 
and the projected electric railway from Sevastopol to Yalta. The 
inhabitants of the district of Berdiansk and Melitopol, and those of 
the valley of the Molotschna, are demanding the installation of 
telephone services, and the same conditions prevail in Theodosia 
and Ackermann. Moreover, it is proposed to supply the town of 
Halbstadt and district with electric lighting. This installation 
should be successful owing to the fact that the farmers find this 
method of lighting much safer for their granaries, cellars, ware- 
houses, &c. 

The imports of machinery in 1909 showed an increase in value, 
but a slight decrease in quantity. Imports from France, Germany 
and Austria increased, those of certain classes from the United 
Kingdom decreased, and there was a considerable decrease in 
the imports from Italy. 'The success of the German industry is due 
to advertisement, the zeal of the travellers, and the favourable 
terms granted. German manufacturers take the greatest care to 
satisfy their customers, and supply them with all the plans and 
drawings necessary. Importers of machines should be in a position 
to supply plans and drawings to the Customs in order 
to assist them in the matter of levying duty, and a 
circular requiring the production of such plans, &c., has been 
recently issued. Odessa is an important centre for machine con- 
struction, and the industry in general appears to be developing. 
although it will probably be several years before it can effectively 
compete with foreipn makers. The principal agents in Odessa 
dealing in machinery and similar goods are :—E. Bayerlé & Co., 19, 
Rue Richelieu ; Leon Isserlis, 5, Rue Tiraspolskaia; Wilhelm 
Mayer; J. Rabinow ; J. E. Ransome, Rue Grecque; Henry Rodgers 
Voienni Spousk: Adolphe Weissmann, Rue Polskaia. In Kieff 
there are H. Bielsky ; M. O. Horovitz; Olszevitz and Kern; H. 
Smulh & Co. ; Vielwerth & Dedino ; W. H. Hofe Camptell ; Würgler 
Fréres. In Rostow there are Emmanuel Eissen, 126, Grande 
Sadovaia ; E. and A. Deines. The trade in motors is one of the 
most interesting for foreign manufacturers by reason of the 
openings in existence in the district. Thetrade is at present chiefly 
in the hands of German and Swedish makers, and the only means 
of competing with them would be to have specimen machines on 
the market to serve as advertisements, and to employ engineers on 
the spot, capable of explaining the working. Long credits, some- 
times as much as two years, have to be given, and it is essential 
that a reliable and competent agent thoroughly versed in the com- 
mercial customs of the district should be employed. 


Trade Announcements,—Ms. F. W. PARKES, repre- 
senting Messrs. Crompton & Co., Ltd., Messrs. W. T. Henley's Tele- 
graph Works Co., Ltd., and Messrs. The Sunbeam Lamp Co., Ltd., 
informs us that he is removing to-day from Grosvenor House, 
Mu to more suitable premises in Faraday House, Queen Street, 

fast. 

THE TELEGRAPH CONDENSER Co., LTD.—On and after Monday, 
August 8th, the works will be removed from 1754, Peckham Park 
Road, Peckham, S.E., to Vauxhall Street, Kennington Oval, where 
all communications should be addressed. 

MR. A. BROOKE has taken over the business of Messrs. Fox and 
Co., electrical engineers, of Bradford Road, Batley (Yorks.). 

MR. ALF. E. CRoAGER, of Norfolk House, Laurence Pountney 
Hill, E.C., has been appointed London representative to Messrs. 
Joseph Williamson & Co., Ltd., screwing machine makers, 

MESSRS. TETLEY & Co., of Falcon Electrical Works, Manchester, 
have appointed Messrs. J. Parkinson & Co., Post Office Ohambers, 
St. Nicholas Street, Newonstle-on-Tyne, as their sole agents for 
Newoastle and district, l 
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Catalogues and Lists.—THR ELECTRICAL CONDUIT 
AND FITTINGS Co. Anchor Works, Walsall.— Illustrated catalogue 
and price list of Anchor conduits and fittings for electrical 
installations—including the new Anchor patent grip for con- 
tinuity, consisting of a taper thread in the fitting, by which the 
tube is readily gripped without the use of screwing tackle. 

BERRY CONSTRUCTION Co., LTD., 294, Charing Cross Road, W.C. 
—Price list No, 14, describing the latest Tricity.” cookers and 
cooking ranges, suitable for both A.C. and D.C. circuits, and reduced 
in price. "The cookers are single or duplex, the latter having two 
hot plates, each consuming 800 or 200 watts, as desired ; separate 
hot plates are also provided, for use alone or in conjunction with 


other apparatus, and a large variety of simple and cheap utensils, . 


ovens, ranges, &c., has been developed for use with the heating 
elements. 

Mr. G. BRAULIK, 8, Lambeth Hill, E.C.—Revised price list of 
electric fans and small D. OC. motors. 

MESSRS. ALBERT DURST & FRANKL, 57-58, Chancery Lane, W.C.— 
Circular and sample of machinery sponge cloths, which it is claimed 
are much more economical than meat cloths, cotton waste, &c. 

MR. HARRY Moss, 116, Horton Grange Road, Bradford.—Leaflet 
describing nine domestic novelties, in the way of electric irons, 
kettles, geysers, heat pads, &c. 

NATIONAL ELECTRIC LAMP ASSOCIATION, Cleveland, Ohio.— 
Booklet of data relating to carbon, Gem, tantalum and Mazda 
lamps. f 

THE KEY ENGINEERING Co., LTD., 4, Queen Victoria Street, 
E.C. Pamphlet describing the Key spring conduit for interior 
wiring, with the latest improvements, fully illustrated. The system 
was described in our issue of July 8th, 1910. 

Messrs. LASSEN & HJORT, 52, Queen Victoria Street, E.C — 
Card illustrating the Lassen & Hjort patent automatic water 
softener and purifier. 

GENERAL ELECTRIC Co., LTD., Queen Victoria Street, E.C.—Card 
giving particulars and prices of Osram lamps. 

' ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, Friedrich Karl- 
Ufer, 2-4, Berlin, NW.—Leaflets relating to lighting with low- 
pressure lamps and transformers, light electric railways for agri- 
culture, ,safety devices for electric lifts, and small portable 
measuring instruments. 

THE REFLECTOR SYNDICATE, LTD., 82, Victoria Street, 8.W.— 
Pamphlet describing the Cowper-Coles gold mirrors for motor-car 
head-lig hte, Search lights. &c., and the works of the syndicate at 
Willesden, 

LE CARBONE, 17, Water Lane, E.C.—Price lists and pamphlets 
relating to the * Carbi " cells, Lacombe central-zinc cell, 
Boudreaux dynamo brushes and carbon brushes. 

Messrs. KRUPKA & JACOBY, 11, Queen Victoria Street, E.C.— 
Price list of Dr. Lessing's carbon brushes, for which they are sole 
agents for the United Kingdom and the Colonies. 

LITHOLITE, LTD., 55, Hackney Grove, N.E.— Reprints of sheets 
Nos. 2 to 12 for insertion in their catalogue of Litholite insulators, 

giving dimensions and prices of insulated handles for switches and 
rheostate, bushes, terminals and washers. 


Private Meeting.—Moss MANSELL, electrical engineer 

and contractor, trading as Elliott & Mansell, 12, Soho Street, 
London, W.—A meeting of the creditors of the above was held on 
Monday, at the offices of Messrs. Corfield & Cripwell, accountants, 
Finsbury Pavement, E.C., when a statement of affairs, as at August 
bth last, was presented. This showed liabilities amounting to 
£114 1s. 1d., of which £392 7s. 3d. was due to trade creditors, and 
£140 to a cash creditor, the balance of £241 13s. 10d. being in 
respect of debts owing in connection with a cinematograph show. 
The assets were estimated to produce £503 6s. 5d., less £23 10s. 9d. 
for the claims of preferential creditors, leaving net assets of 
£479 158. 8d., or a deficiency of £294 5s. bd. It was reported that 
the debtor started trading in partnership at Tower Street, in 1903, 
with a Mr. Elliott. At that time the debtor's capital amounted to 
about £20. In 1905 the business was removed to its present address. 
The partnership was continued up to May, 1908, when Mr. Elliott 
retired, receiving a sum of £80 as his share of the business. The 
debtor had not kept a proper set of books, and, consequently, the 
usual trading figures could not be presented. The debtor attributed 
his present position to the heavy expenses he had been put to in 
connection with the picture show. On behalf of the debtor an offer 
was made of a composition of 10s. in the E, payable by instalments. 
The offer was accepted, and Mr. G. Corfield was appointed to act as 
trustee in the matter. A committee of three of the principal 
creditors was also elected. 


Book Notices.—* British Institute of Social Service ; 
Fifth Annual Report.“ London: The Institute. 


„Sixth Report t (1908. 9) of the University of Leeds.“ 1910. 
Leeds : Jowett & Lowry. 


* Il Nuovo Cimento.” June, 1910. Pisa: Stabilimento Tipografico 
Toscano. 


Japanese Ironworks,—The Japanese Government are 


proposing to spend 14 millions sterling on large extensions to the . 


Imperial Iron and Steel Works at Yokohama. The work will occupy 
about three years. 


Electric Time Service.— The adoption of modern 
methods of time service appears to be making good progress. The 
SYNCHEHONOME Co. inform us that they are installing their system 
of electrical impulse dials in the following places :—Transvaal 
Government Offices, Pretoria ; Transvaal University, Johannesburg ; 
the Royal Palace at Laeken, Belgium ; the Royal Courts of Justice, 
Rangoon ; locomotive workshops and model village for the 
Manchurian Railway at Shakako; London and South-Western 


Railway—Engineer’s offices, Waterloo; Waterloo South Station and 
general offices ; locomotive and carriage works, Eastleigh, Hants. ; 
Nestlé and Anglo-Swiss Condensed Milk Co., Eastcheap ; time ball 
on dome of Kingsway Hall; the General Accident Assurance 
Corporation, Aldwych ; the Railway Passengers Assurance Co., and 
Union Bank, Eastcheap ; the Hospital for Women, Soho Square, 
W.C.; Y.M.C.A. Headquarters, Manchester; the Isle and Abbey of 
Caldey, complete time-cireuit throughout the island ; the Dundes 
Technical College, extension of time oircuit. 


LIGHTING and POWER. NOTES. 


Ashstead.—The P. C. has accepted the tender of the 


Leatherhead E.L. Co. to light the village with 54 lamps at £2 178. 6d. 
per lamp per annum. 


Banbridge.—The Council has intimated to Messrs, 
Wilkins & Burden, of Dublin, that it will give every facility for an 
electric lighting scheme, providing a company is formed for that 
purpose. 


Blackpool.—The T.C. has resolved to support the pro- 
motion of a Bill enabling local authorities to deal in lampe, fittings, 
motors, &c., a8 is proposed by the I.M.E.A. 


Bootle.—The T.C. has decided to apply to the L.G.B. 
for sanction to borrow £8,500 for the purposes of the Corporation 8 
electricity undertaking. 


Brentwood.—The U.D.C. has informed Mr. R. O. 
Whitten, of Warley, that it will not oppose any company coming 


forward with an E.L. scheme, which the Council will not undertake 
itself owing to the cost. 


Brighouse.—The T.C. has come to a fresh arrangement 
with the Yorkshire Electric Power Co. for supply in bulk. 
Hitherto the maximum charge has been 1]d. per unit, and now the 
charges will be :—To power users connected with the Corporation's 
existing direct-current system amounting to 67 H.P., a flat rate 
of id. per unit; for units used in balancing, id. per unit; for 
all other current, l]d. per unit. The Council will now supply 
congumers for power with & consumption of at least 5,000 units 
per quarter at 1d. per unit. 

The Power Co. is extending its mains to Sowerby Bridge, partly 
in conduite and partly by overhead mains, ria Brighouse. 


Burnley.—At a recent T.C. meeting a member alluded 
to the disastrous shop fire at Accrington, and remarked that 
there was some sort of safeguard which could be fixed to hanging 
wires, especially in shop windows where there was flimsy drapery. 
He asked if the Electricity Committee had any power to compel 
the use of such safeguards if they existed; or, if it had no com- 
pulsory powers, could it do something in the way of moral suasion 
when electrical equipments were being passed? The Mayor, who is 
chairman of the Electricity Committee, could not say whether the 
Committee had power. At any rate, the moral suasion idea was a 
good one, and he would see what could be done. 


Chatham.—With reference to a proposed increased 
charge for current by the local company, the Town Council is to 
obtain an estimate for lighting the whole of the Corporation build- 
ings with gas, and also is to have a report prepared as to the 


advisability of the Corporation generating its own electricity for 
lighting the Town Hall. 


Continental Notes.— GERMANY.—Die Oberclieintscha 


 Kraftwerke Gesellschaft is the name of a new company which has 


just been formed in Mulhouse, Alsace, with & capital of £100,000. 
The new undertaking, which has been organised by the Electrische 
Licht und Kraft Anlagen Gesellschaft, of Berlin, and the Banque 
pour Entreprises Electriques, of Zurich, in connection with the 
municipal suthorities of Mulhouse, will take over the existing 
electric lighting plant in Mulhouse, and will establish other 
electricity generating plants in Alsace-Lorraine, and in the Grand 
Duchy of Baden. 


TURKEY.—The question of the concession for the electric 


lighting of Constantinople seems to be in an unsettled state. The 


Technical Commission appointed to go into the matter has been 
unable to agree, three of the members reporting in favour of the 
scheme submitted by the Ganz Co., of Buda Pesth ; the other two 
members have, however, prepared a minority report, the tenor of 
which has not been made public. A second Commission, which 
inquired into the schemes from à financial and administrative point 
of view, has also drawn up a report, in which the Ganz project is 
stated to have been placed last. 

Russta.—State Councillor Chatelaine, of the St. Petersburg 
Polytechnic, has been commissioned to proceed to America to study 
hydro-electric developments there, in view of the contemplated 
organisation of Russian water-power schemes. 

SAXONY.—An innovation in street lighting is said to have been 
introduced at Jocketa, a village near Plauen, where the public 
electric lamps are switched off at 11 p.m. For the convenience of 
some residents who reach home at later hours, “coin switches” 
have been attached to certain posts, and by inserting the needful 
coin after 11 p.m., a section of the village is illuminated for a brief 
period. This is a bright idea, but liable to be expensive to the user, 


unless, of course, the apparatus automatically e sovereigns, 
latchkeys, &c. 
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; Dewsbury.—The T. O. has decided to support the proposals 


ef the I. M. E. A. for giving powers to loeal authorities to supply 
fittings and do wiring worre  — .. 7 


* ! 


B Dodworth.—The Barnsley T.C. has decided to erect 15 


electrio lamps for public lighting at Dodworth. 

. Dublin.—The E.L. Committee, at Monday's meeting 
of the Corporation, stated that it was pleased to report that the 
electricity department had shown satisfactory progress during the 
past three months. From March 31st to June 30th, 170 new con- 
sumers were connected, the number for the corresponding three 
months of 1909 being 92. During the last fortnight of June the 
average maximum load on the Pigeonhouse Station plant was 
1,702 KW., a8 compared with 1,425 Kw. during the corresponding 
period of last year. The city electrical engineer laid before the 
Committee details of an arrangement by which a considerable 
portion of the South Circular Road work could be postponed ; the 
work, which he proposes to carry out being estimated to cost 
£5,500 instead of the amount of the extensions £11,200, which the 
Committee had previously arranged for with the approval of the 
Council. Of the £35,500 a sum of £2,200 approximately was 
required for the extension of the high-pressure cables from Whit- 
worth Bridge, Ushers Quay, to the Parkgate Street sub-station, 
with an addition of £950 for the extension of the sub-station, or a 
total of £3,150. This portion of the work being urgently necessary 
in order that the duplicate arrangement for the North Circular 
road work should be completed before next winter, the Committee 
authorised the city electrical engineer to arrange with the cable 
contractors to proceéd with the work, As soon as the board of the 
South Dublin Union proceeds with the work of wiring its premises 
for electric light, the cables will be extended to the area around 
the union premises,-the cost being £2,350. The Committee is 
pleased to report in this connection that the L.G.B. has acceded to 
the application from the South Dublin Union for sanction to raise 
a loan for the installation of electric light, to be used in cotmection 
with a supply from the Corporation, and the Lighting Committee 
believes that the work will be completed before the end of the 
present year. 8 us 5 | 


Dundee. Friction has arisen over the recommendation 
of the Corporation electricity department to support the I. M. E. A. 
in the steps to secure powers for local authorities to supply 
fittintrs, wire consumers’ premises, &c. At the T.C. meeting on 
Thursday last week, a deputation was present from the Associated 
Electrical Contractors, of Dundee. "Mr. Lowden, on behalf of the 
contractors, argued that if the Council obtained powers to hire 
out motors and do electric wiring, it would diminish private 
contractors’ business. They denied absolutely the statement 
of the electricity department that only 10 per cent. of the 
increase in business was due to the contractors’ canvassing, while 
90 per cent. was due to the department's canvassers. The combined 
capital of the contractors was about £50,000, and employed 218 
men. Gas and electricity were not on the same footing. So far as 
heating and cooking were concerned, electricity was a luxury, and, 
therefore, there was not the same excuse for the Corporation to go 
in for trading. Mr. Richardson, the city electrical engineer, reply- 
ing to the deputation, said. the various corporations who: had 
not obtained these powers, would very soon be severely handicapped 
if they did not obtain them. He denied jx toto that electricity was 
a luxury nowadays; it was a necessity. It had never been a 
luxury in the same proportion as gas had been in its earlier days. 
As to the percentage of new business brought in by private and 
Corporation canvassers, he admitted there was a slight mistake— 
the real figures were 92 per cent. brought in by Corporation 
canvassers, and only 8 per cent. by the contractors canvassers. He 
demonstrated this by a specially-prepared diagram. and went on to 
say that if the Corporation ordered him to drop the present policy 
of the department, then, of course, he could not be expected to have 
any responsibility for the success, of the department. He held it 
was decidedly the duty of the department to push its business. 
From 1904 to 1906 they did not push business, but after that they 
started to do so, and following their early struggles the business 
went up with a leap. Then there was a row: the contractors were 
up in arms. The department slackened off a bit, and for a time 


they did not have much of an increase. He, however, did not see . 


why he should sit still, and 80 the department started again pushing 
business, which soon had an enormous filip. Mr. Richardson 
remarked that he was quite willing to have a conference with 
the contractors, but he must insist that the Council should 
have these powers quickly. It was difficult to work hand in hand 
with an Association the members of which were always fighting 
each other. Convener Don moved approval of the Committee's 
recommendation. For the life of him he could not see why the 
contractors opposed it; they seemed to be standing in their own 
licht. The work was left to the contractors, and had been con- 
siderable. Lord Provost Urquhart seconded. Mr, Mechan moved 
disapproval. and said the question was not whether the department 
Was to continue to do canvassing, to which there should be no 
objection, but that power was to be asked to do the work secured 
by the canvassers. Ou a vote the question was remitted for further 
consideration, 


Fasthbourne,—The charges for supply are to be reduced 
from October Ist as follows: When the consumption exceeds 10,000 
and does not exceed 30,000 units, 4d. reduction per unit; 30,000 to 
70,0% units, 4d. reduction per unit; over 20,000 units, 2d. 
reduction per unit; flat-rate consumers, from 52d. to 4d.; 
double-tariff consumers, night-rate charge. from 51d. to 
bd. ; supply for cooking and heating, Id. per unit reduction. 


‘trical engineer in testing the plant. 


. electrical engineer, and it was rejected. 


or long hours, mostly when the output is not at its maximum, 


Where two or more meters are hired by the same consumer in 


reduced from 10s. to 6s. per annum. , 

. Fleetwood, —A. L. G. B. inquiry was held on August 4th 
into an application by the Fleetwood Council to borrow £4,100 for 
the purpose of the electricity undertaking. It was stated that 
under the local Acts the Council's debt was £76,037, and under the 
Electric Lighting Acts it was £24,164, making a total of £126.016. 
It was explained. that: the proposed extensions were requisite, 
owing to the growing business of the electricity department. The 
extension. comprised a 300-KW. steam dynamo, to cost £1,700; a 
new switchboard, £560; a new overhead crane, £135 ; extension of 
building £1,120, and contingencies. E 22. 


Greenock.—The Electricity Department éarned a net 
surplus of £3,250 on its last year's working, after placing an extra 
£1,000 to sinking fund, in accordance with the instructions of the 
Scottish Office. 


Hereford.—The B. of T. has issued an order enabling 
the T.C. to supply current to residences outside the city area of 
supply. 

The T. C. has received sanction to loans of £2,000 for mains, and 
£1,500 for services. . „ 

Hornsey.— The Council in March last wrote to the 
North Metropolitan Electrical Power Co., pointing out that it had 
acted ultra vires in supplying a cinematograph theatre in Frobisher 
Road, and suggesting that an arrangement might be come to as 
regards this and other. border cases. An interview subsequently 
took place, and the Council suggested that as a matter of general 
principle as regards border cases, the profit made as agreed between 
the borough electrical engineer and the engineer-in-chief of the 
company, should be apportioned between the Hornsey and 
Tottenham areas, accordiny to the rateable values in the respective 
districts of each of the premises which are supplied, the non- 
supplying authority receiving a moiety of the profit earned within 
its own. area The company wrote that it could not agree with 
this suggestion. The Council at its last meeting had the matter 
under review, and it was decided to issue instructions for a case to 
be submitted to counsel for his opinion. The company, in the 
meantime, is to be informed that the Council is taking steps to 


8 85 of the same premises, the charge for hire of each meter is 
to . | 


protect its rights. 


Killeshandra (Co. Cavan).—In connection with the 
proposed lighting of this town by electricity, the Cavan R.D.C. is 
proceeding to obtain powers for carrying out the scheme. 


.Leyton,—The U.D.C. has decided to have the Harrow 
Green fire station lighted by electricity. l 


Littlehampton, —The Chichester E.L. and Power Co. 
has informed the U.D.C. that it intends appłying for a prov. order 
for electric lighting. 


Lurgan.—A special meeting of the B. of G. is to be held 
to discuss a scheme for lighting the workhouse buildings with 
electricity. E M 


Maidenhead.—The T.C. has reduced the cost of publi 


lighting from £2 19s. 6d. per annum for small lamps to £2 158. 
and from £18 10s. for large arc lamps to 4 178. 10s. 


Market Harborough.—The B. of T. has intimated that 
the 1906 electric lighting order is to be revoked. 


Newport (Mon.).—A lengthy discussion recently occurred 
as to the placing of several contracts for plant extension with one 
firm, it being proposed that Mr. C. P. Sparks, who lately reported 
on the Council's undertaking. should act with the borough elec- 
The chairman of the com 
mittee considered the proposal as a vote of censure on the borough 


* 


Perth. — S0 satisfactory has the past year been for the 
Corporation electricity department that a reduction in the price of 
energy is expected, both to ordinary consumers and the tramway 
department. ud 


Plymouth.—The electrical engineer having been mM- 
structed to report as to the desirability of arranging for the letting 
of electrical apparatus on hire, informed his Committee that at che 
present time the Corporation do not possess the requisite statutory 
powers. TM 

Rosyth.—Work is now advancing more rapidly at the 
Naval Base, the contractors having been put in a position to restart 
the whole of their electric cranes and other machinery which Wee 
stopped by the recent fire. Three of the four suction gas engine 
have been replaced, but a fourth is needed to provide a safe working 
margin. | 


St. Helens.—The T.C. has decided to support, but p 
to a limited extent financially. the proposed Bill of the IM. Ea. 
seeking powers for local authorities to supply fittings, &&. 

The T.C. has decided to erect an additional overhead dur e 
for supplying current to the Sutton Heath and Lea Gree Collie 
Co., Ltd., and the district. ' 


Sheffield.—The Electricity Committee has framed the 


" 8 E : A P . n- 
following conditions with regard to discounts to lighting C7 


sumers: —(1) To any consumer who uses electricity f dalicht 
purposes as much as possible throughout the year during dus 2nd 


Vol. 67. No. 1,707, AveustT 12, 1910. ] 


THE ELECTRICAL REVIEW. 


259 


provided that the consumption, based on the estimated maximum 
demand, does not fall below 100 units per annum per 60-watt lamp 
or equivalent, a discount of 50 per cent. will be allowed from the 
N of 4d. per unit. (2) Accounts will be rendered weekly, 
monthly or quarterly, at the option of the Committee, and the dis- 
counts will be adjusted according to the average daily rate of con- 
sumption, as shown between zuccessive readings. (3) No discount 
will be allowed unless the account is paid before the next account is 
due. (4) The Committee may, in special cases where it deems it 
an advantage so to do, make such terms as it thinks fit, provided 
that in any such case similar terms shall be allowed to other 
customers in similar circumstances as required by the provisions of 
the Electric Lighting Act, 1882. 


South Africa.—Carr Town.—It is generally under- 
stood that satisfaction has resulted from the centralising of elec- 
tricity supply at the Corporation works, which occurred as the 
result of shutting down the plants of the docks, railways and post 
office, and the four public lighting plants. The Government has 
nearly used its minimum quantity of 14 million units at 14d. per 
unit, during the year, and a considerable saving is understood to 
have been effected by the arrangement. 


Torquay.—Instructions have been given by the T.C. for 
the preparation of a scheme and estimate for illuminating the 
Princess Gardens by electricity. 


Tunbridge Wells.—The T.C. has decided not to 
financially support the Bill of the Municipal Electrical Association, 
as the Council does not at present desire powers to trade i in fittings 
directly with consumers. 


U.S, A.— According to a recent issue of the Electrical World 
two additional 14,000 Kw. turbo-generator sets have been orde 
the Edison Illuminating Co., of Detroit, for its Delray power us 
No.2. The company will shortly increase its supply to the Detroit 
United Railways to 9,500 Kw., and when the Detroit river tunnels 
of the Michigan Central Railroad are opened next month, a supply 
will also be given to its rotary equipment. 

Plans for improved street lighting in Chicago, adding to the 
present equipment of 12,000 lamps 10,000 others, the cost of 
installing which will be financed by the Sanitary District of 
Chicago, whose hydroelectric generating station on the Drainage 
Canal near Lockport will supply the energy for operating the 
entire 22,000 lamps, were discussed recently at the Chicago Electric 
Club. The city is to pay the district $15 a year for each connected 
H.P., energy to be taken about 11 hours a night or 4,000 hours a 
year. The lamp consumption specified is 450 watts. The district 
will also take over and operate the city’s transmission lines and 
sub-stations, for which it will receive $1 a lamp a. year from the 
city. Maintenance of the distribution circuits and the lamps 
themselves will be retained by the city electrical department. The 
estimated saving to the city will be about $27,000 a year for its 
street lighting. 

The army tournament arena at Chicago was illuminated by & 
temporary installation consisting of flame arcs, 80 at 50-ft. 
intervals, being provided in the enclosure, suspended from eight 
600-ft. spans. Each arc was rated at 3,000 C. P. 

The 110, 000- volt 30-cycle transmission line of the Grand Falls- 
Muskegon: Power- Co., has now been in continuous service since 
April 30th, 1909. Although working without lightning arresters 
in a region where lightning storms are severe, the line is reported 
to give less trouble than neighbouring transmissions of lower 
pressure. 


Walsall. —The T.C. favours the amendment of the 
Electric Lighting Act proposed by the I.M.E.A., but Becks further 
information as to the financial support required. 


Worthing.—In supporting a proposal to extend an 
electric light main at the request of a local firm of builders, 
Alderman Walter, the Chairman of the Electricity Committee of 
the T.C., remarked that these extensions of mains had so. far’ been 
the most profitable part of the undertaking. The amount expended 
on these private extensions up till last March had been £4,600, and 
the revenue derived from that expenditure last year was £L 922 or 
40 per cent. on the outlay. Replying to a question by another 
Alderman, the Chairman of the Committee stated that they 
generally found that when builders wired new houses the result 
was that the ee used the supply and became permanent 
customers. 


TRAMWAY and RAILWAY NOTES. 


Belfast.— At the monthly meeting of the Corporation last 
week, the proposed tramway extensions in various portions of the 
city, which have been discussed by the Council in Committee, were 
approved. The extension scheme, to which we have previously 
drawn attention, consists of eight different extensions within the 
city, at a probable cost of £111, 000, and the new line of tramway 
to M'Art's Fort, on the top of the Cave Hill, which, it is estimated, 
will cost & 130.000. This latter scheme includes the. provision of 
artisans’ dwellings, which are to be erected under the provisions of 
the Small Dwellings Acquisition Act, upon ground on the side of 
the mountain, to » be purchased by the Corporation. These dwellings 
will be let to artisans at 4s. per week, and at the end of 30 years 
will become the property of the tenant, who will then pay to the 


Corporation Is. per week ground rent. The extension schemes 
were adopted by the City Council, subject to a detailed and 
complete scheme being prepared and submitted for the Council’s 
approval before the Tramway Committee sought to obtain 
Parliamentary powers to put the schemes in operation. 


‘Birkenhead, — The linking up of Birkenhead and 
Wallasey by tramway is projected. The Wallasey Council has been 
informed that a sub-committee of the Birkenhead Tramways 
Committee has been appointed to go into the matter, and as the 
Birkenhead borough engineer has got out his estimates for the 
scheme, it is most probable that the negotiations will very soon go 
forward. So far as Birkenhead is concerned, the line of connection 
will be laid outside the borough boundary, and in any case the 
carrying out of the scheme will involve a big engineering under- 
taking. It is understood that Wallasey is well disposed in the 
matter, as for anumber of years the need for better communication 
between these two Mersey districts has been felt. 


Cleckheaton,—The Council has received an intimation 
from the B. of T. that it has been decided to grant a cessor of 
powers to the British Electric Traction Co. in respect of the uncon- 
structed portion of the Spen Valley tramways scheme. This means 
that the projected line connecting Cleckheaton and the upper part 
of Hightown, Liversedge, will not now be made. 


Halifax.—The annual report on the tramways under- 
taking shows a total revenue amounting to £89,270; working 
expenses, £53,898, and a gross profit of £35,372—the latter figure 
comparing with only £26,013 in 1908-9, when the receipts were 
lower and working expenses over £6,000 higher. From the gross 
profit is deducted financial charges, and special and Parliamentary 
charges, leaving a net profit of £13,066, as compared with a loss of 
a rather larger amount in the previous year. The marked improve- 
ment is due to the great drop in special charges for accident 
compensation, which only amount to £762, as compared with nearly 
£18,000 in the previous year. The ‘car-mileage during the year was 
1,862,068, and the passengers carried 16,323,755, a figure which is not 
comparable with earlier years owing to the recent substitution of 
the ticket system for the “fare box.” The undertaking covers some 
38 miles of route. 


Hebburn-on-Tyne,—At a meeting of the U. D. C., on the 
Sth inst., it was reported that a letter had been received from the 
Gateshead and District Tramways Co. stating that the question of 
the extension of its tramway system through Hebburn would be 
considered at the meeting in September. It was resolved that the 
clerk should communicate with the Jarrow and Felling Councils 
with a view to their supporting the action of Hebburn in the 
matter. 


Hull.—The Hull Tramways Department, with its 29} 


miles of route, maintains its successful career. The last 12 months’ 
working showed some 35,600,000 passengers carried, nearly 6 millions 
being 4d. fares and the remainder ld. ones. The total tramway 
revenue amounted to £136,985, and after meeting working expenses, 
a gross profit of £50,887 remained. This, after meeting financial 
charges, income-tax, &c., was reduced to £22,942, an amount from 
which £16,000 was reserved for relief of the 1910-11 borough rate, 
and the balance carried to the reserve fund, totalling now some 
.£106,000. The tramways generating station supplied 4,454,524 
units to the line, with a works cost of 53d. per unit. The power 
expenses worked out at 69d. per car-mile, or, with financial charges 
on & capital outlay of £62,000 added, to '92d. per car-mile,and the car- 
miles amounted to 3,655,542. The average traffic revenue amounted 
to 8'90d. and the working expenses to 5'8d. per car-mile. The 
Corporation works a short motor-omnibus route, 14 miles in length, 
apparently with disastrous results financially. Some 53,000 'bus- 
miles were run, carrying 317,223 passengers, earning, say, 6d. per 
mile; the working expenses are given as 15°3ld. per mile, and 
adding financial charges, this total reaches 17°28d. per bus-mile. 
The deficit on this service, which has been in operation since July, 
1909, amounts to £2,496, which has been transferred to the reserve 
fund. The analysis of working expenditure of these ‘buses shows 
that traffic expenses (wages, cleaning, kc.) amount to 4'21d. per 
mile; general expenses to 12d. per mile; general repairs 
and maintenance to 10°98d. per mile (including chassis, gear- 
ing, &c., 2'17d.; engine, 1°70d.; body fittings, '58d.; wheels 
and tires, 2°89d.; ignition, '52d.; petrol, 2°24d. per mile, as 
the principal items). The Corporation owns six omnibuses, and has 
borrowed £2,674 on this account on a five-year loan. 


Llanelly,—The B. of T, has confirmed the order made 
by the Light Railway Commissioners, reviving the powers granted 
and extending the periods limited by the Llanelly and District Light 
Railway Order, 1907. 


Lowestoft,—At a meeting of the T.C., on Tuesday, the 
Tramways Committee reported that the question of running electric 
cars to Kessingland had been considered. The general manager 
submitted reports upon four schemes of traction, but the Committee 
decided that the matter should be postponed for the present, 


Manchester.—The possibility of electrifying the Man- 
chester South Junction and Altrincham Railway was mentioned 
at the half-yearly meeting of the Great Central Railway Co., 
at Manchester, on the 5th inst. One of the proprietors, 
called attention to what he termed the very unsatisfactory state 
of the Manchester South Junction and Altrincham Railway 
trains. The Chairman (Sir Alexander Henderson) said there was 
some justice in what had been said. That was a joint line 
belonging to the London and North-Western Co. aud the Great 
Central Co. in equal proportions, and for some time they had been 
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considering whether it would be advisable to electrify the line. 
They had not quite decided what to do, but in view of the possi- 
bility of a change in the mode of traction it would be unwise to 
expend money on new carriages. The proprietors knew, perhaps, 
of the success which had attended the efforts of the Brighton line 
to get back traffic of which they had been robbed by the -tramways, 
and it might be that other companies would follow suit. 

A Lancashire correspondent writes as follows regarding a scheme 
for electrifying the Manchester suburban railways :—'' The London 
and North-Western has already decided to give a trial to motor 
trains on the line between Manchester and Wilmslow, and much 
will depend on the success of this venture. Investigations show 
the necessity of a much more frequent and effective train 
service if the suburban traffic is not to be monopolised by the 
tramways. The scheme, it is understood, covers at present the 
areas of Heaton Park, Prestwich, Whitefield and Bury, the 
extensive district between Stockport and Wilmslow, and the whole 
of the southern side of Manchester. If the scheme matures there 
will probably be a 10 minutes’ service of electric trains in the 
mornings and evenings between the city and Manchester suburbs, 
and it is thought that this would do much to attract back to the 
railways the traffic which in recent years has largely been secured 
by the tramways.” . 


South Lancashire.— At a meeting of the Bolton T.C. 
held on the 3rd inst., Alderman Miles, chairman of the Tramways 
Committee, said he thought through running with the South 
Lancashire Tramways Co. was a success, and it had certainly 
proved a great convenience to the public. He had had an inter- 
view with the Hon. Arthur Stanley, chairman of the South Lanca- 
shire Co., and he had exptessed the hope that they would continue 
the through running. 


Stalybridge.—At the request of a number of ratepayers, 
the T.C. recommended the Stalybridge, Hyde, Mossley and Dukin- 
field Joint Tramways Board to run & line down Market Street—the 
chief thoroughfare of the town but the Board, upon receiving the 
estimate of its engineer as to the cost of construction, has decided 
not to proceed with the project. n 


Stockport,—Out of the profits made during the past 
year, the tramways department has contributed a sum of £5,000 
towards the relief of the rates. 


Tarporley.—Notice of intention to revive the Tarporley 
Light Railway Order has been received by the Cheshire C.C. 


U.S.A.— Further tests of the Edison battery car used on 
a cross-town route in New York have been published. The route 
is 47 miles long and has 46 curves and a 3'5 per cent. grade 1,000 ft. 
long: the car weighs, empty, 10,000 Ib., and with an average load, 
12,400 Ib.; its equipment consists of two 5-H.P. 110-volt motors and 
100 A-8 Edison cells for traction. During the three months of the 
test the car was on the road 1,132°5 hours and covered 5, 1525 miles, 
which was an average of 57°25 miles per day of 12 hours 35 min. 


The battery is charged once a day, the charge lasting 4'4 hours and 


taking place at 185 volts and 60 amperes. The total daily energy 
input to the battery is 48.840 watt-hours, and the battery output 
measured at the motor brushes is 30,280, giving an energy efficiency 
of 62 per cent. Reducing the total energy consumption to a unit 
basis, the gross energy input to the battery for this service was 137 


watt-hours per ton-mile, and based on motor consumption, 85 watt- , 


hours per ton-mile, the schedule speed being 477 miles per hour 
with eight stops per mile and an average running speed of 5˙74 
miles per hour. Up to the present date the car has run more than 
10,000 miles on the worst kind of track and in all kinda of weather. 
During this period there have been no repairs to the car or battery 
except the renewal of one motor brush and the addition of 70 gallons 
of water to the battery. 


TELEGRAPH and TELEPHONE NOTES. 


Automatic Telephony.—Four exchanges for a new 
automatic telephone system for the central business district of 
Chicago are about to be erected.-— Electrical World. 


Japan.—1t is reported that the Japanese Department of 
Communications has decided that the existing system of telegraph 
and telephone wires shall be converted into an underground one. 


Telephoning to Trains,—It is stated that the Brighton 
Railway Co. will install the Kramer system of telephoning to or 
from a moving train on the “Southern Belle" express between 
London and Brighton next December. 


Underground Cables.—The Post Office underground 
cable ststem has been completed from London to Newcastle rid 
Leeds. The cost averages £1,500 per mile. 


Wireless Telegraphy.— It is reported that as soon as 
the Commonwealth Government installs wireless stutions around 
the Australian coast, the P. X O. and German mail steamers, the 
Aberdeen, White Star, Orient and Union lines will be equipped with 
Wireless apparatus, Some dithculty has arisen over the selection of 
a site for the wireless station at Sydney, as the contractors wish to 
erect it on the coast, and the Defence Department insists on its 
being 7 miles inland, so as to be secure from attack from the sea in 
time of war. 


The fact that the Telefunken system has been adopted for the 
Government long-range stations, and that the agents controlling it 
in Australia are connected with influential daily and weekly papers, 
has aroused some fears that a "corner" in wireless may be 
effected. 

An American Consul states that a contract has been signed 
between the Lloyd Brazileiro, the subsidised line of steamships 
serving Brazilian ports and maintaining a service between Brazilian 
ports and New York, and the United Wireless Telegraph Co., of 
New York, for wireless telegraph stations upon 21 ships of the 
Lloyd line and eight stations along the Brazilian coast. The system 
will afford communication between Rio de Janeiro and all the 
Lloyd fleet all the time, except the New York service when ships 
are out of range. 

The R. M. S. Makura is said to have created a record for the 
Pacific by speaking North Vancouver at a distance of 2,080 miles. 

A Poulsen wireless telegraph station is being erected at San 
Francisco, and will be followed by others at Los Angeles and Port- 
land. The American Poulsen Co., according to the Electrical 
World, intends to establish 480 stations for communication over 
land and sea. 

According to the Stundard, about 521 naval vessels are equipped 
with wireless stations, of which 176 are British, 140 French, and 93 
German, no other country having more than 27 (except the United 
States, for which data are wanting).. Great Britain has 113 stations 
on merchant ships, and Germany 67, out of 260. Some 350 ships 
are equipped with the Marconi system. 

A proposition has been put forward that the cable companies 
should erect wireless stations at their cable stations on the route to 
India, for communication with vessels. 

Experiments have been carried out by Baron von Lepel in com- 
muyication by his system between Slough and Paris and Brussels. 
The eystem is worked by the Anglo-German Wireless Syndicate. 

The City of Dublin Steam Packet Co. is fitting its mail packets 
with Marconi wireless telegraphy. , 

* Wireless" in Chicago, —At this time, there are 
estimated to be not less than 800 amateur wireless telegraph 
stations in Chicago. This figure, which has been made on a con- 
servative basis, includes the total present number of active, dormant 
and neglected outfits in which the interest of their generally 
youthful owners is at various degrees of intensity. It numbers 
equipments ranging from the 4-in. spark coils of beginners up to the 
high-powered stations of advanced amateurs, which are in all 
respects equivalent to the commercial outfits. In addition to the 
amateurs, there are three wireless telegraph companies having 
stations in Chicayro—the United Wireless Telegraph Co., the Great 
Lakes Radio-WirelessCo. and the Continental Consolidated WirelessCo. 
The first-named concern does a commercial business with its chain of 
wireless stations on the shore of the Great Lakes and with 5 vessels 
equipped with its apparatus. Llectrical World. 


` CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — August 16th. Bare hard-drawn copper 
cables (3 tons 2 cwt.) for the Corporation of Melbourne. See 
Official Notices August 5th. 

August 23rd. 4.840 yards single- conductor lead- covered cable 
(460 volts), and 880 yards concentric lead - covered cable (2,000 volts), 
for the Corporation of Melbourne. See "Official Notices” 
August 5th. 

August 30th.— Telegraph and telephone material, for the P.M.G.'s 
Department in Victoria. See "Official Notices" July 29th. 

September 7th.— Battery material and glassware for the P.M.G.8 
Department in Queensland. See “Official Notices July 22nd. 

September 20th.— Telegraph and telephone material, for the 
P.M.G.'s Department in Victoria. See Official Notices August 5th. 

September 27th.---Electric lamps for the P.M.G.'s Department in 
Victoria. See "Official Notices " to-day. : 

October 4th.- Telegraph and telephone material for the P. M. G.s 
Department in Victoria. See "Official Notices" to-day. 

October 4th.—-Telezgraph and telephone insulators for the P.M.6.8 
Department in all States. See Official Notices“ to-day. 


Austria-Hungary.—Tendersare invited until October Ist, 
for an electric supply installation for the town of Mostor. 


Belgium.—September 11th. "Tenders will be received 
at the " Direction Générale des Ponts et Chaussées, rue de Louvain. 
38, Brussels.“ up to September 11th, for the supply and installation 
on the tidal quay at Ostend of four electric travelling cranes. For 
further particulars see this column in last week's issue. 

The municipal authorities of Hollorne-aux-Pierres (province of 
Li¢ve) are inviting tenders until the 27th inst. for the establish- 
ment of a central electric lighting station in the town. 


Canada, — WixNiPEG.— September Ist. Manufacture, 
delivery and installation of 46,000 ft., 13,000-volt three-core cable: 
specifications from Power Engineer's Office, Winnipeg: tenders to 
M. Paterson. Secretary, Board of Control. The specification: and 
conditions may be seen by British makers at the Commercial 
Intelligence Branch of the Bourd of Trade. 
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Chelmsford. — August 31st. Supplying and fixing 
wiring for lighting Trinity Road Schools by electricity, with 
alternative tenders for gas lighting, for the T.C. W. H. Pertwee, 
architect, The Institute, London Road, Chelmsford. 


Dublin.— August 24th. Wiring and fittings for electric 
lighting of the workhouse, James's Street, for the South Dublin 
Union. See "Official Notices" August 5th. 


Egypt.—October 20th. Electrical installation and refri- 
gerating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal. 


France.—November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Ipswich.—August 22nd. Underground cables, for the 
Corporation Electricity Department. See Official Notices to-day. 


Kirkcaldy.—Tbe Corporation invites tenders for work 
and material required in the extension of tramways to Dysart. 
Particulars from Q. F. Francis, burgh electrical engineer. 


Lancaster,—-Six 25-H. P. shunt-wound motors, with start- 
ing switches, fer Messrs. Waring & Gillow, Ltd. See Official 
Notices to-day. 


London.—L.C.C.—August 30th. Wiring and fitting for 
electric lighting of the second section of the Woolwich Road car 
depot. See "Official Notices” July 22nd. 

August 30th.—Covering cables with asbestos tape. See “ Official 
Notices August 5th. 

HackKNEY.—September 15th. Extension of the main switchboard, 
for the Borough Electricity Department. See “ Official Notices” 
to-day. 


Newport.—August 15th. Carbon-filament lamps, radiator 

lamps, flame arc carbons, and alternating and direct-current two- 

rate and prepayment meters, for the Electricity and Tramways 
Committee. See “ Official Notices” July 22nd. 


New Zealand,—December 15th. Installations of wireless 
telegraphy at Doubt less Bay, Gisborne, Cape Farewell, Sumner and 
Bluff. See Official Notices August 5th. 


Oldham. — August 17th. Construction of tramway 
(except electrical equipment), Ripponden Road, for the T.C. 
Borough Surveyor. (Returnable deposit of £1 1a.) 


Rainhill.—August 25th. Telephone apparatus and cable 
at the County Asylum, for the Lancashire Asylums Board. See 
Official Notices August 5th. 


Rawtenstall.—Tlhe Council has decided to ask for 
tenders for six new one-deck saloon cars to carry 26 passengers 
and to have a smoking compartment at each end. 


Salford.—August 15th. 500 tons of steel tramway rails, 
for the T.C. General Manager, 32, Blackfriars Street. 


Spain.—August 16th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders for the concession for the 
establishment and working of a telephone line in the Linares 
district. 

Tenders have lately been invited by the municipal authorities of 
Malagon (Province of Alicante) for the concession for the electric 
lighting of the town during a period of six years. 


CLOSED. 


Australia,—Sypnry.—According to the Australian Min- 
ing Standard, the tender of the Australian General Electric Co. of 
£9,135 for the supply of switchboards and transformers at the 
Council's electric power house, and the tenders of Messrs. Noyes 
Bros., British Insulated and Helsby Cables. Ltd., and Mr. Jas. 
Connolly, for other electric lighting materials, are recommended. 


Bury.—The Corporation has accepted the tender of 
Messrs. Siemens Bros. & Co., Ltd., for the supply of E.H.T. trunk 
mains to be laid from the new power station to the present elec- 
tricity works. 


Cardiff, —^A contract for electric light installation at the 
new Welsh Calvinistic Methodist Church and Schools has been 
secured by Messrs. A. G. Arnold & Son, Newport, Mon. 


Denknark.—The Allmänna Svenska Elektriska Co. has 


closed @ contract with the Corporation of Odense, Denmark, for 


the building of an electric tramway in that town. 


F Eccles.—The T.C. has accepted the tender of Messrs. E. M. 
Evans & Sons, Manchester, for the electrical wiring and fittings for 
the proposed new secondary school, at £161. 


Edinburgh.—Messrs A. W. Penrose & Co., Ltd., of 
109, Farringdon Road, E.C., have secured the contract for the 
electric lifts required in the new head post office at Edinburgh, the 
contract amounting in all to about £4,000. This is in addition to 
the following work which they already have in hand for the Post 
Office:— Three 30-cwt. goods lifts for the new Western District 
Post Office ; three alternating-current lifte, Sheffield ; one passenger 
lift, Leeds ; one passenger lift, Newcastle-on-Tyne. 


Farnham.—The Farnham Asylums Committee of the 
Southampton C.C. has accepted the tender of Messrs. Shalders and 
Davis, Southampton, for electrical machinery, at £1,715. 


Folkestone.— The T.C. has accepted the tender of Mr. 
E. Morgan, at £69 15s., for supplying and fixing electric fittings at 
the Corporation offices. 


France,—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows:—La Société des 
Trefileries de Fourchambault, of Fourchambault (Nievre) 505 tons 
of galvanised wire, and 100 tons of iron wire, 3 mm. dia., and 100 
tons ditto, 4 mm. dia. La Société des Trefileries de Creil, of Creil 
(Oise), 100 tons ditto 4 mm. dia. ; Les Forges et Acieries de Commercy, 
of Commercy (Meuse), 100 tons ditto; and Messrs. Madcellot & Co., 
of Turville (Haute Marne), 100 tons ditto. 


Germany,—The municipal authorities of Berlin have 
placed the contract for the electrical equipment of their second 
central generating station at Lichtenberg with the Siemens- 
Schuckertwerke Gesellschaft. | 


Hamilton.— Mr. William Torrance, electrical engineer, 
Hamilton, has been successful in securing the electric lighting and 
wiring contract in connection with the erection of the new 
Hamilton Academy. The contract price exceeds £1,500. 


Manchester,—The City Council has accepted the tender 
of the Union Cable Co., of Berlin, for service cables, at £1,500. At 
the meeting on August 3rd objection was raised to the order going 
to a foreign firm. but the chairman of the Electricity Committee 
said the lowest British tender was £2,750, and there was no doubt 
that a cable ring existed in England. An amendment to refer the 
matter back to the Committee was negatived. 


Motherwell.—The Council has accepted the offer by 
Messrs. Chamberlain & Hookham, Ltd., Birmingham, for meters. 
Acceptance of. the following offers was also recommended. For 
cooling tower—-Messrs. Balcke & Co., London, £818. For Cable--- 
Callender's Cable & Construction Co., Ltd., London, £530. For 
switchboard extension —Siemens Bros. Dynamo Works, London, £305. 


Rawtenstall.—The Electricity and Tramways Committee 
has decided to let the contract for the overhead equipment includ- 
ing standard poles and wiring in connection with the tramway 
extension up the Whitewell Valley to Messrs. Clough, Smith & Co., 
and for the cables to Messrs. Glover & Co. 


Salford.—The T.C. has accepted the following tenders :— 


Messrs. ay d Bros., Manchester.—Telephonic installation at the Sana- 
torium, A i 

British United Road Traction Co., Ltd., Manchester.—38 to 34 H.P. Halley 
petrol tower wagon, £670. 

Meisrs. T. Robinson & Son, Ltd., Rochdale.—Moulding machine, £36, and 
ee nS £20. 

Messrs. C. Churchill & Co., Ltd., Manchester.—Lathe, £58. 

Selson Engineering Co., Ltd., London.—Shaping machine, £68. 


Sheffield,—' The T. C. has accepted the following 
tenders :— British Insulated and Helsby Cables, Ltd., two miles of 
figure-8 bronze trolley wire, 8d. per pound. less 24 per cent.; 
Messrs. W. T. Glover & Co. Ltd., 10 tons of H.C. copper wire. to be 
made up into cables during a period of two years; Messrs. Gilbert 
Heathcote & Co., constructional steel work for extensions to boiler 
house, Neepsend generating station, £6,355. 


Stockport.— The T.C. on August 3rd accepted tlie 
following tenders for supplies to the electricity and tramway 
works :— 


Morgan Crucible Co.—Carbon brushes. 

British Insulated and Helsby Cables, Ltd. - Overhead line materials. 
Mr. T. Richardson.—Slipper blocks. 

Henry Hollingdrake & Son.—Nuts, bolts and ironmongery. 


Swansea,—The Harbour Trustees have accepted the 
tender of Messrs. C. & A. Musker (1901), for the supply of three 
electric transporters for the sum of 44, 100. The transporters are 
intended for the new King's dock. 


Walsall,—The T.C. has accepted the following tenders :— 
Messrs. H. G. Richardson & Co., providing low-tension switchboard 
and altering a switchboard, £88 108. ; the Union Electric Co., Ltd., 
three high-tension isolation switches, £19 10s. 


West Bromwich,—The T.C. has accepted the tender of 
the British Insulated and Helsby Cables, Ltd., for cables for a year. 


Wolverhampton, — The -Electricity Committee — has 
accepted the tender of Messrs. Batley, Pegg & Co.,:Ltd., for the 
supply of 1,000 cast-iron socket pipes. 
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NOTES. 


Electrical Dehydration of Oil._—According to the 
Journal of Electricity. Power and Gas, an electrical process for 
treating the waste oil pools in California, which are at present 
valueless owing to the large proportion of water which the oil 
contains, has been patented by Dr. E. G. Cottrell, Professor of 
Physical Chemistry at California University. The process is said 
to treat the oil mixture at a cost of about 1 cent per barrel. The 
material to be treated is an intricate mechanical mixture of oil and 
water: subjecting this to the influence of a H.T. alternating 
current results in the minute water particles agglomerating and 
sinking. The treating apparatus is essentially a huge Leyden jar 
whose disruptive discharge penetrates the oil film and allows the 
water particles to run together. This phenomenon was observed in 
a high-power microscope, and is probably the best explanation of 
what actually takes place. In practice an alternating current is 
stepped up through a transformer to about 10,000 volts. The oil 
is delivered to the treater and passed on to the storaye tanks, the 
precipitated water being carried off at the bottom. A plant has 
been in use with a capacity of 500 barrels per day, and in a five 
months’ run treated waste'oil, gaining therefrom 75,000 barrels of 
marketable oil. This oil formerly contained 14 per cent. of water, 
which was reduced to less than 2 per cent. A plant is also being 
installed in the Santa Maria fields at one of the wells of the 
Pacific Coast Oil Co. This handles 1,000 barrels daily of oil con- 
taining about 25 per cent. of water. Experiments show that 
it requires about one-seventh of a KW.-hr. per barrel of oil treated. 
It is expected further to reduce this consumption by the use of a 
rotating electrode. 


Radium in Australia,—It is reported that Mr. 
Niemann, Government chemist at Pine Creek, claims to have dis- 
covered the existence of radium, possibly in large quantities, in the 
Northern Territory. 


Overhead Wires and Aviation.—The rapid progress 
that has recently been made in aviation, especially in France, would 
seem to be bringing forward some new problems for electrical 
engineers to solve. For example, the French National Aerial League 
has just drawn the attention of the French Minister of Public 
Worka to the increasing number of cross-country flights by 
aeroplanes, and urges that consequently measures should be intro- 
duced requiring all electric transmission lines to be provided with 
signals to warn aviators of their approaching the same when 
descending from a flight. 


Copper.—Messrs. Merton’s circular for July 30th shows 
further decrease in the visible supplies, which have fallen from 
103,957 tons (end of June) to 99.239, a reduction of 4,718 tons. 
The reduction since the end of February has been 14.216 tons, or at 
the rate of 2,843 tons per month. The withdrawals during July 
have been principally from English ports (2,046 tons), France 
dropping 74 tons, and the rest being reduction of quantities afloat. 
The detailed returns show higher figures for the States and Spain, 
averayre for Chile and Australia. The deliveries at 45,027 tons is 
considerably the highest figure for the past two years, and accounts 
for the hardening in the price. 


Parliamentary.—On August 3rd the Royal Assent was 
given to the following Acts: Electric Lighting Orders Confirm- 


ation Acts, Nos. 1,2 and 4; Tramways Orders Confirmation Act; 
Metropolitan District Railway Act ; London United Tramways Act, 


and the London County Council (Tramways and Improvements) | 


Act, 1910, 


British Metal-Filament Lamps.—Referring to the 
claim of Metalite, Ltd." to be the only British manufacturers of 
metal-filaments in any considerable quantities, the solicitors to the 
"Z" Electric Manufacturing Co., Ltd., have written to the Press 
pointing out that their clients have been manufacturing and selling 
British-made metallic-filaments and lamps for some years, and 
claiming for them the premier position. They point out also that 
recently the company obtained judgment in the High Court 
upholding one of their most important patents and granting 
damages, with an injunction restraining the importation of lamps 
infringing this patent. 

The Edison and Swan United Electric Light Co., Ltd., have also 
written stating that they have for a long time been manufacturing 
metallic-filaments and lamps at their Ponder's End and Newcastle 
works in very considerable quantities. 


The British Association.—The Tes of Friday last 
published a forecast of the forthcoming meeting of the British 
Association at Sheffield. which opens on August 3Ist. On the 
evening of that day the retiring president, Sir J. J. Thomson, will 
introduce his successor, Canon T. G. Bonney, who will deliver his 
innugural address, Among the papers of electrical interest are the 
following : Atmospheric Electricity," by Dr. Chree (Section A): 
address by Prof. Dalby. President of Section G; “The Laws of 
Electromechanies" by Prof. S. P. Thompson: “ Accelerometers,” 
by H. S. Wimperis; The Electrification of the Brighton Railway," 
by Philip Dawson ; “Heat Insulation.” by F. Bacon; and a joint 
discussion on combustion with Section B. An admirable pro- 
gramme of receptions, garden parties, visits to works, and excursions 
in the neighbourhood has been arranged, and we have no doubt 
that the visit to the city of steel will prove both instructive and 
enjoyable. 

It has been proposed that the Australian Government shall invite 
the Association to meet in Australia in 1913 or 1914. 


Storage Battery with Porous Partitions,—In a 


recent issue of the Electrical World a battery is described which is 
provided with porous porcelain plates to keep the paste in position 
in the leaden grids. The porous plates are small and corrugated, 
and are securely attached to the grids. . 


Engineering and Machinery Exhibition.—This Ex- 
hibition will be opened on September Ist, at Olympia, and will 
remain open until September 26th. 


The Metrie System.—In a leading article the Electrical 
World recently drew attention to the isolation of the English- 
speaking peoples amongst the civilised nations of the world, in 
their retention of an archaic medley of weights and measures,” 
and urged the necessity of action to bring about the reform that is 
so greatly needed. Such action has been taken by the American 
Electrochemical Society, which has decided that all papers read 
before it and containing English measures must have the corres- 
ponding metric values inserted immediately thereafter in parentheses, 
The same rule has been adopted by the Illuminating Engineering 
Society, and it is understood that the American Institute of Elec- 
trical Engineers will follow suit in the course of the next six 
months. It is believed that this practice will render the Proceedings 
of these societies of interest and utility to foreign engineers, and 
we cordially second our contemporary's suggestion that all engineers 
and engineering societies should adopt it also. We note that on 
August 4th the House of Representatives of the Australian Com- 
monwealth passed a resolution, with only two dissentients, approv- 
ing the adoption of the decimal system—by which, no doubt, 
the metric system is meant—in Australia, and agreed that the 
adoption of the system throughout the Empire should be put for- 
ward for approval at the next Imperial Conference. If this 
country delays much longer it will be in danger of finding iteelf 
alone in clinging to a chaotic code (to call it a system would bea 
contradiction in terms) abandoned by all its rivals, as a clog upon 
progress and a source of continual waste of physical and mental 
labour. 


Educational.—G.Lascow AND WEST OF SCOTLAND 
TECHNICAL COLLEGE.—The day classes begin on September 27th, 
and the evening classes on September 22nd. The Diploma of the 
College is granted in civil, mechanical and electrical engineering, 
&c., and leads up to the B.Sc. degree of Glasgow University. New 
engineering laboratories have recently been built and equipped. 
Particulars are given in our advertisement pages to-day. 


Diesel Plant at Saltburn.—The Saltburn electricity 
works of the Cleveland Trust, Ltd., were first started with a gas 
plant equipment, but the results were not in any way those which 
were anticipated. This plant was superseded by a steam-engine plant, 
which, while giving every satisfaction when considered from the 
points of view of reliability and continuity of supply, "had fuel 
costs so high that it was exceedingly difficult to make the concern a 
payable proposition, this being, unfortunately, the position of many 
small steam-driven power stations in various parts of the United 
Kingdom.” It was accordingly decided to install an internal com- 
bustion engine of the Diesel type, supplied by the Diesel Engine Co., 
Ltd. We give some particulars from an official report on this case 
which may be of general interest :— 

The fuel costs, with the suction gas plant, were never below 
"('5d. per unit generated, and with the steam plant the lowest 
figure was 0'6d. per unit generated." This latter figure, although a 
good one for a small steam plant, is considerably higher than the 
guarantee given with the Diesel plant of 0685 lb. of fuel oil per 
unit generated, and a contract for fuel oil delivered at Saltburn at 
the rate of 47s. per ton in 10-ton tank wagons, free on rail alongside 
works, has been entered into. It will be seen, therefore, that " the 
fuel costs in this power station will be 0:172d. per unit generated. 
It is estimated that 83.500 units will be generated during the 
coming year, the total fuel bill being the very small sum of 
£59 168. 10d.“ In many small stations it is almost impossible to 
produce a balance-sheet showing a profit, and in nearly every case 
this is due to the fact that the cost of the stand-by losses on 
the steam- raising plant amount to more than the cost of actually 
generating the energy required. 


Mining Exhibitiom,—A private exhibition of colliery 
and mining specialities, signalling systems and telephones, motors 
cables, &c.. is being held from August 8th to 27th, at the Park 
Hotel, Cardiff, and from August 31st to September lOth, at the 
Metropole, Swansea, by the Adnil Electric Co., Ltd., of Adnil 
Building. Artillery Lane, E.C. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their morements, 


Central Station Officials. —Tlie Hereford T.C. has 
increased the salary of Mk. WATSON, charge engineer, from 35s. to 
45. per week. 

The Finchley District Council has increased the salary of Mr. E. 
CALVERT. electrical engineer, from £500 to £525 per annum. 

The West Bromwich T.C. has increased the salary of Mx. W. W. 
ALSTON, assistant electrical engineer, from £140 to £150 per 
annum, which is to be the maximum, . 
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. General.— Mk. P. M. HAurshink has been appointed 
lecturer and instructor in engineering subjects at the Municipal 
Institute, Walsall, at a salary of £160 per annum. 

The marriage took place at Erith on July 28th, of MR. ERNEST 
EDWARD JUDGE, assistant works manager at Gravesend for Messrs. 
W. T. Henley's Telegraph Works Co., Ltd., and Miss E. G. Clark, 
second daughter of Mr. C. Clark, of Northumberland Heath. 

Mr. J. W. SAALER, who has been in charge of the Manchester 
branch of Messrs. Bruce Peebles & Co.. Ltd., has left for South 
Africa to take up an important position for the firm at Johannesburg. 
He is succeeded at Manchester by Mx. H. B. TILLEY. 


Tramway Officials, Mk. E. P. Lister, of Blackpool, 
has been appointed chief clerk of the tramways by Colchester T.C., 
succeeding MR. W. J. MCDONALD, who has been appointed traffic 
superintendent of the Burton and Ashby Light Railway. 

The employés of the Mansfield Tramways Co. Ltd, have 
presented a. polished oak smokers’ cabinet to MR. T. G. GREGORY, 
who has severed his connection with the company. 

: Obituary.—On Sunday last Annie Matilde, the wife of 
Mr. H. F. PARSHALL, died suddenly, at an early age. We offer our 
sincere condolences to Mr. Parshall. 

The death occurred on July 31st, after an operation, of MR. W. B. 
SISLING, one of the managing directors, and formerly secretary of 
Messrs. Laurence, Scott & Co., Ltd., Norwich. He was 50 years 
of age. and had been connected with the company from ite 
inception in the early eighties. He has left a large number of 
friends, including ourselves, all of whom formed a high opinion not 
only of his business ability and integrity, but afso of his technical 
knowledge. 


CITY NOTES. 


Metropolitan District Railway Co. 


THE report of the directors for the half-year ended June 30th, 1910, 
states that the expenditure on capital account during the half-year 
has been £51,673. The gross receipts have amounted to £300,046, 
being an increase of £26,727 on the receipts for the corresponding 
half of last year. The working expenses have amounted to £143,331, 
being a decrease of £4,765. Commencing March lst, 1910, the 
company inaugurated a through service of trainsto Uxbridge under 
the provisions of the Harrow and Uxbridge Railway Act, 1899. 
After providing for interest and other charges, and setting aside 
£10,000 as a reserve for renewals, the net revenue account shows a 
credit balance of 4 62.277, and the directors recommend that a 
dividend at the rate of £4 per cent. per annum be declared on the 
4 per cent. guaranteed stock, and that a dividend at the rate of £3 
per cent. per annum be declared on the 44 per cent. first preference 
stock. The following table gives & summary of comparative 
figures for the first halves of the years 1910 and 1909 :— 


Half.ycar ended Half-year ended 
June 30th, 1910. June 30th, 1909. 


Gross revenue es e" 300, £278,319 
Working expenditure .. P Se 143,831 148,096 
Wassengers, including workmen and season- 

ticket holders’ journeys ps .. . 86,180,308 82,949,895 
Passengers carried at workmen’s fares 6,646,532 6,005,454 
Passenger receipts ue T" £290,483 4254, 020 

in-mileage on District Railway „666, 557, 

CIA. d 6,646,998 6,201,738 


Car-mileage on District Railway 
The. Bill which was approved by the proprietors at the meeting in 
February last, has now become law, having received the Royal 
Assent on August 3rd. Under the provisions of the Metropolitan 
District Railway Act, 1910, the holders of the4 per cent. guaranteed 
stock, in lieu of their extinguished claims for dividend arrears, are 
entitled to receive in respect of each £100 of such stock (1) £14 15s. 
4 per cent. guaranteed stock fully paid (subject to income-tax) ; 
(2) four warrants of 10s. each (subject to deduction of income-tax), 
payable respectively on August 15th, 1910, February 15th, 1911, 
August 15th, 1911, and February 15th, 1912. These warrants will 
be issued along with the warrant for the dividend for the past half- 
year, and the certificates for the additional stock as soon as 
"practicable. Income - tax deduction in respect of the stock 
to be issued wil be made in stock. The Act of 1910 
confirms the agreement with the London and South- 
Western Railway Co. providing for widening the railway so as to 
give the District Co. the exclusive use of two tracks between 
Turnham Green and Ravenscourt Park, which was approved by the 
proprietors at the meeting in February last, and the work has been 
commenced. The Bill promoted by the Charing Cross, Euston and 
Hampstead Railway Co. for extending their railway to a point 
under this company's Charing Cross Station, failed to pass through 
Committee in the House of Lords. The Bill for power to construct 
a railway between Wimbledon and Sutton has passed through 
Parliament, and contains clauses giving this company running 
powers over the proposed railway. The directors regret the retire- 
ment of Mr. James R. Chapman from the board in April last ; Mr. 
Albert H. Stanley, general manager of the company, since Septem- 
ber, 1907, was elected a director to fill the vacancy. Sir George 
Gibb resigned his office as managing director on his appointment in 
May last to the position of chaimnan of the Road Board, and Mr. 
Albert H. Stanley was then appointed manaying director. Mr. 
Joseph Carter, secretary of the company since January. 1905, was, 
at the ssame time, appointed assistant to the managing director, and 
Mr. W. E. Mandelick was appointed secretary. The Right Hon. 
Lord George Hamilton, P. C., has consented to act as chairman of 


the company. 


Sir George" Gibb presided on Wednesday over the half-yearly 
meeting held at the Westminster Palace Hotel, Victoria Street, S.W. 


The CHAIRMAN, in moving the adoption of the above report, said it 
gave him great pleasure to be able on that, the last occasion on 
which he would address them from that chair, to submit accounts 
which were so satisfactory as those now before them. They had 
had a record year both in traffic and in revenue. They had carried 
36 million passengers, or an increase of 34 millions, and the passenger 
receipts amounted to £280,000, an increase of £26,000, which was 
equal to an advance of 10 per cent. The average receipt per 
passenger was 186d. The season ticket revenue continued to show 
a good increase — 4 8,389, equal to 294 per cent. The increase in 


traffic was general throughout the whole system—at practically all 


the stations, with the exception of a few on the eastern side of the 
City. . There was a decrease in the working expenses of 34 per cent.— 
the main item being a reduction of £5,300 in car repairs.. They 
need, however, attach no special significance to that figure, as it 
was due to & special expenditure on aecount of the converting of 
the hand-working doors to the pneumatic principle in the 
corresponding half of 1909. Train charges also showed a decrease, 
which was mainly due to the large saving which had been effected 
in the cost of electric current. They had effected a saving in 
that item of no less than 23 per cent., as compared with the 
corresponding period last year. Two important factors had contributed 
to that result. The shareholders would remember that at the last 
meeting he mentioned they were making arrangements for altering 
the scheme in regard to the depreciation fund. Under an arrange- 
ment with the Power House debenture-holders they had to place a 
sum calculated on a 24 per cent. basis on the total capital expendi- 
ture, whether it was spent on machinery, land or buildings, to depre- 
ciation. He thought that was a wise and prudent arrangement to 


` 


begin with, but now that the depreciation account had amounted to . 


£148,000, it was plain that the sum set aside was substantially in 
excess of any reasonable calculations for depreciation. Therefore, 
they had arranged, with the sanction. of the trustees of the Power 
House debentures, that the sum set aside should be £20,000 
per annum, instead of a varying amount somewhere in the neigh- 
bourhood of £35,000. Another factor—and, perhaps, the main 
factor—was that they had got rid of the unsatisfactory steam 
turbines which were oriyinally installed, and now had Parsons 
steam turbines, which were giving most satisfactory results. The 


cost of coal had not contributed to the saving, because during the. 


past half-year the average price of that article had been slightly 
higher than in the corresponding period of 1909. Against the 
saving he had mentioned, they had got to set the increase in con- 
sumption of current due to the greater car-mileage, and the 
total result was a net decrease in the train working of 
£1,500, and in working expenses a net reduction of 44, 765. 
They had, as in former years, set aside to renewals and contingencies, 
£10,000, and, after carefully looking into the matter, they thought 
that a reserve of £20,000 a year for renewals and contingencies 
was proper and adequate. The Bill promoted by the company 
received the Royal Assent on August 3rd, and they could not issue 
their accounts till then, as they were based on the provisions of 
that measure. The scheme for dealing with the arrears of dividend 
on the guaranteed stock was sanctioned by Parliament, and con- 
sequently that item in the balance-sheet now disappeared. They 
were all aware that the scheme involved an increase in the 
guaranteed stock, which would require £7,500 per annum, and four 
warrants had to be met for the next 34 years, amounting to 
£6,250 each. The position of the company was such that the pay- 
ment of those warrants and of the full dividend on the guaranteed 
stock might be regarded as absolutely sure. The general outcome 
of the half-year's working was very satisfactory. The guaranteed 
stock received its full dividend ; the first preference stock got 33 per 
cent. ; and £8,527 was catried forward to the next half-year. He con- 
fessed the results were somewhat better than he anticipated. "They 
had a very good half-yearin June, 1909—the increase in the amount 
available for dividend in that half-year was £28,000, which, with the 
£10,000 placed to reserve, amounted to £358,000. Last December 
the results, although good, were not quite so good, and the smaller 
percentage of increase per passenger in that half-year made them 
cautious in estimating the results for the half-year under review. 
He was glad, however, that the results had exceeded their expect- 
ations. He had dealt somewhat quickly with the past half-year's 
work, and it would, perhaps, be interesting if he gave them a short 
survey of the company over a longer period. Naturally, he looked 
at the time during which he had been connected with the company. 
When he became its chairman 4} years ago, the company's darkest 
days were just beginning. In June, 1906, the passenger revenue 
was down to £204,000, although only a few years before it had been 
£100,000 in one half-year. The passenger revenue at the present 
time was £280,000, an increase of 374 per cent., or an average over 
the four years of 9°37 per cent. per annum. The service, as they 
knew, had been greatly increased and accelerated. "They had in- 
creased their train-mileage 38 per cent. and that was practically 
the full measure of the service placed at the disposal of the com- 
pany. They ran 36 trains in the hour between South Kensington 
and the City, and Mr. Stanley told him that he hoped very 


shortly to get that increased to 40 trains in the 
hour. The balance of debenture interest in June, 1906, was 
£60,595, which fell short by nearly £40,000. Now, that adverse 
balance had been converted into a surplus of £63,000. The 


position, as regarded the capital account, was equally satis- 
factory. In, June, 1906, they had a debit balance of £100,000, 
and temporary loans amounting to £165,000, together 4 265.000. 
To-day they had to the credit of the capital account £99,981. and a 
renewals reserve amounting to £30,452, and there were unissued 
prior lien debentures, which could be used for any necessary 
expenditure, with the consent of debenture-holders, amounting to 
£200,000. He thought, therefore, they might regard the financial 
position with equanimity. The really interesting period, how- 
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ever, was the past nine years, and during that time, the District 
Railway had been saved from wreck—saved for the benefit of the 
public and the shareholders. He thought he might say with 
confidence, that except in regard to the rolling stock to which he 
would not commit himself, the shareholders had one 
of the finest underground railways in the whole world. 
With regard to the future, he saw no reason why the District 
should not for many years enjoy great prosperity. 
good, and it served good residential districts. It might be neces- 
sary to spend money shortly on the rolling stock, but that could 
be raised from the renewals fund. The most important question 
they had to consider was that of fares. In June, 1906, their 
average receipt per passenger was 1°67d., and on such a figure a line 
with the length of the District could not possibly live. In Sep- 
tember, 1906, alterations were made in the fares, and the average 
receipt per passenger was now l'86d. If they had kept at their old 
figures they would be losing now £70,000 per annum owing to the 
larger percentage of shorter distances and lower fares. He was no 
advocate of high fares, and he thought that their charges of 3d. 
and under were reasonable and yielded & maximum traffic. It was 
impossible to think of raising the lower fares whilst they had the 
overhead competition of the omnibuses. In conclusion, Sir George 
paid a warm tribute to the help Mr. Stanley had given him and the 
company, and also referred to the loyalty of the staff, and remarked 
that he regretted leaving the company, and he could only wish a 
prosperous career for the undertaking in the future. 

LORD GEORGE HAMILTON, in seconding the resolution, referred 
to the work done by Sir George Gibb, and said that, although it 
was true that Mr. Stanley had given their chairman valuable assist- 
ance, yet it was mainly due to Sir George's sound acumen and judg- 
ment that most of the improvemente had been effected. 

The report was adopted. 


Barbados Electric Supply Corporation, Ltd. 


THE statutory meeting of the shareholders of this company was 
held on Wednesday at Basildon House, Moorgate Street, Mr. L. W. 
Hawkins presiding. 

The CHAIRMAN said that the meeting was purely of a formal 
character, called in compliance with the Companies’ Consolidation 
Act. The electric lighting order, to acquire which the company 
was formed, was sanctioned by both branches of the Barbados 
legislature in May. Since the issue of the prospectus, Mr. W. C. 
Kenny, a director of the Royal Mail Steam Packet Co., and an old 
resident in Barbados, had been asked by the directors to join the board, 
and he had doneso. His knowledge of local matters had already proved 
of great assistance, and they were confident that when his election 
came up for confirmation at the first annual general meeting, that 
confirmation would be readily given by the shareholders. Mr. W. C. 
Shettle had been appointed general manager and resident engineer 
in Barbados, and sailed in company with Mr. Hooghwinkel, the 
company's consulting engineer, on the 6th of last month. They had 
received communications from both of thein since their 
arrival, and the reports received from them and from the 
company's solicitor in Barbados in regard to the demand 
for electrical energy were of an encouraging character. 
The greater part of the plant and materials required for 
the equipment of the undertaking had been ordered, and a 
portion of them had already been shipped. A site had been secured, 
and it was anticipated that construction would shortly commence. 
There being no questions from shareholders, the proceedinys 
terminated with a vote of thanks to the chairman. 

The statutory report shows that £11,995 was received by the 
company in respect of 23,415 preferred and participating shares 
allotted; no advice has been received in regard to shares allotted 
in Barbados. 


Tyneside Tramways and Tramroads Co. 


THE half-yearly meeting of the shareholders of the Tyneside Tram- 
ways and Tramroads Co. was held at Newcastle-on-Tyne on August 
9th. The half-yearly report stated :—-" The surplus of receipts over 
expenses is & 3. 056. which. with the balance brought forward from 
last half-year of £521, makes & total to the credit of profit and loss 
account of £4,177, and after deducting interest on debentures, 
loans, &c., amounting to £1,033, there remains an available balance 
of £3,144. This profit the directors propose to appropriate as 
follows : (1) In the payment of dividend on the preference shares 
at the rate of 5 per cent. per annum (less income-tax), £601 ; (2) 
in the payment of dividend on the ordinary shares at the rate of 1 
per cent. per annum (less income-tax), £669; (3) in placing to the 
credit of reserve for renewals, depreciation and other contingencies, 
thus increasing the amount to 4 8.500, £900; (4) in setting aside 
for the reduction of reyvistration and formation expenses, £330 ; 
making a total of £2.500, and leaving to be carried forward to next 
half-year, £643. The sum brought forward this half-year is £121 
less than was brought forward to the corresponding half-year in 
1909, and the amount available for division is £102 less than at 
June 30th, 1909. The trathe receipts, which, during the earlier 
part of the year, were less than those of the corresponding period 
of last vear, improved towards the close of the six months. with the 
result that they show an increase for the half-year of £145 98. 11d. 
The trade of the district now appears to be improving" 

Dr. J. T. Minz. chairman of the company, presided, and in 
moving the adoption of the report, said that although the tratlic 
receipts had increased, they had not reached their anticipations, and 
had not recovered the position they were in three years ago. 
Ordinary traffic had decreased £233. but that had been made up by 
a small increase in workinen s traffic of £12, and an increase of 


Its location was 


£336 on holiday traffic. Practically the car-mileage and expenses 
were the same as in the preceding year. They had written off £900 
to reserve, and £330 for preliminary expenses. During the past 
few weeks there had been an increase of £205 in the receipts. 


Mr. W. H. Knowles seconded the adoption of the report, which was 
agreed to. 


Lanarkshire Tramways Co. 


THE eighteenth ordinary meeting of the above company was held 
on August 4th, at 83, Cannon Street, E.C., under the chairmanship 
of Mr. A. R. Monks, when the following report was presented. 


The proceedings were purely formal, the report being adopted on 


the motion of the Chairman, seconded by Mr. H. C. Levis :—" For 
the half-year ended June 30th, 1910, revenue amounted to £36,181, 
and expenses to £20,599, leaving £15,582. Deducting contributions 
payable to local authorities £825, and interest on debentures £608, 
and adding balance brought forward from December 31st, 1909, 
£1,329, there remains a balance of £15,477, which the directors 
recommend to be disposed of as follows :—£9,432 to dividend at 
the rate of 54 per cent. per annum on the issued share capital ; 
£6,045 to revenue new account. The traffic receipts show an 
increase of £4,058 over those for the corresponding period of last 
year. This increase ie attributable to the improved trade conditions 
and the extensions to Uddingston and Newmains, which were opened 
for public traffic in July, 1909. The expenses show an increase of 
£2,913. The directors will, as usual, provide for depreciation when 
the final accounts are made up at the end of the year.” 


Great Northern and City Railway Co. 


THE Earl of Lauderdale presided on Wednesday over the half-yearly 
meeting of the above company, held at Westminster Palace Hotel, 
Victoria Street. 

In moving the adoption of the report (see p. 225), the CHAIRMAN 
said it would be seen from the traffic returns that they had carried 
75,641 passengers less, and there was a decrease of £525 in the 
revenue from this source, as compared with the same period last 
year. The decrease for the first three months amounted to £728, 
but during the last three months they increased the revenue by 
£273. Of the net decrease more than half—£288—was attri- 
butable to local bookings where tramway competition was 
severely felt. Foreign bookings were £78 less, but this was due 
somewhat to the extension of the electric tramways around 
North London. Season tickets, on the whole, showed a decrease of 
£159. Of the total decrease of £525 a great part was undoubtedly 
due to the condition of the weather. There was a fairly good 
increase in traffic in April, although not up to their expectations ; 
and in May also they began well, but then came the lamented death 
of the King. In July they gained ground, and they hoped to con- 
tinue increasing the traffic throughout the current half-year. They 
had also in connection with the accounts to note a decrease of £614 
in miscellaneous receipts, resulting chiefly from advertising rents, 
but this account having now reached its lowest limit it 
should show no comparative reduction in the future. They 
had by careful economy and management, and without varying 
the efficiency of working, while thoroughly keeping the rolling 
stock up to date, reduced the working expenses by £1,161, the 
working expenses showing a percentage of 50°12, as compared with 
51°56. The final result was that they were £3,163 to the bad, as 
against £3,209 last year. That deficiency had been balanced by 
gifts from their friends, who were interested in the welfare of, and 
had confidence in, the undertaking. The Bill promoted with the 
object of constructing a subway at Moorgate, to give a connection 
to the City and South London and the Metropolitan Railways, had 


received the Royal Assent, and the work would be put in hand as 


soon as practicable. The convenience of this connection could not 
be over-estimated, and they felt sure it would be the means of 
encouraging through traffic on the railway. He would like, before 
concluding his speech, to point out the severe competition which 
existed in the North of London between their company and the 
electric tramways, aud this was further accentuated by the Piccadilly 
and Brompton Railway. The big shops in the North of London 
were feeling the effects of the tramways, and the Piccadilly Railway. 
which took the shopping public to other centres. Sooner or later 
trade of a different character would spring up in Islington and the 
surrounding districts, and the convenience of being enabled to shop 
at their very doors would induce the public to use the Great 
Northern system again. The convenience of travelling by electric 
tramways had been dearly bought at the expense of many people, and 
they could only hope that in the near future their railway would 
berin to attract that traffic which it had a right to expect. 


MR. CHARLES STEEL seconded the motion, and the report was 
adopted without discussion. 


Moore Light in Germany.— The shareholders in 
the Moore Licht Gesellschaft have just sanctioned the increase of 
the share capital from £60,000 to £87,000 for the purpose of 
acquiring further foreign patents: and the issue of the new shares 
is to take place at the price of 110 per cent. It was stated at the 
recent meeting that the course of business was in process of regular 
development and justified favourable expectations. 


Stock Exchange Notices,—Application has been made 
to the Committee to allow the following securities to be quoted in 
the Official List ;— Amazon Telegraph Co., Ltd.— £300,000 5 per 
cent. debentures, in lieu of the scrip now quoted. 
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Chatham and District Light Railways Co. 


Mr. A. R. Monks (chairman) presided on August 4th at the offices, 
83, Cannon Street, E.C., over the nineteenth ordinary general 
meeting of the company, when the following report was pre- 
sented :— 

The result of the half-year's working is as follows: Revenue, 
£21,601; expenses, £12,704; leaving £8,897. Deducting rent of 
Rochester Corporation lines (£1,872) and interest on debentures 
(£1,234), and adding balance brought forward from December 31st, 
1909 (£299), a balance of £6,090 remains, which the directors 
recommend be disposed of as follows :— £2,940 to dividend at the 
rate of 5 per cent. per annum on the preference shares, £1,060 to 
dividend at the rate of 2 per cent. per annum on the ordinary shares 
and £2,090 to revenue new account. The traffic receipts show an 
increase of £1,242 over those for the corresponding period of last 
year, which your directors consider satisfactory. There has also 
been a saving of £117 in the expenses. The directors will, as usual, 
‘provide for depreciation when the final accounts are made up at the 
end of the year.” 

The CHAIRMAN formally moved the adoption of the report, and 
it was seconded by Mr. H. C. Levis, and carried. 


Great. Northern, Piceadilly and Brompton Railway 
Co. (London Electric Railway Co.) 


THE directors have submitted to the proprietors the following report 
for the half-year ending June 30th, 1910:— 

* The London Electric Railway Amalgamation Act, 1910, the Bill 
for which was approved by the proprietors at the special meeting 
held on February 17th last, received the royal assent on July 26th, 
1910, and, under the provisions of that Act, the undertakings of the 
Baker Street and Waterloo Railway Co. and the Charing Cross, 
Euston and Hampstead Railway Co. have been amalgamated with 
the undertaking of the Great Northern, Piccadilly and Brompton 
Railway Co. as on and from July Ist, 1910, and the name of the 
company has been changed to the London Electric Railway Co. 

* Arrangements will be made as soon as practicable for ex- 
changing stock and share certificates existing prior to the date of 
amalgamation into stock and share certificates of the London 
Electric Railway Co., in accordance with the provisions of the 
Amalgamation Act, and a circular will shortly be issued to the 
proprietors containing directions for carrying out the exchange. 

The gross receipts on revenue account amounted to £166,106, 
being an increase of £8,113 on the receipts for the corresponding 
half of last year. The working expenses amounted to £069,603, 
being a decrease of £3,802. After providing for interest, rents, 
and guaranteed preference dividend, and reserving £6,000 for con- 
tingencies and renewals, there remains a balance of £46,832 avail- 
able for ordinary dividend, and the directors, under the powers 
contained in the Amalgamation Act, determine that a dividend at 
the rate of 1} per cent. per annum be paid on the ordinary shares, 
leaving a balance of £8,972 to be carried to next half- year's 
account. This dividend will be paid on August 15th. The fol- 
lowing table gives a summary of the working expenses in com- 
parison with the corresponding period of last year :— 


Half-year ending Half-year ending 
June 30th, 1910. June 30th, 1909. 


Maintenance of way and works, &c. PE £4,888 


£5,890 

Repairs and renewals of rolling stock .. 4,512 4,696 
Lift expenses he E wi zi me 6,538 7,158 
Train working and traffic expenses. . 42,443 41,585 
Other items v is RD a 2 4,074 6,005 
Rates and taxes .. E E “he zu 7,148 8,076 
Total .. es m T £69,603 £78,405 


The following table gives a summary of comparative statistics 
for the first halves of the years 1909 and 1910. i 


Half-year ending Half-year ending 


June 30th, 1910, June 30th, 1909. 

Passengers, including workmen and season 

tioket holders’ journeys .. s .. 19,973,019 19,155,883 

Passengers carried at workmen's fares .. 2,607,550 2,442,578 

Passenger receipts - T ss " £156,025 £151,073 
Average receipt per passenger 2 $i 1:87d. 1:89d. 

-mileage  .. - Ps s vs 1,267,581 1,286,820 

Car-mileage oe "ren a x 8,880,808 8,671,612 


* The ordinary general meetings of the proprietors of the Baker 
Street and Waterloo. Railway Co., and the Charing Cross, Euston 
and Hampstead Railway Co. have been convened for the same place 
and hour as the meeting of the proprietors of this company, and 
although formal resolutions affecting each undertaking will, so far 
as may be 1 h be submitted separately to the shareholders of 
the respective undertakings present at the meeting, the Chairman 
proposes to consolidate into one address his explanations of the 
accounts relating to the three undertakings which are now 


a 0 
Sir George S. Gibb, at the close of this half-yearly meeting, 
Will retire from the board in consequence of his having accepted 
the chairmanship of the Road Board. The Rt. Hon. Lord George 
Hamilton, P. C., has consented to act as chairman of the company. 
To fill the vacancy caused by Sir George S. Gibb's retirement, Mr. 
Albert H. Stanley will be elected as director, and will be appointed 


managing director. 


These paragraphs apply also to the reports of the Charing 
Cross, Euston ad Hampstead, and Baker Street and Waterloo 
Companies, which follow, | 


Charing Cross, Euston and Hampstead Railway Co. 


THE report for the half-year ending June 30th, 1910, shows gross 
receipts on revenue account amounting to £105,627, being an 
increase of £444 on the corresponding half of last year. The 
working expenses amounted to £55,539, being a decrease of £2,256. 
After providing for interest and rents, and reserving 4&3, 000 for 
contingencies and renewals, there remains a balance of £16,783 
available for dividend, and the directors, under the powers contained 
in the Amalgamation Act, determine that a dividend at the rate of 
i per cent. per annum be paid on the ordinary shares, leaving a 
balance of £560 to be carried forward. This dividend will be paid 
on August lóth. The Bill seeking power to extend the company's 
railway to a point under the Charing Cross station on the Metro- 
politan District Railway, approved by the proprietors at the special 
meet ing held on February 17th last, was opposed by property 
owners on engineering details, and failed to pass the committee of 
the House of Lords. Further consideration will be given to tke 
question of providing the additional facilities which the scheme 
sought to provide. The following table gives a summary of the 
working expenditure in comparison with the corresponding period 


of last year :— 
Half-year ending Half-year ending 
June 30th, 1910. June 30th, 1909. 


Maintenance of way and works, &c. £4,998 £4,058 
Repairs and renewals of rolling stock .. 3,088 8, 
Lift expenses  .. - A Vs a 4,550 4,981 
Train working and traffic expenses 85,022 38,134 
Other items is ia ek 3,032 2,108 
Rates and taxes .. 4,854 4,801 
Total .. £55,539 £57,795 


The following table gives a summary of comparative statistics 
for the first halves of the years 1909 and 1910 :— - 


Half-year ending Half- year ending 


à June 30th, 1910. June 30th, 1909. 

Passengers, including workmen and season 

ticket holders' journeys .. Me v 15,904,956 14,862,882 
Passengers carried at workinen's fares 2,692,144 2,124,029 
Passenger receipts: .. oe x £99,196 4100.77 
Average receipt per passenger 1:50d. 1-634. - 
Train-mileage e e 1,007,534 991,747 
Car-mileage 2,776,545 8,087,858 


Under the provisions of the Amalgamation Act, the directors of 
the Charing Cross, Euston and Hampstead Railway Co. will, so long 
as may be necessary, continue in office without re-election, and are 
authorised to exercise all powers necessary for winding up the 
affairs of the company. 


. Baker Street and Waterloo Railway Co, 


THE report for the half-year ending June 30th, states that the gross 
receipts on revenue account amounted to £93,891, being an increase 
of £2,381 on the corresponding half of last year. The working 
expenses amounted to £42,079, being a decrease of £146. After 
providing for interest, rents, and preference dividend, and reserving 
£4,000 for contingencies and renewals, there remains a balance of 
£21,974 available for dividend, and the directors, under the powers 
contained in the Amalgamation Act, determine that a dividend at 
the rate of 3 per cent. per annum be paid on the A" ordinary shares 
being the ordinary shares held by persons other than the Under- 
ground Electric Railways Co. of London, Ltd., or their nominees, 
and that a dividend at the rate of 2 per cent. per annum be paid on 
the "B" ordinary shares, being the remaining issued ordinary 
sharesof the company, leaving a balance of £2.869 to be carried 
forward. These dividends will be paid on August 15th. The Bill 
seeking powers to acquire additional land and to construct a sub- 
way in connection with a scheme for providing additional accom- 
modation at Oxford Circus Station, which was approved by the 
proprietors at the special meeting held on February 17th last, has 
now becoine law. The proposal to provide a new station, jointly 
with the Central London Railway Co., was abandoned owing to the 
opposition of property owners. The following table gives a sum- 
mary of the working expenditure in comparison with the corres- 
ponding period of last year :— 
Half-year ending MHalf-year ending 
June 30th, 1810. June 30th, 1909. 


Maintenance of way and works, &c. £8,722 £2,996 
Papali and renewals of rolling stock .. 2,523 2,939 
Lift expenses .. .. ... .. ne ,905 4,207 
Train working and traffic expenses m 24,086 24,787 
Other items . ee ee ee ce eo 8,430 2,905 
87,616 87,834 

Rates and taxes ee ee ee ee ee 4,468 4,890 
Total "e T £42,079 £49,994 


The following table gives à summary of comparative statistics 
for the first halves of the years 1909 and 1910 :— 


Half-year ending — Half-year ending 

June 80th, 1910. June 80th, 1909. 
Passengers, including workmen and season 

ticket holders’ journeys. - s 

Passengers carried at workmen's fares .. 1,952,629 
Passenger receipts is x và i £48,383 ‘ 
Average receipt per passenge us Ju 1:43d. 1:46d. 
Train-mileage .. - s a4 637,202 
Car-mileage 1,918,562 


Under the provisions of the Amalgamation Act, the directors of 
the Baker Street and Waterloo Railway Co. will, so long as may be 
necessary, continue in office without re-election, and are authorised 
to exercise all powers necessary for winding up the affairs of the 
company, 


14,807,736 14,325,065 
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Liverpool Overhead Railway Co. 


THE half-yearly general meeting was held on August 10th, Sir 
William Forwood, chairman of the company, presiding. 

The CHAIRMAN, in moving the adoption of the report (see p. 226), 
said the directors were gratified in being able to place before the 
shareholders a slightly more favourable report than had been the 
case at some recent meetings. The total traffic had increased from 
4.900.216 passengers in the corresponding half-year of 1909 to 
5,090,080, the increase being mainly in workmen’s special return 
tickets, and this increase was due to two causes: a slight improve- 
ment in the vólume of trade passing through the port, and to the 
reduction made in sectional workmen's fares from 21d. to 2d., the 
value per passenger carried being 1°72d., as against 1°76d. last year. 
Taking the receipts from the workmen's traffic by themselves, the 
reduction in value was from 127d. to 124d. To show how the 
railway had suffered from competition, he mentioned that ten years 
ago the average receipts from workmen were 1˙65d., making a 
reduction of “41d. per passenger. or equal to £2,612 on the traffic 
for the half-year just ended. The necessity for the reductions 
which had taken place in their fares was proved by the fact that 
they had done no more than enabled the company to retain their 
workmen's traffic. The directors had introduced shopping tickets 
on tramways, and these, combined with the erection of a passenger 
lift at Seaforth Sands, had increased their first-class passenger 
earnings at that station. The increase in the revenue during the 
half-year had been £824, which was a satisfactory feature. On 
the other side the expenditure had been reduced by £524, so that 
they were able to show a total improvement of £1,348. The 
traffic arising from their connection with the Lancashire and 
Yorkshire Railway continued disappointing. They had placed, as 
usual, £1,500 to the credit of their renewal fund, which now 
amounted to £10.051, and also placed £200 to the credit of the con- 
tingent fund, raising this fund to £700. Their success in reducing 
the cost of working the line would be best seen by comparing the ex- 
penses for last half-year, which amounted to £25,348, with those of two 
years ago, which amounted to £29,011, showing a saving of £3,653. 
There had been a falling-off in imports in consequence of the 
partial failure of the great crops of the world, but an increase in 
the volume of exports. The Overhead Railway was more dependent 
on imports than on exports, as it was the imports of ‘raw produce 
which gave the greater amount of employment. Their railway 
should benefit by the construction of the new Atlantic Dock at the 
north end of the dock estate, which is to be proceeded with at once. 
The profits for the half-year, after paying interest upon their 
debentures, amounted to £41,979. To this must be added the 


of a dividend on both classes of preference shares at 5 per cent. per 
annum, leaving a balance of £5,916 to be carried forward. This 
was the first time since 1907 that they had been able to pay a 
dividend in the first half-year on their second preference, and they 
were hopeful that it was an augury of better times for the 
company. ` 

A SHAREHOLDER having remarked that the report was the best 
they had had for several years, it was unanimously adopted, and a 
further resolution was passed in favour of the payment of the 
preference dividend as recommended, 


Brown-Boveri & Co., Baden. 


Tun decline in the profits of this company, as disclosed by 
the balance-sheet published a short time ago (the net profits 
were 2,142,122 fr., against 2.752.809 fr. last year, and a 
dividend of 8 per cent., against 11 per cent., was proposed) 
says the Manchester Daily Guardian, caused the fuller report 
to be awaited with more than usual interest. This has just 
been issued, and states that, in spite of some revival in 
demand. prices fell steadily throughout the year, and are still 
unsatisfactory. The productive capacity of the industry has 
increased rapidly of late; every order is now keenly fought for, 
and quotations are approaching levels which leave no marin of 
profit. The German market is referred to as being particularly bad 
in this respect. The prices of steam turbines are exceptionally 
poor, and the company have curtailed their output in 
this department. The French branch of the company 
has just received an order for six 20.000-H. P. turbines 
for the generating station in Paris, They are engaged at present 
in working out simpler and cheaper models, which they think will 
prove satisfactory. Little or no progress is being made with the 
electrification of the Swiss railways, and but few generating 
stations are now being erected in Switzerland. The Prussian State 
Railways have ordered one of the company's electric locomotives, 
and have shown great interest in their single-phase alternating- 
current system, This system is being largely adopted by mining 
companies. The foreign companies in which the Baden concern is 
interested financially have paid about the same dividends as last 
year; the Tecnomasio Italiano Brown-Boveri, Milan, are again 
paying 6 per cent. the Electro- Mécanique Le Bourget (Paris) are 
again paying 10 per cent. the Aktieselskabet Norsk Eleetrisk and 
Browu-Boveri (Christiania) 3 per cent. as before, whilst Brown- 
Boveri & Co, (Mannheim) have suffered from the depression 
in the German market, and are only paying 4 per cent, against 
6 per cent. last year. The parent company have recently pur- 
chased an interest in the Austrian. Brown-Boveri Co. (Vienna), and 
have also formed a small subsidiary company in Holland. The 
capital of the company now amounts to 20 million fr., and there 
are in addition loans to the amount of 10 million fr. D 


Central London Railway Co. 


THE thirtieth ordinary general meeting of the shareholders of the 
above company was held on Thursday last week at the Holborn 
Restaurant, Sir Henry Oakley presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
page 221), said there was nothing of real importance that had 
happened during the past half year. They had earned £4,597 more 


and had saved £1,974 in working expenses, making a total net gain 


of £6,571. There had been neither accident nor any misadventure 
of any sort during the half-year. The practical result was that 
they had on the credit side of the revenue account £85,000, which 
would allow of a dividend of 3 per cent. on the undivided ordinary 
stock, and 4 per cent. on the preferred ordinary, and after providing 
for the interest on debentures, there was a carry forward of £10,000, 
They had in addition provided for half of the dividend on the deferred 
stock, which, as they were aware, could only be paid at the end of 
the year. The company was, therefore, for the time being, in what 
he might call a happy and comfortable position. They were 
gaining ground slightly, but they admitted in & somewhat dis- 
appointing sense, because they had hoped that with the development 
of trade they would have increased their receipts in a greater 
proportion than they actually had. Possibly & part of the loss or 
gain could be attributed to the weather, probably also to the sad 
calamity which had befallen the nation in the death of the King, 
which they knew from actual experience had had a marked effect on 
their traffic, especially in business parts of their undertaking. 
They had carried an increased number. of passengers— 1,675,787 in 
the half-year, which in itself was a satisfactory feature, but, as they 
were all aware, their fares were so small—ld. lowest and 3d. 
highest—that it took a great many millions to earn a substantial 
sum. One very encouraging feature of the past half-year's work 
was the increase in the number of through bookings. It was satis- 
factory to be able to say that the other lines took the same view of 
the desirability of developing this through passenger traffic as much 
as possible. The Central London had carried 420,000 more through- 
booked passengers in the last six months than in the corresponding 
period last year, and they were in great hopes that that was only 
an encouraging symptom of future traffic. He thought he might 
say that all the other companies concurred and acted cordially with 
each other in endeavouring to develop that class of traffic. The 
only difficulty was in regard to the division of the fare between the 
various companies over whose lines the person travelled, but he had 
no doubt that, like men of common sense, they would come to an 
understanding about it, and he looked to that particular element in 
their traffic as being the harbinger of success in the near future. 
The Id. passengers had increased in number-—2,290,390— in the 
course of the half-year. That was very satisfactory, and 
there was only one regret in connection with it, and that 
was that the fare was so low. They only charged a penny for three 
stations, and that certainly had developed & large local traffic that 
they had not possessed before, but, of course, it was not so remunera- 
tive as when they received a higher fare for the same distanee. 
They were obliged to adopt that low fare in order to meet the over- 
head competition of motor-'buses, &c. They had gained nearly 9 per 
cent. in passengers but only 2 per cent. in money. "That would give 
them some idea of the effect of low fares. There had not been a very 
heavy expenditure on capital account. The money that had been 
spent was on the replacing of the wooden platforms by stone, and 
some improvements on their machinery at Shepherd's Bush. The 
latter had been undertaken in order to lessen, as far as possible, the 
cost of creating their power, and in that they had succeeded, and, 
of course, it acted materially in the reduction of the working costs. 
Then, in addition to that, they had spent £1,500 out of the revenue 
which ought really to have belonged to the capital account. 
Dealing with the resolutions which were to be submitted in 
reference to the raising of further capital at a subse- 
quent meeting, Sir Henry said that the stockholders were 
aware that under the recent Act the company obtained powers to 
extend their line from the Bank to Liverpool Street. The directors 
after close and careful inquiry were satisfied that it would make a 
very admirable and profitable addition to their undertaking. The 
contract for the carrying out of the work had been let, on what 
they thought were favourable terms, and the time had come when 
they must raise the money to make the extension, and it was for 
that reason a special meeting was convened that day. In addition 
to the powers given to them by their Act of 1903, they had power 
to raise £150,000 share capital, and £50,000 debentures authorised 
in the year 1902, and they would remember that in 1903 resolutions 
were passed sanctioning the creation of the capital thereby 
authorised. The directors had, however, come to the conclusion 
that it was not expedient to raise so small a sum as that. They, 
therefore, used the money they had saved out of revenue, and also 
the money that they received daily for capital purposes, and to-day 
capital owed to revenue £114,000. That money must be 
paid some day, and they thought that this was a very 
appropriate time to raise it, and what the directors recommended 
was to combine the powers of 1902 and those of 1909, and rnise 
£480,000 share capital. They need not be alarmed ; they were not 
going to spend all at once, but it was better to have one large 
useful stock rather than many small ones. They would, therefore, 
ask the shareholders to abandon the resolutions of 1903, and in lieu 
thereof to sanction the creation of other capital. The £480,000 
would be created as a +4 per cent. preference, and the directors were 
convinced that the traffic on the extended portion of the line would 
be equal to that on any other part of the system. They were 
authorised to spend £10,000 in the payment of interest during con- 
struction, and they were clearly of opinion that the work would 
be completed in the period allowed, and that the amount paid in 
interest would not exceed £10,000. They would probably spend 
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something on additional rolling stock, and there might possibly 
be some moderate addition to their works at Shepherd's 
Bush, but their total expenditure on this extension would 
not exceed £300,000, and it was with the belief and faith 
that the advice given to them was sound and reliable that they 
recommended the shareholders to raise the money. Of course one 
did not like to prophesy until they were a little more advanced; but 
the figure of, £300,000 was put before them, after the most careful 
consideration and on the advice of their engineers. He had 
omitted to mention that they had in hand the construction of 
the subway at their Bank station, giving access to the City and South 
London system. This scheme was estimated to cost £6,000, but 
each company was paying half. 

Lorp Sr. ALDWYN seconded the motion, and after a short dis- 
cussion, the report was adopted. 
At a subsequent special meeting, the following resolutions were 
adopted, on the motion of the CHAIRMAN, seconded by LORD ST. 
ALDWYN, without comment: 


1. That the resolutions passed at the extraordinary general meeting of the 
company held on February 4th, 1909, as to raising the £150,000 additional 
capital authorised by the Central London Railway Act, 1902, by the creation 
and issue of new ordinary shares, and as to the exercise of the company's 
borrowing powers under such Act, in respect of such additional capital, be 
and the same are hereby rescinded. 

2. That pursuant to the powers conferred by the Central London Railway 
Act, 1909, the £150,000 additional capital authorised by the Central London 
Railway Act, 1902, and the £390,000 additional capital authorised by the Central 
London Railway Act, 1909, be raised by the creation and issue of new preference 
stock entitled toa preferential dividend at the rate of 44 per cent. per annum, 
and the directors are hereby authorised to dispose of such new preference 
stock in such manner as they may think most beneflcial to the company. 

8. That pursuant to the powers conferred by the Central London Railway 
Acts, 1902 and 1909, and subject as in such Acts provided, the company do in 
respect of the said £150,000 additional capital authorised by the Central 
London Railway Act, 1902, borrow on mortgage of the undertaking sums not 


exceeding in the whole £50,000, and in respect of the said £330,000 additional . 


capital authorised by the Central London Railway Act, 1909, borrow on mort- 
gage of the undertaking sums not exceeding in the whole £110,000. 

4, That the directors be and they are hereby authorised to take all necessary 
steps for carrying the above resolutions into effect. 


Consolidated Electrical Co., Ltd. 


THE directors’ report for the year ending March 31st, 1910, states 
that the ordinary income amounted to £56,760, in comparison with 
£6,512 for the previous year. On the present occasion no credit is 
taken in the revenue account for certain interest accruing from the 
two subsidiary companies, the affairs of which are now in process 
of winding-up. In the previous year's accounts this interest 
amounted to £812. The yeneral charges for the year amounted to 
£1,332, in comparison with £1,562 for the preceding 12 months, 
and were lower than in any previous year in the history of the 
company. In view of the improbable recovery of certain accounts 
outstanding with the subsidiary companies, the directors have 
thought it prudent to write off £5,000 from “sundry debtors” 
against the revenue account of the past year. Of the balance of 
£6,814 standing to the credit of revenue account, the interim 
dividend of 3 per cent. paid on the preference shares on January Ist, 
1910, absorbed £450, leaving a disposable balance of £6,364. The 
final dividend of 3 per cent. paid on the preference shares on the 
Ist inst. absorbed £450, and the directors now recommend the pay- 
ment of a dividend of 34 per cent. for the year on the ordinary 
shares. This will absorb £3,850, and leave a balance of £2,064 to 
be carried forward. The directors are satisfied that the valuation 
placed upon the company's investments in the balance-sheet is well 
Within their intrinsic and realisable worth. The death is recorded 
of Mr. J. H. S. Thomson, who had been a director of the company 
almost from its inception ; Mr. Richard Barnett has been elected a 
director to fill the vacancy caused by Mr. Thomson's death. The 
director retiring upon the present occasion is Mr. Herbert Allen, 
Who offers himself for re-election. 


Mr. Herbert Allen (chairman) presided at River Plate House, 
E.C., on Thursday, August 4th, over the eighth ordinary general 
meeting of the above company. 

In moving the adoption of the above report, the CHAIRMAN Mid 
the accounts before them were very brief and very simple, as usual, 
and, taken in conjunction with the report, they were so explicit, 
that they left him practically nothing to add by way of elucidation. 
He had just been glancing over what he told them in that room a 
year ago, and if he were to read his opening address of that occasion, 
it would apply almost equally well to the facts and figures before them 
now and the position of the company at the present time. They 
had made some slight departures in the method of dealing with 
certain items of the revenue account, and they were explained in 
the report. They thought it prudent to write off a certain sum for 
doubtful debts in order that the item of sundry debtors in the 
balance-sheet might not be held to be misleading. They were 
paying 2 per cent. more dividend this time, and he did not expect 
that anyone would complain of that. These were the three 
principal features in the report and accounts, and, beyond any 

questions which might be asked, he should let the facts and figures 
speak for themselves. | | 

MR. CHARLES WOOLLEY seconded the motion. 

. ME. HiBgERT said he thought the chairman might have given 
them some hint as to the future prospects of the company. So far 


as he could see, there was only one asset of any real value, viz., the. 


shares in the Anglo-Portuguese Telephone Co., and that was the 
only source from which they derived any revenue. He could &e 
no reason for the company going on much longer as it was, for it 
was really taking a cheque and dividing it. At the same time, he 


had'every confidence in the directors, and he did not suggest, for a 


moment that they were continuing the company for the sake of 
their fees. 

Mn. WETHERALL thought that the expenses were not accurately 
stated, and should be some £200 morethan appeared in the balance- 
sheet, because of the money they took into account, the income-tax 
which they deducted. ` 

Mr. MICHAEL said that three years ago he came to the meeting 
in a very hostile spirit. Mr. Allen then said he had a well defined 
policy. which he was going to carry through, and that he was pre- 
pared to talk it over with any shareholder, but would not divulge 
it in general meeting. Hesaw the chairman, and was satisfied that 
his policy was a good one, and would ultimately result in benefit to 
the shareholders. He had no relation with Mr. Allen of any kind, 
but he was satisfied, as was also another gentleman who was a 
large holder. Therefore, he did not think it was well to bait the 
chairman. Three years avo the chairman promised that they would 
undertake no new business whereby their assets might be imperilled, 
&nd therefore he saw no objection to the way things were now 
going on. 

The CHAIRMAN, in reply, said it was perfectly true that practically 
their only source of revenue were theshares of the Anglo-Portuguese 
Telephone Co. The expenses as set out in the balance-sheet were 
absolutely correct. He was quite satisfied that the policy they were 
pursuing of not unduly hastening the winding up of the company 
was a good one. It wasno question of the directors hanging on to 
fees, for the directors and their friends had the largest interest in 
the company, and they would choose what, in their honest opinion, 
was the best time for winding up the company. Personally, he 
thought the time was very near at hand when they would wind up 
and distribute the assets either in cash or kind, but ſt was not so 
easy a task as some gentlemen seemed to think. They had to pay 
out their preference shareholders, and their creditors, which meant 
about £30,000 in cash, and to do that they would have to part with 
some of their Portuguese shares. If they sold part of them it 
would make it exceedingly difficult to dispose of the rest 
to advantage, whilst if. they distributed the remainder, 
there would be great disadvantages. If they were not 
careful the shares would become an unmarketable security. 
Of course they could wind up in a reckless fashion, but that would 
not be for the advantage of the shareholders. The directors were, 
or should be, the best judges of the physicological moment for 
taking such a step, and immediately they felt that time had arrived 
they would proceed to liquidation. The chairman proceeded to refer 
to an extract from a daily paper which had been sent him 
describing the company as an unfortunate finance company, and 
said that, as a matter of fact, they had been rather fortunate as a 
finance company. As a finance company they had been in existence 
séven years and had distributed 78 per cent. 

. The report was adopted. . 

-Replying to a vote of thanks, the CHAIRMAN said his own feeling 
was that the company would be put into liquidation within the next 

12. months. n , 


Ottoman Electrical Union.— The Union Ottomane 
Société pour Entreprises Electriques en Orient, which was 
formed a year ago as an international syndicate under the lead 
of the Deutsche Bank, for undertaking electrical enterprises in 
Turkey, reports profits of £3.530 for the first financial year ended 
with June. After a slight allocation to the reserve fund, the 
balance has been carried forward. The company, which is still in 
a preliminary stage, has a share capital of & 480, 000, of which one- 
half is paid. M ; 

Continental,—SwiTZERLAND.— The report of the Banque 
pour Entreprises Electriques, of Zurich, for the last financial year 
shows & net profit of £175,253, as compared with £175,167 in the 
preceding 12 months; the dividend; is being maintained at 10 per 
cent. An important item, of news is to the effect that the bank is 
acquiring the undertaking of Messrs. W. Lahmeyer & Co., electrical 
engineers, of Frankfort-am-Main. The bank is largely controlled 
by the A. E. G. g ; 


Waste Heat and Gas Electrical Generating 
Stations, Ltd. Interim dividend of 5 per cent. per annum for the 
half-year ending July 31st, 1910; the dividend will be paid, less 
income-tax, on August 31st. 


. Electric Welding Co., Ltd.—The report states that 
the accounts for the year to November 30th, 1909, show a loss of 
£2,028 (including £1.176 for debenture interest) increasing the 
debit to balance of profit and loss account to & 31, 458. 


South Metropolitan Electric Light and Power Co., 
Ltd.—The transfer books and register of members will be closed 
from August lsth to 31st, 1910 (both days inclusive), for the 
preparation of dividend warrants payable the 31st inst. 


North Metropolitan Tramways €o.—The report 
states that the accounts for the half-year to June 30th show a net 
profit of £385, which, together with £51 brought forward, make up 
a sum of £166 to be carried forward. l 


. Melbourne Tramway and Omnibus Co. Ltd.— 
A bonus for the year ended June 30th last at the rate of 5 per cent. 
(6d, per share) has been declared. 


: Birmingham. Railway Carriage and Wagon Co. 
Ltd.—Interim dividend of 74 per cent. per annum on the ordinary 
shares, free of income-tax, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Closing Closing 


Business done 


Fuse +| Present 


Btock 
Dividends for the last ; week ended 
NAME. or Quotations Quotations Yield 
Share. four years. Aug. 2nd. Aug. th. Ang- tR, Fall — per cent. 
-—— ———————— ͤ—öP. ôU . —— —„— — Sets . —— — — — — —À — — 
1906. | 1907. 1908. | 1909. Highest|Lowest E s. d. 
Amazon 5 Co. 's shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 9j— 8j 8à— T . Nil. 
5 b. Red. Iss. at 98 % sori t all paid Stock P T. 8 7 8 45 95 — 97 95 — 963 417 1 
American Siephone & AX Bonde 1i ‘Tee: b ..| $100 8 8 8 8 184 —197 185 —188 - 61511 
Anglo-American Telegraph . Stock 84% |£3 4s.| 38 644— 663 xd — 66 mm = 9 10 
do. do. 6 «, Pref. Stock 8 6 6 % | 6 107 —109xd | 1 1084 p^ 125 f 1 7 
Do. do. do. Deferred Stock | 1 1 8j- | 25/- 261—363 26 4 16 
Anglo-Portuguese 'Tel., 6 % Mort. Deb. Stock Red. | 100 5 5 b 5 100 —1 101 —108 A js 417 1, 
Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 9 — ^. m 9 — 91 T 418 
Commercial Cable, Sting. 500 year 4% Deb. 8k. Red. Btock 4 ? i 4 % 4 5 82 — 5 85 834 1 18 T 
elegraph .. — - a 
Do. 10 % Pre t. e ex wh 10 110 10 10 10 1 17. 161— 17} Vs 61511 
Direct open Telegraph, Ord. . NES 4 4 4 P 4% 4 — ici 6 3 8 
do. ^ Cum. Prei. T" 5 10 2 hoe 10 10 96 71— a 3 oe 6 18 
Do. do. Debs.  .. ..| 50 4 43% | 44% | 44% | 99 —101 | 99 —101 » : 491 
Direct United States Cable 20 43% | 43 4 % 14j— 15i 142— 15} 155 1413 5 411 
Direct W. India Cable, 14% Reg Reg. Deb. 1 to i, 200, R. 100 4 44% | 44 44% 98 —100 984—100 T i, 19 7 
Eastern Telegraph, 9 4 Stock 7 7 $ 7 7 & 182 —135 132 —135 1844 p 8 8 8 
e Bets e. dn | BE ag (Me e ae | aS 1 | jus 
o eb. Btoc — — 
Eastern Extension, Australasia, and Snina Tele. 10 7 2 1961" & 7 7 1 12 128—1 12 127 8 8 9 
Do. 4 o Dob Bock Stock 4% 4 | 4 4 d 99 —102xd | 99 —10: y 818 5 
e vr % Pret. `. 10 | oe 9 5 ý gg ist ist | isis | ub ise 1 11 
000 Great Northern Telegraph, of Copenhagen. . ; 10 20 & 18 < 993— 30} | 203— 80 s 8 6 8 0 
Indo- European Telegraph y i 25 |13 $ 18 % M3 $ 13 45 58 — 55 53 — 55 643 is 615 8 
% 9 DESEE REIS IH IAE es VI | ae $2 1 
Marconi's Wireless Telegraph sou „ 95 DP NT NE Nil | g= ge... x Nil 
Monte V Video Telephone Co., Ltd. Ord. prO 1 $ 6 % 6 $ 6 — | H 17/8 15/- 8 : 9 
0. o. ref. ex — | 45— ps " 
Nationa! Telephone, Tror piece AE er Gi 105 : % 5 % : % X i m-- | e ap 1 125 ixi $ 10 7 
[] O. e ° toc oe ee ee Fe- | ' 
Do do. 6 % Cum. 1st Pref. .. vs 10 6 ? 6 4 6 6 1 10 104— 1 1 we. 1. 510 4 
Do. do. 6 % Cum. and Pref. 25 10 5 6 6 6 1 1 1 10 104 510 4 
Do. do. 5 * Non-cum. 3rd P., 1 to 250,000 5 |5955,|5 b 5 57 — 5713 5 8— 573 5% 533 4 711 
Do. do. Deb. Stock Red. Stock 33% 33% 33% 33 — 98 — 99 " of 810 8 
Do. do. Deb. Stock Red.. 100 4 4 4 4 4 98 —100 984—1004 993 991 4 0 0 
cen: esa and Ele. ‘68 bot fally paid.. i i : ? 8 8 ? ! B | vm : i iis 6 i H o 
o. i — ea 
Do. do. do. Red. Deb. Stock.. | 100 4 4 4 4 — 88 | — 87} : 4 10 11 
Pacific & European Tel., T uar. Debs., 1 to 1,000 100 I 4 4 4 96 — 98 | 96 — 98 $e 418 
Reuter's : b 8 5 5 5 5 71— 8 | 7À— 8 T 418 9 
Telephone Co. of Egypt, 4} % Deb. Red. sé ..| 100 44 44 4} 43 98 —100 | 98 —100 98 410 0 
Submarine Cables Trust. $5 .. | Cert. 16 6 6 x 128 —131 | 199—132 4 10 11 
United River Plate Telephone 6 8 8 8 8 % 6j— 7 xd 63— Th 75 7 5 12 8 
Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 5 5% 56 - 5f 5 u vs T 415 8 
W. Coast of America, 1 to 80,000 & 58,001 to 53,008 24 232 24 24 22 | — 1 os T 4 10 11 
Do. 4% Debs., 1 to 1,500 guar. by Braz. Bub. Tel. | 100 | 4 4 4 14 96 —98 | 96 —98 js A 418 
Western Telegraph, Ltd., Nos. 1 to 207,990 Ps 10 7 7 7 7 138 — 143 133— 14} 149, 183 418 8 
Do. 4 Deb. Btock Red. 100 4 4 4 4 ra 99 —101 | 99 —101 aa ihe 819 8 
West India and Panama Telegraph . » E 10 Nil | Nil | Nil | Ni af 3 | 12— 45 13/9 ks Nil 
Do. do. 6% Cum. Ist Pref. a 9s 10 8 96 85 6 6 9 8— 9 ša 6 13 4 
Do. do. 6% Cum. 2nd Pref. T eos 10 Nil |£2 15 144% 8— 9 | 8 — we 16 12 9 
‘Do. do. 5 Debs., Nos. 1 to 1, 800 ..| 100 5%15%/5 2 5% 99 —101 99 —101 419 0 


—— — — — ana 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN IES. 


640,000 88 Trams, 5% Cum. Ist Eren y 0! 8 5% 4A— 48, A&— 425 90/74 / 597] 
500, Do. 5 % 2nd Pref., 800,000 to 1,800,000 b T a's e | 5 a 4 44— 43 e des — | 5 14 8 
4,466,674 Do. 4 96 Deb. Stock .. | Stock | .. — | 4 g 4 — aif” 90 — 918 91} 904 ; a 4 7 5 
939,887 | Auckland E. Trams, 5 % 1st Mort Deb. Stock .. 100 595 5 6 b 108 —105 108 —106 - z ba 415 8 
890,000 | Babcock & Wilcox, 1 to 580,000 is 1 99 5 20 20 % 24 58 98— 5 51 58 , 478 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 22 1 6 6 6 16% là— 1 lía— I es a 819 0 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. ..| 100 e T a zs js e T 59 7 
500,000 BEER Bret, Ò n : 80 pete Ord. Stock . 109 e 8 $ a 26 : 2 12 Tx 1 so z ss +1 5 18 4 
400,000 . ref. Or è 5 — — is T Ma 415 8 
400,00 | Do. 5 % Cum. Perp. Prei. Stock :. || 10 5 5 5 & 5 108 —110 1084—1114 | 111 | 104 | +i [49 8 
233,000 Do. : Ist Mort. Deb., 1 to 6, 250 40 44% | 4 4495 | 4495 | 102 —104 102 —104 = is ve 46 7 
212,600 Do. Vancouver Power Debs., 1 to 2, 200 100 4 4 44% | 4 d) 100 —108 100 —106 47 5 
133,801 | British Electdlo Traction , 10 il 11 il il of 1 "m 1 ee $ Nil 
161,437 | Do. do. 6 Cum. Pref. .. ..| 10 |6 8 9, | 14% | Nil 83 33 53/9 : Ka Nil 
523036 Do E dnd Deb. Sha 100 | 44 a A 2. 68 — 75 68 — 73 a es | — 6 3 3 
, e c cos ee eo 0 
100,000 5 Insulated and 1 7 5 y ane id 5 y » & R y. & 6}— 64 e — . Th 648); . 6 17 11 
100,000 o. Cum. Pre 5 54— xd si sa 412 4 
500, Do. do. us 96 1st Mort. Deb. Red.. 100 4à 44% | 4 44% | 101 —104 10 —104 1032 1 6 7 
204, 9401 British Thomson- Houston 4 96 1st Mort. Debs. 100 43 44% | 44% | 4495 | 101 —104 101 —104 - 4 6 7 
400,000 { British Westinghouse 6 96 Pref., 2 e 0000 ana | 5 Nil | Nil | Nil Nil A— À A B5 . Nil 
2,816,858 15 Do. "ET Noo k Con ee Mort. Deb. Stock .. a 1% $ Y m. p 61 — 68 rri 63 es | e 6 Ml 0 
: rowe ndley m us 1 1 1 1 qm — | be ze i 
50,000 Do. do. 6% Cum. Pref. A 1 Nil | Nil | Nil | Nil di^ to 15/ 14/6 to 15 és od es Nil 
140,976 Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 Nil | Nil | Nil | Nil | 0 — ! Sie vd Tu Nil 
200,000 " do. Non-cum. 6 P4 Pref.. ; 2 Nil | Nil | Nil | Nil zs — 0 — Wes ax Nil 
125,000 Po. do. à % Perp. Deb. Stock |. | Stock ax ax 4% | 39 — 44 89 — 44 e | 7 10 4 
125, 000 Do. do. % Perp. 2nd Deb. Stock.. | Stock | 4496 | 4 Q 4 1496 23 — 21 233 — 97 TE he 1618 8 
137,610 | Calcutta Trams, 1 to 197,610 5 8 i 6 44% 4— 4 4— a8 T 500 
45,804 Do. 5 % Cum. Pref., Nos. 1 to 29,390. . 5 5 5 V 5 5 % 48— 4 48— 4 x si 518 
50,000 Do. 4} % lat Deb. Stock . . | 100 | 43% | 433, | 4396 | 48% | 96 — 99 — 99 " ^ p 4 10 11 
35,000 Callender s ee or Cun d rapide 5 15 15 15 10 % — 1 a 10 T ss - 417 7 
-40,000 0. 0 um 5 5 6 5 5 96 4 5 4 . 97/6 rå — 415 8 
200,000 Do. do. 44% ist Mort. Deh: Stock Red. Stock 4 42 4 44% | 100$—1 100 10 d js v 4 710 
41301,2922 | Cape E. Trams., 1 to 491, 222 1 u | Nil il EN es i^a Nil 
450,000 | Castner- Kellner Alkali, i to 450, 000 1 8 12 % 123% 123% — À x g ＋ W 49 8 
210,158 Do. do. 43 lst Mott. Deb. Stock | 100 43 44% | 4 44% | 104 —107xd | 104 —107 92 - 411 
1,890,090 | Central London Railway, Ord. Stock . | Btock | 4 8 8} 8 X, — 66 — 68 67 oi 488 
pores Do: ao t% Pref. Btock . 87881 ; 2 í : : % 40 — 88 wA — 1 V i : 10 12 
551, 0. e 0 i toc 49 — 51 — T 2 2 18 5 
1,450,000 | City and South London Railway is s à Stock | 24% | 2896 i 1396 27 ixd| 27 281 273 à 6 210 
85,000 Crompton & Co., Po Ho 85, 1 1 és 8 5 5 il il — " 5i J: Nil 
st Mor g. De 
100% { 6000 of £100, ana 01 11,600 of 250 Rea — ]| - „ 5 % „ 5 „ ea— sr M= l „ ea 


* Unless otherwise stated, all shares are fully paid. From Manchester Share List. 
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SHARE LI ST | — Continued.) | 


es 
Business done | Rise +| Presen 
: Closing er t week ended Fall ^ 3 
Stock Dividends for the Quotations Quo "Oth. Aug. 9th, 1910. 
d Aug 
. or last four years. Aug. 2nd. Zs. d. 
Present NAME. Share 8 
ue. 8 
Ise 1 5 pner ipe ue a là | 1— 1 1 
1 to 960,000 1 [64 64 |6 A 9$ A101 temen f 
Kerr & Co. , ; ,000 4 ME 18 — 
771.080 Do. 44 % Deb. 6 % Pref., 1 to 60,000 10 24% | Nil | Nil f— T = 8 
"000 Dublin UO Trams. (1896), T: på., 1 to 99,961 5 4 ne Nil | Nil 68 68 — 68 11 
77 | Edison & Swan UU Al shares, O1 Ci 10 lag 4 3% 87 = | P d 8 
17,180 Do. 4% Deb. Stock Red. 100 5 & 5 & Nil 1 0 
06 Do 4 % nd Deb. Stock Prov. Certs. allpd. 2 | Ni T4. ix 795 1 iba a 8 0 
114.100 Electric dr iK 1 an Pai l to 81,800... E : $ 5 96 5 2 is 82 — 86 82 — 86 : 
287700 General Pleto Co. (1900), 5 Ta E Deb. Brook : | Nil N 1 10 1 » a 
83855 Gun: & City Rail. Pref. ord, “AY 4 5 1 to 78,000 FC 1 CU 9 
98.600 Greenwood & Hatley, : A. Debe. ie: 15 15 15 15 $ 44— its à 
Do. Ord. Em = 
99,000 Henley's (W.T.), „Telegraph 44 7 Peel. 5 , 4 a 1 Hi 10 15 Mà— 1 11 
40,000 Do. €, Mort. Deb Stock e 10 0% m pu - 1 = Nil 
"60.000 | Indie Rubber, GÀ Sry ia a A elegraph Werke. 10 GU stale F 5 5— 1— 2 Nil 
81.500 fLiverpool Overhead lway, O 3 fully paid 18 8 8 Na zm if i 2 » d 
: Do. 88 UNS 
000.070 London United Trams. 90008 (00 pa i 10 5 5 a 67 — 71 „ 2 i 
899,990 do. — 69 Cum. Prot 1t k „ e Nil 
C E R E BITE: HIE IEEE! 
58082 Metropolitan Consolidated aa 100 " 1 1 1 | — " — 32 7 
2,640,914 eee ud 1 | 84 ? 1 
; i = — . 
SUL BST Metropolitan Electric Trams., "Qui. E o 4 b % | 5 96 — 99 — 99 i 
90 le bo do. 555 as ae wp 199 —100 
500, Do do. 14 % Deb. Stoc M ne as 5% 5° 98 — 99 r- i p 
* mmon ME oe e fi ; 
$10,520,200 Mexico Trams Co. oer Mort. 50-year 5 % Gid. Bas. 1 |4 : S% 5 % — d | Br gs 8 
945,500 | Potteries Electric Traction Pref. .. 100 43 4 44% a cf io E 
245,000 Tele b sear die on and Maintenance. - 1909 100 4 % 5 ec 1 1 87 — 89 ' 
won| eS UL EINE a ee | E 
U c . — 
1,000,000 | Underground Elec nds vs „ 4 
2,800.00 Do. 8 Hi Income Ponds 16.686 i Nil |10 % 4 26 M 1 ij i HR E 
4,900,000 Do: & Robinson, 1 to ,000 & 80,001 to 141,686 5 5 16 14 4 60 — 70 
66 . , 80,001 to 80,000 & 125,001 to 141, 10 |495|4 | 
245496 Do. 4% Ist Mort. Deb. Stock — . 
8 
„ eee eee | gaj- TE 
20,000 E 99 —1 5 ae 
80,449 | Brompton & Kens. Bes Ut. Sup, T Qus. Pref. 6 1 b í 4 99 A 4 76/103 | 75/73 4 16 1 
9,561 I Electrio pmo Sopply | 5 3 5 4 4 4% d- is 4 O 43 8 
00 000 Chainy Cross and Strand eee ODD rcf. 5 Fi do Hi de 97 — 99 | 97 — 99 ane 5 : " 
? » do. , Prf. 4 cs 77: 
0,000 Do. City Undertaking "ah c Ré 1 105 4 ‘ : ng Hi 9 1013 99 101. ii i 19 0 
if Do. 0 . 4à 44% b d. 11 11 ae 4 
49,488 Chelsea Electricity Supply. d Deb. Stock T si 510 yar & 64 ó % 11 — 121 xd z E: ii EMT 11 
18, 000 lec. Lighting, Ord. 40,001 10 |6 6 119 —123 1 1 e » Nil 
City of London Elec. 40, 000 5 5 5 jr 1034 
i e ee e e e E ME ME + 
400,000 Do. 44 % Ad Db. S tnx. 8 12 2 & DR PU | 21— 5 3 
80.000 County ot Durham Electrical Power, Ond... Bes et 5 5 $ 5 5 8 5 " 71 1 al kc 7 105g i 4 591 
’ qo: o. b. | Stock | .. E 5 11 ‘ d 441 
9055 County of London] Eleotric 3 ating, 40 ,001—€0, 000 10 " i 4 4 4 P 1855 100 —103 101 1 B Nil 
; Stoo = + js 
55,000 Do. Deb. Btock 4 1 il E T K 
e E SEE. ee ee: 
, o. Stk. 5 n 4 ae " - 
400.500 Do. ENG: gat Mort aol bad. aay 53% | 54° 95 9 Fam H — i a b H is 1 
150,000 | ElectricalDev. od A 5 5 5 1 —104 101 — ` » 
Ns 10.000 R Pret., 1 to 10,000 ia 4 5 95 950 im * 10 1030 1013 E rs 
ia | Do. Ab im Deb. Block s 5 „. w AE: „ — 131 
; . 100 v ae = — 5 oe 2 4 8 1 
76,000 | Kaministiquia Power Co. 5% We r. SETTE SETAPEAEEAE RE xa ee 5% “ba | ty] sni 
$1 51000 | Kensington and Knightsbridge Ele Winton | eae aes | 5 — 51 %% ea 10 
90,000 Do. eo Co h Limited, Ord. 8 6 & 6% 6 F 90 — 92 — 92 T6 | 676 | +3 | 7 2 0 
11,000 | London Electric ‘Supply rpo Pret. re 44 %| 44% | 4% | 4 Eod 3 31— a 86/8 | 776 ae EO E 
i D do. 4 ist o ion 5 ; à $ n% 4 ar 102 —105 T e ih 124 
200,000 Mesropolitan ori un e Lin. 306. : 2 8 x 43% 4 i 15 th p ds 85 = 85 5 864 5 5 i : 
76,121 4$ % 1st Mort. Deben. n. | Stock & 84 5 85 — 86 — 79 E. i 6 15 11 
285,000 Do. Mort. Deben. Stock ree 100 5 5 ® | 5 4 77 — 17 —108 1 1923 "à 5 611 
248,000 Do. Co. „5% Ist Mtg. Gold Bnds .. | 4% | 8456 101 —103 101 — 99 +1 1 
i Electric Light n . | $100 7 7 ds 412 
e — * Light ana dod Čo., I Faas CORDON Stk. Te f ET m ma ont A xd eh 97 và - 2 19 0 
‘ tg.Gold Bnds àv | 4 44% d 2 i 
1,000000 dlana Electric Corporations a ary cdi WM v: E: PET iiL 110 d- : 418 0 
000 | Midlan s 5 5 —102 
199.401 Neweastle-on - Tyne, 1 t bo PIA to 187,500 . Co. 5 % . |5% | 100 —102 en 18 . TS 5 i id 
187,600 m. ropolitan à Electric poser Bupply | 100 amet Mes 12 — 13 te ee + mee eer 
10,953 | Notting Hil! Electric 2 eck |S 2 % 83 |94 105— 115 | 105—115 eo eee ea 
1484 | River Plate Eise. Cg. to X a a Sock | 6 % 1 5 i 10031024 % A ra] k „l 
119,604 Non Cum. Pref. .. 100 5 i x ae oe a 4 165 
Do. do. 6% Red. 10 „ 10 % |10 71 1d 61— 12 T 
aooo | Do do. 6% Mall Electric Light, Ord. `. E 5 %%% xd ae AOL sae „ ee 
ee eset Poe | E e deg Len „% 5 
; ; b. Stock . Nil | Ni | .. T owe] 
180,000 e IUE Elect t Supply, Ord. JE Bui 5 5 % 30 10 9 „ 618 4 
| cuins a la MM % dA icd juez ud 
120.000 South Met. Eleo. Lt. & Power, 77 7 9 Nn Ke E ut m 44%, | 44%, E 1 1 z "U 10 1 i 
143,908 pe do. ak Ist Deb. Stk. 5 5 do 6 % 5 7 2 a 3 2— 3 as » A 
224, ly, Ord. .. i l 5 |5 i T 79 — m EN z de 15 11 
0 % a EN o. 5%, Cum. Pref. Btk. E wo | 44% | ag puo Sj Bj alii 
50,000 Do. 44 % 1st Mort. e 808,000 . ° 1 "hoe ap 10 xd 5 — Ne 5 + 
809/000 | Victoria Falls Power Seo Ode a 5 ae 4% lug 40 
100,000 W Ejecttis Suppl Cum. Pret. (Re 5 
£1,279 " 


duced from 596 ER 81st Dec., 1905) 
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REVIEWS. 


Second Edition. By 


Analyse des Métaur par Electrolyse. 
Dunod et Pinat. 


A. HOLLARD and L. BERTIA UX. Paris: 
Price 9 fr. 50. 


The first part of this book contains a general discussion of 
electrolytic analysis, including the theory of electrolysis, the 
influence of current density, the grouping of metals according 
to their behaviour on electrolysis, and general methods illus- 
trated by details of complex separations. This part of the 
book will give those unacquainted with the subject. a fair 
insight into the general principles of electrolysis as applied 
to analysis of metals. 
electrodes and on general arrangements for the distribution 
of current. 

Directions for the electrolytic determination of the com- 
monly occurring metals, and for their separation by electro- 
lysis, are given in the second part of the book, in which the 
metals are divided into two classes according as they can or 
cannot be deposited on platinum from a strongly acid solu- 
tion. The application of the various methods to the analysis 
of the industrial metals and- alloys is described in the third 
part of the book. 

In the fourth part, numerous useful results of analyses 
are quoted, illustrating the accuracy which may be expected 
from electrolytic methods of determination. 

Throughout the work the methods given are fully 
described, and anyone with a fair chemical knowledge and 
training in analytical manipulations should be able to under- 
stand and work the various separations. 

The book is well written, and should be of assistance to 
the metallurgical chemist who wishes to adopt electrolytic 
methods of analysis. 


Metallurgy of the Common Metals (Non-Ferrous). By A“ 
HvuxBoLDT Sexton, F. I. C., F. C. S., and Joux S. G: 
PRI ROSE, A. G. T. C., A. I. M. M., M. I. M. Manchester: 
The Scientific Publishing Co. Price 78. 6d. net. 


As stated in the preface, this book is intended as an intro- 
duction to the study of the metallurgy of the more common 
metals, excluding iron, and as such it is to be recommended. 
It contains a great deal of carefully selected information, it 
is well arranged, is clearly and concisely written, and appears 
to be free from errors, with the exception of a remark on 
page 2, line 6. 
commercial process, the statement that copper cannot be dis- 
tilled is incorrect. 

Roughly speaking, one-third of the book is devoted to the 
metallurgy of copper, and another third to that of lead, 
including the concentration of silver in lead by the Pattinson 
and Parkes process, whilst the remainder is concerned chiefly 
with tin and zinc, short chapters being given also on anti- 

mony, aluminium and nickel. 

For each metal the authors give a good description of the 
physical properties, that for copper heing illustrated by some 
excellent microphotographs showing the influence of im- 
purities and of treatment on the structure of the metal. The 
minerals in which the metal occurs and their distribution are 
then described, some information exceedingly interesting to 
those unacquainted with the mining side of the subject being 
given, especially in the case of tin. Short accounts are given 
of the various processes by which each metal is obtained 
frorn its ores, suitable types of furnaces being discussed and 
illustrated. The wet methods and electrolytic processes of 
metallurgy also receive due consideration. 

Amongst the chapters on copper there must be noted a 
lucid explanation of the principles underlying copper smelt- 
ing, amd a clear account of the application of electricity to 
the deposition and refining of the metal, and to the smelting 
of its Ores. 

In the account of the metallurgy of lead, which, con- 


sidering the scope of the book, is very fully described, there: 


is an excellent discussion of the treatment of these complex 
lead-zinc sulphides, such as the well-known Broken Hill ores 
of New South Wales, which still offer the metallurgist an 
—— problem. 


The book is well illustrated throughout, and. contains , 


There are useful notes on types of 


Although the distillation of copper is not a. 


charts showing the rise and fall in the price of the metals. 
At the end tables are.given of the physical constants of the 
metals, thermochemical data, and factors for calculating | 
blast-furnace charges, the book concluding with a ee 
bibliography. | 


The: Design of Condensing Plant. By F. W. WRIGHT. 
London: The Technical Publishing Co., Ltd. Price 
3s. 6d. net. 


This excellent little book can certainly lay just claim to 
its sub-title, A Practical Treatise,” on a subject not pre- 
viously treated exclusively in any book yet published, and 
the publishers are to be congratulated on adding yet another 
work to the number of practical text-books issued by them. 

The author has collected together the mass of experi- 
mental data already published in the Proceedings of the 
various technical institutions, and arranged them, aided by 
his practical experience, in an order capable of ready 
reference and practical use. 

Chapters are severally devoted to jet, ejector, surface and 
evaporative condensers, while the subjects of water cooling 
plant and air-pump efficiencies are likewise treated. 

Quite a special feature of the book is the reduction of all 
the important formule to curves suited for quick reference, 
and in this direction full use of “ logarithmic " squared paper 
has been made in order to reduce the curves to straight 
lines. 

Scattered through the book are a number of actual designs, 
while illustrations of the pretty picture“ type have been 
carefully avoided. 

We have noticed one or two slight slips and misprints, 
such as on page 53, line 7, ** 1 cb. ft. of surface to 10 lb. of 
Steam," should, of course, read, “1 sq. fi. steam.“ 
The omission of at,” the second word in line 11 from the 
bottom of page &9, makes the sentence incorrect. Similarly, 
“ thermo-dynamo ” in line 2 from bottom of page 151, should 
read “ thermo-dynamic.” Printers’ errors occur on page 85, 
bottom line ; in the title of * 82h, and on line 9 from the 
bottom of page 182. 

Apart from these minor defects, the book is very well 
arranged, the printing and illustrations being all that could 
be expected in a book produced at its price. Most of the 
text refers only to land practice, although, of course, much 
that is said in the surface condenser section would apply 
equally well to marine work; but the latter branch is 
generally dealt with fully in books specially devoted to 
marine engineering. We can confidently recommend the 
book to all students of engineering and to all those whose 
work is connected with the design or working of condensers. 
—C. 4.8 


Thornton on Patents (British and Foreign). Being the: 
pith of patent law and practice in the United Kingdom 
and abroad, with rules, forms, examples and precedents. 
By ALFRED AUGUSTUS THORNTON, consulting patent 
agent. London: Charles Jones, Ltd. Price 21s. net. 


The title of this work might lead one to suppose that it is 
a new edition ; but it is not so. Unlike the authors who 
have published such great legal tomes as Byles on Bills," 
“Scriven on Copyholds," and “ Lumley's Public Health," 
&c., Mr. Thornton has declined to wait until such time as 
his work has run through several editions before incorporating 
his name with the title. 

Perhaps this departure from precedent is justifiable when 
we read (as we doin the preface) that the work is not 
intended to compete with ** more exhaustive and excellent 
works by various members of the bar." The fact that the 
work is not intended primarily for lawyers is something that 
will commend it to the layman. 

A glance through the volume shows that it contains 
that which every patentee wants to have, namely, practical 
advice as to the steps which must be taken in order to obtain a 
patent. ` There are, and always will be, a large number of 
inventors who for varying reasons wish to deal with their own 
patent applications. The earlier chapters, together with the dis- 
cussed examples in Chapter XIII, will at least enable them to 


draft their specifications in accordance with legal requires 
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ments. This Chapter XIII is a most useful piece of work. 
It sets forth model specifications for an invention wherein 
balls and rollers are combined. The diagrams, which are 
very similar to those which must accompany a specification, 
serve to explain the author’s meaning more clearly than any 
quantity of letterpress. Mr. Thornton also points out how 
to get the full advantage of the official investigation. To 
do this “ claims at the outset should be drawn so as to include 
analogous devices. If, for instance, a claim is at the outset 
made to a *razor blade having two edges, the official 
search need not extend beyond razors ; but supposing a claim 
is in the first place made to ‘a cutting instrument having 
two edges, the examiners would include in their search all 
cutting tools. It is a point worth bearing in mind by those 
who want to eventually get sound claims,” 

In a chapter entitled ** What every patentee ought to 
know " (Chapter XVI) Mr. Thornton gives the benefit of 
his experience in all those little matters with which the 
patent agent is, as a rule, alone familiar. Who, for instance, 
could have said off-hand that the Patent Office is open until 
midnight for the reception of certain matters? The 
remainder of Chapter XVI is devoted to forms. These are 
copies of the official printed forms filled in in the proper 
places, with fictitious names, &c. They cannot but prove 
useful to persons who, being unable to afford to pay fees to a 
patent agent, have to fill up these forms by themselves. 

Part II of the work is not the least valuable portion. It 
contains a summary of the laws affecting foreign and 
Colonial patents. Here one may find a summary of the law 
of patents in the Argentine, Australia, Austria, Brazil, 
Belgium, Canada, Cape Colony, Ceylon, Chile, Denmark, 
Egypt, France, Germany, Hungary, India, Italy, Japan, 
Mexico, Natal, New Zealand, Norway, Orange River Colony, 
Portugal, Rhodesia, Roumania, Russia, Soudan, ‘Spain, 
Sweden, Switzerland, Transvaal, Tunis, Turkey, United 
States. There are also foreign and Colonial forms with 
directions for signing the same in all the above countries, 
and in addition Bolivia, Columbia, Costa Rica, Cuba, 
Ecuador, Guatemala, Honduras, Luxembourg, Nicaragua, 
Panama, Peru, Salvador and Venezuela. 

In addition to an excellent index, there is a folded table 
inside the back cover which serves as an immediate guide to 
the contents of the volume. We heartily commend it to 
those who are interested in, or affected by, the law of patents. 


Elementary | Electrical Calculations. By T. O'CONOR 
SLOANE. London: Crosby Lockwood & Son. Price 9s. 
net. 


In the preface the author tells us that the book is designed 
to give in simple form what may be termed a foundation for 
the study of electrical calculations. The operations described 
require only an elementary knowledge of mathematics, for it 
i8 à feature of electrical science, that, although it is built up 
on a basis of mathematics, a great part of the engineering 
calculations is comprised within the limits of arithmetic, 
while elementary algebra carries it a long way further. Many 
people who would be frightened at the mere name of algebra, 
yet unconsciously use it in the form of an algebraical equa- 
tion, each time they employ Ohm's law. 

The whole book is of an elementary character, and is of 
the type that aims to teach the student by the calculation 
on his part of numerous examples. This is a system that 
every teacher will immediately acknowledge to be of great 
worth. Most of our English text-books, at any rate those 
of a semi-practical scientific nature, indulge in long descrip- 
tive work and put au example or two at the end of each 
chapter. This may be all right for the advanced student, 
but it is decidedly all wrong for the elementary. The 
reviewer has in mind text-books in various branches of 
technical work that are enormously used by students. These 
books are used because there are no better on the market 
and because their authors bear great names—not great 
names as teachers, however. An elementary student came 
to the reviewer a short time ago, and asked him almost with 
tears if he could recommend a text-book on such and such a 
subject, as the one he already had (bearing a great name, and 
being of the nature of an encyclopedia, absolutely without 


system throughout, and with no teaching ability displayed on 
a single one of its hundreds of pages) he could do nothing 
with. "The reviewer, who has large experience of students 
and what they require, had to answer that there was nothing 
better to be had. | 

That students like worked-out examples, and plenty of 
them, is a well-known fact. As an instance of this, every 
teacher of steam knows the difficulty a student has in 
applying Regnault's formula for total heat. The reviewer 
has seen students, otherwise quite intelligent, after having 
it dinned into them for a session, come to grief over this 
simple matter. If the feed water is at some higher tem- 
perature than 32? F. (as is, of course, always the case except 


in the Arctic regions) the mixing up of the two initial tem- 


peratures causes shocking mischief. It is in such a case 
that the value of many examples bearing on the matter 
from all aspects is particularly apparent, and if, in addition, 
the teacher can hit upon any little device, such as using 
Regnault's formula for latent heat only, so much the better 
for his students. | 

The first three chapters in the volume under con- 
sideration have to do with arithmetical short cuts, algebraical 
symbols, coefficients, functions, the exponential notation, 
mechanics and physics. Such terms as velocity, acceleration, 
work, power, &c., are nicely defined and well illustrated with 
examples. Perhaps, with regard to force, it would be better 
to say it is that which can impart change of velocity to a 
mass, than simply velocity. 

Chapter IV deals with Ohm’s Law and its applications, 
and succeeding chapters with Resistance, Kirchhoff's Laws, 
Arrangement of Batteries, Electric Power and Energy, 
Bases and Relations of Electric Units, Thermo-electricity, 
Electro-chemistry, Fields of Force, Magnetism, Electro- 
magnetic Induction, Capacity and Inductance, Hysteresis, 
Alternating Currents and Networks. 

The treatment of all these subjects is such as to call 
for the use of no more algebra than is involved in the treat- 
ment of Ohm's Law. Complex variable and graphic solu- 
tions of alternating-current problems are not employed, as 
they are outside the scope of the book. 

In the appendix some illustrations of geometric, of more 
advanced algebraic, and of simple calculus solutions, are 
given, which may be of interest to those who have some 
acquaintance with higher mathematics. In our opinion. 
however, the appendix could have been omitted with 
advantage. | . 

The book is essentially one of examples and solutions, and 
is, therefore, we know from experience, the very one likely to 
find favour with students. 


The Law and Practice of Rating and Assessment. A hand- 
book for overseers, members of Assessment Committees. 
surveyors and others interested in rating and valuation. 
By CLARENCE A. WEBB. London: Crosby Lockwood and 

. Son. | TN 


This volume (according to the preface) is intended to give 
in as concise a manner as possible both the law and practice 
relating to the rating and assessment of the various kinds af 
properties with which Assessment Committees have to deal. 
The author hopes that the book will also be of assistance t 
occupiers and owners of rateable property, and to officers of 
public companies, &c., who are interested in rating matters 
as well as to municipal officers, students and candidates for 
membership of the Surveyors' Institution and the Auctioneers 
Institute. 

An examination of Mr. Webb's pages leads one to think 
that his hope will be realised. In that extensive domain 
which is covered by the word * Rating," the surveyor comes 
first and the lawyer second. Here we have an exposition of 
the subject from the practical point of view. Part I deals 
with the law of rating under the sub-heads : General Prin. 
ciples,” * Exemptions from Rating," „Rating of Owners’ 
and “Collection and Enforcement of Rates." In Part II 
there is a description of the rating powers of local authori- 
ties, both within and without the metropolis. Part III 
describes the making and correction of valuation lists; while 
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Part IV describes the methods which must be adopted in 
the valuation of various kinds of property. In this part we 
find one chapter (Chapter X V) devoted to Electricity Supply 
Undertakings — Gas Companies’ Undertakings — Water 
Supply Undertakings and Tramways. 

It is to this chapter that one who is reviewing Mr. Webb’s 
treatise for an electrical paper will turn his most critical eye. 
As Mr. Webb very properly points out in his preface, ‘to 
fully follow the method of rating an electricity undertaking 
it is necessary also to consult the chapter on the rating of 
railways.” This is, indeed, a useful reminder. Indeed, it 
might be said that if one thoroughly understands the method 
of rating any class of property, one is provided with a clue to 
the rating of all property. You have to conjure up that 
visionary creature—the hypothetical tenant:: find out what 
rent he would pay ; make certain statutory deductions from 
that rent; and there you are! But it is no easy task to 
imagine the existence of a tenant of an electrical under- 
taking. It is the practical man, like Mr. Webb, who can 
bring him into being and determine the rent which he would 
pay to the nearest penny. 

Elsewhere in the book we find a useful chapter on the 
Rating of Machinery. As manufacturers know to their 
cost, looge machinery has in effect been brought into rating 
in recent years. The author sets out the effect of all the 
recent decisions; and describes the practice with regard to 
rating machinery which is followed in various parts of the 
country. 

The work has a good index, and should prove most useful 
to those who, at a time when all the property in London is 
being revalued, are anxious to have their rates reduced. 


THE UNIVERSITY OF SHEFFIELD. 
By C. ALFRED SMITH, M.Sc., A.M.Inst.E.E. 


Wuey Mr. Joseph Chamberlain suggested to the citizens 
of Birmingham that they should subscribe money and apply 
to the Privy Council for a University charter he commenced 
a crusade which immediately affected technological education 
throughout England. In the year 1900 there were 
University Colleges at Birmingham, Manchester, Liverpool, 
Leeds, Sheffield and Bristol. To-day—in less than ten 
years—each of these centres of industry has its own 
University. Everyone of them has greatly improved its 
equipment for instruction and research work in technology— 
most of them have utterly transformed the departments of 
applied science as a result of the increased status and 
financial resources gained by the zeal of those who followed 
the lead of Birmingham’s first Chancellor. 

Electrical engineers fully realise the significance of the 
new state of affairs. By a very happy arrangement the 
local sections of the I.E.E. are closely connected with the 
civic universities. Of all branches of engineering, that 
which deals with electricity is the most progressive and the 
least dependent upon rule-of-thumb methods. The brilliant 
mathematical student seems instinctively to select electrical 
technology before other applied science subjects. The 
borderland between the physicist and the electrical 
engineer is narrowed until it almost disappears. In 
à comparatively new subject, so dependent upon theory 
and experiments for ita progress, research work grows 
in volume, and each new discovery points, as a finger, to a 
hundred others. The union of theory and practice is possible 
and obtains in a manner not yet realised in other engineer- 
ing work. A glance at the list of Presidents of the 
I. E. E. proves that the college professor is not shunned by 
the practical man. This year Dr. Gisbert Kapp occupies 
the chair in which Lord Kelvin, Profs. Foster, Adams, 


Ayrton, Silvanus Thompson, Perry,.and Dr. Glazebrook have 
worked so ably, with such dignity and for the good of the 
profession. It is therefore not surprising that electrical 
engineers should watch with keen interest the astonishing 


development of the new Universities, each of which has 


seized hold of Mr. Chamberlain’s ideal and has determined 
to “specialise in accordance with modern conditions, and the 
particular needs of the district for whose benefit it is 
established," and so enable us to prepare ourselves for the 
great struggle with our rivals which is inevitable.” The 
days, which some of us can remember too well, when elec- 
trical engineering was tacked on to the physics department 
as a subsidiary subject, and when experimental work was 
done with toy apparatus, are gone for ever. The old order 
has changed giving place to the new. 

Some ‘time ago the writer visited the two Yorkshire 
Universities situated at Sheffield and Leeds. Both places 
have this much in common—they have greatly extended 
their departments of Applied Science. In Leeds the thing 
which impressed me most was the department called “ gas 
engineering, fuel and metallurgy,” not because it was the 
largest, for the textile industry seems to have claimed that 
honour, nor because more money had been spent on the 
equipment, for the electrical engineering and other labora- 
tories probably cost more. It was the coming of the subject 
* Gas Engineering " into a University syllabus that forced its 
attention upon my mind. The Institution of Gas Engineers 
have, in à most practical fashion, given their official support 
to this venture. Read how the Journal of Gas Lighting? 
regards the matter. The next few years," it says, will 
be critical ones, both for the new department and for the gas 
industry at large. "The former is now definitely introduced 
to the profession, is being officially recognised and assisted 
by it, and its work will be watched with close interest. On 
the other hand, the offer of these advantages serves as a 
touchstone by which the gas industry will be tested ; and 
on the results of that silent, almost unnoticed, test, large 
issues will depend. At the beginning of the second 
century of its history the Gas Engineering profession has the 
initial offer of similar University advantages to those enjoyed 
by the rival profession. It should not be for- 
gotten that the Government devotes a fund of £100,000 
annually in aid of University work. To this fund the gas 
industry has contributed in the shape of income-tax paid on 
its profits; and, therefore, on the lowest grounds of self- 
interest, it should take care to duly participate in the 
benefits of modern university developments.” Which shows 
quie clearly that the gas engineers are waking up to the ae 

t “the rival profession“ (electrical engineering) has 
forged keen weapons for the struggle in college laboratories, 
So much for Leeds, which also possesses a completely 
equipped and admirably designed building entirely devoted 
to teaching and research work in electrical engineering. 

Sheffield, to most civilised people, means steel. . Therefore, 
the University authorities have wisely made. the equipment 
of the metallurgical department more unique than that of 
the other branches of the applied science faculty. But they 
have by no means starved mechanical and electrical 


engineering. Sir Frederick Mappin, M.P., is chairman of 


an advisory committee for this faculty. On the staff the 
best known names are Profs. W. Ripper, J. O. Arnold and 
A. McWilliam. 

Of especial interest to electrical engineers are the pyro- 
meters and electrical furnaces in the metallurgical depart- 
ment. One of the merchant princes of Sheffield—when will 
the London merchant princes follow this lead from the 
provinces ?—purchased and presented to the University a 
steel works, in which has been installed the most up-to-date 
equipment. This consists of large steel-making furnaces— 
one of 2-tons capacity. A Kjellin electric steel furnace is a 
most important feature. Prof. McWilliam recently told the 
audience at an Iron and Steel Institute meeting that 
Sheffield was very much alive to the importance of this 
aspect of steel making, and the University authorities 
are not only watching closely all countries, but are 
gaining practical experience and testing for themselves. You 
may see in this University steelworks, an electro-pneuimatic 
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"hammer (7 cwt.) capable of taking sizes up to 4 in. sq. The 
whole of the department is worked electrically, “ so that 
economy of space is possible," significantly adds the official 
souvenir of the University. Two-phase current. is supplied 
by the City Corporation. In one bay of the steelworks there 
is à 4-ton travelling crane. In the foundry there is a 4-ton 
three-motor crane, while the horse-power of the motors in 
the metallurgical laboratory is 150. In the special alternat- 
ing stress apparatus, designed by Prof. Arnold, the energy 
necessary to produce rupture is measured by a delicate in- 
tegrating wattmeter. The micrographic installation, con- 
sisting of a battery of six 4-in. polishing blocks, is driven 
electrically by a 1-H.P. motor. A powerful Nernst lamp 
: illuminates the Zeiss photo-micrographic apparatus. All of 
the well-known and most perfected electrical pyrometers are 
installed. In connection with the central station Le Chatelier 
installation, is a furnace for measuring recalescence in vacuo, 
together with a keyboard and an electric chronographic 
recorder. This Le Chatelier pyrometer can be connected by 
means of a switchboard to any of the practical or laboratory 
furnaces. 


Power is supplied to the applied science laboratories, 


situated in the main building, from some machinery situated 


in the heat engine laboratory. There is a 35-Kw. two-phase ` 


Fuller-Wenstrom alternator, which is direct-coupled to a 
compound steam engine of the vertical marine type. The 
horse-power of the engine is about 50, and it is fitted with a 
surface condenser, and drives its own air pump. There is a 
Parsons steam turbine which is direct-coupled to a two-phase 
alternator of 25 KW. capacity. An independently-driven 
two-phase motor of 1 H.P. drivesthe air pump. A De Laval 
steam turbine of about 14 H.p. is arranged to drive a three- 
phase alternator. Other steam engines used for testing are a 
horizontal engine (with two high-pressure cylinders, single 
acting, specially designed to work with highly superheated 
steam, a small single cylinder vertical engine (provided with 
three slide valves of different laps, &c., for experimental 
work) and a single cylinder vertical engine. 

A three-cylinder vertical Westinghouse gas engine of 
35 B. H. P., fitted with electric ignition, is direct-coupled to a 
25-KW. continuous-current generator, two Stockport gas 
engines of 14 H.P.—one of which drives the workshops and 
the other a three-phase generator, are provided. There is also 
a Hornsby-Ackrovdoil engine and a 40-H. P. Ingersoll-Sergeant 
two-stage air compressor, driven from the town mains by an 
alternating-current motor. 

The electrical equipment also contains two 10-Kw. motor- 
driven three-phase alternators, 220-volts and 50 frequency ; 
two 15-H.P. compound continuous-current motors; two 
three-phase rotaries, 220 volts, 50 frequency ; one rotary for 
single, two and three-phase currents ; three experimental D.c. 
generators driven by two and three-phase motors, and a 
number of small single-phase and polyphase motors. 

In the transformer gallery equipment is noticed an 
attempt to show the general principles of sub-station practice. 
There are 16 transformers, among which are a set for 
changing two-phase to three-phase, and «aire versa. To the 
12 marble panels of the switchboard are fitted all the in- 
struments and switchgear, so that each set of machines has 
its own panel and instruments. 

The polyphase plant demonstrates power station practice, 
and has been arranged for parallel running, it shows the 
methods of changing phase and the use of rotaries. 

There are well-equipped laboratories for the purpose of 
experiments in elementary mechanics, magnetism and 
electricity. &c. 

One of the most interesting features of the engineering 
equipment is a large lathe, the main shaft of which is driven 
by a 4o-E.H.P. motor, and the feed shaft by a 5-E. II. P. 
motor. A special rotary and switchboard has been 
installed for this tool. A number of experiments upon the 
life of tool-steel will be made. An electrically-driven drill 
is also a feature of interest to electrical engineers. This 
brief outline will enable the reader to form some notion of 
the progressive spirit which animates this University. That 
the prosperity of the whole of Yorkshire, and even the ad- 
joining counties, will be affected by the work done at 
Sheffield and Leeds Universities, cannot be doubted. May 
they prosper and continue to be supported by the local men 
of business talent and resources. 


INQUIRIES AND SPECIFICATIONS. 
[COMMUNICATED.] 


THE eagerness with which manufacturers have to compete 
for orders has led to a form of abuse which has become a 
real evil in the system of quoting for work. At the 
present time, prices for work are being augmented by the 
fact that the cost of estimating for, and quoting against, 
multitudinous specifications absorb such a large amount of 
the time of a highly-trained staff, that either the firm has to 
do the work at no margin—which, cannot, of course, con- 
tinue indefinitely—or there is of necessity a general increase 
of price. Frequently there is more money spent iu pre- 
paring specifications, sending out inquiries whieh are tendered 
and sub-tendered to again and again, than there are profits 
made out of the actual transactions. The question is a 
difficult one, but as matters now stand both buyer and seller 
are placed in au absolutely fatuous position. It may do 
some good, however, if the subject is opened for discussion 
in order to obtain some consensus of opinion as to the best 
means—if any—of dealing with it. The question applies 
to the whole range of specifications which are now 
being, and have been, issued, which do not deal 
simply with a single item, or set of items. 
which can be supplied by one manufacturer direct 
from the works, but which include a series of goods 
made by more than one manufacturer. Consulting engineers. 
for example, when preparing specifications for the equipment 
of power stations, sub-stations, and other parts of a 
generating and transmission system have a tendency to put 
switchgear in the same specification as that. which describes 
the dynamos and motors, the object being to save themselves 
trouble by letting the whole contract to one firm. The 
simplicity of this arrangement, however, is more apparent 
than real, as in the majority of cases the firms which tender 
for the work, if they are builders of heavy machinery, do not 
build the switchgear, with the result that the switchgear 
manufacturers are in turn. burdened with inquiries for their 
goods from a whole series of larger plant, makers, all of whom 
wish to secure the contract, and the final selection which is 
made by the consulting engineer may very possibly include 3 
considerable number of alternatives, the technical features « 
which he is not exactly in a position to determine. It would 
matter less if the consulting engineer were the only one to he 
worried by this plethora of quotations, but, as illustrated 
above, the system is contrary to the interest of the user. 

There would perhaps not be such urgent need to complain 
of this series of inquiries if there was a fair chance of satis- 
factory business resulting from it, but it is easily seen that 
such a system wastes a tremendous amount of time 
in estimating costs. Following the argument along the lines 
of the example indicated above, each plant maker who does 
not make his own switchgear will, on receipt of the specifica- 
tion, send his inquiry to several switchboard makers, and br 
the time prices reach the actual user they are often so cul 
that the possibility of including good work at a fair profit is 
quite outside the question. In addition to that, the esti- 
mates which are sent in as the result of this sub-inqurm! 
are not always the same in technical detail, with the result 
that quite unknown to the buyer there may be vast differen 
in ultimate results contained in the various prices which he 
has to consider. Moreover, it is in the end disadvantageous 
to the buver to have, say, a dozen sets of estimators working 
on one set of conditions: as spreading the result over. say. 4 
year’s work for the whole industry, it is obvious that 
approximately 90 per cent. of the estimating work done at 
present goes to waste, The evil is aggravated by the fact 
that contractors verv often, in sending round their inquiries 
to sub-contractors, alter the specification to suit their own idea 
of the tender, so that it is not always possible for the sub- 
contractor to prepare all his quotations in duplicate. He 
has to prepare several separate tenders for the same piece o 
work, each one being perhaps different in some small respect. 
and this not only adds to the work but increases the risk of 
error. The sum total of all this complication can be given 
in the one word— waste. 
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Yet another unpleasant feature of this system as that it 
is not unknown for a contractor who proposes to tender to 
an inquiry for part of which he must obtain a sub-con- 
tractor, to attempt to so disguise the inquiry (particularly if 
some special make of apparatus is specified) that the sub- 
contractor will not know for what work his sub-contract is 
ultimately intended. In some cases it is quite possible where 
a certain manufacture of goods is specified, that a contractor 
will do his best to get an alternative considered. He may fail 
in his attempt to do this, and yet in the event of his securing 
the work and having to install the particular make of 


apparatus which he has been fighting, he will still draw his - 


profit from the manufacturer of the specified apparatus. 
Obviously in such cases he has done nothing to earn 
the commission, and the user is paying the contractor for 
his failure to substitute another apparatus for that which 
the user wanted. 

Another feature which complicates the question, is that 
not only does the consulting engineer crowd a large number 
of different requirements into one specification owing 
principally to the fear of leaving some important item out in 
the process of preparation under various headings, but there 
is also the important consideration that very often large 
buyers, such as municipal corporations, and even private 
firms, prefer to limit their dealings over a contract with one 
large firm rather than to have to negotiate with several 
smaller contractors for the particular sections under which 
such contracts might be placed. The arguments on the side 
of either procedure are fairly well balanced. On the one 
hand, if one large contractor does the work, there is less 
probability of friction between the various men carrying out 
the different portions of the contract, and more probability 
that the whole work will be carried out with smoothness, and 
up to the time allowed. On the other hand, however, there 
is the important fact that the engineering industry is 
nowadays so specialised that it is possible for a firm to exist 
on the supply of one particular article provided that it is 
fairly treated, and’ a good many such firms are in a 
sufficiently important position to refrain from tendering as 
sub-contractors to a scheme which will leave them with very 
little or no profit. In this way the user of apparatus loses 
the benefit of the best that his money can buy, and this 
would seem to considerably out-weigh the arguments on the 
other side, bearing in mind that the consulting engineer, in 
order to be worth his money, should be capable of preventing 
anything confusing being embodied in his specifications, and 
the users should be induced to employ competent engineers 
to watch matters in their interests. It will very often be 
found that a little extra capital put into the erection of an 
engineering scheme in the way of specialised manufactures 
and skilled supervision in erection, will save an immense 
amount of money in running costs. 

It cannot be too strongly iusisted upon that, as already 
pointed out, the present system makes the user pay more 
money for the apparatus which he requires than he would do 
if this system of sub-tendering was restricted. | 

In further considering the question, so far as it applies to 
the plant equipment of an electricity generating and trans- 
mission scheme, it will he seen that the contracte as a rule 
can be very easily classified into definite headings, corres- 
ponding to the main lines upon which manufacturers in each 
sphereofengineeringaredivided. Forexample, it will generally 
be found that engineering contractors for power houses and 
sub-stations can be divided into the following classifications : 
foundations and building construction, engines, steam pipes. 
- condensers, &c., dynamos and auxiliary motors, switchgear 
and accessories, and cables. With regard to such things as 
meters and instruments which are mounted on the switch- 
board, it will generally be found that switch makers 
have contracts with instrument makers, and this section of 
the work would be dealt with in exactly the same way as 
vacuum and pressure gauges would be dealt with by the 
engine makers. Now, if consulting engineers or users of 
electrical machinery could split up their scheme into sections, 
such as described above, corresponding to the actual manu- 
factures along which firms at the present time specialise, it 
will be seen that an opportunity will be offered for every 
firm to put in a tender for the work which they could do, as 
coutractors, and not sub-contractors, and, apart from the 
question of submitting alternative schemes, if sufficient 


latitude is allowed, there will in this case be only one set of 
estimates from each firm for the work required. This 
diminution of labour in what is not a profit-making depart- 


. ment, will be, without doubt, very much appreciated: by all 
engineering firms who can see their way to a realisatión of 


the position. E 

It is an extremely difficult thing, however, to know how 
to set about securing a remedy of the evil, although we can 
see the evil itself. In the first place, there are some large 
firms whose influence is extremely important who ‘might 
possibly object to the sectionalising of specifications, and who 
would uphold the principle of letting the contract as a single 
unit, simply because they have for years been developing 


along the lines, not of specialists, but of general suppliers. 


Any trend towards following the general tendency towards 
sectionalisation in & specification might be opposed by the 
more short-sighted of such firms. We use the term short- 
sighted advisedly, because the majority of large firms are so 
departmentalised that the massing of a specification into an 
unsectionalised group of requirements means that someone of 
prime experience and ability must be employed to disentangle 
the various items of work and to so arrange the operations 
of each department that harmonious working can be 
obtained. As a matter of fact, the cost entailed to a large 
firm in dealing with a confused specification is no less, even 
if everything is made and erected by its own workmen than 
if it had to solicit inquiries and get the work done from 
outside. It would be very much to the advantage in the 
long run of the large firms if specifications were so arranged 
that sub-contracting did not become inevitable. At the 
same time the electrical engineering industry is by no means 
at the mercy of such huge aggregations, although if this 
system is allowed to continue there is no saying at what date 
the smaller firms will be crushed out. At the present time, 
happily, there is still some opportunity for the considerable 
number of specialised industries to make some move in the 


matter, and it is probable that the best direction in which 


this could be made is an expression of opinion by the large 
number of manufacturers interested, which might probably 
produce desirable results in the minds of both users and 
consulting engineers. The practical outcome of such an 
attitude would be that specialised industries, if they could 


be bonded together in a sufficiently strong compact, could 


avoid tendering as sub-contractors to a specification, but at 
the same time would be able to express their willingness to 
submit direct tenders to consulting engineers or users. 
Such a position would probably lead to temporary complica- 
tions, as there would naturally be a clash of interests, but in 
the end it is not probable that the epecialists would lose. 
In any event in those cases where inquiries are circulated 
wholesale as at present, the firm that does happen to get 
the order will probably find that it has got the order 
because it happened to make the biggest mistake in prepar- 
ing its tender. ` mE 
Without some form of machinery to carry the above 
recommendation into effect, it would be useless to 
attempt to make any move in the matter, and it is fortunate 
that there is at present constituted a body which, if it can 


— be persuaded to take united and strong action, would pro- 


bably find itself in a position to bring the evil down to, at 
any rate, moderate dimensions. 

The National Electrical Manufacturers’ Association has 
already proved itself of great utility and value to its members. 
It would appear that no more suitable body could be found 
to deal with the matter. As, however, the Association is in 
no way responsible for the individual policy of a firm, there 
would be no advantage in such an Association taking steps 
in the matter, until it was reasonably certain that the general 
body of electrical manufacturing interests were in favour of 
such a movement. Nor is the discussion limited only to the 
manufacturing interests, as they, after all, are but a means to 
an end, namely, the satisfaction of the actual user. The 
ultimate object of such alteration, as is suggested in the 
above paragraphs, is the more complete security of the users’ 
interests, and, therefore, an expression of opinion from the 
actual users of plant would be welcomed, inasmuch as it is 
obvious that any diminution of waste in the process of 
tendering benefits both the user and contractor. It is for 
the purpose of opening a discussion upon the question in our 
columns that we have laid the ease at some length before our 
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readers in the foregoing paragraphs, and we think that time 
and space could be very usefully employed in setting forth 
the opinions of such manufacturers as have felt the pressure 
of this unremunerative form of labour. 


L 


PROCEEDINGS OF INSTITUTIONS. 


High-Speed Tools. 


AT the Birmingham meeting of the IxsTITUTION OF MECHANICAL 
ENGINEERS, Mr. H. I. BRACKENBURY read an interesting paper on 
the use of high-speed tool steel, which indirectly emphasised the 
importance of the electrical drive in this connection. | 
Where full use is made of modern machinery with high-speed 
steel tools, the production, so far as roughing-out is concerned, is 
three times what it was under the old conditions. This means 
that the machines, the space occupied, the operators, shafting and 
supervision are all reduced in a like ratio, and although the power 
required to drive the machines is very large, the energy absorbed 
per lb. of metal removed is less than with low-speed machines. 
Many of the old English-made machines are quite heavy enough 
to be‘used with high-speed steel, with slight modifications. The 
driving power must be increased in a ratio generally in the neigh- 
bourhood of 1:3 or 1: 5; but in some cases, lathes formerly taking 


Low Gean Rania. 
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. INEFFICIENCY OF HIGH GEAR RATIO. 


about 5 H.P. have been run up to 50 or 60 H.P. and a milling 
machine capable of removing 1,400 lb. of steel per hour consumes 
no less than 92 H.P. 

The stepped cone is becoming obsolete, speed changes being 
effected by means of sliding gears in medium-sized machines, and 
variable-speed motors in the larger sizes. Such motors, on a D.C. 
three-wire system, give a wide range of speed, but the author 
points out that at certain speeds with light cuts the efficiency of 
the motor and machine may be far from good. "This is exemplified 
by tests of a large lathe cutting 0'2 X 072 in. on 40-ton tensile 
steel, as illustrated herewith; there is a drop in efficiency on 
changing from low voltage with a low gear ratio to high voltae 
with high gear, so that the same power was consumed when 
cutting at 18 and at 33 ft. per minute. The motor was rated at 
40 H.P. on the high voltage, and was therefore underloaded, the 
cut being a light one. The inference is that heavy lathes which 
have to do both light and heavy turning should have the gear 
ratio arranged so that the full range of speed can be obtained on 
either voltage, and the builders should give the total efficiency of 
the lathe and motor at various speeds and loads. The facility with 
which the efficiency can be determined when the electric drive is 
used is well illustrated in this example, and in an instance 
described by the author, in which the defects of gearing tem- 
porarily repaired were conspicuously revealed by an ammeter, 


Standardisation of Fuses. 
By H. W. KErrFoRD, A. M. I. E. E. 


(Abstract. of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Birmingham, May 25th, 1910.) 


THE author refers to an editorial in the ELECTRICAL REVIEW so 
long ago as 1905, pointing out the importance of standardising low- 
pressure fuses, and emphasises the importance of simplicity and 
reliability in every detail of the electric circuit, in order to create 
and maintain confidence in the public mind. In addition, the 
standardisation of fuses would conduce to economy in manufacture 
and reduction of cost. Many types in common use are wholly 
inadequate, and others needlessly elaborate. The complete speci- 
fication of a line of fuses should embrace: 

(a) A definition of the " marked " or " rated " current in terms of 
the “limiting ” current (also called the normal fusing” current). 

(5) A standard range of rated-current values and voltages. 

(c) A definition of one or more points on the “ time-overload " 
curve of each fuse, 

(%) Regulations as to non-interchangeability, temperature rise. 
freedom from deterioration, and perfect operation under all 
conditions, 
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(e) Specifications for the standard method of carrying out short 
circuit, temperature rise, and overload tests. | 

The limiting current is the minimum steady current which will 
produce fusion after an infinite time interval, or for practical 
purposes, say, four hours. A fuse which is rated at R amperes must 
fuse within four hours when carrying a times its rated current, but 
must be capable of carrying « — .r times its rated current for at least 
four hours without fusing. If L amperes is the limiting current, 
the rated current R amperes must lie between Lja and Lja — z. 

The Wiring Rules of the Institution require that no fuse shall 
carry more than 200 per cent. overload without fusing (i. e., a Œ 
3'0, whereas the rules of another recognised authority in this 
country restrict the permissible overload to 50 per cent. (a = 175). 
The regulations for enclosed fuses by the Underwriters' Association 
in the United States, framed with the co-operation of manu- 
facturers, fix the values of a and a — zr at 1'25 and 1:10 respectively, 
but these figures were only decided upon after manufacturers had 
endeavoured to work to a smaller value of x than 0°15. 

In Table I à few of the author's experimental results obtained 
with various makes of fuses are given :— 


TABLE I. 
| ; Ratio. Voltage drop Watts lost 
Sym- Rated Eimiting current at at 
bol | Rated | maxi- rated current 
of jcurrent.| mum a- a Rated Rated 
fuse. voltage. mini- maxi- Rated current] Rated | current 
mum. mum. current. x a— zx. current. x a-z. 
P 4 500 1°25 1°50 | 0°572 | 0°830 | 2°290 4°15 
Ps 50 300 1°00 116 | 0277 | 0277 |13:870 | 13°87 
Qi 1 250 1°63 175 | 09288 | 0'740 | 1°150 44 
Qio 50 500 1°40 1°60 | 0224 | 0321 {11°200 | 1926 
Ri 4 550 075 1°00 pes 0'958 2°37" 
Rs 50 550 1°60 1°70 | (111 | 0265 | 5560 | 2121* 
81 1 250 1°50 | 1°75 | 0082 | 0153 | 0˙328 820 
Se 50 | 500 140 1°60 | 0109 | 0151 | 5'450 | goot 
Ti 6 250 2°67 3:00 | 0°078 | 0°563 | 0°466 901i 
T4 50 600 2:00 2:20 | 0114 | 0'464 | 5'680 | 45953 
Vi 5 500 1°00 1°40 | 0647 | 0°647 | 27590 2°59 
Vg 50 250 1°40 1°56 | 0°220 | 0°367 |11:000 | 22°04 
Wi 6 250 2°00 2:33 | 0122 | 0'634 | 07729 1 6l 
W. 30 250 1°43 1°60 | 0°323 | 1°048 | 9°040 | 45°00 
XZ 50 | 500 | 1°00 | 1°20 | 0948 | 0948 |177380 | 4738| 


* Dangerous on short-circuit ; case burnt on overload. t Case burnt on short- 
circuit and overload tests. 1 Behaved irregularly on overload. ? Solder 
melted on overload ; holder burnt. || Ran very hot. 


The voltage drop is approximately proportional to the inverse 
square root of the limiting current ; and, therefore, the same value 
of A is not advisable for large and small fuses; it may be desirable 
to increase the value of A asthe normal working current diminishes. 
In the case of fuses of the totally enclosed type, the cooling facili- 
ties and the capacity for heat of the enclosure are greater, so that 
the size of wire for & given limiting current is reduced, and the 
drop of volts may be increased if the length of the fuse is not 
reduced ; on the other hand, if the fuse is very short, the terminels 
conduct heat away, and thus in order to keep down the drop the 
smaller fuses must be rated at & lower percentage of the limiting 


Fic. 1.—EXAMPLE OF NON-INTERCHANGEABLE FUSE SYSTEM. 


current. This should not be done with the larger sizes, as it 
involves the use of an unnecessary large volume of metal. Copper 
and silver are the only metals suitable for standardised fuses, and 
the minimum values of the ratio limiting current; rated current 
with these are respectively 2'00 and 1°43, as they oxidise at normal 
load with lower values. 

Some fuses consist of wire soldered to terminal plates, and on 
overload the solder melts, setting up an arc; other fuses, of soft 
fusible metal, totally enclosed, explode violently on short circuit. 
It is essential that exposed wires and terminals be abolished in fuses 
for domestic use, and that the fuses be non-interchangeable, to 
ensure that a blown fuse shall not be replaced by one of larger 
capacity. These conditions are fulfilled by the fuse illustrated 
in fig. 1. 

The loose pieces or “ gauge- rings“ B. BI consist of a steatite ring 
of constant external diameter, but having the diameter of the hole 
varying with the rated current. One of the terminals with which 
the cartridges D, Di make contact is situated at the bottom of the 
cylindrical hole in the steatite ring, and unless the stud A, Ai is of 
equal diameter or smaller than this cylindrical hole, contact cannot 
be made. Thus B and D are gaugre- ring and cartridge for 10 amperes, 
whilst Bj and Di are the corresponding parts for 30 amperes rated 
current, The rings B for all capacities, screw interchangeably into 
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the same terminal block, but it is evident that a cartridge Dı for 
30 amperes will not make contact through its stud a; with the 
terminal c which lies at the bottom of a ring B for 10 amperes. 
It is, in fact, impossible to insert Di in a fuse fitting containing a 
gauge ring B of smaller capacity. Each rated current has its own 
special diameter of stud and gauge- ring orifice. 

Bare wire fuses, or rather fuse fittings, in which a conductor can 
be easily inserted by the user, are incompatible with protection 
against overloading. Two other objections of equal weight against 
exposed fuse wire are their liability to scatter molten or hot metal, 
and the rapidity of corrosion unless~certain non-active metals are 
used. 

The principal objections raised against enclosed fuses are mainly 
questions of cost, the impossibility of inspecting the fuse wire, and 
the difficulty of ascertaining with certainty when the fuse has 
blown. 

The deficiency of enclosed-type fuses in not giving reliable indi- 
cation of fusion is & mechanical detail, which can be quite satis- 
factorily solved, as is shown in fig. 2. 


FIG. 2.—EXAMPLE OF CARTRIDGE FUSE WITH “ SELE-TESTING " 
INDICATOR, N 


Stress may be laid on four points essential to the satisfactory 
operation of any fuse :— 

l. The volume of fusible metal should be reduced to the 
minimum compatible with correct rating and moderate temperature 


rise. ] 
2. The fusible metal should be subdivided so that the ratio of: 


exposed surface to cross-section does not fall below a figure depending 
on the design. l 

3. The provision of cooling arrangements adequate to extinguish 
the arc formed on overload. 

4. In exposed wire fuses, the provision of sufficiently free expan- 
sion space to prevent explosion when a short circuit occurs. In 
enclosed fuses the same end must be attained by precisely opposite 
means, and no opening or weakness of any kind is permissible in 
the enclosing case. 


Fia. 3.—COMPARISON BETWEEN Four ENCLOSED Fuses RATED 
AT 50 AMPERES, 500 VOLTS. 


Fig. 3 shows four different makes of fuses, all for a rated current 
of 50 amperes, 500 volts, and all to the same scale. . The square 
at the side of each fuse represents by its area the volume of fusible 
metal in the respective casing. 

While the fuse (No. 4) containing the least volume of metal 

operated perfectly under all overload and short-circuit conditions, 
and the fuse (No. 1) which contains the next smallest volume of 
metal, and has a proportionately large casing, also behaved satis- 
factorily, the two remaining samples consistently exploded or 
burnt, often under the mildest circumstances. The great difference 
in the length of the four fuses is very marked. and the standard of 
excellence attained by each shows quite conclusively that attention 
to the four points enumerated above is necessary and sufficient for 
the production of a satisfactory article. 

It is interesting to notice how the fulfilment of requirement (2) 

naturally leads to the cartridge design of fuse, since only in this 
design can the proper subdivision of the fuse wire be guaranteed, 


The use of soft metals such as tin, lead, or zinc is to be deprecated, 
although with very careful design successful use may be made of 
the non-arcing property of the last-named metals. The most 
important tests which a fuse must pass are three in number : — 

1. An insulation or pressure test (a) between all live metal parts 
and earthed metal parts, (5) between the two opposite poles of 
the fitting when no fuse is in place and when a blown fuse is 
inserted. 

2. Tests for operation with gradually increasing current at 
normal voltage until fusion occurs. 

3. Short-circuit tests at normal voltage. 

In addition to the above tests measuremente should be made of 
the temperature rise of accessible parts of the fitting, and of the 
voltage dropped. A pressure test of at least 1,000 volts above the 
working pressure should be withstood without breakdown. Test 2 
is of extreme value as an indication of the behaviour of the fuse 
under the conditions which in practice most frequently lead up to 
fusion. The formation of a continuous arc after fusion is even 
more dangerous than faulty performance under short-circuit 
conditions. It is surprising how large a percentage of sample fuses 
utterly fail under this test. l 

The value of a short-circuit test depends to a large degree upon 
the manner in which the term “short circuit” is interpreted. A 
suitable test for fuses up to 50 amperes rating is made with a 
battery having an open circuit voltage 10 per cent. higher than the 
rated voltage of the fuse, and capable of giving 500 amperes with 
5 per cent. pressure drop, the total resistance of the circuit allowing 
a steady current of 1,500 amperes 40 flow. On closing the switch 
the fuse should blow without arcing or explosion. 

The following suggestions are put forward as a basis for the 
discussion of a specification for standard fuses :— 

l. (a) Material for Fuse Wire.—The fuse wire must not corrode 
or permanently change its conductivity or physical structure. 

(b) Non-interchangeability.—Fuses up to 50 amperes rated 
cutrent should be provided with a simple arrangement by means of 
which the capacity of the fuse which can be inserted by a non- 


* 


. technical user is restricted within definite limits. 


(c) Type of Fuse Recommended.—To facilitate compliance with 
(4) and (5) above and generally to render standardisation practicable 
and useful an enclosed cartridge type of fuse is recommended. 

(d) Indication of Fusion.—All fuses must be provided with a 
simple means for detecting fusion simply by inspection of the 
fitting. 

2. (e) Rating.—The rated current marked on the fuse shall bear 
a definite relation to the limiting current or least current which 
will produce fusion within four hours, The minimum value of the 


ratio a = limiting current shall be 1°54 and the maximum value 
rated current 


shall not be higher than 30 per cent. above the minimum. In a 
correctly proportioned line of fuses, à should decrease from the 
maximum to the minimum values specified, as the size of the fuse 
increases from the lowest to the highest capacity. This regulation 
is based on the assumption that silver is the best metal for 
fusible links, taking into consideration its permanent character, 
the small volume required, and its clean action when breaking 
the circuit. : 

Cf) Sluggishness of Action and Time Element.—Standard fuses 
shall be so rated and constructed that when loaded with 50 per 
cent. above the limiting current they will fuse within one minute. 
The actual time required for fusion shall be taken as a measure of 
the “time element of the fuse. 

(q) Standard Rated Currents and Voltages.—Every fuse shall be 
clearly marked with its rated current and the maximum voltage for 
which it is suitable. The standard rated currents and voltages sug- 
gested are as follows: 

Varimum Voltage, 250.—2. 4, 6 and 10 amperes. 

Macimum Voltage, 500.—2, 4, 6, 10, 15, 20, 30, 40 and 50 amperes. 

3. (4) Temperature Ilias. When loaded continuously with 80 per 
cent. of the limiting current, no exposed part of any fuse fitting 
s attain a temperature exceeding 100°C. above that of the atmos- 
phere. i 

(k) Insulation—Fuse fittings shall be tested for insulation 
between terminals with the fusible portion removed, and between 
the live parts and earth with the fusible portion in place. 

(/) Operution.— Fuses shall be tested for satisfactory operation on 
overload and short circuit in accordance with the specified arrange- 
ments for carrying out such tests. 


— 


DISCUSSION, 


MR. J. F. CRowLEY thought that it was desirable that fuses 
should be so standardised that it was impossible for one of the 
wrong capacity to be put in circuit. He had known cases in which 
fuses had been put in circuit where the strength of the fuse was 
equal to that of the wiring. He thought the test period should be 
increased to six hours or even more. He would like a better 
definition of the short-circuit test. The capacity of the circuit and 
also its inductance must be taken into account. 

Mr. A. E. GOTT thought that the author expected rather too 
much of fuses, and that the overloads which he allowed on his 
fuses before they blew were rather too small. A fuse should not 
be expected to save plants from overloads which if continued would 
injure them, its proper function was to save them from destruction 
under abnormal conditions. Where small margins of operation 
were required, the right thing was to use circuit-breakers. The 
economical fuse of the future would probably be a fraction of an 
inch in length, but with a mechanical means for increasing the 
gap at the moment of fusion. The porcelain which formed the 
body of the fuse as a general rule was of bad quality, and it would 
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probably pay manufacturers to go to some trouble to get a suitable 
variety for the purpose. 

Mr. LIN DSA W FOSTER said that he had found, when using 
asbestos-covered wire for fuses, that the explosion. when a fuse 
blew, was much less violent, and he had not had a case of difficulty 
for some time. Regulations for the interchangeability of fuses 
would be of great value, but the day for them had not yet arrived. 

Dr. Koss said the fixing by the supply company of a definite 
minimum length between the poles of a fuse was all very well with 
the old type of fuse, which, when it blew, produced an arc, but it 
was not right that such restrictions should be made to apply to 
fuses in which there was no arc produced. It was important in’ 
drafting specifications not to stick to certain words which had been 
in use in past times, but always tc specify what was required—the 
object and not the means. 

Ma. SHAW said that, with the larger currents, it was generally 
the case that the man in attendance was not incompetent. He 
had known a case in which a 10-ampere fuse was originally 
installed and found to be too small. Owing to the non-inter- 
changeability, they had had considerable trouble in substituting a 
larger size for it. 

MR. A. M. TAYLOR believed that where the fuse was connected 
to bus-bars with a large amount of power behind. the rush of 
current on short-circuit might be simply enormous, and far greater 
than anything shown on any of their instruments. He had made 
some rough calculations of the rate at which the temperature of a 
fuse would rise on short-circuit with definite currents flowing, 
and he had come to the conclusion that it was not possible for 
a fuse to blow in the short Interval of time frequently observed, 
unless the rush of current was very great indeed. 

The CHAIRMAN believed that any standardising of fuses would 
lead to even more tampering with circuits than there was now. 

Dr. D. K. Morris (Coventry) in a written communication 
referred to the remarkable way in which the thermally operated 
time-element circuit-breaker meets the conditions of the author's 
specification. The thermal breaker, being operated at a low 
temperature rise, is quite permanent in its rating. The rated 
current can be as much as 80 per cent. of the limiting current (as 
compared with 50 per cent. for a good fuse) The watts lost in 
the thermal strips is approximately one-fifth that of a fuse, and the 
temperature rise is, say, 50° not 100* C. As a means for breaking 
a circuit the thermal breaker can be properly designed to meet 
severe conditions —with carbon and auxiliary metal break or 
magnetic blow-out. In addition, the circuit is always ready for 
immediate closing without the delay that arises in replacing and 
rewiring a fuse. 

MR. KEFFORD (in reply) thought that Mr. Taylor had arrived at 
his remarkable results owing to his having neglected to take into 
account the rise in resistance of the copper with the temperature, 
which would greatly decrease the time taken to blow the fuse and 
bring the results of calculation and observation into line. As for 
the question of standardisation, if the time had not now arrived he 
really did not know when it would. The gauge ring could be easily 
altered if one had the key. To the ordinary user there was. how- 
ever, nothing to show that it was not a part of the fitting. At the 
close of the meeting Mr. Kefford showed some interesting experi- 
ments which related particularly to the new type of fuse being 
introduced by Messrs. Siemens Bros. For the suitably arranged 
bank of lamps, he showed how very closely these fuses were 
calibrated. In a further experiment he showed that this fuse 
would open a circuit safely, even in an explosive mixture of gas 
and air. 


Public Lighting from a Municipal Point of View. 
By J. ABADY. 


CAbstract of paper read before the INSTITUTION OF GAS 
ENGINEERS, London, June, 1910.) 


SEVERE competition prevails between gas and electricity for public 
lighting, but fora given light, distributed in a certain manner, it 
is immaterial which is employed, the sole consideration of 
importance being the question of relative cost. Contracts are made 
on three bases: for energy and maintenance. payment being made 
for energy and not for light; for energy only, maintenance being 
undertaken by a separate contractor or by the municipal authority : 
and for the supply of light, irrespective of the energy consumed. 
The chief points to be observed are the due observance of the 
terms of contract, the efficient maintenance of the standard of 
lighting, and the provision of facilities to encourage the intro- 
duction of improved methods during the contract period. whether 
to reduce the cost or obtain a better light. It should be to the 
advantage of both parties to adhere to the terms of the contract. 

When the contract is for energy and maintenance. great 
ditticulties arise in the determination of the amount of energy 
supplied, whether gas or electricity be used; and while the terms of 
the contract for maintenance may be adhered to literally. a poor 
illumination may nevertheless be obtained. There is also no 
inducement for the contractor to introduce more economical but 
more efficient methods of lighting, as the municipality as a rule 
would insist on the supply of the energy contracted for. regardless 
of the better lighting offered by the improved apparatus. This 
kind of contract. therefore, is opposed to the public interests. 

If energy only is purchased, the municipality retaining control 
over maintenance, the ditficulty of measurement remains, and the 
arrangement is also unfair to the supplier of energy. whose interests 
are at the mercy of the undertaker of maintenance. The latter, 
however, is in a position to improve the lighting by the aduption of 
improved burners or lamps, provided that the amount of energy 
contracted for is not reduced. This is likely, on the one hand, to 


prove a more expensive system than the previous one, or, on tho 
other hand, to permit of a cheeseparing policy, resulting in inefficient 
lighting at the expense of the contractor's reputation. 

The third system disposes of the difficulty of measuring the 
energy supplied, but introduces the necessity of testing the burners, 
which raises the questions whether the manner of applying the 
photometer test ensures an adequate fulfilment of the contract 
and whether a photometer test is sufficiently definite and certain 
The candle-power may be specified to be measured at two angles— 
20° and 50? to the horizontal —the average being taken; this avoids 
questions relating to the nature of the illuminant, and it happen: 
also that in the majority of cases, whether gas or electricity is used, 
the mean of the light given at 20° and 50˙ practically coincide. 
with the mean hemispherical intensity. Definition of the light br 
a foot-candle test is out of the question, all kinds of difficulties 
being introduced, about which photometrists themselves are not 
agreed. The test involves only the light of the lamp itself, ani 
the photometer, and certain candle-powers on columns of certain 
heights being specified, in the competitive sense it is a question of 
price against price for the supply of the same light, without any 
quibble whatever. Forthe photometer, an instrument based upon 
the law of inverse squares appears to be satisfactory, and there is 
no diffieulty in agreeing upon definite primary and secondary 
standards of light. It is advisable tu define the weather in which 
official tests are permissible, and to permit the presence of a 
contractor's representative; and if one lamp is found to be 
below the standard, the average of the two lamps nearest to it. 
together with the defective lamp, should be taken. Experience in 
Westminster during five Magik shows that there is no practical 
difficulty in the working of a test clause of this nature. 

The problem of efficient maintenance is also solved, and there 
is no impediment to the introduction of improved methods. 

Judging from.specimens of street lighting, it is evident that the 


selection of suitable units, their proper arrangement, and the 
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and 
general distribution of light are very imperfectly understood n 
the crudest and most harmful contrasts of lighting eis upon the 
The distribution of light from a given source depends » 


height of the source and the proportion of light emit 
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the proportional distribution of light along the ground from light 
sources at given heights ; Table II, the effect of varying the height. 
It will be seen that the light from a single lamp falls off as the 
angle diminishes, and as the height is increased. Mere comparisons 
of total candle-power employed are totally fallacious. To give 
the best distribution of light, lamps giving a large proportion 
of light at angles approaching the horizontal, aided by dioptric 
globes or reflectors, may be used. A large number of polar curves 
for gas and electric lamps is given in the paper. showing how far 
the desired object is attained in practice; the Excello flame arc 
in a dioptric globe, giving the maximum intensity at 10°, is com- 
mended as the best example, high-pressure incandescent gas burners 
in lanterns coming next. 

Tables showing the normal illumination produced by the various 
sources &t different distances are also given. When the lamps are 
so far apart that the 10° rays meet on the ground, the variation in 


TABLE III. 
Height of  10* meeting 15° meeting 15° meeting 207“ meeting 
light. 10*. 15°, 20°. 20°. 
11 ft. * eee 125 ft. £ 82 ft. eee 72 ft. vee 60 ft. 
12 eq eee 136 33 ooo 90 4 eoe 78 a4 eoe 66 *$ 
13 .,6in... 153 „ . 101 „ oe 88,  .. 74, 
T 170 „ .. 12, *. 98. .. 8». 
20 „ .. 227, . 150 „ .. 130 „ 110 „ 
25 .. DBE, . 187 „ . 162, . 138 „, 


illumination is very great, even in the best cases; a great improve- 
ment is effected by bringing the lamps closer together, so that the 
20° rays meet. This may be too costly (although the candle-power 
of the lamps may be decreased); but it offers an ideal to be 
approached as nearly as possible. Table III gives the distances 
apart of lamps at various heights and overlapping: more or less. 
No rigid standards can be laid down, and different arrangements 
must be adopted according to local conditions. 


THE SITUATION OF THE GERMAN 
ELECTRICAL INDUSTRY. 


THE active interest which has been manifested for some time past 
in respect of the position of, and outlook for, the German electrical 
engineering industry, r recently induced the Kolnische Zeitung to 
make inquiries of the principal manufacturing firms on the subject. 
As a result, it has been ascertained that agreement substantially 
exists in regarding the future with confidence, differences of opinion 
only prevailing on points of detail. It is especially noteworthy of 
the situation, as & whole, that the electrical industry has practically 
had no share in the crisis which started to affect unfavourably the 
position of trade in general at the end of 1907, although individual 
firms carried out unsatisfactory transactions in 1908 and 1909, 
which concerned themselves alone. But in the case of the leading 
makers who work ona sound basis and know how to estimate 


correctly, the orders received constantly increased from the stand-, 


point of numbers and weight of output in tons, but if calculated in 
money decreases were experienced in some instances, particularly 
after the heavy decline in the price of copper, as materials became 
so much cheaper that the larger tonnage represented a smaller 
value. Atthesáme time the total augmentation in the turnover 
resulted in higher profits, as is shown by the advance in the divi- 
dends peid in the past few years. 

The present year, according to the replies made to the i inquiries, 
has witnessed a further slight increase in the orders booked for 
dynamos, motors and transformers, as well as for material for 
installations. But in the case of cables, the effects of the three 
months interruption in the existence of the Cable-Makers' Syndi- 
cate early in 1909 are still felt. During that period the quantity of 
cable which was bought and sold at very low prices was so con- 
siderable that it has as yet been impossible quite to reach the 
normal turnover in regard to fresh orders. Apart from this circum- 
stance, business in turbines, electricity meters and lamps is also 
advancing, and the general, orders received for plant from the 
manufacturing industries show that the latter are being equipped 
for brisker times, On the other hand, the degree of employment 
for the export markets continues unsatisfactory, and it is contended 
that the existing German treaties of commerce have prejudiced the 
export trade and bave proved to be a failure. 

The zeal exhibited in regard to overland central stations, it is 
further pointed out, occupies not a small share in connection with 
orders for the home market, now that central stations have been 
developed in all towns of any importance. But the fervour in this 
respect seems to have advanced to a stage which is not quite un- 
objectionable. At the present time over one hundred overland 
central stations are projected. Each ‘individual rural district would 
like to possess a central station of its own, and it will soon be easier 
to count the number of districts which have no station, or do not 
wish for one, than those which desire to establish a supply. The 
self-delusion which is committed in this direction is based less 
upon erroneous notions as.to the expected connections than in 
regard to the actual consumption. Agricultural interests in par- 
ticular are requested to take into consideration the circumstance 
that the relation between connections and demand for current. is 
nowhere so unfavourable as in agriculture, whilst the business 


difficulties with which overland stations have to reckon should 
not be underestimated. The management should not be 
of a bureaucratic character, but should be arranged 
according to the principles of a business company, so that 
the form of a company is desirable for an overland station. Where 
stations cannot depend upon a sufficient circle of consumers, it will 
be scarcely possible to avoid disillusions, But where agricultural 
consumption is united with that for towns and industries, such 
reaction will be prevented, and a satisfactory development may be 
expected. As an instance of a station erected with this point in 
view, is mentioned that of the Markische Elektrizitütewerk, near 
Eberswalde, which has customers.of the three classes in question, 
whilst a further development would be the supply for railway 
working, as is proposed in connec ion with the station projected for 
the conversion of the Dessau-Bitterfeld line to electric traction. 
The question of electric railways, which is next referred to, is 
stated to be prominently represented at present, among others, by 
the work of carrying out the Hamburg municipal network, and the 
underground railway between Schoneberg and Berlin, and other 
towns also seem to be taking an interest in the establishment of 
high-speed lines. On the other hand, the electrification of main 
lines in Germany is tolerably quiet, owing principally to the fact 
that experiditure for railway purposes is being avoided as far as 
possible, having regard to the momentary financial situation of the 
country ; but as contrasted with this general belief,. individual 
opinions exist to the effect that greater confidence may now be 
manifested on the subject of the conversion of lines than has 
hitherto been the case. The whole situation may be summarised 
by the statement that no unfavourable predictions are entertained 
in interested circles as to the future. The increase in the volume 
of orders, the belief that various large towns will proceed with 
high-speed lines, and the idea that the depression in railway con- 
struction and working will come to an end, are indications of pro- 
gress, and although prices will presumably remain unfavourable, 
it is considered that they must be counteracted by careful organi- 
sation of the methods of manufacture and enterprise. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


PORTUGAL —PORTUGUESE INDIA. 


Machines for industrial purposes; railway 
rails ; locomotives ; telegraph and telephone 


material... «us ves see s T Free. 
Copper wire ... iss ie dis ds . . 3 reis per seer. 
Copper manufactures T" tos ess . . 4 tangas per seer. 
Iron wire, galvanised or not san m .. T reiz per seer. 
Articles not mentioned in the tariff 14 95 ad val. 
16 tangas = 192 reis = 2s. Seer = 25, lb. 


PORTUGAL -LOURENCO MARQUES. 


Machines for sara s ; railway carriages, 
rails, &c. ois T gale T See Free. . 
Glassware, common.. dis T m sss 3 % ad val 
E not spec ified A € v. D » 
Goods not meiitioncd | in the tariff sse 3% „ 


In addition to the ordinary Customs tariff, a commercial 
contribution of 3 per cent. ad valorem is levied on all goods, and a 
municipal tax of 25 per cent. of the amount payable as import 


duties. 
PORTUGAL--MOZAMBIQUE. 


Machines for industrial purposes; scientific 
instruments and App ; railway car- 
riages and rails re MES sé Free. . 

Rubber manufactures 500 reis per kg. 


Copper wire ... An e és ew OD Su " 
Copper manufactures. es T see we 200 — - 
Iron wire, cera or not — e es 3 „ „ 
Glassware hed 925 is 1o — 
Goods not mentioned in the tariff... ide . 5 95 ad val.- 
1,000 reis — 8885 ds, 
* 
— 
Co-operative Lighting.—Referring to the corres- 


pondence on this subject in recent issues, the JANDUS ARC LAMP 
AND ELECTRIC Co., LTD., state that the method of subdividing the 
arcs required on a series circuit amongst different consumers has 
usually resulted in trouble. The differences in the hours of 
lighting required by different trades, and the possibility of any one 
shop of the series closing, usually creates friction amongst the 
co-operative partners, and adds another worry to the difficulties of 
the station engineer. The company has latterly placed upon the 
market a pattern of its regenerative lamp taking a current of 24 to 
3 amperes, and burning direct on 200 to 240 volts p.c. The 
efficiency of this lamp is stated to be within a few per cent. of the 
efficiency given by the- regenerative arc when burning eitber two 
or four in series on 220 volts,.and burning 80 hours with one trim. 
and by its use the próbleni* in question . would appear, to be 
effectually solved. 
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NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Mrxssns. W. P. 'THoMPsoN & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


17,597. ‘Improvements in electrically-actuated brakes." W. Cross. (F. 
Krizik, Austria.) July 25th. (Complete.) 

17,624. “Improvements in and relating to instruments for measuring the 
intensity and variations in the intensity of magnetic fields.” L. D. J. A. 
DuNovER. (Date 5 for under Sec. 91 of the Act, August 18th, 1909, being 
date of application in France.) July 25th. (Complete.) 

17,641. ‘* Improvements in secondary batteries or storage cells." V. DE 
KARavoDINE, July 25th. 

17,660. ‘Electric furnace with a receptacle for the charge arranged on the 
enlarged furnace chamber." A. HrLrkNsTEIN. (Date applied for under 
Sec. 91 of the Aet, July 27th, 1909, being date of application in Austria.) July 
25th. (Complete.) 

17,658. ‘Improvements relating to electric switches." R. F. VENNER and 
R. C. GRirsBacH. July 25th. 


17,684. Improvements relating to resistances for electric heating appa- 
ratus." R.F. VENNER., July 36th. 


17,686. Improvements in galvanic batteries." F. Richmonp. July 26th. 
17,690. “Apparatus applicable to electrical tramcars for maintaining the 


guide rope during transit and the trolley pole after disconnection from the 


live wire in safe positions." R. AsumwonTH. July 26th. 
17,604. ‘Improvements in electrical fuses.” W.A.Marsow. July 26th. 


17,731. Improved arrangements for controlling the speed of induction 
electric motors.“ SikEMENSs Bros. DvyNAMO Works, LTD. (Siemens- 
Schuckertwerke G.m.b.H., Germany.) July 27th. (Complete.) 


17,745. Improvements in and relating to spark pl for internal com- 
bustion engines and the like." L. B. CHERRY. (Date applied for under Sec. 
91 of the Act, January 17th, 1910, being date of application in United States.) 
July 26th. (Complete.) 


17,759. * Improved means for laying and picking up field telephone lines 
and the like.” E. LrzTE. July 26th. (Complete.) 


17,818. ‘* Improvements in fusible cut-outs for controlling electric circuits." 
V. Hove. July 27th. 


17,819. Improvements in electrical cord grips." M. H. GoLDSTON and J. 
Licutroor. July ith. 


17,887. ‘* Process of electro-plating without a battery." C. M. MacFaR.aine. 
July Nth. 


17.879. Improved means and appliances for r moring and replacing 
electric light or like bulbs in their sockets.” F. C. Urron. July 27th. 


17,874. “Improvements in or relating to electric traction systems.” E. M. 
Munro and RalLLTSS ELECTRIC TRACTION Co., Lro. July 2th. 


17.902. Adjustable reflector or screen of glass, metal, or other material for 
use asa screen or reflector for electric or other source of artificial light." 
T. O. BELSHAW. July Zith. 


17.901. rovements in electric switches of the quick make and quick 
break type.” P.W.ScHoLEFIELD. July 2th. 


17.917. Improvements in apparatus for making copies of tracings and the 
like by means of electric light.” F. W. J. ALLIOTT and F. L. CHeERs. July 28th. 


17,991. ‘Improvements in connection with the generation of electric energy 
and apparatus therefor.” W. S. Simpson. July th. 


17,904. ''Improvements in aatomatic telephone exchange circuits.” 
Siemens Bros. & Co., Lro. (Siemens & Halske Akt-Ges.,Germany.) July 28th. 
(Complete.) 

17.995. Control devices for electric cars on routes in which two different 
voltages are supplied." Si:zmzNs Bros. Dynamo Works, Lro. (Siemens 
Schuckertwerke, G. m. b. H., Germany.) (Complete.) . 


18,012. “ Improvements in or relating to contact mechanism for the auto- 
matic stopping of machines." V. HALLSTREAM. July 28th. 


18.054. Improvements in inductive wireless telephone installations.“ 
H. von KRAMER. July 29th. 


18,073. “Improvements relating to a system of cutting out or electrically 
interlocking sockets and plugs in electric circuits." E. E. Rocers. July 29th. 


18,087. ‘‘ Improved means for preventing oil from being drawn into the 
bearings of electrical and similar machines.“ W. M. KERNODE, C. Sr. C. 
Pl. uE and W. O. PEPPER. July 29th. 


18,096. Improvements in magneto electrical machines." Firm R. Boscu. 
(Date applied for under Sec. 91 of the Act October 15th, 1909, being date of 
application in Germany.) July 29th. (Complete.) 


18,098. *''Device for use in connection witb a telephone to facilitate the 
recording of calls and messages." S. J. BEWELL. July 29th. 


18,115. Improvements in or relating to electrical heating apparatus. 
A. F. BERRY. July 29th. 


18,136. ** Improvements in electrical heaters or stoves of the radiator kind." 
Venritya, Lro., and W. G. Pirxin. July 30th. 


18.151. Improvements in or relating to winding Sppa aioe for coils or the 
like for electrical or other apparatus.” E. HaEFELy. July 30th. (Complete.) 


18.190. Improvements in or relating to controllers for electric motors.” 
ApAMS MANUFACTURING Co., Ltp. (Cutler-Hammer Manufacturing Co., United 
States.) July 30th. (Complete.) 


18,191. Improvements in or relating to electric motor controllers.” 
ApamMs MANUFACTURING Co., LTD. (Cutler-Hammer Manufacturing Co., United 
States.) July 30th. (Complete.) 

18.195. Improvements in and relating to dynamo-electric machinery.“ 


Brown, Boveri & Co., LTD. (Akt-Ges. Brown, Boveri et Cie., Switzerland.) 
July 30th. * 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Mrssus. W. P. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford ; price, post free, 9d. (in stampe). 


1909. 


AuroMATIC ELnErcrTRIC. REGULATORS, OUTPUT “ADJUSTERS, AND THE LIKE. 
H. Leitner. 15,889. July 7th. 

IxsuLation or ELECTRIC Coxpucrox WINDINGS OR COILS MADE OF ALUMINIUM 
OR ALUMINIUM ALLOYS, R. Kuttner. 15,896. July 7th. 

PHotoTeLecRaPHy, T. T. Baker and Pictorial Newspaper Co, 15,918, July 7th. 

PROCESS FOR THE PRODUCTION or A METALLIC CONNECTION BETWEEN INCAN- 
DESCENT FILAMENTS AND THEIR LEADING-IN Wires. Pope's Electric Lamp 
Co. (C. Trenzen.) 16,076. July 9th. 


CoxrROLLING MECHANISM oF Automatic ELECTRIC Lirrs. Electromotor Equip- 
meat Co, and T. Barlow. 16,114. July 10th, 


ELECTRIC IMPULSE on Step By-SrEeP CLOCKWORK MECHANISM. I. H. Parson 
and A. E. J. Ball. 16,117. July loch. 


AUTOMATIC ELECTRIC SwircHEs. T. Ferguson. 16,973. July 18th, 


WINDINGS FOR THE ARMATURES OF DyNAMO-ELECTRIO MACHINES AND THE LIKE. 
A. G. Hopper and J. E. H. Greenwood, executors of the late A. Greenwood, 
and Chapman. 17,254. Ju'y Mth. 


Means FoR PREVENTING OvkRWINDING AND UNDERWINDING ELECTRICALLY. 
DRIVEN CRANES, CaPSTANS, LIFTS AND THE LIKE. H. Wardale and W. R. 
, Btorey. 17,516. July 28th. 


mia irs LaxP rok MINERS AND FOR THE House. 8. Kraus. 18,964. August 


ELECTRODES rox Arc Laxps. British Thomson-Houston Co. (General Electrio 
Co., U.S.A.) 18,985. August 17th. 


Evastic ELECTROMAGNETIC PoWeR-TRANSMITTING DEVICE, PARTICULARLY FOR 
. USE WiTH AUTOMOBILES, LOCOMOTIVES AND THE LIKE. W. Dmitriew. 90,996, 
September 4th. 


FrLrxisLE ELECTRICAL BRtsHES OR CoLLecToRs. R. H. Barbour. 21, 180. 
September 16th. 


ELECTRICAL SwitcHes. N. Collins. , 978. October 23rd. i 
ELECrRO-DRxPPOSTrIOW APPARATUS, A. F. Harris. 24,785. October 23th. 


CONDUITS OR CASINGS SUITABLE, ínter alia, FOR ELECTRIC WIRING BysrEsS, 
A. E. Woodhouse. 25,577. November Sth. 


Systems or Evectric Morog Cox rkOL. British Thomson-Houston Co. (General 
Electric Co., U.8.4.) 23,941. December 10th. " 


Evectric METERS. British Thomson-Houston Co., J. Gray, R. H. Rogers and 


y 
H. Holden. 80,142. December 94th. (Application for Patent of Addition 
to No. 12,689 of 1909.) 


APPARATUS FoR ELEcrtROLYTICALLY REMOVING THE GREASE FROM OBJECTS TO 
BE GALVANISED. H. W. T. Schulte. 80,468. December 80th. 


* 


1910. 


EL E CraOLVY SIS or METALLIC SoLUTIONS. F. Lacroix. 845. January 12th, 


APPARATUS FOR OBTAINING Hron ContTinvovus POTENTIAL DIFFERENCES. J. Delon. 
847. January 12th. (Date applied for under International Convention, 
January 16tb, 1909. Application for Patent of Addition to 1,070 of 1909.) 

Exvectric Lamp SHADES OR REFLECTOR ATTACHMENTS, H. D'Olier., 4, . 
February 22nd. 


PENDANTS FOR Exectric Laxrs AND Gas Burners. A. Docking. 65,785. 
March 8th. 


Evecrric Circuit Closers. H. C. Thomson. 4,818. February 81st. 

MvrriPLE 8wircH Devices rox Evectric Motors. Adams Mfg. Co. (Cutler- 
Hammer Mfg. Co.) 6,261. March 2nd. 

ELECTROLYTIC APPARATUS HAVING A LIQUID ANNULAR ANODE. Schott 4 Gen. 
6,596. March l6th. (Date applied for under International Convention, 
March 80th, 1909. Application for Patent of Addition to No. 14,288 of 1909.) 

CURRENT TERMINALS FOR USE IN THE MANUFACTCRE OF MIRRORS BY ELECTRO- 
DEPOSITION. A. G. Bloxam. (Firm of E. Hoorickx & A. Hindel) 7,641. 
March 29th. (Application for Patent of Addition to No. 2,490 of 1909. 

ELECTRIC HEATING ArPARATUS, British Thomson-Houston Co. (General 
Electrio Co., U.. A.) 7.860. March 21st. 

^oxTRoL or Errcrmic Motors. Allgemeine Elektricitats Ges. 10,007. Aa 
29th. (Date applied for under International Convention, April Oth, 1909.) 


ELECTRIC SwircHEs. H. R. Schultz. 12,522. May rd. (Date applied for 
under Rule 18, July 34th, 1909.) 


Engineering Education.—Our readers do not require 
to be told that there is a deplorable want of standardisation in the 
matter of engineering education. It is a matter which has of late 
years engaged the attention of educationalists, and many schemes 
have been proposed with a view to meeting the changed conditions 
which the growth of labour-saving machinery has brought about. 
There have been attempts to revive the old-fashioned form of 
apprenticeship, but those who are in close touch with engineering 
matters feel that this is now an impossible state of things. In the 
old days when manual dexterity was the chief essential in the 
manufacture of engineering appliances, a long workshop apprentice- 
ship was a xine quu non to the engineer; but nowadays equal, if not 
greater, importance must be given to the technical education of 
engineering aspirants. The matter has lately come under the con- 
sideration of the Engineering Society of the City of Cardiff 
Technical School, and as a result of their deliberations the following 
resolution has been submitted to the Cardiff Technical School 
Committee 

“ That in view of (4) the very large number of youths who now - 
adays seek to become engineering apprentices; (4) the very large 
number of trained youths who, from financial considerations, find 
it impossible to become apprenticed ; and (c) the relatively large 
number of premium apprentices, who, through inadequate dis- 
ciplinary restraint, tend to lower the status of the profession or 
trade of the engineer: this Committee hereby recommends the 
Association of Technical Institutions to take such action (in com- 
bination with employers, Trade Unions, the Board of Education 
and the Board of Trade) as will have for its objects :— 

“1. The adoption of a definite standard of educational attainment 
to be reached by all youths desirous of becoming apprenticed as 
engineers. . 

"2. The adoption of a definite standard of educational attain- 
ment to be reached before anyone engaged in an engineering pro 
fession be recognised as & trained engineer. 

"3. The remodelling of the syllabuses of the Board of Trade for 
the examination of marine engineers in such a way that all candi- 
dates shall be required to have successfully undergone during their 
apprenticeship a course of technical training approved by the Board 
of Education." 

It will be noted that the Committee recommends the Association 
of Technical Institutions to take combined action with employers, 
Trade Unions, the Board of Education and the Board of Trade, and 
there is no doubt that some combined action of this sort might 
have the effect of bringing about some degree of uniformity in the 
methods of engineering instruction, 
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THE ELECTROTECHNICAL 
COMMISSION. 


THE unofficial Conference of the Electrotechnical Com- 
mission recently held at Brussels has served a most useful 
purpose. 

The Commission inaugurated in London in 1906 has been 
some five years in existence, during which time, it must be 
acknowledged, not much of real practical value has been 
accomplished. Whilst fully realising the difficulties of 
organisation in such a large Association, we, in common with 
many others, were beginning to wonder whether the internal 
machinery of the Commission would be capable of over-com- 
ing the inertia that forms so large a factor in any international 
movement. The Report of the Conference, which we 
publish elsewhere in this issue, shows beyond doubt, how- 
ever, that the Commission is capable of playing an important 
role in the future of the electrical industry. A fairly full 
‘agenda, including Nomenclature, Symbols, Vector Notation in 
Alternating Current, and Rating of Machinery was discussed 
in detail. The Conference, being unofficial, could not 
formally vote any decisions, but contented itself by expressing 
the desire that certain recommendations be put before the 
different National Committees for consideration. We 


understand that all the recommendations were arrived 


at unanimously, which leads us to anticipate that 
the Committees established in the different countries will 
not experience any serious difficulties in the adoption of 
these unofficial expressions of opinion. The question of 
Nomenclature appears to have been put on a more satis- 
factory basis, and one more likely to lead to international 
agreement at an early date than the original idea of the 
alphabetical lists. | 

It is interesting to note that in the matter of Symbols the 
Conference, as its first step, discussed and adopted certain 
definite principles for future guidance, as suggested by Dr. 
S. P. Thompson some time ago. In the list of eight 
symbols recommended for adoption, it is curious to see that 
“u” has been omitted, but, perhaps, this omission ean be 
explained on the score of principle. No one would surely 
ask us to cease using “ n for permeability, and consequently 
it will have to remain as the exception which proves the 
rule. A remarkable hint seems to have been dropped by 
the French delegation in regard to the use of C instead of I for 
current, which, if the Germans will consider it in the spirit 
in which it was made, should lead to an early international 
agreement upon the method of expressing Ohm's law. Very 
useful work will be accomplished if the direction of rotation 
of vectors can be definitely settled, for the present difficulties 
in the way of reading the books of any specialist in 
alternating-current work are largely due to the differing 
methods adopted. The Rating of Electrical Machinery 
appears to have been warmly discussed, and although 
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it may be a long time before our mechanical 
engineering friends do more than print kilowatts as well as 
B. H. P. in their catalogues, there is no doubt that the term 
horse-power will gradually disappear, and with it many of 
the present difficulties in the way of international trade in 
electrical motors. In connection with this subject it is 
interesting to note that the main Committee has appointed 
Sir John Gavey, C. B., and Dr. R. T. Glazebrook, C. B., to 
represent the Engineering Standards Committee on the 
British Section of the Electrotechnical Commission. In view 
of the growing importance of the Commission, this co-opera- 
tion is very welcome, and should further assist to make known 
and promote the adoption of the work of the Committee. 

We are glad to see the proposal that the Commission hold 
its full meeting next year at Turin. It was to have been at 
Berlin, but we agree with Dr. Budde in thinking that to hold 
two international electrical meetings in different towns in the 
same year would be most regrettable. It is to be hoped that 
the fact of these two meetings being held simultaneously in 
the same place may result in close co-operation between 
them. 

Altogether, the result of this unofficial Conference, which 
partook more of the nature of a Congress, appears to be that 
some useful work of a preparatory nature has been accom- 
plished, and if, during the interval, the Committee in each 
country decides to adopt the various recommendations, there 
would appear to be no reason why the official recommendations 
published by the Council of the Commission at the close of 
their meeting next year should not be of permanent interest 
and utility to the electrical industry. In conclusion, reference 
should be made to the courtesy of the Germans in their 
concession as to the matter of language. There is no doubt 
that with only two languages the work of the Commission will 
be enormously simplified. It must, however, be recognised 
that the possibility of this concession was due.to the German 
facility in acquiring foreign languages. 


OvR readers have already been made 
aware, through the medium of the daily 
Press, of the destruction of the whole of 
the British and Belgian Industrial Sections of the Exhibi- 
tion by fire. In face of a disaster so complete and irre- 
parable, it is hard to find words to express our deep sense of 
the nation's loss. Manufactured articles and materials can, 
it is true, be replaced with ease, but the priceless works of 
art, heirlooms of the past and masterpieces of the present, 
can never be restored to us, and it is their loss that we feel 
most acutely. Fortunately, the fine show of machinery is 
unharmed, and the 3lilitien will remain open, but it i 
shorn of its chief splendour, and the number of visitors will 
no doubt be far less than under happier circumstances ; 
thus we lose not only the business that our lost 
exhibits would ave brought, but also part of that which 
would have resulted from those which remain. We trust 
that the benefit already derived by our exhibitors will more 
than recoup them for their loss; and as no doubt the more 
serious Visitors on business bent had inspected the exhibits, 
we hope that the loss in this respect may be minimised. 
Never before had so fine a display of British art and industry 
been shown abroad, and our sympathies are due to the 
Exhibitions Branch of the Board of Trade, which worked so 
hard to organise success, and has suffered so lamentable a 
misfortune, for which, of course, it cannot be held in the 
: slightest degree responsible. 

We are pleased to learn that the original suggestion as 
to the cause of the fire—the usual resource of the daily 
Press, that it was due to a short-circuit—has been abandoned, 
the evidence showing that it was almost certainly the result 
of carelessness on the part of a watchman, smoking in con- 
travention of the rules. The aggregate of human misery 
and loss caused by this means since smoking was invented 


The Brussels 
Disaster. 


must amount to a stupendous total, and we cannot altogether 
absolve the average smoker of the charge of selfishness so 
frequently brought against him. 

The German Section, housed in its own building and in its 
own grounds, remains intact, an object lesson with a moral. 
We have urged the advantages of a self-contained and con- 
centrated display such as this, and here is a painfully keen 
argument in support of our contention. The German Section is 
now almost without a rival in what remains of the Exhibition, 
and will no doubt attract crowds of the visitors. The 
Exhibitions Branch intends to carry out a similar scheme at 
Turin, and we hope that our manufacturers, undaunted by 
the Brussels reverse, will combine in support of the Department, 
and make the British Pavilion at Turin one of the world’s 
wonders. DNA 


AN Irish contractor. sent an engineer 
down to the country at the request of the 
owner of a large independent installation, 
and in due course the engineer reported to his chiefs. It 


would do a power of good to contractors, to customers, aud 
to the cause of electricity in general, if that report could be 
published broadcast, for within its pages is contained in the 
plainest, most matter-of-fact fashion the foundation of a power- 
ful indictment of the amateur-professional plumber-electrician. 

The installation was put in by a first-class firm of real 
electrical contractors some five years ago, and it is well it 
was 80, or inevitably the place would have been burnt down. 

Entertainments are given by the owner upon various 
occasions every year, and it is then that the local “ electrician ” 
takes his fling. Flexible wires “streel” about in an abandoned 
manner; fuses are adjusted to carry the current which 
experience alone makes manifest, and the merry flash of a 
short-circuit provides recurring interest to an awed throng of 
natives, who become more astonished as the day wears on at 
the wonderful control which Pat O'Flaherty has over 
th'liethric. 

Upon a day, which, by the mere mercy of Providence, was 
not marked by a blaze, a cinematograph man came along to 
give his show, and he -hitched up his lamp to the supply 
wires, which happened to be 7/214 commonplace s.w.a. The 
local electrical-and-otherwise engineer and the showman (it 
is difficult to apportion the honours) were surprised at the 
number of times they had to strengthen the fuses, and were 
grieved to think that an Irish firm should have been respon- 
sible for such a weak job. It was the worst kind of job 
entirely, and the current was too weak altogether, so it was. 
Nevertheless, patience, and a good deal of trepidatious experi- 
menting, was rewarded in good time for the entertainment, 
which was a success of the first water. 

The engineer’s report contains the following :—** The Hall 
fuse-box bears evidence of repeated and heavy shorts, and 
the fuse protecting one 5-ampere circuit consists of the two 
contacts bridged, for mechanical purposes, by a piece of 
14 S. W. G. copper wire, the porcelain tube probably having 
been blown to pieces ; while, for electrical purposes, a 5-ampere 
fuse-wire is stretched across." 

Another circuit was reported to the inspecting engineer as 
defying the most powerful fuses, and the first glance revealed 
a length of flex with the bare ends twisted together. The 
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local man knew that electricity demanded a closed circuit, 


and, seeing two loose ends, he had joined them to obtain 
continuity, but the fuse was recalcitrant. 

The report was full of the same kind of folly, and in a 
few years’ time, should the plant or the buildings still exist, 
there will be ample reasons for the preparation of a similar 
report ; for, although the owner will have all the defects and 
dangers removed now, he will not realise that a competent 
electriciau-mechanic at £2 a week would save his wages ten 
times over during the life of the plant. 


WE hope that all of our readers will 


aia er in study very closely the two articles that 
ada | | 
and India, ear in our pages this week. regarding 


the position of the British manufacturer 
in relation to the electrical requirements of Canada and 
India. The editorial reprinted from our Canadian contem- 
porary, and the contribution which we have pleasure in 
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publishing from a/contributor in India, are both written by 
men of prolonged experience in these particular markets. 
They are engaged in these markets to-day, and their advice 
is therefore right up to date, and should be of special value. 
Some of the points touched upon have already been discussed 
in the ELECTRICAL REVIEW, but others are new, and coming 
from men who are in the thick of the fight, they are worthy 
of the closest attention by all who have any interest whatso- 
ever in our electrical export business. We will not select 
any one point for special mention now, but will hope that 
our electrical manufacturers and traders will derive all the 
benefit they can from the advice which is here placed at 
their disposal. 


THE correspondence on the subject of 
the proposed Association of Consulting 
Engineers is continued in our pages this week, and it is clear 
that there is a sharp division of opinion regarding the 
restriction of membership to corporate members of the 
Iustitution of Civil Engineers. We are unable to agree 
with those whe claim for that body an all-embracing 
character. Granted that, when the charter of the Institution 
of Civil Engineers was formulated, the word “ Civil" was 
employed in contradistinction to “ Military,” although the 
latter class have never, so far as we know, been designated 
* Military Engineers," their title being ** Royal Engineers," 
the fact remains, however, that the word is now universally 
employed in a special sense. This, as we pointed out in our 
last issue, is implicitly admitted in its use by the hon. 
secretary. The fact may be exemplified by reference to the 
faculties of the various British Universities in engineering ; 
not one of them, we believe, groups the mechanical, electrical 
and other branches of engineering under the common head 
of Civil Engineering“: on the contrary, “ civil engineer- 
ing" usually ranks on the same basis as mechanical, elec- 
trical and mining engineering, these four departments being 
either totally distinct or grouped under the only title which 
is really general—namely, ** Engineering." "Take University 
College, London, for example: the Faculty of Engineering 
embraces, in addition to Mathematics, Physics and Chemistry, 
the following departments :— 

Engineering: Civil and Surveying. 

Engineering : Electrical. 

Engineering : Mechanical. 

Engineering : Municipal. 


We do not cite this instance as necessarily 'authoritative 
(though it must be admitted that it carries great weight), 
but as a typical example of modern views regarding the 
main branches of engineering ; the meaning of each designa- 
tion is perfectly well understood by everyone. "The fact that 
nowadays there is not the slightest liability to confusion 
between the term “ Engineer" and the term *“ Royal 
Engineer" has rendered the former usage superfluous and 
archaic. 

Referring to Mr. Curry's letter, while a number of 
members of the Institution of Civil Engineers certainly 
practise in mechanical, electrical and mining engineering, it 
is equally true that many members of the other Engineering 
Institutions practise civil engineering. Many engineers 
belong to two of these Institutions, and some to three. This, 
therefore, does not affect the question. The list of subjects 
for the A. M. Inst. C. E. examination is also beside the mark; 
it is of immediate interest to the future corporate member, 
no doubt; but how many of the promoters and supporters 
of the proposed association have themselves passed the 
examination, or can pass it? In asking this, we cast no 
reflection on their ability or breadth of knowledge ; but we 
say that, many engineers of ability and knowledge not a whit 
inferior -to them will be shut out by the impossibility of 
overcoming that obstacle. The promoters apparently wish 
to enclose themselves within a ring-fence. 

Take .the case of a man who has successfully passed 
through au arduous training, and has afterwards acquired 
experience and knowledge sufficient to justify him in 
* setting up for himself” as a consulting engineer; in nine 
cases out of ten he would not have the time or the inclina- 
tion to “swot” for the examination. He would remain 
outside the charmed circle, though as competent, and worthy 
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as those inside it—and we doubt whether he would be much 
the worse for it. 

We fail to see the slightest reason why the proposed Asso- 
ciation should be made an appendage of any one of the 
Engineering Institutions, or should endeavour, by keeping 
out good men, to cast a slur upon the latter; these are 
inherent sources of weakness, and we cannot support the 
movement while they remain, though we yield to no one in 
our desire that the status of the engineer should be improved 
and regularised by the only possible means—the authority of 
Parliament. | 

In cohclusion, we suggest a simple test for the sincerity of 
those who maintain that all non-military engineers are 
“civil engineers.” Let them agree to call their society the 
* Association of Consulting Civil Engineers." If they con- 
sent, well and good; if they decline, it will be because they 
know that membership of such an Association would offer no 
attractions to any class of engineers whatever. Yet they 
cannot consistently object to it. 


THE rivalry between gas and electricity 
a for public lighting has been greatly in- 

" A tensified by modern improvements on both 

sides, and a bitter warfare is in prospect, in which, judging 
by the skirmishing that is taking place, no weapon will he 
left unused. We regret that, in this contest, we shall have 
to face the thinly veiled hostility of our daily contemporarics, 
many of which appear to lose no opportunity of inserting para- 
graphs, clearly inspired by the enemy, extolling the so-called 
victories of gas. Our readers are aware that the conditions 
of contract for the Westminster street lighting were so 
drawn up as to place the electric lighting companies at a 
serious disadvantage, each district being placed on an 
* gll-or-nothing " basis, with the result that they 
preferred to cut the risk and sacrifice the advertisement. 
The chairman of the Street Lighting Committee, Mr. 
Jacques Abady, in the discussion on his paper (which 
we gave in abstract last week) was cordially thanked 
by one of the speakers, who said that every 
person interested in gas ought to feel indebted to him. 
He had done extremely well, not only for gas, but also for 
Westminster.” Our quotation is from the Gas World. Mr. 
Abady did not appear altogether pleased with the compli- 
ment, which, indeed, was somewhat backhanded ; for our- 
selves, we do not for a moment question his desire to exercise 
strict impartiality, and we admit that on the tenders received 
there was no option but to give the contract to the gas com- 
But had the electricity companies been permitted to 
uote on a fairer basis, the result would have been very 
ifferent. As it is, the daily Press is now full of statements 
to the effect that Westminster has abandoned electricity in 
favour of gas—a most misleading allegation. The truth is 


that only 71 arc lamps have been displaced out of a total of 


1,157, leaving 1,086 arcs still in use in Westminster. 

Similar tactics have been followed in connection with the 
Finsbury street lighting ; it was stated that gas had been 
preferred after a careful comparison between the latest 
examples of gas and electric lighting. As a matter of fact, 
the electric lighting company’s offer to submit samples of 
electric lighting free of expense to the Council was declined, 
and the company’s tender for street lighting, giving three 
times the illuminating power of the existing gas lighting at 
a saving of 14 per cent. in running cost, was also rejected. 
Js this fair ? 

Even in the City of London there is a strong bias on the 
Corporation against electric lighting. l 

A deputation visited eight large cities on the Continent, 
and found them all using large numbers of arc lamps and 
low-pressure gas lamps; only one used high-pressure gas 
lamps on a practical scale. Yet the deputation, on its 
return, plumped for a type of gas lamp that it had never 


seen at all! 


Given a fair field, electricity asks for no favour: it can 
compete with gas for high or low candle-powers, and beat, it 
in efficiency and price. It is doing so all over the country, 
and its use is extending rapidly: but so long as some municipal 
councillors and the Press find it to their advantage to 
support its rival, its progress will inevitably he retarded, 
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ELECTRIFICATION OF CENTRAL 
ARGENTINE RAILWAY WORKSHOPS. 


Tuis well-known South American railway company's loco- 
motive, carriage and wagon works at Rosario de Sante Fe, 
covering an area of 110 acres, and giving employment to 
about 3,500 men, are equipped with every description of 
plant necessary for the construction and repair of railway 
roling stock, practically the whole of which for this 
important railway, with the exception of the actual construc- 
tion of locomotives, is carried out in these works. At 
present about 165 locomotives, 725 passenger coaches, and 
6,100 wagons pass through the shops for repairs in the 
course of a single year, in addition to an annual output of 
new stock of about 60 passenger coaches, including dining 
and sleeping cars, and 1,500 wagons, chiefly of the covered 
type, of from 18 to 40 tons capacity. 

In 1906 important extensions were in contemplation, and 
it was decided to convert the whole of the works for electric 
driving with a central power station, which would also 
supply power and lighting to grain belts and elevators 
(having a frontage of about 14 miles on the River Parana), to 
a sawmill situated about a mile from the shops, and to two 
terminal passenger stations and the extensive goods and 
sorting yards in Rosario. The British Westinghouse Electric 
and Manufacturing Co., Ltd., secured the contract for the 
plant and equipment. 

The power station is situated practically at the centre of 
the works, and contains four Babcock & Wilcox boilers, each 
having an evaporative capacity, when burning coal, of 20,000 
lb. per hour, the steam pressure being 185 lb. per square in. 
Integral superheaters; capable of superheating the steam up 
to 150? F. at the boiler stop valve, are fitted. Hand-fired 
grates were adopted with a view to burning sawmill refuse, 
but overhead steel coal bunkers, of a storage capacity of 200 
tons, have been installed, the coal being taken direct from 
the wagons by a telpher. The ashes also, after removal 
from the ash cellar below the firing floor to an outside pit, 
are picked up by a telpher. 

The economiser and pump room, adjacent to the boiler 
room, contains a Green economiser of 480 tubes arranged 


THE ECONOMISER AND PUMP Room. 


in two halves, with the usual by-pass flue underneath : three 
Hall steam-driven compound feed pumps of a capacity of 
4,000 gallons. per hour each : a Kennedy hot-water meter; 
and a Rankin filter and Row's patented feed-water heater. 
The steel chimney is of the self-supporting type, 150 ft. 
high above the base, with a diameter of 8 ft. inside the fire- 


brick lining, this lining being carried right throngh to the 
top. A draught fan has been provided for increasing the 
draught when burning sawmill refuse. A single steam main 
with sectioning valves serves the whole of the boiler room, the 
engine branches being taken from this through the partition 
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THE POWER HOUSE. 


wall. The feed-pumps, &c., are supplied from an auxiliary 
main parallel to the main header. A ring-feed main is 
carried along the front of the boilers, each piece of apparatus 
in the feed system being provided with a by-pass. 

The plant already installed in the engine room consists of 
three 500-KW. and one 200-KW. Belliss-Westinghouse sets, 
foundations being provided for a fourth 
500-kw. unit. The engines are triple- 
expansion, having speeds of 300 and 
375 R.P.M. respectively, and exhaust to 
atmosphere at present ; but provision 
has been made for the addition of sur- 
face condensers. The generators are 
three-phase 550-volt, 50-period machines, 
and each, with its engine and separate 
exciter, is mounted on a combination 
baseplate. Motor-generators of a capa- 
city of 150 Kw. each are installed for 
providing direct-current at 440 volts 
for overhead cranes and surface tra- 
versers; H. T. transmission has been 
adopted for power and lighting outside 
the works, and six single-phase, 125- 
K.V.A. 5950 -3,300-volt step-up trans- 
formers are installed in the basement. 

The switchboard galleries extend 
along the greater part of the length 
of the engine room: the I. T. and 
direct-current board being situated on 
the lower, and the H.T. gear on the 
upper gallery. The L.T. board includes 
generator, L. T. feeder, direct-current 
feeder, transformer, load, and  motor- 
generator panels, while the H.T. board 
consists of six trausformer and seven 
feeder panels. All the alternating- 
current switches are of the oil-break tvpe, 
and those.on the generator and feeder 
panels are provided with overload and time-limit relays. 
Each of the 25 feeders is provided with choking coils and 
lightning arresters ; each feeder has also its own integrating 
wattmeter so that the energy consumption of each depart- 
ment may be recorded. Isolating plugs connect the H.T. 
switches to the bus-bars ; the withdrawal of these plugs isolates 
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any panel from the 
rest of the board. 
The outgoing feeders 
are, with one excep- 
tion, carried overhead, 
and consist of hard- 
drawn stranded con- 
ductors with a weather- 
proof covering. A 10- 
ton three-motor over- 


head crane, also fitted. 


with hand motion, runs 
the length of the 
engine room, and the 
usual auxiliary appa- 
ratus, store rooms, 
offices, & c., make the 
station up-to-date in 
every respect. 

Group driving has 
been adopted in the 
larger portion of the 
fitting and turning 
shops, but in the saw- 

mills and other depart- 
ments, as well as for 
the large tools, such 
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THE Saw MILLS, CENTRAL ARGENTINE RAILWAY WORKS. 


as wheel lathes, the individual drive is 


general. 


are completed. 


The wiring, except in the case of the 4 
sawmills, where screwed iron barrel has pts 5 r d 
been largely adopted, is by means of open | : 
insulator work. "The distribution boards 
have one main switch with fuses on the 
te motor circuits, an additional 
switch and fuse being mounted near each 
The lighting circuits are sup- 
volt step-down 
transformers, an intermediate tapping 
being provided in the L.T. side of the 
latter for 110-volt arc circuits where 
Flame-arc lamps 


Be 


motor. 


plied from 550-220 


these are desirable. 


The motors, which are of both 
the squirrel-cage and slip-ring type, 
range in size from 2 to 150 H.P. 
to the present, about 160 motors, 
aggregating some 2,600 H.P., have been 
put to work, and these figures will, we 
understand, be considerably increased 
when the extensions now in progress 
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have been installed in the majority of 


cases, but enclosed lamps have also been 


installed where they have appeared more 
suitable. Seven transformer sub-stations 
are at work, or in course of construction, at 
various outlying points, for the supply of 
light and power to the grain elevators, saw- 
mills, stations, &c., already mentioned, aud 
when the system is completed, the power 
and lighting arrangements of the Central 
Argentine Railway at Rosario will be at 
least as up to date as those of any 
system in the United Kingdom. 

The clectrification, may; we gather, 
be said to be an unqualified success. The 
cost of power has been reduced, and the 
output of the shops has been increased. 
Piecework prices—which form the larger 
part of the wages bill—have been con- 


siderably reduced without lowering the 


earning capacity of the men. These 
results have, of course, in some cases, 
been obtained by increased speeds. 

The plant was supplied to the speci- 
fication of the railway company’s con- 
sulting engineers, Messrs. Livesey, Son 
and Henderson, and erected under the 
supervision of the railway company’s 
mechanical engineer, Mr. Harry Pearse, 
by the British Westinghouse Co. 
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[BY A RESIDENT. | 
THaT mysterious land that for years aud years has baffled 
the wits of those who sit at home, that land of ancient lore, 
of strange romance, even as it has been full of mystery to 
the writer and the thinker, so has it apparently been to the 
electrical manufacturer or supplier. None but those who 
have had years of experience out here in the East can realise 
what the country is, what it wants, and how to supply it ; 
yet those who sit at the heads of the several firms which 
control electrical enterprise in this country are practically 
ignored, and their suggestions, based on ripe knowledge of 
what is wanted, are contemptuously elbowed aside in favour 
of Western ideas, which the egotism of the begetter of these 
ideas leads him to think far superior to those offered by the 
man on the spot. 

The writer, from many years’ experience of India, cannot 

help exclaiming at the absurdity of the behaviour of many 
firms that think they can do business with India, and of the 
insular attitude they adopt. It is, no doubt, all very well to 
declaim the weaknesses of the man at home, but he will 
undoubtedly exclaim, “ Give me the remedy!” and that is 
the point we wish to get at. In a short article, such as this, 
it is impossible to attack all the points that have brought 
themselves into prominence, and consequently we will 
endeavour to deal only with questions that appear to be of 
the most immediate importance. 
. Inthe first place, we will state that the worst fault of all, 
and one that results in the greatest losses to firms at home, 
is their lack of confidence in firms out here. In this country 
we have banks not surpassed anywhere, we have Government 
officials who are very obliging, we have an enlightened Press, 
and many other sources of reliable information, and auy 
firm at home can at little cost ascertain the financial stability 
or integrity of any firm whose name may be brought to their 
notice. Having established the bona fides of a firm in 
India, the firm at home must take them into their con- 
fidence. Let them throw aside all reserve, and remember 
that India is not England, and that the divulgence of prices 
which at home would be harmful, out here would only be 
conducive to business. How many beautifully-designed 
catalogues and price lists the writer has consigned to the 
waste-paper basket it would be painful to relate; but only 
to-day an incident took place which is an excellent illustra- 
tion of what often occurs. "The writer desired to indent 
home for a large consignment of metal-filament lamps, and 
found tbe greatest difficulty in.asking for a particular 
make, as no definite quotations were at hand, and previous 
supplies had been at'a prohibitive rate. By the mail 
came in two letters, accompanied by priced pamphlets nicely 
illustrated and with all sorts of details, including wholesale 
and export prices, which naturally are subject to discount, 
but, as the enterprising firms who spent, money in forwarding 
all’ this elaborate information, omitted to give the full trade 
discount, the excellent papers were consigned to the place 
where all rubbish goes. In this country every office is 
understaffed, due entirely to the fact thàt we have two stuffs : 
the superior staff, usually brought out from home and at high 
salaries, and the subordinate staff, which is invariably native 
only. It is impossible to leave anything to the subordinate 
staff, and thus every little detail which at home would be 
dealt with by a foreman, must be attended to by the superior 
staff ; and as this staff, owing to the high rates current in 
this country, cannot be maintained except at a heavy expense, 
it is kept at the lowest possible margin, and its time is 
more than fully occupied. Receiving such useless, though 
attractive, catalogues which arrive with only list prices, they 
have neither time nor inclination to worry about them, and 
to write acknowledging receipt and asking for discounts. 

Had, however, discounts been sent and prices proved more 
fayourable than others ut hand, these lists would have been 
carefully filed, and wlien next an indent was seut home, would 
be carefully considered, and probably receive the order. 

Several home firms lately have been sending out repre- 
sentatives to call on the various firms who are locally doing 
business in this country, and as far as the writer's experience 
goes, euch representative has secured a certain number of 


Vol 67“ Nb. 1.708, Avavsr 19,1910 


— n 


orders, due entirely to his conversation: Had he beeii asked 


a price. for a certain line of goods and quoted it, he would 


probably have lost the order entirely, but due to his personal 
visit, he ascertains what prices are against him, and finds 
that he can reduce his price and still do a profitable business. 
This country differs from any other so far as the spirit 
of economy goes. The native controls the largest market, 
and he not only has shrewd ideas of sound business, but he 
has shrewd ideas of prices too, and if by chance he has not 
an idea on the subject, he immediately obtains it by writing 
home; in this, perhaps, the greatest fault lies, and that 
is, that so many firms will quote rock-bottom trade prices to 


a foreign inquiry, With our expensive staff to keep up, it 
is impossible to quote on terms such as some firms at home 
will quote, and in consequence the markets out here are 


spoilt without any equivalent gain at home. If home firms 
would only keep strictly to list prices in dealing with foreign 
inquirere, except to accredited export firms, they would 
not only help us, but woyld also improve their own profits. 


In summing up on this one point, we come to the conclusion. 


that, unless manufacturess and suppliers absolutely abandon 
the reserve they exhibit. at home over their prices where 
India is concerned, they must be content to take a very 
backward position. The firms out here are few, and their 
bona fides is easily established ; and that being done, the firm 
desiring to do business must be confidential and give limits 
as regards prices, or, learning what prices are being accepted, 


. Offer still better. Some firms are progressive enough to give 


1 wholesale lists to accredited firms, but that is not 
sufficient. For years the writer purchased pendant lamp- 
holders at 38. 3d. per dozen, and was quite satisfied until the 
representative of a firm came out and, quoting the same price, 
was refused the order, and thereupon immediately quoted 8s. 
per dozen ; he has since secured orders for some 50 gross, and 
will continue to receive orders until someone is enterprising 
enough to cut him out. 

In India, quality beyond soundness is of no value. Provided 


a thing is sound and will last, quality plays no part in busi- 


ness. Only the other day the writer had an inquiry for a 
large sewage pump and about a 40-H. P. motor, but out of his 
selection of catalogues only one had such a pump listed ; 
time was short, and the matter could not be referred home 
except by cable, and to obtain a suitable tender for an 
elaborate inquiry such as this would have been far too ex- 
pensive to consider, so the only resort was to submit a tender 
on the one catalogue held. If a personal tour by a responsible 
member of the firm once a year cannot be arranged for, a 
copious supply of catalogues is the only alternative, coupled 
with elaborate discounts, and when possible with reservations 
for special inquiries, because when emergencies arise we 
can't wait five weeks for an answer. | 
There are many other points which might be mentioned, 
to the benefit of all at home concerned in the furtherance 


. of electrical engineering as regards. India, but in one article 


it is impossible to deal with all of them. 

Before closing, the writer would like to condemn outright 
the accepted views on ‘packing goods for India. For 
goodness’ sake leave out tin or lead lining. It is the greatest 
fallacy ever devised. : Use seasoned or dried timber; and 
waterproof canvas lining, with strict instructions to open ou 
arrival, and never will you have a complaint. Never, with 
delicate or heavy machinery, or with any metalwork when 
the condition of the metal on arrival is important, should any 
packing be used—nothing but clamps or chocks, all of dried 
timber. Instruments and switchboards may, as an exception, 
have woodwool packing, but tin lining is a useless waste of 
money. 5 

For switchboards and instruments, the best plan is to 
Amie in a case Hned with waterproof canvas, with the goods 

mly screwed or held in chocks in the case, and then the 
case containing the material should be placed in a second case 
about 6 in. larger all round, the space between them being 
filled with a suitable packing such as woodwool. 


— 4 


L. and Y, Railway. —At the half-yearly meeting of 
this company in Manchester, the chairman reported an increase of 
241,420 passengers carried, almost entirely in the electrical 
services, 
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"HIGH-TENSION DIRECT. CURRENT FOR 
ELECTRIC RAILWAY TRACTION. | 


[ COMMUNICATED. | 


Wrru the rapid growth of electric traction on railways, large 
sums and an immense amount of time and energy have been 


expended in the development of the single-phase, three- - 


phase and low-tension direct-current systems, but compara- 
tively little notice seems to have been taken of the H.T. D.C. 
system of electric traction. In view of the increasing favour 
which H.T. D.C. is finding amongst power distributors for 
industrial purposes, and further, the recent decision of certain 
American single-phase railway companies to abandon their 
single-phase systems and replace them with H. T. D. C., it will 
perhaps not be out of place to briefly put forward a few of 
the arguments for and against this system. 

The H.T. D.C. system is already in use on several small Con- 
tinental lines, and in America at least five large companies 
have adopted D.c. voltages above 1,200 volts. The Southern 
Pacific Railway Co., in California are running with 1,200 


volts on an inverted protected third rail, from the under . 


side of which the collector shoes collect the current. 
The running track is bonded and used as a return. This 
arrangement has proved itself perfectly safe as regards risk 
to human life, and as the rail from which the current is 
collected is 8 in. above the sleepers, there is ample room for 
insulation, and further, there seems to be little reason 
why the same construction should not be adhered to 
for pressures up to 3,000 and 4,000 volts. A 
cheaper construction could not be imagined, and obviously 
the high impedance offered by a steel rail to an alternating 
current would put it out of consideration for an A.C. system. 
The Milwaukee Light, Heat and Traction Co., who are 
abandoning their single-phase and putting down H.T. D.C., 
will use overhead lines to supply the trains, as has been the 
general practice in Europe. Here, then, the H.T. D.C. is 
brought into direct comparison with the single-phase system, 
on an equal footing as regardsline construction since the cost 
of construction will be approximately the same, but the 
estimated working costs show heavily in favour of the 
H. T. D.C., since with that system the “rail. drop" is so 
greatly reduced. 

Next considering the motors and equipments, it is found 
that in the H. T. D.C. systems the motors are usually placed 
so that two or more run permanently connected in series, 
thus making the voltage across each motor only a fraction 
of the line voltage. 
would probably be built for 1,000 volts each, and in practice 
such motors differ very little from L.T. D.C. traction 
motors, except, of course, in the nuinber of commutator 
segments, length of commutator, and windings of armature 
and field coils. The frames are usually lined with asbestos 
to prevent the arc reaching them in case of a flash over. 
Although commutating poles are usually employed, they are 
not in universal practice, and 1,500-volt traction motors 
have been built to run quite satisfactorily with good com- 
mutation, without the use of interpoles. 


Compering these motors weight for weight with the . 


single-phase motor, the H.T. D.C. again holds the balance in 
its favour. Messrs. Siemens, Schuckert & Co. constructed 
some 160-H.P. H.T. D.C. motors for a narrow-gauge railway 
in Lorraine, using 1,000 volts each, on a 2,000-volt system. 
In constructing these it was found possible to install a 
160-H.P. H.T. D.C. motor in the space available on the 
trucks, whereas hàd the single-phase system been adopted, it 
would only have been possible to work in a 60-H.P. single- 
phase motor in the same space. This was due to tlie long 
commutator, necessary for the single-phase motor, shortening 
the available length of armature core and poles. Here, then, 
the H.T. D.C. system has an enormous advantage over the 
single-phase system as regards output for a given dimension. 

The control of H.T. D.C. motors is usually effected by the 
use of the series-parallel control of the type already general 
in L.T. D.C. work, but in the case where hand-operated 
controlers are used, they assume relatively large pro- 
portions. Even this, however, does not make the 
H.T. D.C. controller as heavy as the single-phase control 
equipment where it is necessary to employ a transformer 
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For a 2,000-volt system the motors 


on.every locomotjve to bring the line voltage down to one 
suitable for the motors. This transformer alone sometimes 
weighs as much as 2:5 to 3 tons per equipment. The single- 
phase system has also to employ some form of. auto-trans- 
former or regulating transformer for starting and speed 
regulation, and this alone is a heavier item than the set of 
resistances necessary in the H.T. D.C., locomotive for the 
same purpose. | | 

With regard to auxiliary plant for operating the control 
circuits, train lighting, brakes, &c., there is little difference. 
Both systems require some form of either static or. rotary 
transforming plant to obtain the necessary low-voltage 
supply. ae a 

The cost of generating stations for single-phase supply is 
slightly more than for a D.C. traction system where the sub- 
stations receive H.T. three-phase supply. The sub-stations 
for single-phase systems cost about one-third as. much as 
those for a H.T. D.c. system. However, considering against 
this the increased “rail drop " loss, the necessity of carrying 
large transformers in the single-phase locomotives, and, 
further, the simplified locomotive, decreased maintenance 
charges of rolling stock, and the transference of all the 
transforming plant to lerra firma in the H. T. D.C. system, it 
is, perhaps, justifiable to write down a 4,000-volt. H.T. D.C. 
system as being better and as cheap in the long run as a single- 
phase system employing 6,000 to 6,600 volts, which is the 
voltage used on the two single-phase lines in operation in 
this country. | | 

In concluding the comparison, it may be added that it 
has been argued that, with H.. D.C., the whole equipment 
must be insulated to withstand the line pressure ; however, 
there seems little to choose between insulating the whole H.T. 
D.C. equipment to withstand 4,000 volts and insulating a 
large portion of the S. P. equipment to withstand 6,000 volts 
alternating. s | 

The three-phase system seems to be the only other 
competitor with the H.T. D.C. system for long-distance and 
heavy work. Certainly, the induction motor has a great 
number of advantages, and, moreover,. very high voltages up 
to 10,000 volts can be used directly on the motor without 
any transformers and without commutation and flashing 
difficulties being encountered. Splendid examples of the 
good work that has been put in by the three-phase advocates, 
may be found on the Simplon Tunnel line, and the 
Valtelina lines of the Italian State Railways. 

Nevertheless, the H.T. D.C. is willing to meet this system ; 
D.C. Systems using two overhead wires, and the rail as middle 
wire, are already in use experimentally. The rail middle 
wire is only for starting work, and when full speed is attained, 
the motors are all put in series across the outers. Thus, for 
4,000 volts acroes the outers, four 1,000-volt motors would 
be used. At starting, these will be all in series between the 
rail and one outer; and thus have 500 volts per motor. At 
full speed the four motors are put across the outers, and so 
have 1,000 volts each. Athough this system may work well, 
it is obviously more expensive than a three-phase system, due 
to the extra sub-station plant required. 

When double track is used, the H.T. D.C. can still, how- 
ever, hold its own against the three-phase system by 
employing a three-wire arrangement as in use on the City 
and South London Railway. Here the rail acts as middle 
wire, and in the H.T. D.C. it would require one ** outer " 
over each track. It would then be quite possible to employ 
4,000 volts each side of the middle wire, making 8,000 volts 


between the outers. 


In this way the simplified construction of the overhead 
would neutralise the additional cost of the D.c. over the three- 
phase sub-stations. Generating station and equipment costs 
would remain approximately equal. B 

In working, the trouble experienced with shorting the phases 
at cross-overs and points would be entirely eliminated, since 
all stations where there are such points and cross-overs 
would be worked on one outer of the system, aud the other 
outer discontinued throughout the station and employed at 
the next station where the former in its turn is discontinued, 
thus balancing up the system. | 

The “ rail drop ” loss still favours: the H. T. D.C., and the 
insulation argument goes sadly against the three-phase 
system, since in the D.C. it is only necessary to insulate the 
equipments to withstand half the pressure across tle outers 
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to earth. Thus an 8,000-volt H. T. D.C. three-wire equip- 
ment works with 4,000 volts to earth, but an 8,000- 
volt three-phase system has to withstand 8,000 volts 
alternating to earth. 

The system of H.T. D.C. three-wire traction with one 
outer over each track and employing 6,000 volts between 
the outers could be extended to form an almost ideal system 
by using the inverted protected third rail, which has the 
advantage over a trolley line of being cheaper in construc- 
tion and repair, less unsightly, and presents a smooth rigid 
surface for the collector shoe to work on. In countries free 
from heavy snow falls, such a rail placed 18 in. above the 
sleepers can be effectually insulated for 3,000 volts, and the 
oply argument against it seems to be that of risk to human 
life. For that matter, there is little to choose between the 


3,000 volts and the 1,200 already successfully employed on 


a third rail at Oakland, California. 


CORRESPONDENCE. 


Lettera received by us after b P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 


cations at the earliest possible moment, No letter can be published | 


unless we hare the writer's name and address in our possession, 


Electric Cooking Apparatus. 


It is encouraging to see that a greater interest is being 
taken in the ways and means of cooking by electricity, but 
from reading Mr. Farrer's remarks in your issue of the 5th, 
it does not appear that the interest shown is leading to efforts 
to popularise the use of these utensils, but rather to a general 
condemnation of the manufacturers for their so often alleged 
lack of enterprise. 

The suggestions made for improved construction unfortu- 
nately do not give the manufacturers much help, nor can 
they be termed new suggestions, and they may be taken 
separately to show reasons for saying so. 

The first suggestion, viz., that of a small bead around the 
base of kettles and such utensils, is surely only necessary 
when the utensil is constructed without due regard to 


efficiency, when a loss of heat downwards and away from 


the water is sure to occur. In such utensils if this rim is 
added, it will soon collect sufficient heat to mark or burn the 
table on which it is placed. 

The second suggestion is for standard terminals, which 
are in every way desirable, but so many utensils are supplied 
with patent forms of terminals, each of which has its 
advantages. If standard terminals were supplied, one 
flexible leading on to a dining table could then be used for 
all pieces of apparatus, but it is generally necessary to have 
more than one apparatus going simultaneously—take, for 
instance, a toaster and an egg boiler. 

The third suggestion—to fit a substantial switch on the 
utensil—is hardly necessary for an average size water 
boiler or kettle, and could not be fitted without serious 
detriment to the design of the utensil, the most important 
point to be remembered by the manufacturer. If fitted on to 
the heating base, the switch would soon become as hot as the 
utensil itself. If placed upon the side of the utensil, you at 
once destroy its appearance. Arrangements could be made 
to put this switch in the inside of the utensil, but this again 
lessens the capacity and is scarcely practicable. 

The fourth suggestion—that of supplying a certain length 
of flexible cable with each utensil sold—-has been tried by a 
number of manufacturers, but owing to the fact that 
retailers’ clients generally require different lengths, it has 
heen found of very little use in actual practice. 

As to the fifth and last suggestion made—that of heat 
rezulation—this is generally provided for in better class 
utensils, but as it adds to the price and somewhat com- 
plicates the use, it is found better to put on a moderate 
loading and no regulation. 

It will be seen that the suggestions offered are of very 
little practical use to either the manufacturer or the user of 
electrical appliances, and it would be well to look further 
into the merits of the utensils which are available for general 


use, as a careful consideration of the system to employ before 


purchasing will seriously affect subsequent results. 


Well made utensils which are properly insulated can be 
held on the hand without discomfort, although the contents 
have been at boiling point for a considerable time; 
this tends to show that all the heat generated has gone 
into the water, and is not bemy dissipated into the surround- 
ing objects. These utensils are fitted with pin terminals, 
and at a slight extra cost a very clever .self-indicating 
control device giving three degrees of heat can be supplied 
with them. | BEEN 

The hot-plate referred to by Mr. Farrer would not be 
used if its low efficiency were taken into consideration ; on 
this the 1,000 watts boils 14 pints of water in 14 minutes, 
whereas a two-pint utensil of proper construction would boil 
two pints of water in 15 minutes, at a loading of 480 


watts only. Again, the selection of utensils for the steam 


cooker sbould be a self-contained boiler with approximate 


loading of 720 watts. This loading is capable of bringing 


four pints of water to boiling point in 15 minutes, and is 
provided with heat control giving a further great saving in 
current over the hot-plate mentioned. | 

The clamour of retailers for a cheap oven has resulted iu 
the placing on the market, by the manufacturers, of such 
badly constructed apparatus, that they are realising the 
futility of continuing their efforts in this direction. An 
oven, the top of which can be used for a boiling plate, vill 
never be an economical means of roasting or baking by elec- 
tricity, and will not help in the fight against gas-heated 
utensils. The oven must be a thoroughly well-jacketed 
piece of apparatus, which would allow no appreciable loss by 
radiation, and due regard must be given to the regulating 
of heat. | 

Whilst thanking Mr. Farrer for his suggestions, and 
realising that his tests have been carried out roughly, it 
cannot be allowed, as clearly seen from the results obtained, 
that the utensils used are the most practical now on the 


market. a | 
E. P. Bennett. 


London, W.C., August 9th, 1910. 


Electricians’ Employment Bureau. 
Some seven months ago I became a subscriber to an 


, employment bureau, but I have not been able to get any 


reply for the last four months, although I have written 
several times, as they still have some of my testimonials, 
which they agreed to return after a period of three days. 
Has any other subscriber been treated in the same way? It 
appears to me that their interest ended on receiving the 
subscriber's money. ‘ However, it’s the first and last employ- 


ment agency for me. 
| A Subscriber. 


Induction Motor Test. 


I should be obliged if any of your readers could inform 
me how to test two similar squirrel-cage three-phase induc- 
tion motors, running one as & motor off a three-phase supply. 
driving a second one by belt as a generator to give back 
current to the supply, and so be economical for a long test. 
I have an idea that there is a method by running the one 
which is to be & generator at a slightly higher speed than 
synchronism, but full information on these points, together 
with an explanation of the means of regulating and adjusting 
the load on the motor so as to test, it at, say, an exact load 
of 15 B.H.P. (the exact watts load being known from the 
brake test), would be much appreciated. 

| Constant Reader. 


. Wireless Telephony. 


We do not, it seems to me, hear much of the progress 
made in the practical use of wireless telephony, and I should 
be glad to know if there is any apparatus yet on the market 
for transmitting telephone messages over small distances and, 
if so, where such apparatus can be obtained. 

Advocate. 

Straits Settlements, July 11/1, 1910. zu 
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Preposed Association of Consulting Engineers. 


I am much surprised at the statements made by Mr. 
H. W. Couzens and others in your recent issues concerning 
the Institution of Civil Engineers. The last five words of 
Mr. Couzens’s letter in your issue of August 12th suggest 
that he does not believe his own statements. For the 
purpose of enlightening your readers, may I be permitted to 
state that in the expression “The Institution of Civil 
Engineers,” the word civil is used in its broadest sense, 
namely, civil“ as opposed to “military” or “naval” 
engineering. May I suggest that the authors of the articles 
on the above subject in your issues of July 22nd and 29th, 
and August 11th, should study a list of members of Inst.C.E. 
I feel sure they will find therein a comparatively large 
number of mechanical, electrical, gas, and possibly others,“ 
including men who specialise in the “electrification of 


. collieries, iron works, textile and other factories, and the > 


various undertakings of consulting, mechanical and elec- 
trical engineers.’ 

It might possibly interest your readers to know that the 
subjects for the A. M. Inst. C. E. examination are :— 

(a) Compulsory subjects Applied Mathematics; Strength 
and Elasticity of Materials; Theory of Structures, or Elec- 
tricity and Magnetism. 

(b) Two subjects to be selected from Geodesy; 
Theory of Heat Engines; Metallurgy ; Hydraulics; Theory 
of Machines; Thermo and Electro-Chemistry ; ; Geology 
and Mineralogy ; Stability and Resistance of Ships ; Appli- 
cations of Electricity. 

Alternatively there are numerous qualifying examinations 
and degrees. 

I am sure, Mr. Editor, you will agree that your summing- 
up of the examination question of the proposed Association, 
as affecting the electrical and mechanical engineer, in your 
leading article of August 12th, is a little misleading. 

If it is acknowledged that theoretical knowledge is 
essential for a competent consulting engineer, there are two 
alternatives, either (1) the proposed Association must hold 
an examination of its own, or (2) it must appoint some other 
qualifying examination. It has apparently decided to kill 
two birds with one stone as, by making corporate member- 
ship of the Inst.C.E. a qualification, it secures a man with 
both technical knowledge and practical experience in the 
branch in which he practises, t. e., mechanical or electrical or 
civil. 

It appears to me that anyone who objects to the Inst.C.E. 
examination, or its alternative examinations and degrees 
which qualify, must object to any examination. 


Harold Curry, A. M. Inst. C. E., A.M.L.E.E. - 
Assistant Manager, Coventry Electric Tramways Co, 


[Certainly we object to an examination—for a full-blown 
consulting engineer. Who is to examine him ? 
use of the word “civil,” which we deal with in our leading 
columns, our correspondent: gives his case away completely 
towards the end of his letter, when he unguardedly uses it 
in the customary sense—* mechanical or electrical or civil. 4 
—Epns. E. R.] 


Will the Association of Consulting Engineers be a truly 
representative body if its membership is to be confined to 
„those who are corporate members of the Institution of 
Civil Engineers ? " 

There must be a number of consulting engineers, 
thoroughly competent in their own specialty, who would be 
excluded oy this restriction; and it is open to question 
whether they or the new Association would be the poorer for 
their exclusion. Certainly in some special lines of work, 
as, for example, telephony, the man who has spent his life 
in the work is better qualified than the average corporate 
member of the Civils. 

It is to be hoped that in justice to those who for a variety 
of reasons have not been able to join the Civils the proposed 
restriction will not be maintained. 


Herbert Laws Webh. 
Westminster, August 15th, 1910, 


As for the 


Lightning Conductors. 

My object in writing is not to enter into the discussion 
about the zig-zag question, but to point out that the 
recently issued rules of the Phoenix Fire Office state that : 
“ Conductors should be run in as direct line to earth as 
convenient, and sharp bends should. be avoided; they should 
be kept a certain distance away from the walls. The object 
of keeping conductors a certain distance away from the walls 
is to prevent accumulation of dirt, and to avoid i bends 
when passing over cornices, &c." 

These instructions practically agree with Rule 3 in the 
1905 Report of the Lightning Research Committee, but my 
colleagues, Sir Oliver Lodge and Mr. Castle Russell, care- 
fully reconsidered the question before inserting the recom- 
mendation in the Phenix Rules. The usual method of 
fastening tape to the walls allows dirt and decaying vegetable 
matter to accumulate, especially where the conductor follows 
the projections of the building, and after a time corrosion 
takes place; and with regard to the tendency to sideflash we 
were, to & certain extent, guided by the opinions of experts 
in Germany, Holland and Hungary. The following are 
extracts from their reports on this subject :— 

Berlin Elektrotechnische Association :—* The conductors 
should be led to the ground by the most direct route, avoiding 
all sharp curves.“ | 

Dr. Van Gulik, Dutch Academy of Science :— 

(a) “ Lightning shows a great tendency to distribute itself 
over such conductors as may be present, and in so doing pays 
little heed to the electrical resistance of the conductor.” 

(b) “It finds no great difficulty in making its way, often 
for a considerable distance, through the air or through any 
other good conducting medium.” 

(c) “ It prefers to move in a straight line, and therefore 
sharp turns in conductors present hindrances which, in view 
of the properties mentioned in (a) and (b) readily lead to 
lateral discharges." 

Dr. Moritz von Hoor, Royal Polytechnic University, 
Budapest :— 

Special care should be taken, in setting up conductors, to. 
avoid the sharp curves arising from a sudden change in the 
direction, so as to reduce, as far as possible, self-induction.“ 

The opinions quoted are valuable in that they are based 
on a larger experience than can be obtained in this country, 
as thunderstorms are more numerous and more destructive 
in Germany and Austria than in other parts of Europe. 

Iron is electrically a better material than copper for con- 
ductors, and has the advantage of being much cheaper; a 
soft-iron well galvanised cable will last, as long as the other 
exposed metal work on a building if supported by holdfasts 
away from the structure, so that it can readily dry. The 
last addition to New Scotland Yard is fitted with iron con- 
ductors, and after four years these show no signs of rust, and 
the’solid iron rods which are so universally employed on the 
Continent, if it were not for their unsightly appearance, are 
far more reliable than perishable tape. 

I wil conclude with what might be termed an object 
lesson. Having recently been asked to inspect the conductors 
on a house and stables at Hindhead, I found the tape conductor 
at one position to be embedded in the wall and covered . 
by a thick coat of mortar. If this conductor had been run 
on holdfaste, according to the Phoenix rules, it would have 
been impossible for the enterprising plasterer, objecting 
to its unsightliness, to conceal it in such a position that a 
flash might possibly pass through the wall to the pipes in 
the adjoining living room, instead of to the plate earth, 
which was of particularly high resistance. 


Killingworth Hedges, 
Hon. Secretary of the Lightning 
Research Committee (1905 Report). 
Westminster, 
August 15th, 1910. 


Wireless Telegraphy.— It is reported that the Marconi 
Wireless Telegraph Co. have made an offer to the Portuguese 
Government to establish telegraphic stations in all the colonies of 
Portugal, accepting easy terms of payment. The scheme is stated 
to have the hearty support of the British Government, and the 
Portuguese Government are favourably disposed towards the 
proposal, 
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THE SYNCHRONISING OF ALTERNATORS. 


[COMMUNICATED.] 


À CONSIDERABLE amount has already been published in the 
technical Press concerning the synchronising of alternators and 
the apparatus which is to be used for this purpose, but with the 
advent of high-speed engines and turbines the problem of 
synchronising, which was formerly so difficult both from the 
theoretical and practical point of view, has become considerably 
simplified. One is, however, often tempted to ask whether the 
apparatus supplied is not at present made unnecessarily compli- 
cated, particularly in the case of private installations comprising 
two or three units of moderate output, such as are found in colliery 
installations. | 

In such instances one generally finds a rotary synchroniser or a 
synchroscope fitted on the switchboard with the usual carbon 
lamps as an auxiliary apparatus. Occasionally there is to be found, 
in addition, a special voltmeter for use in the final adjustment. It 
is, however, very noticeable that the engine driver or switchboard 
attendant entrusted with the operation of synchronising seems to 
rely very largely on the carbon lamps, and as the number of cases 
of stoppage or damage due to closing the switches, either too soon 
or too late, is so small, it would appear as if the more complicated 
instrument was, for all ordinary operations, unnecessary. 

As the result of questioning a considerable number of such 
attendants of small plant, the conclusion which the writer has 
arrived at is that the lamp is & simple contrivance which can be 
readily understood, whereas the rotary instrument is & mystery, the 
inner workings of which are beyond the comprehension of the non- 
technical man. As ite movements when synchronism is nearly 
reached are slow and unsteady, there is a vague fear that it may not 
be working, and consequently the operators turn to the lamp whose 
brilliance has to them a definite meaning. 

In the days of slow-speed reciprocating engines, which had very 
uneven turning moments, it was undoubtedly essential to exercise 
great care and judgment as to the exact instant of ‘synchronism. 
Fly-wheels or heavy revolving masses had to be provided in order 
to keep the variations of peripheral speed at different parts 
of the stroke within reasonable limita. The consequence was that 
a heavy rotating mass had to be pulled or checked into position if 
the switch was not closed exactly when required. As the surging 
current necessary for this was considerable, the supply was often 
interrupted or fuses were blown before the process was completed. 
The difficulty was also accentuated by the belief that close govern- 
ing was essential, whereas it was often found that most satisfactory 
results were obtained by running one set on the stop valve taking 
a definite load and allowing the set running on a governor to take 
care of load variation. 

With the more modern high-speed engines, well balanced and 
fitted with carefully-designed fly-wheels, there is little or no 
surging current if ordinary care is taken in synchronising, and 
with turbine sets there is even less difficulty in synchronising. 
Cases have been known where, owing to a mistake in the syn- 
chronising connections, turbo-alternators have been switched into 
circuit when they were exactly out of phase, but they have 
immediately pulled into step without any effect beyond & kick on 
the ammeters. 

It may therefore be argued that the exact adjustments which 
were formerly required are not essential for the more modern 
plant and the simple lamp indicator, besides being within the com- 
prehension of the class of man usually employed in private statíons, 
is quite sufficient for ordinary practical purposes. 

It is not of course advocated that a single lamp be used, since 
the failure of the filament at the critical instant might lead to 
mistake. Three lamps, however, arranged ina triangle and con- 
nected in the manner introduced by Siemens & Halske some years 
ago answer the purpose admirably, and form a rotary indicator 
as well. If they are so connected that at the instant of synchron- 
ism the top lamp is dark and the two lower ones are equally 
brilliant. there is no difficulty at all in finding the proper instant 
for closing the switch either with a BEA Rpeed reciprocating set or 
a turbine plant. 

It is advisable that not more than the three lamps, one for each 
phase, should be in sight of the operator since a larger number has 
a dazzling effect. Where several lamps are connected in series, the 
remainder should be placed out of sight or screemed from view : 
while for high tension, a transformer, such as would be required 
for a synchroscope, would be required. 

An excellent form of synchronising voltmeter is one in the form 
of two edgewise instruments made up in the same case, both 
pointers working across the same scale but on opposite gides. In 
this way the two pointers are exactly opposite each other when the 
voltage conditions are fulfilled, and it is therefore not necessary to 
take the readings of two instruments and compare them. All that 
should be done is to see that the two pointers are in line, and this 
can be done from a distance at which the scale itself could not be 
read. 

A mistake very commonly made in switchboard installations is 
to feed the synchronising lamps or instruments with the potential 
transformers supplying voltmeters. The result of this is that the 
additional work put on them causes an abnormal drop of the 
secondary voltages and as the voltmeter is calibrated at & time 
when it forms the only load on this transformer, it follows that the 
indication of the meter when the synchronising lamps are in circuit 
does not give the correct voltage, but considerably less. Damage 
has often been done when under these conditions, the voltage hag 


been raised to a higher point than its proper value, im order to 
make the voltmeter pointers come to the usual working position. 
The provision of separate potential and step-down transformers 
respectively for the voltmeters and synchronising gear is, of course, 
the preper method to adopt, but under the severe competitive con- 
ditions which exist at present, some switchboard makers do not 
appear to be able to resist the temptation to reduce the prime cost 
in the manner indicated, even although as a result, their reputation 
suffers. : i 


——— EB 


BRITISH MANUFACTURERS IN CANADA.’ 


IT is with adistinct feeling of pleasure that we note the efforts of 
our esteemed contemporary, the ELECTRICAL REVIEW, in a recent 
issue, to arouse British manufacturers to a sense of their long- 
neglected opportunities in the Canadian electrical field. For years 
we have been looking for a reason to account for the indifference 
with which we have been treated commercially. This indifference 
is the more unaccountable when one sees what confidence the 
English financier places in the future of Canada. .Whenever our 
bonds are placed in the market they are generally over-subscribed 
two or three times, yet, notwithstanding, England is giving ug the 
money to develop our country, the great majority of English manu- 
facturers do not think our requirements are even worth investigat- 
ing, and, consequently, the United States are profiting thereby. 
Certainly such visits as that made by the British Association in 
1909 have very beneficial results. The natural trend of business 
should be to build up the Empire of which we are so justly proud 
and those manufacturers who have been far-sighted enough to 
study the conditions here, have been rewarded with most encourag- 
ing results. Unfortunately there are a number of concerns who 
have tried to get our business without making themselves con- 
versant with our requirements ; consequently they have met with 
failure, and have come to the conclusion that they could not act 
successfully in this field. To the lack of familiarity with our con- 
ditions the non-success of their adventures can almost invariably 
be traced. 

In the first place a first-class representative should be sent out to 
study our requirements, and he should not be hampered with any 
restrictions as regards expenses, for travelling in Canada is two or 
three times as expensive as in the British Isles. Another impor- 
tant point is that he should come with full powers of attorney and 
prepared to take the initiative in the interests of his firm aa the 
occasion warrants. It frequently happens that representatives are 
gent out with little or no authority to transact business, and any 
orders they might take are made subject to approval from their 
head office. This old-fashioned method of doing business is unsatis- 
factory to us, as we have noi the time to waste in such matters. 


When we have any orders to place, we often need to settle the. 


matter right off, and cannot run the risk of our business being 
turned down by a head office, which means having to take the 
matter up again with the firms who previously submitted prices. 

The brightest man the company can muster should be sent out, 
one thoroughly up to his business and & good up-to-date salesman. 
It is not uncommon for a board of directors when considering 
Canada to select one of themselves to make the trip, usually a man 
who has been out of the selling end of the business for years, and 
one who is past the days of hustling fororders. This generally ends 
in the visit being turned into a holiday trip, and the prospects are 
negatively reported on when he returns. This is a big country, 
3,000 miles wide, and a man cannot hope to get a fair idea of the 
scope here unless he stays for at least three months and works every 
day of the time. | 2 

Again, one of the greatest faults exhibited by our across-the-seas 
manufacturers, is their attempt to market their own wares rather 
than learn our wants and cater for them. Also, the head office 
frequently issue their catalogue with prices quoted in pounds, 
shillings and pence. This is sent to Canada under the impression, 
perhaps, that because it suits Australia and South Africa, it should 
auit us. We are accustomed to do business in dollars and cents, and 
such a catalogue seldom receives proper attention from our buyers, 
but rather leaves a distinct impression that it is not the Canadian 
business which is especially sought. 

To compete successfully, English houses must be prepared to 
manufacture our requirements, and this should be no hardship since 
their industrial establishments are, perhaps, better equipped than 
those of any other country. When quoting, the price should be so 
much per foot or per pound, as the case may be, and not so much a 
mile ora ton. If the Englishman quotes on a cable having an area 
of 30 much of a square inch and weighing so many cwt. per mile, 
and costing so much a yard, he runs a chance of being turned down 
notwithstanding the fact that if properly worked out the price may 
be lowest. 

Lack of knowledge of our Customs tariff arrangements is also: 
responsible to a large extent for English concerns feeling that they 
are unable to transact business with Canada. One misjudged con- 
ception is that duty must be paid on the gross cost of delivery of 
the article at its destination. This is an entirely erroneous con- 
clusion. as duty is only payable on the price of the material at the 
factory. When quoting. prices should be made up on the following 
basis, for example :—Value of goods at factory, value of packing 
at factory, carriage from factory to shipping point, freight to 
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destination, insurance, dues, cost of bill of lading,. date of 
delivery, &c. | i 

As regards the import tariff, a complete list can. be obtained by 
applying to the Collector. of Customs, Ottawa. English firms are 
very fond of quoting all prices f.o.b. Montreal or Quebec, leaving it 
to the customer to add the freight from these ports to the destina- 
tion, and the latter is obliged to figure out for himself, if, indeed, he: 
is sufficiently interested, and knows the shipping. weight, the cost 
of laying down the package at. the point required. A little study 
of the question of rates will show that between Liverpool and 
Montreal, and between Liverpool and Toronto, the rates vary com- 
paratively little whereas if you take the rate from Liverpool to 
Montreal, and add to it the rate from Montreal to Toronto, you will 
find a big difference. The question of rates should receive very 
careful. attention, though rates to all parts of Canada can be 
obtained for the asking. TET POP 

In conclusion, we would emphasise again that the English repre- 
sentative sent to Canada should be clothed with more authority, 
allowed ample travelling expenses, and, if he should be settled in 
the Dominion, given a salary sufficient to enable him to live oom- . 
fortably. It is useless sending out a good man at, say, £300 per 
year, as you would find as soon as he began to work up a cónnec- 
tion and do good business & Canadian or United States concern 
would offer him probably two or three times that amount. 


OUR LEGAL QUERY COLUMN. 
[ Questions addressed to this column should be written on one side 
í of the paper only.] 


1 


„Wiek " writes :—" We have a dispute at present with a certain 
consumer with reference to the allowance to be made on a meter 
which was found to be running fast. The agreement which the 
consumer signed contains a clause as follows:—' Should any 
consumer dispute his account, he may, upon giving written notice 
to the company, have the meter officially tested, and if the mean 
inaccuracy of the meter is found to be more than 24 per oent., the 
company will add to or deduct from the consumer's acoount as 
may be required. . : 

The supply company claims that this deduction should only be 


made for the current quarter, whereas the consumer claims a 


reduction on the-whole period since the meter was first fixed.- It is 
believed that the supply company's point of view has been upheld 
more than once in. the Courts, and any confirmation of this, with 
references to the actual cases where the matter was decided, is 
asked for." | DNE P QM 
» There is no case which expressly decides that, in the gircum-- 
‘stances above stated, the claim in respect of a faulty meter: must be 
limited to, one quarter.; it depends upon the terms of the agreement. 
It seems to be clear, upon the true construction of the agreement 
quoted in the query, that the amount is not limited to one quarter. 
If the company is careless enough to allow a quarter to slip by 
without seeing that the meter is in order, it has itself to blame. 


"4 
a 


"NEW . ELECTRICAL DEVICES, FITTINGS. 


' Beid's Patent Timé Switches. 


Mr. F. T. REID, of 177, Sidwell Street, Exeter, has devised an 
improved time switch for controlling electric lamps and similar 
purposes, and has supplied a considerable quantity of them to the - 


TO LAMPS. 


Fig, |.—WATERTIGHT-CASE, WITH AND' WITHOUT TIME-SWITCH. 
Corporation, of Exeter &nd other users. The apparatus is extremely. j 
compact, being only 31 in. dia. x 3 In. high, inclading the base and 
fittings, interebangeable clock. and electrical switchgear. The 
meobaniem ie also very. simple and reliable in character, with few: 


CTRICAL REVIEW, 


working parts, and is easily understood, while the awitchgear is 
always exposed to view, so that any defect can readily be. localised. 
The.clock is of substantial make, running for over 14 days with 
one winding, and is fitted with a first-class movement in a damp 
and dust-proof case. The base is so designed that the clock and 
switch can easily bé removed en bloc, leaving the fuse and wiring 
in position. This will be seen in fig. 1, which shows a fitting with 
and without the clock in place. Fig. 2 shows a time-switch with a 
calendar scale, for street lighting. | 

The square in the centre is for winding the clock; the dial is 
divided into 24 hours, and the hour hand carries a contact shoe 
supplied with current. by a rubbing contact on ita insulated boss, eo 
that the clock works are never alive. The contact shoe travels 
over an insulating disk, and at the proper time falls therefrom upon 
& brass contact disk, completing the circuit of, say, an arc lamp. 
The circuit remains closed until at the required time the shoe again 
falls from the disk upon another contact plate, extinguishing the are 
and simultaneously lighting up one or more incandescent. lamps. 
Finally the circuit is again opened, in the same way, with a break 
of $ iu. The spark at breaking nevef takes place on the surface of 


Fic. 2.—TIME-SWITCH FOR STREET LIGHTING. 
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the contact plates, and the latter are constantly kept clean by 
friction; so that platinum contacts are not required for circuits up 
to 1,000 watts, which are of the single-break type. | 
Above 1,000 watts a special break is employed which is capable 
of . very large currents. In. this gase multiple platinum 
points are used, with special are dampers. e largest made up to 
the present is tested to stand 70 amperes at 100 volts, and is housed 
in a cast-iron box, 5} in. im dia. X 31 in. deep, which is quite 
weatherproof.  . mE ] 
Mr. Reid has supplied. 38 of these time switches to the Exeter 


Corporation for arc and incandescent lighting, and about 40 of the 


single-lamp type. The former, which have been working success- 
fully for nearly two years, switch on the uro lamps at the proper 
time, and at midnight, change over to incandescent lamps, which in 
turn are put out at dawn. . 

A small "adapter" pattern is made, which can be fitted into a 
bayonet holder, the lamp being fitted into a holder on the switch ; 
by this means any existing street lamp can be turned into a time- 
controlled lamp in a moment. MP TN 

Setting the hand and the honrs of lighting up, &c., as well as 
winding the clock, is accomplished with a single key, and presents 
no difficulty. The device appears both ingenious and effective. 


` Electric Cooking at the Japan-British Exhibition. 


At the Oetzmann Cottage in. the above exhibition, MR. 
BERTRAM: THOMAS, of. Htlme, Manchester, is making a fine 
display of electrical cooking apparatus, in which certain new 
and patented features have been introduced. The installation 
consists of an oven, hot-plate, kettles, &c., operated from 


Fic, 3—BERTRAM THOMAS ELECTRIC OVEN, 


a single distributing" board, containing all electric wiring, 
switches. plugs, Ko.; the flexibles for supplying energy to 
the.;varjous. ytensils. are kept taut by a system of pulleyn 


and counterweights behind and below the switchboard and there 
are no loose wires lying about. 

The oven, which has been patented, works on a new principle, 
and utilises an internal circulation of the air, which is warmed hy 
suitable heaters placed in the bottom of the oven and conducted by 
a flue to the top, from which position it flows over the food to be 
cooked, and returns to the heaters. By this means the top heat, 
which is essential for most classes of cooking, is obtained with the 
utmost economy of energy. 


Fig. 4.—OvEN AND DISTRIBUTING! BOARD. 


A damper can be provided for regulating the air circuit and the 
top and bottom heat of the oven, and a lamp is provided inside and 
a window for inspecting the interior without opening the door; a 
thermometer fitted in the top of the oven is also an indication of 
scientific advance even in cooking. . 

The heat insulation is carefully carried out, and the oven holds 
its heat a considerable time after being switched off. 

o We illustrate in figs. 3 and 4 the above apparatus, with which 
cooking demonstrations are being given at the exhibition daily. 


Siemens „  Onewattlite."? 


By combining with their 100-C. PD. Onewatt lamp a holophane 
glass reflector of suitable design, together with & gallery which 
brings the lamp into proper focus, MESSRS. SIEMENS Bros. 
DynaMO WORKS, LTD., of Tyssen Street, Dalston, N.E., have pro- 
duced a device particularly well adapted for lighting the display 
windows and interiors of shops, with cheapness and efficiency. 
The combination is supplied complete and ready for fitting to 
existing lampholders ; for new installations, of course, lampholders 
must be ordered in addition to the other parts. 


INTERNATIONAL ELECTROTECHNICAL 
| COMMISSION. 


AT the invitation of the Belgian Electrotechnical Committee an 


unofficial Conference was held at Brussels from the 8th-13th inst., 
in the Council Chamber of the Ministry of Railways. An agenda, 
which had been previously circulated to the various National Com- 
mittees by the Central Office of the Commission, was considered in 
detail. The Conference was unofficial in the sense that the 
propositions voted were adopted merely as recommendations of the 
Conference for submission to the. various Electrotechnical Com- 
mittees for their consideration, with a view to their being officially 
promulgated next year at the full meeting of the Commission. 
Eleven countries were represented, the largest numbers being there 
from Belgium iteelf, then from France and Great Britain, which 
latter was represented by Mr. Alexander Siemens, president of the 
British Committee; Major W. A. O'Meara, C. M. G.; Mr. W. 
Duddell, F. R. S.; Mr. K. Egoumbe; Mr. Robert Hammond, hon. 
treasurer of the Institution of Electrical Engineers; Mr. W. H. 
Patchell. Mr. P. F. Rowell, secretary of the British Committee, as 
we . as of the Institution, acted in a most able manner as 
interpreter. It must, however, be mentioned that a large number 
‘ithe representatives were familiar with both French and English. 
Mr. Leslie 8. Robertson, M.Inst.C.E., secretary of the Engineering 
Standards Committee, received a special invitation to attend. 
Col. R. E. Crompton, C. B., the enthusiastic honorary secretary, 
together with Mr. C. le Maistre, A. M. Inst. C. E., the general secretary 
the Commission, completes the list of nine Englishmen present. 
The meeting was called to order by Col. Grompton on Monday 
morning, the 8th, at 9.45. About 50 people were present, 27 being 


foreign delegates, including representatives from the Dutch and 


future occasions. 


Swiss electrical societies, who are again taking keen interest in the 


work of the Commission. 

Prof. Eric Gerard, director of the Montefiore Electrotechnical 
Institate at the University of Liége, and president of the Belgian 
Committee, gave an address of welcome to the foreign delegates 
and representatives. He regretted the absence of Prof. Elihu 
Thomson (U.S.A.), the President of the Commission, who was 
unable to cross over to Europe this year, and also that of Mr. C. O. 
Mailloux, who, by his varied ‘accomplishments, had contributed so 
much towards the success of this movement. He felt sure he was 
voicing the feeling of the meeting in expressing the hope that Mr. 
Meilloux'a servioes would be at the disposal of the Commission on 
He remarked that the solutions of the 
problems before the Commission were destined to influence 
to a very large extent, the further development of electrical science, 
the practical applications of which stood for progress, and were a 
source of well being to all. He felt that many questions which had 
remained undecided at former Electrical Congresses would now have 
a chance of being definitely settled. Without in the least desiring 
to minimise the important réle played by the various Congresses, 
it was an undoubted fact that there was much too little co-ordination 
in the work of these Congresses, and that their duration was much 
too short to allow of the subjects being really thoroughly studied. 
It was here that the practical utility of the Electrotechnical Com- 
mission was manifested. This Commission provided the permanent 
organisation so absolutely essential to the continuous effort neces- 
sary for the solving of the various delicate problems of the electrical 
industry. 

Definite resolutions. could only be arrived at after compromise 
between the methods in vogue in different countries which necessi- 


-tated personal sacrifices on the part of all concerned. The Belgian 


Committee, profiting by the fact of the Brussels Exhibition, were 
gratified to see so many foreigners present, and he sincerely hoped | 
that these meetings would be an unqualified success, and materially 
assist in the preparation of the programme for the ful] meeting to 
be held next year. He counselled great caution in all questions of 
international importance, remarking that nothing was to be gained 
by forcing a vote on a matter not yet ripe fora decision, though 


.the Commission had nothing to fear on this score, for, indeed, this 


preparatory meeting was sufficient evidence of its prudence. In 
conclusion, he said that his country, which in past years had 
witnessed the shock of opposing armies, would once again gladiy 
assume the far more pleasant rôle of serving as the peaceful arena 
of amicable discussions destined to ameliorate the future of 
humanity. 
The Honorary Secretary then read a report on the general pro- 
gress of the Commission. Hesaid that there were now 16 countries 
taking part in the movement, having officially constituted a Com- 
mittee and appointed a secretary, who was in direct communication 
with the central office. The conference would heartily welcome 
the presence of the Dutch and Swiss representatives. They had 
been represented at the preliminary meeting in 1908, and he was 
glad to see the renewed interest of the electrical societies of these 
countries, both of which contained the names of men wham the 
Commission could not do without. The central office was in close 
communication with the Argentine Republic, Chile and Peru, 
where there was every likelihood of the formation of a committee 
at no distant date. The Russian Committee would be 
definitely constituted in October next. In Norway the Presi- 
dent of the Electrical Society had made definite proposals 
and with the assistance of the Government, hoped soon to succeed 
in forming a committee. The most recent adherent was Austria, 
the Committee being represented that day by Herr Seidener, the 
Secretary. He complimented the Committees who had carried out - 
their preliminary work on Nomenclature. He made reference to 
the brochure on the Life and Works of Mascart, written by M. 


Paul Janet, of Paris, and hoped that Dr. S. P. Thompson might be 


persuaded to write a similar one for the Commission on the Life of 
Kelvin. He also remarked how much more the Commission would be 
indebted to the various Committees if, when issuing these excellent 
reporta, intended for the members of the whole Commission, they 
would publish them in the official languages of the Commission— 
English and French. The British Committee would willingly 
assist towards this very desirable end. Finally, he expressed the con- 
viction that the success which had crowned their efforts in London 
in 1908 would follow them to Brussels, and that co-operation and 
mutual forbearance, coupled with a real desire to accomplish some- 


; thing practical, would undoubtedly receive its due reward. | 


Prof. Eric Gerard was unanimously elected to preside during the 


© deliberations, and it is not too much to say that the successful 


issue of the proceedings was in large measure due to the courteous, 
calm and dignified manner in which he presided. 

The first subject discussed was Nomenclature, which since 1908 
had occupied & prominent position in the work of the Committees. 
The English and French Committees had both issued a preliminary 
report dealing with terms and definitions from A to E. These, 
through the intermediary of the central office, had been forwarded 
to the various Committees for their information, and to show them 
the general lines upon which the work of these Committees had 
been carried out. The Italian Committee had also completed a 
preliminary list, which was handed in at the Conferenoe. Dr. 
Budde, the able delegate of the German Committee, in opening the 
discussion, said that his Committee had given very careful con- 
sideration to the work of the British and French Committees, 
which, though the reports differed in detail, was most excellent. 
At the same time, his Committee were of opinion that if the sub- 
ject were continued on the lines originally laid down, it would bea 
very long time before international agreement were reached. He 
then distributed a list of terms dealing with a particular “ leading 
idea ag distinct from an alphabetical list, containing some 80 words, 
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relating to electrical machinery. He suggested that the Conference 
should recommend the Electrotechnical Committees to take this 
List and deal with it at once. If thi« plan were adopted, he felt 
sure substantial progress would be made, and without any loss of 
time. M. Paul Boucherot, the delegate of the French Committee, 
Col. Crompton, Mr. Hammond, Mr. Semenza (Italy), Mr. Duddell 
and others joined in the lengthy discussion which followed. At a 
little after midday the President very wisely adjourned the meeting 
until the next morning at 9.30, which gave the members an excel- 
lent opportunity of discussing this thorny subject en petit Comite, 
as our French friends call it. Lunch was provided at the Exhibi- 
tion, which did much to establish friendly relations and enable 
members to renew old acquaintances. On Tuesday morning the 
subject of Nomenclature was further discussed, and the list proposed 
by the German Committee was adopted as the basis for the next 
step in the work, which, when completed, is to be sent to the 
central office. The French, German and English Committees are to 
be asked to each appoint one delegate to meet early next summer 
and come to some definite arrangement in regard to this work, 
which ,will be submitted to the full Commission at its next 
meeting. At the same time, the French and Belgian Committees 
are to be requested to undertake the preparation of further lists to 
be submitted to the Commission with a view to serving as the basis 
of the future work on Nomenclature. Lastly, any Committee is to 
be free to continue the alphabetical lists already so excellently 
commenced, and in order to further assist them, the Committees 
are to be authorised to communicate with each other directly on 
this subject which does not contravene the Statutes. Be it 
remembered that the Conference does not do more than recommend 
this course for the consideration of the various Committees. The 
question of symbols was next considered, and the American delegate, 
Dr. A. E. Kennelly, in his opening remarks, referred to the splendid 
work of Hospitalier. In the name of the American Committee he 
desired that the French Committee be requested to undertake the 


whole matter as they were so pre-eminently the right people to 


undertake it. M. Paul Boucherot then handed in the decisions of 
the French Sub-Committee on Symbols in which they recommended 
the adoption of certain leading principles before entering upon the 
discussion of the actual Symbols themselves. During the discussion 
he mentioned that the French Committee would very favourably 
consider a suggestion for adopting C instead of I if the Germans 
would on their side consider the question of R instead of W. 

After a long discussion, in the course of which Mr. Duddell 
^. admirably translated some of the difficult technical remarks, the 
Conference expressed the desire that the following propositions be 
submitted to the Electrotechnical Committees, with a view to 
their being signed and sealed next year at the full meeting :— 

1. That small letters be reserved for instantaneous values. 

: That capital letters be reserved for effective or constant 
values. 

3. That capital letters followed by the subscript "m" be 
reserved for maximum values of periodic electrical quantities. 

4. That capital script letters be reserved for magnetic quantities. 

5. That capital script letters with subscript “ m be reserved for 
maximum values of magnetic quantities. 

6. That E, e, represent electromotive force; Q, q, electric 
quantity ; L (script), inductance; H (script), magnetic force; B 
(script), magnetic flux density ; and L, 1, M, m, T, t, represent mass, 
length and time. ; wore 

Dr. Kennelly, one of the American delegates, then brought 
forward the question of Vector Notation in alternating current 
work, He said that at the Convention of the A.I.E.E., at Jefferson, 
N.H., June 28th last, he had read a paper, pointing out that the 
algebra and geometry of this subject as developed in text-books 
was in a state of great and quite unnecessary confusion as to 
direction of notation, which could only be remedied by inter- 
national agreement. It was for this reason that the A.I.E.E. had 
decided, through their National Committee, to ask the Electro- 
technical Commission to take this matter up at once. A short dis- 
cussion took place, and the Conference decided that the right and 
proper course to pursue would be to refer the question to each 
Committee, with the request that they obtain the opinions of the 
various technical writers in their own country with a view toa 
decision being taken next year. l 

The next morning the Honorary Secretary himself opened the 
discussion on the interesting question of the Rating of Electrical 
Machinery. He said that they all recognised the paramount im- 

portance of international agreement on this subject, for upon that 
depended the free development of the electrical industry by re- 
moving many of the present difficulties due to differing methods of 
testing. It was, however, a very difficult subject, and one which 
would have to be undertaken with the greatest caution. He felt, 
on the other hand, that a large amount of this work would -come 
under the head of nomenclature, for an engineer of any country 
who desired to draw up a report of the performance of any elec- 
trical machine would necessarily, first of all, describe the machine, 
then its functions and, finally, the method of testing the machine 
to ascertain if it satisfactorily fulfilled its functions, and to assist 
such an engineer was the work of the Commission. It was not 
their business, nor. did they intend, to draw up any rules 
for the manufacture of machines, and he wished to em- 
phasise this point, as several delegates appeared not quite 
clear on the subject, owing to the unfortunate differences of 
la e. He, however, understood that what the French meant 
by "apécification" was what the English termed "rating." The 
Rating of Electrica! Machinery, as all knew, had occupied the 
attention of the industry in several countries, and with the co- 
operation of M. Ch. David, the secretary of the French Committee, 
Mr. le Maistre hoped shortly to publish an extract on these different 
reporte, which would certainly be of interest, and, he hoped, assist- 


ance to the Committees. It would, at any rate, show that they had 
every ground for anticipating that, at some future date, these 
several reports would fall naturally into line. It was already to be 
noticed that, whereas the German Normalien" had, up to lust 
year, recommended half-an-hour as the duration of high-pressure 
tests, they now recommended one minute, which was similar to the 
Americans and others. 

An interesting discussion arose, in which Mr. Ch. F. Scott, one of 
the American delegates, urged that some practical commencement 
should be madein this matter. Mr. Hammond and others were not 
so much in favour of this course, and it seemed as if the question 
might be shelved for the time being, when Signor Semenza (Italy), 
M. O. de Bast (Belgium), M. Brunswick (France) spoke strongly in 
favour of something being accomplished. — 

Finally, the Conference agreed to recommend for the considera- 
tion of the Electrotechnical Committees that the output of continuous- 
current generators be defined as theoutput available at the terminals, 
that the output of electrical motors be defined as the mechanical 
power available at the shaft, and that both electrical and 
mechanical powers be expressed in international watts. This 
finished the technical items on the agenda, and everyone felt that 
useful work had been accomplished. The date of the full meeting 
of the Commission was mooted, and. Signor Semenza stated that he 
had received a communication from Paris. as to the holding of an 
electrical congress at the forthcoming exhibition at Turin. He 
hoped that the Commission meeting at Berlin would not clash with 
the proposed electrical congress. Dr. Budde remarked that, although 


. not much in favour of congresses, he certainly felt it would be 


most regrettable if two electrical meetings were held simultaneously 
next year, one at Berlin and one at Turin. With the kind 
courtesy whith had distinguished the eminent director of Siemens 
and Halske at the previous meetings of the Commission, Dr. Budde 
said that if it were decided to, hold an electrical congress at 
Turin next year, then the German Committee, whilst regretting it, 
would certeinly not stand in the way of the Commission 
holding its full meeting at Turin. The Conference expressed its 
deep appreciation of the extremely kind concession made by Dr. 


Budde in the interests of all, and Signor Semenza said that the 


Italian Committee would do their utmost to give a very hearty 
welcome to the Commission, and would do all in their power to 
arrange for the holding of the meeting at a time convenient to 
those who were coming from distant countries, 

After a few further remarks from the members, M. Paul Boucherot 
proposed a vote of thanks to Prof. Eric Gerard for the admirable 
manner in which he had presided over the Conference, in reply to 
which the president thanked the members for the cordial way in 
which the deliberations had been carried on, and he especially men- 
tioned the general secretary, who had worked so hard to make the 
meeting a success. He concluded by thanking Col. Crompton, 
whom he had known for so many years, for the enthusiastic manner 
in which he had espoused the good cause of the Commission, and 
felt sure there was a bright future in store for this international 
movement. Col. Crompton having replied, the Conference ter- 
minated. The Belgian Committee had arranged various visits and 
luncheons for the entertainment of the visitors, which were well 
attended and very heartily appreciated. ` 


BRUSSELS EXHIBITION. 


0 Continued from page 251.) 


WE refer elsewhere to the disaster which has resulted in the com- 
plete destruction of the splendid display in the British Section of 
the Exhibition. Fortunately the exhibits in the Machinery Hall 
have escaped, but the industrial exhibits have been wiped out. 
Amongst the principal electrical exhibitors in this Section were the 
following firms :— . 

THE BRITISH ALUMINIUM Co., LTD. (aluminium ingots. sheets, 
wires, tubes, &c.). | 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT, Co., LTD. (large col- 
lection of electrical and physical apparatus, for temperature record- 
ing and regulation, galvanometers, oscillographs, &c.). 

JOHN DUGDILL & Co. (electric movable fittings and accessories). 

FARA DAT & Son (electric light fittings in various styles). 

GAMBRELL Bros. (galvanometers, bridges, universal shunts, &c.). 

J. J. GRIFFIN & Sons, LTD. (calorimeters, 1,000-volt primary 
battery, electroscopes, &c.). 

JOHNSON, MATTHEY & Co., LTD. (salts of precious metals, fused 
silica glass-ware, platinum and other ingots and manufactured 
articles). 

KELVIN & JAMES WHITE, LTD. (Kelvin current balances, volt- 
meters, ammeters, wattmeters, testing sets, bridges, recorders, Xc.). 

Mavor & CouLson, LTD. (" Pick-Quick " coal-cutters). 

MORGAN CRUCIBLE Co., LTD. (carbon brushes and bearings, light- 
ning arresters, &c.). | 

NALDER Bros, & THOMPSON, LTD, (ammeters, voltmeters, watt- 
meters, testing sets, recorders, &c.). : 

R. W. PauL (electrical measuring and testing apparatus, pyro- 
meters, &c.) 

THE REFLECTOR SYNDICATE, LTD. (electro-deposited mirrors). 

THE SYNCHRONOME Co. (complete equipment of electric clocks 
throughout the British Section). 

R. WAYGOOD. & Co., LTD. (passenger lift with two cages, and 
models). 

To all these firms we offer our sincere sympathy. 


E 
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THE exhibit of Messrs. LACY-HULBERT & Co., LTD., of West- 
minster, consists of their air-compressors, pumps and accessories. 
The principal feature of the stand was the firm's V 5 air compressor, 
of the vertical double-acting type, fitted with a heavy fly-wheel and 


Fig. 24.—Lacy-HULBERT VERTICAL AIR-COMPRESSOR. 


driven by a 30-H.P. electric motor. This machine is of specially 
substantial design ; the valves are of the firm's own type, consisting 
of ground-steel disks, working on cast-steel seats, with minimum 
clearance space, and automatic circulation of oil and cooling water 
is provided by '' Boreas" rotary pumps. The compressor is at work 
supplying air to one of Messrs. B. & S. Massey's hammers on the 
adjoining stand, at a pressure of 45 lb. per sq. in. 


Fia, 25.—Lacy-HULBERT PORTABLE ELECTRIC 
AIB-COMPRE$80R. 


In fig. 25 we show a portable electrically-driven air-compressor 
for use in electric power stations, with an air-receiver in the base- 
plate, and complete with starting switch, hose-pipe, &c. Other 
exhibits include a Boreas" air-motor driving a2 Boreas” rotary 
pump, a compound compressor for pumping up motor-car tires, 
vacuum pumps, &c. j 

THE BRITISH VactuM CLEANER Co., LTD., had an exhibit of 
Mie 5 peint ae 1 0 by an electric motor of 

ire mo and Motor Co. 's make, wi esars. 
Hirst & Co.'s switcligear, uer iiio: 


Messrs. DOBSON & BARLOW, LTD., Bolton, are showing a complete 
series of cotton-spinning &nd ropemaking machinery in operation. 
giving & most interesting demonstration of the processes involved 
in these industries almost from the commencement. All the 
machines are driven by electric motors of the Brush Electrical 
Engineering Co.’s make, except one by the Lancashire Dynamo and 
Motor Co. | 

THE PUMP AND PowER Co., Lrp., London, have a Humphrey 
internal-combustion pump at work, designed to lift 250,000 gallons 
of water per hour to a height of 35 ft., with a coal consumption of 
1°06 lb. per pump H.P.-hour. This is one of the most interesting 
and novel features of the Exhibition. The remarkable simplicity 
of the device, the only working parts being the valves, renders it 
unique in character, and the ingenuity of its construction is no lees 
worthy of praise. In connection with this we may mention that the 
PowER-GA8 CORPORATION, LTD., are showing a suction-gas pro- 
ducer plant, and & model of the Mond gas plant with ammonia 
recovery apparatus. 

THE NATIONAL GAS ENGINE Co., LTD., show one of their 100-B.H.P. 
gas engines and a suction-gas producer. : 

MESSBS. WELLMAN, SEAVER & HEAD, LTD., are exhibiting their 
fuses, resistances, and Dinkey controller, as well as the Wellman 
electric brake, which is shown in operation on a 30-H.P. motor. 

THE APPLEBY CRANE AND TRANSPORTER Co., LTD., London, are 
showing a 3-ton portable electric crane provided with a Temperley 
patent dumping fallblock and skip, enabling the driver to discharge 
the contents of the skip at any point in the height of lift. The 
crane is fitted with lifting, slewing, derricking, and travelling 
motions, all operated by a single electric motor. The levers are all 
together, right in front, at one side of the drum, allowing the driver 
to have an unimpeded view of the load even when below the under- 
carriage. The maximum working load is 3 tons; maximum radius 
with 3-ton load, 22 ft.; height of lift on two part rope with skip. 
from 29 ft. below to 11 ft. above rail level. The motor is of 
29 B. H. P. at about 700 R. P. M., and runs on direct current at 440 volta. 
With the exception of the derricking motions, all motions can be 
reversed without reversing the motor, and the derricking motion 
will alter the radius of the jib with or without the load suspended. 
The gearing throughout, with the exception of the barrel wheel 
and slewing cones, is of cast-steel, and all motions can be operated 
independently or simultaneously. A steam crane is also shown. 

Messrs. HOLDEN & BROOKE, LTD., Manchester, have an exhibit 
covering a wide range of their patent injectors, ejectors and other 
steam jet appliances, which have been brought to a high degree of 
perfection and simplicity; and Messrs. G. & J. WEIR, LTD., 
Glasgow, are showing several examples of their well-known direct- 
acting boiler feed pumps, as well as one of their tandem compound- 
feed pumps. 

(To be continued.) 


MOTORS ON HIRE. 


By E. P. AUSTIN. 


THE development of a power load has long proved to be the 
best work for a central station, and in most towns, particu- 
larly where the field for exploiting large work is small or 
practically exhausted, a system of hiring motors can be 
inaugurated with every prospect of success. The fact that 
some 25 towns, inclading the large cities, are using such 
schemes with success proves that hiring motors is beneficial 
to undertakings of all ratings. | 

The class of consumer that is obtained by this means 


Initials of Authority. 
MoToR INsPECTOR'S REPORT. (A. Hired Motors.) 


c LO mes 


The following Motors, Starters, &c., have been inspected and found 
to be in good condition, excepting those stated to be faulty. 


Consumer's Date Work done 
Name, inspected. and time. Remarks or defects if any. 
| 
FIG. 1. 


differs from the usual power consumer in several ways, and 
is in some respects more advantageous as a whole than a 
single works demanding a big supply at one point of a net- 
work. In the first place, a number of motors employed in 
widely different works in all parts of a town create a flatter 
load curve than a factory, and secondly, a large proportion 
of the energy sold is paid for on the highest power rate, 
since only the larger motors come on to the sliding scale, 
where such a system of charging is in rogue, 
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The man who takes advantage of a hiring system is 
usually a small tradesman who wishes to make his goods 
more rapidly and easily, but who would not lay out much 
money iu the purchase of a motor, although in the long run 
it would pay him to do so. We find him occupying premises 
along the mains route with a limited space at his disposal in 
the rear, a dry cellar, or an outbuilding where is installed 
the small machine employed in making his wares. The day- 
time is generally taken up in manufacturing and the evening 
and market days in selling his goods. 

Here, then, is the opportunity for fixing a hired motor on 
a load that is all that can be desired, viz., close to the mains, 
day load only, all outlay covered by the hiring rate and no 
interference with the mains balance. | 

The trades that can be classed in this manner are pork 
butchers, boot shops and bakers, the latter being the most 
remunerative for power installed. The size of motor 
required varies from 1 H.P. to 5 H. P., the small sizes being 
the most common. | 

Another class of consumer largely attracted by the scheme 
is the cab proprietor who uses his motor for cutting chaff, 
&c., and possibly for working a hoist. Machines of 2 H.P. 
are usually let out for this purpose, 3 H.P. and 5 H. p. also 


Name of Authority. 
Motor DEPARTMENT. 


Consumer 8 F Noen oe 
Motor Ledger No.................. O Grree rer 
Maker . Type . No.. . 
H Ponisi Volts........ í Amps R-P Merca: 


Responsibility. This Motor is the property of the 
, and will be periodically inspected by 
their Engineer, but the Consumer using same is 
: entirely responsible for any damage done through 
overlcad or neglect in any way, and all repairs will 
be charged to him. 


To OPERATE THE MOTOR, CAREFULLY NOTE THE FOLLOWING 
INSTRUCTIONS :— 
Before starting examine the bearings to see that 
the oil level is up to the lower plug hole. Great 
care must be taken not to fill too full,or the Motor 
will be seriously damaged. 
Carefully remove all dust and dirt from the 
commutator and brushes. 
To start the Motor, close the main switch, and bring 
the lever of the starting switch over slowly until 
held by the release coil until the required speed is 
` attained. 
To stop the Motor, open the main switch only. 


Cil. Only oil obtained from, or approved by, the Engineer 
must be used. 


The whole Motor must be kept absolutely clean. 


Brushes sparking. hot bearings, fuses blowing, &oc., 
must be at once notified to the Engineer. 


Name of Manager, 


Starting and 
Stopping. 


Cleaning. 
Defects. 


Fig. 2. 


being used where a hoist is attached. As the apparatus is 
only in use about three days a week, the revenue from 
energy sold is small. 

' Belonging to this class of small consumer is the joiners’ 
shop of the small builder, which is found on the outskirts 
of the town, probably near new building sites, and less 
accessible from the mains than the small tradesmen men- 
tioned above. Nevertheless, such loads are worth exploiting 
if it is possible to give a supply at a reasonable outlay to the 
undertakers. The methods adopted for the service connec- 
tion of such premises are considered later. 

The are that yield the greatest revenue belong to 
trades that deal in the wholesale handling of their particular 
wares; While having a larger maximum load, their con- 
sumption is more than proportionately high because of their 
regular daily requirements. In this class we find the orna- 
mental iron worker, flour mills, printing works, stonemasons’ 
saws, aerated-water works, and cabinet-makers’ workshops, 
all having motors of from 5 H. P. to 10 H.P. installed. 

In addition to the trades enumerated, ironfounders and 
engineering works and factories make use of hiring systems 
from other than financial reasons. To drive a portion of a 
shop with a motor that is under the constant supervision of 
a separate owner, and that will be quickly replaced in case of 


breakdown, is looked upon as effecting a species of insurance 
that guarantees continuous service in possible emergencies. 

It must not be overlooked that the motor is often the 
precursor of light, and is in that respect a silent (?) but 
persistent, canvasser for the electric supply department. 

The success of a hiring system is largely influenced by the 
conditions under which motors are let out and the methods 
of dealing with the charges for repairs. It is essential that 
the whole of the outlay on buying and installing a motor, 


DANGER: 
UNAUTHORISED PERSONS 


are forbidden to touch this Motor or 
ge . Apparatus. 


BY ORDER. 
FIG. 3. 


should be covered by an ample hiring rate, and, further, that 
such a rate should allow a margin for maintenance. The 
rates of hire per annum vary considerably in different towns, 
being as high as 22 per cent. on the buying price of the 
motor, but never below 10: per cent., with an average of 
about 15 per cent. per annum. 

The sum expended: on installing a motor includes the 


Motor No. Maker....... — Serial No............. 
Horse Power........ Speed... Voltage. Wound i 
Date Received... Aype No. of Brushes 
Dimensions of Brushes . Fuses . i 
Full Load Current.................. Field Current....... 5 
ISSUED To. REMARKS. 
Name 

Address 

Driving 

Max. Load in Amps. 

Date Fixed 

Starter No. 
Maker 


Size of Pulley Diam. Face 
Brt. into Stock 


RE-ISSUED To. 


Name . 
Address 
Driving 
Max. Load in Amps. 
Date Fixed 
Starter No. . 
» Maker 
Size of Pulley Diam. Face 
Brt. into Stock | 


— M — — —— 


RE-ISSUED To. 


Name 
Address 
Driving | 
Max. Load in Amps. E paa 
Date Fixed ; 
Starter No. i 
„ Maker ` 
Size of Pulley Diam. Face 


Brt. into Stock 


FIG. 4. 


starter, D.P. switch and fuses, and the cost of fixing on the 
consumer’s own foundations, and a hiring rate of 15 per 
cent. on the motor cost yields about 12 per cent. on the total 
outlay. Maintenance charges amount to about 2 per cent. 
on the total outlay, averaged over 12 months on all motors. 
The remaining 10 per cent. covers the capital outlay, 
allowing a reasonable life for the motors. Depreciation and 
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interest is met out of revenue from the sale of energy, as in 


the case of energy sold for other purposes. The reason for 
covering maintenance by the rental is because this cost ‘is 
larrely made up of inspectors’ wages, which are the same 
whether the motors are used much or little, whereas depre- 
ciation is largely governed by conditions of service. 

From these figures it appears that 15 per cent. rental is a 
sufficient charge, as it puts the business on an equitable basis 
for both parties. This brings us to a consideration of the 
policy of this method of fixing the rental. | 

If a prospective consumer has the idea that he may at 
some future date be called upon to bear the expense of an 
armature rewind, he will be dubious about having a motor ; 
but if such, risks are covered by the hire, and the consumer 
has to pay for such running costs as brushes and oil only, 
then he feels quite safe in making the venture. 

Nevertheless, the interests of the undertakers must be 
safeguarded against persons who neglect or misuse a motor 
to such an extent that repairs are necessary from time to 
time, and to ensure this a proper form of application for 
hiring motors—in which is embodied a clause making the 
consumer liable for payment of any extraordinary repairs 
caused by neglect or overload—should be signed by the 
applicant. | | 

In addition to neglect, motors are often subject to 
accelerated depreciation when fixed in exposed situations. 
In such cases special arrangements should be made for 
additional inspection, and terms agreed upon relative to the 
liability for repairs.  . 

When the risks of breakdowns, as outlined above, are 
taken by the undertakers, it is in their own interests to 
regularly inspect all their motors and to maintaln the whole 
in an efficient condition. Also, the choice of motor for 
each installation should rest with the undertakers, to avoid 
trouble due to overload. 

Opinions vary considerably as to the intervals for 
inspection, lengths of time varying between one week and 
three months. That the latter period is much too long most 
people agree, and the fact that the large cities keep inspecting 
staffs constantly at work visiting each motor at least once a 
fortnight shows the necessity for frequent supervision to 
keep down the repair bill. 

It is not sufficient for the inspectors merely to visit a 
motor. Their duties should be clearly defined, as they come 
into personal contact with all classes of consumers, and must 
be careful, therefore, not to do more for one than another. 
They should carry out such small repairs as they can at the 
time of each visit, and any further work necessary should 
be reported in order that it may receive the managerial 
attention. Detailed weekly reports, similar to that shown 
in fig. 1, should be handed to the manager with full details 
of all work done, so that a proper analysis of charges can be 
made by the accountants’ department. In all cases such 
reports, &c., must be made to fit in with the particular 
method of accountancy and works orders, &c., in use. This 
system makes it easy to watch the condition of each motor, 
and enables the management to deal with persons who 
neglect their motors. 

It is most important for the smooth working of a system 
that a prescribed method of dealing with neglectful hirers 
should be drawn up and strictly adhered to. For instance, 
a motor is installed in a hay chamber and gets very dusty ; 
the inspector draws the attention of the tenant to the fact 
and makes a note on his own report. A second: report 
causes the manager to write and notify the consumer that 
the motor must be kept clean to avoid subsequent failure 
and expense. A further report entails a limited time in 
Which to clean the machine, otherwise it will be discon- 
nected. If this does not have the desired effect then the 
undertakers will do the necessary work and charge the con- 
sumer with the cost, such a contingency having been 
provided for on the application form. 

Any friction between undertakers and consumers can be 
obviated by a proper agreement being made at the com- 
mencement of negotiations, the same agreement holding 


good for all parties. A good working arrangement is as 


follows : The undertakers to fix the motor and controlling 
gear, and supply a pulley of correct size, free of cost, on the 
consumer's own foundations, which must be sufficiently good 
to satisfy the engineer. The undertakers to inspect the 


installation at stated intervals and keep it in order, without 
prejudice to the consumer’s liability for repairs due to 
neglect or abuse. The consumer to pay for all remaining 


installation. costs and to pay all running costs, such as 


brushes and oil, and to maintain the apparatus in a cleanly 
condition to the satisfaction of the manager: | 
All those who have had experience in these matters will 
agree that a rigid system is essential, as any unusual conces- 
Bion granted to any one consumer will be sufficient ground 
to cause friction with others, to the detriment of the business 
of the department. 
‘- So far we have not considered in detail the means of 
meeting the requirements of those consumers whose premises 
are situated beyond the prescribed distance of a free service. 
It is, of course, impossible to lay down hard and fast rules 
for dealing with these circumstances, as each case must be 
considemed on its merits, although as far as possible a 
standard method of procedure must be adhered to. A means 
of meeting the case, that has been successful, is the extensive 
use of overhead lines ; arrangements are made for the service 
proper to terminate on à third party's property within suit- 
able reach of the mains, subject to the usual wayleave con- 
ditions, and the erecting of an overhead line to the premises 


' GOME EXAMPLES OF HIRED MOTOR CONSUMPTIONS. 


Max Annual 
Trade. . | B.P. load. |consump-| . Remarks. 
AH. tion 
Pattern shop ... —. | 10 8 7,728 Engineering works. 
Flour mill "- «| 20 | 18 6,344 
Ditto wi | 5 4 1,200 
Ornamental iron worker 6 4 1,360 l 
Blacksmith... m 35 260 | Intermittent daily 


Butchers refrigerator 


use. 
and meat chopper ...| 3 3 2,180 | | Used principally in 
Ditto RN —. | 10 8 3,072 summer, 
Meat chopper ... 1 75 00 Used once per week 
Ditto 3 2°0 200 on the average. 
Printing 5 5 2,100 Not newspaper. 
Ditto 5 5 2,200 | Ditto. 
Builder's joinery shop... | 10 | 10 4,000 
Joiner's shop ... is D 5 860 | Classed with small 
consumers. 
Furniture making. 10 | 10 4,000 
Ironfounder : —. | 10 9 1,786 | Cupola blowing. 
Wire-insulating plant... | 17 | 15 10,000 i 
i (xn [| Typical consump- 
end sue uem ! : 30 tion for this class 
° ` of work. 
Hay chopper 1 l 145 } ; 
Ditto, and hoist 5 376 f Ditto. 
Stone saw se ... | 10 9 3,260 
Ventilating fan NET 4 4,810 | Pit shaft, overhead 
line. 
Pottery mill 10 6 1460 | Heavy starting 
current, 
Church organ ... 8 2˙⁵ 310 
Aerated-water works ...| 5 4 750 
Chip-potato machine ... ] 75 118 


to be supplied. This line is then part and parcel of the 
consumer's wiring, and such being the case he obtains all the 
necessary waylea ves for fixing on to or crossing over inter- 
vening property. But inasmuch as the undertakers share in 
the benefits it is only just that a part of the expenditure 
should be borne by them. An equitable arrangement is for 
the consumer to supply and fix all poles, attachments and 
insulators and for the undertakers to supply and install the 
overhead cable, the material remaining the property of the 
respective parties. 

It is, of course, impossible to detail the variations of such 
‘a scheme; suffice it to say, that many remunerative connec- 
tions have been made in this manner. 

Figs. 2 and 3 are illustrations of cards fixed near to each 
motor for the instruction of users, and the table gives the 
‘consumption per annum of some hired motors, with other 
information. | 

The methods of record keeping will, of course, form a part 
‘of the general system of the undertaking, and as this subject 
has been dealt with in numerous and useful articles in the 
ELECTRICAL REVIEW, it is sufficient to suggest the use of a 
* Motor Register Book” drawn up on the lines of fig. 4, 
Which has amply fulfilled its purpose for some years. 
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EXPERIENCES IN A CONSUMERS ` 
DEPARTMENT. l 


[COMMUNICATED. ] | oh se 
À CONSIDERABLE number of electricity süpply undertakings 
have nowadays established a department which is responsible 
for maintaining their consumers in a happy condition. It 
forms, as it were, the buffer between the technical staff of 
dhe undertaking and the desires and mistakes of the public 
at large. It fulfils an extremely useful function, and it is 
perhaps unfortunate that in many cases its duties and 
responsibilities are under-estimated. In order to show, how- 


ever, how integral a part of the supply undertaking this 


feature of the work is, a few records of experiences which 


fall to the lot of the consumers’ engineer may be of interest. 


Dealing first of all with the class of consumer who, 
although honest enough in intention, are liable to make 
mistakes which may lead to serious results, an instance 
may be taken of the shopkeeper who contracts the dangerous 
habit of hanging articles which he wishes to exhibit either 
in his show window or in the shop upon the flexible wires 
supporting the electric fittings. The confidence which is 
displayed by some of these consumers in the safety of elec- 
tricity is quite touching. In one instance a furrier was in 
the habit of hanging furs whose aggregate value might easily 
represent two or three thousand pounds, by means of metal 
clips fixed to the flexible wires of the lights in his window. 
If this practice had not been stopped the clips would probably, 
in course of time, have short-circuited the wires and pro- 
bably set fire to the whole window full of furs. The moral 
effect of such disaster upon the electricity supply would have 
been horrible. j^ 

There is another class of consumer which need even more 
carefully watching ; this is the man who regards a large 
electricity supply authority as fair game to cheat if he can, 
and it frequently requires the utmost resource of the con- 
sumer's engineer to check unfair use of the current by such 
a person. For example, it is quite a frequent thing to find, 
where there is a difference of charge between the power and 
light tariff, that a consumer with both power and light supply 
arranges that some part at any rate of his lighting is drawn 
from the power supply. In one case where the light cost 
34d. per unit, and power ld. per unit, the consumer had 
arranged his main switch so that he could put his lighting 
on to the power meter. He was, of course, liable to prosecu- 
tion for this practice, but, unfortunately, he had dismantled 
his switches and left the neighbourhood. before the matter 
could be definitely proved, although suspicion had existed 
for some time, owing to the very small return on. his 
üghting supply. : JM NE ee 

Another example of the class of consumer which ‘it pays 
to watch is the man whose stock in trade, or movable effects, 
are of such a nature that they do not tend to constitute a 
sufficient reason for him to stop long in one spot. This is 
one of the practica] difficulties in the arrangement of a suit- 
able scheme of payment for cottage property, the tenants of 
which pay a weekly rental. In such cases they are likely to 
remove before the supply company has had sufficient notice 
to collect the amount due for electricity, and the. provision 
of pre-payment meters is only a partial way out of the diffi- 
culty, because cases have been found where the cash box of 
the meter has been broken into, and it has been difficult to 
show whether the customer has done this, or whether the 
house has been entered by roughs while it has been empty. 
On a larger scale, small cinematograph shows, or so-called 
* electric theatres," are reasonable objects of surveillance. 
They often have no assets, as the lantern, the films and 
the chairs, can be obtained on hire. They have no furniture 
upon which a claim can be made. With these undoubted 
advantages the proprietors of such shows would be more 
than human if when they were hard pressed for money, they 
did not occasionally disappear when the electricity uccount 
was nearly due. Where quarterly accounts are kept for such 
consumers, it will be readily appreciated that a default of 


this sort is large enough to be serious, and it is advisable to 


make such shows pay on a weekly account so that the 
supply company will not be defrauded of more than a few 
shillings. | | 
Cases occasionally arise where the awkwardness, or indis- 
position to oblige, of consümers leadsto considerable trouble 


if diplomacy is not exercised by the consumers’ department. 
In many cases the principle involved is by no means 
an important one, and very much can be done by 
tactful persuasion. For example, for the supply of a large 
building from.an alternating-current system, it was decided 
to erect a separate small transformer sub-station, and for the 
purpose of convenience in erection, and in order to save the 
cost of separate ground rate, a negotiation was carried out by 
means of which the proprietors of the building allowed this 
sub-station to be erected on their premises backing on to a 
boundary wall. At a later date when the terms of this 
arrangement had to some extent been forgotten, although 
they were clearly expressed on paper, the neighbourhood 
developed, and, therefore, consumers awaited supply. Owing 
to inadvertence, it was decided to supply these fresh con- 
sumers from the. sub-station already erected without 
acquainting the proprietors of the building of this intention, 
and the work was carried out. After this had been done, 
however, trouble arose owing to the discovery of the fact by 
the proprietors of the ground on which the transformer 
station. was erected, who were also owners of the premises, 
and they inclined to the view that the supply authority 
was in some way or another trying to outwit them. They 
had, of course, a perfectly logical position in the fact that the 
sub-station on their premises was being used for other pur- 
poses, and at one point in the proceedings matters looked 
distinctly forbidding. It fell to the lot of the consumers’ 
department to straighten the matter out, and as a very fine 
point was raised as to whether the space used for a trans- 
former sub-station ostensibly for a supply to one large 
building can be used for other purposes, it was perhaps to 
the credit of the department that the matter was straightened 
out amicably. i 

It is rather a pity to have to say that a good deal of the 
trouble in a consumer’s department arises from the fact that 
electrical contractors have to be divided into the classes of 
those who can do their work and those who cannot. Unfor- 
tunately, the electricity supply authority is very largely in 
the hands of any man in the area who possesses a little 
technical knowledge, or, failing this, a large amount of 
“ bounce,” and who can gather just sufficient capital to pay 
for, or get on credit, some wire and fittings. Any attempt 
which is made to give preferential treatment to contractors 
of repute, as opposed to people of whom the consumers’ 
department knows little or nothing, is fiercely resented, and 
the question therefore resolves itself in many instances into 
doing detail work in order to correct the faults of others. A 
typical instance of this sort of thing may be taken; a con- 
sumer upon one electricity supply system called in a man 
whom he thought to be a qualified electrical engineer, in 
order to repair defective lights. The man made an exhaus- 
tive examination, and after spending a lot of time on it said 
that the work of repairing would be a big one, and could not 
be done at once. Fortunately for any further charges which 
the householder would have been put to, the consumers' 
engineer called a few days after and was requested to have a 
look at the light, and from the point of view of saving the 
reputation of electricity supply, he did so. After a very 
cursory inspection of the fault, he found that in one case the 
defect was simply a broken lamp-filament, and in the other 
the contacts in the holder were misplaced so that they did 
not touch the metal plate in the top of the lamp. 

This is by no means an isolated example, as cases of 
this nature far too frequently occur, and some of these small 
so-called electrical contractors very badly need exposure. A 
very usual dodge which they have is to go to an installation 
which is in trouble, look round the apparatus with a pro- 
fessional air, and then make to the owner a vague statement 
that the fault lies with the apparatus belonging to the supply 
authority. They then pocket their fee and depart to return 
never more. The next step is to complain strongly to the 
supply authorities, and when the consumers’ engineer has 
examined the case he probably finds that there is à broken 
wire, or a sub- circuit fuse wire has melted close up to 
its terminal. That this sort of thing occurs so ofte:: is 
really due to the laxity of the electricity supply authorities in 
dealing with such matters. Influenced by necessity to com- 
petition with gas interests, they have encouraged trivial 
complaints by being too ready to make &mall repairs without 
charge or remark., A good deal of the trouble would be 
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saved if the supply authority instituted a standard tariff of 
charges for installation repairs, and were not far too eager to 
undertake such auxiliary work. A firm attitude of this sort 
would not militate very seriously against the general interests 
of the supply authority. 

Another thing which electric supply authorities should 
attend to in this connection is to impress very clearly upon 
contractors themselves that they have duties to perform 
with regard to the supply authority, the neglect of which 
will prevent them from obtaining the support of the authority. 
For example, it is far too frequently the case that contractors 
in leaving out wires for the meter and other apparatus for 
the supply authority's meter fixer to connect up, pay no 
regard to the colour of the wires. This may lead to trouble 
of the following description. It sometimes becomes neces- 
sary on an urgent installation for the sake of the supply to 
make a temporary connection without the meter. In such 
an instance the meter fixer found four wires left out (besides 
the shunt, which was recognisable by its size), two of these 
being red and two black. He did not quite see what these 
four wires were, but thought there could be no possible 
harm in putting the blacks together in one terminal of the 


cut-out, and the reds together in another, on the essentially 


common-sense principle of one colour corresponding to each 
pole. This logic did not, however, give a successful result 
owing to the little eccentricities of the contractor. A dead 
short was the result, which blew the fuses and burnt the 
terminals, and it was afterwards ascertained that the two 
blacks came one from each terminal of a transformer, and 


the two reds were intended by the contractor to form the 


leads to the meter. 

Instances are not wanting where serious trouble has been 
given to the supply undertaking owing to the fact that the 
electrical contractor in cutting down his wages bill as much 
as possible, employs cheap men who do not know the techni- 
calities of their job, and then does not exercise sufficient 
supervision over them to correct their mistakes. The intricate 
connections involved upon a switchboard on which are 
installed a double-pole switch and a cut-out, seem to be too 
much for many wiremen, and there have been cases' where 
the main switch has been so arranged that when connection 
was made to the supply a dead short circuit has resulted. 
All these troubles, of course, involve increased non-paying 
work for the consumers’ department. 

In many instances even where the contractor’s work had 
originally passed the test of the supply authorities, 
weaknesses are introduced in the work, or loopholes left for 
accident, which ultimately lead to trouble. An interesting 
example of this occurred in connection with an alternating- 
current supply system whose normal working pressure was 
240 volts. For the purpose of using smaller candle-powers, 
and so saving current, a consumer of considerable magnitude 
determined to wire his premises for 25-volt metal-filament 
lamps, and an auto-transformer was installed on the premises 


to bring down the pressure to this extent. A short time 


after the building had been connected up a heavy earth 
developed on the wiring. This was not noticed until trouble 
on the outside main also developed an earth. Had both 
these earths occurred on the pole which formed the common 
terminal of the high and low-tension windings of the auto- 
transformer nothing very serious would have occurred to 
the installation, but this was unfortunately not so, and 
the voltage on the lamps was tremendously increased 
with the result that a number of them were burnt up. Had 
both these earths been total the lamps would have been 
placed right across the 200-volt mains and the trouble would 
have been much more serious ; as it was the lamps that were 
damaged had to be renewed, and the earth located and 
removed. This points to the advisability either of perman- 
ently earthing one pole of the supply system, in which case 
the onus of any breakdown upon the installation due to 
defective insulation on the other pole would fall upon the 
contractor or, if by accident, upon the owner of the installation; 
or if this is not done, low voltage transformers used for metal- 
filament lamps should have two entirely separate windings 
sufficiently insulated to withstand the working pressure to 
earth. This. however, indicates sufficiently clearly the class 
of trouble which a consumers’ department is let in for if due 
precautions are not observed. | 

In conclusion, a word may be said as to the very fre- 


quently recurring annoyance of baseless scares upon 
which the time of the consumers’ engineer is frequently 
frittered away. It is obvious that a telephone call reporting 
trouble upon a consumer’s installation must be immediately 
attended to in order to safeguard the reputation of the supply 
authorities, but such complaints ‘are frequently very 
vexatious. As an example, an urgent message was received 
from a factory using two-phase power that something was 
wrong with the supply of the motor, and a man was sent to 
inspect and report; it was then discovered that the man at 
the works who looked after the electrical equipment was 
apparently not used to polyphase power, and when he switched 
on one of the motors he was alarmed to find a loud humming 
noise but no movement. He jumped to the conclusion that 
the motor was defective, and did not examine the fuse 


because he saw that there was current at the motor, and it 


did not occur to him that it might only be one phase. 


The only thing that occurred to him was to ring up the 


supply authority, and upon arrival of their man the fuse 


which had gone on one phase of the motor was quickly 


replaced, and all was well. 


BUSINESS NOTES. 


Private Meeting, — JuLIUsS PIERPOINT LAWRENCE, 
Market Place, Castlegate, and Brewerton Street, Knaresborough, 
Yorks. electrical engineer, &c.—The creditors of the above were 
called together a few days ago, when a statement of affairs was 
presented showing liabilities to the extent of £2,862 12s. 11d., all 
of which were due to unsecured creditors. The assets were esti- 
mated to realise £2,607 11s. 3d., from which had to be deducted 
£97 6s. 8d. for the claims of preferred creditors, leaving net assets 
of £2,510 48. 7d., or a deficiency of £352 8s. 4d. The business was 
an old-established one, but it was only taken over by the debtor 
about three years ago. Before coming to Knaresborough, the debtor 
was in business at Harrogate as an electrician. The debtor took 
over theabove business from a Mr. J. Reffitt, at an agreed price of 
£1,847, and it was arranged that the purchase money should be 
discharged by quarterly payments of £50 each. The debtor had 
paid off about £120 in respect of the purchase price, and the 
vendor was now scheduled as a creditor for no less a sum than 
£2,011. This claim represented the balance of the purchase price, 


together with interest at the rate of 4} percent. With regard to 


the turnover, it was stated that during the six months ended 
June, 1908, the sales amounted to £1,380, while in the succeeding 
six months they totalled £1,206. For the half year ended June, 
1909, the turnover was £1,098,and in the next six months the sales 
were £1,209. Upto June of the present year the sale had been about 
£1,000. A trading and profit and loss account was presented, 
covering the period from July, 1907, up to July 30th last, and this 
showed-that during that time there had been a loss on the trading 
of £335, which practically accounted for the deficiency. Owing to 
proceedings having been commenced against the debtor by one 
creditor, a deed of assignment had already been executed to Mr. 
T. J. Gordon, accountant, of Bond Place, Leeds. The debtor had no 
offer to make, and it was unanimously decided to confirm the deed 
already executed. A committee of the representatives of three of 
the principal creditors was also elected. The opinion was expressed 
that attempts should be made to dispose of the business as a going 
concern. l 


Book Notices.—“ The Application of Arc Lamps to 
Practical Purposes.” By Justus Eck, M.A. London: S. Rentell 
and Co. Price 2s. 6d. net. 

“Construction and Working of Internal Combustion Engines.” 
By R. E. Mathot. London: Constable & Co., Ltd. 1910. Price 
21s. net. 

“ Proceedings of the American Institute of Electrical Engineers.” 
August, 1910. New York : The Institute. Price $1.00. 

“Journal of the United States Artillery." No. 104, July-August, 
1910. Fort Monroe: Coast Artillery School Press. Price $0.50. 
(London: B. F. Stevens & Brown) Also "Index to Current 
Military Literature." 

" Proceedings of the Engineers’ Club of Philadelphia." July, 
1910. No. 117. Philadelphia: The Engineers’ Club. Price $2.00. 

Atti della Associazione Elettrotecnica Italiana," May-June, 1910. 
Vol. XIV, fase 3. Milan: The Association. Price L.5. 

"Memoirs of the College of Science and Engineering, Kyoto 
Imperial University." Vol. II, Nos. ] to 8, 1909-10. 


Dissolutions and Liquidations.— Tur HARPER 
ELECTRIC Prano Co., Lrp., Holloway Road, N.— This company is 
winding up voluntarily. with Mr. Harry Wilson, 23, Devereux 
sourt, Strand, as liquidator. A meeting of creditors is called for 
August 25th. 

H. & W. Davis, surgical and electrical instrument makers, 43, 
Grafton Street, Tottenham Court Road, London.—Messrs. H. W. 
Davis & H. W. Hosier have dissolved partnership. Mr. Davis will 
attend to debts and continue the business. 


"m 


Vol. 67. No. 1,708, AUGUST 19, 1910.] . 


THE ELECTRICAL REVIEW. 


299 


Lifts and other Electrical Work in Dublin.—Con- 


sidering the size of the city and the small inducement to use elec- 
tricity for power purposes which the Corporation offered for some 
years, the number of electric lifts in Dublin is not so bad. We 
understand that with few exceptions they have been installed by 
Messrs. R. WAvyaoop & Co., LTD., and their Irish agents, Messrs. 
Wm. Coates and Son, Ltd., inform us that they have been able during 
the last two months to send over orders amounting to about £2,500 
from Dublin alone. No less than five of these lifts are to be of the 
full automatic push-button variety ; onein the Viceregal Lodge, two 
in hospitals, one in an hotel and one in a private house, while 
another is a special sloping hand-rope control lift for cellarage work. 

As the Viceregal Lodge is some way beyond the utmost limits of 
the Corporation mains, its electric light is supplied from a plant 
which was installed and is run by the Dublin Gas Co., who now 
have put down a larger Tudor battery to deal with the heavy 
maximum demand of the new lift. 

As the Dublin Corporation supply three-phase alternating current 
for power, the installation of push-button lifts requiring direct 
current for the control and brake circuits has been something of a 


nuisance, and the facts that prime cost and liability to breakdown 


were greater owing to the multiplication of parts must have had 
some effect upon possible purchasers. 

Beginning with the Nodon electrolytic valve, which was super- 
seded by the Grisson valve, in turn replaced by motor-generators 
controled from every floor, Messrs. Waygood have never lost an 
opportunity of improving the necessary evil, until now they are 
reported to have improved it away altogether, and the new push- 
button lifts in Dublin are to be supplied with a patent automatic 
switch which takes alternating current from the 200-volt single- 
phase supply, and works the control and brake circuits without con- 
version to direct current. Naturally, this new device, which has been 
used quite successfully already upon severallifts in England, will 
bring the cost of an alternating current push-button or car-switch 
lift to about the same figure as the corresponding D.c. lift, and the 
maintenance costs should be identical, or, if anything, in favour of 
the a.c. system on account of the absence of a commutator on the 
motor. 

Messrs. Wm. Coates & Son, Ltd., have been particularly busy 
in Dublin for some time, apart from lifts, and they have work 
enough in hand to last for six months. The most important con- 
tracts are: — Lighting the Hospital for Incurables (Mr. T. 
Tomlinson, consulting engineer) ; lighting the Meath Hospital (Mr. 
8. Tatlow, consulting engineer); independent installation for E. A. 
Hauly, Esq., Avonmore House, Annamoe (Messrs. Batcheler and 
Hicks, architects) ; extensions to their electric lighting system in 
the town of Greystones ; independent installation for Messrs. 
Stephenson Bros.. Kilmeaden, Co. Waterford ; lighting the cffices 
of the Congested Districts Board (Messrs. W. H. Byrne & Son, 
architects); lighting the large Examination Hall, the Chemistry 
Theatre, and the Physiological Laboratory of Trinity College (Mr. 
Geo. Smith, clerk of works) ; lighting Loreto College ; maintaining 
the electric lighting, motors and bells of all the Government 
departments. Recently a firm from the British side of the Channel 
took from the Irish contractors the electric lighting of the magni- 
ficent new College of Science at a figure which is reported to be 
between £5,000 and £6,000, so that it is some consolation to the 
Irish that Messrs. Coates have invaded London within the last few 
weeks, and have sacked it to very much the same tune. 

It is not generally known that the same firm put down a complete 
power station at the Franco-British Exhibition to light their instal- 
lation in Canada; nor that they carried out a large contract in 
Belgium quite recently. 

Ireland is budding afresh in every direction, and it is evident 
that the electrical engineering business there is not suffering from 
lack of vitality. As a matter of fact, there is more work at the 
present time in that country than there are hands to do it, and a 
few first-class wiremen would have little difficulty in placing them- 
selves at once, 


Consular Notes.—Japan.—The British Commercial 
Attaché in Yokohama, in & recent report, states that nothing in 
1909 was more disappointing than the business in machinery, the 
imports of which totalled £1,426,100 (or 40 per cent.) less than the 
amount for the preceding year. The trade statistics are given in 
detail on another page of this issue. Not only was the decrease 
common to nearly all articles, but the shares of all the participating 
countries were reduced, the United Kingdom, as a matter of fact, 
suffering less than her nearest competitors, the reduction in her share 
being £661,400, or 31 per cent., whereas, in the case of America and 
Germany, it was £533,700, or 58 per cent., and £200,600, or 44 per 
cent. respectively. The reasons for this decline are not far to seek. 
The Government's policy of cutting down expenditure wherever 
possible had a serious effect on business in this line, but a still 
more potent factor was the stagnation in the industrial world. 
During the boom years of 1906 and 1907 many orders for machinery 
were placed, which were duly executed in 1908, but after the 
slump very little new business was put through and the results 
are now seen in the lamentably small total for the year—a 
total which would have been even smaller had it not been 
for the extensive importations by the Japan Steel Foundry, at 
Muroran, which &mounted to nearly £380,000, or 18 per cent. of the 
purchases of machinery by the whole country. It was mentioned 
in last year's report that & large American concern was going to 
combine with an already established Japanese engineering works 
for the purpose of manufacturing electric machinery on a large 
scale. It was at first intended that the Americans should hold 
61 per cent. of the shares and have the controlling voice. Difficul- 
ties arose, however, with regard to the shares of the China market 
to be apportioned to the parent concern in America, and to the 


4 


and if 


branch in Japan, and it was finally decided that the Americans 
should only have a quarter interest in the combine.  - 

Dealing with the transhipment trade in graphite, the Commercial 
Attaché states that one of the features of the year was the develop- - 
ment of the graphite business. Although this may be said to be 
still in its infancy, it is thought that it has & bright future before 
it. The graphite is all Corean, and comes from mines in the east 
of Corea. It is brought to the coast by coolies and on the backs 
of ponies, and is shipped in junks to Gensan, where it is transferred 
to small coasting steamers, which take it to Shimonoseki. Here 
it is examined, packed in barrels, &nd shipped in large steamers to 
London and the Continent. The quality varies considerably, but, 
5 the whole, it is far inferior to Ceylon graphite, and sells roughly 

about £5 per ton. The mines are said to consist chiefly of 
e and as yet no experts in graphite mines have examined 
them. Many firms are now taking an interest in the matter, and 
it is not unlikely that within the next year or two the trade may 
reach substantial proportions. 

The Commercial Attaché also states that one of the features of 
the year has been the activity with regard to water-power 
schemes, There is no doubt that a country like Japan, with a 
large number rivers and waterfalls, is ideally situated for the 
utilisation of water power, and there are already in many parts of 
the country small plante in operation for the of electric 
light and tramway plant. Of large hydro-electric undertakings, 
however, the only one which appears to be meeting with success is 
that of the Uji River, which is intended to supply Osaka. The 
other great consumer of power in Japan is the capital, Tokio, where 
there are five or more water power schemes on the tapis, all of 
which have been proposed with a view to enable Tokio to dispense 
with coal. Two of these enterprises have been jointly undertaken 
by British and Japanese capitalists, but various difficulties have 
arisen,. sometimes on one side and sometimes on the other, and it 
does not appear that either scheme is making startlingly rapid 
progress. There are said to be many obstacles in the way of the 
larger proposals. In one case the dam to be constructed would have 
to be of such big dimensions that some experts doubt whether it 
would be safe in an earthquake country: in another case the flow 
of water cannot be depended on, whilein yet another, the water, 
coming as it does from a district which is full of mineral springs, 
would probably corrode the pipes and injure the machinery. No 
doubt similar, or even more serious, difficulties have to be 
encountered by engineers in other parts of the world, 
only all the troubles in connection with the 
financing of the schemes, and the rights of farmers, &c., 


can be overcome, the suppliers of cheap power to 
Tokio will have a chance of making excellent profits. 
Another noticeable feature of the year 1909, especially 


of its closing months, has been the boom in electric 
tramway and gas undertakings, more particularly for the district 
round Kobe and Osaka and for the south of Japan. Nearly every 
day notices appear in the papers of some new charter that has been 
applied for, and it seems to be no objection at all to a scheme that 
there should be a rival concern in full operation a few miles away. 
Where so many proposals are made it is clear that only a small 
percentage can be successfully developed, and it is desirable, there- 
fore, that great caution should be exercised before attempts are 
made to dabble in any of these ventures. There are several 
engineers on the spot whose business it is to watch these enter- 
prises, and if anything at all good is forthcoming, they know, or 
ought to know, all about it long before the general public. It is 
clear, therefore, that most schemes which have been rejected by 
them could not be described as thoroughly sound, and as in most 
cases orders for machinery, rolling stock, &c., are accompanied by 
requests for very easy payments, the business is not often worth 
much. The above remarks must be taken as referring more parti- 
cularly to the tramway rather than to the gas schemes. 


Trade Announcements,—Mnz. C. A. B. PYNE (late of 
Messrs. Balmer, Lawrie & Co., Calcutta), and Mr. E. M. HUGHMAN 
(12 years with Messrs. Robert Hammond & Son, consulting engi- 
neers, Westminster, and late of the County of London Electric 
Supply Co. Ltd.) have entered into partnership as electrical 
engineers and contractors, under the style of Pyne, Hughman and 
Co. Mn. ARCHIBALD GALL (late of Messrs. James Hodgkinson, 
Ltd., Manchester, and formerly of Messrs. Andrew Yule & Co., Cal- 
cutta) has joined the staff as chief engineer. The headquarters of 
the firm are in Calcutta, and the London office is at 95, Leadenhall 
Street, E.C. 

THE WALSALL ELECTRICAL Co, LTD., have appointed C. F. 
THOMPSON, Glenbank, Woodland Park, Newport, Mon., as their sole 
agent for Gloucester, Monmouthshire and South Wales. 

THE PREMIER ACCUMULATOR Co., LTD., have now removed from 
Caxton House, Westminster, to 53, Victoria Street, S.W. 

Messrs. W. G. Watson & Co., LTD., of 171, Clarence Street, 
Sydney, New South Wales, have purchased the Sydney branch of 
the old-established electrical business of MESSRS. J. A. NEWTON 
AND Co., PROPRIETARY, LTD. The new firm, which will supply 
all classes of electrical apparatus and plant, is under the manage- 
ment of Mr. W. G. WATSON, who has for many years been identified 
with the business of the Newton Co. 

MEssRBS. GRINDLAY, Ross & Co., engineers and electricians, have 
removed their works and offices to more commodious premises at 
47, Waterloo Street, Glasgow. 

The offices and stores of the electricity department of the Wool- 
wich Borough Council have been removed to 44, Powis Street, 
Woolwich, and all communications should be sent there in future, 
addressed to the borough electrical engineer. An up-to-date show- 
room is comprised in the new premises. 
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Bankruptcy Proceedings. Enxnsr ALBERT THORN; 


electrical engineer, &c., 22, Mossbury Road, Clapham Junction, 
London.—The liabilities herein are put at £255 11s. 6d., to meet 
which there are no assets. The following are creditors :— 


Broad & Co., Ltd. ae ,. £41 Cory & Son, Ltd... ae .. £12 
Builders’ Bupply. Btores .. 28 Cox, H., & Son . D ex 1 
Boyer, H... x .. 12 Justice Bros. Ws .. 18 
Collins, E. .. B Gotham & Co., Ltd. (x^ „ |. | 
Coles, Bhadbolt & Co., Ltd. -. 22 


‘HAROLD BRISTOW, N &c., 368, Hessle Road, Kingston- 
upon-Hill.—The debtor attended at the Court House, Town Hall, 
Hull, on August 15th, for his public examination. The statement 
of affairs disclosed liabilities amounting to £17 2 and assets estimated 
tó produce £41, leaving a deficiency of £131. Debtor said he com- 


menced business in September, 1908. He had previously been in. 


1185 employment of the Hull Corporation Electricity Department. 
entered their employment in 1900, at which time he was 15 
years of age, and left in September, 1908. In reply to questions, 
debtor said his experience as an electrician had only been picked up 
in going about the town. He bought his business in the Hessle 
Road as a going concern, but he did not take over the book debts, 
which now he said was a mistake. He agreed to pay £50 for the 
goodwill,and he was now of the opinion that he got no practical 
value for it, and most likely his inexperience was the cause of his 
inability to keep his customers. In purchasing the business for 
£169 19s, 9d., he borrowed £50 to pay down straight away, and 
that money was still owing. He only had £5 capital. He also 
attributed his failure to paying too high a price for the stock, some 
of which. he said, was old and practically unsaleable, on taking 
over the business; illness of himself and family. and death of a 
child. Debtor admitted his books had been imperfectly kept, and 
said he had contracted debts of £76 15s. 3d. knowing he was on 
the wrong side, but he had hopes that trade would improve. The 
examination was closed. 


Catalogues and Lists.— Mn. Cuas. H. B Cu, The 
White Building, Fitzalan Square, Sheffield. Pamphlet containing 
full particulars and prices of his electrical varnishes, enamels, &c., 
"Megomac" and “Insulac” insulating varnish, mica sticking 
varnish, core-plate varnish, acid- -resisting enamel, “Linum” 
enamel for finishing electrical machinery, ‘ ' Hermosine " enamel 
for moulded insulators, and other specialities are particularised. 
Itisstated that tests of the insulating varnishes, extending over 
a considerable period, have shown them to have a very low moisture 
absorption. 

THE Davis ELECTRICAL Co., LTD., 17, Moor Street, London, W. 
—-Three new lists; one giving w holesale prices of metallic- filament 
lamps, another giving illustrations and prices of various cast-iron 
water-tight fittings, mill fittings for conduit wiring, hand lamps, 
cluster fittings, arc lamp winches, ship lighting fittings, and so 
forth. 

ST. HELENS CABLE AND RUBBER Co., LTD., Warrington.—New 
folding card stating briefly, in the form of verse, the various 
electrical manufactures of the company, and giving small 
illustrations of same. Among notes for occasional use by busy men 
appearing on the back page, are some Condensed Golf Maxims.” 
Matter of quite another kind appears on the front page, in which 
electrical men will find amusement. Copies of the list will be 
forwarded to anybody interested. 

THE BRITISH THOMSON-HousTON Co, LTD., Rugby.—Two new 
publications in the firm's standard form. No. 249 describes the 
B.T.-H. sewing machine motors: No. 250 contains very full informa- 
tion regarding B.T.-H. continuous-current motors and generators 
(type D G). 

THE IMPERIAL LAMP WORKS (BRIMSDOWN), LTD., Kingsway 
House, Kingsway, London, W.C.—Illustrated price list of the 


Brimsdown (colloid- tungsten) lamps for various voltages and in 


various shapes ; also a lamp leaflet stating prices only. Copies. of 
these lista will be sent to anybody interested, and those requiring 
them for distribution can, if they so desire, have quantities with 
their own name printed thereon. 

THE SILENT ELECTRIC CLOCK Co,, 192, Goswell Road, London, 
E.C.—Small pamphlet containing a reprint of a description of their 
Bowell silent electric clocks. 

Mn. G. BRAULIK, 8, Lambeth Hill, London, E.C.—Revised illus- 
trated leaflet giving prices of electric fans and small power motors. 

BRITISH INSULATED AND HELSBY CABLES. L'rb.. Prescot. An 
exceptionally large and well-illustrated catalogue of bitumen cables 
and mining accessories, covering a great variety of the former, 
without and with paper insulation. also trailing cables, aerial cables, 
aluminium conductors, cleats, suspenders, joint boxes, switches and 
fuses, tramway material. tools, exploders. telephones, batteries. &c., 
the whole forming a useful and comprehensive work of reference. 


Russia,—According to a Reuter dispatch from St. 
Petersburg. the Ministry of Commerce has established a special 
inquiry office, which will furnish information with regard to 
foreign trade, and will collate Consular reports. These reports will 
be made accessible to Russian merchants and other interested 
persons by means of special publications, and the new office will 


answer all inquiries with the object of encouraging the export trade. 


of Russia. 


Metal-Filament Lamps.—ln view of several announce- 
ments. made by metal lamp manufacturers, in the electrical and 
daily Press, the LONDON COMMERCIAL ELECTRICAL STORES wish 
to state “that their metal lamps are made under the colloid tung- 
sten master patents in this country, and they indemnify their 


customers against legal proceedings as far as their metal lamps are 
concerned.“ 


"THE BRUSH ELECTRICAL ENGINEERING Co., LTD. ask us to 
publish the following : :—“ Our attention has been drawn to several 
notices appearing in the public and technical Press intimating that 
legal proceedings had been commenced by the proprietors of certain 
metallic-filament lamp patents against suppliers handling lamps of 
other manufactuge, in which regard we think it necessary to draw 
the attention of our customers to the fact that by purchasing and 
selling our ‘‘ Metallum” lamps, which are manufactured under the 
colloid-tungsten master patents. they do not incur any liability, and 
we are in a position to indemnify one and all against any possible 
legal proceedings." 


The Constantinople Lighting Concession.—Supple- 
menting the information given in our last issue in respect of the pro- 
posed electricity works concession, it is reported that the minority 
report places the French competitors first and the Ganz Co. last, 
whereas the majority report of the Technical Commission put the 
latter in the first position. On the one hand, it is said that the 
allocation of the French firms to the premier position in the 
minority report, as in the case of the grant of a concession for the 
construction of the Soma-Panderma Railway of the French com- 
pany operating’ the Smyrna-Cassaba Railway, is a result of the 
negotiations of the Minister of Finance in Paris for the con: 
clusion of a loan of £10,000,000. On the other hand, a German 
newspaper expresses the opinion that Turkey will now presumably 
have.to. make a selection between the Ganz scheme and the two 
French projects. i ' 


Patent Restored.—According toa notice in the London 
Gazette an order was made on August llth restoring Patent No. 
17,879 of 1904, granted to John Schade, jun., for "Improvements 
in spring terminal clips for electric conductors.” | 


LIGHTING and POWER NOTES. 


Ammanford,—Extensions are being made at the elec- 
tricity works owing to the increased demand for lighting and 
power. For the public street lighting a contract has been secured 
for 10 years, and a number of local tradesmen have installed motors 
for power. This week the works have started a new 100-B.H.P. 
Hornsby gas engine, with suction gas plant by the same firm, and 
a 60-KW. Siemens dynamo. The battery capacity is to be extended 
from 650 ampere-hours to 1,000 ampere- hours. 


` Bradford-on-Avon.—The U. D. C. has decided to oppose 
the application of the Western Electric and Distributing Corpora- 
tion for a prov. order for E.L. unless the Council is satisfied that 
the Corporation are in a better financial condition than when they 
obtained their previous order. The Council has also decided 
that in any case it will seek for concurrent powers with the 
Corporation. 


Bury (Lanes).—The T.C. has decided to support the 


I.M.E.A. in promoting a Bill to secure powers to enable local 
authorities to supply fittings, &c., and do wiring work, but not 
financially. - i 


Canada,—According to our Canadian correspondent, 


'the use of clusters of tungsten lamps for street lighting is finding 


great favour in both Canada and the U.S. A. The Winnipeg autho- 
rities have fixed a number of 12-ft. poles, each carrying five 100- 
watt tungsten lamps: the poles are spaced at 100 ft. e and 
very good lighting has been obtained. 

The Ottawa Board of Control has contracted for an additional 
supply of 1,500 H. p., making a total of 4,000 H. P. arranged for. 

By the recent agreement signed by Great Britain (on behalf of 
Canada) and the United States, provision is made for the regulation 
of water for power purposes at Niagara Falls. The Canadian side is 
to be permitted to use 36,000 cb. ft. per second, while the American 
side will be allowed to use 20,000 cb. ft. per second. The greater 
amount permitted to the Canadian side will make possible a much 
larger development than is now in use, 


Caversham,—The Reading and District Electric Supply 
Co. has ‘informed the U.D.C. that it intends to proceed with the 
laying of cables in the town. 


Continental Notes,— France. — Negotiations are 
pending between the Société Lyonnaise des Forces Motrices du 
Rhone, of Lyons, and the Société Grenobloise de Force et de 
Lumiere, of Grenoble, with reference to the joint utilisation of 
additional sources of water power in the Alps. 

BELGIUM.—La Compagnie Générale d'Electricite des Flandres is 
the name of a new company which has just been formed in Ghent, 
with a capital of £6,400, 

GERMANY.—Àn important contract has just been arranged 
between the A.E.G., of Berlin, and the authorities of the State 


Mines at Saarbrucken, whereby the former will undertake the distri- 


bution of the electrical energy supplied by the central stations of 
the mining authorities, in the greater portion of the south-west 
district of the Rhenish Provinces. The A.E.G. is organising a 
separate company, with headquarters at Saarbrucken. to carry out 


the new contract, "which. covers a radius of between 50 and 


70 miles. 


no 
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Dundee.—The breach between the local contractors and 
the electricity department over the proposed Bill of the I.M.E.A. 
shows signs of widening, the Electricity Committee having received 
two antagonistic letters,one from the contractors and the other 
from the local architects. The contractors condemn in emphatic 
terms the attitude of the department in recommending the 
Council to support the Bill. They state that every means 
possible have been tried to work in harmony with the 
department, but without result. The Institute of Architects 
alleged that the practice of the department's officials of late had 
been te go behind the architects, and by solicitation and vague 
promises of cheaper contracts endeavour to induce the owners of 
buildings to place the electrical work in the hands of the depart- 
ment. The engineer, Mr. Richardson, in replying to the letters, 
said that the main question—the support of the Bill—was being 
put out of focus by a group of individuals who did not have so very 
much interest in electricity, and who carried on half a dozen trades 
in the one room: and that, while he did not wish to introduce the 
personal aspect, he was determined not to be influenced by any 
nucleus of contractors as long as he was head of the department. 
As for the architects’ letter, he had had no official complaint from 
them, although he had heard something unofficially. The difficulty 
was that the architects seemed to look at the work more from the 
artistic than the practical point of view, although he admitted that 
certain members of the Institute were quite familiar with electric 
installations. The work that the architects really brought to the 
department was very little, for, after all, it was the property 
owners who decided whether gas or electricity would be used. Mr. 
Richardson expressed himself as desirous of meeting the contractors 
on amicable ground if they were really anxious to arrive at an 
understanding. Further consideration of the Bill has been adjourned 
for a month. 


Glasgow.—Owing to the popular movement for the 
purification of the atmosphere of the city, the T.C. is promoting an 
exhibition of smokeless apparatus for heating, lighting, cooking 
and power. The Electricity Committee of the Corporation now 
proposes showing a model dwelling, placing before the public the 
possibilities of electricity for general household purposes. The 
exhibition will last from September 16th to October 10th. 


Haslingden.—Àn agreement has been sanctioned under 


which the Haslingden Electricity and Tramways Committee will 
be supplied by the Accrington Corporation from August of next 


year with electricity in bulk. Accrington is petitioning the B. of T. 


for its sanction to the scheme, Haslingden to obtain powers to 
place itself in & position to receive the current and to resell to 
consumers in the borough. 


Heywood,—On the recommendation of the Electricity 
and Tramways Committee, the T.C. has decided to apply to the 
L.G.B. for sanction to borrow £4,000 for new feeder. cables and 
replacement of distributors. 


Hyde.—Provided that energy upon satisfactory terms is 
obtained from the Joint Electricity Board, the T.C. has decided to 
have the ELL. installed in the borough infectious hospital. 


Kidsgrove.—The U.D.C. will at the September meeting 
consider the advisability of erecting an E.L. plant for the town. 


Launceston.—On Monday the T.C., in committee, 
reported that correspondence was read from Mr. J. A. Purves and 
the B. of T. with regard to the Electric Lighting Order. The Board 
pointed out that the deed of transfer with the Electric Supply 
Corporation (the undertakers) did not contain any provision which 
would enable the Corporation to make the proposed transfer of the 
undertaking to Mr. Purves. Mr. Purves suggested allowing the 
provisional order to lapse, and that an agreement be entered into 
with his firm to carry out the proposed works. The draft of this 
agreement was considered, and it was decided that the same remain 
in abeyance. 


New Zealand,—At the Grand Junction Co.’s plant on 
the Wathi goldfield, electricity is used throughout for driving, 
power being obtained from three impulse-type Parsons turbines, 
each of 580 B.H.P. capacity. coupled to three-phase, 550-volt, 
50-cycle alternators. Steam is obtained from three Babcock and 
Wilcox boilers, using slack (costing 168. per ton delivered) as fuel. 
The main winding plant, with a capacity of 1,200 tons per 24 hours 
from a depth of 2,000 ft., is an electric one, operated by a 14-pole, 
300-H.P. D.C. motor, with the necessary rotary converter and fly. 
wheel equaliser plant, &c.; 50 and 150 H.P. motors are used for 
driving air-compressors, while the tube mills and large machinery 
are group driven by large motors. A 10-H.P. electric locomotive 
is in use for haulage purposes, and the pumping plant is electrically- 
driven. 


Penzanee,—The Electric Lighting Committee reported 
that it had instructed the town clerk to send & copy of the letter 
from Mr. W. T. Pressland to the B. of T., and to ask it not to take 
steps to revoke the electric lighting order, provided the under- 
takers were able to show by Christmas next that they were in a 
position to carry it out. 


Perth.— There is to be no change in the price of 
electricity so far às the ordinary consumer is concerned, but for 
prompt payment there will be a slight concession, the Town 
Council having decided to grant a discount of 24 per cent. on all 
accounts paid within 14 days. The rate for current for the tramway 
undertaking, however, has heen reduced., The revenue for the past 
year amounted to £7,935. After meeting expenses, interest 
charges. &c. transferring £1,037 to sinking fund, and laying 


‘sinking fund totals £82,400. 


aside £475 to reserve, there was a balance to be carried 
forward of £67. The amount standing at the credit of the 
reserve and depreciation accounts is £3,203. -The total capital 
expenditure was £56,366, which is £366 in excess of the 
borrowing powers, and in the near future the Council will have to 
consider the expediency of applying ,for increased powers in this 
respect. 


. Sunderland,—The Electricity Committee has asked the 
sanction of the Council to send & deputation, consisting of the 
ehairman and electrical engineer, to Marylebone, for the purpose of 
obtaining information to the methods adopted at that place for 
increasing the number M private consumers. It is understood that 
at Marylebone a system had been adopted which, within two years, 
had turned a deficit of £3,390 in 1909, into a credit of £8,482 in 
1910. From 5 to 15 canvassers were employed, and the gross 
sales to private consumers had increased by 4 6, 000. Official 
sanction was unanimously given to the deputation as proposed. 


U.S, A.—The Indiana Steel Co.’s large electrical generating 
plant, in conjunction with its Gary blast-furnace plant, is proving 
an attraction to many manufacturing companies requiring iron 
or steel in their businesses. The American Sheet and Tinplate Co. 
and the American Bridge Co. are both erecting works at Gary, and 
estimate their electrical requirements at about 30,000 Kw. At 
present, after meeting the demands of the steelworks, a considerable 
surplus of power is left ; eight blast furnaces are in use, and some 
66,000 H.P. of engine plant has been installed, but this amount will 
bé doubled when ithe blast furnaces are increased to 16, and there 
will thus be &mple power for local industries, as well as the Steel 
Co.'s plant. It is understood that the American Locomotive Co., 
the American Car and Foundry Co., the National Tube Co. and the 
Gary Bolt and Nut Co. have purchased large sites near the Steel 
Co.'s plant. 

A recent issue of the Electrical World contains some details of 
the Boston Edison Co.'8 new 15,000-KW. turbo-alternator which will 
be in service next year. The machine will be of the vertical Curtis 
type, standing some 36 ft. above the floor, and occupying a ground 
area of 19 ft. X 17 ft. Its total weight is given as 800,000 lb. 
The Boston Co. has two machines of 7,500-KW. rating in operation 
at its South Boston plant, and three of 12,000-Kw. rating. Turbine 
sets of the same type, but of 20,000-K w. rating, are on order by the 


Commonwealth Edison Co., of Chicago. 


Wimbledon.—The T.C. has decided, by eight votes to 
five, to support the Bill of the I.M.E.A., giving local authorities 
powers to supply fittings and to do wiring work, and to contribute 
not more than £25 towards the cost. 


TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.— The tramways manager has been 
instructed to consider and report on the question of laying a branch 
line of tramway in Old Square and Grey Street. 


Australia,—The Perth (W. A.) electric tramway employés 
are on strike, and have refused to accept the award. made on a 
recent appeal to arbitration. 

The N.S.W. Government returns show that the tramway revenue 
for the year ended June last amounted to £1,185,568, as compared 
with £1,097,824 in the previous year, and that the expenditure 
was £983,587, as against £875,560. 


Bacup.—The B. of T. has confirmed the Bacup Cor- 
poration Light Railway Order, 1910, authorising The construction 
of a light railway in the borough. 


Birkenhead.— Mr. W. Wyld (general manager) has 
issued his ninth annual report of the Corporation tramways, from 
which we gather that the financial results of the 12 months’ 
working, up to March 31st, show a total income of £56,713, being 
an increase of £601 over the previous year. Working expenses 
amounted to £33,756, which is a decrease of £1,675 on the corres- 
ponding period. A gross profit of £22,956 is furnished, or an 
increase of £2,276. A sum of £9,334 has been paid to the sinking 
fund, and the net profit on the year's working amounts to £1,832, 
as compared with a net loss, in 1908-9, of £905. The receipts, 
therefore, show a substantial increase of £2,738. The actual 
surplus was £2,357, and this sum has been placed to renewals fund 
account, which now amounts to £12,069. The amounts applied 
out of tramways profits to redemption of debt under the head of 
Mr. Wyld points out that a saving 
of £2,218 under the heading of expenditure had been rendered 
possible by the closing down of the South End generating station 
as such, using it only as a sub-station, the whole of the electrical 
energy required for the tramways being now generated at the Craven 
Street power station: and also the conversion of the single into double- 
deck cars for the New Ferry route, reducing the number of cars 
required, Fer the year 1910-11, it has been decided to establish 
a depreciation fund, and the Committee have provided in their 
estimates for the first annual contribution to this fund of £1.000, 


Blackpool.—The T.C. last week inaugurated a new 
policy by agreeing to issue 1s. tickets, which would cover the tram- 
way journey to the Aero Ground. and also admit the holder to the 
ls. entrance. This step was taken in answer to a request from the 
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Lancashire Aero Club. The management of the Blackpool-Lytham 
tramways agreed to institute a similar policy. In both instances 
the new system took effect from Saturday last, and it is intended to 
demonstrate practical sympathy with the promoters of the aero 
meeting now being held at Blackpool. 


Brierley Hill.—The B. of T. has extended the time for 
carrying out the Light Railways Order until December 23rd next. 
If at that time definite and substantial steps are not taken for the 
construction of the lines, no further extension will be granted. 


Canada,—The Ontario Department of Lands, Forests 
and Mines has been collecting valuable data regarding the water 
power available in the northern districts of that province, from 
which it appears that in the aggregate 2,000,000 H.P. is available. 
The natural suggestion arises that this might be utilised for the 
electrification of the eastern half of the Grand Trunk Pacific, 
which runs through that region. The water powers are distributed 
at convenient intervals over a distance of some 600 miles, and they 
ocour along the main tributaries of the Moose, Albany, Winnipeg 
and Rainy Rivers, which drain northward into Hudson Bay. Some 
of the larger of these powers range from 50,000 to 200,000 H.P. 


Continental Notes,—GERMANYv.—The Government of 
Baden is about to bring into execution its plan of electrifying the 
Baden railways, snd will start with the so-called Wiesenthal 
Bahn as a trial line. The works have actually been taken in hand. 
The Wiesenthal Bahn has a length of 46 km., and starts in Basle, 
that is to say, in Swiss territory.— Financier. 

ITALY.—In order to cope with the great increase of traffic on the 
Milan-Varese electric railway, and in order that some of the heavy 
trains now worked by steam may be run by electric traction, the 
Minister of Public .Works has decided that arrangements shall be 
made for the purchase of an adequate number of new electric 
locomotives.— Board of Trade Journal. 

TURKEY.—It is reported that a decision has now been arrived at 
in regard to the conversion of the Constantinople tramways to 
electric traction. The order is to devolve upon the international 
syndicate termed the Union Ottomane, which acquired for this 
purpose the majority of the shares in the tramway company from 
the Continental Electrical Enterprise Co., of Nuremberg, some 
time ago. 


Croydon.— The first complete year's working of the 
through booking arrangements on the Norbury route of the L.C.C.- 
Croydon tramways has turned out very satisfactorily for all con- 
cerned. On the Croydon Corporation's Norbury-Purley route last 
year, 1,058,696 car-miles were run, and 10,448,687 passengers 
carried ; the through bookings by the L.C.C. were 508,504 (value 
£6,025) ; and by Croydon, 569,548 (value £7,111); or over a 
million fares of some £13,000 value. The proportions due were :— 
L.C.C., £8,948; Croydon, £4,188. The total receipts on the 
Norbury-Purley route increased by £13,831, or a figure somewhat 
in excess of the total value of the through bookings. The Croydon 
authorities have every reason to be satisfied with the increasing 
use that is being made of their Norbury route. 


.. Glasgow.—Some time ago the T.C. experimented with a 

vestibule car—described in the ELECTRICAL REVIEW at the time— 
and so satisfied is the Committee with the result that it now 
proposes to fit vestibules on 20 additional cars. 


Leeds,—The Corporation is considering a scheme for 


extending the tramway system to Morley, by agreement with the 
Corporation of the latter town. 


Middlesbrough.—A contract has been placed with the 
A.E.G., of Berlin, for the installation of generating plant at 
the works of Messrs. Dorman, Long & Co. of Middlesbrough, to 
supply current to the whole works by the utilisation of the exhaust 
steam from the rolling mills. It is stated that the new plant to 
be put down will consist of three turbo-alternators, each of 
1,280 KW., generating three-phase current at 3.000 volts. There 
will also be two 600-KWw. transformers, a 600-KW. direct-coupled 
generator, &c., with a switchboard of 17 panels. 


Newcastle-on-Tyne,—At a meeting of the Corporation 
Tramways Committee, on the 9th inst, a resolution was adopted 
asking the Council to promote a Bill in the next session of Parlia- 
ment empowering extensions when found desirable by the Com- 
mittee. The suggestion is to take the system into areas beyond the 
city boundaries— from Scotswood Bridge to Blaydon, from the same 
point to Lemington and Newburn, and possibly to the sea coast, 
ria Longbenton. Powers are to be asked to open out these districts 
by trackless trolley cars, and then, if deemed desirable, by the 
ordinary system. 


Rawtenstall.—The T.C. has received authority to pro- 
ceed with the construction of an electric tramway from Waterfoot 
to Water, for which six new sinyle-deck cars will be necessary. 


Ripley.—The Nottinghamshire and Derbyshire Electric 
Tramways Co. has intimated its intention of opening up roads in 
connection with its light railway scheme. 


U.S.A.—For about a month a tramway strike has been in 
progress in Columbus, Ohio, special police and military protection 
being afforded to such cars as can be run. The situation is a 
ditficult one, owing to the police openly sympathising with the 
strikers. The latter want more pay and better hours, which the 
operating company is not disposed to give. 


Weymouth.—On Friday last week a special meeting 
of the T.C. considered the question of public traction facilities in 
the borough, schemes being considered for petrol and electric ‘buses, 
railless trolley traction and electric tramways. The only scheme 
seriously recommended is one for 2} miles of tramway route; which 
would cost about £27,000. 


Wigan.—Mr. C. W. Mallins, general manager of the 
Liverpool tramways, has made a special report to the Corporation 
on the tramway system of the town. Mr. Mallins is of opinion 
that the capital expenditure is, in most cases, excessive, and the 
undertaking inefficient. He recommends :—(1) The appointment 
of & general manager, responsible to the Tramways Committee for 
the whole undertaking, with the possible exception of the perma. 
nent way; (2) that the maintenance charge for overhead equip- 
ment, rolling stock, car-sheds, and workshops be reduced to the 
average; (3) that the cost of electric current be reduced to the 
average of tramway undertakings; (1) the cost of maintenance of 
permanent way reduced to the average; (5) an improved service; 
(6) a system of through running ; (7) the contract for advertising 
on the cars belooked into as to whether better terms could be 
arranged ; (8) a re-arrangement of the present stages and fares; 
(9) & more up-to-date type of rolling stock ; and (10) the standard 
gauge be substituted for the narrow-gauge portions. 


Wolverhampton.—CaxNock CnasE.—The Light Rail- 
way Commissioners have granted an order reviving the powers of 
the Wolverhampton and Cannock Chase Light Railway Order, and 
extending the time for carrying out the works. 


[E | 


TELEGRAPH and TELEPHONE NOTES. 


Cable Repairs.—The Times notes that the cable steamer 


Faraday has successfully completed two deep-sea repairs in over 
2,000 fathoms, and is now on her way home. 


Japan.—It is reported that the Japanese Government is 


preparing to lay a new cable between Nagasaki and Formosa.— 
Telegraph and Telephone Age. 


Pacitic Cable,—The Pacific Cable Board has practically 
completed the arrangements for organising its trans-Continental 
service over the wire which it has recently leased from the Canadian 
Pacific Railway between Vancouver and Montreal. The wire will 
be operated by the Wheatstone system. the Continental code being 
used. thus avoiding the translation from Continental into Morse, 
which was necessary under the former arrangement, whereby the 
Canadian Pacific handled the traffic. Relay stations will be located 
at Vancouver, Calgary, Winnipeg and White River. The operating 
staff for the new wire will be composed of experts from London. 
At Montreal trans-Atlantic business will be exchanged with the 


. Commercial Cable Co. and the Anglo-American Telegraph Co.— 


Teleg ru ph and. Telephone Age. 


Submarine Cable.—The second three-conductor cable 
which the Canadian Pacific Railway has been laying between 
Vancouver and Vancouver Island, near Nanaimo, has been completed. 
This provides the company with six conductors between Vancouver 
and the Island.— Telegraph and Telephone Age. 


Telegraphic Competition.—We have received from the 
Italian Minister of Posts and Telerraphs particulars concerning a 
professional international competition in practical telegraphy, which 
is to take place at Turin next year. starting on August 22nd, whilst 
the exhibition is open. The competition will inolude trials with 
the Morse, Hughes and Baudot apparatus, and is open to all employés. 
of either sex. of the Governments of States adhering to the Conven- 
tion of St. Petersburg. of submarine cable companies, of large 
private telegraph systeme, the Naval or Military serwice, and State 
railway companies. Application for entry should be’made through 
the respective Governments, stating the tests which it is desired to 
undergo, and must be lodged with the Ministry at Rome not later 
than June l5th, 1911. 

The programme of conditions is too lengthy to be printed here, 
but particulars can be obtained from the Secrétariat Général, 
Bureau du Concours International de Téléyraphie, Rome; or they 
may be seen at our office. A large number of prizes will be awarded. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— August 23rd.—4,840 yards single-conductor 
lead-covered cable (460 volts), and 880 yards concentric lead-covered 
cable (2.000 volts), for the Corporation of Melbourne. See 
" Official Notices " August 5th. 

August JOth.— Telerraph and telephone material, for the P.M.G.'s 
Department in Victoria. See "Official Notices " July 29th. 

September 7th.— Battery material and glassware for the P.M.G.'à 
Department in Queensland. See Official Notices July 22nd. 
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September 20th.—Telegraph and telephone material, for the 

P.M.G.'s Department in Victoria. See Official Notices" August 5th. 
September 27th.—Electric lamps for the P.M.G.'s Department in 

Victoria. See “ Official Notices" August 12th. 

October 4th.—Telegraph and telephone material for the f. M. G. 8 
Department in Victoria. See “Official Notices" August 12th. 
October 4th.—Telegraph and telephone insulators for the P.M.G.'s 

Department in all States. See Official Notices August 12th. 


October 4th.— Telegraph and telephone material, for the P.M.G.'s -- 


Department in Victoria. See Official Notices to-day. 

October 4th.—l'elephone material, for the P.M.G.'s Department 
in Victoria. See “ Official Notices to-day. 

October 5th.—5.000 porcelain insulators, for the P.M.G.'s Depart- 
ment in New South Wales. See " Official Notices” to-day. 


Austria-Hungary.— Tenders are invited until October Ist 
for an electric supply installation for the town of Mostor. 


Belgium.—September 22nd. The municipal authorities 
of Ixelles, of Brussels, are inviting tenders for the equipment of a 
sub-central station in connection with the electric lighting of the 
town. 


Bolton,—The Borough Engineer is to obtain tenders for 
special work, crossings, &c., in connection with Brownlow Fold 
tramways. 


Canada, —WiNNiPEG.— September Ist. Manufacture, 
delivery and installation of 16,000 ft., 13,000-volt three-core cable ; 
specifications from Power ‘Engineer 8 Office, Winnipeg ; tenders to 
M. Paterson, Secretary, Board of Control. The specification and 
conditions may be seen by British makers at the Commercial 
Intelligence Branch of the Board of Trade. 


Carlisle.—September 5th. Coal iet and convoying 
plant for the City Electricity Department. „Official Notices 
to-day. 


Dublin. — August 24th. Wiring and fittings for electric 
lighting of the workhouse, James's Street, for the South Dublin 
Union. See Official Notices August 5th. 


Egypt.—October 20th. Electrical installation and refri- 
gerating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal. 


France.—November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Germany,—August 22nd. The municipal tramway 
authorities in Dresden are inviting tenders for the supply of 30,000 
metres of insulated copper conductors. 


Underground cables, for the 
Official Notices“ 


Ipswich. August 22nd. 
Corporation Electricity Department. See 
August 12th. 


Lancaster, —Six 25-H. P. shunt-wound motors, with start- 
ing switches, fer Messrs. Waring & Gillow, Ltd. See Official 
Notices " August 12th. 


London.—L.C.C.—August 30th. Wiring and fittings for 
electric lighting of the second section of the Woolwich Road car 
depot. See Official Notices July 22nd. 

August 30th.—Covering cables with asbestos tape. See “ Official 
Notices" August 5th. 

HACKNEY.—September 15th. Extension of the main switchboard, 
for the Borough Electricity Department. See “ Official Notices " 
August 12th. 

PoPLAB.—August 31st. Electrical supplies, for a year, for the 
B. G. G. H. Lough. clerk, 45, Upper North Street. Poplar. 

August 24th.— The Commissioners of H.M. Works and Public 
Buildings are prepared to receive tenders for electrical accessories 
for the period from September Ist, 1910. to August 31st, 1911. 
Particulars on application to the Storekeeper, H.M. Office of Works, 
Engineers’ Stores, 20, Newington Butts, S.E. 


Mozambique,—October 12th. The authorities of the 
Harbour and Railway at Lourenco- Marques. Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from | to 10 tons. 


New Zealand.—December 15th. Installations of wireless 
telegraphy at Doubtless Bay, Gisborne, Cape Farewell, Sumner and 
Bluff. See "Official Notices " August Sth. 


Rainhill.—August 25th. Telephone apparatus and cable 


at the County Asylum, for the Lancashire Asylums Board. See 
“ Official Notices August 5th. 


eS .. 


Rochdale.—The Electricity Committee invites tenders 


for 12 months’ supply of paper-insulated cables. Particulars from 
C. C. Atchison, M. I. E. E., engineer and manager, Dane Street, 
Rochdale (£2 2s. deposit). 


Spain.—The municipal authorities of Pons (Province of 
Lerida) have recently invited tenders for the concession for the 
electric lighting of the town during a period of 10 years. 

August 22nd.—The Spanish Post and Telegraph authorities in 
Madrid are inviting tenders for the concession for the establishment 
and working during a period of 12 years of an urban telephone 


system in the province of Linares. 


, CLOSED. 


Bury (Lancs,).—The T.C. has accepted the tender of 


Messrs. Siemens Bros. & Co., Ltd., for extra-high-tension trunk 
malns. 


Glasgow. — The T.C.’s Committee recommends the 
acceptance of the following tenders :— 
Trolley cord. —Joseph Cookson, Ltd. 
Fibre conduit.—Key Engineering Co., Ltd. 
Cast-iron tanks.—Barrowfield Iron Works, Ltd. 
Copper trolléy wire.—National Conduit and Cable Co. 


Lead-covered and armoured cable. — British Insulated and Helsby 
Cables, Ltd. 


Gravesend,—For the supply of coal for the electricity 
works, the following tenders have been accepted by the T.C. :— 
Messrs. Cory & Sons, Ltd., Lambton rough, IIS. IId. per ton; 
Maude rough, 11s. 2d. ; Insdale small, 9s. 10d. 


Rings Lynn.—The T.C. has accepted the tender of 
Messrs. Rose & Co. for the supply of coal to the electricity works. 


Lowestoft.— The T.C. has accepted the tender of Messrs. 
Cory & Son, Ltd., for 1,500 tons of Shipley slack, for the electricity 
works, at 9s. 2d. per ton, and 500 tons of Worksop Main slack, at 
11s. 11d. per ton. 


Redhill.—For installing the electric light in the 
Wesleyan Church, the tender of Messrs. Tamplin & Makovski has 
been accepted. 


Sunderland,—The Corporation has accepted the following 
tenders for the Electricity Department :— The British Westinghouse 
Electric Manufacturing Co., Ltd., Manchester, for a three-phase 
transformer for Ayre's Quay Bottle Works; Messrs, W. G. Farrow 
and Co., Sunderland, for wrought-iron piping and bends; Messrs. 
W. Rickard, Ltd., Derby, for cable for stock. 

Tramways Department :—Hadfield’s Steel Foundry Co., Ltd., 
Sheffield, for the supply of materials for relaying the crossings and 
points at the Fawcett Street, Burdon Road and Borough Road 
junction. 


Whitwood.— The U. D.C. has provisionally accepted the 
tender of Callender's Cable and Construction Co., Ltd., for the 
necessary plant, &c., for the electricity supply about to be estab- 
DE Current will be supplied in bulk by the Yorkshire Electric 

ower Co. 


n——  ——— 


NOTES. 


Pit Bank Stations.—It is announced that the Royal 
Mining Administration of Saarbrucken, which owns and works 
most of the Prussian State collieries in the Saar district, has con- 
cluded with the A.E.G. a contract whereby the latter will under- 
take the supply of electrical energy in a large portion of the 
south-western Rhenish province, the adjoining parts of the 


. Palatinate and the Reichsland, which is to be furnished by State 


central stations. On the assumption that & corresponding con- 
sumption of current is to be expected, the A.E.G. will form a special 
current supply company for this purpose at Saarbrucken.  Itis. 
calculated that the supply will extend over a district represented 
by a radius of from 50 to 62 miles around the town of Saarbrucken, 
and offers of supply to the localities concerned are on the point of 
being made. It is intended to offer large consumers a supply 
ranging from id. to 14d. per KW.-hour, according to quantity and 
hours of consumption, with special rebates. In the case of local 
authorities power is to be delivered so as to be available in the 
dwellings of consumers at 5d. per KW.-hour, for street lighting at 
3id. and for power purposes at 24d. per Kw.-hour, large consumers 
being entitled to rebates. The scheme differs from other power 
supply undertakings in the sense that the A.E.G. or its subsidiary, 
will merely be a distributor for the State power stations. This is 
not the first combination of coal mining and electrical interests, as 
a still more important example of such mutual working already 
exists in the case of the Rhenish-Westphalian Electricity Works Co., 
of Essen, which was developed by Herr Hugo Stinnes. a coal mining 
magnate, in association with his colliery undertakings, and whose 
second large power station is located at the Wiendahlsbank colliery 
of the Deutsch-Luxemburg Mining Co, 
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The European Electrical Situation.—An improve- 
ment in the situation of the electrical industry on the European 
Continent is recorded in the annual report of the Zurich Bank fiir 
Elektrische Unternehmungen, which makes a practice of discussing 
the position of affairs from this point of view once a year. It is 
first mentioned that the depression in industrial activity has been 
surmounted in a comparatively short time, and without the crisis 
becoming as severe as was the case, for instance, 10 years ago. At 
present the general economic conditions can be regarded as showing 
an improvement over the previous year, although this is probably 
expressed in most cases rather by increased employment than 
by higher margins of profit. In the electrical industry this 
change to more favourable conditions appears less surprising, 
because it never lacks suitable employment according to the cir- 
cumstances, even in times of slack trade. The business of the 
transmission of power in particular has experienced no stoppage in 
its development. Only moderate progress has been made during 
the year 1909-10 in the reconstruction of railways for electric 
traction. Owing to financial reasons only short sections have 
passed from the stage of experiment to that of practical applica- 
tion. Germany in particular seems ready to take the lead in this 
direction, and if a right beginning in the electrification of railways 
on a large scale is once made, it is to be hoped that other countries 
will devote more than platonic attention to the question, especially 
Switzerland, where the subject is of the greatest importance in 
consequence of the scarcity of native supplies of coal. In the 
meantime, and on the presumption that the bank will in future 
have to include this sphere of activity within its scope, the 
directors have so arranged the organisation that they will be 
able to deal with all transactions of the kind which may be placed 
before them. As the financial interest of the bank in electrical 
manufacturing companies is kept within narrow limits, the more or 
less favourable course of business in this branch is not of direct 
importance to the institution. Nevertheless, the course of business 
of constructional firms is, in general, satisfactory at the present 
time, although competition is extremely severe, and as a consequence 
prices are much depressed. 


Dundee Laboratory,—The handsome new Peters Elec- 
trical Engineering Laboratory at University College will be opened 
on October 6th next, when Prof. Rutherford, of Manchester, will 
deliver an address. The new structure will cost. £17,000. 


Taunton Appointment. — The Taunton T.C. has 
received 82 applications for the post of borough electrician, at & 
commencing salary of £200 per annum, with half premiums 
received from pupils. 


Cricket.—Playing at Cambridge on Saturday, the Cam- 
bridge Electric Supply Co.'s cricket team were defeated by the 
Cam Foundry by 90 runs, the scores being :—Foundry, 166; 
Electrics, 76. 


Appointment Vacant,— Engineer and manager, for 
the Maidstone Corporation Tramways (£200). See our advertise- 
ment pages in this issue. 


The Telephone Purchase,.—We have received a long 
letter from a correspondent relating to the effect of the transfer 
of the National Telephone Co.'9 system to the Post Office, which 
has been circulated to the daily and technical Press. The writer 
takes exception to the statement of the chairman of the company 
at the recent half-yearly meeting regarding the injustice to the 
shareholders resulting from the transaction, pointing out that 
the shares are at a premium, that a 6 per cent. dividend is paid, 
and that the company has a large reserve fund. He alleges also 
that the capital of the company has been watered, and that the 
shareholders deserve little sympathy owing to the manner in which 
they have treated the public and their staff, new constructional 
works having been stopped and many employés dismissed. Had the 
company accepted the proposals of the Postmaster-General, 


he says, such works could have been carried on without 
interruption and without loss; as it is, many of the 
staff are threatened with years of unemployment after 


from 5 to 20 years of faithful service to the company. After 
the transfer it will be found that the spare plant necessary 
for extensions will not be available. The telephone industry being 
& virtual monopoly, the employés dismissed will become unskilled 


workers, and when the P.M.G. is in a position to carry out new 


work the skilled staff will have been dispersed. At the best, the 
latter will suffer privation for some 18 months. The public sym- 
pathy, he claims, should therefore be with the staff rather than the 
shareholders. 

While we heartily sympathise with our correspondent and his 
fellows, we do not agree that the company is to blame. It did not 
ask or wish for the transfer, which was forced upon it by the 
people's representatives. We are told that “minorities must suffer,“ 
and though we do not admit the necessity, we fear that the saying 
may prove only too true in this instance. According to the 
Nandard of August 12th, 18,000 employés will be temporarily 
thrown out of work at the end of 1911; the P.M.G., it is 
stated, says he will be able to take on about 50 per cent. 
of the older servants of the company as vacancies oceur, but in 
each case they will have to start at the beginning of the scale of 
snlary. regardless of the length of their service! However, a Post 
Ottice official has stated that 30 per cent. is a modest, estimate, and 
that in time probably the whole of the company’s staff will find 
employment under the new »eq/7me.. We trust that this may be so, 
and that every endeavour will be made to accelerate the engage- 
ment of the staff at fair salaries. so that they may be spared the 
fate outlined forjthem by our pessimistic correspondent, 


A Large Rolling Mill Motor.—According to a Sheffield 
paper, Messrs. Siemens Bros. Dynamo Works are building at 
Stafford a 10,000-H.P. motor at 60 R.P.M., weighing nearly 200 tons, 
and intended for direct coupling to a 36-in. cogging mill and 
finishing mill, for rolling 2j-ton steel ingots down to rails in one 
operation without reheating the billet. The motor is to operate on 
920 volts D.c., but the pressure can be increased to 1,400 volts, when 
the motor will deal with peak loads of 15,000 H.P. at 90 R.P.M. A 
10,000-H.P. Ilgner motor-generator set with a 50-ton fly-wheel will 
supply energy to the mill motor, which it is proposed shall reverse 
at the rate of 30 times a minute. This plant is being constructed to 
the order of a rolling mill firm in this country. 


Post-Prandial.— At the Power Scheme Dinner last 
night Mr. Synchronous Motor proposed the health of Mr. W. T. G. 
Cable. He said: “The Cable family is a large one, but of all the 
branches of the family, none is more respected or held in higher 
esteem, than that to which our friend belongs. Since he came 
among us, he has had to bear a constantly increasing load of 
responsibility, and considerable pressure has been brought to bear 
with the object of breaking him down. But as weall know, he has 
proved himself triumphantly capable of performing whatever duties 
that confounded consulting engineer (I speak feelingly) has thought 
fit to saddle him with. What I. however, most like about ourlengthy 
friend is that he does his whack without making & song about it. 
I myself am not entirely guiltless of articulation, but though I 
cannot approach the majestic silence of Mr. Cable, yet I trust that 
my mellowed voice has not been heard unkindly. I may safely say 
I have never made such a disgusting grunting as Mr. Transformer 
and his cousin german Mr. Choking Coil are continually guilty of. 
(Uproar at the bottom of the table. Mr. Transformer and Mr. C. 
Coil had to be speedily switched out—the former in a state border- 
ing on hysteresis and the latter in the last stages of asphyxiation). 
But to return, I would point out that our (shall I say) ' Far-Hung ' 
colleague has performed several remarkable: feats. He has been 
buried and is yet alive and well. Though buried alive he has 
haunted no one. Though he was 'pitched in,’ he did not flare up 
about it. Though he has several times been made dead, he has 
always been found to be in the best of health. Though he has 
frequently been charged, he has never been found guilty. Though 
he is continually running, he, like the righteous man, has never 
grown weary. Though his lodging is in the cold, cold ground, he 
has never yet gone to earth. He has, in short (or in length), 
coiled himself about our affections, and we love him." (Loud 
applause.) 

Mr. Cable, in reply, blushed to the centre of his core, and said 
(thinking of his young days in the works) Tanks. —W. R. M. 
(From “Glover's Almanac” for August 15th.) 


Educational, —HERZOGLICHE TECHNISCHE HOCHSCHULE, 
Brunswick.—We have received a copy of the programme for the 
session 1910-1911, which opens on October 18th. Prof. Dr. Schlink 
and Prof. Dr. Peukert are the heads of the engineering depart- 
ments. 


Short-Circuiting Rat.—A curious accident in the 
blast-furnace gas-engine power plant of the Indiana Steel Co., at 
Gary, Ind., was reported recently, when a large rat is said to have 
got into the armature winding of one of the alternators, thereby 
creating a short-circuit, while indulging his taste for empire cloth 
and insulation. A slight interruption to service resulted. To 
guard against a repetition of the accident, an advertisement for two 
cat« at 50 cents à head has been inserted in a Gary newspaper. Two 
months ago in the same plant, a series of remarkable interruptions 
to the service, resulting in knocking out the circuit-breakers in 
quick succession, was finally explained when the officials discovered 
that one of the station engineers, apparently deranged, was in the 
habit of entering the bus-bar runway and short-circuiting the buses. 
He would then rush back to the switehboard and restore service, 
thereby earning the admiration of the other attendants for his cool- 
headedness.— Electrical World. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway oficials, to keep readers uf the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials, —The Newcastle - under- 
Lyme T.C. has decided to increase the salary of Mr. A. J. C. 
DE RENZ I. the electrical engineer, by £10 per annum, to be 
followed by a similar increase next year and the following year, 
the increase to date from April Ist last. i 

The statf of the Acton Electricity Works has presented a canteen 
of cutlery and a silver sugar bowl to Mr. T. H. SAUL, chief clerk in 
the department, on his marriage. 


Tramway Official—Mr. F. E. SAUNDERS has resigned 
his post as engineer and manager to the Maidstone Coporation Light 
Railways, and has taken up a position with Messrs. Balfour, Beatty 
and Co., Ltd.. London. l 
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General. -M. W. Perren Maycocx, M.LE.E. has 


recently completed an 18 months’ engagement with the Inter- 
national Correspondence Schools, Kingsway, London, in connection 
with the rewriting of their extensive series of  Electrical- 
Engineering Text-books, and is resuming his consulting and literary 
work. For some time past, we understand, Mr. Maycock has been 
engayed upon a new and entirely rewritten edition of his “ Electric 
Wiring, Fittings, Switches, and Lamps,’ which book, together 
with a smaller one dealing with a kindred subject, will be published 
by Messrs. Whittaker & Co. some time before the end of the year. 


The name of MR. W. J. FuRSE, head of the well-known Notting- 
ham firm of W. J. Furse & Co., electrical engineers, has been added 
to the Commission of the Peace for the County of Notts. 


The Governors of Faraday House have appointed Mr. E. A. NASH, 
A. I. C. S., A. I. E. E., as secretary and business manager of the Elec- 
trical Standardising, Testing and Training Institution, in the place 
of Mr. Howard Foulds who, as our readers are aware, has recently 
secured an appointment in Birmingham. 


MR. E. W. L. HARRISON, late of the British Engine Boiler and 
Electrical Insurance Co., Ltd., has joined Messrs. Adams Manu- 
facturing Co., Ltd., Bedford, as their engineer and manager of 
their Manchester branch, 30, Cross Street. 


Obituary,.— According to a Reuter dispatch from Chamonix 
Mr. WM. SPARKES, a partner in the firm of Smethurst & Co., elec- 
tric light fittings manufacturers, of Duke Street, Grosvenor Square, 
London, slipped while on the Glacier des Bossons and was killed. 
It is reported that he knew Switzerland particularly well. The Daily 
Chronicle states that the deceased gentleman was 39 years of age. 


NEW COMPANIES REGISTERED. 


Metalite, Ltd. (110,919).—This company was registered on 
July 21st, with a capitalof £500,000 in £1 shares, to carry on the business of 
manufacturers of electric lamps, filaments, radiators, stoves, meters and 
fittings and apparatus and appliances of all kinds for use with electricity, and 
to acquire the businesses of the Bryant Trading Syndicate, Ltd., and Inter- 
national Filaments, Ltd. The subscribers (with one share each) are :—W. T. 
Saunders, 185, Fordwych Road, Cricklewood, N.W., mechanical engineer; 
N. C. Goodrich, 9-10, Pancras Lane, E.C., chartered accountant ; G. 8. Clarke, 
Lincenden, Radlett, Herts., clerk; F. S. Eaton, Kilcreggan, Cheam Road, 
Sutton, Surrey, clerk; W. C. Oulton, 15, Greek Street, Soho, W., gentleman; 
V. M. Magee, 188, Windsor Road, Ilford, E., typist; C. Empey, 9-10, Pancras 
Lane, E.C., accountant. Minimum cash subscription, 150,000 shares. The 
number of directors is not to be less than three or more than nine ; the sub- 
scribers are to appoint the first ; remuneration, £400 each per annum (chair- 
man, £500), and 5 per cent. of the net profits remaining after 16 per cent. 
dividend is paid, divisible (such additional remuneration not to exceed £6,000 
in any one year). 


Chapman Motor Starter Syndicate, Ltd. (110,934).—This 
company was registered on July 22nd, with a capital of £5,000 in £1 shares 
(4,500 A and 500 B) to adopt an agreement with A. 8. J. Chapman for 
the acquisition of the invention for an improved arrangement of a combined 
collector ring commutator and switches for use with a small battery to start 
petroleum engines fitted with magnetic-igniting apparatus. 'The subscribers 
are :—T. Wilkins, 21, Great St. Helens, E.C., consulting engineer, 100 shares; 
A. 8. J. Chapman, 8, Earldom Road, Putney, 8.W., electrical engineer, 1 share. 
Private company. The number of directors is not to be less than two or more 
than three ; the first are T. Wilkins (managing director), J. Metealf and P. W. 
Chapman; qualification, one share; remuneration according to profits. 
Registered office, 21, Great 8t. Helens, E.C. 


Holophane, Ltd. (110,911).—This company was registered on 
July „ with a capital of £200,000 in £lshares (100,000 7 per cent. pref.), 
to acquire from O. A. Mygatt, of Paris, all his interests in the Holophane 
system of illumination in all parts of the world, except France and the French 
Colonies, including (a) the whole of the share capital ($200,200) of the Holo- 
phane Glass Co., of New Jersey, U. S.A., which possesses the exclusive right, 
subject to certain contracts, of manufacturing and selling Holophane scientific 
glassware in North America, (b) the right to the use and goodwill of the word 
* Holophane" in all parts of the world, except North Ainerica, France and 
French Colonies, (e) the business carried on by O. A. Mygatt at 12, Carteret 
Btreet, 8. W., and elsewhere, as the Holophane Co., and (4) all patents, secret 
processes, trade marks and designs relating to glassware for artificial lighting 
purposes belonging to the vendor, except so far as they nay exclusively relate 
to such countries aforesaid. The subscribers (with one share each) are :— 
J. C. Inglis, 50, Cornhill, E.C., solicitor; H. K. Lee, 50, Cornhill, E.C., 
solicitor ; 8. Powell, 50, Cornhill, E.C., solieitor; P. H. Martineau, 2, Raymond 
Buildings, W.C., solicitor; G. D. Muggeridge, 2, Raymond Buildings, W.C., 
solicitor; E. F. Dent, 2, Raymond Buildings, W.C., solicitor; W. Williams, 
2, Raymond Buildings, W.C., clerk. Minimum cash subscription 20 per cent. 
of the shares offered to the public. The number of directors is not to be less 
than three or more than seven; the first are O. A. Mygatt (president of Holo- 
posue Glass Co., of New Jersey); Lieut.-Col. F. J. P. Butler, 3, Buckingham 

&lace Gardens, S. W.; G. C. Glynn, D.8.0., 12, Carteret Street, S. W. 
(manager, Holophane Co., of London); Lord Ernest William Hamilton, 
Bhantock Hall, Bovingdon, Herts. (chairman Le Roi No. 2, Ltd.); and R. 
Woodhouse, jun., 13, Mount Street, W.; qualification, 250 shares; remunera- 
tion, £200 each per annum (chairman £300) and 15 per cent. of the surplus 
profits remaining after providing for a dividend of 7 per cent. on the ordinary 
shares, divisible. Registered office, 12, Carteret Street, S. W. 


Johnson Billington Electricity Meters, Ltd. (111,063).— 
company was registered on July 28th, with a capital of £4,000 in £1 shares, 

to carry on the business of manufacturers of and contractors for the manu- 
facture and supply of meters of all kinds, &c., and to adopt an agreement with 
A. M. Billington and H. 8. Johnson. The subscribers (with one share each) 
are :—H. B. Spiller, Stock Exchange, E.C., stock broker; A. M. Billington, 
Southboro’, Carlisle Road, Eastbourne, consulting engineer. Private com- 
pany. The number of directors is not to be less than two or more than five ; 
the first are A. M. Billington and H. B. Spiller. Registered by Biddle & Co. 
22, Aldermanbury, E.C. i d 


Loch Leven Electricity Supply Co., Ltd. (110,980).— This 
company waa registered on July 25th, with & capitalof £10,000 in £10 shares, to 
take over so much of the undertaking of the Loch Leven Water and Electric 
Power Co. as relates to the supply and distribution of electrical energy (other 


than the supply tothe factories and works of the British Aluminium Co., Ltd.) 
with the electric lines and other works used in connection therewith, to 
acquire supplies of electrical energy in bulk from the Loch Leven Water and 
Eleotric Power Co., or the British Aluminium Co., Ltd., or its successors or 
others, for the purpose of distributing the same, and to carry on at Kinloch- 
leven and elsewhere in the counties of Inverness and Argyll the business of an 
electric light and power company. The subscribers (with one share each) 
are :—W. B. Rommeh, 1, London all Buildings, E.C., engineer ; G. Flett, 
Abchurch Yard, Cannon Street, E.C., contractor. Private company. Table 
“ A" mainly applies. Registered by Batten, Proffitt & Scott, 13, Victoria 
Street, B.W. ; 


Greenhill & Craig, Ltd. (3,591).—This company was registered 
in Dublin on July 25th, with a capital of £6,000 in £1 shares, to acquire the 
business of machinists and electrical and general engineers carried on at 
Belfast by E. E. Craig, as ‘‘Greenhill & Craig." The subscribers (with one 
share each) are:—H. C. Craig, Lorn,” Craigavad, Co. Down, distiller; Mrs. 
M. A. A. Craig, “Lorn,” Craigavad, Co. Down; A. F. Craig, “ Lorn,” 
Craigavad, Co. Down, distiller; G. A. Wilson, Brooklyn, Lisburn, Co. Antrim, 
book-keeper; J. K. Johnston, Riverside, Holywood, Co.. Down, engineer. 
Private company. The number of directors is not to be more than five: the 
first are not named; qualification, one share; remuneration as fixed by the 
company. Registered office, 29-37, King Street, Belfast, Co. Antrim. 


Messina (Transvaal) Railway Co., Ltd. (111,069).—This com- 
pany was registered on July 28th, with a capital of £100,000 in £1 shares, to 


carry on the business of a railway, tramway, telegraph and telephone com- 


pany; to construct the railway line referred to in an agreement between 
General the Rt. Hon. Louis Botha, Prime Minister of the Transvaal, of the 
first part. Hon. H. C. Hull, chairman of the Railway Board of the Central 
South African Railways, of the second part, and the Messina (Transvaal) 
Development Co., Ltd., of the third part, commencing at the railhead of the 
line known as the Selati Extension line and finishing at a point at or near the 


.Messina Copper Mine, Zoutpansberg District, Transvaal. The subscribers 


(with one share each) are:—R. B. Phillpotts, 4, Bishopsgate Street Within, 
E.C., solicitor; A. A. Winter, 4, Bishopsgate Street Within, E.C., solicitor; 
F. J. Abbott, 233, Clarence Road, Kentish Town, N.W., clerk; R. H. Bowlay, 
4, Bishopsgate Street Within. E.C., secretary; W. Hicks, 5, Oxford Gardens, 
North Kensington, W., solicitor; G. L. Deviose, 17, Pembroke Street, King's 
Cross, N., clerk; H. P. Surtees, 43, Bedford Row, W.C., solicitor. Minimum 
cash subscription, £7. The number of directors is not to be less than three or 
more than seven; the subscribers are to appoint the first; qualification, one 
share; remuneration, £100 each per annum (chairman £200). Registered by 
Surtees, Phillpotts & Co., 4, Bishopsgate Street Within, E.C. ; 


Titan Electric Co., Ltd. (111,191)—This company was 
registered on August 5th, with a capital of £80,000 in 7,998 shares of £10 each, 
and 20 shares of £1 each, to carry on the business of engineers, &c., and to 
adopt an agreement with S. de Szepezynski for the acquisition of a business of 
manufacturers of electric batteries and accessories. The subscribers (with 
one share each) are :—H. J. Gibbs, 94, Brighton Road, Stoke Newington, N., 
clerk; W. H. Birch, 6, Albert Road, Hoe Street, Walthamstow, overseer ; 
W. E. Marsch, 527, King's Road, Chelsea, S. W., printers R. J. Allen, 11, 
Gresham Road, Holloway, N., printer; C. F. Cattell, 83, North View Road, 
Hornsey, N., printer; H. E. Barker, 1, Hatchard Road, Holloway, N., printer; 
A. Thompson, 49, Dover Buildings, Old Kent Road, S.E., printer. Minimum 
cash subscription, £2,000. The number of directors is not to be less than three 
or more than seven; the subscribers are to appoint the first; qualification, 
£50; remuneration, £100 each per annum, and a percentage of the profits. 


Registered office, 792, Salisbury House, London Wall, E. C. 


Horse-Power and Smelting Syndicate, Ltd. (111.094).— 
This company was registered on July 29th, with a capital of £12,000 in £1 
shares, to carry on the business of manufacturers of and dealers in machinery 
for the treatment of ores and the generating of electricity, and the importing, 
e manufacturing and selling of patented or unpatented machinery. 

he subscribers (with one share each) are :—H. Jacques, 6, Hill View Road, 
Mill Hill, Middlesex, clerk; T. W. Doran, 17, Aden Grove, Green Lanes, N., 
clerk. Private company. The number of directors is not to be less than three 
Or more than seven; the subscribers are to appoint the first; remuneration, 
5 per cent. of the distributed profits, divisible. Registered by Ingle Holmes, 
Sons & Pott, Capel House, E.C. 


M. & G. Truck and Engineering Co., Ltd. (111,131).—This 
company was registered on August 2nd, with a capital of £5,500 in 5,000 pref. 
shares of £1 each and 10,000 ordinary shares of 1s. each, to carry on the 
business of electric and tramway, railway, constructional and general 
engineers, as formerly carried on by Mountain & Gibson, Ltd., at Elton Fold 
Works, Bury, and to adopt an agreement with Hobdell, Way & Co., Ltd. 'The 
subscribers (with one share each) are :—W. F. Hobdell, 124-7, Minories, E.C., 
engineer; Il. E. Winslow, 8, Crosby Square, E.C., engineer. Private com- 
pany. The number of directors is not to be less than two or more than five ; 
the first are W. F. Hobdell (chairman) and I. E. Winslow (both permanent); 
qualification, one share; remuneration, one guinea each per board meeting 
attended. Registered by Lawrence, Webster, Messer & Nicholls, 14, Old 
Jewry Chambers, E.C. 


T. F. Syndicate, Ltd. (111.205).— This company was registered 
on August 6th, with a capital of £2,000 in £1 shares, to carry onthe business of 
manufacturers of and dealers in and agents for metallic fllaments for electric 
lamps, electricians, electric lamp and accessory manufacturers, suppliers of | 
electricity, &c., and to &dopt an agreement with the Deutsche Gluhfaden 
Fabrik, of Berlin, R. Kurtz and Dr. F. Eisner (the partners thereln), the said 
Dr. Eisner as an individual, and the Co-operative Commercial Concessions, 
Ltd., of 341-5, Birkbeck Bank Buildings, W.C. The subscribers (with 
one share each) are: — E. C. Churchword, Commercial Bank Build - 
ings, Falkirk, electrical engineer; Dr. F. Eisner, 829, High Holborn, 
W. C., Doctor of Chemistry; R. Kurtz, Gerichstrasse 23, Berlin N, 39, 
merchant; J. Wertheim, 341-45, Birkbeck Bank Buildings, W. C., com- 
pany director; T. F. Wilson, 163, Hope Street, Glasgow, solicitor. Private 
company. The nuinber of directors is not to be less than two or more 
than seven. The first are E. C. Churehword, Dr. F. Eisner, J. Wertheim and 
T. F. Wilson; qualification, 100 shares; remuneration, £50 each per annum 
(£25 extra for the chairman) and a percentage of the profits. Registered 
office, 341-5, Birkbeck Bank Buildings, High Holborn, W.C. 


Orizaba Tramways Syndicate, Ltd. (111,297).—This com- 
pany was registered on August 12th, with a capital of £3,150 in 3,000 ordinary 
shares of £1 each and 3,000 deferred shares of Is. each, to carry on the 
business of tramway, railway, omnibus and van proprietors, carriers of 
passengers and goods, manufacturers of and dealers in trucks, tramways, 
accumulators, dynamos and locomotives, &c., and to acquire any tramways in 
Orizaba, Mexico. The subscribers (with one share each) are :—M. E. Williams, 
28, Sackville Street, W., solicitor; J. E. Stevens, 32, Millman Street, W.C., 
clerk. Private company. The provisional directors are M. E. Williams and 
J. E. Stevens. Table “A” mainly applies. Directors’ borrowing powers 
unrestricted. Registered by J. J. Edwards & Co., 28, Sackville Street, W. 


Luminator Water Co. (Foreign Patents), Ltd. (111.214). 
—This company was registered on August 8th, with a capital of £5,000 in £1 
shares, to take over the business of engineers, electricians, machinists, fitters, 
manufacturers of and dealers in electrical and other machinery, &c., and to 
adopt an agreement, the parties to which are not named. The subscribers 
(with one share each) are:—E. L. Cozens, 2, Forest Villas, Walpole Road, 
South Norwood, clerk; C. T. Twort, 87, Holmdene Avenue, Herne Hill, S. E., 
clerk. Private company. Table A" mainly applies. Registered by Mayo, 
Elder & Co., 10, Draper's Gardens, E.C, The Luminator Water Co., Ltd., has 
consented to this registration. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


J. Stone & Co., Ltd. (80,901).— Return dated June 6th. 
Capital £700,200 in 30,000 preference shares of £10 each and 400,200 ordinary 
shares of £1 each. All shares taken up. £200,000 paid on 20,000 preference; 
£500,200 considered as paid on 10,000 preference and 400,200 ordinary. Mort- 
gages and charges: Nil. 


Wm. Whitehouse & Co., Ltd. (96,234). Return dated 
March 25th, filed July 18th. Capital £50,000 in £1 shares (10, 000 5 per cent. 
preference); 5,500 preference and 31,507 ordinary shares taken up; £1 per 
share called up on 8,610 ordinary ; £8,610 paid ; £28,397 considered as paid on 
6,500 preference and 22,897 ordinary. Mortgages and charges: Nil. 


Thomas L. Scott & Co., Ltd.—Issue on July 14th, of £300 


debentures, part of a series of which particulars have already been filed. 


Lisbon Electric Tramways, Ltd. (62,983).—Return dated 
May llth, filed May 26th. Capital £1,250,000 in £1 shares (750,000 ordinary 
and 500.000 preference) ; 634,026 ordinary and 425,558 preference shares taken 
up; £134,026 paid on 131,026 ordinary; £925,553 considered as paid on 425,553 
preference and 500,000 ordinary. Mortgages and charges: £499,400. . 


Leatherhead and District Electricity Co., Ltd. (70,637).— 
Return dated June 2nd, filed same date. Capital £35,000 in £1 shares; 
£34,200 shares taken up; £94,200 paid. Mortgages and charges: Nil. 


Brecknell, Munro & Rogers, Ltd. (79,766).—Return dated 
May 24th, 1910. Capital £30,000 in 2,000 preference shares of £5 each and 
£20,000 ordinary shares of £1 each ; 14,829 ordinary and 958 preference shares 
taken up; 41 per share called up on 767 ordinary and £5 per share on 958 
Boe ; £5,557 paid ; £14,062 considered as paid on 14,062 ordinary shares 

ortgages and charges: £7,600. 


Weldings, Ltd. (110,316).—Debenture dated July 21st, 1910, 
to secure £200, charged on the company's undertaking and property, present 
and future, including uncalled capital and unpaid calls. Holder: W. H. 
Lynas, Meredale, King's Norton. 


Railway Finance and Construction Co., Ltd. (Formerly 
Electric Equipment and Securities, Ltd.) (72,015).—A memorandum of 
satisfaction in full on July 25th, 1910, of mortgage dated May 26th, 1905, 
securing £3,000, has been filed. 


Railless Electric Traction Co., Ltd. (98.728).—Issue on 


July 20th of £750 debentures, part of a series of which particulars have already 
been filed. 


I. T. C., Ltd. (99,612). — Particulars, of £3,000 debentures: 
created April 28rd, 1910, filed pursuant to Sec. 98 (3) of the Companies’ (Con- 
solidation) Act, 1908, the whole amount being now issued. Property charged: 


' The rompang undertaking and property, present and future, including un- 
called capital. No trustees. 


Beaven & Sons, Ltd. (84,512).—Debenture dated July 23rd 
1910, to secure £3,000, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital (subject to prior mort- 
Rages securing £5,000). Holders: S. Titterton, Hazeldene, Strensham Hill, 


Moseley, Binuingham; and W. C. Buckley, Fair View, Chantry Road, Moseley, 
Birmingham. 


G. W. Clarke & Co. (Liverpool), Ltd.—Particulars of £1,000 
debentures, created July 12th, 1910, filed pursuant to Sec. 93 (3) of the Com- 
panies’ (Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


Albert Electrical Co., Ltd. (78.97 1).—Return dated January 


27th, filed July 2nd. Capital, £2,000 in £1 shares; 7,008 shares taken up; £708 
paid. Mortgages and charges, nil. 


Callender’s Cable and Construction Co., Ltd. (48,915).— 
Return dated July 1sth, filed same date. Capital, £500,000 in 60,000 ordinary 
and 40,000 preference shares of £5 each ; 85,000 ordinary and 40,000 preference 
shares taken up; £5 per share called up on 15,000 ordinary and 40,000 pre- 
ference; £275,000 paid; £100,000 considered as paid on 20,000 ordinary. 
Mortgages and charges, £800,000. 


Peterborough Electric Traction Co., Ltd. (74,562).—Return 
dated May 16th, filed July 18th. Capital, £60,000 in 6,000 ordinary and 6,000 
preference shares of £5 each; 4,000 ordinary and 4,000 preference shares taken 
up; £42,000 paid. Mortgages and charges, £21,000. 


Leeds Electric Co., Ltd. (92.285).—Peturn dated May 20th, 
filed May glst. Capital £10,000 in £1 shares; 6,104 shares taken up; £2,800 
paid; £3,304 considered as paid. Mortgages and charges: nil. 


Gorseinon Electric Light Co., Ltd. (39,944).—Return dated 
June 6th, flled June 22nd. Capital £4, in £1 shares; 2,000 shares taken up; 
£1,998 paid, leaving 42 in arrears. Mortgages and charges: £800. 


CITY NOTES. 


Financial Results of German Companies. 


THE large establishments in the German electrical engineering 
industry have now published their accounts for 1909, and it is 
shown that on the average they have been able to give a some- 
what higher yield than in the preceding year. Although the rise 
indicated by the dividends is not large, the augmentation in the 
profits illustrates the improvement in the situation of business. 
During the first seven months of 1910, 39 electrical share companies 
have issued their balance-sheets; they had a share capital of 
£15,566,000 in 1908-9, and one of £16,571,000 in 1909-10, and it is 
possible to compare the profits or loss of 37 of them with the 
previous year. According to the German Official Labour organ, 
33 companies with a share capital of £10,202.000 earned net profits 
of £2.096,000 in 1909-10, this comparing with 33 companies having 
a share capital of £12.313,000 and net profits of 4 1.940, 500 in 
1905-9. On the other hand, four companies experienced a loss of 
414.500 in 1909-10, as against a loss of £18,800 in the preceding 
year. The Labour organ states that 36 companies can be considered 
from the dividend point of view. These had a share capital of 


£15,466,000 in 1908-9, which was increased to £16,391,000 in 
1909-10, and the dividends distributed on the former were 
£1,306,000 and £1,426,500 on the latter, the average being 87 per 
cent. as against 8'4 per cent. If the companies are compared from 
the standpoint of their share capital, the following resulte are 
shown:—  . 


Dividend 
No. of Total share capital. rcentage. 
Share capital. companies. 1908-9, 1909-10. 1908-9. 1909-10. 


Over £500,000 ; 8 412, 297,500 413, 125,000 8˙8 8˙8 


From £250,000 to £500,000 5 1,669,500 1,602,500 64 8.1 
„ 450,000 to £950,000 16 1,428,500 1,471,500 8˙1 84 
Less than 450, 000 7 189,500 194,000 84 91 


The most favourably situated companies in 1909-10 were those 
having a share capital ranging from £250,000 to £500,000, inasmuch 
as they were able to raise their rate of dividend by l'7 per cent. 
The increase in these particular cases was principally occasioned by 
the results of the Mix & Genest Co., which has paid 3 per cent. for 
1909-10, as compared with no distribution in the previous year, and 
by the North German Sea Cable Works Co., which rai ita rate 
from 4 to 10 per cent. The next largest advance was achieved by the 
companies with a share capital of less than £50,000, whilst the divi- 
dends in the case of the very large undertakings remained on the level 
obtaining in 1908-9. The increase in the dividend of the Siemens 
and Halske Co. from 11 to 12 per cent., and the advance from 5 to tì 
per cent. by the Schuckert Co., of Nuremberg, were counteracted by 
the decline of the Felten & Guilleaume-Lahmeyer Works from 8 per 
cent. in 1908-9 to 6 per cent. in 1909-10, and by the reduction from 
6 to 5 per cent. in the rate of the Lahmeyer Co., of Frankfort, in 
the same years respectively. 


Baker Street and Waterloo: Charing Cross ; and 
Great Northern and Piccadilly Railways. 


ON the 11th inst. Sir George Gibb presided over a combined meeting 
of the above-named tube companies held at the Westminster Palace 
Hotel, Victoria Street. 

The CHAIRMAN said that although three separate reports had 
been issued (see page 265), yet as most of them were aware, all the 
undertakings had been amalgamated into one, and would, in future, 
be known as the London Electric Railways ; and therefore, in his 
speech, he proposed to deal with the combined figures. The amal- 
gamation took effect on July Ist last, and the capital of the under- 
takings would now consist of £4,200,000 4 per cent. preference 
stock, £3,791,106 representing the debenture stock of the amal- 
gamated companies, and £408,894 representing new debenture stock 
not yet issued, which would be available for the purposes of the 
company. Then they had £3,150,000 4 per cent, pre- 
ference stock, the whole of which would be absorbed by the 
Various exchanges to be made under the Amalgamation Act. In 
addition they had £9,450,000 ordinary stock, of which £122,057 
would be available for future capital purposes of the undertaking. 
With regard to future capital expenditure, that had been reduced 
to a small amount owing to the House of Lords’ Committee reject- 
ing the Bill promoted for extending the Charing Cross line to the 
Embankment. The extension would have been one of great public 
utility, and the opposition was entirely on a question of engineer- 
ing detail. He hoped, however, that some arrangement would be 
found practicable, so that that valuable work could be proceeded 
with at an early date. Turning to the accounts, the revenue 
figures did not call for any special comment. The gross revenue 
increases on the Bakerloo were 2°62 per cent., Piccadilly 5'1 per 
cent., and on the Hampstead 4 per cent. The total increase in the 
gross revenue amounted to £10,940-—-quite a substantial amount for 
one half-years working. There was practically no change in the 
average receipt per passenger. On the Bakerloo the amount 
received was 1°52d.; Piccadilly, 1˙99d.; and from the Hampstead. 
l'66d. The through traffic continued to show a useful and 
encouraging tendency to expand, indicating a healthy sign of 
general appreciation on the part of the public of new facilities 
as they became better known. The Bakerloo through traffic 
had increased 7°9 per cent, Hampstead 9 per cent, and 
Piccadilly rather over that figure. He was glad to say 
that the working expenses showed a decrease in the case of each 
railway, and considering the very ample service given, and the 
excellent working of the railways, they showed remarkably 
economical results. In the case of the Bakerloo that had got as 
low as 682d. per passenger, and when a railway could work on such 
a low cost basis they might fairly expect to be able, as traffic 
increased, to obtain good revenue results, They had put aside 
sums to the renewals and contingency reserves as last year, 
amounting in the aggregate to £18.000 for the half-year. That 
reserve now amounted to £32,500, and in addition there was 
the power house reserve, which stood at £148,000. He thought, 
therefore, he could congratulate the shareholders on the posi- 
tion of the undertakings, and he looked to its future prospects with 
considerable hope. He had not on that occasion to justify and 
recommend the declaration of a dividend, because under the terms 
of the amalgamation the directors had simply to determine 
to pay the several dividends. In the case of the Hampstead 
Co. the ł per cent. per annum was maintained, while the 
Piccadilly dividend was 14 per cent., an increase of 4 per cent., and 
the Bakerloo was 2 per cent, which was an increase of the same 
amount as in the Piccadilly Co. The public shareholders in 
the Bakerloo, other than the Underground Co., received 3 per cent 
because, although strictly speaking, the 3 per cent. guarantee ceased 
last year, the Underground Co, decided to pay the full 3 per cent. 
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up to the time of the amalgamation. The aggregate 
amount carried forward to the next half-year was £12,400. 
He had made a calculation to see what the figures would 
have come out at based on the new capitalisation. He had ignored 
the proposed additional debenture stock, because it had not been 
raised or spent, and likewise he had taken no account of the ordinary 
stock which had not yet come into being. The combined results 
would have been sufficient to pay 4 per cent. on £3,160,000 pre- 
ference stock, leaving £33,500 for the ordinary dividends, which 
would have been sufficient to provide 1 per cent. per annum on 
that class of stock. He thought that would give them an 
assurance that the capitalisation of the amalgamated undertakings 
had been arranged on a sound basis. At the close of that meeting 
he resigned his office as chairman, and his seat on the board, for, 
as they were doubtless aware, he had been appointed chairman of 
the recently constituted Road Board. 

LORD GEORGE HAMILTON seconded the motion. 

The CHAIRMAN, in reply to a SHAREHOLDER who inquired 
whether the directors had abandoned the scheme of extending the 
Bakerloo to Paddington, said of course it was a question for the 
board to consider. As many of them were aware, two years ago a 
proposal was before Parliament to extend the Bakerloo north ward, 
and that would have been & much better scheme than making an 
extension to Paddington. The Bill however, failed to pass the 
Committee, The powers to carry out the Paddington scheme 
had lapsed, and it would be necessary to introduce a fresh 
Bil if they should decide upon proceeding with the project. 


The whole matter was one for the future consideration of the 


directors. 

The CHAIRMAN then moved the adoption of the report and 
accounts seriatim of the three companies, and on the seconding of 
LORD GEORGE HAMILTON they were agreed to. 


Underground Electric Railways Co, of London, Ltd. 


THE directors report that the result of the past half-year to June 
80th, 1910, shows a substantial improvement. The net revenue 
from investments and properties, including general interest, after 
deducting general expenses, amounted to £96,768. The net income 
from the operation of the power house was £15,117 ; the interest 
on £1,000,000 4 per cent. first power house debentures, and a pro- 
portion of commission, discount and expenses incurred in connection 
with the issue, required £20,870, leaving & surplus from the power 
house of £24,547. The service of the £1,000,000 5 per cent. prior 
lien bonds required £26,458, the service of the £2,818,700 41 per 
cent. bonds of 1933 required £67,120, and the payment under the 
guarantee on Metropolitan District Railway Assented Extension 
preference stock amounted to £1,343, leaving & surplus over half- 
yearly charges of £26,393. This will be applied as follows :— 
Interest at the rate of 1 per cent. per annum on £4,928,050 6 per 
cent. income bonds of 1948, £24,640 ; income-tax thereon, £1,437 ; 
leaving & balance of £315 to reserve applied in reduction of the 
accumulated revenue deficiencies. 


The income from investments shows an increase of £12,906 or about 17 per 
cent. over that for the corresponding half-year of 1909. Since the closing of the 
accounts £54,652 has been received from the estate of the late C. T. Yerkes on 
account of unpaid calls on shares of the company and interest. On account 
of interest accrued to June 30th, 1910, the sum of £6,500 has been credited to 
revenue account in the last half-year, making with the amount credited in the 

revious half-year a total of £18,000 credited to date on account of accrued 

nterest. The amount paid under guarantee on Metropolitan District Railway 
assented extension preference stock only amounted to £1,348, as compared 
with £9,404 paid in the previous half-years. The difference of £8,060 repre- 
sents & dividend for six months ending June 80th last at the rate of 3 per cent. 

r annum payable by the Metropolitan District Railway Co. on 15th 
inst. in respect of the preference stock to which the guarantee of the company 
refers, The traffic of the oy companies in which the company is 
interested is increasing satisfactorily. A very satisfactory feature is the 
decrease, in each case, in the working expenses, notwithstanding the increase 
in receipts. The gross earnings of the London United Tramways, Ltd., show 
an increase of £10,928, the operating expenses an increase of £10,566, and the 
net 3 an increase of £857 over the corresponding period of last year. 
The large inorease in operating expenses is mainly due to heavy expenditure 
on maintenance and renewals. 


Electric power continues to be furnished by the power house at 
Chelsea to the Baker Street and Waterloo, the Great Northern, 
Piccadilly and Brompton, the Charing Cross, Euston and Hampstead, 
and the Metropolitan District Railway Companies, as well as to a 
section of the London United Tramways. The net output of electric 
energy from the power house during the half-year was 63,627,200 
Kw.-hours. The report refers to the new Tube and District Railway 
Acta, the latter of which received the Royal Assent on 8rd inst. 
Under its provisions the holders of 4 per cent. guaranteed stock, 
in lien of their ed claims for dividend are 
entitled to receive in respect of each 4100 of such stock £14 158. 
4 per cent. guaranteed stock and four warrants of 10s. each, 
payable tively on August 15th, 1910, February 15th, 1911, 
August 15th. 1911, and February 16th, 1912, both stock and 
warrants being subject to deduction of inoome-tax. The Act further 

es for the reduction of the maximum dividend on the 
preferenoe stock from 5 per cent. to 44 per cent. per annum. 
The power house depreciation fund amounted at the end of the half- 
year to £148,025. The report alludes to the retirement of Sir Geo. 
Gibb, and says that the Right Hon. Lord George Hamilton has 
consented to act as deputy-chairman of the company. He has also 
been elected by the directors of the Metropolitan District and 
London Electric Railway Companies to be chairman of their 
respective oompanies. Mr. Albert H. Stanley, the managing 
director, has also been appointed managing director of the Metro- 
politan District and the London Electric Railway Companies, and, 
as he already holds the position of managing director of the London 
United Tramways, Ltd., the management is now absolutely uniform, 


- is developing very considerably. 


Having regard to the favourable results achieved by Mr. Stanley, 
the board is satisfied that the new arrangement will enure to the 
benefit of the company. To fill the vacancies caused by the death 
of Mr. Frank Dawes and the retirement of Sir George S. Gibb, the 
Right Hon. Sir Algernon G. West, G.C.B., and Mr. Henry A. Vernet 
have been appointed directors. 


North Metropolitan Tramways Co., Ltd. 


THE eighty-first ordinary half-yearly meeting of the shareholders 
of the above company was held on Wednesday last week, at the Elec- 
trical Federation Offices, Kingsway, Mr. James Devonshire presiding. 

The CHAIRMAN, in moving the adoption of the report, said that 
the net profit for the half-year amounted to £384 12s. 10d. which, 
with £80 19s. 10d. brought from the previous half-year's accounts 
would be carried forward to the current half-year. When Mr. Geo. 
Richardson, the chairman of the company, addressed the share- 
holders last February, he stated that he thought that with the 
anticipated boom in trade they would have an opportunity of 
disposing of the remaining assets of any consequence which they 
still possessed, Unfortunately, however, they had not been 
successfal in this—in fact they had not had any inquiries during 
the half-year under review. They were, therefore, considering 
whether, under the circumstances, they should not try to realise the 
assets for what they would fetoh at public auction, and thus enable 
the company to go into liquidation. Should they decide on this 
course the proprietors would have every facility for attending the 
auction and bidding for properties, if they desired to do so, as they 
intended to send out to each shareholder on the register full 
particulars, plans and conditions of sale, together with the date, 
place, and hour of auction. There was roughly about £1,000 still 
to distribute, and out of the proceeds of what they had already sold, 
but they could not make any distribution without going to Court 
for an order. That would entail considerable time and expense, 
but once the company went into liquidation, the liquidator 
could make distributions as and when he pleased without reference 
to the Court. They had settled nothing as yet, but as he had already 
told them, they were giving the matter their serious consideration. 

Mr. J. W. GREIG seconded the motion, and the report was 
adopted. 


Grassington Electric Supply Co., Ltd.—At a special 
meeting of this company, held at the Wilson Arms Hotel, Grassing- 
ton, Yorks., last week, it was reported that it was expected that, 
during the coming winter, the demand for electric current would 
be much in advance of last year. It was expected that the Parish 
Council would be adopting electricity for street lighting purposes, 
and should the hotels also adopt electricity, they would find a 
considerable saving in cost on the present oil system. Hopes were 
entertained that there would be a day demand for current for elec- 
tric irons, cooking ovens, &c. | 


Blackpool and Fleetwood Tramroad Co.—The 
profit for the half-year ended June, 1910, was £4,842. Previous 
years’ figures were :—1909, £2,631; 1908, £1,253. The ordinary 
dividend for the half-year absorbed £3,000. During the last 
two half-years there has been added to reserve £1,250. The 
ordinary dividend has been kept at 4 per cent. per annum. Traffic 
The passengers carried were: 
June, 1910, 997,574 ; 1909, 963,460 ; 1908, 899,346. 


Northampton Electric Light and Power Co., Ltd.— 
A half-year's dividend at the rate of 5 per cent. per annum is to be 
paid on the preference shares, and an interim dividend at the same 
rate on the ordinary shares, for the half-year ended June 30th. 
The interim dividend paid on the ordinary shares for the corres- 
ponding period of 1909 was at the rate of 44 per cent. per 
annum. 


Germany.—The  Rheinisch-Westfalisches Electricitats- 
werk Gesellschaft, of Essen, is declaring a dividend of 8 per cent, 
for the last financial year, the same as for the preceding 12 months. 
PE 1 0 of the company is being raised from £150,000 to 

0,000. 


Fairbairn Lawson, Combe Barbour, Ltd, — The 
directors have declared an interim dividend at the rate of 5 per 
cent. per annum (6d. per share), less income-tax, on the ordinary 
shares for the half-year to June 30th. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the five weeks ended 
July Ist, 1910, were 995,992, compared with 865,897 in the corres- 
ponding five weeks of 1909. 


South American Light and Power Co, Ltd.— 
The directors have declared a dividend of 5 per cent. (Is. per 
Pr for the year, placing £1,500 to reserve, and carrying forward 


Charles Churchill & Co., Ltd,—The directors have 


declared a dividend at the rate of 6 per cent. per annum on the 
preference shares for the half-year to September 30th, 1909. 


Mather & Platt, Ltd.—An interim dividend at the rate 


of 10 per cent. per annum is announced. 


Prospectus,—Llanelly and District Electric Lighting and 
Traction Co., Ltd.—This company is offering until Monday next 
60.000 5 per cent. cumulative preference shares of £1 each at par, 
for the construction and equipment of the. generating. station, 
feeder cables, ke., and the repayment of temporary, loan, 
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MARKET QUOTATIONS. 


Wednesday, August 17th. 


Latest F t's 
CHEMICALS, &c. N 
a Acid, Hydrochloric T ee perowt. 57 ee 
a 90 nie oe ee oe ee ” — es 
8 n allo. oo eo ae » ? oe 
8 „ Sulphorio .. ... ee 18 5/6 oe 
a Ammon , Sal ee ” 43J- ee 
5 Muriate (oryatal) . per ton 225 T 
P Bleaching powder . ee iê s 60 25 10 oe 
a Bisulphide of Carbon ee oo 70 £18 oo 
a Borax oe ee oe ee ee 99 £16 ee 
a Karro: Silicon (50 %) se we " o us 
a r phate .. ee oe n” ee 
a Lend, itrate oo ee oe » #26 ee 
Š » White Sugar ee ee » £98 10 m 
Peroxide  .. a " 4 ee 
` : Methylated irit . per gal. 9/6 ee 
a Potassium, B chromate, in casks per Ib. PF ve 
a Potash, Caustic (75/80 %) .. per ton ee 
: » Chlo rate . . ee ee per lb. 0 ee 
o d. ie 
a ‘otass um, Uy e ee ec [T] 0 ee 
a Shellac e ee. ee per owt. 88J- ee 
a Sulphate of Magnesia oe .. per ton £4 10 oe 
a Sulphur, Sublimed Flowers... B £6 10 s 
r » 8 ered ee ee 5 "T ee 
ee 90 [EJ 
2 Boda, 8 Iwhite 70 %) ee " 211 $e 
2 50 10 rate ee oe ee per Ib. ` E ee 
E" Pica: per ton 6 eo 
a 2 Sodium ichromate, o casks per lb. 8d. ee 
„ Cyanide (b 00 * T " Id. ee 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £80 T 
b » Wire, in ton lots. i £113 s 
b Sheet, ae ton lots .. i 2120 T 
p Babbitt's metal i 10 £88 to £145 oe 
c Brass (rolled me Tto 19 basis) per lb. 614. . 
c „ Tube orased) ; - vs = : d. T inc. 
€ » soli wn ee 5 " . inc. 
€ [T] Wire, peers ee ee ee » "ag ? 
c Copper Tubes rey ec ss 7 d ^ id. inc. 
© » solid drawn . 34. ino 
Z » Bars Gn selected) .. per ton 71 El ine 
& " ee ee ee » &71 £line 
Zg 90 ee oe » £1 inc. 
„ (Electrolytic) Bars vs " £68 10 ss 
@ r » eo [7] 274 16 oe 
& » p ee " £63 5 ee 
e 90 [.] H.C. Wire per Ib. 714. ee 
í E nite Rod ee ose eo 9, j- ee 
f 50 Sheet Yee ee m re 5/6 ee 
a German Silver Wire eo ee 50 1/6 oo 
A Gutta-peroha, fine.. ae vi » E ee 
h India-rubber, Para fine. vs » 977 9d. inc. 
Iron Pig (Cleveland warrants) .. per ton 50/- 9d. ino. 


g Lead, English Ingo  .. .. „. 
m Manganin Wire No, 28 ee P per Ib. ee 
g Mercury per bot. £8 12 6 2/6 dec. 


d Mice (ia orginal cen siat ` . per lb. 6d. to 1s. eo 

A [eed a 4% to 6 oe 

[1] ee 

Zei onse plain sagt » 11 oe 

ee 

» rolled etri K boss 2 1 ei 

o Platinum čs T T e. per on. 180 / s: 

e clum Bronse Wire ee ee per | e 8 d. ec 

r Steel Magnet, in bars .. ee per ton wa 
g Tin, BE lish) ) {n 2151 10 to £152 100 £2 10 ino. 

os. 1 to 16 .. ee per P. 1/10 ae 

3 white Ant friction Metals . per ton £45 to £150 e 
k Zino, Sh't (Vieille Montagne bnd.) „ A91 6 15/ inc. 


Quotations supplied by— 


4 Bolling & Lowe. 

k Morris Ashby, Ltd. 

4 Richard Johnson & Nephew, Ltd. 
mW. T. Glover & Co., Ltd. 

a P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 


p 
r W.F. Dennis & Co. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

c Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smith & Co. 

India- Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 

g James & ehabspeste: 

b Edward Till & 


Mersey Railway Co.— For the half-year ended June 
30th. 1910, the directors report that the train-mileage run was 
330,307 miles, as compared with 384,962 during the corresponding 
six months of 1909. The number of passengers conveyed during 
the half-year ended June 30th, 1910, has been 5,948,152, as against 
5,818,759 for the corresponding period of 1909, exclusive of season 
ticket-holders. The total receipts from all sources have been 
454.653, as compared with £53,228 for the corresponding period of 
1909. The working expenses, exclusive of the charges for pumping, 
ventilation and lifts, have been £29,916, equal to 54°74 per cent., as 
against £30,510, equal to 57°88 per cent. for the corresponding six 
months. These charges for pumping, ventilation and hydraulic 
lifts for the past half-year amounted to £3,280, equal to 6 per cent., 
as compared with £3,660, or at the rate of 6˙88 per cent. for the 
corresponding period of 1909. The Mersey Railway Act, 1910, 
received the Royal Assent on April 29th, 1910, and under it the 
period during which the interest on certain of the debenture stocks 
is contingent on the available net revenue of the company, and the 
holders of each of these stocks are entitled to appoint a repre- 


sentative on the board is further extended until December 31st, 
1915. 


. STOCES AND SHARES. 


Tuesday Evening. 


Bustness in the Stock Exchange has dropped into a jog-trot, and 
rather an erratic jog-trot at that. Investment securities are swayed 
by the curious movements in Consola and Home Railway stocks 
fluctuate erratically, Industrials, as a whole, are quiet, with a fair 
amount of steadiness. 

The Rubber excitement comes on and off at intervals. From all 
that can be gathered as to the position of the market for the raw 
material, it seems patent that the sellers have taken over-great 
liberties, and consequently there may be a further rise. But for 
the practical- purposes of the real investor in rubber shares, it would 
be a good thing if the price of rubber were to settle down to a 
reasonable basis—say, seven shillings a pound, or thereabouts, and 
stay there. 

Home Railway stocks connected with the electrical departments 
are better in the cases of the active issues. Central Londons remain 
very inanimate, and it is evident that unless the weather changes 
considerably for the better, the hopes of the' Japanese Exhibition 
traffics will have to undergo modification. Proprietors of the stock 
who come to the City are able to see with their own eyes that the 
Liverpool Street extension is actually under way, and they may 
take consolation in the prospect of what the future has in store for 
them when the work is completed. City and South London is i 
lower. . 

Metropolitan Consolidated rose $, and Districts 1, the latter being 
favoured by the speculative buyer on the look-out for low-priced 
stocks with prospects of improvement. The report of the Under- 
ground Electric Railway has given satisfaction, from the fact that 
it shows & credit balance on the first half of the year, and both 
classes of the junior bonds are up a point apiece. The attention of 
the investor may be directed to the company's 43 per cent. bonds, 
which, at the current price, give a yield of 5 per cent. on the 
money, and which, so long as the company continues to progress, 
have a very reasonable prospect of quiet advance in price. 

Further er dividend markings, made last Friday, in the list of 
the electricity supply companies, are as follows :— 


Share. d Fall in price. 
8. * B. LJ 
Brompton Ord. „ S. 16 0 
" ref. ie = vis 8 6 8 9 
Charing Cross Ord. xa . 2 6 2 6 
Pref. " 2 3 2 6 
Kensington Or - ss 4 0 5 0 
Metropolitan Ord. .. ae à. 20 2 6 


Except for these, the catalogue of shares displays practically no 
alteration. The Gas Light and Coke Co. replies to the recent 
advertising campaign of the electricity undertakings with the 
announcement that the City of Westminster is about to revert to 
the use of gas in most of its streets in the autumn, and such a 
statement ought to stimulate the electric energies to greater 
exertions. 

The effect of what may be called the Pearson incident in the 
American Railroad market has already been effaced, and the 
Canadian-Mexican issues are going ahead again. Mexican Light 
and Power descriptions have hardened, Mexico Trams are 1 up, 
and have been better still. Canadian General Common gained $, 
and Shawinigan Water rose to par. Rio Trams are a quiet 
market at 934, the First Mortgage bonds are 983, and the Seconds 
891, both issues, of course, bearing 5 per cent. interest. British 
Columbia stocks have improved substantially. 

Telegraph and telephone varieties are generally hard. Anglo 
" A" has been up to 264 within the week, but the price slackened, 
and took Direct United States Cable shares with it. Submarine 
Cables Trust certificates maintain their rise, and Commercial Cable 
Debenture advanced 4. There are no movements in Mackays. West 
India and Panama shares moved back a little. The Eastern group 
is steady, but prices are almost unchanged. 

National Telephone Debentures continue to be bought, and the 
834 per cent. stock has risen a further half-point. The Preferred 
and Deferred stocks, as well as the shares, are e dividend. 
American Telephone and Telegraph issues improved, and Chili 
Telephones are 4 better, United River Plate Ordinary gaining yy. 

Henley's are unaffected by the dividend declaration. India- 
Rubbers fell 4, and Dick, Kerrs went a trifle easier. Callenders are 
4 lower. Miscellaneous issues exhibit a very quiet tendency as a 
whole. 


W. T. Henley's Telegraph Works Co., Ltd,—The 
directors have declared an interim dividend on the preference 
shares at the rate of 44 per cent. per annum, less income-tax, and 
on the ordinary shares at the rate of 10 per cent. per annum, free 
of income-tax, for the half-year Padre v June 30th last, both payable 
September Ist. l 
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SHARE LIST OF ELECTRICAL COMPANIES. 


* 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Closing Business done 


Stock Closing 
Present Dividends for the last r week ended 
NAME, or Quotations Quotations 
Iste. Share. four years. Aug. 9th. | Aug. 16th. =o 
jul a — > —_ SS — — —— 
1906. | 1907. | 1908. | 1909. Highest| Lowest. 
25,000 | Amazon T aph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil Bg— 3j 88— ‘3 * 
500 Do. b. Red. ride a rds rer a Stock | 5 5 5 5 95 — 97 95 — 97 
855, 198,000 damit elephone & Tele e ..| $100 8 8% | 8 8 135 —138 196 —139 je 
$58,000,000 || Do Golat. Trust, 4% (1102500 and $100 | 49, 4% 4% 4 | 91 — 98 93 — 95 eb ee 
558,460 | Anglo-American Telegra; è i T .. | Stock | 8j 34% £3 4s.| 38 64 — 66 7 
8,220,710 |. Do. o. fev 6 % Pref. Stock | 6 6 69516 g 1 1083 108 108 pi 
8,220,770 | Do. do. do. Deferred Stock | 1} 1 8l- 25 264 4 
47,725 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 5 5 5 5 101 —108 1014—1 iis . 
44,000 Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 9 — me op 
9,449,176 | Commercial Cable, Sting. 500 year 4% Deb. Sk. k. Red. Stock 4 4K [464 834— 84 — 86 85g | 84 
16,000 | Cuba Telegraph T 10 5 6 6 6 84— 9 9 — a 
6,000 Do. 10 o% Pref. ; * N d 10 10 10 10 10 164— 173 1 17 ds te 
12,981 | Direct Spanish Telegraph, Ord. ase 5 4 4 4 4 -- A Se 
6,000 Do. do. 8 Cum. Pref. 5 10 10 10 10 2 T1— 7 T - 
30,000 Do. do. Debs. oe 50 Hi 4 44 43 99 —10 99 —101 Ve a 
60,710 Direct United States Cable" 20 4 4 4i 4% 149— 15i 148 — 153 141 148 
36,000 | Direct W. India Cable, 44% Reg. Deb., 1 tol 200, R. 100 44 44 44 44 984—1004 99 —101 de. we 
4,000,000 | Eastern Telegraph, Ord. Stock Stock | 7 7 7 7 132 —135 192 —185 184 184 
2,000,000 Do. 34 Pref. Stock 100 33% | 3455 | 34% | 34 — 86 — BÓ 854 
1,896,706 Do. Mort, Deb. Stock Red. Stock | 4 "4% 14 4 102 — 104 1 104 —. ne 
800,000 | Eastern Extension, e and China Tele. 10 7 7 2 7 7 123—1 1 1 i 128 
752,400 Do. 4% Deb. Stock. Stock 4 4 4 4 99 —1 99 —102 3 
200,0001 ro & S. Afric. Tel., 4 % Mt. Sb, oso) 25 4 %, 4 %, 4 pA 4 o6 100 —102 100 —102 Ay d. 
181,127 | Globe Telegraph eo Trust 10 54 55 51 54% 1 1 1 1 1 1088 
127 6 % Pref. 10 6 6 6 646,| 13—1 18 — 1 10 
,000 | Great Northern Telegraph of Copenhagen. . 10 20 30 18 R: * ot 
17,000 | Indo-European Tele $ 95  |18 18 18 18 53 — 55 53 — 55 b * 
841,880,400 E es — "E ($100 | 34% | 4 4 4i 84 — 88 84 — R8 23 Ja 
„000,000 Do. 4% Cum. Pref. $100 4 4 4 4 74 — 78 74 — 78 * T 
894,190 | Marconi's Wireless Telegraph * vs 1 N Nil | Nil | Nil 36— 82 45— N * 
Monte Video Telephone Co., Ltd. Ord. 2 Lf 48 6 | 6 6 17/- 16/3 
86,492 Do. do. do. 5 % Pret. is 1 5 5 15 5 — í 45— is i 
2,295,000 | National Telephone, Pref. Stock .. .. | 100 6 6% | 6 6 107 —1 104 —1054xd) 104 104 
8,725,000 Do. Def. Stock A 100 5 6% 6 6 1 I 1234—1244 xd 127 1234 
15,000 Do. do. 6 % Cum. Ist Pref. 10 6 69516 6 10à— 1 10 — 102xdj. .. m 
15,000 Do. do. 6 % Cum. 2nd Pref. ; 10 5 69516 6 1 1 10 —102xd! .. 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250, 000 5 5 5 5 5 96 . — 58— — 75 
2,000,000 Do. do. ^. Deb. Stock Red. .. | Stock | 84 8495 33 8495 — 99 97 975 
1,983,593 Do. do. Deb. Stock Red.. 100 4 15 4 4 $ 1004 —1 os 
179,318 | Oriental Telep. and Biek. 1 to 171,504, dH —4 paid. 1 7 8 8 S làá-— 1} 1 1 X- 
50,000 i do. do. 6 Cum. P 1 6 6 % | 6 6 1 1 1 1 * 
195,955 Do. do. do. 4% Red. Deb. Stock. 100 4 495 |4 4 — 88 — 88 i 
99,400 | Pacific & European Tel., 4 % Guar. Debs.,1to1 (000 100 4 10 4 4 96 — 98 > 984 - 
11,889 | Reuter's ; »» : 8 5 5 5 5 TÀ— 8 7 8 * 
145,955 Telephone Co. ot Egypt, 44 % Deb. Red. ..| 100 44 44% | 44 44% 98 —100 98 —100 s/a 
8,042 | Submarine Cables Trust. : E .. | Cert. 6 69516 P 129—182 199 —189 ec 
120,000 | United River Plate Tele hone 5 8 8% | 8 8 96 68— 7 7 - 
40,000 Do. 5 um. Pref., Nos. 1 to 40,000 5 5 595165 5% 1 5 57 
W. Coast of America, 1 to 30,000 & 58,001 to 53,008 24 | 2% 24% | 24 M 1 1 1 T 
150,000 Do. 4% Debs.,1to 1,500 guar. by Braz. Sub. Tel, | 100 4 1954 4% 96 — 98 ee 
207,980 | Western Telegraph, Ltd., os. 1 to 207,980 10 7 7% 7 7 1941— 14} 1 14 T 
800,000 Do. 4 Deb. Stock Red. 100 4 4% 4 4 & 99 —101 99 —101 1004 
88,821 | West India and Panama Telegraph . * 10 Nil | Nil | Nil | Ni aa— 35 H— H z 
34,563 Do. de 69 055-15 Ere 10 |8% 635 625 | 6 &l— 9 9 
4,669 Do. do. 6 g Cum. 2nd Pref. a 10 Nil |£2 15 144 8— 9 8— 9 
80,0001 Do. do. 65% Debs., Nos. 1 to 1,800 100 |[595,|595|5 2 5 | 99—101 994—1014 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 aug SE RFT: Trams, 5% Cum. Ist "t 1 kto) 5 5% 48. 48 4— 4 91/8 87/4} 
500,000 "Do. 2nd Pref., 800,000 to 1,900,000 5 Ex 5 43— 4i 4à— 43 bi es 
4,465,674 Do. Deb. Stock se T. Boek: 1' 5. 4 90 — 914 90 — 914 914 902 
Auckland E. rant 5 96 1st Mort Deb. Stock 100 5 5 108 —105 108 —105 VA 1 
£30, "Babcock & Wilcox, 1 to 530,000 85 1 20 24 51— 58 53— 58 bin 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 6 6 la — lfs lfa— 15 í és 
1 British Aluminium 5 % Mort. Debs. Red. aa) | 100 st 35 * ‘ox ns 
500,000 | British Columbia E. Rail Def. Ord. Stock . 100 6 8 141 —146 144 —148 1 | 146 
400,000 Do. ng Ord. Stock : 100 5 6 122 —126 124 —128 1 32 
400,000 | Do. 5 % Cum. Perp. Pref. Stock ..| 10 | 5 5 95 | 1084—1114 109 —112 111 1094 
Do. lst Mort. Deb., 1 to 6,250 40 44 4 102 —104 102 —104 T aie 
212,600 Do. 4 Vancouver Power Debs., 1 to 2, 200 100 4 4 100 —108 100 —108 
183,801 | British Electric Traction : 10 il il i: 1 1 
161, Do. do. : Cum. Pref. .. "E 10 6 Nil 2 8] 2 84 56/3 
1,473,658 Do. do. . Deb. Stock Stock | 5 b % B6 — 90 86 — 90 88/- 
5 Do. do. t4 3, Sn Deb. Stock Red. | 100 | 44 43 68 — 78 68 — 73 i? 
100,000 | British Insulated and H Cables * : 5 10 10 — F 7 TPs 
,000 Do. do. 6 95 . Pref. H 5 6 6 A af e 
500,000 Do. do. 43 % 1st Mort. Deb. Red.. 100 4 44% | 101 —104 101 —104 
204, 9401] British Thomson-Houston 44 % lst Mort. Debs. .. | 100 4 4495 | 101 —104 101 —104 
400,000 egy Westinghouse 6 % ref., 1 to 200, 000 and 5 Nil Nil ‘fj A * E if 
' 205 001 to 75,000 
1,316,858 | — Do. 4% Mort. Deb. Stock. 100 | 4% 49,| 61 — 63 = s$ ^ 
50,000 |! Browett, Lindley & Co. I... 1 Nil Nil 1— th “i 80 A 
50,000 Do, '6 % Cum. Pref. 1 | Nil Nil | 14/6 to 15/6 TI 15 za = 
140,976 | Brush Electrical Engineéring, Ord., 1 to 105,731 . 2 Nil Nil 0 — . : 
000 Do. e -cum. 6 % Pref.. * 2 Nil Nil 0 — 9 — M SE: 
Do. J Der». Deb. Stock  .. | Stock | 44% 4 % 39 — 44 89 — 44 env dene 
Do. pela 2nd Deb. Stock.. | Stock | 44% 44% | 23 — 97 99 — 27 $3 | is 
137,610 ees aod : to 1i 610 5 8 96 “By; Ao 4— 4 87/6 |o 
45, 95 Cum. Pref., Nos. 1 to 99,990. . 5 5 96 5 | 48— 4 dt- 4 97/6 " 
850,000 Do: 470 % 1st Deb. Stock i9 es 100 4} 44% | 96 — 99 — 99 $5 ; 
85,000 | Callender's Cable obstruction shares 5 15 104 |  91— 10 9 — 10 "b ax 
800,000 8 J e Mort. t. Deb. St “i Red. | stock 430 4 100110 001—102 £ a 
0. or e oc e toc 4 4 — 1004—1 $3 ; 
Cape E. Trams., 1 to 491,222 "ik 8 a ? 
450,000 Castner-Kellner Alkali, 1 to 450,000 . 1 |8 123% | 93— A} 2— 2 57. 57% 
210,153 do. 43 % 1st Mort. Deb. Stock 3 10 | 44 144, —107 101 107 x 
1,890,690 Cental London Railway, Ord. Stock . | Stock 4 % 8 8 — 85 64 — 66 xd 65 643 
554,655 do. 4% Pref. Stock Stock | 4 % 4 9 81 — B6xd | 85 A: 
554,655 Do do. Def. do. Stock | 4 % 2% 49 — — 51 49 — 51 M IK 
1,480,000 | City and South London Railway Và Stock | 24% N% 27 Pi 27 — 28 281 271 
85,000 e MO Debe. és 8 5 96 il i— 3 es 80 
st Mort. Reg. De 
100,0001 { 900 of £100, and 901 11,000 of £50 Rea Ho [5% 5 96 B4 — 87 


* Unless otherwise stated, all shares are fully paid. t From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES. Continued.) - 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—« Continued.) 


- 


Prese Stock Closing . Closing Business done | Rise +| Present 
5 NAME. 0 cee for the Quotations Quotations week ended or Yiel 
i Share. BETON Aug. 9th. Aug. 16th. Aug. l6th, 1910. | Fall — | per e 
: . 1906. | 1907. | 1908. | 1909. Highest: Lowest £ v. d. 
960,000 | Dick, Kerr & Co., 1 to 960,000 . ; 1 110 10 % 6 % 6 96 làÀ— 1 1— 1 2A $s — 1 5 6 8 
` $06,000 Do. do. 6 % Cum. Pret. 1 to 805,000 . 1 6 6 6 6 95 1 — 1 1— lg Se s 56 8 

971,030 Do. do. 44 % Deb. Stock 100 43% | 4455 | 44% | 43 98 —101 —101 : 491 
60,000 | Dublin United Trams. (1896), 6 % Pref., 1 to 60, 000 10 6 6 6 3 18 — 14 122— 18]xd 478 
99,961 Edison & Swan Utd., A shs., £9 pd., 1 to 99,961 5 % | 93% | Nil | Nil ps ? m 0 Nil 
17,189 Do. " A" shares, 01—017,199 `.. 5 | 44% | 2495 | Nil | Nil zu c Nil 

po: 4% Deb. Stock Red. 100 4 19414 63 — 68 63 — 68 517 8 
3720 Do. 5 & 2nd Deb. Stock Prov. Certs. all pd. 100 5 5%|5%|5 79 — 82 79 — 82 6 111 

112,100 | Electric Construction, 1 to 112,100 2 Nil | Nil | Nil | Nil j d Nil 
31,890 Do. do. Aston g Pref., L to 81,900... 2 7 7 ie 1% 1 1 1 1 9 6 8 
25,000 General Electrio Co. (1900), 5 % Cum. Pref. 10 5 5 5 - 7 8 7 8 6 5 0 

200,000 Do. do. 4 & Mort. Deb. Stock | 4% p ‘a 4% 82 — 86 82 — 86 413 0 

. "73,000 | Gt. N. & City Rail. Pref. Ord. TA 4%, 1 to 78,000 10 4% | 4% | NI | NÜ d 1 is 1 5 , M Nil 

96,000 „ & Batley, d Cum. Pref. : 10 fae a Ny fa Se .. sa 1 1 1 1 IN M vi 610 8 
80,000 do. Mort. Debs. e es 100 5 96 5% 5965 | . 102 —1 102 —1 22 25 J3 4 16 10 
40,000 Henley s (W. T.), ee Works, Ord. .. .. 5 15 2 15% 115% 1595, | 19—1 12 — 19 155 nh a 517 8 
40,000 do. Pref. 5 4 96 96 | 44% 4i— 5 — ME ＋ 1 1 5 9 

150, 000 D do. 4 Mort. Deb Stock Stock 43 | 4 $ 43% 105 —107 105 —107 zi Eos ss 441 
50,000 | India-Rubber, Gutta-percha & Telegraph , 10 10 % 10 10 % 10 144— 1 144— 15} 15} 143 611 2 
87,500 Liverpool 5 ilway, Ord. .. . 10 Nil | 4% | Nil | Nil 18 Nil 

10.000 Do. Pref., fully paid .. 10 5 5 h 5 „ 5 — 5 44— bjxd 910 6 
600,070 | London United diem (1901) 1 to 50, 0077 Sa 10 3 |3%] NI | .. jm 2 1 Nil 
iren Do. do. 60,008 to 100, ,000 : 10 3% 3 Nil 1g— 1 Nil 
600 Do. do. 5 % Cum. Pref., 1 to 125,000 10 14 5% 9 — 9 — 15 0 0 
1,649,990 Do. do. 4 X, 1st Mort. Deb. Stock. 100 4 4% 4 % 4 67 — 71 67 — 71 T 5 12 8 
5,782,062 | Metropolitan Consolidated .| 10 1 3 495 |1 8T1— 881 381— 382 87i +$ | 211 7 
2,640,914 . Surplus Lands. 100 22% | 28% | 23% | 2 65 —67 65 — 67 66 65 T 421 
8,235,000 Do. District we 100 Nil il 11 11 20 —204 21— a 24 2% | +1 Nil 
991,897 | Metropolitan Electric Trams., Ord. eee. RS 1 2s .. | 48 sa — $3 4i— 42 T - 5i 515 0 
814,016 Do. do. Defd. 2 1 Nil | Nil | Nil x ' 1 : Nil 
, 900,000 Do. do. 5 % Cum. Pref. . 1 5 5 5 5 f 45— 42 xd| 16/8 js 514 3 
696,600 Do. do. 44 % Deb. Stock Red. | 100 44% | 44% | 48% | 44 — 99 96 — 99 97i -" 4 10 11 
$10,828,200 | Mexico Trams Co., Common Stock j m - vs s 6, 7o 118 —120 119 —121 121 119 + 4 419 2 
$9,000,000 Do. Ist Mort. &-year 5% au. Bas. nn -i 5 5,96 99 —100 99 —100 993 A. 600 

245,500 | Potteries Electric Traction 1 4% 4 Nil s i - . — 

245, 500 Do. 5% Cum. Pref... - x 1 5 5 5 5 95 xd 6 17 11 

245,000 Do. 44 % Deb. Stock .. .. | 100 44% 4 Ej 43 44% 82 — 85. 82 — &5 5 8 6 
87,350 | Telegraph Construction and Maintenance. 12 15 % 173% 15 % 17% 33 3476 zi 518 8 

140,000 Do. 4% Deb. Bds., 1 to 1 ,500 Red., 1909 | 100 4 1% 14% 4 X 101 101 3 18 11 

1,000,000 Underground Electric Raila; % Prior Lien .. " : ex 5%] us 1 1 1 1 1039 $i 416 7 
2,800,000 Do. do. Bonds M : e | 48% | 44% 87 — 89 88 — 90 +1 5 0 0 
4,900,000 Do. do. H income Bonds i e M: ^ ko zi. 37 — 39 38 — 40 ^ +1 Ja 

66,666 | Willans & Robinson, 1 to 90,000 & 80,001 to 116, 666 1 Nil 10 % | 5.965 | Nil ! j i. 
66,666 Do. 696 C. P., 30,001 to 80,000 & 125,001 to 141,666 5 os 6% 6 18 1 1 1 1 8 11 5 

945405 | Do. 4 4 let Mort. Deb. Stock `. 100 4% 4 444 4 60 — 70 60 — 70 | M 4 

ELECTRICITY SUPPLY COMPANIES. 
80,449 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10% 10 % 10 % 10 % ih 1 m 7Axd 175 à 615 7 
9.551 Do. do. 7 % Cum. Pref. 5 7% 7 7 96 14 1— 7 201-10 xd 714 415 9 
400,000 | Central Electric Supply 4% Guar. Deb. Stock .. | 100 4 4 4 E 4 99 —102 —1 818 5 
. 80,000 | Charing Cross and Strand Electricity Supply 5 5 5 5 05 , 4 8 xd 6 9 0 

80,000 Do. do. do. UP Cum. Pref. 5 % 44% nis 4 4 Ag Kd e 417 4 
80,000 Do. “City Undertaking ” 4$ Cum. Prf. 5 44% 5 4% | 4 4 4 417 0 

445, 786 Do. do. 4% Deb. Stock Red. 0 |44 4% 4% 4% 91 — 99 97 — 99 426 

. 49,486 | Chelsea Electricity Supply, Oord. 5 44% | 48% | 43% % 4i 43 5 5 11 

175,000 Do. do. 43 W Deb. Stock Red. Stock | 44% | 44% | 44% | 44% | 99 —101 99 —101 491 
70, 595 | City of London Elec. Lighting, Ord. 40, 1 595 10 6 6 6 7 11 11 11 121 11 is is 6 06 
40,000 Do. Cum. Pref., 1 to 4 40,000 : 10 6% 16 6 a 1 114— 12 11 as ES 419 0 

. 400,000 Do. 5 % Db. Stk. s Vs .. Stock 5 % 5 5 5 190 —124 20 —124 ye es ke 4 ? 8 

800,000 Do. 43 % 2nd. Db. Stk. A 2s .. | 100 44% | 4à K a 1024 1024, se ` 4 10 
50.000 | County of Durham Electrical Power, Ord... 5 4% 2 Ti nai} we 2 1— 2 " Nil 
50,000 Do. do. do. 5 O Pref. 5 5 5 5 5 23— as . 718 10 

950,000 Do. do. do. 5% lst Mtg. Deb. | Stock | .. 5 % 8 $| sd- 96 94 = . |538 
40,000 | County of London Electric Lienting Ord. 1-40, 000 10 5 = 5 5 2 5 7 7 7 7 E , 670 
55,000 Do. do. Pref., 40,001—60,000 10 6 6 6 6%] 1 11 1 11 1017 : 5 9 1 

400, 000 Do. do. Deb. Stock Stock ite 44% 44% 442 104 —107 104 —107 " T 4.4 1 

400,000 Do. do. Md. Deb. Stock Stock 4 ^o | 48% | 44% | 49% 100 —108 100 —103 102 " 475 
80,000 | Edmundson's Electric CLE Ord. Shares.. 5 Nil | Nil il se i 828 Nil 
80,000 Do. do. Pref. .. s b 8 | Nil | Nil T 1 3 os . Nil 

430,500 Do. do. us 96 1st Mort. Deb. Stk. | 100 44% | 44% | 44% is 75 — 78 75 — 78 zs 5 17 5 

$8,150,000 | Electrical Dev. Co. of Ontario, 5% Ist Mtg. Gold Buds. $500 Ne . |5 5 [ 85 — 88 85 — 88 861 jo 5 8 8 

10,000 | Folkestone, 1 to 10,000 en 5 |58% 5% 53% 53% | 4i— 4 4j— 4 ia 515 9 
10,000 Do. 5 / Cum. Pref., 1 to 10, 00 ũ ũꝶ mm:. 5 5% 5% 5 5 4, = 5 — . 110 11 
90,000 Do. 44 % 1st Deb. Stock at ae ics 100 44 4 % | 44% | 101 —104 99 —102xd - m 488 
15,000 | Hove, 1 to 15,000 s 5 920 % 961 .7— 7 17— 7 EN : ae 518 4 

$1,876,000 | Kaministiquia Power Co., 5 o Gold Bnds. . ..| 100 "n .. [5 5 100 —102 ors i 101 . +$ 417 7 

21,000 | Kensington and Knightsbridge Electric Ord. : 5 10 10 % | 8 g 8 7 — 73 6 "ixd zá s : 5 10 4 
90, 000 Do. do. do. 4% Deben. Stk. | Stock | 4 4% 44 93 — 95 93 — 95 T m é 448 
11,600 | London Electric Supply Corporation, Limited,Ord. 8 4 23 895] .. 1g— 2 14— 2 zi ; B 4 811 
70,000 Do. do. «X, Pre. 5 6 % 6% 6 % 90 — bik 5 bf < . | 5191 

882,855 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock | 44 4 4 4 — 92 — s «is 471 

200,000 | Metropolitan Electric Supply, 1 to 100,000 . d 5 8 a 6 5 5 8}— 8 33— 381d 72/6 fe 17 8 2 
76,121 Do. 4 2 Cum. Pref. 1—71, 106. s 5 44% ^ ie 4— 4 4— 4 85/- 82,6 ea 500 

235,000 Do. 44 % lst Mort. Deben. Stock  .. | Stock | 4 0 4 44% | 44 102 —105 102 —105 es si ss 469 

248,000 Do. % Mort. Deben. Stock Redem. | Stock 96 | 8496 3476 34% | 82 — 85 82 — 85 84 z3 is 424 

$6,000,000 | Mexican Electric Light Co., 5% 1st Mtg. Gold Buds 100 5 5% 65 % 5 | 85 — 86 85 — 86 ' 84? 516 8 
19,585,000 Do. Light and Power Co., Ltd., Common ..,4$100 . 14% |] 38% | 4% 77 — 79 78 — 80 +1 5 0 0 
$2,400,000 Do. do. TX, Cum. Pref. Stk. | Stock T wae i 0 7 45 101 — 108 103 —106 104 102 +2 618 4 
12,000,000 Do. do. 5% Ist Mtg. Gold Bnds. 100 T E 5 5 8 93 — 94 931 93 +4 565 

250,000 | Midland Electric Corporation, 4$ 7o 1st Mort. Deb. | 100 44% | 44% | 4396 | 4d 954— 97 9 97 ME m 412 4 

190,491 | Newcastle-on-Tyne, 1 to 137,500 5 8 8 23˙ R 3: 4 3i— 4 219 0 
87,600 „ Do " 5 % Pref., 1 to 197,500 . 5 |595,1596 55|595| ab 4 4i— 4 58 5 3 

í Nort e roe an Electric Power Supply Co. 

150,000 5 v, Mortgages (Red.), Nos. . Tio 1 ios 100 e] d. (5% | 100 —102 100 —102 418 0 
10,852 | Notting Hill Electric Lighting ; 10 7306 7 717% 12 — 18 12 — 13 578 
20,000 | Oxford, 1 to 96 and 407 to 20,310 6 %% 7 7 1% 95 — 75 63— 67 Ds Pi 5 110 
119,694 | River Plate e Elety. Co.Ord. ..  .. Stock 23% | 6 % | 8 % 9 210—225 210—225 221 213 404 
100,000 | Do. A. Non Cum. Pref. .. Stock 6 N 6 6 , 6 105—115 105—115 vx es 5 4 4 

900,000 | Do. n 5%, Deb. Stk. Red. 100 §%15%!'5%!'5 T 1001 —1 1004—1024 | 4N 7 
40,000 | 8t. James’ and Pall Mall Electric Light, Ord. 5 10% 10 & 10 10 7 8 7 | 6 1 8 
90,000 | Do. do. 7% Pref. 20,081 to 40,080: 5 7% 7% 7 % 7% 6j— 7 62— 71 : . | 4a 7 
150,000! Do. do. 8) 9, Deb. Stock Red. ..| 100 33% i 38% 330, 53% — 86 84 — AR : 0| 4.15 
12.000 | Smithfield Markets Electric Supply, Ord. ! £6 Nil | Nil | Nil R 14— 2 1 2 zd : ; Nil 
65,000 | South London Electric Supply, Ord. 4 3 4 5 5 % 2 2 2 + A : 6 18 7 
130,100 Do. do. 5% ist Mort. Deb. 100 zu : 5 5 | 99 —102 99 —102 1014 " 5 418 0 
190,000 | South Met. Elec. Lt. & Power, Ord. 1 230 | 24% 21% |— d M A 618 4 
142,968 Do. do. 7%, Pret. 1 5 74, 7 % 70 H- ld JE 110 à 611 9 

294,520 Do. do. 44% Ist Deb. Stk. | 100 43% | 49% 4% 4% | 98 —101 —101 : 491 
80,000 | Urban Electric Supply, Ord. . 5 ff! ̃ M à— 1— 1 N 20 0 0 
50,000 Do. do. 5% Cum. Pref. 5 5% 5 % | 5% 2— 23 2— 23 10 0 0 
275.000 Do. do. 44% 1st Mort. Db. Stk. Red. | 100 | 44% 43% 43% | 44% 7 — 81 79 — 81 5 11 1 

808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . 1 S: : | 5 a 1 1- 5 14 8 
100,000 | Westminster Electric Supply, Ord. .. 5 12 % 110 % 110 % 10% at R 83— 87 8$ 61511 
£1,279 Do. do. % Cum. Pref. (Re b | 44% | 48% | 43% 43 5 — ot 5— : ; 4 110 

duced from 5% since 31st Dec., 1905) 
* Uniess otherwise stated, all shares are fully paid. + Quotations on n Stock Exchange 
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: Increase or 
TRADE STATISTICS OF JAPAN, 1909. 1908. 1909. 4 
; - K » Yen. Yen. Yen. 
eam turbines.— 
THE following statement, showing the imports into and exports From Great Britain ... pis 511,000 38,000 — 473,000 
from Japan of electrical and similar goods during the year 1909, is „ France js 8.000 — — 8,000 
taken from the recently issued official trade statistics ; the figures „ Germany jx e... 67,000 130,000 + 63,000 
for 1908 are given for purposes of comparison, and notes of any » Switzerland  ... ; 29,000 = — 29,000 
increases or decreases are added :— „ United States. s 136,000 64,000 — 72,000 
Increase or 
1908. 1909. decrease: Total ... 751,000 232,000 — 519,000 
Yen. Yen. Yen.- | l 
Galranised iron wire.— | Electric machinery.— 
From Great Britain ... $us 31,000 61,000 + 30,000 From Great Britain ... 667,000 826,000 + 159,000 
„ Germany = ... 1,533,000 1,149,000 — 384,000 75 5 677,000 916,000 = + 239,000 
„ Belgium Le xS: 32,000 24,000 — 8,000 » gium ii 26,000 — — 26,000 
„ Austria. . 14,000 227,000 + 13,000 „ Italy. 5,000 8,000 + 3.000 
„ Holland ius —- 21,000 — 21,000 », United States ... .. 2,340,000 1,249,000 — —-1,091,000 
„ United States sae 94,000 54,000 — 40,000 » Other countries ve 7,000 1,000 -- 6,000 
» Other countries 988 13,000 19,000 + 6,000 ` — TEE 5 „ 
s — i 17 y „0 : [] 0, PERS P 3, 
Total .. 1,738,000 1,334,000 — 404,000 
Rails.— Steam boilers.— 
From Great Britain. 385,000 447,000 + 62,000 From 5 ette . 841,000 — . 
„ German e. 2, 193,000 409,000 —1,784.000 " 2 * ; =. git L0 
p Belgium .. 86,000 121,000 + ` 35,000 " b „ „ 56,000 10,000 — — 48,000 
„ United States. 2,408,000 560,000  — 1,848,000 „ United States. 119,000 62,000 — 57,000 
» Other countries B — PoR Kos Total .. 1,332,000 913,000 — 419,000 
Total .. 5,072,000 1,542,000 —3,530,000 Lifting machines.— - 
Posts for electric wire, materials From 685 Britain sivas 846.000 1,790,000: + 944,000 | 
for building, §c.— ». Germany $a. oe 191,000 31,000 — 160,000 
epee | a5 . Belgium aes ES 10,000 sis — 10,000 
From Great Britain ... . . ) 1,975,000 540,000 — 1,435, 000 " : 9 noes 
„ Germany Ii. Son 321000 E = oe „ United States e 92,000 40,000 — 52,000 
United States. ͥ 1, 535, ; —1,167, E n" — — 
„ Other countries. 37,000 27,000 — 10,000 Total 1,139,000 1,861,000 + 722.000 
„„ GE CR Cuoutchouc and a -per . 5.— 
Total 3,868,000 941,000 —2,927,000 (“0 choue and gutta-percha, crude | | 
z From British India ... is 36,000 71,000 + 35,000 
Submarine and underground cables. T DE F aie 205,000 427,000 + 222,000 
aa = tch India T 336,000 318,000 — 18,000 
9... 255,000 199,000 — 36, 000 " dia 318, : 
From 5 i ME 157.000 160.000 + E 000 ” Great Britain ... T 184,000. 426,000 + 242,000 
„ United States 9,000 — — 9000 „ germany 8,000 7,000 — 1.000 
ge 5 „ „ United States ... is 101,000 154,000 + 53,000 
Total ... 421,000 359,000 — 62,000 " Other countries . 17,000 | 62,000 + 45,000 
Insulated electric wire.— Total ... 887,000 1,465,000 + 578,000 
From Great Britain ... — ... 861,000 1,070,000 + 209.000 •r 
„ France. .... 109000 ^ 40,000 — 69.000 %% for machinery. | 
4, Germany is 229,000 210,000 — 19,000 From 95353 Britain Tom 245,000 194,000 — 51,000 
75 Ital: , 9 e.. eo 19,000 19 000 v 39 ermany eve 198,000 l 146,000 — 52,000 
United States 229,000 174.000 — 55,000 „ United States ... 58.000 42.000 — 16,000 
5 Other countries - = 4,000 + 4,000 „ Other countries 8,000 11,000 + 3,000 
Total ... 1,447,000 1,517,000 + 70,000 Total ... 509,000 393,000 — 116,000 
Locomotives and tenders, — | _ The export of electric dynamos and electric motors from Japan 
From Great Britain ... i 185,000 179,000 — 6,000 in the years 1908 and 1909 were as follows :— 
e. 121.000 1,013,000 + 892,000 i 
ot <i co . Eno 
» United States ... e. 1,355,000 | 23,000 — 1,332,000 : Corea ce = 1 80000 75000 Nd : 900 
1 .. 1,723,000 1,215,000 — 508,000 » Asiatic Russia zm Lm 8,000 + 8.000 
Ton M a , „ Philippine Islands . 1,000 11,000 + 10.000 
Railway passenger cars, Freight ^ on 2 we - — . . 4,0000 + 4,000 
wagons, Fc. n „Other countries : 2.000 5.000 + 3,000 
Great Britain ... oe 550,000 17,000 — 533.000 i : 
ien Germany M S 82,000 27,000 — 55,000 Total ... 318,000 322,000 +. 4,000 
, Belgium .. £4,000 12.000 — — 32,000 | | 
„ United States. 759,000 18,000 — 741,000 TEES 28/030. 
„ Other countries ae , 2,000 1,000 — . 1,000 
Total .. 1,437,000 75,000  — 1,362,000 | | 
VVV . | The Prevention of  Consumption.—The Special 
From Great Britain ... i 65,000 348,000 + 283,000 Appeal Committee of the National Association for the Prevention 
„ Germany — oes 18,000 86,000 ＋ 68,000 of Consumption is endeavouring to raise the modest sum of £5,000 
„ Norway — one = 9,000 + 9,000 a year for the purpose of a general educational campaign. It is 
, United States ... 379,000 685,000 + 306,000 stated that this disease costs the nation 60,000 lives a year, and 
Soe eee ee oR many millions of pounds in money value, and as one of the chief 
Total ... 462,000 1,128,000 + 666,000 factors in its spread is the want of knowledge regarding the 
e e : methods of prevention, especially amongst the working classes, 
xd Rg wn i 8 2 : = which are the greatest sufferers, there is no doubt that a great 
From Great Britain ... — 1,059,000 580.0000 — 47 9000 deal of benefit can be derived from wisely directed efforts to 
„ Germany Rex n 99,000 47.600 — AE disseminate information and advice regarding the disease. Full 
„ Belgium es 16,000 1000 — 15000 particulars of the movement can be obtained from the Hon. Secretary, 
„ United States ... 593,000 77,000 — 516,000 20, Hanover Square, W., and we are sure that many of our readers 
Total 1.767.000 705.000 1062 000 will be willing to support so admirable a project. 
. 1008 oa E : 7 d 9 — 17 P 1 Tr $ . R 
amway Workers’ Union.—On August 10th the 
Gax engines, petroleum engines, and twentieth annual delegate meeting of the Tramway and Vehicle 
hot-air engines.— ; hien Si 1 85 o in yd Central Hall, Manchester. 
Great Britain ... 668.000 297.000 — 371,000 ouncillor Littler, the presi ent. said t e society had a membership 
From Germany a 155 236,000 55.000 — 181,000 of 16,000, and funds amounting to 4 34,000. Councillor Fox, 
" Belgium 1 . "n 9,000 1000 — 8000 welcoming the delegates, said that in his opinion the day had arrived 
A Sweden... "s 3,000 1,000 — 2,000 when there should be an eight-hour working day for all tramway 
e United States ... re 50,000 29,000 — 21,000 men, both inside and out. In the afternoon the delegates proceeded 
01 | 8 to. Belle Vue, where they were entertained by the Manchester and 
M em Total „ . 966,000 . 383,000 — 583,009 Salford branches, The conference was resumed on Thursday, 
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REVIEWS. 


Outlines of Electrical Engineering. By HAROLD H. SIMMONS, 
A. M. I. E. E. London: Cassell & Co., Ltd. Price 
218. net. 


The principal object of this work is to present a general 
survey of the principles and operations of electrical engi- 
neering. The treatment of each subject is, of course, not 
gone into in absolute detail, but a scheme has been adhered 
to of dealing generally, but clearly and succinctly, with 
each particular branch. It is hoped by this means, as the 
author states in his preface, that the book will be found 
useful as giving a comprehensive, though not exhaustive, 
treatment of the wide field of electricity applied to 
engineering. 


The work contains 914 large pages and 923 illustrations, ' 


the pane and general get-up are excellent, and the binding 
is good. 

It is the kind of book that would do very nicely for a prize 
to a not too-specialising student. It is something between 
an encyclopedia and a text-book. It will always look well 
on the bookshelf, and is continually capable of supplying 
wholesome and more or less light scientific reading. That 
is to say, the book is not exclusively for the expert, nor yet 
for the student, but will in general be found useful to both. 

We will notice a few of the points that are of particular 
interest, as obviously, in a work of this size, it is impossible 
to go into details. 

The chapter on accumulators is very full and very good, 
and the illustrations are excellent. The diffusion of elec- 
trolyte, discharge voltage, discharge rate, variation of 
capacity, methods of pasting the grids, &c., are gone into in 
much detail. Illustrations are given of accumulator hydro- 
meters, sections of positive and negative plates, &c., and 
squared-paper diagrams of voltage rise, voltage variation, 
and so on; and, in addition, there isa set of drawings of 
the Tudor accumulator. The Epstein, Lithanode and 
Crompton-Howell accumulators are also discussed very fully. 

Section 3, the electro-deposition of metals, is the best part 
of the book, and the treatment is better than we have seen 
in any similar work. Chapter I of this section is intro- 
ductory. Chapter II is on electroplating, and deals with 
the bath, the silverplating solution, the bright silver solu- 
tion, brassing solutions, copper solutions, the nickel solution, 
the gilding solution, acid pickles and dips, the striking 
solution, stripping and stripping solutions, containing tanks 
and vats, and apparatus for mechanical treatment of surface 
for receiving solution. 

Chapter III deals with the silverplating of copper, of the 
alloys of copper, of zinc, of the alloys of zinc and of polished 
iron and steel, the nickel-plating of castings, of wrought-iron 
work and of zinc, finishing and colouring work, management 
and estimation of solutions, and suspension of anodes. 

Chapter IV is on the equipment and management of the 
plating shop, and has to do with current generators, 
resistances and measuring instruments, and gives exhaustive 
tables dealing with this aspect of the subject. 

Chapter V deals with electrotyping and goes into detail 
on outline of processes, materials used for protection of sur- 
faces, preparation of porous surfaces, preparation of plaster 
piece moulds, preparation of non-porous surfaces, varnishing 


of metal, china ivories, &c., preparation and use of moulding 


materials, moulding in plaster-of-paris, casting in plaster 
from jelly moulds, moulding in gutta-percha composition. 
The whole is accompanied by numerous diagrams and illus- 
trations, excellently reproduced. 

In the section on the magnetic circuit, some interesting 
details are given of the lifting magnets at the Woolwich 
Arsenal, of Boult's railway signalling system, and of magnetic 
separators. 

A chapter on methods of testing will be found useful by 
students and practical men, and another on works testing 
should be much appreciated. 

The overhead and conduit systems of tramway traction are 
well treated, and there is an interesting and very original 
chapter on railways. 

The sections on telegraphy and telephony, which conclude 
the book, differ largely in the treatment of the subject from 
the methods in the ordinary text-books, the aim being, as 


the author himself states, to fill gaps which appear to exist 
in the current literature. Wireless telegraphy, in its most 
up-to-date form, is fully developed. 

The preparation of this work must have entailed enormous 
labour. It is to be recommended to everybody, and especially 
to every student who desires to possess a comprehensive 
volume covering all branches of modern electrical engi- 
neering. 


Elements of the Differential and Integral Calculus. By 
A. E. H. Love. Cambridge University Press. Price 5s. 


The contents of this work comprise the gist of some 20 


lectures delivered annually to students of chemistry and 


engineering. As the author states, an attempt is made to 
give the fundamental conceptions of this important branch 
of mathematics to students who know little algebra and less 
trigonometry. He believes that to make a start, the 
binomial theorem in algebra and the addition theory in 
trigonometry are quite unnecessary, and that a very little 
geometry, a minute dose of algebra (but nevertheless includ- 
ing the law of indices) and the definitions of the trigono- 
metric functions are all that is essential. If we mistake not, 
we have heard all this before from authors of an advanced 
school, who nevertheless had an amusing habit of falling 
back on the higher mathematics to give point to their 
arguments. In our opinion, the sudden enthusiasm that has 
arisen to dish up the calculus to all and sundry is to be 
deplored. 

Still more to be deplored are the inducements held out, 
in the form of ground bait, that practically no previous 
mathematical training is necessary, and all that is required 
is a knowledge of how to add two and two together. We 
are familiar with a class of boys of about 15 years of age, 
who are regularly taught the differential calculus as part of 
their third-year course. They can differentiate the product 
or the quotient of two functions (including the trigonometric 
and logarithmic functions), with excessive ease; in fact, 
nothing in this line is too hard for them, yet they do 
not understand what they are doing. They are training 
the memory, but not the thinking part of their brains. 

The work under review is, however, a good one. The 
subject matter is put in a very clear and straightforward 
manner, and does not fall into the common error of being 
semi-practical and semi-theoretical in treatment. For, after 
all, mathematics is mathematics, and there is no short cut ; 
what is known as “ practical mathematics” is often a very 
long cut indeed. 

Chapter I is introductory and gives notions of gradients 
with squared-paper illustrations. Chapter II goes on to 
differentiation proper and clearly explains what is meant by 
dy|dr. Illustrations are given from the speed of a falling 
body, the speed of a moving body, and rate of change in 
general. The elementary rules of differentiation are then 
treated, and the chapter concludes with the notation of the 
second differential coefficient. Chapter III gives some 
applications of differentiation, maxima and minima, and the 
theorem of intermediate value. Chapter IV commences 
integration and exemplifies by volume of part of a sphere, &c. 
Chapter V deals with some applications of integration. 
Chapter VI has to do with that difficult matter for the 
student, the exponential function, and the treatment is 
simple, precise and the best we have seen. Chapter VII 
goes on to trigonometric functions, but is unfortunately under 
the necessity of explaining the trigonometrical symbols and 
quantities. Chapter VIII deals with methods of integration, 
and Chapter IX with various results connected with arcs 
and curves. Chapter X considers the definite integral as the 
limit of a sum, and Chapter XI gives some applications of 
definite integrals to mechanics, such as centres of pressure, 
moments of inertia, & c. An appendix deals with the graph 
of a rational integral function of the first degree, limits, 
indices and logarithms, the exponential limit, the mensuration 
of the circle and radian measure of angles, and trigonometric 
limits. 

At the end of each chapter there is a set of examples for 
the student to work out. 

We do not believe that anyone who has not a pretty 
broad and general mathematical training, wlll successfully 


E 
x " r 
à P " 


THE 


Vol. 67. No. 1,708, AUGUST 19, 1910.] 


ELECTRICAL REVIEW. 


813 


— — . ͤ3—ů34— a — 


tackle this work—not that the book is at fault, but 
because, in our opinion, the thing is not possible nor 
according to the laws of nature. As a matter of fact, 
this is the very type of book we should advise anybody to 
use who desired to start on the calculus, but we should first 
say to the user, Be sure that you have worked at mathe- 
matics long enough to have caught hold, before you touch 
the calculus at all.” | 


Applied Mechanics: By PROF. ANDREW JAMIESON, 
M. Inst. C. E., Vol. I, Applied Mechanics, 6s. ; Vol. II, 
Strength of Materials, 58.; Vol. III, Theory of 
Structures, 5s.; Vol. IV, Hydraulics, 5s.; Vol. V, 
Theory of Machines, is not yet issued. London: 
Charles Griffin & Co. 


Nothing succeeds like success.” The author of these 
text-books was among the first to grasp the elementary 
principles of writing for students. Until recently there were 
two volumes—somewhat bulky—on Applied Mechanics, but 
in this new edition the two volumes have been split up into 
five. It is certainly an improvement. Each of the four 
books now before us is of a handy size. The sub-division 
follows that stated in the rules and syllabus of examinations 
applying to the. election of Associate Members of 
the Institution of Civil Engineers The particular 
‘method of dividing up the subject is also practised in 
practically all of the University Colleges and the higher 
Technical Schools. The Board of Education is moving in 
the same direction, for it has at last agreed to split up the 
Applied Mechanics Examination into two separate parts. 
Of course, these books are primarily written for those 
studying for examinations. There are a large number of 
such questions printed in each volume, and they will be 
found of great value. | 

We have only two faults to find with the books. We 
dislike catalogue illustrations in a text-book, which usually 
do not convey much meaning to the student, and enable 
the critical to mention the word “padding.” Thus 
in Vol. I, p. 128, Vol II, p. 123, Vol. IV, pp. 220, 218, 
211, 191, 190, 189, 180, 179, 177, 111, 105, 104, 52, 80, 
&c. These are illustrations of value in certain places, but not 
of much use to the student. The other fault about these 
books is the question of price. "That is a delicate matter, 
which hardly falls within the scope of a review; but it 
is, of course, a question for the prospective purchaser. 
Possibly in the next edition the books before us will be 
enlarged. N 

We do not see any way of improving Vol. I ; but in Vol. II 
a little more might have been said about the more recent 
researches. Thus we look in vain for. Lilley’s name and 
work under long columns, or Guest’s experiments and those 
of other workers upon problems connected with combined 
stress. However, the work mentioned is sound, and the 
author is wonderfully clear. : 


In Vol. III we feel that the subject should have been 


carried further—it is not much more than graphic statics; 
we had hoped for complete designs of roofs, bridges, &c., and 
something about earth pressures and the stability of masonry 
dam. | 

Vol. IV is the best book for the money on hydraulics on 
the market; but bere, again, we wish that the admirably 
lucid manner of exposition used for the more or less elementary 
work had been carried just a step further. At the same 
time, it is only fair to add that for the student commencing 
any of the subjects which these volumes cover, there is no 
better method of gaining a knowledge of the elementary 
work than by studying them. 

We await with great interest the volume on the theory 
of machines, for of all subjects it is one most difficult 
for the student to grasp, and it is the one which the author 
of these books has, in previous editions, treated most 
admirably. There are some thousands of students, and 
probably hundreds of teachers, who are indebted to Prof. 
Jamieson for his books. "They have always been successful, 
and, as was said earlier, * nothing succeeds like success.” 
These volumes will be a success. We have ventured to 
indicate, in a friendly manner, a few points which, if the 


more successful in a future edition... . xb as ad 


hints. are accepted, we fancy. will make the text-books yet 


THE EFFECTS OF EDUCATION. 
 [ooxMUNICATED.] 


ALONG with the rapid strides made by electricity, and 
largely contributing to those strides, there haa been a universal 
advance in education and the facilities for obtaining the 
same. Where in this country 20 years ago the Mechanics' 
Institutions formed the sole means outside the Universities 
whereby the study of science could be pursued, tlie number- 
less publie and private technical schools and colleges now 
allow thousands of men to study the various departments of 
engineering science with which their every-day work is 
associated. 

At first sight this seems to be only as it should be. 
Both master and man are bound to benefit by the establish- 
ment and encouragement of such application to text-book, 
laboratory and special research work, and there is no doubt 
that great benefit is being derived therefrom. We propose 
to examine the question, however, upon its other side, and 
to ascertain whether such general and easily obtained 
education is in itself an unmixed Dlessing. i | 

. Undoubtedly there are many men who now rise to positions 
of eminence in the electrical world owing to their taking 
advantage of this or that scholarship, or to their having been 
able to gain the necessary theoretical training in combination 
with their practical work. Such achievements would have 
heen impossible under the old order of things. These are, 
however, the exceptions. Generally there must be an im- 
provement. Employers have, or should have, a higher class 
of workman or foreman than formerly, and employers them- 
selves are less subject to the rule-of-thumb in connection 
with their various products and the organisation of manu- 
facture. All this must be of necessity beneficial, and stimu- 
lating to industry. | 

Unfortunately, however, the possession of the new learning 
is not the key to success, so that one man may be equal to 


another intellectually and in actual knowledge, yet nob go so 


far up the ladder. The evils which are present in the 
electrical world, and which operate to the detriment of the 
many, are just as much in evidence in other departments of 
life, and it is idle to gird at them as being peculiar to one 
sphere only. There is, however, not only one reason for the 
dissatisfaction which prevails in all ranks. Another, and 
more baneful one, is the flooding of the market by 
^smatterers" and amateurs who have taken up the electrical 
business in one branch or another because of some unaccount- 
able Eldorado notion that great things are to be expected 
from it. The result following on this surplus supply of 
aspirants may be seen in the advertisement columns of all. 
our papers, even if the correspondence columns give no 
clue. The rates of wages in some departments are either 
barely such as to allow of a living, or there is a standard to 
be reached in order to obtain a decent wage, which is out of 
all proportion to the return. This phenomenon of over-supply 
is not confined to the electrical world witness the com- 
plaints of our elementary school teachers. A surplus of any 
commodity is bound to reduce the price of that commodity. 
In the case of labour, however, it has another effect, namely, 
that the security of tenure for the worker is endangered. 
Change is the order of the day with many people, and no 
man feels safe so long as he knows that 500 men are outside, 
80 to speak, who will do his job for less money, or, at most, for 
the same. In our power stations where dividends are the 
Alpha and the Omega, the rank and file are practically 
volunteers, in many cases, and attendants who are first, say, 
fitters, and then electricians, are actually asked for, and 
presumably obtained at wages below those given to ordinary 
fitters in the mechanical engineering shops. 

With regard to remedies, the only one which will operate 
naturally sooner or later, is that the supply will fall off, and 
then wages will adjust themselves. This should, however, 
be supplemented by employers themselves, whether private, 
municipal or others, in their own interests if for nothing else, 
by the discouragement of smatterers, and by keeping a 
watchful eye on the money spent in sending students to 
evening classes in order that the same may not be wasted, 
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Tt is of little use, for instance, sending a man to study elec- 
trical engineering if he khows no mathematica to speak of, 
and less chemistry. Yet hundreds of such men crowd our 
technical schools. 

The electrical industry in all its branches ought not to 
require to be bolstered up by cheap labour in order to be 
able to show satisfactory results to the shareholders at the 
year end. Much is heard of gas v. electricity, some of it 
derogatory to the former, but whatever the relative efficien- 
cies us regards service, it is undeniable that from the 


financial point of view many electrical concerns are greatly 


helped by the comparatively small charges for labour. The 
politicians have been booming the wages of the British 
worker compared with those of the foreigner, yet we can only 
hope that they have not taken the British standard from 
certain grades of the electrical industries, since, in this case, 
we can quite see why the said foreigner is justly entitled to 
all our sympathy. ' 


t 
THE SELECTION AND MANAGEMENT OF 
ELECTRIC TRACTION EMPLOYES. 


By E. KILBURN SCOTT, A. M. I. O. E., M.LEE. 


Wrru the growth of electric traction for street, interurban, 
elevated and other railways, there has been an enormous 
demand for motormen, conductors, linesmen, overhaulers, 
and others conversant with the details of electric traction 
work. This is especially the case in the United States, 
and in travelling over the electric lines in and around 
Boston, New York, Chicago, &c., one cannot fail to be 
struck with the superior and intelligent appearance of the 
employes. 

It may be interesting, therefore, to inquire into thie 
system of selection and management in order to see why in a 
land of strikes there should be so little trouble with the men 
engaged in electric traction. Talking of strikes, there is a 
story about Vreeland, the President of the New York Metro- 
politan Street Railway. This company has 500 miles of 
track and over 3,000 cars. The employés have Unions, of 
course, and it happened that on one occasion some delegates 
who had successfully organised a strike in Brooklyn, 
came to Vreeland, and said that they would call out all 
his men. Knowing how thoroughly he was in touch 
with even the humblest of them (he is popularly 
supposed to know cach by name), he refused the delegates’ 
demands, with the result that, when the strike was called, 
only eight men came out. Vreeland rose from the ranks 
himself, and keeps on thoroughly good terms with the men 
by a simple unaffected. straightforward manner. He 
takes close personal interest in all their social affairs, and 
never fails to preside over the benefit society meetings. 

Taking them all round, it would be difficult to find a finer 
set of men engaged in any public service; but when one 
comes to inquire into the methods employed in selection, 
there i8 no wonder. 

For example, the following is a short résumé of the 
methods employed on the Boston Street Cars and Elevated 
Railways. To start with, only applications from those who 
are neat, of good address, and have apparent intelligence, are 
considered. The applicant must not be less than 21 years 
and not over 35 years for clevated, and 45 years for street 
railway service. The minimum height is 5 ft. 4 in. for a 
conductor, and 5 ft. 6 in. for a motorman or brakeman. 
Strict tests for evesight, colour blindness, hearing aud 
physical condition are made, and about 12 per cent. are 
rejected by the physician. 

The management takes the stand that it is not justified 
in the expenditure of time and money necessary to break in 
new men who are not absolutely sound. The number of 
men who finally manage to run the gauntlet of all the 
various examinations is only about 25 per cent. of those who 
hpply. | | 

Motormen must be able to read and write English, and 
conductors must have a common school education. The 
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latter must also furnish a bond with two real estate owners 
as sureties, each in'the sum of £60. Bonds of surety com- 
panies are not accepted, for the reason it is believed that the 
stipulation of private bondsmen is more likely to secure 
fidelity. : s 

The course of instruction is singularly complete. The 
street car men åre taught the rules, performance of ordinary 
duties, and the proper methods in case of accident and 
emergency. They are also given a course of instruction on 
the detailed construction of the equipment and mechanism. 

The elevated railway men begin as brakesmen, are then 
promoted to be guards, and finally motormen, and for each 
of these positions a rigid examination has to be passed. 
Instruction is given on a skeleton three-car train, containing 
all the mechanism with the exception of trucks. The men are 
taught how to connect on the train ; how to put it in order 
ready to take ont of the yard; how to operate it; how to 
give and respond to various signals; what to do in emer- 
gencies, and how to lay up a train when it is hauled off the 
main line. | C 

'The questions in the examination are answered, orally and 
by demonstration. Having been taught amid quiet sur- 
roundings to handle and act by instinct, the employé is 
broken-in to the actual embarrassing conditions of service. 
The motormen run over & less-frequented line under the 
supervision of an expert man, and embryo conductors ride 
on cars with regular conductors. After having . been 
thoroughly tested, their names get on to the extra list, aud 
in due time on to the regular employment register. 

The management is carried on in a paternal manner 

which one does not usually associate with a joint stock 
company. Twice each month the superintendent of trans- 
portation holds meetings of superintendente of divisions 
and departments. He opens with a talk upon some subject 
relating to division management ; improvement of service ; 
interpretation of rules, &c.; and after this an “ experience 
meeting" is held, in which all participate, reports being 
made, advice asked and given, and ideas exchanged. Once 
a month a similar meeting of chief inspectors and such 
other inspectors as choose to attend, is conducted by the 
superintendent of transportation, with the same general 
programme. Division superintendents likewise conduct meet- 
ings of inspectors and starters, and they also hold meetings 
of the car-men at such times and places as will enable every 
man in a division to attend at least one meeting each month. 
In this manner the management, through its direct repre- 
sentatives, talks as often as once a month to every man 
directly engaged in handling traffic. 
The company shows its interest in the men by providing 
attractive and comfortable quarters at the car-sheds, with 
adequate toilet and sanitary arrangements, There are 
rooms with papers and magazines, and a good band, whieh 
is supported by the company. 

The management of the various traction systems seem to 
vie with each other in the way of providing auxiliary attrac- 
tions and accommodation for the employés. On the Rapid 
Transit system, club houses are provided with bowling alleys, 
billiard tables, reading rooms, libraries and gymnasiums. 
Small club rooms are located at every depot for men off 
duty and for the extra men. 

The Boston company pays all the running expenses of 
two mutual benefit organisations, and contributes a large sum 
to the funds. Its legal department may be consulted by any 
employé, free of expense, and the President is accessible to 
every individual at all reasonable hours. 

Besides this, special relief is given in individual cases of 
hardship, as, for example, during a coal strike the company 
imported 20,000 tons of coal and distributed it to their 
employés at cost price. Regarding the inspectors, some 
are in uniform, and some in plain clothes. The street 
inspectors in uniform are responsible for movement of cars, 
correction of mistakes, violation of rules, and they report on 
any defects. They have to keep traffic moving by diverting 
cars in case of accident, fire or other obstruction. 

The inspectors who are not in uniform, observe and report 
on the conduct of the men as 1t appears from inside the cars, 
and their reports are of great value to the management, as 
well as to the men who perform their work well. Leniency 
und consideration are extended to men at fault until the 
company are satisfied that they are well versed in the rules, 
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PROCEEDINGS OF INSTITUTIONS. — 


Physical Society of London. 


AT the meeting held July 8th, 1910, a paper, entitled The Radio- 
balance: a Thermoelectric Balance for the Absolute Measurement 
of Radiation; with Applications to Radium and its Emanation,“ 
was read by the president, Pror. H. L. CALLENDAR. 

In this apparatus heat supplied by radiation is directly com- 
pensated by the Peltier absorption of. heat in a thermo-junction 
through which a measured electric current is passed. In the 

simplest form of the instrument, radiation admitted through a 
measured aperture 2 mm. in diameter falls on a small copper disk 
3 mm. in diameter X 0'5 mm. thick, to which two thermo-junctions 
are attached, forming a Peltier cross. One couple is connected to 
a sensitive galvanometer, for indicating changes of temperature. 
The other is connected to a battery and rheostat in series with a 
millammeter or potentiometer for measuring the current required 
to reduce the deflection of the galvanometer to zero. : 

In practice two similar disks with similar connections are 
mounted side by side in a thick copper box, and are balanced 
against each other in order to avoid changes of zero due to exposure 
to sunshine, or rapid variations of temperature. 

The advantages of the disk radiobalance are that it is very simple 
to construct and easy to reproduce without material variation in 
the reduction constants. It is very suitable for measurements of 
solar radiation, or strong sources, but is insufficiently sensitive for 
weak sources ; and the absorption coefficient must be determined by 
comparison with a standard. 

In the cup radiobalance, the radiation is received in a copper cup 
3 mm. in diameter X 10.mm. deep, so that the absorption coefficient 
is practically equal to unity. Greater sensitiveness is secured by 
employing a pile of several couples, insulated from the cup, in 
place of the single balancing couple. External disturbances are 
eliminated by employing a pair of cups, similarly mounted but 
oppositely connected, enclosed in & thick copper cylinder. The 
Joule effect is automatically eliminated by passing the same current, 
in series through the opposing Peltier junctions soldered to the 
bottom of the cups. The cup radiobalance is sensitive to less than 
a tenth of a microwatt, and is very suitable for measuring the heat 
evolved by small quantities of radioactive substances. It is capable 
of measuring the heat evolved from 1 milligram of radium to about 
one part in 1,000. Iron-constantan couples are used. 

A paper, entitled “The Convection of Heat from a Body Cooled 
by a Stream of Fluid," was read by DR. A. RUSSELL. It is proved 
that when a hot body is immersed in a stream of liquid flowing 
with constant velocity, the cooling is proportional to the difference 
of temperature between the body and the liquid, even when the 
difference of temperature is as high as 300°C. Another deduction 
from the formulz proved in the paper is that the cooling is very 
approximately proportional to the square root of the velocity of the 
convection current. 

It is proved that if a wire be immersed in a stream of liquid with 
its length at right-angles to the direction of flow, the electric 
current which will fuse the wire varies as the 1'25th power of the 
diameter of the wire. 

The effect on the cooling of an electrically heated cylinder by a 
stream of liquid, of putting an insulating wrapping round it, is 
considered, and it is shown that, in certain cases, the effect of this 
procedure is to lower the temperature of the cylinder. 

A paper on “ Hysteresis Loops and Lissajous’ Figures, and on the 


Energy Wasted in a Hysteresis Loop," was read by PROF. S. P. 


THOMPSON. The author shows that any hysteresis loop can be 
analysed into a harmonic series of closed curves corresponding to 
the various terms in the analysis of the current wave, and their 
constituents are examined in the paper. Details are given of the 
analysis of various loops, the effect of eddy currents on the size 
and form of the loops is discussed, and &n account is given of the 
effect of the higher sine and cosine constituents of the current 
wave. 

A paper entitled "The Energy Relations of Certain Detectors 
used in Wireless Telegraphy," by DR. W. H. ECCLES, was taken 
as read. The paper is a record of the results of an experimental 
examination into the physical properties of the electrolytic 
detector, the zincite rectifier, the carborundum rectifier and a 
thermo-electric detector consisting of a light contact between 
graphite and galena. The conditions of the experiments have been 
generally identical with those arising in the ordinary employment 
of the detectors. 


The chief fact brought to light is that the power curves of all the 


detectors are straight lines, which suggests that all the detectors 
are fundamentally thermal in their action. 


Hydro-Electric Installations of Sweden. 
By AUBREY V. CLAYTON, M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, London, 1910.) 


MANY people have a hazy idea that Sweden is a little place some- 
where up North, excellent for tourists and for winter sports, but 
of the serious side of Swedish life there seems to be no conception 
whatever. The area of Sweden is about three times that of 
England and Wales together. The population is 5,377,713, so it is 
very.sparsely inhabited when compared to England, the average 
population of Sweden being 32 inhabitants per sqüare mile, while 
that of England and Wales is about 000 per square mile. The 
population is more dense in the South, where in one county it goes 


up to 240 per square mile, while in the North it is only. 2'6. - The 
products of the home industries now supply nearly all wants, and 
in many cases even a consjderable export trade in them has been 
built up. Kus Nr A ; 
The present flourishing condition of many Scandinavian indus- 
tries is due to the successful commercial development of electricity, 
whereby cheap power has become generally available. The area of 
lakes in Sweden is 13,900 sq. miles. My colleague, Lieut. Lübeck, 
has estimated that the amount of water-power available in Sweden 
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is equivalent to 3,800.000 H.P. Of this only 550,000 H.P. is at 
present harnessed, so that there. is plenty of scope for further 
development. That the equipment of the falls is proceeding very 
rapidly, however, may be gathered from the fact that in 1900 only 
253,000 H.P. was utilised. In the neighbouring country, Norway, 
there is available 4,800,000 H.P., of which the falls harnessed, or in 
course of being harnessed, represent approximately 550,000 H. P., 
&bout the same as Sweden. . 
The first three-phase transmission in Sweden was tried in 1890 
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FIG. 2.—SECTION OF POWER STATION AT GULLSPÅNG, 


and in 1893 a transmission on what was, for that time, quite a large 
scale was inaugurated ; 400 H.P. was sent from the Hellsjon Falls 
to the Grüngesberg iron mines—a distance of about 10 English 
miles. The General Electric and Manufacturing Co., of Sweden, 
carried out the original installation, which consisted of four water- 
turbine-driven generators, each of 100 H.P. Current is generated 
at low voltage and transformed up to about 9,000 volts for the line 
transmission. | 
The original machinery installed is still at work 24 hours daily 
The Grängesberg mines now employ about 6, 100 H.P, electrically 
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and have recently acquired new waterfalls of about 15,000 H.P., 
which are now being harnessed. 

Alby is one of the erage ea stations, and was built in 1898-9. 
The es from the Alby Falls (which are situated on the Ljungan 
river) is used for the production of calcium carbide and potassium 
chlorate. The carbide is exported to all parts of the world, 
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Fia. 3.—GULLSPANG : EFFICIENCY TEST CURVE OF 4,500-H.P. 
TURBINES. 


principally to the English Colonies and South America, while the 
chlorate of potash is employed in the manufacture of matches. 

The power plant installed at Alby oonsists of three generators of 
1,100 H.P. each, generating direct current at 220 volts for the 
manufacture of the chlorate by electrolysis; two two-phase 
26-cycle 2,000-H.P. generators and two 500-H.P. single-phase gene- 


FIG. 4.—SECTION OF GRANINGE POWER STATION, 


rators for carbide production; besides two 360-H.P. continuous- 

current generators for excitation. All these machines are direct 

driven from horizontal shaft turbines. With the addition of some 

smaller seta the total power installed is 9,760 H.P. 'lhe current 

from the PE two-phase 

generators is ivered at 2,000 

volts, and transformed to the balance 

voltage required for the carbide = Dl 
IIIIIIIIIII 


furnace by transformers situated 
immediately behind the furnaces. 
1,000 H.P. is required for each of 
the larger furnaces, each phase of 
the two-phase generator supplying 
a furnace, while the 6500-H.P. 
generators are of low-voltage 
type, work in parallel, and supply 
three smaller furnaces directly. 
The turbines work under a head 


Ringdalen the fall is 52 ft., and in the power station are five 
1,100-H.P. single-phase generators, one 600-H.P. three-phase gene- 
rator for su ing motor and lighting load, and two 200-m.P. 
exciters. the generators supply at 10,000 volts directly, at 
which voltage the power is transmitted to Alby and transformed 


down to suit the carbide furnaces, also the three-phase motor and 


lighting supply. Each 1,100-H.P. generator supplies one carbide 
furnace and has its own transmission line with step-down 
transformers, so that they form five complete independent units. 
All the generators. are driven by direct-coupled single-wheel 
turbines, 

The Gullspang power station is in the southern part of Sweden, 


and the falls are situated on a short river between the lakes of 
Skagen and Vünern, The power is transmitted at 40,000 volts, and 


the greatest distance to which it is at present delivered is about 
50 English miles. The level of the water in Skagen in about 79 ft. 


above the level of the water iu Lake Vänern. Lake Skagen has an 


area of 50 square miles, and forms an ideal natural storage for the 
water supply, allowing of regulation for the wet and dry seasons. 
An idea of the valueof this natural water storage in Lake Skagen 
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may be gained when it is stated that whereas the lowest water flow 
observed in 1906 was 950 cb. ft. per second, it is calculated that by 
damming up the water in Lake Skagen and regulating the flow, an 
average flow of 1,600 cb. ft. per second can be obtained all through 
the low-water period, an increase of 70 per cent. over what could 
otherwise be obtained. The mean water flow at Gullspang for high 
and low-water periods is about 2,550 cb. ft. per second. The distance 
by land from Lake Skagen to Lake Vänern is at one point only 14 
miles, but the length of the river connecting the lakes is 8 miles. 
At the point where the power station is situated, the river runs 
through steep walls of rock, and in order to build a dam across the 
stream, the water had to be diverted from ite natural course through 
a temporary tunnel blasted through the rock. After the dam was 
completed, the tunnel was closed up. An arch-formed dam was 
built on that portion of the river where the solid rock could not be 
got to without excavation, and by this means an enormous saving 
both in the cost of excavation and of material employed was 
effected. 


of 69 ft. to 75 ft., of which 15 ft. | = | 
is obtained from the suction re N XN 
draught tubes, the turbines being 2227 27 NE ANN N 
placed in flumes on the machinery D 7 SS Dino 
hall floor, above the tail-race TL MRY 
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cases of flumes of the turbines SES SOS INSTR INNES S NN 
were made of cast-iron, a practice Sessio SEES SUME WA A QA M 


now abandoned for large-sized 
modern turbines. On one occa- 
sion, one of the outer cases burst 
owing to a flaw in the casting, causing much damage to the station 
and loss of life, before the water at the inlet gates could be 
shut off. 

Fig. 1 shows the drawing of the newer power station at Ring- 
dalen, which also supplies power to the Alby carbide works. At 


Fic 6.—SvALGFOS 10,500-Kw. GENERATOR. 


LÀ 


Fig. 2 shows a section of a forebay with ice racks, sluices, turbine 
flume, turbinee with draught tube, tail race, tunnel and power house. 
The forebays are built of reinforced concrete, and the power station 
partly of concrete and partly of brick. The turbines are of twin 
type, and are placed in open vertical tubes or flumes of boiler plate. 
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These flumes are 43 ft. long and 18 ft. diameter. When completed 
there will be six turbine flumes, each constructed for a pair of 
4,500-5,000-H.P. turbines for driving the main generators, beside 
the auxiliary turbines for the exciters. Only four pairs of turbines 
and generators with exciters are installed at present, the remaining 
two being reserved for extensions. Each of these turbine flumes is 
separate in itself, and provided with its own forebay, ice-rack and 
head-gate. The head-gates are 18 ft. wide and 15 ft. high, and are 
raised or lowered by a travelling crane, which can be moved over 
each sluice. In order to avoid subjecting the materials to the 
strains consequent on unequal expansion, very great attention was 
paid to this point in the construction of the forebays, thereby 
eliminating the risk of cracks occurring in the concrete. Thus, 
each of the forebays stands for itself ; they are not connected to 
each other, and are free from the rock at the sides, being supported 
solely from the bottom on concrete walls which stand up between 
the turbine flumes. The joints between the boiler-plate turbine 
flumes and the concrete floor of the forebays are also of expansion 
type. In order to effect this, each flume tube was well greased 
before the concrete was stamped in round it, while to ensure a 
watertight joint between the concrete and the tube, a V-shaped 
groove was left round the top of the tube in the concrete, and into 
this groove a packing of tow steeped in paraffin wax was inserted. 
The pressure of the water forces this wedge-shaped tow packing 
ring in against the tube, just in the same way as in an ordinary 
hydraulic ram joint, and makes a perfectly tight joint. The backs 
of the forebays are made of thin half-circle walls, while the sides are 
of heavy straight construction. The side walls are held together 
at the top by heavy straight steel girders, and one pair of the 
girders forms a track for an 18-ton travelling crane used for erect- 
ing or repairing the turbines. It will be noticed on the sectional 
elevation (fig. 2) that in front of the forebays, between the front of 
this travelling crane rail and the head-gates, there is a heavy filling 
of ballast. This is intended to counterbalance the force of the 
water pressure acting against the back of the forebay. As before 
stated, these forebays are supported solely on walls having their 
bases at the turbine floor-level, and this ballast is provided to 
counteract the horizontal tilting force of the water pressure. 

The turbines, with their supply tubes and draught tubes, as well as 
the concrete walls supporting the forebays, rest on a floor of 


massive steel girders and reinforced concrete, which is built on the 


solid rock. This floor is of immensely strong construction, as it 
has to carry not only the weight of the turbine chambers, &c., but 
also the volume of water in them. "The draught tubes have cement 
coatings to protect them from rust, and discharge into a tunnel, 
blasted out of the rock, running lengthwise under the power 
station. Further down, the discharge tunnel opens out into an 
ordinary open tail race. 

The power house building itself is in three storeys, and is built 
on the solid rock, which has been blasted out to a depth of 33 ft. to 
accommodate it. The lower storey is constructed of armoured 
concrete, with & view to better resistance to the damp from the 
adjacent rock ; and, further, the walls of this chamber had to be of 
great strength in order to support the heavy transformers situated 
on the iron girder and concrete floor of the second storey. The 
upper portion of the building is of brick. In the bottom storey 
the generators are situated. On the first floor are the transformers 
and switchgear, while the top is devoted to the lightning protection 
devices and outgoing lines. The first floor is level with the ground 
outside, and on this floor run rails connected with a siding on the 
main railway lines. A 20-ton electric crane can take goods off the 
railway trucks and deliver them on to this floor, or drop them 
through an opening into the machinery hall below, which is served 
with. another 20-ton electric travelling crane. 
system of ventilation has been arranged to keep the machinery hall 
cool, and there are channels running under the floor connected with 
the generator pits to conduct cool air to the generators. 

The runners of the turbines are made with boiler-plate buckets, 
bent to the correct shape and cast into a cast-iron hub and ring. 
This method ensures a smooth and even bucket, which minimises 
skin friction, and so improves the efficiency, and at the same time 
the bucket is stronger and less likely to be damaged by sticks, 
stones, ice, or rubbish which fnay get in, than is a cast-iron bucket. 
This method of making runners is much employed for turbines 
working on falls up to about 65 ft., and up to sizes about as large as 
these—i.e., 2,000 to 2,500 H.P. per wheel. For larger sizes and 
bigger falls cast-steel runnersshould be used. The guides or chutes 
leading the water into the wheel are movable on pivots, and by the 
movement of these chutes the openings between them are varied, 
and the amount of water admitted is regulated to suit the power 
required. This method of regulation ensures the water being 
always projected at the correct angle to the wheel buckets, and 
improves the efficiency at light load enormously. Fig.3 gives the 
efficiency test curve of the turbines, Regulation of speed is effected 
by automatic hydraulic regulators operating directly on the shafts 
connected to the links of the afore-mentioned movable chutes. 
'The governor balls are driven from the turbine shaft. "They control 
a little valve, and in rising or falling with variations of speeds 
admit water into either end of a cylinder. The piston in this 
cylinder operates, through a rack and segment gear, the shaft 
connected with the movable chutes. Speed regulation with 
regulators of the class is exceedingly sensitive. Tachograph records 
taken on the Gullspang turbines show that with the instantaneous 
application of full load to the turbine running light, or the throwing 
off of full load, there is a variation of only 54 per cent. in speed; 
while for load variations of half of full load the speed varies only 
2 per cent., and what is still more important, there is absolutely no 
hunting even with these large changes of load. 

The machinery in these power stations is much alike, and there- 
fore the electrical plant in one station may be taken as typical of 


A very complete. 


all. The chief interest centres about the hydraulic constructions 
and general lay-out of the installations at Gullspang. 
At the present time there is installed machinery aggregating 


16, 500-H. P., exclusive of excitation, and this has been erected at a 


total cost of £173,000, or about £10 10s. per horse-power. The 
hydraulic part of the scheme has been calculated for an equipment 
when completed of 25,000-H.P., and in order to carry out this exten- 
sion there is little expense to be incurred beyond the cost of the 
machinery. Therefore, when completed for its full capacity of 
25,000-H.P., the power station will cost £192,000, or about £7 15s. 
per horse-power. 

The Hydraulic Association of Scandinavia, or Vattenbyggnads- 
byran (with which the author has the honour of being connected), 
was retained as the consulting firm for the scheme, and not only 
PEN the plans, but supervised the carrying out of the entire 
work. 

In the north of Sweden, at Graninge, a new power station has 
been built for a capacity of 10,000 H. P., of which 5,000 H.P. is now 
installed and at work. The units are each of 2,500-H.P. capacity, 
running at 300 R. P. M., and generate at 5,000 volts, at which voltage 
part of the power is used in the immediate neighbourhood, while 
the remainder is transformed up to 40,000 volts for the long- 
distance transmission. 

Fig. 4 shows the sectional elevation of the power house. In this 
case there are not separate feeder tubes for each turbine, but three 
tubes lead into à common header from which the four turbines are 
fed. In addition to the gates on the turbines themselves, there are 
throttle-valve sluices between the turbine flumes and this common 
header. The central portion of the buildings is devoted to the turbines 
and generators. Ononeside of this halla three-storey wing is devoted 
to the switchboard, the 5,000-volt bus-bars and apparatus, and the 
5,000-volt outgoing transmission line, while on the opposite side of 
the machine hall a five-storey building contains the step-up trans- 
formers, &c., the 40,000-volt bus-bars, switching apparatus, and out- 
going 40,000-volt transmission lines. The turbines operate under a 
60-ft. head, and consist of twin wheels mounted on horizontal 
shafts in a steel flume ; the discharge is through cast-iron quarter- 
turn discharge pipes and draught tubes. Heavy fly-wheels are con- 
nected through leather band flexible couplings to the turbines, and 
through fast flange couplings to the generators. Governors of the 
type previously described are provided, and on test the speed varia- 
tion was found to be 24 per cent. for sudden variations of load equal 
to 20 per cent. of full load. Instantaneous application and removal 
of full load was made three times in quick succession, but no 
dangerous shocks occurred. 

The three-phase generators are of 2, 150-KW. capacity each, 
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50-cycle, 20-pole, 300 revolutions, and generate at 5,000 volts. 
Their tested efficiency is 954 per cent. on full load of unity power 
factor, and 94°2 per cent. on full load of power factor 0'8. The 
inherent regulation is l'5 per cent. for unity power factor, and 6'3 
for power factor 0'8. In general the regulation of generators em- 
ployed in Sweden is not nearly so good, 7 per cent. and 16 per cent. 
being the more usual figures. 

Almost all the Scandinavian hydraulic power stations are em- 
ployed for power transmission, hence they nearly all employ three- 
phase generators. 

The new State power scheme which is building at Trollhattan is 
designed for 25 cycles, partly with a view to the use of the power 
for railways. The City of Stockholm primary transmission is also 
at 25 cycles, but with these exceptions it may be said that for 
supply companies 50 cycle three-phase is universal. 

Fig. 6 shows drawings of a very interesting generator at Svalgfos, 
of 10,500-KW. capacity, 10,000 volts, 50 cycles and 250 R.P.M. This 
machine was built by the General Electric and . Manufacturing Co. 
of Sweden, to the designs of Mr. Holmgren, the chief designer of 
three-phase generators to that company. It is one of four supplied 
to the Notoddens Saltpetre Works in Norway. In this generator 
the steel poles and ring are cast together, and are supported on a 
cast-iron‘ arm system. The magnet ring and poles are divided 
transversely, and an air duct is left between the halves. The width 
of iron axially in this machine is no less than 19 in., the bearings 
are of ring lubrication type, and are provided with water cooling 
in case it be required—this has, however, never been necessary. 
The stator is in four pieces, because the generator had to be slung 
on wire hawsers across a gorge to get it to the power station, and 
hence the parts were required to be as light as possible; other 
generators which the same company are building for Trollhattan 
are of 12,500 K.v.A. output, and recently the company has received 
orders for generators for Rjukanfos, which-are of 14,500 K. v. A. 
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capacity. Two unique generators, built and designed by the eame 
company, working at Brattfors, are of 2,000 H.P. output each, and 
generate at 20,000 volts direct, at which voltage transmission is 
made, no intervening transformers being required. "There are many 
instances of 10,000-volt plants in use, even of as small as 250 Kw. 
output, but these 20,000-volt generators are the only ones of their 
kind in Sweden. Another rather interesting genérator, designed 
and built by the author, is one in which no machining has been 
done to the stator frame. The diameter of the stator of this 
machine was larger than could be turned in any of the machine 
tools available, and so the segmenta of the stator punchings were 
built up against a ring of 11-in. bolts passing through the rough 
cast-iron frame. These bolts at the same time served the purpose 
of clamping the press-rings against the packet of laminations after 
the latter was built np. It often happens on old machines that 
the laminations shrink, probably on account of shrinkage of the 
insulation material between the plates. In order to safeguard 
against the possibility of theentire package of laminations dropping 
out of the stator frame, should the upper half of the latter be 
lifted after some years when the laminations had shrunk, lin. 
steel pins were passed through holes in the laminations and the 
cast-iron flanges on each side of them and riveted over after the 
laminations were built up in place. This machine has been running 
night and day at full load, and frequently for long periods (weeks 
at a time), at considerable overloads since the beginning of 1906, 
but no loosening of the laminations can be noticed, although it has 
been subjected to frequent short circuits. 


As is well known, great precautions must be taken against the 


effects of lightning discharges, or over-tension due to other causes 
on aerial transmission lines, and the difficulties increase enormously 
when the transmission voltages get into high figures. Moreover, 
the very severe climatic conditions obtaining in Sweden, especially 
so far north as where the Graninge power station is situated, call for 
special attention to this point. In the present case, zinc roller 
tension limiters and horn lightning arresters are used, while 
powerful impedance coils are placed between these protective 
devices and the 40,000-volt bus-bars. On each phase of the out- 
going lines there are two horn arresters in series, one of which is 
connected in parallel with a water resistance. The water resistances 
consist of very large glazed earthenware bent pipes filled with 
water. The up-bent open ends of the pipes are covered with loose 
brass covers through which are brought conductors terminating in 
spiral wire ends immersed in the water. The horns and resistances 
of each phase are placed in separate chambers. It has been found 
that a gap of 32 mm. for the first horn and one of 40 mm. for the 
second horn, which is in parallel with the resistance, give the best 
results. Another means of preventing over-tension on transmission 
lines, which has proved exceedingly effective, is to make connections 
from the lines to earth through fixed resistances. A circulating 
water resistance has proved best. 

The greatest distance of transmission from Graninge is about 
40 English miles. There are much longer transmissions than this 
in service in Sweden ; for instance, Hemsjo, 96 km.; Yngredsfors- 
Varberg, 90 km.; and many very long transmissions are in course 
of construction. It has even been suggested by the State engineer 
of the Trollháttan Falls to transmit power from there to Copen- 
hagen, a distance of about 350 km., including 8 km. across the sea 
between Sweden and Denmark. The insulators are of triple petti- 
coat type, made in two pieces cemented together and supported on 
iron pins, fixed to them by a tight packing of oakum between the 
pin and the inside of the insulator. Formerly it was customary to 
cement the insulator capa to the pins, the cement used being mostly 
the litharge and glycerine mixture, but with this cementing it was 
found that the insulators split, owing to unequal expansion, with 
the extremes of heat and cold pertaining to the Swedish climate. 

The wires are suspended in positions corresponding to the tips of 
an equilateral triangle, the distance between wires being 50in. The 
distance of span between the poles is about 45 yards generally, but 
at river crossings there are two spans of about 140 yards each, and 
one at the estuary of nearly 400 yards. In the case of this latter 
span the conductors and their insulators are supported on triangular 
frames, which are suspended from a steel hawser. The steel hawser 
passes over rollers on towers 120 ft. high, situated on the opposite 
shores, and is anchored to rocks at each end. Where transmission 
lines cross public highways or railways the transmission lines are 
enclosed in a casing of iron lattice work supported on iron lattice 
poles situated each side of the crossing. 

All the preceding power stations described are built with horizontal 
shaft turbines, and are typical of the most general run of power 
stations. In many cases, however, vertical shaft turbines and 
generators of the umbrella type are employed, principally on very 
low falla, where this type offers advantages. In these cases the 
turbines are placed in ordinary open flumes, over the top of which 
is the floor of the generating room, and the advantages are chiefly 
as revards variable levels of backwater in the tail race as well 
un cost. 

Fig. 5 shows an arrangement of twin turbines of 680 H. p.. 
107 k. P. u., working at Avesta Lillfors, on a 10-ft. fall. This equip- 
ment was desirned specially to be placed in an existing flume 
intended for an older type of single turbine. The upper wheel has 
a draught tube, while the lower wheel does not require one. This is 
a vood instance of a case where vertical shaft turbines should be 
used. 

Another class of turbine generator set which is very interesting. 
and for which Mr. Boving has obtained patents, consists of two 
wheels running in opposite directions, the shaft of one being hollow 
and having inside it the shaft of the oppositely rotating turbine, 
To these two shafts are attached respectively the field and the 
inductor of the generator, both of which rotate, but in opposite 
directions, The result isthat, for a given periodicity and speed, the 


generator has only half the number of poles that would be required. 
if the field alone rotated ; in other words, it is equivalent to doubling 
the speed of the generator. Several of these have been at work at 
Hellefors for many years past, and are quite satisfactory. 

Fig. 7 shows a power station at Korsnäs, in which no less than 
four pairs of turbines—that is, eight wheels—are used on one shaft. 
The fall in this case is only 6 ft, and despite the use of eight 
wheels, the speed is only 107 R.P.M., while the power is only 420 H.P. 
Installations with such very low falls utilising enormous quantities 
of water per horse-power developed, are, of course, excessively costly 
compared with their power output. The same turbine wheels used 
in this case would, on a fall of, say, 40 ft. (that is considerably less 
than the fall in any of the previously described power stations), 
develop not 420 H.P. but about 7,000 H.P., and the same applies 
more or less to the generators. A sinyle-wheel turbine, with an 
output of 3,300 H.P., is in operation on a 290-ft. fall at the works 
of the British Aluminium Co., at Stangfjorden, Norway. Even 
with this single wheel of large horse-power capacity the speed is 
300 R. P. M., and at this speed the generators, which are of con- 
tinuous-current type, had to be divided into two units of 1,100 Kw. 
each. 

There are two installations being carried out in Norway where 
Pelton wheels are being used. One of these is at Tya, where a head 
of about 3,300 ft., probably the highest in the world, is utilised 
to develop about 70,000 H.P.; the other is at Rjukanfos, where the 
head is about 1,000 ft. The units at the latter station will be of 
14.500 H.P. each. It is interesting to note the low capitalisation 
cost of these latter big schemes. From calculations made by my 
Association, the Hydraulic Association of Scandinavia, the instal- 
lation at Tya is estimated to cost about £525,000, or £7 10s. per 
electrica] horse-power developed. 


* 


DISCUSSION, 


Mr. J. F.C. SNELL said the author mentioned a figure of £10 
per KW. installed as capital cost; what was the price asked per 
H.P.-year for energy in Scandinavia? The figures of cost showed 
that a steam-driven station would have difficulty in competing 
with water power, assuming transmission costs were the same in 
both cases. 

MR. STJERNBERG said the figures for regulation of generators 
mentioned in the paper were very low; the regulation could 
be improved by increasing the size of the machine, but he did 
not think it desirable to have machines of this description, owing 
to the possibility of heavy short-circuit currents on the trans- 
missions. Good regulation of the machine was not required 
particularly. as automatic pressure regulators could be used. He 
thought the transformer design shown would tend to bad 
circulation, and the thin plating would not be easy to rivet up 
tight. 

Mr. H. BRAZIL said that water resistances were objectionable in 
some ways, and certain types of carbon resistances were superior, 
particularly those formed with carbon powder. There was no 
particular temperature limit with carbon powder, while water 
would boil. also it was subject to trouble through impurities and 
freezing. Carbon rods were unreliable as they cracked and got hot 
at points of high resistance, breaking off. 

MR. W. H. PATCHELL asked whether the water leak discharges 
were kept on all the year round. He doubted the efficiency of the 
transformer design shown by the author and criticised a governor 
drive, which depended on a l-in. belt running on a pulley without 
sides. In America there was some talk of doing away with cradles 
over railways, Xc.. and making the transmission lines stronger at 
those points. 

Mr. CLAYTON, in replying. said the £7 10s, mentioned as capital 
cost should have been per turbine H.P. installed. The charges for 
energy varied from 278. 6d. to 120s. per H.P.-year, and a fair average 
was 55s. for the 24-hour supply. In contracting for power, the 
price depended on whether the supply was to be continuous; a less 
price was asked for intermittent supply, and this price became 


small when, as in the wood pulping industry. it was possible for the 


station to supply its surplus at its own convenience. The regula- 
tion of the Graninge machine was exceptional, but the design of 
the machine facilitated this, 


The Russian Electrical Industry.—a<As a result of 
cautious business management, the Russian electrical companies in 
which German capital is interested have been able to realise satis- 
factory results during the year 1909-10. The cautiousness, accord 
ing to a St. Petersburg correspondent, is principally represented 
by the adoption by the companies concerned of a policy of reserve 
in regard to seeking new concessions. The orders placed by the 
Government and by municipal authorities were restricted to narrow 
limits, whilst private orders, in consequence of the precarious 
situation of most branches of industry, which only recovered 
slowly from the crisis of preceding years, were only accepted with 
great. caution. There has not been a lack of collapses in the electrical 
branch. It has repeatedly been stated in the Russian new papers that 
a syndicate of the electrical companies is in process of formation, 
but this is merely an ‘assertion, No doubt such a hope has been 
entertained by the firms in an unfavourable situation, but it ia 
declared to be certain that the soundly-established and well- 
managed companies of a German character are completely dis 
associated frum the idea. 
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THE JUNIOR INSTITUTION OF, ENGINEERS. 
SUMMER MEETING IN IRELAND, 


THE summer meeting of the Junior Institution of Engineers which 
has recently taken place in Ireland, with Dublin and Belfast as 
headquarters, it is generally agreed will rank amongst the most 
interesting and enjoyable of all that have been held by this ever- 
progressive body. 

Unlike other societies, no papers are read and discussed on these 
occasions, the whole time being devoted to the visiting of works, 
and places of popular interest. It appears that the programme is 
always framed by the Council with the knowledge that many of 
the members have to include the week's attendance at the meeting 
in the period of their annual holiday. For that reason throughout 
the week opportunities are arranged whereby the pursuit of 
technics and sociology are happily blended to the satisfaction of all. 
The scene of the inauguration of the meeting was in the 
Examination Hall of Trinity College, Dublin, where, at 11 o'clock 
on July 16th, the Provost, Dr. Anthony Traill, Dr. W. E. Lilly and 
other gentlemen, welcomed the Institution on its second visit to 
Dublin, after an interval of 13 years. The Provost then led the 
way to his house where valuable original portraits and other objects 
of historic interest were seen. The laboratory of experimental 
physics, the school of engineering in which Dr. Lilly, under 
Prof. Thomas Alexander, is doing such good work, and the 
electrical engineering laboratory and workshop, were also inspected 
with interest. 

Luncheon, at the invitation of the Provost and professors of 
engineering, followed, Dr. Traill presiding. at the conclusion 
of which the chairman of the Institution, Mr. Geo. T. Bullock, 
A. I. E. E., expressed the members’ acknowledgments of all that 
had been done to make their visit to Trinity so enjoyable. As 
steps are being taken with the object of the Institution identifying 
itself with the Territorial movement, the mustering in the college 
square of the division of the Officers’ Training Corps, several 
hundred strong, enlisted from the students, was subsequently 
viewed with much pleasure. The company shortly afterwards 
marched off to entrain for the field of operations, to undergo a 
course of drill during the vacation. 

From Trinity College the members were conveyed by special cars, 
kindly placed at their disposal by the directors of the Dublin United 
Tramways Co. to the company's power house at Ringsend, over 
which they were shown by the electrical engineer, Mr. P. S. 
Sheardown, and Mr. R. L. Hughes, mechanical engineer. The plant 
now consists of six vertical cross-compound engines by the E. P. 
Allis Co., running at 90 R.P.M. Of the generators, four are multi- 
polar, with an output of 550 KW. each: one is a 2,500-volt three- 
phase alternator, having an output of 550 KW.; while on one 
engine, in addition to the direct-current generator similar to the 
other four, is fixed, instead of the fly-wheel, a fly-wheel alternator, 
so that it can be used for either direct or alternating current supply. 
A turbo-alternator of 1,000 Kw. capacity-—the Parsons turbine by 
Messrs. Willans & Robinson, and the alternator by the British 
Westinghouse Co.—-is also installed, with its own condenser beneath. 
A 250-KW. rotary converter is placed on the engine-room floor. 
Steam is supplied by 12 boilers, and there is sufficient space for 
eight more. Six are fitted with the latest Babcock & Wilcox closed 
chain stokers, five with Vicars’ mechanical stokers, and one with an 
Underfeed stoker. The two stacks, which are each 220 ft. high, are 
of steel; originally they were lined with firebrick, but this lining 
has recently been replaced by ferro-concrete. 

Possibly the best indication of the growth of the company's 
business may be obtained from the statement that, while in 1896 
the gross profits were £46,213, in 1909 they had risen to £166,503, 
the number of passengers carried respectively being in round figures 
244 millions and 524 millions. A speciality is made of the parcels 
system, the profit from that department last year being no less than 
£4,666. 

In the evening the members were the guests of the Institution of 
Civil Engineers of: Ireland at a conversazioné, held at the Institu- 
tion's room in Dawson Street, the president, Mr. G. Ross, and Mrs. 
Ross, receiving the visitors. Some excellent vocal and instrumental 
music was provided, the evening passing off most enjoyably. 

Monday morning was devoted to the famous stout manufactory 
of Messrs.Guiness. Here the technical heads of the various depart- 
ments took the members in hand and showed them everything of 
engineering interest to be seen, and whether a member was of 
civil, electrical, mechanical, railway, brewery or telegraphic pro- 
clivity, he had quite a morning’s revel in the things specially 
appealing to him. Truly a manufactory consuming 40,000 tons of 
coal a year and 600 million gallons of water sent one away with 
some idea of the magnitude of its operations. There is a fine 
‘electric generating station containing two 500-KW. high-pressure 
turbo-generators ; one 250-KW. high-pressure, and one 250-KW. low- 
pressure turbo-generators with surface condensers, all of Parsons 
type; and two 120-Kw. generators driven by two-crank engines are 
installed. All the dynamos are of the direct-current type working 
at 420 volts across the outers of a three-wire system. Electricity 
is now generally used for lighting and power, except in some of the 
old buildings, the power being furnished by motors varying from 
1 to 25 H. P., about 300 in number, aggregating over 1,800 H.P. The 
total lighting is equivalent to 16,000 lamps of 8 C.P. 

At the conclusion of the visit luncheon was partaken of at 
the invitation of the firm, and the members were taken along 
by tramcar to the Custom House Quay, where the Dublin Corpora- 
tion's steamer Shamrock was boarded, for an inspection of the 
Main Drainage Improvement Committees works and the City 


electricity works, and, incidentally, for a trip in Dublin Bay, the 
weather being all that could be desired. Mr. J. G. O'Sullivan, the 
city engineer, and. Mr. M. Ruddle, city electrical: engineer, accom- 
panied the members, and pointed out all the features calling for 
special attention. 

The electricity works at Pigeon House Fort date from 1903, when 
plant of the total capacity of 3.000 KW. was installed, generating 
energy on the three-phase system at a pressure of 5,000 volts 
between phases. The number of consumers connected was then 
350 ; last year it had reached 2,695. The additional plant consists 
of one 1,500-Kw. set of vertical Belliss condensing engines, coupled 
direct to a G.E. Co.'s three-phase alternator, and one 1.500-Kw. 
set of Richardsons-Westgarth steam turbines, direct coüpled to a 
three-phase alternator. 

A smoking concert at the Four Courts Hotel, given in honour of 
the Institution by the Engineering. and Scientific Association of 
Ireland, with the president, Dr. W. E. Lilly, in the chair, concluded 
the day’s engagements, and was much appreciated. 

The whole of Tuesday was occupied in a visit to the Corporation’ BC 
new reservoir works at Roundwood, which gave the members the 
experience of two or three hours' "outside car" ride through some 
magnificent scenery. Luncheon and tea were taken at the super- 
intendent's house and on arriving back at Bray a halt was called 
for dinner, at which the Institution had the pleasure of receiving 
as its guests some of the Committee of the Association just 
referred to. 

The following day, Wednesday, July 20th, was notable from the 
fact that the members and ladies accompanying them were 
honoured by an invitation from the Lord-Lieutenant and the 
Countess of Aberdeen to a reception and luncheon at the Viceregal 
Lodye in Phoenix Park, the Lord-Lieutenant presiding, previous to 
which Dublin Castle and the Science and Art Museum were visited. 
On leaving the Lodge the party were driven off to Amiens Street 
Station and joined the 3 o'clock train for Belfast, arriving there at 
the hour of six. 

Thursday opened with a visit to the works of the Belfast 
Ropework Co., employing 3,000 workers, with its multifarious 
machinés producing all kinds of twine. Every description of rope 
from the largest cable down to the finest of cords and fishing nets 
are made here. 

Repairing to the City Hall—justly the pride of every Belfast 
citizen the party were received by the Lord Mayor, the Right 
Hon. Robert J. M’Mordie, M.A. and the Lady Mayores, and 
entertained to luncheon at their personal invitation, a number of 
other guests prominent men in the city being included. ! The City 
Chamberlain, Mr. Moneypenny, M.V.O., who was no doubt respon- 
sible for the details of this very enjoyable function, is entitled to' 
the acknowledgments of all for the pleasure it afforded.. One or 
two toasts followed, the health of the Lord Mayor and Lady 
Mayoress being cordially pledged. | 

In the afternoon the party divided, some visiting the York Street 
flax-spinning mills, and others Messrs. Cantrell & Cochrane's 
mineral water manufactory. Reuniting subsequently at the head- 
quarters of the Fire Brigade, a special turn-out was witnessed, on 
the invitation of Dr. Williamson. chairman of the committee 
responsible for this department of the Corporation's work. 

On the morning of the following day the shipbuilding and 
engineering works of Messrs. Harland & Wolff were visited, Lord 
Pirrie having kindly made special arrangements for the advantage 
of the members. They were shown over by Mr. Cuming, Mr. 
Andrews, Mr. Payne, and the other heads of the various depart- 
ments ; and, of course, the greatest interest was evinced in the two 
White Star liners, the Olympie and the Teutonic, both of which 
were seen in process of building. The launching-ways of the 
former, it was noticed, were being started upon, in view of the 
commitment to the waters of this mighty leviathan on October 20th. 
Each vessel is nearly 900 ft. long and 92 ft. beam, and will be 
propelled by engines of a collective horse-power of about 50,000, 
twin-screw four-cylinder reciprocating engines, and a low-pressure 
turbine engine working the third screw. The shipbuilding berth 
equipment, supplied by Sir W. Arrol & Co., came in for a good deal 
of attention, as it has been specially put up to facilitate the building 
of the big ships which Messrs. Harland & Wolff produce. Electric 
cranes are fitted by which plates, &c., can readily be raised into 
position, and other operations are also carried out electrically. 

The members were invited to luncheon by the firm at the Midland 
Station Hotel, Mr. Cuming taking the chair, in the unavoidable and 
regretted absence of Lord Pirrie. In the speeches which followed 
some very interesting particulars were given of the growth of the 
business, the total wages bill of which amounts to £20,000 per 
week, and which gives employment to 15,000 hands—12,000 at 
Belfast and 3,000 at Southampton. 

In the evening the Institution’s Summer Dinner was held at the 
Grand Central Hotel, a number of distinguished guests from Dublin 
and Belfast being invited. Unfortunately, the President, Sir H. J. 
Oram, K.C.B., was detained in London on Admiralty business and 
therefore could not be present to take the chair, which was there- 
fore filled—and ably—by Mr. Bullock. At the close of the eveniny 
handsome souvenirs of the meeting were presented to Dr. Lilly, 
who had kindly acted as correspondent for the arrangements at 
Dublin, and to Mr. W. T. Dunn, the Institution’ s popular secretary 
and treasurer. 

Saturday, July 23rd, was devoted to an excursion to the Giant's 
Causeway, the members having the advantage of the company of 
Mr. W. Traill, M.A., promoter and engineer of the electric 
tramway, and his brother, Dr. Traill. They were entertained to 
luncheon by the former at the Giant's Causeway Hotel, 

Thus ended the Junior Engineers’ summer meeting of 1910 


leaving nothing but most pleasant memories of many acts of the 


warm-hearted kindnesaes of the Institution's Irish friends. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


ROUMANIA. 


Invoices and consignment notes should state the gross weight of 
packages and the net weight of contents which should be fully 
described, and the country of origin should be stated. When various 
description of merchandise are packed together the net weight of 
each class should be stated separately. No certificates of origin are 
necessary. Bills of lading must be certified by the Roumanian 
Consul at the port of shipment; the fee for this certification is 
is. 2d. The following duties are payable :— 


25 lei = £1. kg. = 2'204 lb. 


Lei per 
100 kg. 
Transmission belts of leather. A "E fis e. 150 
Carbon for electric arc lamps PA -— nes .. 10 
Tramcars to carry not less than eight passengers, and 
finished parts of same 805 jus yis T .. 410 
Celluloid manufactures ... "m 3 MT éd . 300 
India-rubber manufactures intended for technical, medical 
or professional use, even vulcanised eds oo .. 50 
Mica, manufactures of  ... M m s vus e. 70 
Asbestos wrought in articles, even combined with textile or 
mineral substances x "e m m .. 30 
Insulators and articles for electric insulation, of faience or 
porcelain T! sus Vus eee Sei .. 10 
Art glassware, such as lustres. candelabra: &c. Sus .. 150 


Incandescent electric lamps, i.e., glass bulbs containing a wire 
inside which is fastened to the metal opening we 80 
Graphite or plumbago - dá EN ae -— 800 10 


Graphite shaped in pieces eee eee Wis (ds s.: 15 
Rails for railways and tramways of all kinds and sizes also 
points $us awe ag wats aes sae es 3 
Boilers o "e - RT $us wwe yos ee 25 
Iron or steel wire: 
l5 mm. dia. or more ... T eus sies né vet 8 
From 1°5 mm. to ö mm. — s.. T jas dee 15 
Less than '5 mm. ing sa Sas «d e. 18 
Iron or steel wire galvanised, coppered, tinned, &c. : ! 
1°5 mm. dia. or more Ls ne dax ves f 2 H 
From 1˙5 mm. to ö mm. T" cee sive 885 eee, 17 
Less than 5 mm. oad na — ake TE ue .20 
Cables and ropes of iron wire even painted, galvanised or 
tinned : 
Of wire 1'5 mm. in dia. or more eus 858 sind sv, 2 
4. „ less than 1'5 mm. in dia ds ds e 30 
Art wares of iron such as lust res, candelabra, Xe... .. 150 
Instruments of iron or steel for trades and industries e. 20 


Ditto, finely worked, polished or nickelled ane oe 30 
Aluminium wire: 


'Ü mm. or more in dia. ... sss € ese 905 e. 20 
Less than 5 mm. in dia. ue id m 888 — 50 
Copper wire, ie than l mm. in dia. and cables of copper wire 30 
Ditto, nickelled or silvered 877 ae 585 se e. 60 
Articles of copper and its allovs, not specially mentioned ... 100 
Ditto, combined with fine materials "M s .. 200 


"Engines driven by water, steam, gas, petroleum and its deri- 
vatives, compressed air or any other power except elec- 
tricity whether imported, ready put together or in pieces, 
but only if the pieces be the component parts of the same 
engine: 

Weighing 100,000 kg. or more and hydraulic engines of 


any weight čis ata ése 225 gi 6 

5 from 100.000 kg. to 10,000 kg.  ... ess bes 7 

1 „ 10,000 „ 2,500 . s. B 

„ „ 2.500 „ 500 2 . 10 

less than 500 ky.  ... m si ae we B 

Pumps of all kinds for liquids, air and yas... PE 8 8 

Ventilators .. T Jis — eus i. si 8 

Portable engines of all kinds ae wae don -— 2 

* Machines and apparatus not specially mentioned : 

Weighing 10,000 kg. or more aad isa UE vis 7 

A from 10.000 kg. to 2.000 kyr. ... 982 -— 8 

- „ 02,000 kg. to 500 ky. TE vs 9 

e „ 500 kg. to 150 kg. sa T .. ll 

5 „ 150 kg. to 50 kg.. or $us ése. UA 

" less than 50 KR. oe pU xx 18 
Dynamo: electric machinery, electric motors, converters, 
transformers, distributors, electromaynets and contacts: 

Weighing 2,000 kg. or more... sos M see ue 12 

P from 2.000 kg. to 200 ky. 988 - e. 24 

" less than 200 kg. 222 Pis ess "E 35 

Accessories of dynamo-electric machines Sis vi eso 35 


Electric accumulators and their battery plates for renewal... 20 


* Free of duty if imported by the Ministry of Public Works, the Railway 
Administration, or State industrial establishments for their own needs, if not 
of a kind wade in Roumania. 


(To be continued.) 


Reigate Lirhting.— The T.C., after considering the 
question of providing oil engines to supplement the present steam 
plant at the electricity works, has approved of the idea, and 
estimates and information as to the cost of running, and results, are 
to be obtained from other authorities using oil engine plant. 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED) 


Compiled express for this journal by Messrs. W. P. THompson & Co., 
lectri Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


18,217. '* Automatic means of raising and lowering, suspending and elec- 
trically connecting and disconnecting a fitting mounted perpendicularly over 
a supporting column or ledge." J. STEVENSON and O. R. WILLIAMS. 
August 2nd. 

18,236. Improvement of the telephone instrument whereby the trans- 
mitter may be cut out of the telephonic circuit." C. C. Sucpen. August 2nd. 


18,241. **Improvements in and relating to lamps or lanterns for incan- 
descent electric lamps." W. WARDLE, JUN. August 2nd. 


18,2583. Improvements in magnetic separators.” H. L. KESSLER and J. C- 
KESSLER. August 2nd, (Complete.) 


18,295. Improved method of manufacturing spark plugs." J. A. ANDER- 
SON. August 2nd. (Complete.) 
18,300. Improvements in apparatus for the electrolysis of fused alkali 


chlorides.” Ges. CHEMISCHE INDUSTRIE IN BaseL. (Date applied for under 
Sec. 91 of the Act, December 22nd, 1909, being date of application in Germany.) 
August 2nd. (Complete.) 


18,306. “Improvements in and relating to means for controlling dynamo- 
electric machines." Anass Manuracturina Co., LTD. (Cutler-Hammer 
Manufacturing Co., United States.) August 2nd. (Complete.) 


18,307. Combined reciprocating engines and turbo-electric generator and 
motors for driving steamships and machinery." P. A. E. WARBURTON. 
August 2nd. (Complete.) 

18,313. “Improvements in switch-throwing mechanisms." H.ScHAEFFER. 
August 2nd. (Complete.) 

18,827. “Improvements relating to the production of electricity." H. E. 
Fry. August 3rd. 


18,333. ‘Improvements in inductive wireless telephone installations." H. 
VON KRAMER. August 3rd. 

18,44. Improvements in switches." W. FAIRWEATHER. 
facturing Co., U.S.) August 3rd. (Complete.) 


18,359. Improvements in electric switches and signs.“ 
Dickson. August 3rd. 


18,398. ‘‘lmproved process for packing for transport charged negative 
electrodes of accumulators.” ACCUMULATEURS TUboR SOCIETE ANONYME, 
(Date applied for under Sec. 91 of the Act, August 5th, 1909, being date of 
application in Germany.) August 3rd. (Complete.) 

18,108. Electric and pneumatic prevention of the racing of marine 
engines.” P. Davies. August 4th. 


18,427. ‘Improvements in electrifying process and devices which may be 
applied to the various operations of the textile industry." J. L. V. PAILLET, 
F. DucreTetT and E. RoGer. August 4th. (Complete.); 

18.449. Improved electro-mechanically operated switch.“ 
FACTURING Co., LTD. 
August 4th. (Complete.) 

18,449. “Improvements in the methods of applying zecording apparatus to 
telephone Systems." F.HopGson. August 4th. 

18,470. Improvements in electricity meters." 
BILLINGTON. August 4th. 


18,494. Ignition control for internal combustion engines.“ 
jun. August 5th. 


18,528. Improvements in or relating to electrical fuses." SIEMENS 
BCHUCKERTWERKE G.m.b.H. (Date applied for under Sec. 91 of the Act, August 
lith, 1909, being date of application in Germany.) August 5th. (Complete.) 

18.545. Arrangement for producing but slightly damped electrical oscilla- 
tions by the shock excitation method." G. C. Dymonp. (Gesellschaft fur 
Drahtlose Telegraphie m.b.H., Germany.) August 5th. (Complete.) 

18,577. Improvements in, telephone switchboards." W. AITKEN and 
BRITISH INSULATED AND HELSBY CaBLEs, LTD. August 6th. 

18,579. Improvements in and connected with electric couplings for use on 
motor-cars, or boats, airships, and the like." R. F. HarL. (Date applied for 
under Rule 13, April 23rd, 1910. An invention comprised in Application No. 
9,926, dated April 23rd, 1910.) August 6th. 

18,591. “ Improvements relating to electric switches." A. P. LUNDBERG, 
G. C. LUNDBERG and P. A. LUNDBERG. August 6th. (Coinplete.) 

18,608. Improvements in electric controlling apparatus.“ H. Darwin and 
CAMBRIDGE Scientiyic INSTRUMENT Co., Lrp. August 6th. 


(Hart Manu- 
W. K. -L. 


ADB Aus MANU- 
(Cutler-Hammer Manufacturing Co., United States.) 


W. H. Joios and A. M. 
J. A. GOLDIE, 


P4 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be n 
of Messrs. W. P. THompson & Co., 285, High Holborn, W. C., and at 
Liverpool and Bradford; price, post free, 9d. (in stampa). 


1909. 
PROTECTED OR ARMOURCLAD ELECTRIC SWITCH FUSES, 
Markham. 18,443. June 8th. 
AUTOMATIC BATTERY OVERCHARGE PREVENTER. H. Leitner. 10,888. July "ith. 
ELECTROLYTIC CELL. J. F. Flood. 16,960. July 8th. 
ELECTRIC Heaters. F. W. F. Ross. 16,547. July 15th. 
REGULATION oF ELECTRIC INSTALLATIONS, Akt.-Ges. Brown, Boveri et Cie. 


16,630. July 16th. (Date applied for under International Convention, 
September 16th, 1903.) 


TROLLEY HrAps EMPLOYED FOR ELECTRIC TRACTION, 
July 17th. 

ELECTRIC Arc Lamps. R. Proctor. 16,924. July 19th. 

ELECTRICAL DEVICES FOR CONTROLLING MOVEMENTS FROM A Distance. P. Viry. 
18,024. August 12th. (Date applied for under International Convention, 
August l4th, 1908.) 

TELEGHAPH SENDING MacurNEs, A. E. Edwards. (J. A. Rosen, U. S.A.), 18,984. 
August 17th. 

Evecriic GENERATING Bystems. A. G. Livesay. 20,587. September 8th. 

METHOD or AND MEANS FOR MAKING AND BREAKING ELECTRICAL CIRCUITS OR 
Contacts. C. B. Walker. 20,740. September lith. 

VarouR ELECTRIC Apparatus, E. Podszus, 22,427. October 6th. 
applied for under International Convention, October 7th, 1908.) 


ELECTRIC Cut-Outs, T. E. Murray. 23,227. October llth. (Date applied for 
under International Convention, October 17th, 1908.) 


ELEcriuic Cut-Outs. T. E. Murray. 23,228. October lith. 
under International Convention, November 9th, 1908.) 
Exvectric Cur-Ours. T. E. Murray. 23,229, October llth. 
under International Convention, November wth, 1908.) 
Evectric BwircHES, H. J. Carrigan. 924,109, October lith, 
TELEPHONE ExcHanges, Siemens & Halske Akt. Ges. 26,269. November 14th, 
(Date applied for under International Convention, November 1$1h, 1908.) 


H. H. Berry and W. J. 


F. Jackson. 16,682. 


(Date 


(Date applied for 
(Date applied for 
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THE PROSPECTS OF 


AN OVER-PRODUCTION OF RUBBER. 


THE July number of the Zndia- Rubber World has a leading 
article on the above subject, and as a large number of the 
readers of the ELECTRICAL REVIEW must be interested in 
this question, some as manufacturers and others as users of 
rubber goods, and again others as shareholders in rubber 
plantation. companies, we propose to briefly indicate the 
views expressed by our. contemporary, which, we believe, are 
the views held by well-informed people in the United. States. 

The writer of the article referred to divides his subject 
under two headings, supply and demand ; and dealing with 
the first, lie points Qut. that it would be unreasonable to 
suppose that the production of rubber will not be greatly 
increased. during the next few years, as there has been a 
steady, though not large, increase each year in the production 
of the Amazon district, and greater care is now taken to 
conserve the trees and collect the rubber 
conditions. 


under better 
There are regions where the production of 
forest rubber is on the decline, but there are large areas of 
rubber forest yet unworked in the Amazon district, and 
many as yet untouched sources of wild rubber in Africa, 
and it is anticipated that the opening up of these will more 
than compensate for any decline in production elsewhere, so 
that, on the whole, it is likely that the world will see a 
larger annual production of forest rubber before any falling 
off occurs. 

With regard to cultivated rubber, it is said: —“ If all the 
plantations formed to date should become as productive as 
the best now matured, so much rubber might become avail- 
able as to reduce prices below a profitable level" ; and 
again, * It must be admitted that for all the capital 
stated to have been invested in the planting interest 
since the beginning of the year to yiell profits would 
rubber. Dut 
The reasons given for not 
that the 
more successful of the old companies have been exceptionally 
well located, managed with skill and sound judgment, and 
conservativelv capitalised ; and that it is probable that 
many of the more recent, companies will not be so favourably 


involve an enormous over-production of 
this we do not look for." 
excessive 


anticipating this production are 


conditioned, and, therefore, they will not be able to yield 
satisfactory results when the price of rubber falls, as it must | 
if production increases too rapidly for the demand, so that . 
some plantations that have started may be abandoned, and 
not a few projected ones will never be started. 

With regard to the growth of demand, attention is drawn 
to the fact that the market for rubber goods has grown con- 
stantly at a rate which has forced a larger production, and 
has presented the unusual situation of a raw product going 
up in price whilst being produced all the while on a larger 
scale. It cannot be expected that the present high prices of 


[321] | | | c 


— ——ͤ——ͤ— —— ... RE I I —— — — 


322 


THE ELECTRICAL REVIEW. 


[Vol. 67. No. 1,709, AUGUST 26, 1910. 


p''"'"'"'""'"''"""""—"""—"————————— D 


rubber will continue permanently, and the impetus given 
to the demand by a fall in price is considered likely to in- 
crease it at such a rate as to give little cause to fear any 
over-production of rubber for a long time to come. 

When dealing with this subject on previous occasions, we 
have expressed the opinion that it will take some years for 
the production of rubber to so far overtake the demand as to 
bring about anything like over-production, so that we are in 
general agreement with the conclusions of our contemporary: 
but our opinions were based on the anticipation that there 
would be hardly any appreciable increase in the output of 
wild rubber, as we considered that with lower prices it would 
no longer pay to collect many of the inferior qualities, or to 
eollect from those regions which were so fav from the ports 
of shipment as to make the cost of transport to. the port a 
very heavy item. It is undoubtedly a very difficult matter 
to make any estimate of what the production of plantation 
rubber will be three or four years hence, but if it increases so 
rapidly as to lower the price to a figure comparable with the 
prices of 20 years ago, we believe that the demand will grow in 
proportion owing to the development of existing uses, and 
the introduction of new uses, for rubber which will follow 
the fall of prices of the raw material. 


ID 


THE fact that a variety of skin diseases, 
such as psoriasis, lupus, and eczema, 
| show material improvement under ex- 
eeedingly small doses of X-ray radiation has led to the view, 


Electro- 
Vaccination. 


put forward recently by Dr. W. Deane Butcher, and reported 


in Archives of the Réntyen Ray, that the action of the 
Irradiation is of the same nature as that of vaccination ; that 
is, that it furnishes a stimulus under the influence of which 
the patient’s own organism develops the equivalent of a 
vaccine. For example, the irradiation of a leg for lupus has 
been followed by improvement in a remote part of the body, 
such as the face; acne of the face has been cured by 
X-rays and high-frequency treatment applied to the back 
and shoulders ; and numerous cases are on record in which 
remarkable results have been obtained from comparatively 
trifling applications of the treatment. Dr. Butcher remarks 
that “in the whole purview of medicine there is nothing 
more impressive, or more certain, than the cure of a small 
rodent ulcer by electrical methods" ; but it may be effected 
in many ways—Rontgen rays, radium, ultra-violet light, 
high-frequency effluves, or zinc ions. The common factor 
in all these cures is, he thinks, **a biological recoil—the 
resentment of the cells of the organism to the insult of the 


ethereal vibration,” resulting in the production of antitoxins 
or other antibodies. It is a true vaccination.” 


» WHiLsT it cannot be said that the 


Metal-Filament electric sign business is diminishing, it is 


"n certain that it is not increasing to the 
extent that seemed probable a few months 
ago. Sign and decorative lighting is a valuable adjunct to 


the central station as it provides a fairly steady load for from 
four to six hours out of the 24 during the winter season. 
In spite of the fact that the sign load falla on the peak 
during those months when the station is giving its greatest 
eutput, sign lighting is welcomed by the station engineer and 
he would prefer to sce electric sigus more widely adopted. 

The utility of the signs to the user is not denied. Every 
shopkeeper admits that they are of value, and the only 
reason why they are not used to a greater extent is that the 
majority of tradesmen are under the impression that they 
are costly as regards consumption of energy. 

It was the practice of contractors, particularly in the case 
of outline signs, to run low voltage lamps in series-parallel 
for this work, under-running the lamps considerably in order 
that the cost of current should be as low as possible. Of 
course the lamps were burning at a very low efficiency, but 
it was held that the sign was not intended for illuminating 


purposes and that it was sufficient if the lamps were giving 
from two-thirds to three-quarters their rated candle-power. 

It would seem that the time is quite ripe for a change to 
be made in the general practice, and that it would be 
preferable in every way were low voltage metal-filament 
lamps used for the work. Lamps of this type requiring 10 
or 12 volts and giving nearly four candle-power with a 
consumption of five watts may be readily obtained. The 
brillianey of the filament, compared with that of the under- 
run carbon lamp, is very great and does not. fall off to any 
noticeable extent during its life, which may be taken as being 
about 2,000 hours. The lamps can either be run in series- 
parallel on direct-current circuits of ordinary voltage, or in 
connection with a transformer on alternating-current circuits, 
in which case there is no necessity to alter the existing wiring 
of the sign, if it has been wired in parallel. 

The power consumed will be only one-fourth of the amount 
required for the same candle-power in carbon-filament lamps 
of ordinary efficiency, and the result of the change over from 
the older to the modern type of lamp would be that the sign 
would be brighter and more attractive, the cost of energy 
would be much less, and the maximum demand on the station 
would he reduced. Signs fitted with metal-filament lamps 
would rapidly become popular and their increased use would 
more than compensate the central station for the decrease in 
specific consumption. 


_ Tue cheap time-meter system of teaching 

drivers to save electrical energy is well 
known in England, and it is preferred by 
some to the ampere-hour or watt-hour meter systems, even 
since those instruments have been made stronger and more 
reliable than they were quite recently. 

But the Americans have begun to use the time-meter, 
not for recording the time during which the car is under 
power, as we always do, but the time during which it is 
coasting freely. "The clock works only when current is off, 
and until the brakes are put on. This modification of the 
original arrangemeut has certain advantages, which may 
commend themselves to our tramway officials, but the new 
device necessarily must be somewhat more complicated than 


Coasting 
Clocks. 


the old one. 


The story of the extensive trials of the coaster clock, 
which were carried out on the Manhattan Elevated (Second 
Avenue, line), is told in brief in the Railiray and Engineering 
Review (U. S.A.), and the results were so favourable that 
our advocacy of the time-meter is well justified. 


After the first preliminary tests, all the trains on the 
Second Avenue line were equipped with the coasting clocks. 
The results obtained showed a material improvement in 
coasting and a reduction in the power required for car 
operation—namely, an increase in the time of coasting from 
10 per cent., as it was prior to the installation of the clocks, 
to 38 per cent. following such installation, making a saving 
of 25 per cent. in the total power required for traction. 

The same article mentions that the Philadelphia Rapid 
Transit Co. adopted the plan of installing, along its subway 
and elevated lines, coasting signs to show the drivers where 
to shut off power, which resulted in reducing the power 
consumption by about two-thirds, and saving brake main- 
tenance by nearly the same amount. That scheme has been 
used to some extent in England, and it has never failed to 
induce an economy. | 

It has been patent for some years to all keen observers 
that a yery handsome saving lies waiting for any tramway 
undertaking which has the pluck to spend a very few pounds 
per car upon installing. meters of some kind, and the need 
becomes more apparent yearly, as the returns show 
units per car-mile creeping up from all sorts of causes. 
Twenty-five per cent. energy-saving to-day is worth 25 per 
cent. more than it was five years ago. Some managers 
began by keeping the meters hidden aud locked away from 
the drivers, like some skeleton in a cupboard; but the 
general opinion to-day is that the fair and the best-paying 
way 18 to make each motorman an interested partaker in the 
preliminary experiments and a modest sharer in the 
monetary value of his economies in the future. 
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In the Annual Report for 1908, Mr. W. H. Pickering, H.M. 
Inspector for No. 5 District, wrote: —“ Electrical install- 
ations are n very common in fiery mines, and tlie 
current is often carried a long way inbye. It is impossible 
to foresee what will be the ultimate result of this, but it may 
safely be laid down as an axiom that electricity has intro- 
duced a new potential danger into the mines.” In the present 
report Mr. Pickering continues: —“ This expressed no idle 
fear, for on January 19th, at 12.20 p.m., an alarming explo- 
sion of fire-damp occurred at Ackton Hall Colliery, resulting 
in the death of two miners. The gas was ignited by an 
electric spark from the switch box of a motor drivi ug a small 
ventilating fan.” 

In view of the fact that small booster or simple senting 
fans are likely to be extensively adopted, it is very important 
that particular attention should be given to every single detail 
in connection with the driving motors, and wherever these are 
at present installed the person responsible, or the manager 
of the colliery, would do well to see that an accident of 
this kind is practically—as far as the apparatus will allow— 
impossible. In this case the accident should not have hap- 
pened if ordinary attention and some common sense had 
been used in the selection and installation of the apparatus. 

The fan was used to ventilate a single heading which was 
driven to prove the position of a large fault. From a mining 
point of view the single heading was bad, and had a pair of 
headings been driven, the small fan would in all probability 
not have been necessary, and the expense attached to it 
avoided. The heading was 100 yards in advance of the face, 
and the air was forced in through 18-in. diameter pipes at 
the rate of 1,000 cb. ft. per minute, the fan being driven by 
a 4-H.P. electric motor. The motor and switch box were 
supposed to be gas tight, and to comply with Special Rule 37, 
which relates to the complete enclosure of the apparatus when 
placed in a part of the mine where safety lamps are in use. 
When, however, one of the deceased men went to switch off 
the current from the motor, there was a sharp explosion of 


gas, and the two men were so bably burned that they died 


Shortly after. The cause of the accident is thus explained 
by Mr. Pickering :—“ The motor, the switch, and resistance 
boxes were sources of danger, and after examining them 
carefully, I came to the conclusion that the explosion 
originated in the switch box owing to there being an aperture 
between the lid and the edge of the bor. (The italics are 
ours.) The joint was supposed to be made gas tight 


hy means of a strip of rubber fitted round a 
flange on the lid. The lid was hinged to the 
box, and was secured by two holding-down screw 


bolts. The rubber was not in the form of a ring, 
and to put it in position it was necessary to draw the 
ends together at the hinge side, nip them by lowering the 
lid, and then see that the rubber strip was in position in 
other parte, and finally screw down the lid. The rim of the 
box was only 45, in. thick, and the posibilities of a failure to 
get the rubber strip in position in every part were obvious. 
The rubber was in two pieces when the box was opened on 
the 23rd inst. (three days after the accident). The box was 
of a very unsuitable design and calculated to prove unsafe 
in practical work." So far we are in complete agreement 
with Mr. Pickering, but we venture to differ when he goes 
on, ** Electrical engineers are not always good mechanics, and 
at present few seem to have realised the danger of intro- 
ducing electrical appliances into parts of mines where explo- 
sive gas may appear in dangerous quantities. It would seem, 
therefore, that if colliery owners and managers take the grave 
responsibility of installing electricity in the workings of fiery 
mines, they should not altogether rely upon the opinions of 
electrical experts, who may have crude ideas concerning 
mining dangers, and of the rough conditions apparatus must 
endure in the working face." Mr. Pickering has no 
right to say that electrical engineers are not always good 
mechanics, any more than he has to say that 
mining engineers are not always good “ pitmen”’; elec- 
trical. engineers have done very much more 
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‘COAL-CUTTING MACHINERY AND ELEC- 
TRICAL ACCIDENTS IN MINES. 


. mine in which the switch was to be used ? 


towards grasping the conditions and dangers of electrical plant 
in fiery mines than the mining engineers have done. Mr. 
Pickering implies that the electrical contractor is to 
blame for making the switch box in any such way. But is 
the electrical contractor really to blame? Were the con- 
ditions clearly pointed out to him as to the nature of the 
Was there no one 
about the colliery who was sufficiently conversant with the 
electrical special rules, that they could not say to the 
electrical engineer This will not do?" Asa matter of 
fact, the last question supplies the real cause of the acci- 
dent. According to law, the colliery manager is legally 
responsible for seeing the terms of the electrical special rules 
carried out, and if he is not competent to do this, then let the 
law be altered and some one be appointed who is. At the same 
time it ought to be pointed out that electrical engineers 


* should be very careful in putting forward types of apparatus 


as suitable for fiery mines unless they have reliable ex- 
perience to support them. In the above-mentioned case 
there ought to have been no rubber packing at all in the 
joint, but the case should have been made with a wide flange 
and the cover provided with a spigot to fit the interior of 
the box, the faces of the flanges being machined and the joint 
made with a sheet of brown paper. Experience has shown, 
however, that it is better not to have a tight“ joint, but 
merely a close-fitting joint, so that should any small explo- 
sion occur inside the box, the force of the explosion would 
find “ vent" between the flanges ; but the area of the surface 
of the latter would be sufficient to cool the flame so that it 
would not reach the exterior atmosphere. A box should also 
be strong enough to prevent fracture by an explosion, as 
sometimes has happened. 

The remark above anent the capability of the person 
responsible for carrying out the special rules is even more 
emphasised in Mr. Gerrard's report (No. 6 District), where 
at Bradford Colliery a motor-man sustained a slight burn 
and electric shock by his fingers coming in contact with a 
live part, ** from carelessly grasping the handle of the switch- 
ing apparatus" whilst switching to reverse the motor. 
What kind of construction could this be which allowed the 
motor-man's fingers to come in contact with a live part, no 
matter how carelessly he grasped the handle? Mr. Gerrard, 
however, continues :—'* This accident was also investigated 
by Mr. Nelson, who discovered in connection with two: 
small generators, bare terminals not efficiently protected, 
behind a switchboard, a pail, a lamp and several brooms ; 
the signalling wires not absolutely clear of power 
and lighting wires; in one motor room an isolated 

‘unearthed’ section of tubing, carrying lighting wires. 
These matters were at once rectified. At the same time the 
following points were discussed, viz., the question of motor 
rooms being ventilated by fresh air carried through small 
pipes, the motor rooms being alongside the return airway, 
does General Rule 8 apply? The question of obtaining 
an efficient ‘earth’ by carrying a connection to surface 
*earth plates'; the question of the substitution of modern 
switchgear, if not *flame-proof,' at least fireproof, for wood 
framed, slate panelled switch gear ; and the replacement of 
the motor resistances. These questions were submitted to 
the agent for his careful consideration." If further proof 
were wanted of some alteration in the law as to the person 
responsible for the installation and working of electrical 
apparatus in mines, surely it is supplied by theabove. That 
no one has been killed, or no serious accident has occurred, is 
due to “good luck," as it certainly cannot have been by 
„ good management." As regards the points raised and 
discussed, there ought not to be much difficulty, as 
ordinary commonsense indicates that all motor rooms ought. 
to be ventilated with fresh air. Second, if the motor rooms 
are in the return airway, and nothing but safety lamps are 
allowed, then certainly General Rule 8 applies. 

As to the third point, this is a very controversial 
one, but as has often been pointed out before, the only 
way to secure a reliable and efficient earth is to pro- 
vide a separate earth wire, and see that it is kept 
in good order. It is probably equally good, however, 
to keep all *earth" off, and have the insulation so 
well maintained that the chance of any part being 
“ earthed " is very remote. It is not so difficult to do this 
as may be imagined, if proper attention is given to details. 

D 
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As regards the last questions, ordiuary commonsense dictates 
What ought to be done to render the switchgear safe to the 
operator, and the motor resistances must have been un- 
satisfactory or attention would not have been drawn to 
them. 

At Ashton Moss Colliery it is also reported amongst ** dan- 
gerous occurrences" that ‘insulation on the leads of a 
starting switch took fire, fire caused electrically in switch 
box." In all probability the starting switch has been too 
small or unsuitable for the work it was required to do. 
Cases are not uncommon of starting switches being used for 
“ speed regulation," with, of course, unsatisfactory results. 

Reference has already been made to Sir Henry Hall's 
remarks on ** Electricity in Mines" so far as No. 7 district 
is concerned. One fatal accident occurred to a pump minder, 
who was killed by electric shock whilst attending an elec- 
trically-driven underground pump, It appears that the motor 
room was so badly planned, and so small—a very common 
state of things underground—that the attendant could hardly 
move without coming in contact with some of the cables, 
and these had been jointed in a very insecure manner, and 
apparently it was with one of these junctions, which had been 
worn bare of insulating material, that the deceased had come 
in contact. “The installation so far as this motor house 
was concerned was a very clumsy piece of work.“ Verb sap. 

Probably the most interesting of all the reports from an 
electrical point of view, is that of Mr. Walker, of No. 8 district, 
as the accidents are very fully dealt with as they “ suggest 
means Which should be taken to prevent. similar accidents 
in the future,” and, further, a copy of the printed instructions 
to persons in charge of electrical plant and machinery at 
Messrs. Barber, Walker & Co.'s Eastwood Collieries is given, 
which we regret would occupy too much space to reprint 
here. A copy of the report, however, may easily be obtained, 
the price being 71d. Mr. Walker also states: I find there 
is a tendency amongst users of electricity, when it is pointed 
out to them that their systems do not comply with the 
requirements of the electricity special rules, to reply that 
as the installations were in use before the rules came into 
force they do not apply to them.” It is satisfactory to note, 
however, that he has “in consequence, in some instances, 
given the agents and managers notice to comply with the 
rules." This is really very necessary, as if an accident does 
happen, it is “ electricity“ that gets the blame, and not the 
mishandling of this very useful form of power. 

In regard to the accidents, the first occurred at Newdigate 
Colliery, resulting in the death of a browman," whose duty 
it was to attend to sets of tubs near a motor house, and who 
at the time of the accident was replacing a derailed tub on 
the tram rails. “A boy of 15 years of age was in 
charge of the motor, and was giving the set a gentle pull ; 
the deceased at the same time had hold of the tub for the 
purpose of guiding it. The boy switched on the current, 
but, hearing a shout, immediately switched it off again. 
Two men who were close by saw sparks at the wheel of the 
tub. The only possible means of communication for leakage 
of electric current to pass to the tub was the haulage rope.” 
Mr. Nelson, however, either by test or inspection could not 
find any fault or place of leakage, but was of opinion that 
the accident was undoubtedly due to the hauling rope 
becoming alive by a leak from either the motor or the leads 
in its neighbourhood. Mr. Walker also points out that the 
motor house was too small, and that the boy, although an 
intelligent lad, was too young to have charge of such an im- 
portant piece of machinery. The following, however, is 
very important, as pointing to the difficulties in connection 
with obtaining a satisfactory earth. ** 'l'he motor frame was 
earthed by means of an earth-plate 2 ft. square. buried just 
outside the motor house, and when Mr. Hewitt (H.M. 
Assistant, [nspeetor) first saw it, the ground in the vicinity 
was dry. In this condition it cannot have been a very satis- 
factory earth, and this probably is. suflicient to account. for 
the man receiving a shock, expecially as he had his back 
against an iron pipe, which probably was a more efficient earth 
than the earth-plate in. the dry ground.” 

The question of satisfactory ** earth " crops up again in the 
second accident, which resulted in the death of two men at 
Clifton Colliery. In this case three-phase current is trans- 
mitted at 2,500 volts to within 740 yards of the face. At 
this point it is transformed to 500 volts, and conveyed by 


a single-armoured three-core cable: the armouring is 
used as a continuous earth connection for the gate-end boxes, 
frames of machines, and other electrical apparatus, to a 
copper earth-plate in the sump at the shaft. There are also 
auxiliary earth-plates on wet parts of the main haulage 
roads. The trailing cables of the coal-cutting machines are 
provided with four wires, one of which is for conveying to 
earth any leakave of current, by connecting it to the gate- 
end switch box, and through jt to the armouring of the 
cables, and thus to earth. At the machine end, the trailing 
cable was fitted with a wooden plug containing three sockets, 
which fitted over the prongs in the coal-cutter terminal box. 
The earth wire was connected to a small brass plate at the 
side of the wood plug, and connection with the brass plate 
and frame of the machine was obtained by a $g-in. diameter 
bolt provided with a lever handle to screw it home. One of 
the deceased, who was driving the machine, got the trailing 
cable coupled up, but on turning the shorter switch into the 
first position, immediately received a shock which killed him 
instantly, The other man was by the side of the machine, 
resting his arm upon it, and he also received & fatal shock. 

Subsequent investigation showed that the insulation of 
one of the loose leads from the stator windings of the motor 
had been worn through against the end of the casing by 
vibration, and had been making and breaking contact 
with the casing. 'The reason why the supposed efficient 
system of earthing the machine frame did not prevent the 
men from receiving a fatal shock, was that the contact 
between the plug and the casing of the machine was defective, 
owing to there being no brass plate, with the result that the 
bolt was bearing on dry wood, and the earth wire was 
therefore partially insulated from the frame of the machine. 
This accident shows the danger of relying on a continuous 
earth by connections such as this and the armouring upon 
the cables. At best the armouring is a poor conductor, and 
any break in the various connections to gate-end boxes, 
junction boxes, &c., makes the matter worse than if ** earth " is 
kept off altogether, as it gives the men a false sense of 
security. The only correct and certain way is to lay a bare 
copper earth wire, and connect every part that requires to be 
* earthed " directly to it, and carry this right up the shaft to 
a large earth plate properly bedded on the surface. 


(To be concluded.) 
— a a a e 
THE WEAR OF WHEELS. 


By J. A. O'BRIEN, A. M. I. E. E. 


IN a recent number of a railway magazine there appeared the 
following illustration :— 


SECTIONS OF WoRN TIRES, SHOWING AMOUNT TO RE TURNED 
OFF TO RENEW THE FLANGES. 


The title sufficiently explains the illustration. Of course 
there is nothing out of the common about it, but that very 
fact makes it worthy of note. It will be seen that in order 
to obtain a new flange on these wheels, which were shown as 
u fair sample of those used on British tramways, it will be 
necessary to turn down about 4 in. of metal from the tread 
of the wheel, and it seems a very curious thing that the 
necessity of wasting the tread to obtain a new flange is 
never commented upon. The usual maker’s guarantee for 
steel tires is 5,000 miles per radial 4-in. The function of 
the flange is quite distinct from that of the trend; yet to 
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get the one we have to waste about 30 per cent. of the 


useful material in the other each time the wheel is turned 
down. True, that on some tramway systems many of the 
wheels are never taken off for turning during their useful 
existence, but in such cases the periodical use of wheel 
grinders in the sheds or emery blocks instead of brake shoes 
does the same thing. | 
Obviously the efficiency of the flange and the tread are 
the same, since they consist of. one piece of steel, but obvi- 
ously, also, the work they are doing is not at all equally 
shared. On the face of it, the fuhction of the flange, which 


is to steer the car, ought to be much less onerous than that 


of the tread, which is to support the car, yet the 
rate of wear shows that the conditions are just 
the reverse of this. In fact, the absurd position seems to 
be that the side pressure of a car on the rails is greater than 
the vertical pressure. There really seems some reason for 
calling a wheel flange, as it has been called, one of the 
greatest inventions of the age; but, as a plain mechanical 
and commercial problem, the distribution of work over the 
different parts of the wheel tire could not be worse. 

The: question is, what exactly is wrong? To make a re- 
movable flange, if such à thing were practicable, would only be 
pandering to the unnatural conditions imposed-on the wheels ; 
by admitting that the lateral pressure of a car on the rails 
ought normally to be more than the vertical pressure. 

This is just the point ; the lateràl pressure ought never to rise 
to even half the weight of the car. We should never tolerate 
such a condition of things in connection with. road_ vehicles, 
and yet tramway truck manufacturers tell us that the con- 
struction of trucks has been carried as far as possible towards 
perfection. In the advertisements of the large truck manu- 
facturing companies will: be seen statements which clearly 
imply that such is the case. What, then, is the vital differ- 
ence between a road and a rail vehicle which prevents high 
lateral pressures in the former and allows them in the latter. 
It is true that since a road vehicle has no rails constraining 
the direction of its motion it can skid laterally, and such 
skidding must certainly form a safeguard or automatic limit 
in many cases to lateral pressure on. the tires, which would 
lead to overturning if it reached tlie full value corresponding 
to the side pressure; but it is hardly skidding that we look 
fo to limit the lateral pressures on road vehicles: The 
dominating factor is the steering or constant change of 
direction of the vehicle. Suppose that a motor-car, with steer- 
ing gear locked, so that it resembled the ordinary four-wheeled 
tramway truck, were pushed slowly against a kerb, at a slight 
angle to it. If the motion is dead slow, the side pressure 
against the kerb will rise to a point at which the car skids 
round more or less into line with the kerb, such side 
pressure being equal to the weight of the car multiplied by 
the coefficient of friction of the wheels on the road surface, 
and by a constant depending on the wheel base. But 
if the same car were run at a certain speed in the same 
way against the kerb, there would be the same side pressure 
due to frictional resistances of the wheels on the road, 
and in addition the pressure due to the kinetic energy.now 
possessed by the car, the direction of whose motion has to be 
suddenly changed. This is the practical condition imposed 
on the unfortunate tramway or railway truck whose direction 
of motion is fixed, the kerb being quite analogous to the 
rail head against which the leading wheel flange presses as 
soon as the truck sets across the clearance space so as to run 
at a slight angle to the track. 

The driver of the road car of course turns his steering 
gear on encountering the kerb to such an extent that the 
line of the leading wheels coincides with that of the kerb, 
when the lateral pressure ceases; and if the same method 
of steering could be adopted on a rail vehicle there would 
evidently be no flange wear due to side pressure of wheels 
against rails, and the wheels would wear through radially. 
There would, in fact, be no need for flanges. Since we 
cannot have those conditions, it seems only logical to sup- 
pose that we must look for reduction of flange pressures to 
the nearest possible approach to such steering. Suppose, for 
instance, that the road car had no hand steering gear, but 
was so hung that a slight side pressure on any of the wheels 
produced a change in direction by pushing the correspond- 
ing axle into a new position not parallel to the other axle. 
In such a case, the side pressure, analogous to flange pres- 
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sure would exist, but to a very much less degree. For 
instance, if the road car then approached the kerb at a 
slight angle as before, the driver would have nothing to do 
but sit still and wait till the leading wheel on the kerb side 
touched the kerb and began to press on it. As soon as this 
happened the two leading wheels would be turned into line 
with the kerb by the side pressure, instead of by the driver, 
but this side pressure would evidently be very much less 
than that required to skid the whole car round, as at first 
described, where the car had no steering arrangements at all, 
provided that the frietſon of the mechanical arrangement 
permitting the axle to steer: were small. The form of 
apparatus containing the least frictional. resistance with 
practicability of construction, is a proper arrangement of 
circular swinging links, so set that. when any-axle steers it 
moves the links attached to it from their normal position, 
and this also presents the advantage of an automatic recall- 
ing arrangement. For, of course, we do not want the leading 
axle and wheels to remain fixed in their new position. As 
soon as the car in the course of running gets into line with 
the kerb, we should have the axles parallel again. If hand- 
stecring is used, the driver will bring them parallel, and in 
the case of a link-suspendéd car with steering axles, the 
recalling action of the links tending to bring them back to 
their normal position, would do the same. 

Now the action of running into the kerb is really what 
occurs continually with a rail vehicle, for it may now be 
looked upon as a fallacy that the flanges only come into use 
at long intervals. The diagram ‘at the head of this article 
disproves that, without any investigations such as have been 
made of the actual line generated by a car body in motion 
(vide the article in the Tramway World: of. January 5th, 
1910, by J. Sutherland Warner, on Rail Corrugation "), 
and it seems to the author that no other logical method exists 
for the reduction of flange pressures than the construction of 
trucks on the principle described above. Of course, since 
it has taken us 10 years to be convinced that a 6 ft. 6.in. 
wheel base truck under a car body of 28 ft. overall is a bad 
mechanical arrangement, it is not to be'expected that the 
commercial necessity for improving on the simple square 
frame on wheels, which still does duty under a heavy car 
body, will impress itself universally. But, meantime, 
wheels, axles and permanent way are being built with much 
more than the solidity necessary for their simple duty of 
transporting certain weights over à certain distance, and 
preference interests are being diverted to the payment of a 
correspondingly: high rate of maintenance. T 


ELECTRIC PROGRAMME-RINGING CLOCKS 
FOR SCHOOLS, WORKS, &. 


THE immense convenience of having a system of electric clocks 
throughout a school—or, indeed, any place where uniform time- 
keeping is essential—may be greatly enhanced by the addition of a 
bell-ringing programme apparatus attached to the master clock. 
We describe below an installation of this kind that has recently 
been supplied by the Silent Electric Clock Co. to the order of 
Messrs. Northwestern Electric, Ltd., Regina, Sask. (sole agents for 
these clocks in: Alberta, Manitoba and Saskatchewan), a leading 
firm in Canadian electrieal business. 

Fig. 1 shows the mechanism contained in the master clock case. 
At the top is seen the arrangement for causing the bell on each 
dial throughout the school buildings to ring exactly at the 
pre-arranged times of the “ programme." On the circular plate 
are 144 holes, each representing intervals of time five minutes 
apart. By merely inserting a peg into any—or all—of the holes, 
the bells are made to ring simultaneously at the chosen minute. 
The duration of the signal may be varied from three seconds up to 
a quarter of a minute by turning an adjusting screw. The master 
pendulum mechanism is, of course, the same as that described in 
our issue of February 4th, 1910, a relay being also provided for 
the bell circuit. The mechanism fitted on the door of the case is 
for operating the hands of the dial on the master case, and is in 
circuit with a similar movement on each extra dial of the 
installation. In the installation under notice, there are 16 10-in. 
oak clocks. 

As, of course, the bells are not required at night, or on Sundays, 
a special mechanism (illustrated in fig. 2) is provided for the pur- 
pose of switching off the bells at such times; this consists of a 
wheel (actuated by a mechanism similar to that in the dials) 
revolving once in seven days, and divided into 14 spaces, at each of 


which there is a peg-hole. By removing one of the pins, the bell 
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nd is put out of action until the next pin comes along—12 hours 
ater. : 
The growing popularity of the bell-ringing master clock, with 
its subsidiary dials, is shown by the fact that this is the third such 
installation supplied by the Silent Electric Clock Co. for use in the 
province of Saskatchewan alone. 


Fia. 1. 


Amongst other orders now in course of execution by this rapidly 
growing firm is an interesting clock for the Aberdeen Town 
Council. which is to provide officially correct Greenwich mean time 
for the Aberdonians ; it will automatically put itself in communi- 
cation with the Post Office signal at 10 o'clock each morning, and 
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FIG. 2. 


will hourly transmit signals to the Town Hall clock to ensure ita 
synchronisation. 

The new buildings of Waterloo Station (L. & S. W. R.) will also 
contain Silent electric clocks, 


Harrogate Lighting.—The T.C. has decided to apply 
to the B. of T. and to the Knaresborough R.D.C. for permission to 
supply energy to premises outside the borough, and in the area of 
the Knaresborough R. D.C. 


RAILLESS ELECTRIC TRACTION BETWEEN 
PIRANO AND PORTOROSA. | 


ANOTHER successful railless electric trolley line has recently been 
opened between the Adriatic towns of Pirano and Portorosa. It 
runs along a narrow coast road for about 3} miles, and already 
handles practically all the local passenger and goods traffic which 
was formerly carried by donkey carts and a horse omnibus. There 
is also a considerable visitors’ traffic in the season, to and from the 
baths of Portorosa. 

The double overhead line is supplied with direct current at 450 
volts, obtained from a small station erected for the purpose, as well 
as for supplying the ligifting of the hotels, &c., of Portorosa. Two- 
thirds of the distance is supplied with a double pair of supply lines,to 
allow uninterrupted trafficin both directions. Where the single pair of 


lines commences loop lines are provided. The only difficulty occurs 


at the point where both poles have to cross, and this is got over by 
introducing a short dead section some 14 in. in length. The current 
collection is effected by a double sliding contact piece supported on 


RAILLEs8 ELECTRIC MOrOR-CAR. 


a single rod and pressing upwards against the line with a pressure 
of about 15 lb. The supporting pole forms one lead whilst the 
other lead is formed by an insulated cable passing down the centre 
of the pole. 

Owing to the many sharp bends in the road and the light nature 
of the road construction, the speed is limited to a maximum of 94 
miles per hour, and in the towns it is kept between 6 and 8 miles 
per hour. 

The rolling stock consists of three motor-cars and two trailers (see 
the above diagrams). Each motor-car can carry 20 passengers, and 
weighs 21 tons unloaded. It is driven by & single 15-H.P. motor 
geared to the front axle so as to spread the load as equally as 
possible over the back and front wheels. All the wheels have 
pneumatic tires. 

Messrs. Max Schieman & Co., the makers, guarantee the average 
annual consumption per motor-car-mile not to exceed 55 KW.-hour. 
The cost of tires per car-mile is about 1°2d., and the repair and 
maintenance cost of the car is about ‘5d. to ‘7d. per car-mile. 

The power station contains two 150-H.P. Lanzs compound semi- 
portable steam engines, one of which is a stand-by, and a battery. 

The whole installation has met with the full approval of the 
inhabitants of the district—so much so, that the horse omnibuses 
have ceased running, and have been bought up by the owners of 
the new line, and are used, after alteration, as trailer cars.— E. T.Z 


Electric Smelting in California.— Reports from 
the electric smelter at Héroult, near Redding, Cal., are to the 
effect that the smelter has been in operation since the middle of 
July. The output is said to be 20 tons of pig-iron a day, and the 
plant has been operated with entire satisfaction eo far. A party of 
ironmasters and others from San Francisco recently inspected the 
electric smelter, and pronounced the demonstration a success. It is 
said that iron is made at a cost of $12 a ton, and that it is worth 
$30 a ton on the Pacific Coast. It is reported that nearly $300,000 
has been spent in perfecting the installation, and it is now considered 
that the period of experimentation has passed, and it is said that 
f ve additional furnaces will soon be built.— Electrical World. 
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AUSTRALIAN COMMONWEALTH ELECTRICAL GOODS IN 19960. 


WE reproduce from the Austrulian Mining Standard and Electrical Record the following interesting particulars showing the relative values 
of the exports of electrical goods of various countries to Australia in 1909, and the possibilities in town lighting :— 


TABLE I. 
(Showing actual and relative values of exports of various countries to Australia.) 


5 55 Morand carbons, ee e tapes. foe ne und motors pid LO H.P. 3 and motors over 900 H.P. DE 
$ ; ters. E—G or direct oouplin ürbine team — ts t H boards 
telephones). G—Electric and gas appliances N.E.I. H— Telephone apparatus. j ios á aaa ee a as 


Class A. Class B. Class C. Class D. Class E. Class F. Class G. Class H. Total. 
* % % % o > y^ %- % % 


United Kingdom ese iss s 73 51 86 58 89 41 49 63 60 - 
Germany ee eee e 0. 19 14 30 26 11 43 31 7 17 
U. S. A ose se avi T b 80 81 14 — 12 10 4 15 
Others T T TP "T eco 8 5 9 2 — 4 10 26 8 
Total value se 0 £222,500 £235,500 — £32,300 — £29,500 — £29,200 — £26,500 £120,100 £115,900 £817,400 


The large 1 value of Others in Class H is due to Swedish telephone exportations, 


TABLE II. 


(Showing actual and relative value of Australian imports into the different States, thus indicating their comparative 
importance as consuming centres.) es 


Class A. Class B. Class C. Class D. Class E. ue F. Class G. Class H. Total. 
£ £ £ £ £ | £ £ 
N.S. Wales s 25 89,000 151,000 17,900 14,500 19,450 14, 400 61.200 24.000 48 V 
Victoria 125 vix 83,000 31,500 3,900 5,700 200 3.500 33,900 58.400 07 95 
Queensland sus .. 11,000 9,500 — 400 4,400 500 7.600 5.600 47 Y 
South Australia is 21,000 83,000 8,400 7.000 950 6,300 13,000 14,700 12:8 % 
West Australia be 14,000 7,500 , 2,000 1,000 3,200 2,000 9.100 10,500 60% 
Tasmania sae EM 3,000 2,300 | — 300 — 50 1,300 2,700 15% 
TABLE III. 


(Showing the actual and relative values of goods transferred by each State to all the others; this indicates the N 
of each State as a distributing centre.) 


Class A. Class B. Class C. Class D. Class E. Class F. Class G. Class H. Totals. y^ 


£ £ £ £ £ £ £ £ £ ! 
N.S. Wales eo 15,400 14,600 1,400 2,020 30 650 15,400 2,050 51450 51 
Victoria.: q Z. 28,300 6,000 630 1,200 30 1,400 10,000 2,000 34.800 34 
&. Australia Dl. Xu 4,600 1,500 630 300 900 950 1,600 500 10.900 11 
Q WAT so oya 2,000 1,200 90 50 400 50 1,000 500 5,300 5 


Total A .. £50,300 £23,300 £2,750 £3,570 £1,360 £3,050 £28,000 £5,050 £101,950 
l NOTE.—Of these there are included £880 of Australian manufacture. 
In 1909 Australia exported electrical goods to New Zealand as follows :—New South Wales, £14,000. Victoria, £9,000. 


TABLE IV. 


(Showing the number of towns and cities in Australia with a population of over 1,000, hereby exhibiting possibilities in town 
lighting. Only a very small proportion have electrical supply.) 


Population. N. S. W. Victoria. Tasmania. S.A. Queensland. W.A. 

Above 1,000, under 2,000 Eos oe 34 35 5 — 13 1 

„ 2000 „ 3, 000 „ 25 13 1 5 14 4 

„ 3.000, „ 5,000 sige | “us 19 13 1 1 7 6 

„ 5.000, „ 10,000 „ e 5 3 ze 1 1 1 

„ 10,000, „ 15,000 Mos ox 1 1 E ze 5 2 
„ 15,000, „ 20,000 bue ee a 1 1 = 1 l. 

„ 000.55 7 xis aa t — cadi 1 ^ 2 1 20 = E 
Capital population ... ase -— ese 500,000 550,000 37,000 181,000 140,000 51,000 


Total population ... ^ «00e 1,700,000 1,300,000 183,000 410,000 510,000 . 280,000 


A San Francisco Hotel Plant.—The equipment of the circuits run to room and corridor lights—the system of dividing the 
Palace Hotel, San Francisco, formed the subject of an illustrated lights in individual rooms between two circuits, which has found 
article in the Journal of Electricity, Power and Gas recently. The favour in this country, is generally adopted, although the description 
hotel, a nine storied building, has been rebuilt since the earthquake does not indicate that the circuits are fed from distinct feeders, as 18 
and fire, and now covers 23 acres in the heart of the city. often the case here.. The lighting is balanced on the three-wire 

The electro-mechanical equipment includes a 900-Kw. electric system with 220 volts across the outers, and several two-wire 110- 
lighting and power plant, telephones, bells, clocks, &c., a pumping volt circuits are left for. hand-balancing, if necessary. 
plant for elevators and house service; water Altera and storage ; The power-wiring is on the two-wire 220-volt system, and is fed 
ice making and refrigerating plant; direct and indirect from various lond centres in the building; the load centre panels 
heating 2 ventilating plant; and vacuum scrubbing and carry the switches, starting rheostats or controllers for all motors 
sweeping apparatus. The engine room floor is some 30 ft. below to which the boards distribute energy, and are fed direct from the 
street level; the plant includes three Babcock boilers for 200 lb. main switchboard. The principal power load appears to be the 
pressure fitted with superheaters, and fed with crude oil fuel having Ventilating fans, numbering 20, and totalling about 130 H.P. ; the 
a calorific value of 18,500 B.TH.U. per lb. ammonia compressor of the refrigerating plant is driven by a 

Seven main oil storage tanks of 497 barrels capacity are provided 50-H. P. motor, and other small motors are in use, but the 11 lifts are 
outside the building under the sidewalk, and in order to comply of the hydraulic type, and the pumps are precneally all steam 
with local by-laws, the oil is pumped down to an auxiliary tank driven. 


below the level of the burners, to be afterwards pumped again to Energy for operating the telephones, and the bells, fre: alarms and 
the latter and to the burners in the kitchen ranges. The fuel and clocks, is obtained from two batteries, which are charged from the 
steam pressure regulation is automatically controlled. switchboard, and the latter, we note, contains a panel for an 


The generating plant consists of three 300-kw. Westinghouse emergency supply from the San Francisco Gas and Electric Co. 
250-volt three-wire machines, direct-coupled to cross-compound The description, unfortunately, makes no reference to the systems 
engines ; balancing coils for balancing the load on each side of the of illumination whieh have been adopted. 
three-wire system are provided. A steam-driven surface condensin E 
plant, two 1 feed pami, two feed heaters and an oil filter Sie Mexican Light and Power Co., Ltd.—The annual 
installed. A 17-panel switchboard is provided, which includes meeting was held at Toronto on 5th inst. The chairman stated 
seven lighting feeder and two power feeder panels, and is fully that the storage capacity had increased, and 20,000.000 cb. metres 
equipped with illuminated dial instruments, 5,000-ampere and of water were now on hand. The business prospects for the coming 
2,000-ampere recording wattmeters being provided on the lighting year were excellent. The net revenue for the year was $2,426,811, 
and power load panels respectively. Main feeders run from the After paying management and fixed charges, and dividends of 7 per 
switchboard to distribution boards placed in riser shafts—six of cent. on the preference shares and 4 per cent; on the common stock, 
these boards being found on a typical floor; from these boards, $119,385 was carried forward. 


ae 
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PROCEEDINGS OF. INSTITUTIONS. 


Ductile Tungsten. 


THE following abstract of a paper on “Ductile Tungsten," pre- 
sented before the American Institute of Electrical Engineers by 
Dr. W. D. COOLIDGE, of the Schenectady Laboratory, is reproduced 
from the Electrical World :— 

Dr. Coolidge stated that when work on the production of ductile 
tungsten was first started in the laboratory, not only was there 
nothing in the past history of tungsten for encouragement, but, in 
the natural periodic system of the elements, the metal belonged to 
a family no member of which had been brought into a ductile 
state. The other members of the family are chromium, molyb- 
denum and uranium, elements which had always been characterised 
by hardness and brittleness. A study of the periodic system shows 
that, in a general way, elements of the same family do resemble 
one another in point of ductility, as well as in their other physical 
anü chemical properties. For example, copper, silver and gold are 
all in one family, and are all very ductile. Little encouragement, 
moreover, could be drawn from the achievement of Dr. von Bolton 
with tantalum, because of the fact that this element is in a 
different family, and the two families differ markedly in both 
physieal and chemical characteristics. 

A number of experiments were described, which, while leading 
to several new and valuable methods for producing tungsten fila- 
ments of the usual quality, did not give much promise for the solu- 
tion of the problem of obtaining a ductile tungsten filament. They 
were, however, in one respect instructive, for they enabled & com- 
plete removal of the foreign elements, at least so far as analytical 
tests showed, with. the final high temperature treatment of the 
filament. This seemed to indicate that one either did not need to 
worry about contamination from such elementa, or else that brittle- 
ness was due to traces of impurity so minute as to escape detection 
by our analytical methods. 

In the mechanical working of pure tungsten a great impetus was 


received by the discovery that an ordinary, dense, well-sintered, | 


tungsten filament can be easily bent and.put into various forms, 
and otherwise manipulated at temperatures well below redness, and 
even below the temperature at which appreciable oxidation takes 
place. This helped in two ways. First, it reduced the temperature 
at which mechanical ‘working operations could be carried on, and, 
second, it gave a means of recognising which of the mechanical and 
chemica] processes involved in the experiments were leading nearer 


to the goal. Anything which reduced the temperature at which 


the metal could be permanently bent was, clearly, an aid. 

It was found that steps tending to the elimination of the last 
traces of certain impurities did greatly improve the resulting 
product. While it may be true that certain impurities present in 
small amount are harmless, or even helpful, certain other impurities 
were known to be detrimental. It was also found that a certain 
micrographic structure, in the initial tungsten rod, was conducive 
to mechanical working and to ductility in the resulting product. 
Once arrived at the point where mechanical working was easy and 
where there was a certain amount of ductility in the product even 
when cold, the development became more rapid. It was aided by 
thé construction of more refined apparatus, in the design of which 
care was taken to guard against the taking up of impurities during 
mechanical reduction processes, both from the atmosphere in which 
the work is carried on and from the surfaces of the tools. 

Hand in hand with this improvement on the mechanical side has 
gone the work on greater chemical purity of the metal at starting. 


One of the difficulties in purifying tungsten has been due to the 


fact, which has been pointed out by Smith and Exner and others, 
that tungst ie acid is prone to form difficultly separable complexes. 
Because of this tendency, especial care must be taken with regard 
to the purity of the re-agents used, as otherwise recryetallisation 
beyond a certain point does not result in corresponding purification. 

The knowledge obtained from the various lines of research carried 
out now makes it possible to prepare tungsten which can be 
mechanically worked without more difficulty than would naturally 
attend the manipulation of very fine wire. The product is a perfectly 
pliable ductile wire. which has the strength of steel. It gives a 
lamp which is strong and whose filament retains its ductility 
throughout the life of the lamp. 

The following data on the drawn wire, obtained from measure- 
ments made in the laboratory by Dr. Colin G. Fink. were given :— 


Diameter Tensile strength Specific 
(in inches), (Ib. per sq. in ). gravity. 
150 = 19/30 
005 490,000 — 
0028 530.000 — 
0015 600,000 20:19 


The electrical resistivity at 25° C., expressed in microhms per 
centimetre cube. is for the hard-drawn wire 62, and for the same 
annealed 5'0, The temperature coefficient of electrical resistivity 
between 0° C. and 170? C. is 005!“ per degree Centigrade. 

The above values, with the possible exception of the temperature 
coetticient. are somewhat dependent on the early history of the wire 
from which they were determined. 

In conclusion, Dr. Coolidge stated that the work outlined in the 
paper is the result of the close co-operation of about 20 trained 
research chemists. with a large body of assistants, in the research 
laboratory, who received from the factory organisation all of the 
mechanical and electrical assistance they could use. and were assisted 
in no small measure by the staff of the incandescent lamp factory. 


— — — -= — — — — ᷣ — —L—ñũ .— — — 


In the abstmet of a paper by Dr. C. G. Fink. this was incor- 
rectly printed as 000% 


Institution of Mining Electrical Engineers. 


On July 25th the members of the Cumberland Branch of the 
Association of Mining Electrical Engineers held their second 
inspection visit of the season, a party visiting the Glenridding 
Lead Mines, on the banks of Ullswater. 

The mine power station is equipped with two turbines of 100 B.H.P. 
each, working under a 300-ft. head of water obtained from the 
slopes of Helvellyn and the dams of Capple Cove and Red Tarn, 
about two miles distant. The turbines were supplied by Messrs. 
Gilkes;-one & Vortex type, and the other a Pelton wheel, both 
running at 1,000 R.P.M. The generators are 70 KW., direct current, 
compound wound, belt-driven at 600 B.P.M. from the turbines. Each 
generator works at 600 volts, and supplies two pairs of mains, 
19/15 B. w. G., which carry the current to the mines, 2} miles distant. 
The cables underground are rubber-insulated and carried on insu- 
lators to each junction-box, whence leads are taken to the various 
motors. Underground there is fixed an air-compressor supplying 
air for rock-drills at 60 lb. pressure ; this machine is driven by belt 
from a4U-B.H.P. compound-wound motor. Near the compressor there 
is a winding motor of 40 B.H.P., which hoists the ore in cages from 
the lower levels to the adit level; here an electric locomotive takes 
the loaded wagons to the surface, a distance of 14 miles, hauling a 
load of 20 tons. On the top of the shaft, close to the winder, there 
is a 10-H.P. series-wound motor used by sinkers. The total depth 
of shaft is 450 ft., 7,500 ft. from the surface. At the 60-fathom 
level there is a three-throw pump driven by a 10-H.P. motor working 
under a 360-ft. head, pumping 3,000 gallons per hour. At the 
90-fathom level there is a similar pump. The whole of the water 
runs out of the adit by gravity. Underground there is fixed a trans- 
forming station to convert the 600-volt supply to 250 volts for the 
locomotive, which derives its power from two overhead hard-drawn 
copper wires, No. 000, B.w.G. section. The locomotive has a 
series-wound motor, 20 B.H.P., and runs at 5 miles per hour loaded. 
The whole of the works are lighted by electricity above and below 
ground. There has never been any person injured by electricity 
since its application, and no serious breakdown. 

There is fixed at the surface a motor-yenerator to give 300 volts for 
driving the locomotive. Should any repairs be required to the 
transformer underground, this machine is driven by & turbine ; the 
armature is so constructed that when in series it will give the 
higher voltage, and when in parallel 150 volts for lighting the 
works at the surface. The various dressing machines are driven by 
water power, of which there is a large quantity. 

The party were the guests of Messrs. W. H. Borlase, sen. and jun., 
and after dinner MR. W. H. BORLARE, sen., said that the company 
had tried hydraulic power and compressed-air power; it was 
decided in March, 1891, to place a contract at a cost of 4 5.000 to 
install an electrical plant. and by Christmas of that year the plant 
had saved the company £300 on their previous working. Although 
this plant had been working for a period of nearly 20 years, the 
armature on the generator was the original one installed, and the 
field coils had only once been re-wound. The plant was so 
successful that it was afterwards decided to provide an electric 
locomotive at & cost of £1,200; this was so satisfactory that 
at the end of 12 months it had effected an economy of £800 in the 
driving expenses (doing away with the use of horses, &c.), and since 
its installation had never lost a day's working. The armature on 
this locomotive had not been changed for the last three years. He 
thought this spoke well for electrical plant in connection with 
mining. l a "E 

MR. BORLASE. jun., said he thought that the satisfactory work- 
ing of the plant and the small expense in the cost of maintenance 
were due chiefly to those who were in charge of it. He thought 
it would be to the advantage of those who had electrical plants to 
keep in mind the objects of the Association, and not be led astray. 
with the idea that the plants would run without attention and 
proper supervision, ' It was essential that men in charge of plants 
should be thoroughly competent to take charge of them. 

Mr. J. GLYNN WILLIAMS, replying to a toast, said the Cumber- 
land Branch represented the smallest mining district in the United 
Kingdom: it only included 34 collieries, but had a membership of 
51. There were nearly 4.000 collieries throughout the kingdom, 
and if the other branches would bring up their membership to the 
present standard of the Cumberland Branch the Association would 
then have a membership of about 6.000. At the present time, 
unfortunately, there were only about 700 members, but even this 
was certainly very creditable considering the short time the 
Association had been formed. 


. — Án 


Argentine,—A somewhat astonishing report on the 
temporary failure of the illuminations during the Centenary 
Festivities, has been issued by the Buenos Ayres Director of 
Public Lighting.” The primary cause of the trouble seems to have 
been several strikes, which were got over by employing casual 
labour; ultimately, when inspected, the installation in Avenida de 
Mayo, and Calle Florida, disclosed very numerous defects, which, it 
is Suggested. were planned purposely, and which took a long time 
to remedy, owing to the hostility of the workmen. When this 
matter had been put right, accidents occurred in the generating 
stations of the Compania Alemana Transatlantica, a main switch- 
board being destroyed, and 20,000 H.P. of machinery thrown out of 
service through some criminal action by an undiscovered person, 
However, the troubles were eventually overcome, and according to 
the Feriew of the Liver Plate, the illuminatións have since attracted 
Freut attention in the city, 
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NEW ELECTRICAL DEVICES, FITTINGS 
| AND PLANT. 


Large Voltmeter. 


The accompanying illustration shows an unusually large sector 
pattern voltmeter, of which & number have been made recently by 
MEssrzs. EVERETT, EDGCUMBE & Co., LTD., of 117, Victoria Street, 
S.W. In appearance it resembles other instruments óf similar type, 
but it is believed to be the largest ever made anywhere, the scale 
being no less than 25 in. long. These voltmeters are employed in 


Fic. 1.—VoLTMETER WITH 25-IN. SCALE. 


large central stations to enable the engine-driver to read the voltage 
from any position in the engine room: in one station, supplying 
both A.C. and D.C., two of them are fixed side by side, one (that 
which is here illustrated) for A. C., and the other for p.c. Having 
regard to the éxceptional length and mass of the moving parts, a 
special design was necessary ; the makers inform us that they have 
succeeded in making these instruments as dead-beat as an ordinary 
6-in. dial instrument, in spite of the difficulties of the problem. 


Western Electric Telephones. 


The extent of the telephone industry is well exemplified in the 
new illustrated catalogue of telephone apparatus and supplies just 
published by the WESTERN ELECTRIC Co, North Woolwich, 
London. This is, undoubtedly, one of the most comprehensive and 
detailed lists yet issued, dealing as it does exclusively with apparatus 
employed in telephone work. 5 


uh 
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Fic. 2.—PRIVATE EXCHANGE SWITCHBOARD, 


Apparatus ranging from that employed in the largest exchanges 
down to that adapted for domestic purposes, is fully described and 
illustrated, also telephones for mine, tramway, police and ship 
service. Prominence is given to the C.B. or central battery gystem, 
which was originally introduced by this company, and which has 
been almost universally adopted for large telephone exchanges, 
owing to the speed, efficiency and simplicity. obtainable in operation, 

Some of the large public C.B. exchange switchboards built by 
this firm are illustrated in the catalogue, and we reproduce herewith, 
fig, 2, a type used in smaller installations, such as hotels, factories, &c, 


The interphone, of which we give an illustration in fig. 3, is a 
most compact instrument for private installations, and provides 


Mio [EST TEE 
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Fic. 3.—INTERPHONE. 


W 


complete intercommunication between a dozen stations, the only 
movement necessary being the pressing of the button required. 


Fic. 4.—C.B. WALL SET. 


The metal C.B. telephone set, which we also show in fig. 4. is 
another new feature amongst many others described in this volume 
of over 300 pages. 


The **Isogrip" Lampholder. 


We illustrate herewith a new-pattern lampholder which is being 
introduced by MESSRS. WARD & GOLDSTONE, of Sampson Works 
Salford. ö 


TIPO 
Fie. 5.—SECTIONAL.AND EXTERIOR VIEWS OF THE 
*IsoGBIP" LAMPHOLDER. 
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As will be seen. the feature of the Isorrip" lampholder is the 
cord grip, which is of considerably larger dimensions than the 
ordinary pattern grip, and is constructed in three parts, one of which 
forms a separator between the two conductors and holds them well 
apart. The arrangement is a simple one, and aa it obviously does 
away with possible risks of overheating, short-circuiting, &c.. of 
the flexible at the point where it enters the lampholder, it will 
doubtless appeal to contractors and those interested in electrical 
installation work. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


Overcrowding in the Ranks of Central Station Engineers. 


I have read the letter by * D. E." on the above subject 
with considerable interest ; whilst agreeing with him that 
central station engineering is overcrowded, I do not share his 
opinion on behaviour and engineering abilities of the ex- 
premium pupil. 


My experience of these men is that in the majority of cases 


a man does not enter a central station as a pupil until he has 
had some previous technical training or apprenticeship, and 
in some cases both, extending up to periods of five years. 
After their 12 months’ premium pupilship, they are generally 
taken on the staff at some ridiculous wage, more suited to 
the qualifications of a day labourer. 

The person who is pushed into a central station by influ- 
ence, and continues to rise by the same cause, is the exception, 
as a large majority of premium pupils enter stations outside 
their native towns, and, instead of *'loafers," they are found 
to be interested and earnest workers in their profession. 

The administration of a central station in which a man is 
allowed to loaf away his time and “ generally act the goat," 
must be somewhat of the slackest; and whilst admitting 
that central stations, in common with any other classes 
of works, get their share of “slackers,” yet it is my con- 
tention that the majority of the premium pupils are earnest 
tryers, and make good central station officials, for the simple 
reason that their earliest experiences are gained in a central 
station. 

The suggestion for a Board of Trade examination is a 
god one, and by no means new, but may we not look to the 
I. E. E. in the near future to conduct examinations on its own 
account ? 

Examinations are no cure for overcrowding, as the legal, 
medical, and maritime professions bear evidence, nor are they 
a definite guarantee of excellence. On the other hand, over- 
crowding in central stations is largely due to the glamour of 
public service which lends, in some people's estimation, a 
cloak of super “respectability ” and solidity, such as belongs 
to the office of churchwarden and similar eminences. The 
public servant, if he reaches a position of responsibility, is 
occasionally in the public eye, and the report of his presence 
at such and such a convention is read by the youthful 
aspirant to equal distinction, with the result that the latter 
gets un inflated idea of the importance of municipal work 
and clamours to enter a central station. 

The fact that municipal appointments are independent. of 
the conditions of general trade removes the element of chance 
which is such a spectre to the unspeculative mind. 

A. 


With regard to Board of Trude examinations and granting 
of certificates to central station engineers, as suggested by 
“D. E.,“ everyone concerned vill, I should imagine, 
welcome this idea as a sound, fair and just one; it should 
be the means of placing men in their proper positions 
according to their merits. The central station apprentice will 
then have to compete without the influence and aid of his 
councillors, friends, &e., s0 What does it matter how many 
are enrolled cach vear if they have to stand down through 
lack of training and experience ? 

Premium pupils will be scarce when failures are properly 
exposed; besides, there is yet another grievance it will help 
to solve—the question of the * steam man " who, as often as 


not takes charge of dema plant, knowing little or nothing 
about it. There is nothing more annoying for a switch- 
board attendant than to be compelled to accept a small 
salary (this in itself settles his capabilities to outsiders), take 
the responsibility, and knuckle under to a man who cannot 
advise him when trouble is brewing, and finally see him 
walk out of the station in possession of a good testimonial, 
having secured “ better“ position, leaving the switchboard 
attendant to grind ón in the same old groove. There’s no 
denying that this practice is becoming general in some fair- 
sized stations. By way of cheering himself a little he may 
glance through the advertisements and find something like 
this : Vacancy occurs for premium pupil to qualify for 
junior assistant, and in some cases even chief assistant. 

It is high time that something was done whereby com- 
petent persons could take up their respective positions with 
confidence and command at least a living wage. I am not 
alone in expressing this opinion, and I also feel sure that 
many would only be too glad to content themselves with a 
humble position, though qualified for a better, provided there 
was some genuine system of graduation and a salary at the 
end of it. 

Unfortunately these suggestions all die a natural death, 
and the same old state of affairs continues. I am of opinion 
that most central station engineers are so disgusted with the 
whole business, that they will not even take up their pen 
and express their views, much less come forward in a 
gentlemanly way, and settle once and for all, such a sore . 
question. Surely there is a way. = 

J. P. 


In your issue of August 12th, “ D. E." refers to the 
overcrowding in the ranks of central station engineers, and 
apparently throws all the blame on the central station trained 
man. 

How about the hundreds of pupils and apprentices who 
serve their time in the workshops, with the ultimate inten- 
tion of joining the ranks of central station engineers ; are 
they not equally guilty, if guilty they may be called ? 

The whole gist of ** D. E.'s“ letter scems the belittling of 
the electricity works trained man; whilst I am perfectly 
aware there are many useless men trained in this way, surely 
you will agree that there is also an equal number of useless 
men who emanate from the workshops: there are black 
sheep in every flock. 

I should like, now, just to deal with the various points 
raised by your correspondent. 

He states “ . . . . these pupils spend a year . . . . and 
are then electrical and mechanical engineers.“ This may be 
true in some cases, but many young men, whose parents are 
not in a position to put their sous into the“ shops,“ enter 
a central station, serving several years at one, and again 
many years at others ; during this time they pass through 
each and every department. 

We take it that every engineer's ambition is to eventually 
become a chief, so that a young man must take care not to 
rush through the various departments, but to be content to 
remain in each, until he has had sufficient experience in that 
department to form a groundwork for further experience, 
which is, in turn, going to fit him for a * chief.“ Does the 
central station pupil **loaf " any more than the workshops 
pupil ¢ 

* D. E." seems to forget that the average Ventil station 
apprentice wishes to get on, the same as other apprentices, 
and for this reason, as soon as he has finished his apprentice- 
ship, for many do serve them, being properly indentured, he 
seeks a junior position elsewhere, to widen liis experience 
(I do not refer to tlie ** pets " of central stations), and so 
consequently joins the ranks of junior engineers, and stands 
with the others on his merits, and competes fairly with them 
for a position in the electrical world. 

He goes on to say, ** There is now one more wage," &c., 
and there is not one man per station who dies. He over- 
looks the fact that the demand for electricity increases from 
time to time, and consequently works are extended, and 
naturally a larger staff is sometimes required. 

Again, how many men trained (?) in one station ever 
reach the chief's position ? 

Surely he will not complain of a central station trained 
inan (trained, I say,) who has been through many stations, 
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gaining experience in all branches, capable both practically 
and theoretically (for even central station men do study 
theory), for holding & chief's position, should he prove him- 


he has none." 

May I retaliate by saying, what experience has the average 
works man as regards the business portion of a central 
station—publicity, systems of charging, and the general 
office work of a station—for the central station man must be 
both an engineer and a business man: also, the man who 
has served his time with & mechanical firm, and then come 
into a central station, starting with a position as junior 
switchman, as many do, what does he know about maius ? 
No one will teach him, unless he be a pupil at- the said 
works. 

Surely the works man must go into a central station, and 
get experience as a pupil in the various branches that are 
new to him; but D. E." says a central station is no place 
for a pupil. : 

He goes on to say, What does he know about drives?“ 
Equally as much, I say, as the average works-trained man: 
either will make it his business to study this branch, if he 
previously has had no experience in same, should the necessity 
arise. l 

I agree with him when he says that the lowest official 
should already have a good and varied experience, but 
provided his experience is good, and he proves himself a 
capable man, do not reject him, because he happens to be 
central-station trained. RR 
- The idea of the Board of Trade issuing certificates is 
excellent, and would, no doubt, keep the half-trained men 
out, and give the good men the chance they deserve and have 
paid for. 0 

I do not wish to imply that the central station man is 
superior to the works man—rather the reverse. Nothing 
can be better than a good works training, both electrical and 
mechanical, with a college course; but if a young man 
intends to take up central station work, I consider it 
imperative that he should go into a station and pass through 
each department, spending longer in the departments in the 
work of which he has not previously had any experience. 
But to many young men this is impossible, for their people 
cannot afford the heavy premiums demanded by most firms 
of standing, so that they have to content themselves with 
beginning and finishing in central stations, and I contend 
that if they stick to their work, and pass through each 
department in the station in which they serve their time, 
spending a reasonable amount of time in each, especially the 
workshops, where they get experience in the actual running 
repairs to all kinds of plant, and then pass out to another 
station in & junior capacity, and, again, pass from station to 
station, choosing a different class of work in each as far as 
possible, at the same time attending a technical school and 
reading up at home, if they cannot afford a course at a 
college, then, I say, they are worthy of, and have a right to, 
the title of engineer. 

There appears to be too much of the where have you 
been?" and too little of the * what can you do?" in 
England. In the Colonies—some, at any rate—provided 
you can prove that you are not an amateur, and that you 
have had a decent training, you are given a chance ; but in 
England, if you can state ** I have been with Messrs. So-and- 
So," and they are a large well-known firm, you are con- 
sidered to be all right, when perhaps you are one of the 
loafers to whom ** D. E." refers. 

I might say the city electrical engineer of one of the 
largest stations in England stated that, personally, he pre- 
ferred central station men, but that, for the higher positions, 
he chose workshop men, to satisfy the B. of T. in case of any 
accident. | 
. It would be interesting to hear the opinions of some of the 
leading engineers, and I hope we may see the same in your 
journal. The object of this letter is not to compare the 
central station men with the workshop men, but merely to 
defend the former, as I think they are worthy of a little 
consideration, and are not all loafers, as D. E." would 
have us believe. 

How many good engineers could we find who have had 


no workshop training outside a central station? Many, T 
believe. 
Electrical Engineer. 


Another Injustice to Station Assistants. 


I should like to ask those of your readers who, like 
myself, are assistants in a central station, if they ever have 
experienced difficulty in making a change from their present 
station ; also, what they think is the real reason that they 
are not successful in gaining another appointment, in spite 
of the fact that they are continually putting in applications 
for new appointments, these applications to all intents and 
purposes being energy. wasted in writing them out. 

] was speaking to a very well-known engineer a few days 
ago, and explaining to him how heartily sick I was of the 
station I am at present working in. -I gave him the 
particulars of my past experiences, and, perhaps, I may be 
forgiven if I repeat them here. I served my apprenticeship 
with a good all-round electrical and mechanical engineer, 
passing through his mechanical and. electrical departments. 
I was also three years with some large cable manufacturers 
and contractors, and I have had 10 years’ good sound 
central station practice, consisting of alternating-current 
(single, two and three-phase), and direct current for lighting 
purposes, as well as traction supply. 

I was, indeed, very much surprised at the answer that I 
received from the above-mentioned engineer. He told me 
that it was not my past experiences that told in my case, 
but what did tell was the station I was at present engaged 
in, as my chief was very much disliked by the majority of 
Station engineers owing to his manner of running a station, 
which, in itself, was most extraordinary ; consequently, 
when one of this particular chief's assistants put in an 
application for an appointment, his (the assistant’s) applica- 
tion finds a resting-place in the wastepaper-basket. | 

Surely, fif this is true, it is a most awful thing ; why 
should the sins of a chief be visited upon his assistants ? 
The majority of assistants know right from wrong, but they 
are absolutely bound to. obey their chief, whether he be in 
the right or in the wrong ; consequently, their hands are tied. 

I am sorry to confess that what I heard of my chief is 
but too true, as in one particular instance which I, personally, 
am concerned in, my chief's way of carrying out a certain 
test is wrong ; consequently, the method which he adopts 
makes the test come out “no good." I have carried out the 
tests at my previous stations, and having used the proper 
method have got most satisfactory results. I have tried to 
point out the mistake to my chief, but instead of getting 
thanks for doing sd, I have received another kind of thanks, 
which shall be nameless. I will leave my brother engineers 
to draw their own conclusions. Needless to say, I do not 
make any suggestions nowadays. 

Perhaps some of your readers will say, Surely you know 
the cure; why don't you arrange for a meeting between the . 
other assistants and yourself, and point out to the chief the 
mistake he is making ?" That is just where the difficulty 
lies. In this station there are over a dozen officials, and out 
of these there are only two you can really call good all-round 
men. The rest do not care a hang what instructions are 
given to them by the chief ; they carry these out, and, in 
fact, do anything, no matter what it is, as long as they remain 
in the chief's good books. 

Might I ask those chiefs who read these lines, when they 
advertise in the future for assistants, and perhaps receive an 
application from an assistant who is at a station where the 
chief is very much wanting, to kindly cut ont the assistants 
present experience and look more closely into his past 
experience? If this is done, I feel sure that a great benefit, 
will be felt by the community at large. 

A Poor Unfortunate. 


Street Lighting in the City of Westminster. 


It is being persistently reported in the public Press that 
the City of Westminster have displaced electricity by gas 
for street lighting throughout that city. This statement, 
however, is untrue. The facts are as follows :— 

The Westminster City Council transferred the lighting of 
that part only of the City of Westminster which has been 
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hitherto very efficiently and economically lit by the St. James’ 
Electric Light Co., to the gas company. This lighting 
‘comprised the supply to 66 arc lamps. The Westminster 
Electric Lighting Co., under contract, are still supplying, 
and will continue to supply, until 1931, 970 arc lamps, and 
the Charing Cross Co., under contracts which do not expire 
for some years, 165 arc lamps in the City of Westminster. 

It will be seen, therefore, that about 5% per cent. only of 
the lighting previously carried out by the electricity supply 
companies has been entrusted to the gas company. | 
These figures speak for themselves, and need no further 
comment on this head. When, however, so much attention 
is being called to the difference in the prices quoted by the 
electricity supply companies and the gas company respectively, 
it is only fair to the former that the conditions under which 
the respective prices were quoted should be understood and 
appreciated, and I therefore call attention to the following 
points :— 

The electric supply companies were invited at considerable 
capital cost, to enter into a contract for five years 
determinable at the expiration of that period at the option 
of the City of Westminster without compensation of any 
kind. Prices were also invited alternatively for 10 and 15 
years’ contracts. 

By the terms of the specification, the electricity supply 
companies (the gas company's network of street lighting 
mains already covered the entire area) were compelled to 
quote for the whole of such specific district or districts as 
might be within their particular area of supply. The City 
of Westminster Council on their part reserved the right fo 
select any part or parts of those districts for lighting by 
electricity to the exclusion of other parts of the district, at 
the contract price per lamp quoted for the whole district. 
It is obvious, therefore, that the electricity companies, in 
the event of the exclusion of parte of the district might 
suffer serious loss. 

The concessions of the electricity supply companies expire 
in 21 years, and all capital charges would have to be provided 
for within that period. 

The gas company is not purchasable by the local authority, 
and has therefore a practically unlimited period in which it 
would be possible to deal with capital charges. 

The furnishing of the supply by the electric light com- 
panies would have necessitated the laying of additional cables 
and the construction of other works involving a very large 
capital expenditure. 

With the gas company, as to the greater portion of the 
work involved, mains were already laid and capital expen- 
diture made. 

The terms of the specification imposed by the Westminster 
Council were thus (unintentionally, no doubt) exceedingly 
uufair to the electric lighting compenies, and owing to 
existing conditions were relatively favourable to the gas 
company. 

In circumstances such as these, could the electric light 
companies do otherwise, on business lines, than safeguard 
their shareholders’ interest by making provision for these 
capital charges and contingencies in the price quoted per 
lamp? What could have been done if the specification had 
been framed so as to allow the companies, as well as the City 
of Westminster, to select convenient portions of districts for 
tender, is evidenced by the fact that the St. James' Co., 
owing to matters which transpired at the Westminster City 
Council meeting of April 14th last, offered to continue their 
supply to the section then lit by them at a price which com- 
pared not unfavourably with the gas company's. Their 
request, although supported by nearly the whole of the 
principal shopkeepers in the area was refused on the ground 
that it had already been decided to place the contract with 
the gas company. : 

It has also been published abroad that the City of West- 
minster will effect very large savings by the arrangement 
with the gas company. This is not accurate qua-electric 
lighting. The City of Westminster in this connection is 
saving only the small difference between the low price 
charged by the St. James' Co., and the cut prices offered by 
the gas company. If, therefore, a saving is being effected, it 
is probably due to the drastic revision of the gas company's 
own price for the supply they themselves have hitherto given 
in the City of Westminster, 


The question whether or no the contract will pay the gas 
company other than as an advertisement is, of course, one for 
themselves and their shareholders, but an analysis of their 
published accounts would appear to show that their costs 
are 1s. 10d. per 1,000 ft., while the contract price, which 
includes capital charges for street work, would appear to 
yield certainly not more than 10}d. per 1,000 ft., as against 
28. 8d. per 1,000 ft. charged to the general public. Would 
it be very unfair to deduce that considerations of adver- 
tisement and preference had an undue bearing upon the 
composition of the prices tendered by the gas company ? 

To put the matter shortly, making allowance for the 
considerations mentioned in the preceding paragraph, the 
whole of the difference between the prices tendered. by the 
gas company and the electric lighting companies respectively 
is due to this question of capital charges in connection with 
the short unexpired periods of the provisional orders, the 
duration of the proposed contract (five years), and the handi- 
capping conditions imposed by the terms of the tender upon 
the electricity supply companies, and not in the price at 
which electricity could be sold under ordinary and reasonable 
conditions. 

The Charing Cross, West End and City 
Electricity Supply Co., Ltd. 
EDWARD WILMOT SEALE, Secretary. 


London, W.C., August 20th, 1910. 


Tramway Management—áÁn Engineer or Otherwise. 


In the discussion on Mr. J. R. Salter's paper on Tram- 
way Economics" at Dublin, the question of tramway 
management was raised, and Mr. Mallins, manager of the 
Liverpool Tramways, contributed some remarks directed 
against engineer managers which were certainly uncalled for. 
The manner in which these remarks received criticism later 
on, shows pretty well the feeling of the meeting with regard 
to same. They were distinctly damaging to those who 
happen to be electrical engineers and tramway managers, 
and I am surprised that others have not come forward to 
still further question these. Among his remarks, Mr. 
Mallins made the following observations :— 

It is perfectly obvious that it matters very little whether the 
man appointed to the position of genera] manager of & tramway or 
railway undertaking is an engineer or not, so long as he is possessed 
of a sound commercial training, business acumen, is master of all 
the details of his undertaking, a good organiser, tactful with the 
public, and, above all, has practical experience in the general 
management of his department. 

He admitted that there were cases of engineer managers 
turning out a success, but the general tenor was that it was 
a very inadvisable combination, and that tramway manage- 
ment was not their legitimate work. The inference, there- 
fore, is, that the man responsible for managing an electrical 
undertaking is not called upon to possess the above qualifica- 
tions which Mr. Mallins considers are only properly required 
by a tramway manager. 

This view has previously been expressed, and it is about 
time that this entire misconception was put down once and 
for all. The manager of an electrical undertaking to-day has 
to possess all the above qualifications in a high degree, and 
the attempt to depict him as a long-haired scientist working 
out abstruse engineering problems for the greater part of his 
business hours, cannot be the opinion of any commonsense 
individual. 

Mr. Mallins possibly forgets that a tramway manager is 
controlling what is practically a monopoly. Instead of this, 
the manager of an electrical undertaking has to fight the 
keenest competition combined with skilled business methods 
when dealing with his lighting and power supply. The call 
for good business and commercial training, together with 
tact in his dealings with the public, are obviously as great, 
if not greater, than that required in the case of the tram- 
way manager. The proportion of his time devoted purely to 
business and commercial matters, which, in the majority of 
cases, are his principal duties, is again quite on a par with 
that devoted in the case of the tramway manager. 

In the discussion on the subject, there was one point which 
was not referred to. ‘Tramways are bound to lay aside large 
reserve funds, also many of the important undertakings are 
increasing their area and incurring further heavy capital 
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expenditure. How can it be asserted that the manager with 
no engineering knowledge is as well qualified to advise on 
the proper expenditure of these large sums as the man who 
is an engineer? The alternative is falling back on the plate- 
layer, linesman, foreman, or the often poorly paid assistant 
who supervises these men. If the permanent way is under 
the local surveyor’s control, however successful this arrange- 
ment is, his interests are hardly identical with those of the 
tramway manager, therefore the results cannot be so satis- 
factory. The old school will have to give way to the new 
school: this is fully exemplified in all recent tramway 
appointments, as almost invariably these have been filled by 
engineers. 
An Engineer, and yet a Business Man. 


Electric Cooking Apparatus. 


I have read with interest Mr. Bennett's courteous 
criticism of my notes on the above, but I do not think that 
his deduction therefrom is quite fair, namely, that our 
interest in cooking apparatus leads more towards a con- 
demnation of existing apparatus rather than towards efforts 
popularising their use. 

A station engineer has to look at the matter from more 
than one point of view. No one is more anxious to 
popularise such appliances and to push their sale, but his 
first thought is naturally, Is this particular utensil going to 
give satisfaction and stand rough usage? Unless he can 
answer both questions in the affirmative he is chary of 
attempting to push the sale of it amongst his consumers, 
with the risk that not only will the particular article in 
question be condemned by the consumer, but, what is far more 
serious, that electrical cooking in general will be given a 
bad name. Once a consumer has become dissatisfied with any 


particular appliance of this sort, it is extremely difficult 


to make any kind of fresh start with him. I believe that if 
electric cooking is to become anything like general some sort 
of hiring scheme will be necessary. How many appliances 
are there on the market at present that could be hired out at 


& reasonable rate if that rate is to cover repairs and 


depreciation ? 
To return to Mr. Bennett’s criticisms in detail: I am 
well aware that much better efficiency can be obtained by 
having a specially-designed utensil for each operation to be 
performed in the kitchen, such as grilling, boiling, baking, 
&c., but my notes were more particularly based on experi- 
ments carried out on utensils advertised and sold as being 
suitable for carrying out a number of operations on the one 
utensil. ! | 
. The wealthy West End consumer will, no doubt, be quite 
agreeable to purchasing a dozen or so different utensils, each 
designed for the particular work it has to do, but if electrical 
cooking is to make any advance in the average suburban 
household, we must have some one appliance to take the place 
of the handy and convenient gas cooker. 

Judging from his remarks, Mr. Bennett Hired thinks 
that the oven to which I referred is one of the cheap tin 
plate articles. I can assure him that it is a very solid affair 
made by one of our largest manufacturers, and its cost was 
not much less than £10. The oven top is not used as a 
boiling plate. For this purpose separate hot plates are fixed 
on the top of the oven, and it is these which have given so 
much dissatisfaction. 

I am not satisfied with Mr. Bennett's arguments against 
the use of switches, except as regards small waterheaters and 
such like, and I feel sure that manufacturers, if they wish 
to, can easily get over any difficulties in the way of fixing 
same. | 

I also still consider that some form of heat regulation is 
essential on practically all utensils. 

In conclusion, I would like to point out that my notes 
were not intended, in any way, as an exhaustive survey of all 
the cooking apparatus now on the market, but as a criticism 
of the design of certain appliances which have come into my 
hands. They are not utensils manufactured some years ago 
and therefore out of date, but they are utensils which have 
quite recently been put on the market, and might, therefore, 
quite reasonably be considered as the best that manufacturers 
can give us at the moment. 


August 22nd, 1910. 


M. Farrer. 


Electricians’ Employment Bureau. 
My experience with a certain “ Electricians’ Union " has 


. been similar to that of A Subscriber.“ 


Some seven months ago I became a subscriber to this 
Union, receiving a letter acknowledging my subscription, and 
informing me that the enrolment papers would be forwarded 
in due course. The“ due course lasted nearly a month, 
so I wrote to them, and had a reply saying that they could 
not trace my subscription, and would be glad to know the 
date when paid. 

This information I gave them, receiving the enrolment 
papers 14 days afterwards, with a letter of apology. | 

Several weeks ago I sent in the enrolment papers filled up 
also copies of testimonials, and have not, as yet, had any 
reply from them. 

A friend of mine also became a subscriber, and, after 
waiting some weeks for the reply to his letter enclosing his 
subscription, wrote demanding the return of same, and had 
it returned, too. 

A rather peculiar coincidence that two subscribers' letters 
from a small town should be ** overlooked " ! Now that the 
ice has been broken, perhaps there will be a bigger thaw. 

I know what my answer will be when next year’s sub- 
scription is demanded. 

Beenhad. 


I have read with interest and sympathy the letter from 
* A Subscriber " under the above heading.. I myself joined 
one of these so-called employment agencies, and gave them 
full particulars of my training and qualifications, with testi- 
monials. They were supposed to send me a list of vacancies 
monthly. It generally ended in my having to go for them 
myself. They did find a place once. It was to go round 
repairing automatic penny-in-the-slot machines, representing 
sports, &c. ; and that after my serving an apprenticeship with 
one of the first electrical firms in the country, to say nothing 
of other qualifications. I expressed my opinion freely after 
I got back. 

Bitten. 


Proposed Association of Consulting Engineers. 


In your remarks upon the word “civil” in your able 
leader, do you not somewhat lose sight of the main issue ? 

I do not think that it will be disputed by anyone at the 
present time that the expression “civil engineer has 
assumed a special meaning quite different to that which it 
had at the time when the Institution of Civil Engineers 
was founded. And yet you suggest that those who support 
the proposed rules of the new Association should agree to 
the title ‘Association of Consulting Civil Engineers,“ 
whilst i& is the avowed object of the promoters of the 
Association to include all branches of the profession. 

In the case of the Institution of Civil Engineers, we are 
on very different ground. Unless you wish to force the 
view that the Institution should change a title of world-wide 
distinction because one of the words forming the same has 
acquired a restricted meaning, you must agree that it is 
somewhat unfair to saddle the Council of the Institution by 
assuming that they interpret their title according to this 
special meaning. ' 

It has already been pointed out by Mr. Curry that there 
are a large proportion of engineers other than “ civil ”—I 
use the ond in its modern sense, in spite of your severe 
treatment of another correspondent for doing the same— 
among the corporate members of the Institution; while 
the same correspondent has pointed out that their examina- 
tion—the real bone of contention—offers equal facilities to 
all branches of the profession. Surely, then, it is somewhat 
unfair to argue that membership of the pioneer Institution 
should not be made a condition of joining the new Association 
simply because the title of the former contains a meta- 
morphosed word. Yet this àppears to be the opinion of 
several of your correspondents. 


W. P. Johnson, A. M. I. C. E. 


Referring to my letter under the above heading in your 
current issue and your remarks thereon, I regret that I 
wrongly suggested that you believed theoretical knowledge 
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to be essential for a “full blown" (and presumably 


competent) “consulting engineer.“ 

With reference to your remarks regarding the word“ civil,“ 
I cannot see where the difficulty arises. I repeat that in the 
expression the Institution of Civil Engineers (founded as far 
back as 1828), the word civil is used in its original and 
broadest sense, whereas by custom, the word is ordinarily 
used in its narrower sense, and in such narrower sense I 
intentionally used it in my previous letter, and use it again 
below. 

I consider that the syllabus of the A.M.Inst.C.E. 
examination distinctly shows that the Institution encourages 
electrical and mechanical as much as civil engineers, which 
i8 contrary to the statements recently made in your columns. 
The object of my letter was to point out these misstatements 
rather than to criticise the various authors' views on what 
constitutes a competent consulting engineer. 


Harold Curry, A. M. Inst. C. E., A. M. I. E. E. 
Auyust 20th, 1910. 


[Mr. Curry appears to believe that “ theoretical know- 
ledge " is acquired or conferred by examination ; for in his 
previous letter he certainly implied that, theoretical know- 
ledge being essential to a competent consulting engineer, 
examination was indispeusable, and he now affects to infer 
from our objection to an examination that we object to 
theoretical knowledge. An examination may prove the 
possession of “ theoretical knowledge without proving the 
possession of knowledge of theory, which is not necessarily 
the same thing ; but that is by the way. 

The real point of our argument is this: that the sup- 
porters of the clause under discussion insist on having it 
both ways —and that is impossible. They tell us that 
„Civil Engineers“ embraces all kinds of engineers, and in 
the same breath they admit that the term designates a 
particular class of engineer. Which is it to be ? 

Our view is that the use of the term in 1828 has no 
bearing upon the matter to-day. Membership of the Insti- 
tution of Civil Engineers prima facie stamps a man as a 
civil engineer (in the customary sense) ; it is largely for that 
reason that other engineering institutions have been founded 
for the benefit of those engineers who are not civil engineers, 
aud we see no reason why such of the latter as are consulting 
engineers should be excluded from the proposed association 
unless they are willing to pose as civil engineers. 

Mr. Johnson has missed the point of our suggested test ; 
it was intended to illustrate the inconsistency -of those who 
claim that the Institution of Civil Engineers is not an 
institution of civil engineers, but an institution of 
mechanical, electrical and civil engineers—an inconsistency 
Which appears in his own letter, 

We should like to point out that we level no complaint 
arainst the Council or members of the Institution of Civil 
Engineers as a whole; they do not come into the matter at 
all.— Eps. E. R.] i 


Qv En Y.—4À correspondent asks for the names of makers 
of electric trolleys driven by accumulators.. 


The Engineering and Machinery Exhibition,— The 
Marquis of Graham, C.V.O., will formally open the Naval, 
Mercantile Marine, and General Engineering and Machinery 
Exhibition at Olympia, London, on September lst. Special 
meetings of several engineering and scientific societies will be held 
at Olympia during the period of the Exhibition. The programme 
of events, as at present arranged, is as follows :—Tuesday, 
September tth, Junior Institution of Engineers; Wednesday, 
September l4th, Institute of Metals: Thursday, September [5th, 
Institute of Sanitary Engineers ; Saturday, September 17th, 
Institute of Murine Engineers; Wednesday, September 21st, 
Society of Engineers ; Saturday, September 24th, Association of 
Enyineera-in-Charge. The Exhibition will close on September 26th. 


Canada,—A general idea of what is going on in Canada 
may perhaps be rained when it is noted that at least 7.000 miles of 
new railroads will be built during the next five years. In 1909 
1,558 miles were constructed, 


BUSINESS NOTES. 


Woodeson Water-Tube Boilers.—Mxssns. CLARKE, 
CHAPMAN & Co., LTD., of Gateshead-on-Tyne, have recently received 
some large and important orders for these patent boilers, amongst 
them being the following :— 


Large installation of boilers for extensions to the generating station At 
Devonport Dockyard, this being a repeat order for this type of boiler received 
from the Government during the last 12 months. 

Two large boilers for Messrs. W. Sommerville & Sons for their paper works. 

Four boilers for utilising the waste gases from coke ovens, for Messrs. 


Nunnery Colliery Co. 
Four boilers for utilising waste heat from reheating furnaces, for Messrs. 


Wm. Cooke & Sons. 
Four large boilers, for Messrs. Sir B. Samuelson & Sons, Middlesbrough, to 


work in connection with blast-furnace gases. . 
One boiler to utilise the waste heat from reheating furnaces for Messrs. 


Brown, Bayley & Co. 
One large boiler, for Luton Corporation. 
One boiler, for Whitehaven Colliery, this being the third repeat order for 


this company. 


These, together with a large number of boilers booked during the 
previous few weeks for various parts of the country, are keeping the 
boiler yard well employed. In addition to the above, there are 
several large orders in hand for Continental and other foreign 
countries, 


Book Notices.—“ Reports for 1909 on The Geological 
Survey ; The Geological Museum, in Jermyn Street ; The Science 
Museum at South Kensington ; and The Solar Physics Committee. i 
1910. London : Wyman & Sons. Price 9d. 

" Journal of the Franklin Institute.“ Vol. CLXX, No. 2. August, 
1910. Philadelphia : The Institute. Price 50 c. 

“ Proceedings of the Sydney University Engineering Society." 
Vol. XIV. 1909. Sydney: The Society. 

" Electric Motors.“ By H. M. Hobart. London: Whittaker and 
Co. 1910. Price 18s. net. 

"Glasgow and West of Scotland Technical College Calendar, 
1910-11." Glasgow: The College. 1910. 

The Faraday House Journal for August, which has just come to 
hand,'contains an article by Mr. W. D'A. Madden on the “Com- 
mercial Production of Aluminium," and one by Mr. A. S. Cross on 
" Electrically-driven Winding Engines,” with illustrations. The 
next term begins on September 26th. A large number of appoint- 
ments gained by old Faradians is recorded in this issue. 

Regulations for Technical Schools, &c., in England and Wales." 
Part I.— Grant Regulations. 1910. London: Wyman & Bons. 
Price 2d. 

"On the Difference of Potential due to the Vital Activity of 
Micro-organisms." By Prof. M. C. Potter. Excerpt from the 
Proceedings of the University of Durham Philosophical Society. 

"Journal of the Western Society of Engineers." Vol. 
No. 3. June, 1910. Chicago: The Society. Price 50 c. 

“The American Institute of Architects Quarterly Bulletin." 
April, 1910. Vol. XI, No. 1. Washington, U.S. A.: The Institute. 

"Journal of the American Society of Mechanical Engineers.” 
August, 1910. Baltimore: The Society. Price $1. 

" Bulletinof the Imperial Institute.“ Vol. VIII, No. 2. 
London: Eyre & Spottiswoode. 

"The Physical Review." August, 1910. 
Lancaster, Pa.: The Zeriew Offices. 


XV. 


1910. 


Vol. XXXI, No. 2. 


Bankruptcy Proceedings, — FREDERICK PEACOCK, 
electrician, 59, North Station Road, Colchester.—A receiving 
order was made at Colchester, on August 17th, on debtors own 
petition. First meeting and public examination, September 9th, at 
Colchester. 

THOMAS L. CALLENDER, electrical engineer, lately trading as 
the Shamrock Cycle Co., Nottinsham.—September 3rd is the last 
day for the receipt of proofs for intended dividend by the trustee, 
Mr. E. Wynne Humphreys, 4, Castle Place, Nottingham. 

GEO. KAYE SPIVEY, electrical engineer, Wakefield.—This debtor 
applied to Judge Greenhow at the August sitting of the Wakefield 
County Court. for his discharge from bankruptcy. The report of 
the Ofticial Receiver showed that debtor failed in December, 1907, 
his liabilities being £117 and the assets £5 2s. He started business 
in 1899, and had two partners, both of whom were paid out. By a 
fire he lost £1.200, and only received £455 from the insurance 
company. The discharge was suspended for two years. 

FRANK SHEPPARD, electrician. Haslett Road, Kensington, W.— 
This debtor attended last week before Mr. Revistrar Hope at the 
London Bankruptcy Court for public examination upon accounts 
showiny liabilities £918. and assets of no practical value. In reply 
to Mr. Walter Boyle, Assistant Official Receiver, the debtor stated 
that in 1904 he set up in business at 122, Merton Road, Wands- 
worth, as a dealer in electrical accessories and motor-car appli- 
ances; the trading was not successful, and was only kept on by 
means of borrowed money. In January, 1907, witness inherited 
under the will of a relative a sum of about 43,500; he invested 
£2,000 in the Miesse Petrol Car Syndicate, Ltd., of which company 
he was appointed managing director; he further advanced loans to 
the company from time to time, amounting in all to £500 ; and in 
June, 1908. he obtained a compulsory winding-up order arainst the 
company. A further sum of £500 was lost by speculation on the 
Stock Exchange. In April, 1909, witness's wife purchased an 
electrical business, which he had managed on her behalf. He 
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attributed his failure and insolvency to losses sustained in connec- 
tion with the Miesse Petrol Car Syndicate, Ltd.; on March 4th 
last judgment was obtained against him in respect of a liability 
incurred on behalf of the company, and being unable to satisfy 
the judgment, he was made bankrupt. The examination was 
concluded. 

THE NATIONAL LIGHTING CORPORATION, LTD., 35, Cock Lane, 
E.C.—A compulsory winding-up order having been made against 
this company, the statutory first meetings of the creditors and 
shareholders were held on Tuesday at the Carey Street offices of the 
Board of Trade, Lincoln’s Inn Fields, W.C., Mr. W. J. Warley, 
Official Receiver, presiding. The accounts filed under the liquidation 
show liabilities £512, against assets valued at £144, but with regard 
to contributories a deficiency of £1,378. According to the Official 
Receiver's report the company was registered on August 30th, 1909, 
with a nominal capital of £1,000, divided into shares of £1 each, 
but which is stated to have been increased by special resolution to 
£1,100 by the creation of 2,000 shares of 1s. each. The promoters 
of, and vendors to, the company were Messrs. Samuel Mundler, 
Alfred Lange and Isidore Frohwein, who were also the first directors 
of the company. In June, 1909, Messrs. Lange and Frohwein were 

ing on business as dealers in electrical toys, under the style of 
Fiebig & Frohwein, and in or about the same month an arrange- 
ment was entered into between the firm and Mr. Mundler for the 
introduction of a new branch of business relating to electric lamps. 
This branch of business was carried on under the style of the 
National Lighting Corporation, and was distinct from the other 
business of Messrs. Fiebig & Frohwein. Under the arrangement 
referred to, Messrs. Lange & Frohwein were to take one-half the 
profits and Mr. Mundler the other half. The company was formed 
to acquire the business of the National Lighting Corporation. No 
written contract with regard to the transfer of the business to the 
company was entered into, but an oral agreement was made about 
which there was a dispute. In January, 1910, Mr. Lange com- 
menced an action against the company and Mr. Mundler, and it was 
ordered that all matters in dispute should be referred to arbitration. 
The arbitrator awarded that Mr. Lange was entitled to recover 
against the company a sum of £437 in respect of goods supplied. 
Mr. Lange subsequently obtained relief from penalties for the 
omission to file the necessary particulars of the oral contract, and 
such particulars have since been filed. The cause of the company's 
failure is attributed by Mr. Mundler to the proceedings taken by 
Mr. Lange, and the judgment obtained by him against the company. 
The claims of the unsecured creditors, £512, include the sum of 
£137 awarded to Mr. Lange, the remainder being principally in 
respect of advertising and goods supplied. In the absence of a 
quorum, the meetings were formally adjourned. 


Trade Announcements,—Messrs. ARTHUR JOPLING 
AND Co. have opened at 16, Park Place, Leeds, a branch office and 
stores, to deal with their business in the North of England. They 
will carry stock including wires and cables, switches, holders, fuse- 
boards, &c., also their patent enclosed flame arc lamp, and enclosed 
arc lamps and open-type flame arc lamps. Mr. A. A. Pyman has 
been appointed manager for the Leeds district. 

The address of the DECIMAL ASSOCIATION has been changed to 
19-22, Finsbury Court, Finsbury Pavement, E.C. 

Messrs. DAVID SHANKS & Co., LTD., electrical fittings manu- 
facturers, have removed from Manor Works to larger premises at 
115, Wainwright Street, Aston, Birmingham. 

MESSRS. DAFFERN & EDWARDS have taken over the business of 
Messrs. E. C. Woollard, Ltd., electricians, &c., of 10, High Torr, 
Hereford. 


Catalogues and Lists.—Messrs. CLARKE, CHAPMAN 
AND Co., LTD., Queen Anne’s Chambers, Broadway, Westminster.— 
New pamphlet, No. 7 (28 pages), containing a good deal of general 
information regarding the Woodeson patent water-tube boilers, 
including particulars of tests of such boilers in electric generating 
stations, also copies of a number of testimonials. Copies of the 
pamphlet can be obtained at the above address. 

THE SHELBY MANUFACTURING Co., Rye Works, Peckham, S.E.— 
Illustrated leaflets giving particulars and prices of their oil filters 
and purifiers, and improved exhaust steam head. 

Messrs. DONOVAN & Co., Barwick Street, Birmingham.—Two 
illustrated price lists, one dealing with the Barwick switchgear 
(accumulator switchboards, knife switches, enclosed switches in 
cast-iron cases, fuses and fuseboards) ; the other particularising a 
number of lampholders, switches, wall plugs and other electric 
lighting accessories. 

Messrs. L. E. WILSON & Co., 20, Cross Street, Manchester.—New 
catalogue giving particulars, illustrations and prices of the Thom- 
son” electric lamps—torch, pocket, police and cycle types, and 
instructions for recharging. 

Messrs. WARD & GOLDSTONE, Springfield Lane, Salford.—A 
number of new pamphlets have just been issued as follows: One 
relating to, and showing, the “Guardian” safety portable hand 
lamp, Board of Trade pattern, also Handshield " plugs, and “Guar- 
dian" pendant lampholders; a second gives prices, &c., of their 
" British Metallum " (colloid-tungsten) lamps; a third is a leaflet 
concerning “ Brillia” incandescent lamps and “Ideal” turn-down 
lamps ; while another is devoted to a number of outside fittings for 
metallic-filament lamps and “ Beatark " fittings. 

WARDLE ENGINEERING Co., LTD., 196, Deansgate, Manchester.— 
Illustrated pamphlet, entitled Streetlites, &c.,” dealing with a 
variety of street lighting and other fittings for tungsten lamps. 

GENERAL ELECTRIC Co., LTD., Queen Victoria Street, E.C.— 
Booklet No. E 1,414, describing, pricing and illustrating the Butt, 
arc lamp, for direct or alternating current. 


WORTHINGTON Pump Co., LTD., 153, Queen Victoria Street, 
London, E.C.—Very finely illustrated catalogue (No. 10) of 100 
pages, giving a great deal of well arranged matter, with excellent 
half-tones, of boiler feed, ram feed, vertical donkey feed, compound 
steam, low service, piston pattern and much other Worthington 
pumping machinery. The tabular information gives sizes of 
pumps, floor space required, sizes of pipes, code words, and so forth. 
Copies will be sent to anyone interested on written application to the 
company. 

BRUCE PEEBLES & Co., LTD., Edinburgh.—Pamphlet No. 23, 
giving full particulars and drawings of the Peebles Clyde patent 
capstans, for which economies in energy consumption and wear and 
tear are claimed. 

CLARKE & Co., LTD., Central Chambers, 174, South Castle Street, 

Liverpool.—Circular describing and illustrating the Barry and 
Clarke temperature indicator and recorder, for use particularly in 
connection with cold storesand refrigerating plants on board 
ship. 
THE ARMORDUCT MANUFACTURING Co., LTD., Farringdon 
Avenue, London, E.C.—New list (No. H 1,036) of eight pages, 
containing particulars, with many illustrations and prices, of 
“Therma” electric heating and cooking apparatus. A number of 
kettles, hot-water jugs, coffee machines, egg boilers, hot plates, 
Saucepans, cookers, cigar lighters, heating pads, irons, foot warmers, 
tramway heaters and convectors are neatly shown, and prices are 
clearly set out. The makers state that, in order to demonstrate the 
durability of the " Therma” system, several ordinary stock-pattern 
irons were recently placed under current continuously for several 
months, and after severe test were found perfectly intact. 

MASCHINENFABRIK AUGSBERG-NURNBERG A.G., Caxton House, 
Westminster.— Illustrated leaflet drawing attention to their 
Nuremberg marine oil engines, which are built in all sizes from 


150 H.P. upwards. | 


THE WESTERN ELECTRIC Co., LTD., North Woolwich.—A 
strongly and neatly bound catalogue consisting of some 270 odd 
pages of illustrations and matter relating to the firm's telephone 
apparatus and supplies has just been issued. A convenient 24-pace 
list of prices of the various apparatus, is fastened in the front of 
the book. Full code word and alphabetical indices lead the way to 
the descriptions of a great variety apparatus, all the latest 
instruments being shown, including those for the central battery 
system introduced, and perfected by the Western Electric Co. 
Further reference to the contents of the book appears in our 
New Devices" section to-day. We are asked to state that copies 
of the catalogue will be forwarded to firms in the electrical trade 
who are directly interested in the sale and installation of telephones, 
on application. 


American Electrical Exports, —The New York Zle- 
trical World states that for the year ending June 30th there was a 
steady and marked gain in the export of miscellaneous instruments 
and apparatus, and a falling off in heavy electrical machinery. 
“This differentiation was maintained in June, and there seems 
to have been no cure found for it yet. The export of smaller stuff 
during June was $902,593, as compared with $595,044 in June, 1909; 
while the export of heavy machinery was $586,202, as compared 
with $687,453. The gain in the one instance, and the decline in 
the other, is certainly sharply marked. Taking the total figures 
for the year we find that the export of instruments and apparatus 
reached $8,694,132, against only $6,074,865 in 1909, a gain of 
$2,019,267. On the other hand, the total for heavy electrical 
machinery was $6,048,263, against $6,449,526, a loss of $401,263. 
Jt follows that the net gain for the year on the whole electrical 
export trade was $2,211,004, which is comforting and encouraging 
to say the least. The total for 1910 was $14,742,395, as compared 
with $12,524,391 in 1909. But 1910 was still somewhat behind 
1908, when a total was reached of $15,159,436. That year the 
importance of the two items was almost exactly reversed from 1910, 
and heavy machinery then amounted to $8,405,219.” Our contem- 
porary adds: The trade of the year shows British North America 
to have continued an excellent customer and our best, but Brazil 
and Mexico come to us with a large demand, while the Japanese 
trade has shrunk. The United Kingdom seems to be buying again, 
but is far behind its old figures ; and France and Germany are not 
the customers they were formerly. Evidently we need to vary our 
exported product, seek the general markets not supplied by their 
own manufacturers, and take new hope from the new data.” 


Electrical Enterprise in Turkey.—4A certain amount 
of interest will be manifested in the report of the combination 
formed by German, French and Swiss capitalists just over a year 
ago under the title of the Union Ottomane, Société pour Entreprises 
Electriques en Orient, for the promotion of electrical enterprise in 
Turkey. The report states that the financial year which ended on 
June 30th was one of preparation, the opening of relations and the 
initiation of the forms of business stipulated by the statutes. The 
company was created in order that the joint endeavours of high 
finance and of industry in the most advanced countries on the 
European Continent might be combined, so as to be able to contri- 
bute towards the monetary and industrial development of the 
Turkish Empire, in connection with which the high finance and the 
industry in these European countries should be assured a place in 
the formation of undertakings in Turkey. As the principal scope 
of activity during the year, the report mentions the reorganisation 
of the Constantinople Tramways, in which the company has 
acquired £153,000 in ordinary shares and £21.000 in preference 
shares. The tramway concession was prolonged in 1906 to the year 
1993, and the Union Ottomane hopes definitely to receive the order 
for the conversion of the lines to electric traction. 

As far as the telephone concession in Constantinople is concerned, 
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the report states that the company, with the support of the Deutsche 
Telephonwerke, participated in the competition. The specification 
contained a number of conditions which the Union Ottomane con- 
sidered as unacceptable and not consistent with the interests of the 
city, and the company therefore submitted a counter scheme to the 
Minister of Public Works which would have better met the interests 
of all concerned. These efforts, however, were unsuccessful. The 
company also took part, in conjunction with the leading German 
and French electrical firms, in the competition for the establish- 
ment of lighting and power works in Constantinople, and a decision 
is expected to be arrived at by the Minister of Public Works by the 
middle of December at the latest. The hope is expressed by the 
company that its efforts will be crowned with success, especially as 


the scheme provides for the town participating largely in the 


profits from the beginning. 

Apart from the operations mentioned, the Union Ottomane had 
various other undertakings under consideration during the year, 
some of which proved to be impracticable and eome of lesser im- 
portance, whilst others were in such a position as to exclude detailed 
statements, As showing what the company is prepared to do in 
another direction, the report states that, through the mediation of 
the Deutsche Bank, the Union Ottomane placed its liquid resources 
at the disposal of the Turkish Government as an advance for several 
months for the construction of a new bridge (the Karakeny Bridge) 
over the Golden Horn. The amount of the advance had been repaid 


as soon as à special loan was raised to provide the funds for the 
building of the bridge. 


Holidays,—Mrssns. FERRANTI, LTD., Hollinwood, 
announce that their works and offices will be closed from Friday 


evening, August 26th, until Monday morning, September 5th, for 
the annual district holidays. 


Porcelain Insulators for New Zealand. H. M. Trade 
Commissioner for New Zealand (Mr. G. H. F. Rolleston) reports 
that a firm at Wellington wish to get into communication with 
British manufacturers of porcelain insulators. Communications in 
this connection, together with catalogues and price lists with dis- 
counte, should be addressed to H.M. Trade Commissioner, 9, Grey 
Street, Wellington, New Zealand.— Board of Trade Journal. 


Telescopic Scaffold.—We illustrate a 
portable telescopic scaffold ladder recently 
shipped by Messrs. HEATHMAN & Co., Parson's 
Green, London, S. W., to Johannesburg. The 
platform upon which the workman stands 
adjusts at any height from 9 ft. to 18 ft., and 
is surmounted with a guard rail and tool tray ; 
the lower section was dismounted and packed 
for transport, at reasonable cost. The wood- 
work was of Oregon pine, with steel forgings 
and rubbered tired wheels. 
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Brussels Exhibition.— THE REFLEC- 
TOR SYNDICATE, LTD., which operates the 
Cowper-Coles patents for the production of gold 
and metallic mirrors for searchlizhts, &c., has 
been awarded, under the various sections of this 
Exhibition, one Grand Prix, four gold medals, 
and two silver medals. We understand that the 
gold mirrors are now being extensively used for 
motor-car headlights. 


TELESCOPIC 
SCAFFOLD, 


British Export Trade to India: Proposed Mutual 
Exhibition at Calcutta.—We have had placed before us a few 
particulars regarding a “British Manufacturers’ Mutual Export 
Development Scheme for the East.” The title is of interest in 
view of recent statements by commercial authorities that our 
manufacturers could do far better business if they were to act co- 
operatively or in combination in seeking to further their trade con- 
nections with certain foreign countries. The remarks of Sir Adam 
Block, in which he referred to the necessity for such action in 
respect to Turkey, and to which we alluded at length several 
months ago, will be well within the recollection of our readers. 
The present scheme is forthe erection and equipment of a permanent 
exhibition in Calcutta, for the exhibition of articles of British 
manufacture only. We are informed that the justification for this 
scheme is found in the increasing demand for articles of various 
kinds which are now imported into the country, as the statistics 
show. Under the existing conditions, as demand increases, so in 
proportion are other countries benefited to the detriment of Great 
Britain, owing to the fact that middlemen practically control the 
trade in the East. To them the temptation to recommend goods of 
foreign manufacture, instead of those of British, is very great, 
owing to the large discounts and encouragement they receive in 
the former case, as against the comparatively small ones in the 
latter. In spite of the fact that it is recognised that the middle- 
man's profits are reaped at the expense of the quality of the goods, 
yet so strong is his position, that unless British. manufacturers in 
some form combine to combat the present condition of affairs, he 
will continue to stifle both the worth and the sales of articles of 
British manufacture. On all sides it is admitted that a permanent 
exhibition would be of enormous advantage, not only in this 
country, but to the community of India. The movement would 
be governed by a council resident in this country. who would 
be guided by a committee of manufacturers. There would 
be an otlice in London where the fullest information would always 
be obtainable on all matters connected with the Anylo-Eastern 
trade, while in Calcutta, at the exhibition, samples. prices, &c., 
would always be ready and duly advertised. The success of the 


undertaking will depend entirely on the support it receives from 
manufacturers in this country, and it is therefore necessary to 
obtain an undertaking from a certain number of them that they 
will join in the movement in, at all events, its initial stage. British 
electrical manufacturers who are in the least interested in the 
matter are invited to communicate with Mr. Frank W. Hart, of 
30, Whitehall Gardens, Acton, London, W., who, we understand, 
has seen very long service in India in connection with different 
departments of trade, including the electrical. He will forward, on 
request, the details necessary to enable a practical consideration 
of the scheme to be made by individual heads of firms. 


Palacio de Monserrato, Cintra, Portugal.—This 
famous palace, whose gardens are said to be among the most 
beautiful in the world, is about to be fitted with a complete electric 
light installation, including generating plant. The contract, which 
is to be carried out in accordance with the best British practice, 
with British material and by British workmen, has been secured by 
Messrs. BELSHAW & Co., of 53, Victoria Street, London, S.W., who 
successfully tendered in competition to the specification drawn up 
by Mr. S. G. Castle Russell, M.I.E.E., the consulting engineer. The 
palace is the property of Sir Frederick Cook, Bart., of Doughty 
House, Richmond, who, as the Vicomte de Montserrate, is an 
important member of the Portuguese nobility. 


Dissolutions and Liquidations.—Orpbs5unY STEEL 
CONDUITS, LTD.—A meeting is to be held at Oldbury on October 
3rd to hear a report on the winding up from the liquidator, Mr. J. 
Sutton. 

THE TELEWRITER SYNDICATE, LTD.—The company’s assets 
having been sold to the National Telewriter Co., Ltd., is winding 
up voluntarily, with Sir John Craggs as liquidator. A meeting 
of creditors is called for August 24th at 3, London Wall Build- 
ings, E.C. 

BRITISH TUNGSTEN LAMP Co., LTD., Huyton Quarry, near 
Liverpool.—On August 8th, Mr. H. Lonsdale was appointed receiver 
on behalf of the holders of second debentures in the company pend- 
ing the completion of certain arrangements whereby the recon- 
struction will be effected. Inthe meantime, all orders for goods 
issued by him will be paid for upon receipt of invoice. Mr. Lons- 
dale states that it is fully anticipated that as soon as possible after 
the necessary arrangements are completed, all creditors will be paid 
in full. 

THE ACCESSORIES MANUFACTURING Co., LTD., 11, Dean Street, 
London, W.—This company is in voluntary liquidation. Creditors 
should furnish particulars of their claims to the liquidator, Mr. 
H. A. McCann (Messrs. H. B. Brandon & Co., 36, King Street, E. C.). 
A meeting of creditors is called for September 2nd. 


South Africa.—An American Consul, after dwelling 
upon the large and increasing demand in every part of South 
Africa for all kinds of mining and electrical machinery, and to the 
part that German finance has played in assisting the German 
electrical manufacturer to do a greatly increased power station 
equipment business there of late, proceeds to caution manufacturers 
against giving agencies covering the whole of South Africa, or 
even Cape Colony, to the large and responsible importing firms at 
Cape Town, Port Elizabeth, and East London through whom all 
foreign business is done in that country, unless they first ascertain 
whether these firms are equipped to cover the territory allotted 
them, and this can only be accomplished properly by sending a 
competent representative to the country. ''The merchants at the 
coast ports have a large number of agencies and stock hundreds 
of different articles, and although they are well organised and 
strong financially, and have travellers who periodically visit retail 
stores in the interior, they cannot pay the necessary attention 
to any particular article. Therefore it is necessary for manu- 
facturers, besides sending first-class representatives at the outset 
to make selling connections, to have them return every year or 
two to visit the merchants’ customers—not, of course, to sell 
goods, but to show the merchant how to create a demand for 
them.” 


Church Lighting.—The District Electric Co., Ltd., of 
Wolverhampton and Birmingham, have recently installed the clec- 
tric light in St. Stephen's Church, Willenhall, 


Chimney Shaft Repairs.— THE STEEPLEJACK AND 
ENGINEERING Co., of Castle Boulevard, Nottingham, have received 
instructions from the City of London Electric Lighting Co. to 
carry out extensive repairs to their two chimney shafts at Bank- 
side, S. E. 


LIGHTING and POWER NOTES. 


Acton.—The deputation appointed by the Council to 
wait upon the Metropolitan Electric Supply Co., Ltd., to ascertain 
the best terms upon which the latter would take over the electricity 
undertaking, is said to have gone about its work without the 
guidance of either the clerk or the electrical engineer, and, so far, 
no report of the result has been made known. Councillor H. S. 
Schultess-Youny, chairman of the Council, has, however, addressed 
a letter to the clerk, stating that " in view of the possibility of our 
not coming to terms with the Metropolitan Electric Supply Co., Ltd., 
I suggest it might be advisable for the electrical engineer to 
obtain what definite information he can as to the npproximate cost 
of a generating station." This will be considered at the Council's 
next meeting. 
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` Australia.— The Inverell (N.S.W.) Municipal Council 


has decided to install an electric plant for lighting the municipality, 
at an estimated cost of £8,700. Mr. J. E. Donoghue, electrical 
engineer of the Electric Light and Power Corporation, Ltd., Balmain, 
has been authorised to prepare plans and specifications for the scheme. 
— Australian Mining and Enqineering Review. 


Aldershot,—The U.D.C. has received from the L.G.B. 


sanction to loans of £770 for excess expenditure, and for a 
mechanical stoker, &c, ; £1,200 for mains; and £330 for services. 


Argentine,—A company has been formed in Buenos 
Ayres to take up the concession granted to Mr. A. Lemousin for an 
electric light and power house in the city of La Plata. The new 
company will have rather uphill work to compete against the 
River Plate Electricity Co., which has worked in La Plata for 
many years. 


Barnes.—The U.D.C. has, by 6 votes to 3, referred 
back to the Committee a recommendation to support the proposed 
Bill of the I.M.E.A. seeking wiring powers, &c. and to con- 
tribute up to £50 towards the expenses. Opposition was based on 
the ground that the powers sought would enable the Council to 
compete with local tradesmen doing electrical work, 


Barnstaple.—The Electric Lighting Committee recom- 

mends that application be made to the L.G.B. for power to borrow 
£1,080 expended on capital account to March 31st, 1910, and £892 
for further expenditure, making a total of £1,970. Mr. Bassett, 
moving the adoption of the report, said the last loan of £4,000 was 
‘sanctioned in 1906, the whole of the work contemplated being 
carried out with the exception of the extension in Litchdon Street, 
and the completion of the work at Runsom. The present overdraft 
of £1,079 was made up, as would be seen from the published 
accounts, principally on mains, meters, and general stores. It was 
estimated that in the next five years there would be 100 new 
consumers, the new services costing £250, meters £146, and cables 
£308, The report was adopted. 


Brazil,—The London office of the Rio de Janeiro Tram- 
ways Light and Power Co. announces that 2,000 arc lamps for 
lighting the streets of that city have been put into operation under 
the new contract with the municipality. 


Cobham,—The Woking Electricity Co. has decided to 
extend its supply to Cobham, which, owing to a dispute with the 
local gas company, recently resorted to oil lighting for the streets. 
It is expected that electricity will supersede oil by the end of the 
year. 


Continental Notes,—SwEDEN.—It is announced from 


Stockholm that the beautiful waterfalls near Aelfkarleo are now 
to be utilised for industrial purposes, and the preliminary arrange- 
ments have already been concluded. It is proposed, in the first 
place, to install plant for the supply of 5,000 H.P. in the town 
of Gefle, which is 16 miles distant, and the power station is to be 
able to furnish power cheaper than the existing electricity works 
in Gefle. It is also hoped to secure customera for the station in 
Upsala, which is 55 miles from Aelfkarleo, and in-other industrial 
places in the provinces of Upland and Gestrikland. A Government 
Bill on the subject is expected to be placed before Parliament in 
the next session, and, subject to the sanction of the legislature, the 
commencement of the constructive works is to take place next 
summer. 

ITALY.—It is proposed by the Italian Soc. di Elettrochimica, 
of Rome, to install a generating plant on the River Pescara, con- 
sisting of four three-phase 9,000-H.P. generators for supplying 42- 
cyclé current at 6,000 volts. Seven single-phase transformers of 
3,600 k. v. A. each, for stepping up the pressure to 50,000 volts, will 
be installed, and energy will be transmitted over 200 km. to Naples 
for local use. 

SPAIN.— The Belgian Consul at Granada points out in a recent 
report that, owing to the availability of abundant water power, 
electrical energy is extensively used in the Province of Granada, 
mainly for lighting purposes. There are three large power stations 
in the town of Granada, and about & dozen smaller stations in the 
province. The Consul adds that plans are being drawn up for the 
utilisation of other large waterfalls in the Sierra Nevada, with the 
object of supplying electrical energy to the neighbouring provinces. 
— Board of Trade Journal. 


Darlington.—A L. G. B. inquiry was held last week 
into the application of the T.C. for a loan of £1,500 for the 
extension of the condensing plant. There was no opposition. 


Dartford.—The U.D.C. has decided to apply to the 
L.G.B. for a loan of £10,000 for the extension of the electricity 
works and additional plant, and £1,000 for feeders and distributors. 
It is proposed to engage a consulting engineer to advise the Council 
on the power portion of the additional plant. 


Dublin.—We understand that O'Connell Bridge, Dublin, 
is now most effectively lighted by means of 39 100-volt 55-watt 
Osram lamps, these being fitted in the old lanterns which were 
originally put up by the gas company. The lamps are stated to 
have proved themselves fully capable of withstanding the rough 
weather that they are naturally exposed to in such a position. 


Liverpool.—The Otterspool lightship which has been 
used for guiding mariners along the Garston Channel is to be 
removed and the station abolished, the Dock Board having decided 
to provide as a substitute an electrically controlled fog-be"! on the 
Dingle Point at an estimated cost of £286. 


Maidstone.—By 10 votes to 5 the T. C. has decided to 
support, and to contribute up to £25 towards the cost of the pro- 
motion of the Bill of the I.M.E.A. seeking wiring powers, &c. 
When the matter came before the Council on August 17th, it was 
stated that the I.M.E.A. had received 50 promises of support and 
and only 5 refusals, the 5 dissentient concerns opposed on the 
ground that it was unjust for & municipal body to use the rate- 
payers’ money in order to take away the ratepayers’ own trade. It 
will be remembered that the Maidstone T. C. some time ago pro- 
posed to promote a similar Bill, but abandoned the idea. 


Manchester. Correspondence has passed between the 


' secretary of the Manchester Ratepayers’ Association and the Local 


Government Board with respect to the application of the Man- 
chester Electricity Committee for sanction to borrow £40,000. He 
asked if the L.G.B. had dispensed with an inquiry on the matter 
before granting the sanction, and the assistant secretary to the 
L.G.B. replied that loans amounting to £40,000 had been 
sanctioned by the Board of Works in connection wijh the Man. 
chester electric lighting undertaking on June 2nd, as the Board did 
not consider it necessary to hold a public inquiry before sanctioning 
the loans. Mr. Percival wrote again, and said the Association 
would be glad to have the authority upon which the Board relied, in 
taking such a view, as the Association felt very strongly the neces- 
sity for maintaining the control of the ratepayers over the expendi- 
ture of the various Committees of the Corporation, and seriously 
deprecated any change of procedure in the sanction of loans calcu- 
lated to weaken that control, or in any way to relieve the financial 
and other questions of any Committee from the field of local 
criticism. | 


Middlesbrough. — Some important extensions have 
recently taken place at the exhaust steam generating station 
installed at Messrs. Samuelson's Ironworks at Newport, Middles- 
brough. This station, which belongs to the Waste Heat and Gas 
Electrical Generating Stations, Ltd., utilises the exhaust steam from 
blast furnace blowing engines, and the electrical power produced 
is partly used on the spot and partly supplied to the network of the 
Cleveland and Durham Electric Power Co. The new plant consists 
of two 1,250-Kw., three-phase, 40-period, 6,000/6,600-volt turbo- 
alternator sets, of Westinghouse make, running at 2,400 R.P.M. 
The turbines are of the double-flow reaction type, in 
which the steam is expanded from atmospheric pressure 
to condenser pressure. The centrifugal governor is driven 
direct through a worm-wheel and shaft from the turbine 
spindle, and controls direct the valve admitting steam to the turbine. 
Two safety devices are supplied for shutting off the turbine in case 
the speed becomes excessive. One opens up the condenser to the 
atmosphere and destroys the vacuum while the other closes the 
governor valves. The condensers are beneath the turbines, and the 
air-pumps are of the Westinghouse-Leblanc type, sealed with water, 
the pump itself being driven by a squirrel-cage motor direct 
connected with the air-pump shaft. The condensed water is 
returned to the works. The hot water lift pump is also driven by 
a squirrel-cage induction motor. The electric generators are the 
two-pole, revolving laminated field type, giving a continuous 
output of 1,875 K. v. A., the normal rating being 1,565 K. v. A. 


Preesall (Lanes.).—The Lighting Committee of the 
U.D.C. has decided that the secretary to the Urban District 
Councils’ Association be requested to take the necessary steps for 
obtaining a prov. order for electric lighting in the district. —— 


A Scottish Contractor's Plant.—All the machinery 
required on the important Loch Arklet contract is driven by elec- 
trical power. The contract, which is in the hands of Mesers. 
Charles Brand & Co., is for the converting of that loch, and an area 
of ground round about, into a water reservoir in connection with 
Loch Katrine for the Glasgow water supply. The power house is 
on the Loch Lomond side. Pipes convey water from the small 
river known as the Arklet Water to the power house, where two 
Pelton wheels of 135 B.H.P. each, drive two compound-wound 
generators of 80 KW. each. The effective hydraulic head is 300 ft. 
Cables convey the power to the works at the dam and the tunnel, 
the latter being distant six miles. An aerial ropeway is also 
worked by electric power, a motor of 55 B.H.P. being installed for 
this purpose. This aerial ropeway is 1j miles in length, and is 
constructed on the Bleichert system, carrying 50 tons per hour 
in single loads of 2 tons each. Rock boring is done by air drills 
driven by compressed air at a pressure of 80 lb. per sq. in., and the 
compressors, which are situated at the dam and at the tunnel, are 
operated by 40-H.P. electric motors. There are also two electrically- 
driven gyratery stone crushers ; and a large concrete mixer capable 
of turning out 30 cb. yd. of concrete per hour is worked by elec- 
tricity. All the cranes, varying in lifting power from 3 to 5 tons, 
are electrically driven. The pumps also, and various labour-saving 
appliances in use over the contract, are worked by electricity. 

The first cost of the installation has been somewhat heavy. In 
order to secure an ample supply of water for the power house pipes 
during the dry seasons, the contractors had to build a dam across 
the outlet from Loch Arklet into the little river; and the distance 
from the power house on Loch Lomond to the far end of Loch 
Arklet, where the aqueduct tunnel is being constructed to connect 
with Loch Katrine, involved considerable outlay in cables. But on 
the other hand, the contractors have an ample supply of power for 
every description of machinery, and expect at the conclusion of the 
contract to have benefited financially by having been able to 
dispense with all steam-driven plant, with the consequent saving 
in working costs, apart from the time saved by the free use of 
electrically-operated appliances. 
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South Africa.—Carr TowN.— With a view to adver- 
tising the advantages of electrical energy for domestic purposes, as 
well as for illumination, the City Council propose to inaugurate an 
electrical exhibition at the City Hall The various electrical 
supply firms in the city will also participate in the exhibition, 
which will be held about Christmas time. 


Southend-on-Sea.— The T. C., whilst favouring the pro- 
posed Bill of the I. M. E. A. to secure wiring powers for local 
authorities, has declined to contribute towards the cost. 


Stirling.— The Scottish Central Power Co. has entered 
into an agreement for the electrical driving of the Caledonian 
Carpet Co. 's mills, at Stirling, energy being obtained by overhead 
wires from the Power Co.’s station at Bonnybridge. The Stirling 
Corporation also tendered for the supply. 


Waterfoot.—A special sub-committee of the Rawtenstall 
Corporation has gone into the question of the electric lighting at 
the new Market Hall, and decided that the borough electrical 
engineer prepare plans and specifications for the inside and outside 
lighting of the Market Hall on the lines specified, and that tenders 
for the work be invited from firms mentioned. 


Ystradgynlais.—The District Council has decided to 
engage a consulting electrical engineer for a year, to assist the 
Council in safeguarding their interests in connection with the 
electric light scheme being carried out. 


——Àw ee oe) 
TRAMWAY and RAILWAY NOTES. 


Bacup.—The T.C. has issued notices of its intention to 
proceed with the construction of a line of tramway in Bridge 
Street, St. James's Street, and Rochdale Road. 


Continental Notes, —SwrrZERLAND.—4A mountain elec- 
tric railway has just been completed by the Alioth Co., and opened 
for traffic between St. Moritz, and up the Bernina Pass to Tirano, 
the latter being 7,642 ft. above sea level. 

On Saturday next, August 27th, the new line of electric railway 
connecting Orsières with the Swiss Federal Rail-way at Martigny, 
will be opened with fitting ceremony at Martigny. The line, 
which passes through and near magnificent scenery, and many 
plaees of historie interest, will possibly become of considerable 
national importance later on, forming, as it may, the first 
section of a suggusted new highway between Switzerland and 
Italy. We understand that several Italians holding high positions 
politieally, are expected to be present at the inauguration of the 
railway, the capital for which has been provided entirely in this 


country. Our readers are aware that at Orsiéres, the British | 


Aluminium Co., Ltd., is interested in the utilisation of water 
power in connection with its operations. The length of the line is 
193 km., or about 111 miles. It is a normal gauge railway with 
80-Ib. rails laid on impregnated beech or oak sleepers, and 
runs throughout on a special track. The minimum radius of 
the curves is 180 metres, or 197 yards, and the maximum gradient 
1 in 286. A good deal of blasting and tunnelling has had 
to be done, particularly in the Gorge of la Drance, where the 
line traverses two bridges, four balconies supported on the 
mountain side and three tunnels, while in the neighbourhood of 
Sembrancher there are three bridges, two balconies and four 
tunnels. Electric traction is by single-phase alternating current, 
at a pressure of 8,000 volts and 15 cycles per second. The trolle 
line consists of a single copper wire of 8 mm. diameter (31 in. 
simple suspension being employed in the open with catenary sus- 
pension in the stations, The weight of the passenger motor-cars is 
45 tons, and they are fitted with four motors of the Brown-Boveri 
type, rated at 80 H.P. The cars are fitted with three brakes: hand, 
electric and compressed air. The speed on the level is 40 km. per 
hour, or 25 M. P. I., and on a gradient of 1 in 286, 30 km. per hour, 
or about 19 FI. b. H. Work was commenced on the line on August Ist, 
1907. i 

GERMANY.-- According to the Financial News, at the last general 
mecting of the Berliner Strassenbahn (General Berlin Tramway Co.) 
the general manager of the A. E.G. (Herr Rathennu) was appointed 
a member of the board of directors. That gentleman seems to have 
been elected with a view to putting an end to the quarrel between 
the municipality and the company, seeing that he is chairinan of 
the Berliner Electricitüts-Wirke, which supplies the power to the 
Strassenbahn. The latter company is to be taken over by the 
municipality. 

AUSTRIA-HUNGARY.—The municipal authorities of Kecskemet 
(Hungary) have arranged to contract a loan of £62,500 for the 
purpose of constructing an electric tramway. 


Derwent Valley.—The Light Railway Commissioners 
have submitted to the B. of T. for confirmation an Order for 
reviving the powers granted by the Derwent Valley Light Railways 
Orders, 1902 and 1907, and extending the periods for the com- 
pletion of the work. 


Dundee. —From the ninth annual report. of the City 
Tramways, just published. it appears that on last. year's working 
the gros receipts amounted to 402.28. and the working expenses 
to 440.004. A contribution of £1,000 has been made to the 


common good. During the year 16,988,331] passengers were carried. 
By way of experiment two cars are being fitted with vestibule ends, 
and all the cars are now provided with top covers. 


Dunfermline.—The promoters of the Dunfermline and 
District tramways are to proceed immediately with the extension 
of their system from the north end of Cowdenbeath to Kelty. 'The 
laying of the lines from the High Street in Dunfermline to the west 
end of the burgh is not likely to be commenced till next year. 


Huddersfield.—At the meeting of the T.C. on the 
17th inst., Alderman Aston (chairman of the Tramways Committee) 
proposed that the salery of the manager, Mr. R. H. Wilkinson, be 


. increased from £375 to £400. The resolution was carried. It was 


suggested that a limited number of cars be run on Sunday 
mornings, and the chairman said the matter had not been considered 
by the Committee. The borough engineer's estimate of the cost of 
the reconstruction of the Linthwaite track was £26,829, in 
addition to £4,000 which had to be paid to the Linthwaite U.D.C., 
and other charges which brought up the total to £30,855. 


Keighley,—The Tramways Committee of the T.C. has 
recommended that the question of applying for powers to construct 
additional tramways be deferred with a view of Parliamentary 
powers being obtained, at a later stage, to construct and run 
trackless trolley cars on certain routes. 


Liverpool—Southport.—It is stated that it is the 
intention of the L. & Y. Railway Co., in view of the success which 
has attended the electrification of the line from Aintree to Maghule, 
to further extend the electric system as far as Ormskirk. It is also 
understood that the company intends to inaugurate a scheme to em- 
brace an electric belt between Liverpool, Ormskirk and Southport, 
linking up a triangular section of the line electrically. 


Llandudno,—An extension of time until September 
30th, 1911, has been applied for, to the B. of T., by the Llandudno 
and Colwyn Bay Electric Railway, Ltd., for the completion of the 
lines to Deganwy, and from the terminus in Conway Road to 
Abergele Road, Colwyn Bay. 


Oldham.—On the 18th inst. the Corporation’s new tram- 
way depot in Hollinwood was opened by the Mayor (Alderman 
Schofield). The cost of the structure and land is £22,760, and 
there is accommodation for 60 cars. Alderman Dunkerley, chair- 
man of the Tramways Committee, said the tramways were the best 
paying of the Corporation’s undertakings. The tramway receipts 
rose from £65,000 in 1905, to £100,000 last year. 


Perth.—The Corporation Tramways Committee has 
decided to award bonuses to tramway workmen for general 
efficiency. The grants, which will be divisible between driver and 
conductor, will be £6, £4 and £2. 

. The extension of the Corporation tramway line at Craigie will be 
undertaken at the end of next month, while the work of doubling 
the line in High Street will be carried out in October. 


Uruguay.—La Transatlantica Electric Tramway Co., of 
Monte Video, had, at the end of 1909, 64°48 km. of line, and carried 
during the year 21,096,832 passengers, as against 17,945,662 in 1908. 
The revenue was $937,338 gold, as against 8769. 809 gold, and the 
expenses $637,189, as against $581,655 ; the profit for the year was 
$300,148, as against $188,154. 


TELEGRAPH and TELEPHONE NOTES. 


Argentine Telegraph Proposals.—The Postmaster- 
General is studying the question of introducing wireless telegraphy 
throughout the country. He isof the opinion that this system will 
be much cheaper than landlines. "The basisof the project is a State 
monopoly of all wireless telegraphy in the country. 


Fire Alarms and Telegraphs.— The Glasgow Lighting 
Committee has received a communication from the Postmaster- 
General to the effect that, it having been reported to him that 
telegraphic communication had been established by means of 
circuits between fire stations in the city and a number of fire-alarm 
posts, he had been advised that the use of these circuits by members 
of the public, infringed the exclusive telegraph rights conferred on 
him by the Telegraph Act of 1869, but that he was prepared to 
sanction the continucd use thereof on the conditions set forth in 
that communication. It was agreed that, whilst authorising the 
town clerk to repudiate the claim made, that official submit a 
report embodying his legal views on the contention of the Post- 
master-General, The town clerk has now submitted the report, 
und the Sub-Committee has agreed to recommend that its 
previous decision to repudiate the claim made by the Postmaster- 
General be adhered to, 


The Pacific Cable, —The new direct wire between 
Bamfield Creek Cable Station and Montreal has been completed by 
the Canadian Pacitic Railway and handed over to the Pacific Cable 
Board. It is expected that this new arrangement will reduce the 
uveruge time of transmission between Australasia and London by 
15 minutes, 

(Continued on page 345.) 
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New Post Office Telephone Exchange, Glasgow. 


On Saturday, August 13th, the new Exchange which has been 
installed on the top floor of the new Parcels Post Office in 
Waterloo Street, Glasgow, was informally brought into use ; 
some 5,000 subscribers were changed over from the old Central 


phone system was originally carried out on the “ call-wire ” 
system, which has long been superseded in most places by 
modern methods. The new exchange, of course, is on the 
common-battery system, which enables an operator to deal 


FIG. 1.—SUBSCRIBERS’ ANSWERING POSITION, FRONT VIEW. 


Exchange, with the usual rapidity with which this operation 
is performed, and with the exceptional—we believe, unique— 
feature that the exchange faults recorded did not exceed 
10 in number. m 

It will be remembered that the Glasgow municipal tele- 


- 


with more than twice as many calls a day, and possesses 
other advantages which render it pre-eminently the most 
efficient and satisfactory system of exchange telephony at 
the present day. Provision has been made in the new 
installation for 10,000 lines, to accommodate subscribers’ 
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FIG. 2.—SUBSCRIBERS' ANSWERING POSITION, BACK VIEW. 
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circuits which will be transferred to it from other exchanges. increasing the horizontal length of the racks and frames. 
An exhaustive description of the new exchange was The line side of the main frame, on which the fuses are 
mounted, has a capacity for 16,560 
circuits, arranged upon 69 verticals of 
240 each; the exchange side, on which 
the heat coils and lightning protectors 
are fitted, has a capacity for 13,800 
circuits, on 69 verticals of 200 each. 
The bunches of wires from the cables 
to the fuse mountings are carried in 
the horizontal channel irons to which 
the mountings are fixed, leaving the 
cross-connection field clear. Sheets of 
uralite are fitted underneath each hori- 
zontal layer of the cross-connections, to 
reduce fire risk. 

The meter rack has a capacity for 
10,200 meters, and each of the two relay 
racks provides for 5,400 line and cut-off 
relays. The intermediate distributing 
frame provides for 12,400 circuits. 


Fic, 3.—CABLING ABOVE FRAMES AND Racks. 


published in the January issue of 
the Post Office Electrical Engineers’ 
Journal, from the pen of Mr. J. W. 
Turner, A.LE.E. a member of the 
staff of the Engineering Department 
of the General Post Office, London. 
From this we abstract the following 
particulars of the equipment, while for 
the half-tone illustrations we are indebted 
tothe Peel-Conner Telephone Works, Ltd., 
of Queen Victoria Street, E.C., who 
carried out the whole of the work. 

The paper-core lead-covered cables 
from the street are brought into the base- 
ment through 50 ducts and are led up a 
cable chute to a mezzanine floor, enter- 
ing the test-room about 3 ft. above 
the top of the main distributing frame, 
along which they are carried by an over- 
head cable-run. On this cable-run are 
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made the joints between the paper-core * 3 en , e 
cables and the silk and cotton-core cables ae et HR — . E-- 
running down into the frame, the length 
of the latter type of cable being thus Fic. 4.—FRAMES AND Racks READY FOR EQUIPMENT AND CABLES. 
reduced to the minimum. 
The apparatus on both sides of the distributing frames, The subscribers’ switchboard consists of 281 equipped 
meter racks and relay racks has been arranged vertically, sections of the three-position nine-panel type, with sub- 
so that extensions can be carried out easily when required by scribers’ multiple capacity for 14,400 lines and equipment 
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Fig. 5.—Vi1kEw SHOWING POWER BOARD AND MoToR-GENERATORS, 
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for 10,000 lines, as 
well as for 960 out- 
going junctions, 
which are mul- 
tipled every two 
positions. The 
whole of the relays, 
condensers and 
resistance spools 
associated with the 
cord circuits are 
mounted upon appa- 
ratus racks behind 
the sections. At, 
each position space 
is provided for 150 
answering Jacks and 
lamps, of which 120 
are equipped ; and 
each keyboard is 
equipped for 17 
cord circuits and 
40 out-going order- 
wire circuits. 

The junction 
switchboard in- 
cludes 124 equipped 
sections, with appa- 
atus racks behind 
them. The out- 
going junction mul- 
tiple is fitted for 
360 junctions; 26 
incoming junction 
circuits per position 
are provided, and 
the subscribers’ 
multiple is similar 
to that on the sub- 
scribers’ sections. 
The wiring pro— 
vides for incoming 
junctions from the 
trunk, common- 


battery, call - wire Fic. 6.—DisTRIBUTING FRAMES, 


and call - key ex- 
changes, as well as 
for other circuits, and provision is made to facilitate the 
conversion of other systems to the common-battery system in 
the future. 

The power plant, which was constructed by the General 
Electric Co., Ltd., at their Witton Works, is erected in the 
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FIG. 7.—INTERMEDIATE FRAME; LOCAL SIDE; 


FIG. 8. 


test-room, with the 
common battery in 
an adjoining enclo- 
sure. Two motor- 
generators have been 
provided, each con- 
sisting of a 49-H.P. 
motor direct- 
coupled to a 30- 
KW. generator; two 
independent three- 
wire D.C. Services 
from the Corpora- 
tion's supply mains 
have been put in, 
from either of which 
the motors can be 
driven at 500 volts. 
One of the ringing 
generators is driven 
by a motor off the 
250-volt mains, 
while the other is 
driven from the 
40-volt battery. In 
view of the relia- 
bility of the dupli- 
cate services, only 
one battery has been 
provided, to which 
either generator can 
be connected by 
a 1,000 - ampere 
two - pole double- 
throw switch, 
through a ** Stanley 
Edgewise " circuit- 
breaker, to which 
we shall refer later. 
The battery con- 
sists of 20 Chloride 
cells, having an 
ultimate capacity 
of 3,230 ampere- 
hours at the 9- 
hour rate, though 
the plates at present 


-MOUNTING FOR 40 Fuses. LINE SIDE, 
MAIN DISTRIBUTION—ERAME, 
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provided are for 2,720 ampere-hours only. A 500-ampere 
fuse protects the battery. 
The ringing generators, which are belt-driven from small 


FIG. 9.—10 ANSWERING JACKS (ONE LABEL REMOVED AND SHOWN SEPARATELY). 
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speed interrupters for the machine-ringing arrangements on 

the junction board, and for the flashing signals for the 

* busy-back " and “clear for trunk“ circuits. Either set 
can be brought into use by means of two 
7-way double-throw switches. 


The accompanying illustrations show the 


various parts of the installation as erected. 
It is of interest to note that this is the 


Fic. 12.— LINE RELAY (ABOVE) CUT-OFF 
.RELAY (BELOW). 
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FId. 11.—20 MULTIPLE JACKS, 


motors, provide for seven different functions. The armature 
shaft carries a divided ring giving positive and negative 
pulsations for the operation of party lines, and two high- 
speed tone-interrupters : one, having a pitch of 400 vibra- 
tions per second, for busy-back and plugging-up circuits ; 


Fic. 14.— Sv BscCRIBERS' METER. 


and the other, with a pitch of 133, for the trunk tone-tests 
on incoming junctions from the Trunk Exchange ; these 
two will be used in combination when a “clear for trunk” 
circuit is installed. Each generator shaft drives through 
worm-gear a shaft running at 10 R. P. u., which carries low- 


Fig. 15.—ALTERNATING OR PULSATING CURRENT RELAY. 


Fic. 16.—RINGING AND SPEAKING KEY (LEFT) AND 
METER Key (RIGHT). 
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largest common-battery exchange yet installed that is exclu- 
sively of British design and manufacture throughout, and it 
marks the entry of a new competitor (the Peel-Conner Tele- 
phone Works, Ltd.) into the field. An important innovation in 
the design is the adoption of a 40-volt system instead of the 
usual 24 volts; the higher voltage is more suitable for use 
with long lines of comparatively high resistance, and enables 
greater uniformity of transmission to be obtained than is 
possible with lower voltage, while it also renders it un- 
necessary to employ’ supplementary cells for operating the 
meters, as in other systems. A further advantage of the 
higher voltage is the possibility of using relays with a larger 
number of turns, giving greater sensitiveness and reliability 
of action, and reducing the quantity of apparatus required 
in many of the circuits. The presence of high impedances 
between the common battery and the conductors of the cord 
circuit, ensures an exceptionally silent system, there being 
200-ohm supervisory relay coils in circuit with either pole 
of the battery. The lamp-jacks are constructed entirely of 
metal, reducing fire risk, and the answering and multiple 
jacks are so constructed that the plug beds between the 
A and B springs, instead of both contacts being on the same 
side of the plug as hitherto, thus ensuring more even 
wear. 
The arrangement of the principal circuits will be dealt 
with in a later issue. 
(To be concluded.) 


TRADE STATISTICS OF EGYPT, 1909. 


THE following statement, showing the imports of electrical and 
similar goods into Egypt during the year 1909, is taken from the 
recently issued trade statistics. The figures for 1908 are added for 
purposes of comparison, and notes of any increases or decreases are 
given :— 

Increase or 


1908. 1909. 


decrease. 
£E. £E. £E. 
Steam engines, including 
boilers, dc.— 
From Great Britain ... eae 98,000 77,000 — 21,000 
35 Germany eee ose 16,000 8,000 ES 8, 000 
„ Belgium = 885 2.000 8,000 + 1,000 
7 United States ece eeo 1,000 1,000 — 
France eee 2 0 ace 18,000 2,000 re 16,000 
1 Greece ooo eos ecc — 1,000 + 1,000 
„ Holland ove ess = 1,000 + 1,090 
„ Italy... T bee 6,000 6,000 — 
„ Switzerland. - 5,000 10,000 + 5,000 
„ Austria-Hungary ... 6,000 — — 6,000 
Total ... 152,000 109,000 — 43,000 
Electric machinery (including gas 
engines and petrol engines ).— 
From Great Britain eco ose 37,000 22,000 aoe 15,000 
„ Germany ses ee 4,000 11,000 + 7,000 
„ Austria ds sss 1,000 1,000 =en 
„ Belgium ai 985 8,000 11,000 + 3.000 
„ United States ... as 2,000 1000 — 1,000 
, France ... ee nee 8,000 5,000 — 3,000 
„ Italy... eee ene 1,000 4,000 + 3,000 
„ Sweden sie 1.000 — — 1,000 
„ Switzerland 29.000 8.000 21.000 
Total 91.000 63,000 — 28,000 
Other machinery (eccept agricultural ).— 
From Great Britain ... p 74,000 68,008 — 6,000 
» Germany ES M 31,000 26,000 — 5,000 
77 Austria oes ove eee 9,000 4,000 ed 5,000 
„ Belgium iss v 3,000 7,000 + 4,000 
99 United States eee eee 22,000 20,000 a 2,000 
, France ... vue ess 35,000 23,000 — 12,000 
„ Greece Sue eas 1,000 1,000 — 
„ Holland us AM 1,000 — — 1.000 
. Italy S ies 5.000 3.000 — 2.000 
. Switzerland 3.000 5.000 + 2.000 
„ Turkey Sa eng -— 1.000 + 1,000 
Total ... 184,000 158,000  — 26,000 
Railway and tramway carriuges.— 
From Great Britain ... 219.000 1.000 — 218.000 
„ Belgium A vis 47,000 14,000 — 33,000 
Total ... 260,000 15,000 — 251,000 
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eren or 
1908, 1909. decrease, 
£E. £E. £E 
Lamps of all kinds. 
From Great Britain 4,000 8,000 + 4,000 
» Germany Ses uds 11,000 16,000 + 5,000 
„ Austria... d $n 20,000 21,000 + 1,000 
„ Belgium € xs — 1000 + 1,000 
» United States ... m 1,000 — — 1,000 
„ France sei ses 7,000 7,000 — 
"9 Italy eee ece erea 1,000 1,000 I » 
97 Sweden eco ecc 14,000 12,000 X 2,000 
33 Turkey T eee TET 1,000 1,000 — 
» Other countries sss 2,000 1,000 — 1,000 
Total. 61.000 68,000 + 7,000 
India-rubber and gutta-percha, 
raw or manufactured.— 
From Great Britain ... da 8,000 6,000 — 2,000 
„ Germany sei sss 11,000 14,000 + 3,000 
» Austria... Svo - 5,000 3,000 — 2,000 
» France ... s ‘ies 9.000 15,000 + 6,000 
9 Italy ese eve eco 6,000 4,000 — fee 2,000 
77 Switzerland ere ec? 1,000 — E 1,000 
Total ... 40,000 42,0900 + 2,000 
Scientific instruments. — 
From Great Britain ... ave 13,000 19,000 + 6,000 
» Germany Sie was 16,000 17,000 + 1,000 
FT] Austria eee [II TT 2,000 1,000 — 1,000 
77 United States eee ooo 3,000 2,000 x S 1,000 
97 France ecc ecc Ir] 14,000 9,000 — 5,000 
„ Italy... "T sse 1,000 1,000 — 
„ Switzerland ... — 1,000 1,000 — 
Total TT 50, 000 50, 000 TS 
Electric, telegraphie and ee 
apparatus. ; | 
From Great Britain ese ecc 50,000 43,000 — 7,000 
33 Germany eec eve 15,000 13,000 TS 2,000 
9 Austria 9 220 2 eee 22,000 12,000 m 10,000 
„ Belgium — ds 7,000 7,000 m 
» United States ein ‘ie 4,000 10,000 — 3,000 
„ France. - Qi? 13,000 13.000 — 
„ Italy... we szé 5.000 5.000 -= 
„ Sweden : 1,000 3,000 + 2.000 
„ Switzerland " 2,000 5,000 + 3,000 
Total ... 119,000 102,000 — 117,000 


£E = £1 Os. 61d. 


Co-operation in Germany. A further instance of co- 
operation in Germany is afforded by the formation at Mulhausen of 
the Upper Rhenish Power Works Co. with an ordinary share 
capital of £1,000,000. Among the promoters are the city of 
Mulhausen whose electricity works are being incorporated with the 
company ; the Electric Light and Power Investment Co., of Berlin, 
which belongs to the Siemens and Halske group ; and the Bank for 
Electrical Enterprises of Zurich, which is associated with the 
Allgemeine Co., of Berlin. The existing municipal station at 
Mulhausen is worked with a loan capital of £495,000, and realised 
gross profits of £25,000 in 1909, of which the sum of £16,000 was 
placed to the reserve fund, and the undertaking is to be transferred 
to the new company in exchange for shares at par. The object of 
the company is the production and distribution of electrical energy 
in Alsace-Lorraine, and Baden, and the utilisation of the water 
power of the Rhine below the German frontier near Basle. In 
this connection the composition of the promoters is of importance, 
as there are to be found working together the A.E.G. through the 
Zurich Bank, the Siemens & Halske Co. through the Electric Light 
and Power Co., and eventually the Lahmeyer Co., through 
the community of interests which is being established between the 
company and the Zurich Bank, and which aims at co-operation in 
respect of large capital expenditure. It is estimated that the total 
outlay to be incurred by the Upper Rhenish Power Works Co. will 
amount to £2,000,000 for works, hydro-electric plant and long- 
distance transmission lines, and one-half will be raised by the issue 
of shares and one-half by means of bonds. As to the projected 
hydro-electric works on the Upper Rhine, it may be recalled that 
the existing undertakings in operation are the Rheinfelden power 
plant, which belong to the A.E.G. or the Bank for Electrical 
Enterprises, and the Wangen electricity works in which the 
Lahmeyer Co. is interested, whilst the Felten & Guilleaume- 
Lahmeyer Works Co. is, among others, prominently concerned in 
the Laujenburg power works which were erected in 1908. It is, 
therefore, assumed that the co-operation of three of the leading 
firms in Germany in the Upper Rhenish Power Works Co. will also 
eventually bring about an understanding between the latter and the 
existing power stations on the Rhine in regard to the supply of 
power in certain districts. 
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SOME PRACTICAL HINTS REGARDING 
ELECTRIC TRAMWAY OPERATION. 


[COMMUNICATED.] 


THE practical side of the electric tramways system, as it appears to 
the man who actually has to operate a car and to rectify any 
mistake which he makes owing to improper handling, has not 
received quite the amount of attention within recent years that the 
importance of the subject appears to justify. There is no doubt 
that such points of practice were fully emphasised in the earlier 
days whenthe whole subject of electric traction was & novelty, but 
at the present time it would seem as if engineers had progressed 
beyond the state when they thought it necessary to instruct the 
junior members of their staff in the practical points relating to 
their daily work. An examination of the majority of the papers 
delivered before engineering and similar societies, reveals the fact 
that considerable attention is given to theoretical, and in some cases 
problematical, statements, while there is hardly enough reversion to 
bed-rock practice, probably because it may seem to offer no new 
pointa of discussion. 

At the same time there can be no possible doubt that many 
serious mistakes are made owing to the fact that practical 
knowledge is not more widely distributed, and it would therefore 
appear advisable, even at the risk of repeating informa- 
tion which has been expressed before, to bring forward some 
practical and simple points with which & man in charge of the 
operation of a tramways system is confronted. This is all the 
more important when it is remembered that a mistake of any 
magnitude on such a system may involve, not only a considerable 
amount of valuable machinery, but also a very grave danger to 
human life. It is therefore proposed briefly to mention a few of 
the smaller points relating to tramways. 

When the overhead trolley wire breaks, either due to undue 
wear or to temperature conditions, it is almost certain that 
a good length of the wire will trail on the ground, and, 
moreover, it has a habit of coiling up owing to the 
tension to which it was formerly subjected. Any person 
accidentally touching this wire will naturally get a very severe 
shock, and the question is, what is the best method, which the 
driver of a car coming upon the scene should adopt, when he meets 
with such an emergency? In systems where telephones are installed 
in the bases of certain of the tramway poles, there is a temptation 
to telephone to the generating station and get the section made 
dead, but this is by no means the best practice, inasmuch as, during 
the period between starting to the telephone, and making the 
switchboard attendant understand which breaker he has to clear, 
there is ample opportunity for passers-by to get shocks which might 
prove fatal. The proper way to go to work in such an emergency 
is that directly the wire falls, or directly the driver appears on the 
scene, he should put his rubber gloves on (which should be carried 
on every car), take hold of the wire and hold it firmly in the groove 
of the rail. The effect of this is to produce a dead short-circuit 
which will bring out the circuit-breaker at the station. In every 
probability this circuit-breaker would be replaced several times 
until the attendant had recognised that something was radically 
wrong with that section and left the circuit-breaker out per- 
manently. This would. however, only have meant a few minutes 
apent in holding the trolley wire into the rail, and in the meantime 
any chance of shocks would be obviated until the circuit was made 
permanently dead. 

Coming now to the operation of the cars on the road, trouble is 
frequently experienced owing to the fact that the driver, in starting 
on a wet or greasy rail, or running uphill. puts too much sand on 
the tramlines. Where this is done, a bad earth contact is formed, 
and there will probably be a considerable amount of sparking 
between the wheels and the rails, which results in very rapid 
deterioration. This is, therefore, a practice which should be very 
carefully checked. Where sand is used so freely as to form a con- 
tinuous covering to the rail, it is quite possible for the car to be 
unable to start, which means that the driver would be compelled to 
get off and clear some of the sand away from the rails before starting 
again. This is one of the difficulties in operation by unskilled men 
that is rather difficult to check, but if more attention were paid to 
this point, a good deal of the wheel turning which is at present done 
might be avoided. Another cause of rapid deterioration of car 
wheels is the way which some drivers have of applying their brakes 
too suddenly. It is quite a common sight to see a driver run his 
car at full speed up to a stopping place and then to pull it up in a 
few yards. This sort of thing looks very fine and clever. but causes 
a lot of trouble in tramway work, as it simply plays havoc with the 
wheels and brakes. The wheels, if locked in this way before the 
momentum of the car has been properly overcome, slide along the 
rails and develop flats, which are very difficult to turn out, inasmuch 
ax the particles of yrit and dirt in the track become embedded in the 
fattened surface when it is raised to a heat by friction, causing the 
skin thus formed to be hard enough to resist the finest turning 
tools which are made. 

Another evil which is due to a careleza driver, is that he does not 
sufficiently observe what lies in the way of his car, either in the 
groove of the rail or in the permanent way between the two rnils. 
Considerable trouble has been caused by neglect. of either of these 
two points. lt may seem a counsel of perfection, but a suggestion 
may be made which will not commend itself to any but the most 
careful and conscientious car drivers. This is, that whenever such 
a driver feela a wheel of his car go over anything which appears 


obstacle, if possible. 


to be lodged in the rail, he should stop his car and remove the 
This is most important, as cases have been 
known when, owing to cars having passed successively over an 
obstacle in the groove, such an obstacle has become so firmly 
embedded in the rail that it has taken a very considerable amount 
of time to get it out again, when at last it has been reported upon 
and attended to. The destructive effect of such a thing as, for 
example, an iron bolt lying in the groove of a rail, both upon the 
rail itself and upon the wheels which pass over it, need only be 
mentioned to be understood. The other class of obstacle, that is to 
say, an obstruction lying between the rails is equally important. 
Drivers appear very often to think that because they are running 
on rails there is no need to look out for obstacles, but, as a matter 
of fact, if they take the trouble to examine the underside of their 
car they will see that there is really not very much clearance 
between the lowest point and the roadway. In one instance 
& car was run right over a big stone lying in the track in 
broad daylight, the driver having miscalculated the size of the 
stone and reckoning that his car would clear it. As a matter of 
fact, however, the stone managed to rip off the casing of 
one of the motors, and although the damage was not serious 
enough to stop the running of the car, the car had to 
be repaired when it was returned to the sheds, which 
repair, of course, cost money. Therefore. whether an 
obstacle is lying in the rail or on the track, a careful car driver 
will risk losing a small fraction of his schedule time and will take 
the little trouble necessary to get off and remove the obstacle. . 

A considerable amount of trouble is also found in tramway 
maintenance, through the fact that the car drivers do not pay 
sufficient attention to their controllers. One serious thing in this 
connection is that the driver does not take care to move the con- 
troller sharply and decisively from one notch to another. This is 
especially the case with novices who are apt to hesitate nervously 


, between one notch and another, with the result that continuous 


arcing takes place between the moving and fixed contacts. This 
timed fooling with the handle results in the complete ruin 
of a good sound controller in a very short time, even when fitted 
with the magnetic blow-out, and brings up the cost of maintenance 
very appreciably. Another thing which a car driver should 
remember, is that where the driver's platform is not protected by 
means of a cab structure, there is danger in dirty weather of water 
lodging on the top of the controller and ultimately finding its way 
through on to the contacts. The result of this is that the water is 
very liable to short-circuit several of the contacta in the controller, 
with the result that the car and general traffic will probably be 
delayed for some time. It should be a very simple matter for the 
car driver to periodically wipe off the water from the top of the 
controller before enough has collected to run inside. 

Although the care of the equipment does not altogether rest with 
the driver of a car, yet he should be responsible, to a fairly large 
extent, in the way of seeing that every part of his gear is working 
properly, and if this is not the case, should either try to remedy the 
same if it can be done speedily, or else report it to his superintendent. 
For example, a case occurred in which some grit or some other 
obstruction managed to find its way into the bearings of the trolley 
wheel of the car. The wheel must have become jambed soon after 
the car left the yard, and when it returned, after several hours’ 
run, the groove in the top of the trolley wheel was worn quite flat. 
This meant that the wheel had to be replaced, and points out the 
fact that it is very necessary that trolley wheels should be care- 
fully examined before the car leaves the yard. In nearly every 
instance quite a long run has to be made before its return to the 
sheds, and a lot of damage can be done to the trolley before 
probably any fault in this matter is noticed. Possibly the 
liability to this type of trouble accounts to some extent for the 
growing favour with which the bow collector is being viewed in 
this country. 

Another somewhat unusual difficulty emphasises the importance 
of a cardriver having his wits about him to appreciate whether 
his gear is working properly. In one case the brush hammers on 
one of the tramcar motors were left up when the car was cleaned, 
and the driver found during his run that when he was using both 
motors the automatic switch repeatedly blew out. He cut out 
first one motor and then the other in order to discover which was 
defective, but the fault was not located on the road, and the car 
had therefore to complete its journey on the one motor, with the 
result that it had a speed considerably lower than the schedule, and 
delayed the running to a certain extent. The driver could not 
probably be blamed for omitting to notice a point of this nature, 
but the instance shows what a very trivial cause can produce a 
large amount of inconvenience. ° 

Some amount of trouble ix sometimes caused by the carelessness 
of adriver in not making sure that all the wheels of his car are 
over the points of a junction or crossing before he reverses the car. 
When such a car is supposed to run over the points in one direc- 
tion, and then to travel back ona branch line, it is quite possible, 
that if only the front wheels are over the points, the car will run 
completely off the rails when it is reversed, and the inconveni- 
ence which this oversight causes is too obvious to require 
demonstration. Somewhat analogous to this is the question of 
trolley pole design from the point of view of the trolley 
following the direction of the car. In designing cars, par- 
ticularly those adapted for freight, it is very important to place 
the trolley pole so that the trolley is sufficiently behind the leading 
wheels of the car to follow its direction when it has to run over 
points on to & branch line. This has not always been sutliciently 
appreciated, and in cases where this has been overlooked the 
trolley pole has sometimes been placed right at the back of the car 
when running in one direction, and, obviously, it was situated right 
at the front of the car when running in the other, In one instance 
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of this sort, the car was of the open type made for freight work, 
and it was found that the result of having the trolley in this 
position was that just when the car wheels were over the junction, 
the trolley, instead of following on to the corresponding branch of 
the overhead trolley wire, went considerably past the junction in 
the original direction. It was, therefore, necessary to alter this 
particular design to the extent of having an iron girder or platform 
placed from one end of the car to the other, with the trolley pole 
fixed in the centre. The same sort of trouble can, however, occur 
in the ordinary construction when a sufficient length of arm is not 
allowed to enable the trolley wheel to be carried by the car in a 
position sufficiently far behind the leading wheels. : 

It will be seen that the whole of the above notes are of a strictly 
practical and somewhat elementary description, but the obvious 
bearing that they have upon the efficient working of a tramway 
system cannot be disputed. It is hoped, therefore, that these small 
points, which are not of sufficient magnitude to form the basis of 
a technica] treatise, but which are constantly recurring in the 
ordinary life of a tramway superintendent, may be of sufficient 
interest to warrant their inclusion in the columns of a technical 
journal. l 


TELEGRAPH and TELEPHONE NOTES. 


(Continued from page 338.) 


Cape Colony.—A telephone trunk line has been opened 
for public use between Graham's Town and Port Alfred. 


The Pacific Cable Board.—The report of the Board 
for the year ending March 31st last, shows some improvement as com- 
pared with the previous year. The international traffic accounted 
for 115,663 messages as against 103,812, the words being 1,356,136 
as against 1,225,048. There was a large increase in Prees messages 
consequent on the cheapening of cables rates in deference to 

opinions expressed at the Imperial Press Conference. The net 
revenue was £111,500, an increase of £400, which would have been 
£2,600 but for delay in crediting certain money to the Board. 
After allowing £30,000 for renewals, some £18,000 remained avail- 
able for reducing the annual contributions of the Governments 
interested in the undertaking. 


Telegrams by Telephone.—It is stated that the 
officials of the G.P.O. have held a meeting to consider the extension 
of facilities for communicating telegrams by telephone to P.O. 
subacribers in the provinces, and that in the near future at least 
half a dozen of the large centres of population will be brought 
within the range of the scheme. 


The Telephone Transfer.—Speaking at Saltburn on 
Monday, the Postmaster-General contradicted the rumour that 
the Post Office would or could temporarily dispense with the staff of 
the National Telephone Co., when its business was transferred. Mr. 
Samuel said the whole staff of the company (with the few exceptions 
already announced, and on lines which have been well understood 
by the Telephone Co.'s staff) will be transferred to the service of the 
Post Office, The preliminary arrangements are already actively 
proceeding, and no change of policy has been decided upon. While 
this statement has given satisfaction, it is pointed out that uncer- 
tainty still exists as to the terms on which the staff will be 
transferred. 


Underground Telegraphs.—Some two or three years | 


ago, the underground telegraph cables between London and Leeds 
were brought into use. Since then, the work of extending the 
underground connection to Newcastle-on-Tyne has been in progress, 
and according to the local papers, the last remaining section, 
between Leeds and Stockton, is now being taken in hand. A further 
extension of the underground service from Leeds to Hull, is con- 
templated next year. 


Uruguayan Wireless Contract.—According to the 
Reriew of the Hiver Plate, the following are the particulars and 
cost of the wireless telegraph stations which the Government has 
contracted for with the Telefunken Co., of Berlin :—The stations 
to be installed are as follows: Monte Video, with a minimum range 
of 800 km. (497 miles). Paso de los Toros and Rivera, range 500 
km. (310 miles). Lobos Island and Banco Ingles, range 80 km. (49 
miles). On the cruiser Monte Video, range 400 km. (248 miles). On 
the gunboats 18 de Julio and Oyarvide, range 100 km. (62 miles). 
Two military stations, transportable on wheels, range 200 km. (124 
miles), and four flying stations transportable on horseback, range 
60 km. (37 miles), these also being for army use. The prices to be 
paid are as follows: Land stations of 800 km., $18,250 each. Ditto 
of 500 km., $11,750. Lighthouse stations of 100 km., 92,280. 
Vessel stations of 400 km., 81,750. Ditto of 100 km., $2,685. 
Transportable military stations of 200 km., $3,000. Ditto of 60 km., 
$2,389. These prices include the teaching of the necessary working 
staff. The stations are to be installed and in working order before 
December 31at of the current year. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberaman.— September 12th. Electrical goods, for the 
Powell Duffryn Steam Coal Co., Ltd. Stores Manager, Aberaman 
offices, near Aberdare. 


Australia.—August 30th. Telegraph and telephone 
material, for the P.M.G.'s Department in Victoria. See “Official 
Notices” July 29th. 

September 7th.—Battery material and glassware for the P.M.G.'s 
Department in Queensland. See Official Notices July 22nd. 

September 20th.—Telegraph and telephone material, for the 
P.M.G.'s Department in Victoria. See Official Notices August 5th. 

September 27th.—Electric lamps for the P.M.G.’s Department in 
Victoria. See “ Official Notices” August 12th. | 

October 4th.— Telegraph and telephone insulators for the P.M.G.'s 
Department in all States. See "Official Notices " August 12th. 

October 4th.— Telegraph and telephone material, for the P.M.G.'s 
Department in Victoria. See Official Notices August 19th. 

October 4th.— Telephone material, for the P.M.G.'s Department 
in Victoria. See Official Notices August 19th. 

October 5th.— 5,000 porcelain insulators, for the P.M.G.'s Depart- 
ment in New South Wales. See Official Notices" August 19th. 

October 17th.—Telegraph and telephone material, for the Deputy 
Postmaster-General, Hobart. Commonwealth High Commissioner's 
Office, 72, Victoria Street, London. 


Belgium.—The Belgian State Railway authorities at the 
Bourse, Brussels, are about to invite tenders for an installation of 
electric lighting at the railway station at Ath. 


Caleutta,—September 19th. Motor-generators, turbo- 
alternators and condensing plant for the Cossipore station and sub- 
stations of the Calcutta Electric Supply Corporation, Ltd. See 
“ Official Notices to-day. 


Canada, —WiNNIPEG.— September Ist. Manufacture, 
delivery and installation of 46, 000 ft., 13, 000-volt three-core cable; 
specifications from Power Engineer's Office, Winnipeg; tenders to 
M. Paterson, Secretary, Board of Control. The specification’ and 
conditions may be seen by British makers at the Commercial 
Intelligence Branch of the Board of Trade. 

The Canadian Engineer states under the heading Fort William, 
Ont., that the Joint Street Railway Board favour the purchase of an 
electric locomotive, to cost about $15,000. 


Carlisle.—September 5th. 
plant for the City Electricity Department. 
August 19th. 


ChiJe.—September 30th. Three multiple dynamos and 
searchlights, also machines and tools, for the Chilian Navy. 
Deposit, 5 per cent. of estimate. Particulars from and tenders to 
the Junta Económica, Dirección del Material, Valparaiso. See 
Board of Trade Journal. 


Egypt.—October 20th. Electrical installation and refri- 
gerating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal. 


France.—November Ist. The Prefect of the Depart- 


ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Coal storage and conveying 
See Official Notices 


Germany.— The municipal authorities of M. Gladbach 


are about to invite tenders for the construction of an electric tram- 


way between the town and Neuweck. i 


G.P.0.—September 26th. Swedish, Norwegian, Finlitnd 
or Russian Red Fir telegraph poles; also tenders for creosoting, 
&c., telegraph poles. G. Morgan, Controller of Stores, Stores 
Department, G.P.O., 17-19, Bedford Street, London, W.C. 


Lancaster.—Six 25-H. P. shunt-wound motors, with start- 
ing switches, for Messrs. Waring & Gillow, Ltd. Sce “Official 
Notices ” August 12th. 


London.—L.C.C.— August 30th. Wiring and fittings for 
electric lighting of the second section of the Woolwich Road car 
depot. See “Official Notices” July 22nd. 

L. C. C. August 30th. Covering cables with asbestos tape. See 
“ Official Notices " August 5th. 

HACKNEY.—September 15th. Extension of the main switchboard, 
for the Borough Electricity Department. See “ Official Notices " 
August 12th. 

PopLaR.—August 31st. Electrical supplies, for a year, for the 
B. G. G. H. Lough, clerk, 45, Upper North Street, Poplar. 


Manchester.—September 6th. Steel girder tramway 
rails, for the Tramways Committee of the T.C. J. M. M Elroy, 
general manager, 55, Piccadilly, Manchester. (Returnable deposit, 
K 1 1s.) 
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Mountain Ash.—September 12th. Electrical stores for 
12 months, for the U.D.C. See Official Notices to-day. 


Mozambique.—October 12th. "The authorities of the 
Harbour and Railway at Lourenco-Marques, Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from 1 to 10 tons. 


New Zealand.—December 15th. Installations of wireless 
telegraphy at Doubtless Bay, Gisborne, Cape Farewell, Sumner, and 
Bluff. See "Official Notices " August 5th. 


Pontypridd.—September 5th. Low-tension rubber-insu- 
lated cables. with lead or fireproof covering. for the Corporation 
Electricity Department. See "Official Notices " to-day. 


Rawtenstall.—Tenders are to be obtained for the exten- 
sion of the high-tension switchboard in connection with the elec- 
tricity works. 


Rochdale.—The Tramways Committee is to advertise 
for tenders in connection with the further extension of the tram- 
ways from the Red Lion, Shawforth, to the Bacup borough 
boundary. ; 

Salford.—September Ist. Vertical steam-feed pump for 
Salford T.C. electricity works, Pendleton; Borough Electrical 
E Frederick Road Works, Pendleton (returnable deposit 
of £1 1s. 


West Ham.—September 1st. Electrical fittings for a 
year, forthe B.G. Thos. Smith, clerk, Union Road, Leytonstone, N.E. 


CLOSED. 


Buenos Ayres.—A River Plate exchange says that a 
tender for the electric light installation of the Custom House offices, 
at $249,462°04, has been accepted. 


Canada.—According to the Canadian Engineer the con- 
struction department of the Safety Insulated Wire and Cable Co. 
has been awarded a contract for laying electrical underground 
conduits for thecity of New Britain, Conn., for approximately $14,050. 

The same contemporary also publishes the following items :— 

VANCOUVER, B.C.—The Electrical Construction Co. has received 
thecontract for the installing of ornamental street lighting. at $15,940. 
The contract for lamp standards was let to the Ross and Howard 
Iron Works, at $15 each. Other bidders for material, &c., were: 
The Hinton Electrical Co., at $17,625; Cope & Son, $21,875 ; for 
lamp standards, The Vancouver Engineering Works, Ltd., at $19 each. 

NEW HAMBURG, ONT.—Contracts for electrical apparatus were 
awarded to the Packard Electric Co., Ltd., for transformers, ; to the 
Canadian Westinghouse Co., for switching apparatus, and to the 
Siemens Bros. Dynamo Works, for dynamos. 

BELLEVILLE, ONT.—The City Council has accepted the tender of 
the Canada General Electric Co. for a 115-H.P. motor for water- 
works, at $2,660. 


Cape Town.—The following tenders were received for 
the laying of high-tension cables on the foreshore for a distance of 
about half a mile from the power station :— 


Siemens, Ltd., Cape Town, cable and boxes, f.o.b. London, 


delivery five weeks s m 2 se T ace 10 
Henley's (8.A.) Telegraph Works Co., Ltd., Johannesburg, 
delivery eight weeks 66 0 


Western Electric Co., Ltd., Johannesburg, delivery 12 weeks ie 143 10 
Telegraph Manufacturing Co. (Colonial), Ltd., Cape Town, 
delivery eight weeks ya sis - es E .. 146 0 
The tender of the Western Electric Co. was accepted, provided 
the firm was prepared to guarantee delivery within eight weeks: 
failing which, the tender of the Telegraph Manufacturing Co. is 
to be accepted. 


4«rewe.—The Education Committee has accepted the 
tender of Messrs. Carrington & Button for supplying electric 
fittings to the new Bedford Street Schools. 


Dartford,—The U. D.C. has accepted the tender of the 
Baker Oil Separator Co., Ltd., for an oil separator, with accessories, 
ut £168. 


France, —T he French Post and Telegraph authorities in 
Paris have just placed contracts as follows :—La Compagnie 
Francaise du Bimetal, Paris, 150 tons of bimetallic wire 2 mm. dia., 
at 1.825 fr. per ton; La Société d' Electro-Metallurgique de Dives, 
50 tons ditto 3 mm. dia., at 1.885 fr. per ton, and La Compagnie 
Francaise des Metaux, of Paris, 50 tons ditto, at 1,5824 fr. per ton. 


Glasgow,.— The T.C/^s Tramways Committee on Works 
aud Stores recommend the acceptance of the following tenders :— 


Bpecial track work.--Filvar, Allen & Co., Ltd. 
Copper bonds,— Lahmeyer Electrical Co., Ltd. 


Launceston (Tas.). — The Ausfratian Mining and 
Engineering Review for July Sth states that the Launceston City 
Council has received the following tenders in connection with the 
electric tramway scheme 
Overhead equipment.—British Insulated and Helsby Cables, Ltd., 
£2,148, 


Permanent way.—J. & T. Gunn, Ltd., £8,494; W. J. Bird & Co., 
£15,405; Cheverton & Williamson, Hobart, £10,394; F. A, 
McCarty & Co., Melbourne, £11,565; Barry & Cowdery, Sydney, 
£10,604. 

Sub-station equipment. — H. Gardner & Co.; Siemens Bros. 
Dynamo Works, Ltd.; Brush Electrical Engineering Co.; Noyes 
Bros., Proprietary, Ltd.; Dick, Kerr & Co.; Haes & Eggers; Pfaff, 
Pinschoff & Co., Proprietary, Ltd.; Gibson, Battle & Co.; Australian 
General Electric Co.; Wm. M'Lean & Co.; T. K. Steanes; Staerker 
and Fischer. 

Contracts have already been entered into for the supply of motor 
equipments and trucks, the former being supplied by the General 
Electric Co., U.S.A. (price £3,206); and the under-carriages (price 
£1,492) by the Brush Electrical Engineering Co., England. 


Government Contracts.—The following tenders have 
been accepted during the past month by the Government Depart- 
ments named :— 

WAR OFFICE. i 

Paper-insulated cables.—Western Electric Co., Ltd. : 
Conductors and sopporta; Aldershot electricity supply.— British Insulated 

and Helsby Cables, Ltd. . 
Electrico motors.—Eleotric Construction Co., Lid. ; Siemens Bros. 
Internal wiring, Institution, Ewshott Camp.—G. E. Taylor & Co. 

Impia Orricxz, STORE DEPARTMENT. 
Accumulators, &£0.—Pritchetts & Gold. 
Cables.—British Insulated and Helsby Cables, Ltd. 
Dynamos, &c.—Btone & Co. 
Fans.—Veritys, Ltd. 
Motors.—Lancashire Dynamo Co. 
Troughing.—Dorman, Long & Co. 
. GENERAL Post OFFICE. 

House telephone apparatus.—Gent & Co., Ltd. 
India-rubber and cotton-core cable.—British Insulated and Helsby Cables, 

Lid. ; W. T. Henley's Telegraph Works Co., Ltd. 
Cable, paper core.—Johnson & Phillips, Ltd.; Callender's Cable and Con- 

struction Co. 
Submarine cables.—India-Rubber, Gutta-Percha, &c., Works, Ltd. 
Supply of and laying cable.— Siemens Bros. & Co., Ltd. 
Dry cells.—Siemens Bros. & Co., Ltd. 
Insulators.—Bullers, Ltd.; Bourne & Son. 

OFFICE or WORKS. 
Erection of Glasgow (Cubie Street) Telephone Exchange. F. Rodger. 
"V North Shields Telephone Exchange.—G, Park. 
i Putney Telephone Exchange.—F. G. Minter. 


Maidstone.—The T.C. has accepted the tender of 
Messrs. Arthur Lowcock, Ltd., for an economiser, with feed pipes, 
&c., at £343 10s. 


Perth.—The Perth Tramway Advertising Co., whose 
offer was £310, secured the contract for advertising in the 
Corporation tramcars. 


Portsmouth. — The tender of Messrs. Walter Scott, Ltd., 
of £7 10s. per ton for steel rails, has been accepted by the Tram- 
ways Committee. 


Rawtenstall.—The T.C. has accepted the following 
tenders in connection with the Whitewell Valley tramways, viz. :— 


Clough, Smith & Co., Ltd., London.—Overhead equipments. 
W. T. Glover & Co., Ltd.—Cables and ducts, 
Underwood & Brother, Dukinficld.—Construction of permanent way. 


NOTES. 


Electric Power on the Rand.—The Financial News 
of 22nd inst., in the course of an article headed “ Another Million 
for Dividends: Benefits to be Derived from the Approaching Elec- 
trification of Mines,’ quotes from an address to the Transvaal 
Institute of Mechanical Engineers by its president, to show that 
the introduction of electric power generated in bulk means an 
automatic expansion in Rand mining companies’ dividends of 12 per 
cent. These dividends in 1909 were £9,070,852. Another economic 
advantage anticipated is a mitigation of the native labour difficulty 
in the newer mines where the use of locomotives driven by electric 
or other power will make it possible to dispense with the coloured 
labour previously necessary for hand tramming, and will provide 
employment for a few extra whites, 


German Industrial Bank Failure,—A week or two 
ago the following appeared in the Financial Times :— 

»The failure of the Niederdeutsche Bank is a witnexs to the 
danger which applies to the German system of banking. English 
bankers have often been criticised for not identifying themselves 
closely with industrial affairs, As a matter of fact, they prefer to 
see an industrial firm converted into a joint stock company by 
means of the aid of the ordinary financier who deal with those 
matters. On the Continent it is more the custom for a bank to 
directly participate in such an operation, and whilst in many cases 
the investing publie benefits from the interposition of the banks, 
there is always the danger that this interest in company promotion 
may be carried too far. In the case of the Niederdeutsche Bank 
this would seem to have been the case, for it got identified with a 
number of industrial concerns which simply depended upon it, and, 
we should imagine, sucked all the strength from the banking insti- 
tution. For some time past it has made frantic efforts to obtain 
deposits. and its liquidation is expected to lead to the downfall of 
some of the industrial undertakings which, had been dependent 
upon it. 


| | 
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Australian Electric Lighting Enterprise Hindered. 
—We have received from an Australian correspondent a Brisbane 
newspaper containing an article entitled: “Overhead Electric 
Wires; Suggested Amendment of the Act; Northern Enterprise 
Hindered," which illustrates some of the difficulties under which 
the electric lighting industry suffers in the State of Queensland, 
owing, as our correspondent says, “to the enactments of an 
Electric Lighting Act based on the lines of your British Act, but of 
a more stringent character, inasmuch as it forbids any distribution 
of electricity otherwise than by an Order in Council.” The news- 
paper report states :— 

During the past year the Electrical Association of Queensland 
has endeavoured on several occasions to secure an amendment of 
the clauses in the Electric Lighting and Power Act of 1896 which 
deal with the conditions under which overhead electric wires may 
be laid. So far the association has not met with definite success, 
but hopes are expressed that something will shorily be done by the 
Government to improve the present state of affairs. At the present 
time it is necessary before an overhead wire can be laid, to first 
secure the consent of the local authority in whose district it is to 
be placed, and, secondly, the consent of the Minister. If the 
regulations ended here no exception would be taken to them, but 
there is another clause which provides that if any local authority 
at any subsequent date considers any overhead wire to be 
dangerous, or likely to become dangerous, any two justices of the 
peace may hear such complaint, and may make an order directing 

the removal of such wires. The insecurity of tenure resulting 
from thia provision has naturally proved fatal to the overhead 
wiring system in the State. 

In one or two towns, such as Rockhampton and Charters Towers, 
local companies have been constituted electric lighting authorities, 
and have attempted to carry out their schemes with the under- 
ground wire system, but in both cases the cost of construction and 
maintenance has apparently proved too much, and one of the two 
towns concerned has disposed of its plant, while the other has at 
present a very large debtor balance in connection with the scheme: 

At Atherton recently, a well-known business man—Mr. James 
Thomas—projected a scheme for the erection of an electric power 
plant to supply electricity for power and lighting purposes to the 
townships of Atherton and Tolga, and the surrounding villages. It 
was also intended that the supply should be extended to the 
farming districts for use in farm machinery and for lighting pur- 
poses in the farmers’ houses. Mr. Thomas, after carefully investi- 
gating the possibilities of the scheme, came to Brisbane to form his 
company, the preliminary capital of which was to be about 
£26,000, but his intentions received a sudden’ check when he dis- 
covered, on applying for advice to Mr. E. C. Barton, the conditions 
under which he would be compelled to erect his wires. 

In the course of & conversation with a Courier representative, 
Mr. Thomas explained that it had been the intention of his com- 
pany to obtain the power for its machinery from a neighbouring 
waterfall. Owing to the numerous creeks and gullies to be crossed, 
and to the difficult nature of the country generally, the overhead 
wire system was the only one which could be applied. The under- 
ground wire system would be an impossibility, according to the 
best experts of the State, in this particular district, and even if it 
was possible, the cost would be prohibitive. His scheme, he added, 
was sound and practical. In the district of Hawera, in New 
Zealand, he was informed water power was used for the generation 
of electricity, which was distributed over & district having an area 
of about 180 square miles, and used in the milking and other 
machinery of the farms as well as for lighting farmers' houses and 
for public and private lighting in half & dozen towns and villages. 
The present regulations appeared to him to be all the more 
ridiculous in view of the fact that while electric lighting com- 
panies were told that their insulated wires, which carry a 250-volt 
current were a public danger, the tramways company was allowed 
to erect bare and unprotected wires carrying 500 and even 600 volts. 
If he could not secure some amendment in the existing regulations 
his scheme must fall through. The scheme would prove a material 
advantage to one of the most prosperous districts in Queensland if 
it was carried out, and might mean the initiation of further and 
more important schemes for making use of the tremendous power 
obtainable from the Barron Falls. 

Mr. Thomas pointed out that his grievance lay in the apathy of 
the local authorities of Queensland, who, through their association, 
have protested against any amendment of the Act in the direction 
of giving security of tenure to users of overhead wires, thereby 
shutting out electricity from all small towns and rural districts by 
private enterprise, while they were sitting on their rights, and 
during the 14 years' existence of the Act, had only in one single 
instance—Thargomindah—initiated an electric power and light 
supply in Queensland. 


Incorporated Municipal Electrical Association.— 
Will those who are interested take note of the secretary's change of 
address —|——On and after August 22nd, communications should be 
addressed to Mr. C. McArthur Butler, at 28, Bedford Square, 
London, W.C. 


Reported Simplification of Wireless Telegraphy.— 
According to a Cherbourg communication to a French newspaper, 
the French Minister of Marine has forwarded to the Special Com- 
mission a scheme for mixed telegraphy " devised by M. E. Debrix, 
a workman employed in the machine shops at Cherbourg Arsenal, 
The idea of the new invention is the influence of Herzian waves 
upon the Morse apparatus, or a combination of ordinary and wire- 
less telegraphy. It is claimed that by this system it is possible for 
& wireless telegram sent from a ship at sea to be received by any 


convenient telegraph office, automatically and without interruption, 
and the establishment of inland stations for wireless telegraphy 
would be superfluous, but the existing coastal stations would con- 
tinue in operation. The disadvantages of stations with high 
tension, which introduce complications, would in this way be 
avoided. The apparatus devised by M. Debrix is said to be cheap 
and to be applicable without large outlay to the apparatus 
working in the telegraph offices. Count Arco, the director of the 
Berlin Wireless Telegraphy Co., who has been interviewed on the 
subject of the technical value of the invention, is reported to have 
stated that, as far as could be judged, it relates to the connection of 
& wireless coastal station with the landlines. Hitherto, the tele- 
graphist at the coastal station has had to receive the wireless 
messages, and then send it on afresh through the landline, but this 
condition is to be removed by the invention. The possibility of such 
an invention, the director further remarked, always existed, but the 
technical difficulties are very considerable under the circumstances. 
Above all things, the difficulty of correcting telegrams arriving in a 
mutilated condition is enormous, and the Count attaches no great 
practical value to the invention. 


Pit Bank Central Stations.— The supply of electricity 
and gas from pit bank stationsof collieries or lignite mines, partly 
by companies working independently and partly by their securing 
the financial co-operation of the local authorities, continues to 
develop in various parts of Germany. In Rhenish-Westphalia the 
largest undertaking of the kind is the Rhenish-Westphalian Elec- 
tricity Works Co., of Essen, which is an extensive power supply 
enterprise from the pit bank, and whose share capital is largely 
held by local authorities. This company has now concluded a 10 
years’ gas supply contract with the Altenessen Commune, which 
has assured itself of shares of £12,500 nominal value in the company, 
whilst thelatter intends to establish a gas company for the purpose 
of carrying out the work. In addition, the Rheinbach District 
authority has arranged a 30 years’ contract for the delivery of 
electric power by the Berggeist Electricity Works, of Bruhl, and 
has decided to advance to the latter on loan the necessary funds for 
the extension of its network and to subscribe for shares of £25,000 
in the Rhenish-Westphalian Electricity Works, in whose hands the 
majority of the shares in the Berggeist Works are vested. On the 
other hand, the rural district of Dusseldorf, notwithstanding the 
advocacy of the provincial government and convention for the dis- 
trict, has refused an offer made by the Rhenish-Westphalian 
Electricity Works Co. of a participation of £25,000 in shares at the 
price of 150 per cent.—which is the usual price at which the local 
authorities take over shares in the company, The town of Hagen 
also appears indisposed to accept a proposal made by the same com- 
pany to shut down the town gasworks and receive a supply of gas 
from the company, and the most strenuous opponent of the scheme 


. is the Mayor, who was associated with the Mark Commercial Elec- 


tricity Works Co., which was formed a few years ago by various 
local authorities to counteract the monopolistic tendencies of the 
Rhenish-Westphalian Co. in question. The Rhenish Schuckert 


. Works Co. has in hand a large scheme for the supply of light and 


power in Bavaria, which is based upon the use of lignite as fuel, 
whilst brown coal is also to be utilised by the Leipsig Provincial 
Power Works Co. which has just been constituted at Kulkwitz, for 
supply in that district and in adjoining territory in Prussia and 
Saxony. The Rhenish Electricity Works (Lignite District) Co. has 
also been formed at Cologne for carrying into effect the contract 
recently concluded for the delivery of power to the city of Cologne, 
which will undertake, as hitherto, the distribution to the con- 
sumers in the town and vicinity. 


Conduction of Electricity through Solid Silver 
Chloride.—Interesting observations which would seem to point to 
quite a novel order of phenomena have been recently made by 
Le Blanc and F. Kerschbaum (Zeitschr. f. Elektrochemie, No. 7,1910), 
on the electrical conduction of solid silver chloride. Two platinum 
electrodes 49 mm. in area on each side were arranged in front of 
one another at 3 to 4 mm. distance, the intervening space being 
filled up with pure solidified silver chloride. On applying to the 
platinum leads a P.D. of 10 volts, a current of 3 to 4 X 10—' amperes, 
corresponding to a resistance of several millions of ohms, was read 
on a sensitive galvanometer. Some time (one or two hours) after- 
wards, the galvanometer deflection increased, slowly at first, and 
then more and more rapidly, until the galvanometer had to be 
replaced by & milliampere-meter, while inserting an additional 
resistance of 93 ohms. The P. D. at the terminals fell to 2˙1 volts, 
corresponding to a resistance of about 40 ohms, that is, one- 
millionth part of the initial resistance. If the initial P.D. is higher, 
the increase in conductivity is even more rapid. If then the 
chloride brought to this condition of good conductivity be tested 
with alternating current, it will at first show a conductivity 
practically equivalent to the figure observed in connection with 
direct current. Some time (mostly a few minutes) afterwards, 
its electrical resistance begins to increase again, and in most 
cases soon reaches an extremely high figure, corresponding to the 
original condition of the silver chloride. This would show the 
silver chloride again to have assumed its original properties, but for 
the fact that on applying a direct current, the high conductivity of 
the substance is re-established nearly instantaneously. 

From this experiment it is seen that pure transparent silver 
chloride, that is, a typical salt under the influence of & slight drop 
in potential. shows a conductivity which finally assumes enormous 
figures, without there being any trace of decomposition. This con- 
dition may disappear most rapidly (as in the case of alternating- 
current experiments), but will be re-established nearly instanta- 
neously as soon as the same direct P.D. isagain applied. On leaving 
the substance to itself during the night, and ayain heating to a 
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temperature close to the melting point, these phenomena are found 
to remain entirely unaltered. 

The experimenters propose to continue their experiments on 
silver chloride, and eventually to extend their work to other salts 
and salt mixtures; they thus hope to find an interval of tempera- 
tures within which electronic conductivity and electrolytic con- 
ductivity are capable of existing side by side. 


The British Association.—The annual gathering of the 
British Association for the Advancement of Science will open at 
Sheffield on Wednesday evening next with the address of the 
president, Prof. T. G. Bonney, F.R.S. On Thursday morning the sec- 
tional addresses will be delivered as usual. Prof. Dalby will preside 
over the Engineering Section and Prof. E. W. Hobson over the 
Mathematical and Physical Science Section. Information has 
reached us concerning several other electrical papers beyond those 
already announced for reading. 


Award.—The Standard states that Mr. W. H. Chatten, 
electrical fitter apprentice, of Sheerness Dockyard, who was recently 
awarded the first Admiralty scholarship in electrical engineering, 
tenable at the Royal Naval College, Greenwich, has been awarded 
by the Board of Education & Whitworth Exhibition of £50 as & 
result of the Science and Art Examinations held in May last. 


Educational. — TECHNICAL COLLEGE, Sunderland.— 
The day classes open on October 1st, and the evening courses in 
electrical engineering on September 22nd. Particulars can be 
obtained from the Secretary, Mr. W. T. Maccall, M.Sc., is head of 
the department of Electrical Engineering. 

UNIVERSITY COLLEGE, London.—The handbook of the Faculty 
of Engineering for the forthcoming session has now been issued. 
Dr. J. A. Fleming, Dean of the Faculty, is at the head of the de- 
partment of Electrical Engineering, with Mr. W. C. Clinton 
Assistant Professor, and Mr. H. M. Hobart will give special courses 
of lectures on Electrical Design. Full particulars of the various 
curricula, &c., can be obtained on application to the Provost. 


Cricket,—The return cricket match between the Anchor 
Cable Athletic Club, Leigh, and the St. Helens Cable and Rubber Co., 
Ltd., took place at Warrington on Saturday last, and resulted in an 
easy win for the Anchor team by 57 runs to 32. A bowling match 
between teams representing the two companies was also played, the 
St. Helens team proving the victors by 15. The Anchor cricket 
team have this year won the Silver Challenge Cup and Medals of 
the Leigh and District Cricket League, Senior Division, whilst they 
are the present holders of the Cup of the Second Division of the 


same League. 


Onewatt Lamps on the Continent.—The Siemens and 
HalskeCo., of Berlin, announces that the manufacture of the new one- 
watt lamp, having a filament of wolfram, has now been taken up on a 
large scale by the glow-lamp factory. With the production of the 
tantalum lamp the factory reached the limit of its capacity, and a 
new site has had to be purchased adjoining the buildings in the 
Helmholtz Strasse. An extension of the glow-lamp factory has 
there been made, and the new lamp is now produced there. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—On 17th inst., at the York 
Electricity Works, in the absence of Mr. Hame, city electrical 
engineer, Mr. Turnbull, on behalf of the staff and the employés of 
the electricity and tramways department, presented MR. W. E. 
WRIGBT, on the occasion of his marriage, with a case of solid silver 
dessert spoons. 


Tramway Officials.—At a meeting of the Huddersfield 
Town Council held on the 17th inst, the salary of Mr. R. H. 
WILKINSON, manager of the Tramways Department, was increased 
from £375 to £100 per annum. 

MB. J. H. SHEPHERD, manager of the Dunfermline and District 
Tramways, and late manager of the Dundee, Broughty Ferry and 
District Tramways, was on the occasion of his marriage, made the 
recipient of an electric standard lamp and silver cigarette case, 
along with a gold brooch for his bride. Mr. Nicolson, secretary of 
the Dunfermline and District Tramways, made the presentation. 


General,—According to the Review of the River Plate, 
chanyes have recently been made in the United River Plate Tele- 
phone Co. Mr. J. E. PARKER remains as general manager in the 
River Plate, Mn. S. G. ANGEL has been appointed secretary to the 
local board, and MR. C. W. GwyTHER, M. I. E. E., has been appointed 
manager for Buenos Ayres. “Mr. Gwyther joined the United 
Telephone Co. of London in 1884, and was appointed manager of 


the North Wales district for the National Telephone Co. in 1893, 
and manager in Dublin in 1895. In 1900 he was engaged by the 
United River Plate Telephone Co. as engineer for the construction 
of the underground system, being appointed chief engineer in 1903, 
and sub-manager in 1906." 

The same contemporary recently stated that MR. F. K. CASSELS, 
M. I. E. E., was shortly to leave Buenos Ayres, accompanied by his 
family, to take up his residence in New Zealand. 

According to the same exchange, MR. BERNARD F. BROWNE, 
manager and chief engineer of the Primitiva. Gas and 
Electric Light Co,, was last month made the recipient of a gold 
medal by the works employés, and of an album by the other em- 
ployés of the company. Mr. Browne joined the Primitiva Co. 
about eight years ago as engineer at the Retiro Works, and on 
the retirement of Mr. G. W. Anderson in 1906 became general 
manager and engineer, which post he held until the amalgamation 
of the three gas companies. He left for England early in July. 

ME. W. VINCENT WAITE, works manager of Messrs. Bruce 
Peebles & Co., Ltd., Edinburgh, has resigned his position and will 
shortly open offices in Cardiff for the purpose of starting an engin- 
eer's agency business, and will trade as W. V. Waite & Co., Ltd., 
f temporary address is 24, Llanbleddian Gardens, Cathays, 

ardiff. l 

On August 16th, at Leeds, MR. MAURICE SOLOMON, A. M. I. E. E., 
of Birmingham, was married to Christine Harriett, elder daughter 
of Mr. A. S. Davis, M.A., of Leeds. 

A Welsh newspaper reports that MR. GWILYM DUMMER has been 
appointed mechanical and electrical engineer to the General Post 
Office, Manchester District. Mr. Dummer had forsix years occupied 
a position in the electrical department of the Manchester Corpora- 
tion. | 


Obituary.—The death has taken place at his residence 
at Cambuslang—after a short illness—of MR. ALEX. CROMBIE 
TAYLOR, manager of Messrs. Falk, Stadelmann & Co., Ltd., electric 
fittings manufacturers, Glasgow and London. : 


NEW COMPANIES REGISTERED. 


Eclipse Trading Co., Ltd. (111,337).— This company was 
registered on August léth, with a capital of £5,000 in £5 shares, to carry on 
the business of manufacturers of, and dealers in, films and apparatus capable 
of being used in electric or kinematograph shows or other public or private 
entertainments, &c., and to adopt an agreement with J. E. Morrell and E. H. 
Harmsworth. The subscribers (with one share each) are:—J. E. Morrell, 94, 
pegs Street, Bradford, kinematograph film dealer; E. H. Harmsworth, 24, 
Silver Hill, Bradford Moor, Bradford, kinematograph expert. Private com- 
pany. The number of directors is not to be less than two or more than five; 
the first are J. E. Morrell and E. H. Harmsworth; qualification, 25 shares. 
Registered office, 24, Church Bank Buildings, Bradford. 


Taylor & Romany, Ltd. (111,859).— This company was 
registered on August 17th, with a capital of £2,000 in £1 shares, to take over 
the business of builders, furnishing ironmongers and locksmiths, bellhangers, 
gasand hot water fitters, hydraulic, electrical and mechanical engineers, 
manufacturers of and dealers in electric, magnetic, telegraphic, telephonic 
and other appliances, carried on as Taylor & Romany.“ The subscribers 
(with one share each) are :—C. A. Taylor, 123, Lower Richmond Road, Putney, 
B. W., ironmonger; F. O. Romany, 123, Lower Richmond Road, Putney, 8. W., 
ironmonger. Private company. The number of directors is not to be less 
than two or more than five; the first are C. A. Taylor and F. O. Romany; 
reinuneration as fixed by the company. Registered office, 35, Little Pulteney 
Street, St. James’, S. W. 


Sireno Co., Ltd. (111,315).—This company was registered on 
August 18th, with a capital of 43,000 in £1 shares, to carry on the business of 
manufacturers of and dealers in electric warning signals, motor horns pre: 
jectors, switches, taximeters and all kinds of accessories, materials and th ngs 
used in connection with motor cars, boats and aeroplanes. The subscribers 
(with one share each) are:—8. F. Tyler, 46, Brewer Street, W., merchant; 
G. H. Manstield, 1, Broad Street Place, E.C., secretary. Private company. 
8. F. Tyler is the permanent governing director. egistered office, 46, 
Brewer Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


W. Lucy & Co., Ltd. (51.908).— Return dated July 4th, 1910. 
Capital £15,000 in £10 shares (250 pref, and 1,250 ordinary); 250 pref. and 1,030 
ordinary shares taken up; £10 per share called up on 250 pref. and 781 
ordinary; £10,310 paid ; £2,490 considered as paid on 249 ordinary. Mortgages 
and charges: £7,000. 


Llangollen and District Electric Light and Power Co., Ltd. 
(75,384).—Return dated July 16th, filed July 29th; capital £6,000 in £1 shares 
(2,500 preference); 1,754 ordinary and 360 preference shares taken up; £1 per 
share called up; £2,110 16s, paid, leaving £8 68. in arrears. Mortgages and 
charges : 22,000. 


Cleveland and Durham Electric Power, Ltd.—An issue on 
August 6th of £8,500 debentures, part of a series to secure £160,000, particulars 
of which have already been filed. i 
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Van Raden & Co., Ltd. (78,383).—A memorandum of satis- 
faction in fullon August 1th, 1910, of mortgage dated November 25th, 1903, 
securing £1,300, has been filed. 


Jarrow and District Electric Traction Co., Ltd.— 
Particulars of £20,000 debentures, created August 8rd, 1910, filed pursuant to 
Sec. 98 (3) of the Companies’ (Consolidation) Act, 1908, the amount of present 
issue being £15,000. Property charged: The company's undertaking and 
property, present and future, including uncalled capital. No trustees. A 


memorandum of satisfaction in full on August 10th, 1910, of debentures dated 


January 19th, 1909, securing £19,000, has also been notified. 


. County of London Electrie Supply Co., Ltd. (34,320).— 
Issue on July 25th of £2,000 44 per cent. debenture stock, part of a series of 
which particulars have already been filed. 


CITY NOTES. 


Nairobi Electric Power and Lighting Co., Ltd. 


THE directors report that the accounts for the period up to 
December 31st, 1908, includes only the first few months of revenue- 
earning period, and of necessity the working expenses at Nairobi 
were considerably in excess of the receipts, making a net working 
loss of £1,234. The steady progress of the company's operations 
during 1909 has resulted in the receipts being slightly in exoess of 
all the working expenses there. There has been considerable 
further expenditure on capital account, and this is still proceeding. 
During the present year further good progress has been made, as 
will be seen by the following figures :— 


At Dec. At Dec. At June 

81, 1908. 81,1909. 80, 1910. 
Number of customers connected T — 178 228 
Motors connected, B. n. v. s 925 31 64 80 
Lights connected, 8c.p. equivalent .. 2,479 8,628 4,728 
Street lighting s " s nd]. nil. 1,192 


Numerous additional orders are in hand or being negotiated, and 
the directors anticipate that by the end of the present year the 
receipts will be more than sufficient to meet all working expenses 
at Nairobi and London, and debenture interest. The company’s 
operations at Nairobi have continued under the same supervision 
and management, with Mr. R.C. Bayldon as managing director, 
and Mr. Chas. Udall as chief engineer, and the prospects for the 
immediate future appear to be very satisfactory. The company’s 
Nairobi accounts have been audited on the spot by Mr. Ernest B. 
Gill, chartered accountant, with whom arrangements have been 
made for a monthly audit of the cash account, so that the directors 
and shareholders may be assured that the African accounts are in a 
satisfactory condition. Sir Stanley Edwards, K.C.B., the chairman 
of the company, offers himself for re-election. 


British Continental Electricity Co., Ltd. 


THE directors report that during the year ended April 30th, 1910, 
171 new installations have been connected, while the number of 
lamps (8-C.P. equivalent) added, has been 1,205 (including motors). 
The output has increased, and the working expenses have been reduced. 
The extension of the network to the neighbouring village of Poggic, 
has now been carried out. After writing off £154 as depreciation 
in respect of furniture, tools, meters, &c., and £135 as depreciation 
of plant and stock, the balance standing to the credit of revenue 
account, including the sum brought forward, is £1,670, which is to 
be carried forward to meet the payment of future dividends, the 
amount having been temporarily appropriated on capital account, 
pending the issue of further capital. 
spent on capital account during the year. Mr. E. E. Berry offers 
himself for re-election as a director. 

The annual meeting is called for August 81st, at 82, Victoria 
Street, S.W., and ata subsequent extraordinary meeting, a resolution 
will be submitted altering one of the articles so as to authorise the 
8 to borrow up to £12,000 without the sanction of a general 
meeting. i 


Swiss Bank for Electrical Enterprises. 


THE report of the Bank fur Elektrische Unternehmungen, of 
Zurich, which is one of the principal investment and promoting 
companies in Europe, and whose observations on the situation of 
the electrical industry in Europe were reproduced in a previous 
issue, states that the quotations of most of the institution's 
securities advanced during the year 1909-10, and the directors, there- 
fore, took advantage of the opportunity to somewhat reduce the 
portfolio holdings by sales, and thereby obtain, in addition to the 
not inconsiderable profits, the means for proceeding with new 
transactions. Thus, the possession of various securities booked at 
£180,000 in the previous year had not only been decreased to 
£120,000, but the bank had also disposed, at a suitable profit, of 
large amounts in shares of different undertakings closely associated 
with it. On the other hand, the bank had exercised its preferential 
rights in regard to the issue of new shares by companies which 
raised their capital during the year, so that the total holding in 
these undertakings considerable, The investments in 


The sum of £372 has been 


shares and founder parts had, consequently, risen from £2,620,000 
to over £2,840,000. A new 4 per cent. loan of £200,000 was issued 
in April, 1910, for the purpose of further strengthening the funds 
of the bank. The money derived from this loan and from the 
before-mentioned sales of securities, in so far as it was not still 
available in the form of banking credit, had been employed partly 
for increasing existing interests and partly for entering upon new 
transactions in the shape of shares or in making advances. The 
accounts show the following figures for the past two years :— 


. 1909-10. 1908-9, 
Share capital -— jas sc wwe  £1,600,000  £1,600,000 
Loan „. 882 on E ... 71,550,000 1,720,000 
Gross profits ‘We T sie - 276,000 246,000 
Net profite and balance forward... aes 175,000 175,000 
Dividend — -— kis ^ au 160,000 160,000 
‘i per cent, eee eco eee 10 10 


The profits realised on the disposal of securities from the stand. 
point of the rise in quotations were mainly devoted to reducing the 
book value of the new investments, which, together with those 
formerly acquired, were brought into the accounts at the nominal 
value, at the highest. The receipts from dividends and interest 
from participations, with only a moderate appropriation from the 
profits on sales, were sufficient te enable the payment of 10 per cent., 
as in each of the two preceding years. "E 


Mexico Tramways Co., Ltd.— The annual meeting of 
this company was held at Toronto on bth inst. The chairman seid 
that Mexico had almost entirely recovered from the late dulness. 
There was every prospect of improvement in the receipts of the 
company. Great preparations were being made by the Government 
for the Centennial Celebrations in September. The Xocohimilco 
line was now in full operation, and the receipts were very satis- 
factory. The net revenue for 1909, in gold, after paying all ex- 
penses and fixed charges, amounted to $922,458, plus $371,350 
standing to profit and loss at the end of the previous year. Four 
quarterly dividends at the rate of 6 per cent. per annum had been 
paid, $300,000 carried to reserve account, leaving $416,344°12 to be 
carried forward. 


Liverpool District Lighting Co., Ltd.—Interim 
dividend for the past half-year at the rate of 4 per cent. per 
annum. 


Aberdeen Suburban Tramways Co., Ltd.—The direc- 
tors report that the profit earned for the past half-year amounts to 
£1,261, and that there is a balance of £2,532 at the credit of profit 
and loss account. The directors propose that the amount standing 
at the credit of profit and loss should be applied as follows :— 
In adding to the amount at the credit of the renewal and. 
depreciation account, which will then be standing at £6,200, 
£1,200; in payment of dividend of 24 per cent. for the past year 
on paid-up capital of the company, £781 ; in payment of directors’ 
fees, £42 ; leaving to be carried forward £509. 


Bolckow Vaughan & Co., Ltd.—In their report for 
the past year the directors state that their total expenditure upon 
new by-product ovens, exhaust steam turbines, -electrical instal- 
lations, new ironstone mine machinery, extensions, &c., during the 
year was £173,602, of which sum £142,634 has been debited to 
capital account, 


South American Light and Power Co., Ltd.— 
The directors announce a dividend of 5 per cent. for the year 
ended March 31st, £1,500 being placed to reserve and £558 carried 
forward. 


Stock Exchange Notices, — The Committee have 
ordered the undermentioned securities to be quoted in the Official 
List :— 

Amazon Telegraph Co., Ltd.— £286,500 5 per cent. debentures of £100 each 


(Nos. 186 to 8,000), in lieu of the scrip, together with £18,500 5 per cent. deben- 
tures of £100 each (Nos. 1 to 185). 


British Columbia Electric Railway Co., Ltd.—Further issue of 2880, 000 
43 per cent. perpetual consolidated debenture stock. 


Continental.—The report of the Société Aynonyme 
Westinghouse states that the accounts show a profit of 829,852.65 
fr. on working for the year to December 81st which, added to the 
balance of 86,427.76 fr. brought forward, makes an available 
surplus of 916,280.41 fr. The Financier states that after payment 
of debenture interest and transfers to reserye, a balance of 
111,095.85 fr. is carried forward. l 

SWITZERLAND.—La Union Ottomane Société pour Entreprises 
Electriques en Orient, of Zurich, reports a profit of only £3,539 for 
the last financial year; this is being carried forward to next year, 
the dividend being passed. 


Dublin and Lucan Electric Railway Co.—Mr. W. 
Mooney presided at the half.yearly meeting held at Dublin on 
August 17th, and stated that the receipts had increased by £110 to 
£3,462, the expenses having advanced by £95, of which £62 was 
for coal. After paying the 6 per cent. preference dividend there 
remained £612 to carry forward, as the board did not advise any 
allocation of the balance at present, The report was adopted, 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Receipts for 
Locality. night the 
ended. fortnight. 
E" 
Aberdeen Aug. 17 | 8,967 |- 271 
Ayr .. „ 20 1079|e- 81 
Bath .. „ 2| 2,001 [f 18 
Belfast T „ 19| 8,207| 489 
Birkenhead.. E » 17 2,311 T1 84 
Birmingham Corp. „ 18 13.276 698 
Blackburn .. a „ 17 2,188 | — 152 
Blackpool Corp. .. „ 18 7,220 | 969 
+Blackpool-Fleetw’d| ,, 2 1,856 | + 200 
Bolton T 855 4, 21| 4.9.9 — 54 
Bournemouth „ 174.918 — 192 
Brad ford » 13 5,401 — 2 
Brighton „ 21] 2.716 — 8 
Bristol „ 19 | 12,468 | 538 
Brit. Elec. Trac. Co. 
Airdrie .. .. | Aug. 19 4% |— 2 
Barnsley .. - „ 12 894 „ 8 
Barrow... ; » 12 793 |+ 190 
Cavehill .. vs » 12 241|- 858 
Devonport P „ 12 1,108 |+ 216 
Gateshead PA „ 17 2,146 23 
Gravesend " „ 12 566 83 
Greenock.. „ 12 1.57 ff 90 
Hartlepool , „ 12 752 ＋ 91 
Kidderminster .. » 12 49. |- 40 
_yLeamington » 12 490 — 64 
Merthyr .. „ 12 320 — 94 
Metropolitan „ 12 | 17,772 2, 196 
Middleton ee „ 12 780 — 80 
„Mid. Joint Com'tee „ 12 | 18,938 |+ 319 
Oldham — Ash ton „ 12 1,176 — 84 
Peterborough , 12 818 — 10 
Potteries .. we „ 12| 8,516 — 122 
Rothesay .. „ 121,22 - 59 
Southport es » 12 2 — 72 
8. Metropolitan.. „ 12 2., 215 — 11 
Swansea .. - „ 12| 8,012|* 266 
Tynemouth ET „ 121,224 — 77 
eston-s-Mare .. „ 12 1,131 | + 166 
Worcester „ẽ 12 885 — 34 
Wrexham be „ 12 292 — 18 
Yorke. Wool. Dist. „ 12| 2,107|+ 55 
Miscellaneous » 12 624 |r 27 
Burnley ; .. | Aug. 20 2,670 — 45 
Burton-on-Trent .. „ 21 566 — 138 
Bury. ‘ „ 17 1,259 — T 
Card ift „ 6 5.257 — 824 
Carlisle , T ! NS e" 
Chatham and Dist. „ 18 1.969 — 176 
Cork .. : oe „ 18 1,094 — 44 
Croydon . „ 12| 8,961 1+ 67 
Darlington .. ; » 2 417 {+ 36 
+Darwen . » 19 589 — 13 
Dover.. . „ 80 617 |+ 26 
Dublin . „ 19 12,191 |— 343 
Dundee . (T) 17 2,4 — 89 
East Ham .. " „ 20 2, 122 7 50 
Glasgow „ 2 35,677 |+ 684 
Hastings „ 183.852 — 87 
Huddersfield „ 20 8,591 |-- 46 
Hull .. i „ 20| 6,424 |+ 109 
Ilkeston » 18 266 |— 86 
Ipswich „ 20 1,146 7 71 
+ ilmarnock 8 99 18 916 + 13 
Lancashire United „ 17 | 2,881 |— 242 
tLeeds |o» 139) 6,011 |— 252 
Leicester ee - 
+Leith „ 13 702 |— 113 
Live „ 19 | 29,489 |+ 1 
1L. C. Cc... „ 10 | 86,919 7 10,64. 
London United .. „ 20 | 14,742 |— 669 
Lowestoft .. P T te 22 
Manchester T „ 20 | 80,504 |— 148 
Newcastle .. m „ 20| 7,706 |+ 85 
+Newport os „ 18 709 1 1 
Oldhain . n” 21 8,780 = 57 
Pontypridd .. 9 ; is oe 
1Portsmouth e „ 18, 8,018 |— 195 
1Preston oe » 10 862 + 65 
Rotherham... . è s "Es 
{Salford ; „ 15, 9,658 |— 70 
Bheffield ; „ W | 11,897 |+ 985 
Southampton z „ 17 2,629 |\— 50 
Southend-on-Sea .. „ 17 92,81 |+ 924 
South Shields 888 „ 20 1,406 H 
Swindon oe » 117 815 TM 8 
Tyneside ee „ 17] 1,090 f 82 
allasey ee „ 13 9,55 |4 79 
Walthamstow. „ 2| 1,551 |— B 
West Ham .. e „ 11 5,420 |+ 268 
Wolverhampton „ 17 9,008 ＋ 888 
Cen. London Rly... „ 20| 9,59 |+ 684 
City & B. Lon. Rly. „ 21 | 6,961 — 87 
Dublin-Lucan Rly. » 19 869 — 21 
G.N. and City Rly. „ 20| 2,470 ＋ 103 
L'pool Overh'd Rly.| „ 20 8,013 |— 85 
Llandudno-Col. Bay „ 121. + 19 
London Elec. Ry. Co.] „ 20 | 20,695 |+ 300 
Mersey Railway .. „ 2] 8,717 [ 69 
Metropolitan Rly. „ 21 | 81,844 | 1,409 
Met. District Rly. „ 20 | 15,003 |4 1,301 
Anglo-Argentine .. „ 19 | 83,901 | + 10,572 
Auckland . a July 14,747 |* 1,412 
Bombay (B.E.T.) . | July 22 | 5,301 |+ 703 
Brisbane .. | July 18,115 | +1,975 
Brit. Columbia Rly. ah - 
Calcutta .. | Aug. 20 | 7,188 |+ 565 
Cape Electric T. Ld. " ix 
§Kalgoorlie, W.A... July 8,455 
Madras Aug. 15 | 1,864 |+ 86 


Montevideo.. 


$ Lisbon 


t Perth (W.A.) 


* Compared with the corresponding period of 1909. 
t Lnoludes horse, steam and other receipts. 
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STOCKS AND SHARES. 


Tuesday Evening. 


WEARY as must be the readers of these notes of hearing that there 
is nothing doing in the Stock Exchange markets, the inexorable 
law of necessity forces the repetition of the tedious truth. Invest- 
ment business has dragged itself into a condition bordering on full- 
stop; and were it not for the remembrance of the public’s home- 
coming next month, the luckless Stock Exchange member would 
feel inclined to retire from the unequal struggle with Fate, and 
live upon the little which he managed to snatch from the wrack of 
the boom in rubber shares. 


Referenge has been made here, on several occasions of late, to the 
steadiness of prices in the bonds of the Canadian-Mexican group. 
Even when the shares were so limp a market in consequence of the 
“ Pearson incident in New York, the prior-charge securities main- 
tained a firm front, and a brief table may be of use to those who 
are attracted by this firmness of the prices. Without making any 
allowance for redemption, the yields of a representative group work 
out as follows at the current prices :— 


Payable, . 


Bond. Interest. Price. Yield per cent. 

Etec. Dev. of Ontario .. 5 — lst Mar.-Sept. £515 7 
Kaministiqua Power .. 5 lst Jan.-July . 101 418 6 
Mex. Electric Light Co. 5 Ditto 517 4 
Mexican Light and Power .. 5 1st Feb.-Aug. 5 611 
Monterey Ry. Lt. & P. (stk.).. 5 Jan.-July 914 5 9 0 
Northern Light and Power .. 5 May-Nov. 85 617 8 
Shawinigan Water  .. . 5 1st Jan.-July 109 411 9 

Ditto Perp. Stock . 44 May-Nov. 102 483 
Vera Cruz Elec. Lt. Power .. 5 Jan.-July 91à 598 


Examples from the Tramways issues can be geen from this 
table :— 


Bond. Interest. Payable. Price. Yield percent. 
Manaos Trams and Light. .. 5 IstJan.July | 873 £514 0 
Mexico Trams Gen. Con. 5 ist Mar.-Sept. 100 500 

Ditto Mort. .. 6 lstJan.July |. 98 ` 635 
Para Elec. Rlys. Deb. Stock.. 5 May-Nov. . 97 581 
Rio Trams 1st Mortgage . 5 1st Jan.-July 983 6 1 6 

Ditto Mortgage 6 Ist April -Oct. 90 5 11 1 
Sao Paulo lst Mortgage 5 418 0 


lst J M a 102 
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It must, of course, be added that in the event of a purchase being 
contemplated, the prospective buyer should make full inquiries as 
to the date, price and probability of redemption in each case. A 
good many of the above issues are quoted weekly in our own price 
lists, and in most of them there existe a moderately free market. 

The Mexican Light and Power and the Mexico Tramways 
varieties are firm, but the list of Metropolitan Companies’ shares is 
disposed to weakness. Westminsters have fallen 5s., because of the 
successful competition of the Gas Light and Coke Company in the 
City of Westminster's area, a matter to which allusion was made 
here last week. City of London Ordinary weakened a little, but 
Metropolitans have hardened. | 

Much the same sort of dulness prevails in the Home Railway 


department. Metropolitan Consolidated is down 1, and Districts’ 


fell 3. Central Londons are quiet: City and South London con- 
tinues dull. The dividend declarations, reports and meetings being 
over, there is, in Stock Exchange parlance, “nothing to go for,” 
and until the public come along with buying orders, the market 
will have to remain in its rut of depression. Underground Electric 
Railway bonds, in all three classes, show gains, the companys 
report being read as decidedly satisfactory. 

The Telegraph and Telephone section is the best in the Stock 
Exchange. There are numbers of small rises down the catalogue, 
in which the foreign telephone issues are decidedly to the front. 
There are advances in both classes of shares in the Monte Video, 
United River Plate and the Oriental Telephone Companies. There 
are rises in Western Telegraph shares and Debenture stock, Eastern 
Extension Debenture and similar securities, With these have 
come advances in Telegraph Constructions and Henleys, both as 
regards the shares and Debenture stocks, These movements reflect 
the steady investment absorption of the past several weeks. The 
dealers have gone on selling stock without any coming in, and at 
last, in desperation, they have put up prices with a view to attract- 
ing sellers, if possible. LS MN 
Fresh improvements in Anglo-Argentine Trams and British 
Columbia Preference are the features im the traction market. For 
some time past the demand for British Columbia stocks has been 
very quiet and very persistent. It needed but a slight pressure of 
open buying to put prices up substantially. In the industrial list, 
there is not much doing, Castner-Kellners being the principal per- 
formers with a rise of 3s. 9d., completely throwing off the slight 
relapse of last week. Rubber shares are a steady anda fairly good 
market, the auction sales of to-day (Tuesday) being rather dis- 
appointing to those who expected prices to show a dramatic rise, 
but gratifying enough to others who prefer to see quietude in the 
price of the raw material, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. . 


Business done 
Present N Stock Dividends for the last Closing Closing week ended Rise + En 
Issue. AME. or ious Voas Quotations Quotations Aug. Brd, or ie 
Share. Jess. Aug. 16th. Aug. 28rd. 1910, Fall —| per cent. 


1907. | 1908. | 1909. Highest Lowest. | £s. d. 


1906. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 9à— 8j 88$— 83 ss da Nil. 
286,500 Do. Deb. Red. Iss. at 96 % script all paid MIO 5 T. 8 7 5 96 — 91 95 — 97 es vs zs 417 7 
$3265, 196, 000 Americkn. elephone & Telegraph, Cap us 8 8 8 8 % | 186 —13) 137 —140 ss v» +1 614 4 
$ 53,000,000 || Do. Collat. Pru, tX Bonds i TRE dox 49, 495|495|495 | 98— 95 93 — 95 " E — | 448 
558,460 | Anglo-American Telegraph  .. ae .. | Stock | 87% | 84% |£8 4s.| 88 64 648 64 T 5 910 
8,220,770 | Do. do. do. 6% Pref. ae .. | Stock 6 6 6 6 7 106 1083 1 1065 1074 1 a 610 7 
8,220,770 | Do. do. do. Deferred Btock 800 1 B/- | 25/- 25 26 a 800 415 8 
47,725 | Anglo-Portuguese Tel. 0 Deb. Stock Red. 100 5 5 59515 & 1014—1 1014—1 225 Sia 2 416 7 
44,000 | Chili Telephone, Nos. 1 to 44 ,000 5 8 2 8 895,18 9 93 ; Ps 481 
2,449,176 | Commercial Cable, Sting. 500 year 1%. Deb. 8k. Red. | Stock | 4 4% | 4 g 4% 84 — 86 81 — 86 e ` . 418 0 
10000 0 % Prei. . 10 10 & hog hog ho 164— 17 16 171 d : 5 15 11 
e ee es ees ees LJ ee 
12,931 Direct 3 Spanish Telegraph, Ord. " ss 5 4 2 4 4 & 4 : $ 514 8 
C NC came ame, 1 ob e at | g |S | T 
, o e a es ee 4 — | * 
60, 7101 Direct United States Cable 20 4 2 419614 4 $ 148— 1 148— 153 : as 5 6 8 
36,000 | Direct W. India Cable, 44% Reg. Deb., 1 to 1,200, F R. | 100 44% a% 1% 4} 99 —101 99 —101 ate 491 
4,000,000 | Eastern Telegraph, Ord. Stock Stock 7 7 7 7 192 —185 182 —185 134 1925 5 8 8 
2,000,000 Do. 84 Y Pref. Stock. 100 33% | 3495 33% | 84% 84 — 84 — 86 853 4 1 5 
1,896,706 Do. 4% Mort. Deb. Stock Red. Stock |495 4 & 4 7 4 3 1021—104 102 1043 816 7 
am | Eastern Frension, EA Don and China Tele. á 10 1 7 g l 2 1 2 1 55 5 192 12 à io 127, ; à 4 : 18 1 
52, De tock.. toc 4 4 — es + 
200,000 { Hast. & B. Afric. Tel, 4% Mt. Bub. ee 95 4% 4% 4% 4 | 100 —102 100 —102 8 18 5 
181,127 Globe Telegraph and Trust 10 54% | 5i 53% | 5196 1 101— 1 1 108 510 8 
181,197 Do. do. 6 % Pret. . ..| 10 16% 66 6 % 6 % 7 1 13 — 1 13 183 4 8 11 
150,000 | Great Northern Telegraph, of Copenhagen.. Es 10 20 % €« 18965 | .. 291— 80; tol : 6 8 0 
17,000 | Indo-European Telegraph A E 25  |13 % 183 % 118 & 18 2 53 — 55 53 — 55 53 6 15, 8 
eae o | acre Competes Come f ee qum ae Zt 
U 7 0 u e ee ee ee — — oa 
,190 | Marconi's Wireless Telegraph We. s 1 Nil | Nil | Nil | Nil g à 35— $9? | 15/9 Nil 
72,680 | Monte Video Telephone Co., Ltd. Qr. per c] 2 {8 % 6% | 6 % 6 $ Ex | ta f 155 + $ 6 ‘ E 
86,492 o. 6 ref, a — 12— + 
2,225,000 | National Telephone, Pref. Stock  .. " .. | 100 69516 2 69516 g 104 —1054 xd 104 —1 1243 104 5 13 9 
8,725,000 Do. Def. Stocceccͤͤͤkkkkn 100 5 % 6 6 6 12341—1244 xd 1934—1 124 123 +4 | 415 7 
15,000 Do. do. 6 % Cum. Ist Pref. .. vm 10 6% 6 696 4 10 — 107 xd 10 — 10 Vs Pu . 511 8 
15,000 Do. do. 6 % Cum. 2nd Pref. 10 5 00 6 g 6% | 6 10 — 10; xd 10 — 10 55 . 511 8 
250,000 Do. do. 5% Non-cum. 8rd P.,1 to 950, 000 5 5 5 5 5% 5 58 xd b3— ‘ 410 11 
2,000,000 Do. do. 84 Deb. Stock Red. .. | Stock | 3496 | 84 8j 34% 97 974— 972 2s 3 10 4 
1,963,593 Do. do. Deb. 8tock Red.. 100 1 [4 4 4 1 1 is 400 
179,313 | Oriental Telep. and Bice. 1 to 171,504, fully paid.. 1 [76 8 8 8 1 1 14— 15 90 / 8 418 6 
50,000 Do. do. do. 6% Cum. Pref. 1 6% | 6 2 6 6 % 1 1 1j— 1 ＋ W 1 7 8 
195,955 Do. do. do. 1% Red. Deb. Stock. 100 4% 4 4 4% — 88 86 — 88 864 whe 41011 
99,400 Tanne & European Tel., 4% Guar. Debs., 1 to 1, 000 i : - $ 4 & : $? 97 — 985 pa tet an 13 ; 
11,839 uter’s m S 5 == + 
145,955 | Telephone Co. of Egypt, 4 % Deb. Red. ee ..| 100 44% | 43 44% | 44% 98 —100 98 —100 993 m 410 0 
8,042 | Submarine Cables Trust.. - .. | Cert. | 6 g 6 6% ee 129 —182 180—133 Rs +1 410 8 
120,000 | United River Plate Tele hone | 5 |8 8 8%18% 7 Th 7 633 $ 512 8 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 |595|5 5 % |5% — 6 57 5 " *t&l4lninn 
30,008 | W. Coast of America, 1 to 30,000 & 58,001 to 53,008 23 92495 23% | 24 5 li— 1 41011 
150,000 | Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 4% — 418 
e ee da COME n f S] E TE 
7 e toc e 2 4 > 
88,321 | West India and Panama Telegraph . Ex " 10 Nil | Nil Na Nik 24— 13 Nil 
84,063 Do. do. 6% Cum. lst Pref. vs s 10 8 % |6 695,16 3X 84— 9 613 4 
4,600 Do. do. 6 e Cum. 2nd Pref. Me ss 10 Nil |£ 15 144% 8— 9 1612 9 
80,0001 Do. do. 5% Debs., Nos. ! to 1,800 .. | 100 5 5 15 g 5% 994—1014 418 0 
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640,000 (OE AEAT .. n 88. 6% 4— 4 4&— 433 | 936 | 90- | +%| 5 6 8 
600,000 Do. 2nd Pref., 800,000 to 1,300,000 5 as s . |5 43— 42 on 43 a - zi 514 8 
4,465,674 Do. Deb. Stock .. | Btock | .. .. 149514 90 — 914 A— 92 918 91 +4 410 
332.987 | Auckland E. Trane, 5 % 1st Mort Deb. Stock 5i 100 5% 5 % 5 % 5 % | 108 —105 108 —105 2» p 3 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000 es 1 0 7 20 % 20 % 24 % ; 8 56% oc 478 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 x 1 6 6%16% 6 1A— 1% 114— lfs vis = 819 0 
1,000,000 | British Aluminium 5% Mort. Debs. Red. ..| 100 "E we hi Ss : | 5 9 7 
500, 000 British Column P: a Pe Ord. Stock T um : s 8 A : 96 A 2 att EE 5 = 155 1453 : : n : 
400,000 . ref. Or toc ‘ie as 8 5 124 —1 — ee 
400,000 Do. 5 % Cum. Perp. Pref. Stock eds ipd 100 5 5 % 5 d 5 109 —112 1094—1124 112 102 + 3 4 8 11 
233,000 Do. 43 * 1st Mort. Deb., 1 to 6, 250 40 419 440% ne 44% 102 —104 102 —104 102 102; NE 467 
212,600 Do. 44 % Vancouver Power Debs., 1 to 2, 200 | 100 43% | 44% | 44% | 44% | 100 —108 100 —108 101 jos. 47 5 
188,801 | British Electric Traction : . 10 il | Nil | Nil | Ni 1 i- 1 Nil 
161,497 | Do. do. 6% Cum. Pref. .. ..| 10 6 % 3 % 13% Nil of 83 26— 33 | Nil 
1,173,653 Do. a0. 5 % Perp. Deb. Stock .. | Stock 5 % 5 5 2 5 86 — 90 86 — 90 5 11 1 
528,996 Do. 43 % 2nd Deb. Stock Red. | 100 44% 9 4 44 44% 68 — 73 68 — 78 6 8 8 
100,000 | British Insulated and Helsby Cables " 5  |10 % 10 10 95 10 96 64— 7 63 — $, 6 17 11 
100,000 Do. do. 6 % Cum. Pref. 5 6 / 6 % 6% 6% 51 412 4 
500,000 Do. do. 43 % 1st Mort. Deb. Red.. 100 ie 43 44% | 44% | 101 —104 101 —104 "n 46 7 
204.9401 Broen 8 49 96 e 5 bier F 100 4496 | 4496 | 48% | 44% | 101 —104 100 —103 —1 4 7 5 
B tiaghouse re to K n : x : 
400,000 { t en E * 275 001 to 75,000 5 Nil Nil Nil Nil 1&— Ys 1 fh ee ! ee ee Nil 
1,316,858 | Do. do. 4% Mort. Deb. Stock ..| 100 |4%/4%/4%14% Js 63 61 668 5 6 7. 0 
50,000 Browett, Lindley & Co., Ord. .. 1 Nil | NU | Nil | Nil dq H 12 — H T a T Nil 
50,000 Do. do. 6 X, Cum. Pret. 1 Nil | Nil | Nil | Nil un to 15 14/6 to 15/ se T BE Nil 
140,976 Brush Electrical Engineering, Ord., 1 to 105 781 2 Nil | Nil | Nil | Nil 0 — oe 22 T Nil 
200,000 Do. do. 1 6 q Pref.. re 2 Nil | Nil | Nil | Nil 0 — 0 — Ws es - Nil 
125,000! Do. do. 44 % Perp. Deb. Stock .. | Stock Hes 85 44% | 44% 89 — 44 89 — 44 as a ks 10 4 
125,000l Do. do. % Perp.2nd Deb. Stock.. | Stock | 44%, | 44% 145 44% 23 — 27 23 — 27 Es Ps 16 18 8 
187,610 Casca dram jo „610 5 8 16 4495 | 44% 4 — 4 4 — Hi ios 500 
45,904 Do. 5 % Cum. Pref., Nos. L to 29,390.. 5 5 % 5 % |5% 15% 9 — 418 4i4— 413 | 989 5 1 8 
850, 000 Do. 4) % 1st Deb. Stock 100 44% | 44% | 44% 43% — 99 — M 4 10 11 
86,000 Callendore ca Cable S CD EE 3 es TN : d % 5 2 15 i 10 4o : — 10 9 — 10 : 15 4 
000 . um ; : i 
800,000 Do do. 12 % let Morte Deb. Stock t Red. Stock 3 14% 44°, | 44% | 1004—102 100 Ai 4 710 
491,222 | Cape ams., 1 to 4 1 Ni Ni Nil E $ oe Bs eee 
450,000 Castner-Kellner Alkali, 1 to 450,000 ` 1 |8 9192 % 1219, 1939, 2— 2 * — 91 | 59- | 566 | +4 1 5 6 
210,153 Do. do. 44% lst Mort. Deb. Stock 100 4495 | 4395 | 4 % | 44375 | 104 —107 101 —107 ni Pu wild 441 
1,890,690 | Central London Railway, Ord. Btock ..| Stock 4% 3 34% 3 % 64 — 66 xd 64 — 66 613 4 10 11 
554,655 Do. do. 49 Pref. Stock.. |. Stock |4 % 4 % 4% | 4 % 84 — R6xd | B4 — 86 i 418 0 
551,655 Do. do. Def. do. . Stock 4% 2 % 1105 2 95 49 — 51 49 — 51 s 818 65 
1,480,000 | City and South London Railway zs she .. | Stock | 22% 23% | 145 | 1295 27 — 28 27 — 28 274 i 6 5 0 
85,000 | Crompton & Co. „ Bess. „ % Nil Nil — 3 i 3 Nil 
t Mort. Reg. Debs., 
100,00! | 95000 of £100, and 901 11,000 of £60 Red — ]| - „ 5 * 5 % „ 64 — 85 B4— 87 L L — | 54611 
* Unless otherwise stated, all shares are fully paid. . t From Manchester Share List. 
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! North Metropolitan Elec tric Power Supply Co., » r 


NAME. 


Dick, Kerr & Co., 1 to 260,000 
Do. o. 6 25 Cum. Pret. 1 to 305,000 
Do. do. 4 % Deb. Stock 


Dublin United Trams. (1896), 6 % Pref., 1 to 60, 000 
Edison & Swan Utd., '*A '"' shs., £3 pd., 1 to 99,961 
Do. * A shares, 01—017, 139 ee 
Do. 4% Deb. Stock Red. : 
Do. 5 % 2nd Deb. Stock Prov. Certs. ‘all pa. 
Electric Construction, 1 to 112, 100 
do. 7% Cum. Pref., 1 to 31,890... 
General Electric Co. (1900), 5 % Cum. Pref. 
Do. do. 4% Mort. Deb. 
Gt. N. & City Rail. Pref. Ord. PAAY, 1 to 78,000 
Greenwood & Batley, 7 % Cum. Pref $ 
Do. do. 5 & Mort. Deke. ie M 
Henley's (W.T.), Telegraph Aor Ord. .. ie 
Do. do. o 


Pref. 
Do. do. i 96 Mort. Deb Stock 
India-Rubber, Gutta-percha & Telegraph Works 
* Liverpool 1 Railway, Ord. oe 
Do. do. Pref., fully paid 
London United Trams. (1901) 1 to 50 ,007 
A do. 60,008 to 100, 000 
Do. do. 5 % €, Cum. Pref., 1 to 125 ,000 
Do. do. 4 d 1st Mort. Deb. Stock. 
Metropolitan Consolidated 2s 5 ; 
Do. Surplus Lands .. a 


Do. District .. - an 
Metropolitan Electrio Trams., "Ora. 
Do. do. Defd. ; 4 
Do. do. 5 % Cum. Pref. : 
do. 41 «X, ^Deb. Stock Red. 


Mexico Trams Co., Common Stocx 
lst Mort. 50-year 5% Gld. Bas. 
Potteries Electric Traction. zi 
5% Cum. Pref. ., 
Do. 4) * Deb. Stock .. 
Telegraph Construction and Maintenance. 
Do. 4% Deb. Bas., 1 to 1,500 Red., 1909 
Underground Electric Railway, 5% Prior Lien .. 
Do do. Bonds. vs 
Do. do. io inca Bonds i 
Willans & Robinson, 1 to a 000 & 80,001 to 116, 666 
Do. 6 C. P., 30,001 to 80,000 & 125,001 to 141,606 
Do. 4% lst Mort. Deb. Stock ae 
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ELECTRICITY SUPPLY COMPANIES. 


Brompton & Kens. me Lt. Sup., Ord., 1 to 20,000 
Do. 7 €, Cum. Pref. 

Central Electric Bupply 4 %, Guar. Deb. Stock 

Charing Cross and Strand Electricity Supply 


Do. do. do. 43 % € Cum. Pret. 
Do. “City Undertaking 49 % Cum. Prf. 
Do. do. 4%, Deb. Stock Red. 


Chelsea Electricity Supply, Ord. 
do. 


Do. , Deb. Stock Red. .. 
City of London Elec. in Ord. 40, 001—110, id 

Do. 6 % Cum. Pref., 1 to 40,000 es 

Do. 5 % Db. Stk. 2 Na s «s 

Do. 44 % 2nd. Db. Stk. is z 
County of Durham Electrical Power, Ord.. 

Do. do. do. Pref. 

nte do. do. 5% ist itg. Deb. 
County of London Electric 6% Pref. Ord. 1-40, 000 

Bo. do. Pref., 40,001—60,000 

Do. do, i, $ Deb. Stock ; 

Do. do. Mmd. Deb. Stock. 


Edmundson’s Electric Seo cue Ord. Shares. 

Do. do. Cum. Pref. 

Do. do. Ist Mort. Deb. Stk. 
Electrical Dev.Co.of Ontario A let Mor Gold Bugs: 
Folkestone, 1 to 10,000 m 

Do. 5 % Cum. Pret., 1 to 10,000 Le we 
Do. 44 % 1st Deb. Stock - - : 
Hove, 1 to 15,000 .. 
Kaininistiquia Power Co., 5 y% Gold Bndk. . 
Kensington and Knightsbridie Electric Ord. 


Do. do. 4 X, Deben. Stk. 
London Electric Supply Corporation, “Limited Ord, 
Do. do. do. d Pref, E» 
Do. do. 4% Ist Mort. Deb. Stk. Red. 
Metropolitan Electric Supply, 1 to 100,000, , 
Do. 4 % Cuin. Pref. 1—71,106 . Wis 
Do. 4) % Ist Mort. Deben. Stock . 
Do. 33 P Mort. Deben. Stock Redem. 


Mexican Electric Light Co., 5% Ist Mtv. Gold Buds 
Do. Light and Power Co., Ltd., Common 
Do. do. „Cum. Pref. Stk. 
Do. do. 505 t Mte. Gold Bnds. 

Midland Electric Corporation, 40 7o 1st Mort. Deb. 

Newcastle-on-Tyne, 1 to 137,500 

Do. 5 * ^ Pret., 1 to 137, 500 . 


5 X, Mortgages (Red.), Nos. 1 to 1 des 
Notting Hill Electrie Lighting m " 
Oxford, 1 to 96 and 407 to 20,310 oe ` x 
River Plate Elety. Co. Ord. ; ^ 
Do. do. 6 ^; Non Cum. Pref. .. 
Do. do. 5%, Deb. Stk. Red. 
St. James’ and Pall Mall E lectric Light, Ord. ; 
Do. do. , Pref. 2), TO to 40,080 
Do. do. ux Deb. Stock Red. 
Smithticld Markets Electric Supply, Ord. " 
South panes Electric Supply, Ord.. 
do 56%, Ist Mort. Deb. 


, South Met. Elec. Lt. & Power, Ord. 


Do. do. 7 “o Pref. 2 5 
Do. do. 4$ „ lst Deb. Stk. 
Urban Electric Supply, Ord. .. m 
Do. do. 5% Cum. Pref. 
Do. do. 44%, Ist Mort. Db. Stk. Red. 


Victoria Falls Power Co., Pref. Nos. 1 to 806,000. 
Westminster Electric supply, Ord. .. at is 
o. do. % Cum. Pref, (Re 
duced from Sty since 3lst Dec., 1905) 
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Có OV DS & QUO CO ie tbe hm ihe he Ot i a O 


| 1955 


13 % 10 , 


1 | 1À7o | 


Closing Closing Business done | Rise 4| Present 
Quotations Quotations week ended or Yield 
Aug. 16th. Aug. 23rd. Aug. rd, 1910. | Fall — | per cent. 
1908. 1909. Highest; Lowest £ s. d. 
695,16 * 1— hH 1— 18 ie v ig 5 6 8 
6 6 1— 1 1— 18 E x .. 5 6 8 
43˙ 43% | 98 —101 98 —101 TE MC x 491 
o5 | 6 95 122— 18jxd|  12j— 132 a - i 478 
f 
Nil | Nil mn f ba 5 - Nil 
Nil | Nil — — 1 2 n Es Nil 
41 4% 6 — 68 63 — 68 A PX as 517 8 
5%|5%| 79 — 82 79 — 82 js " W 6 111 
Nil | Nil j j $a T a Nil 
7% | 7 % 1 1 1 1 p. M RS 968 
5 0 5 9 7 8 7 8 ‘Se ix a 6 5 0 
4 4% 82 — 86 82 — 86 e js es 413 0 
Nil | Nil 1 n: 1 = 2s Nil 
TOON TS 101— 1 101— 1 d ix - 610 3 
5 5 4, 102 —103 102 —103 M m bs 4 16 10 
15 *X, Be 12 — 123 124— 12 " ix +3 | 516 6 
43% | 44% 5 — S St 53 < - 459 
434% 4% | 105 —107 1053 —107 Js m + 4 859 
10 4, 10 95 144— 15} 141— 15 : E — 6 13 4 
Nil | Nil 14—1$ i— p ; vs Nil 
5 v 5 % 4 Son", xd =. 5. . eo ee 9 10 6 
Ni 1— 2 1lj— 2i si : : Nil 
Nil | .. 11— 2 1j— 2} " " ad Nil 
33% | .. 9 — 24 2— 2 E ES m 15 0 0 
4% 4% 67 — 71 67 — 71 E zu me 512 8 
„ 1 881— 382 88 — 303 88 — 1 | 212 0 
2105 a3, | 65 — 67 65 —67 654 633 T 421 
Nil , Nil 21— 21 204—21 2's, W | — 3 Nil 
44% | 5% 1— — 45 i— 3 af p EN 515 0 
Nil | .. YW i im i '| i8 vs Nil 
b % | 5 96 — xd — 15/9 15/6 " 5 11 3 
43% | 44% — 96 — 99 9 964 M 41011 
. [6'$| 119 —121 119 —121 119; 119 A 419 2 
5%, 5. | 99 —100 993—1 1 99 | +4 | 4:19 6 
Nil | .. de $4 e v 
5% 5 % = 5 Li is 6 17 11 
44% | 44% 82 — 85 $5 a v 586 
15 9, 1730 31 — 36 35 H + 516 8 
1 4 100 —102 bis ds + 818 6 
bu re 10 — 3l 108 —104 Fa ja + 416 2 
43% 43% 89 — 91 89% +1 4 1811 
d = 89 — 41 4 40 +1 98 
5 % | Nil e I- ] is T ee " 
695,18 9$ 1 1 1 1 : 811 5 
4 4% 60— 70 60 — 70 ! $i 514 4 
10 % |10 % 6 Taxa ke un is i $15 7 
79254" 6ix— TÈ jx )— 77 sa 3 
1% 147 Wa] oy —102 . | 818 5 
5% | 5 HE 8 38— 40 700 : : 6 9 0 
44% | 41936 4à— iaxd | 44— 4 5 ; "A 417 4 
4% | 44% — 4$ 3à— 43 80/- : F 417 0 
4% 4 % 97 — 99 97 — 99 M : : 426 
4 | 48% 41 31— 4} M : : 5 611 
44°% | 44% | 99 —101 99 —101 99} à ^ 491 
6% 17%! Mp 113 llà— 113 uf „ 
6% 6 X, tt 1: 11i— 12i aa is 419 0 
5% 5 % 190 —191. 120 —124 ~ | 498 
44% i» 1023 994— 1024 WA S 4 710 
Nil il 1 2 1 2 oo Nil 
5 % 5 WT i tn o xj es ae ae : 5 5 
5 5 4 91 j sa 8 SS 
5 % 6 T— 7 | it~ 73 He Im 610 
69516 X 104— 11 104— 11 1043 Be 591 
4X, 43% | 104 —107 101 —107 a at 441 
44° | 44% | 100 —103 100 —103 1014 | 1012 475 
Nik | Nil fr à f à sis id Nil 
Nil | Nil — 19 — 12 i e A Nil 
4 | 44%, 75 — 78 75 — 78 2. 35 es 515 5 
5% 5 0 | 85 — 88 85 — 8 86 ^ i 5 8 8 
53% 53 41— 4 4j— 4 AM E n 515 9 
5 % 505 6 — 5 5 — f va e : 4 10 11 
44%, | 44%, 99 —102xd | 99 —102 a . : 4838 
whe, 8˙% | 7— 77 — Th 65 " 518 4 
5 5 ] 1004—1025 1001 1025 pi à 417 1 
8'5:8X 61— "jxd, 61— 71 T x .. | 510 4 
4 4% 98 — 95 93 — 95 o 8 4141 3 
3 06 S 1g— 2 18— 2 Ls . : 481 
6 | .. 50 — 5f, bi fy i 2: . 51211 
4 4% 90 —% 90 — 92 y ; ' 4771 
5 A, 5 Jà— xd 34— 3] i e f 1 8 2 
i» | 4 — 4) 4 — 4% is 8 5 0 0 
43% 44% |. 102 —105 102 —105 i "AE NN" 459 
B42 | Bh | 82 — 85 B2 — 85 T " id 12 4 
5 W 5% 8R»—R6 £1:;— 85] 85 e — 1 516 7 
BA, 4 9$ 73 — x0 7) — 81 HO 794 +1 418 9 
7 17%] 103 —105 1034—1054 105 104 + 612 8 
5% 15%, 94 — 91 93 4— Hp 94 93à + 5 6 1 
44 5 | 44% en 97 951— 97 We ee ad 412 4 
2 . 3l-- 4 32— 4 s = 219 0 
5% 15% 4i— 4 4}— 43 16 5 3 
.. 5 | 100 —102 100 —102 T i 418 0 
T5 ou 12 —13 | 12 — 18 ps C" AY. Be 5 7 8 
„ 64— 68 Gi— 73 as 5 sí 6 110 
8% | 9 2 210—925 210—225 2s m " 404 
IBZ IG: 105—115 105—115 . 5 > fa 544 
5% 5 g 1004—1024 im T i 24 417 7 
10 4, 10 4, T— "d | ^i— | 4 . . 161383 
7T% qu. 64.— 76 67— 7 D^ rdi | ; | . | 416 7 
(9), 3% —& | BI — 86 P . fs 416 
[Nil d... ss 2 | 11i— 2 ws x Nil 
5 J, 5 . 2 2i 2i— 23 5 vs 615 7 
59 % 59,| —102 99 —102 101 is 418 0 
| PT S | 1 — A A 2 ae sj 6 18 
7 RR 7 o i 4— 1106 15 — 1 | | ee i 6 11 9 
44, dAn, — 98 101 94 —101 = 49 1 
a ME 1— 1 à— 1 | " a3 00 
BS. 5 2— 2 2 — 23 | . 10 0 0 
%% Ai TH — 81 79 -- 81 E E | Ke 511 1 
nio | i- d y- 4 2 ae 614 S 
n M 10 9, Mi RE 74— Re "i — 1 | 19 5 
>| Ait b — bi 5 — bà 23 " | $2300 
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* Unless otherwise stated, all shares are fully paid. 


t Quotations on Liverpool Stock Exchange. 


Bank rate of Discount 3 per cent. June 8th. 1010, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1910. 


THE July returns, of, Hectrigal export business rank amongst the 
best which we have recorded .in/ our pages. 

Although the value of: the exports, £436,941 (as compared with 
£313,944 in the previous month), includes £124,651 worth of tele- 
graphie material, or rather more than usual—due to a heavy export 
to Japan, yet the belance of general business, £312,290, is the 
highest 80 far recorded. 

Turning to the imports, which amount to £164,226 in value, 


these show a drop of some £10,000 as compared with the June 
figures ; the re-exports also show a reduction at £17,555. 

Of the individual items, machinery exports, valued at some 
£170,000 for the month, stand out pre-eminent; cable and tele- 
phone exports are well up to, while the telegraphic exports—which 
include a £90,000 item for J apan—are, of course, well above, the 
usual level. 

. The import returns do not present any particular feature of 
interest, the most prominent section being, as usual, electric lamps 
which this month are valued at nearly £56,000. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


NOTE.—The amounts appearing under the several headings are classified according to the Customs returns. 


| ———————————— a EE EEE 
| 1 25 5 SOR 3 3 „ 322 ^ 
3322 3825 ; n E 2 G 
— 3 $5.9 EEE 45 8. 8 2 7 igs $ 2 sfa ETE Y 
Country receiving exports and importing. FEE E 44 5 E E É 9 3 $5 bea = ; 8 E 25 Ee i 3 
E . 8 228 33 Ek = o 9 d 3 328 9 
i5 H5 Bi gf] ga) Pa fave] ge | ? mie 
| Se | a | a f 
£ £ £ £ £ £ £ £ £ £ £ £ 
Russia, Sweden, Norway and Denmark 438 448 11 100 64 | 2,383 271 156 110 | 5,134 9,415 
Germany eee m 904 27 96 351 441 | 1,283 117 33 ^ S 3,252 
Netherlands and Java "T vis ee 471 975 50 19 $us 1,028 s 20 40 824 3,427 
Belgium ... iss 163 1,150 19 108| 898 1,0638 | 24 14]... | 542 21 | 4.577 
France and French Indo-China vee 883 83 | 220 50 11 | 1,759 27 | 1,374 21 x 9 4,437 
Portugal .. T š 24 54 26 10 14 950 21 a 85 37 -— 1,136 
Spain and Canary “Teles... T "M 118 is 111 47 108 153 234 9 167 | 1,022 1,969 
Switzerland, Italy and Austria-Hungary ave 94 - 13| 131,231 3,335 | 8,339 20 865 ean 8,045 
Greece, Roumania and Turkey T T 11 30 52 82 x 222 32 10 " 350 114 903 
Channel Isles, Gibraltar and Malta ... ` 426 12 31 76 132 | 1,526 862 119 M 41 3,225 
U.S.A. and Philippines. 62] . 74| 34 116 600 . "s 16 6 38 946 
Canada and Newfoundland  ... ds 76 | 2,919 255 648 | 1,326 | 6,528 300 162 155 | 1,063 {13,824 | 27,256 
British West Indies and British Guiana i 52 vil 233 80 is 172 | ... T4 1 is 84 15 708 
Mexico, Colombia and Ecuador xi 20 | 2,074 | ... 11 18 | 8,595 | 163 4 309 870 7,064 
Peru, Uruguay a and ied d sis ies 31 dee 18 | 66 59 | 1,695 ; 374 | .. 182 25 2,350 
Chile oe an se T Vis vis . 67 739 222 558 124 589 31 | 1,205 g 166 127 3,823 
Brazil e. e MM ds eis sss 219 | 2,862 195 611 169 | 7,821 11,395 97 71 4,910 4,495 | 32,845 
Argentine eve T TT T ee | 1,128 | 9,540 944 | 1,647 127 | 8,198 ees 337 34 | 5,551 532 | 28,038 
Egypt aa ise swi —€— T 32 366 282 14 816 14 73 ee 550 185 2,332 
British West Africa and St. Helena ... wa 51 884 15 16 97 | 2,360 21 9 dd 164 390 4,007 
Madeira and Portuguese Africa "T M 1,114 70 uke is 801 9 3 sek '7| 1,053 3,057 
Cape of Good Hope vs des 947 | 2,933 133 522 443 | 2,525 962 18 25 |1,412 174 | 10,094 
Natal 756 9,748 326 557 116 18,905 2,510 14 50 702 230 33,914 
Rhodesia, O. R. C. and Transvaal - . | 1,600 262 | 594 |1,308 228 | 3,182 | 410 | 2,116 : 127 "m 9,827 
British East Africa, Mauritius and Aden 85 61 12 22 108 60 258 ie 8 12 is 52 593 
China and Siam ... ose eee TP PES 645 867 49 694 vi 8,618 | 1,160 32 168 163 74 7,470 
Japan T eae aoe — 590 | 1,128 201 19 504 | 13,802 230 | 2,811 ae 656 | 89,854 | 109,795 
India wie T age “sé ae 1,046 | 4,663 | 1,412 | 1,071 I, 302 | 11,702 | 3,185 | 4,398 160 | 1,681 896 | 31,516 
Ceylon ... : 103 | 109 77 104 46 203 66 96 16 83 903 
Straits Settlements, Federated à Malay States E 
and Sarawak ... 144 | 1,033 429 117 49 567 282 134 91 135 650 3,631 
Hong Kong ; ; : fis is 296 491 ]| .- 348 A 1,821 | 1,254 08 | . 136 126 | 4,530 
West Australia TP , ` . 473 708 69 199 52 | 2,790 113 129 23 278 | 1,177 6,011 
South Australia z " é . 205 246 32 290 4 610 99 "T 107 87 141 1,821 
Victoria ... a è ° 695 | 3,159 273 892 121 | 4,924 302 300 25 1,249 912 | 12,852 
New South Wales we . e | 1,265 | 1,796 1, 218 852 32 |14,497 |2,193.| 1,228 26 |2,483 958 | 26,548 
Queensland ID en 193 473 75 13 it 1217 | .. 388 | 152 | 490 iis 3,031 
Tasmania... 77 e 7 206 | 1,558 | ... Sie iss 315 we 2.163 
New Zealand 935 | 3,325 | 514 | 764 30 | 5,156 | 7,697 145 24 | 438 388 | 19.416 
Total, £ 15,301 | 54,230 |8,361 | 12,417] 8,142 | 134,687 37,323 15,966 | 1,176 | 24,673| 124,651 436,927 
Additional exports : Liberia, telegraph apparatus, £14. 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
Norway, Sweden and Denmark ae 519 - sur. M sess 192 | 138 341] ... 2,585 4.099 
Germany ... T T ve eae ... | 1,099 15,742 2,437 48,073 585 28, 195 ina 1,024 6,401 6,571 110.133 
Holland es m es vos 12 364 1,107 30 50 | 320 $us 21 ess 1,904 
Belgium aoe oes T TT 681 | 3,863 110 31 139 | 1,846 eee 102 461 5,208 12,141 
cee. T T ese eee ^ 122 352 | 1,452 262 962 T" 1,856 |3, 377 3,280 11,663 
Switzerland eee woe ee oo 172 523 75 44 1.817 Ves 16 97 120 2,864 
Italy yu . 2.888 He A d | 486 3,374 
Austria- Hungary eae 858 cus da 220 175 . | 4,812 Ve si 22 bes 240 1 028 280 6.777 
United States ses seo oc — xn: MONS 188 | 779 391 318 É 6,147 | 1,247 21 B 141 10,864 
Total, E | 4,291 | 23,865 3,678 55,965 1,378 8 39, 531 | 1,705 | 3,600 mnes 429 18,077 164,119 
Additional imports : Spain, carbons, £107. 
Registered . of Foreign and Colonial Electrical Goods from the United Kingdom. 
! 
Various countries, mainly as above T" | 3,307 356 es 3,597 | 4,007 | -... 254 | 601 5,373 | 
TOTAL EXPOBTS:; £436,941, TotaL RE-EXPORT8: £17,555. TOTAL IMPORTS: £164,226. 
The first and 


third columns contain many amounte relating to "goods" otherwise unclassified, the latter, doubtless, consisting of similar 


Materials to those appearing in adjacent columns, 
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RESTRICTED-HOUR SYSTEM OF POWER 
SUPPLY. 


By P. J. PRINGLE, 


Wk hear on all sides the urgent necessity for clectricity 
undertakings obtaining fresh fields of demand. The 
metallic-filament lamp, which will ultimately prove our best 
friend, is meantime prejudicing the position of many under- 
takings, and the pushing of heating and cooking is advo- 
cated as a palliative. 

While believing that some good results will be gradually 
obtained from pushing these demands, I am much surprised 
that the value of a power demand on the restricted-hour 
principle is not more appreciated. There are only some 
half à dozen or so undertakings in the country that have 
done much in the use of this system, but I am of the opinion 
that herein lies one of the best opportunities, not, perhaps, 
to every undertaking, but to the majority of them, for 
increasing their present demand. 

Heating and cooking will help to make up the deficiencies 


in the output of units due to the metallic-filament lamp, but 


have those who are advocating these new uses, seriously con- 
sidered the financial effect of them on the undertaking ? 
The price per unit; must be in the neighbourhood of 1d. to 
14d. to induce a demand, and such demands in the majority 
of cases superimpose themselves on the peak loads. Let 
those who are pushing such demands work eut the load 
factors and revenue per Kw. of demand, when I think it is 
very questionable whether these figures, in a general way, will 
prove such loads to be remunerative.  Restricted-hour power 
supply has no element of risk; its rate of profit can be 
definitely fixed, and all consumers, irrespective of whether 
they are large or small, contribute to this profit in au equal 
measure. 

There is a feeling abroad that load cannot be obtained on 
a restricted-hour basis, but I contend that until this system 
has been put into operation and given a fair chance, its value 
or otherwise cannot be estimated. 

In the case of works requiring power during the ordinary 
factory hours, it is quite evident that a supply on the 
restricted-hour system cannot be entertained. This class of 
demand, however, only represents a certain proportion of the 
total power demand, and in many towns may represent a 
comparatively small part. 

I propose, therefore, to set out in the following article the 
advantages and possibilities of such a system of supply, and 
how it is operated in the undertaking with which I am 
associated. 

Possibilities of the Hestricted- Hour System.—'The majority 
of undertakings in this country originally started with 
a lighting demand almost pure and simple, and although 
to-day a large business is being done in tle sale of motor 
units, the peak load in most undertakings generally occurs 
during lighting hours. 

Except in exceptional circumstances, the motor demand 
usnally overlaps the lighting peak loads. In the majority of 
undertakings there is generally a considerable difference 
between the maximum load during day-light hours and the 
winter peak loads, and the object of the restricted-hour 
system is to utilise a safe proportion of these kilowatts for 
power supply. 

Mr. A. M. Taylor has been most emphatic in. bringing 
forward his views on the utilisation of accumulators 
for reducing the peak loads and capital charges on an 
undertaking. His principle, which is a perfectly sound one, 
is that consumers should install accumulators on their 
premises and purchase a restricted-hour supply from the 
undertaking at an especially low figure. This supply would 
deal with their day power demands, and, in addition, charge 
the accumulators for continuing the supply through the 
restricted peak load hours. I am confident that it is only a 
question of time for the value of this proposition to be fully 
appreciated, 

The restricted-hour system of power supply does not go as 
fur as this, but it has the great advantage of being able to 
deal straight away with many of the every-day conditions of 
demand. It is obvious that as soon as the available kilo- 


watts mentioned above, have been claimed for the restricted- 
hour supply, that any further demands for power must then 
be accepted on the ordinary power system of charges. If 
this is not done, a day peak load will be formed greater than 
the winter peak load, and -plant and mains with their capital 
charges would have to be allocated-to this extra load, which 
the cheap restricted-hour unit has no provision for. 

It must be perfectly clear to all consumers that an under- 
taking has only & certain available supply to offer on tlie 
restricted-hour demand, and the various applicants must be 
dealt with in rotation. 

The question of fog load requires careful consideration, 
particularly in those towns which are badly subject to such 
conditions. Before an undertaking settles the number of 
kilowatts available for restricted-hour supply, the maximum 
loads and their time of day require carefully plotting out 


for the year. 


Usually every year, although I am afraid latterly, the 
metallic-filament lamp has rather upset these calculations, 
one anticipates an increase in maximum demand from a 
purely lighting supply. All such increases extend the 
kilowatts available for dealing with the restricted-hour 
supply, so that when an undertaking has filled up the 
margin available, there is, year by year, a possibility of 
extending the supply. 

Class of Consumers who can Accept — Restricted- Hour 
Supply.—As previously mentioned, works which conform 
with the ordinary factory hours, cannot as a rule accept such 
a supply. The writer has, however, cases where timber 
works have altered their hours of working to adapt them- 
selves to the restricted hours, and there is always a 
possibility of other works being prepared to follow this 
course. 

In many cases where consumers must take a general 
supply during the restricted hours, there may be a certain 
portion of this demand which it is customary, or a matter of 
some convenience, to call for at about peak-load time. It 
would obviously be of considerable benefit to the undertaking 
to grant special low prices to such demands, aud so attract the 
consumer to transfer to tlie restricted-hour system. 

There are many classes of demand, however, which can 
be restricted in folo, and it will surprise many people to find 
how a substantial concession in price induces consumers to 
go out of their way to adhere to such a system. When 
criticisms are levelled at the restricted-hour system, the effect 
of these price concessions is very frequently entirely over- 
looked. 

There are in many towns numerous demands for power by 
small works, factories, shop-keepers, &c., where they are not 
bound to make their power demands during or near to peak- 
hours. This applies to motors for cold stores, refrigerating 
purposes, timber works, water pumping, hoists, sausage and 
meat machinery, fans, &c. Contractors doing sawing and 
wood-working, mortar grinding, and general building work, 
&c., can often work on the restricted-hour system. 

A useful field for this system is the supply of power for 
building operations. The hours of bricklayers, and work- 
men incidental to such operations, change according to the 
hour of darkness during the winter months, and it is quite 
easy for them to accept the restricted-hour system. 

My undertaking is supplying restricted-hour power to five 
motors, totalling 62 H.P., for two large building operations. 
These motors are used for mortar-grinding, hoisting, stone 
cutting, planing and polishing, and are bringing in a 
useful revenue at the rate of £170 per year. The larger 
building will run into a three years’ demand, the price per 
unit being 15d. | 

Motors for hoisting purposes have notoriously bad load 
factors, and it is a great advantage to the undertaking to get 
such loads transferred to the restricted-hour system. 

The driving of refrigerating machinery, cold stores, ice 
making, &c., is another very valuable field for the restricted- 
hour system. Such loads may, during the summer months, 
be 24-hour ones, and in such cases it is usually found that 
during the winter months they reduce down to less than half 
this, and there is no difficulty in keeping them off the peak 
hours. 

I was interested in reading a description lately of how 
some of the American stations are utilising ice-making plants 
for improving their load factor. Extensive ice-making 
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machinery is installed at the power station, and it is arranged 
to shut this down during the peak loads, thus filling up the 
low places in the load curve. The total cost of power to be 
allocated to such plant can be reckoned at a very low figure, 
and the power station is thereby enabled to manufacture and 
sell ice at prices which are impossible to the ordinary manu- 
facturer. 

It may be of interest to give some description of how my. 

undertaking has advanced in this direction, the refrigerating 
plants, however, being on consumers’ premises and not part 
of the power house business. 
There is a fair demand in this town (Burton-on-Trent) 
for power for refrigerating purposes, and I realised some 
three or four years ago that it would be a very valuable 
load to obtain. Owing to all refrigerating plants running 
on & practically constant load for long hours, the prices for 
electric power must be low to compete at all with gas or 
steam engines. 

To get the best effect on our load factor, and also to save 
extensions of our plant, I arranged for the whole of the 
load for refrigerating purposes in this town to be sold on 
the restricted-hour principle of power supply, that is to say, 
to be cut off during those hours when it is likely to over- 
lap the lighting peak loads. 

We are at present supplying the following single- phase 
motors, totalling 254°75 H. P., entirely used for refrigerating 
purposes for different businesses in this town :— 


Four Th ree À One Two cold 
brewers, butchers. fishmonger. storages. 

One 45-H.P. One 154H.P. One 5-H.P. One 15-H.P. 
One 45-H.P. One 7:5 H. p. One 7-H.P. 
One 35-H.P. One 1°25 H.P. One 6-H.P. 
One 30-H.P. One 4-H.P. 
One 10-H.P. Two 125-H.P. 
One 7'5-H.P. 
One 7°5-H.P. 
One 7°5-H.P. 
One 4-H.P. 


The units sold for the above motors (less four 
totalling 23-H.P., connected later) amount to 276,364 per 
annum, and this quantity represents 50 per cent. of the 
total output for motive purposes. As this demand does not 
increase the maximum load, it will readily be seen what a 
very valuable effect it has upon the load factor at the 
station. | 

For the small consumers the price is 1d. per unit, but the 
greater proportion of the demand is sold at a price of 3d. per 
unit. I would recommend all undertakings to make a strong 
bid for this class of demand, and get it, if possible, on the 
restricted-hour principle. It is then quite easy to bring 
down the price so as to readily compete with either gas or 
steam power, working under the favourable conditions which 

generally attach to such a load. 

The list below gives the H.P. in motors on restricted 
supply, aud the class of business they are used for :— 


BURTON-ON-TRENT CORPORATION ELECTRICITY DEPARTMENT. 


List of Motors on Rextricted-Hour System. 


Work engaged on. Vo. of motors. Total H.P. 
10 Refrigerating users re 2 19 26475 
4 Building contractors ... 888 13 118°50 
3 Joinery and timber works Sss 20 181°0 


8 Breweries—machinery consists of 
mashing machines, screening, 


pumping, hoisting, &c. 26 150°0 

3 Water-pumping plants (one being - 
town’s supply)... 4 33°0 
2 Motor and cycle shops 2 9˙0 
1 Mineral water works 1 5˙0 
1 Printing works 1 5˙0 
4 Other small businesses 4 10˙0 
Totals 90 766˙25 


Ld 


The large proportion of motors that is running on a 
restricted-hour supply, 2. 9., 766} H.P. out of a total of 
955 H.P., or 80 per cent., will, I think, come as a surprise 
to engineers, While many towns could not hope, owing to 
the nature of the local demand, to obtain such a condition 


of things, still these results prove the many possibilities 
appertaining to such a scheme. 


Transferring Existing Consumers on to Restricted- Hour 
Supply.—W hen considering the introduction of the system, 
a careful study should be made of those motors which it would 
be an advantage to the undertaking to get transferred to the 
restricted-hour system. 

In my undertaking the restricted-hour system was first 
introduced in the autumn of 1906 (four years ago), and 
during the month of November I was able to transfer 
176 H.P. of motors, utilised by two large timber mills and a 
building contractor, to the restricted-hour system, and 
thereby make a useful reduction in the December maximum 
load. These consumers would, in the ordinary way, have 
superimposed their demands on our peak, which is generally 
between 4.30 p.m. and 5 p.m. 

This transference obviated an extension of plant in the 
following year. The concession we were able to offer them 
in price was the sole inducement for these consumers to 
transfer to the restricted-hour system, and there is no doubt 
that many undertakings could work on similar lines. 


Price per Unit.—I am aware that many contend that all 
units sold by a supply undertaking should bear their proper 
roportion of capital charges, and that it is not right that, 
use certain units are sold in the nature of a by-product, 
they should not bear their share of the capital charges. 

If an important extension of plant is incurred to.deal with 
a certain demand, then many believe that such demand should 
only bear the capital charges directly due to such special 
plant, and if the existing building is utilised, a fair propor- 
tion of the charges on same. If, however, a demand arises 
which calls for no allocation of any plant or mains, then, 
in accordance with the above reasoning, such a demand would 
be relieved of any capital charges. l 

As long as the restricted-hour unit is sold at a figure Which 
will give a fair rate of profit beyond its out-of-pocket còst, 
its sale is obviously strengthening the financial position of 
the undertaking, and may thereby directly benefit other 
classes of consumers. For example, an improvement in the 
finances may permit of a reduction in price to the lighting 
and ordinary power consumers. 

If the restricted-hour unit is debited with the same pro- 
portion of capital charges as the ordinary unit, what is the 
result ? Demands which could be obtained at the lower 
figure are lost, and the undertaking suffers in consequence. 
This, of course, reacts on. the other classes of consumers. 
This contention has been most markedly borne out in the 
undertaking I control. The falling-off in the revenue from 
lighting has been 80 serious in the last two years, owing to the 
introduction of metallic-filgment lamps, combined with 

severe trade depression, that undoubtedly the undertaking | 
would have been on the rates if the new demand obtained 
from the restricted-hour system had not been in operation. 
Instead of rate-aid, an average of nearly £1,000 surplus has 
been obtained for each of the last six years. 

The direct cost to an undertaking of the sale of units on 
the restricted-hour system may be represented by the 
following :— 


Fuel costs, not, based upon the averaged fuel costs per unit 
of the undertaking, but on the cost for the additional units 
turned out. The improvement in the load factor on engines 
and boiler plant obviously permits of fuel costs lower than 
the average for the whole supply. In my undertaking, 
during certain periods of the year, the additional units have 
cost 15d. for fuel. 

A proportion of the costs for repairs and maintenance, oil, 
waste and stores, and wages must be allocated, but these 
charges can again be much less than the average for the 
whole undertaking. 

A small proportion of management, rents, rates and taxes, 
together with the capital charges incurred in connecting on 
the consumer, should also be “debited. Many undertakings 
would find that 3d. to 4d. would cover the whole of the 
above costs. 

Our ordinary prices for power supply are on the maximum 
demand system of 3d. and 1d., giving a price per unit varying 
down to about 13d. For large consumers the price is reduced 
to 1d. flat rate. The prices that the restricted-hour unit is 
sold at are as follows :— 


B nx cmd Uo — 
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— 


For a consumption up to 20,000 per annum «. All units at 1d. 
For a consumption exceeding 20,000 up to 40,000 


units per annum eus ye - hs 5 „ $fd. 
For & consumption exceeding 40,000 per annum | 
up to 65,000 unite per annum ... ! ZEE „ A id. 


For & consumption exceeding 65,000 per annum 
up to 100,000 units per annum n was " „ td, 
For a consumption exceeding 100,000 per annum... , „ 1d 


Larger demands will be subject to further reductions. 

It will be seen that the small consumers get a rebate of at 
least 4d., and in mary cases more, and the larger users a 
rebate varying down to 4d. per unit, by agreeing to 
restriction in use. 

The rate of profit to my undertaking from the restricted- 
hour supply is, I contend, considerably in excess of that 
obtained by the average undertaking for their ordinary power 
supply. 

Where it is not found advisable to sell at a lower figure 
than 1d. per unit for ordinary power supply, the adoption, of 
the restricted-hour system at once permits of the price being 
reduced to 3d. or even 4d., and thus secures profitable loads 
which otherwise would be lost. | 

A municipal undertaking, particularly, is strongly criticised 
if it does not treat all consumers on a common basis, and an 
undertaking, therefore, which has only one rate of charge for 
power supply would find all stich difficulties removed by in- 
troducing a restricted-hour supply on the above low prices. 
These prices would open up an entirely new field, and 
successfully compete with other motive powers running under 
the most favourable conditions. 

Hours of Restriction. By plotting out curves of the 
maximum loads and the hours of same for, say, the last two 
years, and then plotting against these quarter-hourly, half- 
hourly, and longer if necessary, the loads previous to, and 
after these, the maximums, a very good idea can be obtained ag 
to when the restricted hours should commence for the 
various months, and the kilowatts available. Local con- 
ditions of demand will, of course, effect this considerably. 

In my undertaking the hours of restriction that have been 
decided upon are as follows :— 


October Ist to October 15th... . . . 5.30 p.m. to 7.30 p.m 
„ 10th „ „ Stet .. . 5.0 p.m. to 7.30 p.m 
November Ist ,, November 15th . 4.15 p.m. to 7.30 p.m 
„ 16th, January 15th . . 3.45 p.m. to 7.30 p.m 
January 16th ,, - 31st ... .. 1.30 p.m. to 7.30 p.m 
February 1st , February 15th wee e. 5.0 p.m. to 7.30 p.m 
„ 16th „ » 28th ... .. 5.30 p.m. to 7.30 p.m 
March 1st ,, March 15th ... esa es» 6.0 p.m. to 7.30 p.m 
re 16th , „  3lst . ‘ .. 6.30 p.m. to 7.30 p.m 


Wednesday, heing early closing, and Saturdays (other than those 


coming in Christmas week) if specially desired, are allowed to be 


unrestricted. l 
(No restrictions from April lst to September 30th.) 


Enforcing Restricted Hours.—]t is desirable in a general 
way to use time switches for this purpose. Personally, 
however, I find that I can with security rely upon certain 
customers adhering to the restricted hours without such 
precautions. In other cases, time-switches have been fitted. 

‘The. adoption of time switches would have been more 
general if a switch which was suitable in every way, were on 
the market. As motor supply calls for large carrying 
capacities, and particularly so in alternating-current motors 
on 2,000-volt supply,time switches must be reasonable in cost. 
A time switch for moderate capacities should not, if possible, 
exceed £2 to £3 in cost, with a small increase for the heavy 
demands. To cover tlie cost of these, a small rental should 
he charged the consumer. ; 

To prevent insignificant demands being asked for on the 
restricted-hour system of supply, it is desirable to require a 
rental from the time switch or a minimum revenue from the 
the supply. 

(To be concluded.) 


Milnrow Tramways.—The U.D.C. has received sanction 
to the order for the extension of the tramway from Firgrove to 
New Hey. and has written to the Rochdale Corporation asking that 
the construction be proceeded with. The Rochdale Tramways Corm- 
mittee has referred the application to a sub-cominittee 


REVIEWS. 


Alternating Current Motors. By A. S. MCALLISTER. 
Third edition. London: Hill Publishing Co. 12s. 6d. net. 


That a third edition of this work should be so soon 
required is a proof that it has appealed successfully to & 


numerous class of readers, and the reasons for this are not far 


to seek. They may be stated briefly as follows :— 

1. The text is nof of a semi-popular nature, and space, 
capable of profitable employment, is not padded out with 
photographs. E | 

2. The work is not simply a collection of formule, for the 
author makes a thorough effort to place before the reader the 
physical nature of everything discussed. He consistently 
attempts to present a mind picture of the various magnetic 
phenomena, and is very sparse in his use of mathematics, 
though, on the other hand, wherever a mathematical analysis 
is likely to help in the treatment of the subject, it is always 
given. | 

3. The work is truly up to date, and is being kept up to 
date. A few years usually seem to make a treatise on alter- 
nating current obsolete, so fast, does the subject, develop. 

4. The treatment is scientific and erhausíive, and the 
reader really feels that he has learned something when he 
lays the book down. 

In dealing with such a complex subject as A.C. motors, 
bristling with a wealth of detail and involving many obscure 
magnetic and electrical phenomena, the method of laying it 
before the reader in a connected and consecutive form 
becomes of the first importance. Nothing could be so fatal 
as the want of a well thought-out system, and much of the 
success of this book must be put down to the solving of 
this problem. The solution is, indeed, very simple, and con- 
sists of first outlining the theory of any given type of motor 
roughly, and then going over the matter again and putting 
in detail. By this method side issues are kept in their 
proper place, and never confused with the main idea. 

The chief details in which this edition differs from the 
last, are that the essential features of the recently-developed 
"split-pole " variable ratio synchronous converter are dis- 
cussed in very simple terms ; there has been added a chapter 
on * synchronous motors," in which all the characteristics of 
this machine, both as a motor and a “ condenser," are fully 
treated ; and the chapter on “prevention of sparking in 
single-phase commutator motors," has been expanded to 
include the recent improvements in  commutating-pole 
motors. 

The main divisions of the work are as follows :—(1) 
Single-phase and polyphase circuits ; (2) outline of induction 
motor phenomena ; (3) observed performance of induction 
motor ; (4) induction motors as frequency converters ; (5) 
the single-phase induction motor ; (6) graphical treatment 
of induction motor phenomena; (7) induction motors as 
asynchronous generators; (8) transformer features of the 
induction motor ; (9) magnetic field in induction motors ; 
(10) synchronous converters ; (11) synchronous motors; 
(12) electromagnetic torque ; (18) simplified treatment of 
single-phase commutator motors ; (14) motors of the repul- 
sion type treated both graphically and algebraically ; (15) 
motors of the series type ; (16) prevention of sparking in 
single-phase commutator motors ; (17) the leakage reactance 
of induction motors. 

A few particulars as to the scheme of the work may be 
noted. As an illustration of the method of treatment 
referred to above, Chapter XIII deals with the physical 
phenomena involved in the operation of single-phase com- 
mutator motors, without any reference to the mechanical 
dimensions of the electrical constants ; in Chapters XIV 
and XV, however, these motors are discussed in detail, and 
the exact relation between the parts of each machine is 
treated both algebraically and graphically. With regard to 
induction motors, Chapter VI shows that, in its effect upon 
the primary quantities, the secondary circuit may be con- 
sidered as composed of a constant reactance, and a variable 
resistance. In developing the graphical diagram of the 
induction motor, the proof that the current locus is (approxi- 
mately) a circle, has been based on the relations between the 
equivalent electric circuits considered as certain inter- 
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connected resistances and reactances, rather than on the 
resolution of the magnetic flux into certain components. 

The new chapter on the syuchronous motor deals with 
synchronous impedance, the k. u. F. locus, circular-current 


excitation loci, circular-current load loci, the O-curves and 


V-curves,  over-excitation, the synchronous condenser, 
synchronous condensers with induction motors, and voltage 
regulation. 


Throughout the work the greatest use has been made of. 


graphical calculation. 


Direct and Allernating-Current Testing. By FREDERICK 
BEDELL, Ph.D., assisted by CLARENCE A. PIERCE, Ph.D. 
London: Constable & Co., Ltd. Ss. net. 


We have here a work, primarily intended fot use by 
students, but of considerable interest and value to those who 
have left student days behind them, so far as one can ever be 
said to do so. The engineer whose soul is in his work is always 
a student, and to such, provided that his interest lies at all 
in the direction indicated by the title, this book will be 
acceptable. It is nicely written, and holds the attention, 
which is more than can be truthfully said of some works 
dealing with similar subjects which come before us. 


In the preface, some doubt is thrown upon the advisability 


of using prepared blanks and forms for testing, the results 
obtained being good from a technical, but not so good from 
a teaching, point of view. 

The division of the book is systematic; there are seven 
chapters, each dealing with a particular branch of the sub- 
ject. Two experiments are given in every case except that 
of the transformer, when three are given. The experiments 
are reasoned out from first principles, and theoretical tuition 
is also afforded by copious appendices, which are placed 
direetly after the experiment to which they refer, instead 
of at the end of the book, where nobody but the con- 
scientious reviewer ever turns to them. Every consider- 
ation which can possibly occur is discussed. Take, for 
instance, Chapter VI, which deals with polyphase currents—a 
subject of topical interest—and let us look at the consider- 
ations included. A general study of polyphase currents 
occupies pages 196 to 199; two-phase measurement takes 
up pages 199 to 204; three-phase measurement is dis- 
cussed, including transformer connections, on pages 204 to 
211 ; equivalent single-phase quantities, on pages 211 to 213, 

_bring us tothe end of experiment 64. Then comes Appendix I 
— discussing vector addition of alternating currents and electro- 
motive forces in a network of conductors, the laws of such 
addition, the notation to be used, the polygon method and the 
radial method of representation, and some advice as to the 
choice of the method to be used—from page 713 to page 216. 
Appendix II, pages 217 to 221, deals with the triple harmonic 
in delta and star connection. Appendix III discusses the 
copper economy of various systems, on the basis of the same 
voltage from the line wire to the neutral, or between line 
wires ; the continuous current system ; and remarks on the 
choice of a system. This takes up pages 220 and 221. 
Experiment 6B considers the measurement of power and 
power factor in polyphase circuits, pages 222 to 237, and 
the verification of methods of measurement occupies pages 
238 and 239. 
proof, employing the integral caleulus, of the methods used. 
It will be seen from this that although nominally only two 
experiments are set out, they deal with the subject in a very 
complete way. 

So many interesting matters are put before us, that it 
would be easily possible to extend a review to great length. 
There are not many literary faults in the hook, but infinitives 
are often split, and in some cases sentences are not in complete 
agreement with themselves : for instance, on page 60, para- 
graph 35, line 2, we have **No-load runs . . . gives," and 
again, “Instead of speeds, armature voltage is commonly 
plotted as abscissae." This sentence would be improved by 
substituting '*speed " for speeds.“ or voltages are," for 
„voltage is." On page 77, in fig. 1, “field amperes” are 
plotted against terminal voltage " : in this case the terms 
* current” and “ pressure" would be better. The word 
* auxillary " is usually spelt differently. 

Sometimes we find unusual phraseology, as in the case of 
** optimistic " and ‘ pessimistic " characteristics. We have 


Appendix I, pages 239 and 240, givesa 


often encountered human beings possessed of such things, but 
the use of the terms in reference to electrical generators is new 
tous. The mental picture of the doleful alternator, whose 


burden is greater than it can bear, is too pathetic for words. 


The very learned and detailed discussion of the predeter- 
mination of alternator characteristics, which cannot, after 
all be done with great accuracy, becomes almost meta- 
physical. 

The question of inductance and capacity in an alternating 
current circuit is treated in a way which should appeal to 
power engineers. It is of considerable, though frequently 
under-estimated importance, and notions are often hazy on 


the subject. 


Polyphase transformations, two to three-phase, are con- 
sidered with care. In the considerations of the transformer we 
very soon encounter mention of the extremely useful standard- 
isation rulesof the American Institution of Electrical Engineers. 
While too much standardisation is undesirable from a 
teaching standpoint, it will be admitted that for testing: 
machines for commercial use, standard methods might be 
introduced with great advantage to both manufacturers and 
users. The English Institution of Electrical Engineers 
scems to have an aversion to formulating any such rules, for 
this or other things. Papers are read before the members 
dealing with the rating and testing of motors, and we 
frequently hear the absence of definite gruidance lamented, 
and perhaps in time something may be done in the direction 
indicated. "The interests of the profession are the total of 
the interests of the component parts, and the generalising 
attitude adopted is not helpful. "This point is, as we have 
said, emphatically brought out by the frequent mention of 
the American rules. 

The expressions “it is obvious“ and “it is easy to see“ 
occur rather too often for our liking. We believe it was 
Mr. Swinburne who said that these expressions might be 
rendered “ I do not know how to prove." Of course, this is 
not the case here, but we think that in a book intended, as 
this one is, for the instruction of students, the use of such 
phrases should not be encouraged. 

It is useful to know that by using a slide-rule as a scale, 
it is possible to use ordinary sectional paper instead of 
logarithmic paper, which, is more expensive and of more 
restricted use. | ! ' 

We have said enough to indicate that the book is one 
which should attract the interest of a wide circle in the pro- 
fession. Its completeness, its literary quality, its clear 
reasoning, and the deep knowledge of the subject which is dis- 
played throughout, combine to make it useful not only as a 
course of study for students, but as a work of reference 
for all. | 


Foreign and Colonial Patent Laws. By WALLACE CRANSTON 
FAIRWEATHER, M.A., Chartered Patent Agent, &c. 
London: Constable & Co. Price 10s. 6d. net. 


This work, according to the preface, is the result of an 
attempt on the part of the author to provide a summary of 
the law and practice in obtaining and maintaining patents in 
all countries. The first part of the work treats of the laws 
of British Colonies and dependencies ; the second relates to 
the laws of foreign countries. While the laws in force in 
the British possessions are fairly uniform and approximate 
closely to the patent law of the United Kingdom, foreign 
laws vary within wider limits. As the author points out, 
they may be grouped in three main classes, according as they 
are most nearly akin to the patent law of the United States, . 
of France, or of Germany. Having regard to these 
facts, the author has adopted the wise plan of separate 
treatment. In the course of a few pages he contrives to 
summarise the laws of each colony and country. The 
greater part of his space is devoted to consideration of the 
questions which arise in the course of the proceedings lead- 
ing to the grant of patents, and which determine the validity 
of patents when granted. These are of more immediate 
importance to the average patentce than details of the 
practice in infringement actions, in which less than 1 per 
cent. of the patents granted are involved. | 

The arrangement of the subject matter in short articles 
dealing with the laws of each country has much to commend 
it; but it is a little disappointing to find that the author 
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prints no sub-headings which would guide the praetitioner 
to any particular point. For instance, 17 pages are devoted 
to the patent laws of the United States of America, but 
there is nothing to indicate where any particular point is 
dealt with ; the whole article must be examined. The index, 
however, affords some clue to the sub-division of the 
articles. 

Under the heading Afghanistan we find the following : 
“There is no patent law in this country, and, at present, no 
prospect of the introduction of a patent law." This 
resembles the famous chapter concerning snakes in Iceland. 
But this is no unkind criticism, for it is often important to 
know whether any protection can be obtained at all in any 
particular State. 

It is interesting to notice that while there is no patent 
law in China, their neighbours the Japanese have recently 
passed a law (No. 23 of April 2nd, 1909), whereby the in- 
ventions may be protected. The subject of a valid patent 
must be a new industrial invention not being within one of 
the following categories :—(1) Inventions of articles of food, 
or drink or relish ; (2) inventions of medicines or of pro- 
cesses or compounding them ; (3) inventions the use of which 
is contrary to public order or morality, or injurious to 
health ; (4) inventions which have been publicly used in the 
Empire, or publicly known there, or described in printed 
matter circulated in the Empire before the date of appli- 
cation for a patent. There is much else descriptive of the 
patent law of Japan. 

We can heartily commend this work to those who desire 
to obtain protection for their inventions to different parts of 
the world. 


SOME LEGAL QUESTIONS RELATING TO 
ELECTRICAL FITTINGS. 


[BY OUR LEGAL CONTRIBUTOR.] 


THF Electric Lighting Act, 1909— which as has already 
been pointed out in these columns—came into force on 
April 1st, 1910, has effected many changes in the law. 
Some of these have already been dealt with in these pages: 
it is now proposed to draw attention to such changes of 
the law as affect electrical fittings. 

It may be convenient, in the first place, to consider some 
gections of the older electric lighting Acts in their bearing on 
electric fittings. Thus, Sec. 24 of the Electric Lighting 
Act, 1882, provides that any officer appointed by the under- 
takers may at all reasonable times enter any premises to 
which electricity is, or has been, supplied by the undertakers, 
in order to inspect the electric lines, meters, accumulators, 
fittings, works, and apparatus, for the supply of electricity 


belonging to the undertakers, and for the purpose of ascer- ' 


taining the quantity of electricity consumed or supplied, or 
whereby the undertakers are authorised to take away and cut 
off the supply of electricity from any premises, for the purpose 
of removing any electric lines, accumulators, fittings, works, or 
apparatus belonging to the undertakers, repairing all damage 
caused by such entry, inspection, or removal. The powers 
conferred by this section must not, however, be arbitrarily 
exercised. Due notice of an intended visit should be given, 
for it was decided in Brompton, &c., Electricity Supply Co. 
v. Shadforth (ELECTRICAL REVIEW, July 24th, 1903) that 
where a consumer refused to allow inspectors to come into 
her house unless she received previous notice of their visit, 
an injunction ought not to be granted to restrain her. 
Electric fittings are also protected from distress for rent. 
Thus by Sec. 25 of the Electric Lighting Act, 1882, where 
any electric lines, meters, accumulators, fittings, works, or 
apparatus belonging to the undertakers (i.e. the local 
authority or company supplying electricity) are placed upon 
any premises for the purpose of supplying electricity, they 
shall not be subject to distress, or to the landlord's remedy 
for rent of the premises where the same may be, nor shall they 
be taken in execution under any process of a court of law or 
equity, or any proceedings in bankruptcy, against the person 
in whose possession the same may be. In the ordinary way, 


they might be seized by a landlord whose rent was in arrear. 
This affords considerable protection to the undertakers. 
Very often, when a tenant does a moonlight flit, the only 
articles of vertu left on the premises are the electrical fittings, 
which the landlord would be glad to sell in order to satisfy 
some part of his claim for rent outstanding. 

But what are “ fittings" within the meaning of the sec- 
tion? Wires, and pipes through which wires are laid 
naturally come under this heading, but there are other 
things not so easy to classify. It was decided under Nec. 14 
of the Gas Works Clauses Act, 1871, which is similar to the 
above, that a gas stove let for hire is a “ fitting for the gas” 
within the meaning of that section, and 1s therefore not 
subject to distress for rent (see Gas Light and Coke Co. r. 
Hardy, 1886, 17 Q.B.D. 619). It would seem to follow 
from this that electric stoves, kettles, motors, fans and elec- 
tric irons, if hired out by the local authority to the con- 
sumer, would not be subject to distress by the landlord. 

The new Electric Lighting Act of 1909 gives a further 
protection to electric fittings. It is there provided by Sec. 16 
that “all electric lines, fittings, apparatus and appliances 
let by any undertakers on hire or belonging to any under- 
takers, but being in or upon premises of which the 
undertakers are not in possession, shall, whether they be 
or be not fixed or fastened to any part of any premises in 
or upon which they may be situate, or to the soil under any 
such premises, at all times continue to be the property of. 
and be removable by, the undertakers, and Secs. 24 and 25 of 
the Act of 1882 shall extend and apply to all such electric 
lines, fittings, apparatus and appliances : Provided that such 
electric lines, fittings, apparatus or appliances have upon 
them respectively a distinguishing metal plate affixed to a 
conspicuous part thereof, or a distinguishing brand or other 
mark conspieuously impressed or made thereon, sufficiently 
indicating the undertakers as the actual owners thereof. For 
the purposes of this section, electric fittings, &c., disposed of 
on the terms of payment by instalments are deemed to be 
electric fittings, &c., let on hire by the undertakers. This 
section does not affect the amount of the assessment for 
rating of any premises upon which any electric lines, fittings, 
apparatus or appliances are or shall be fixed. 

A nice question may sometimes arise some day as to 
whether electric fittings let on hire by the supply authority 
vest in the trustee in bankruptcy of the consumer. The law 
of bankruptcy provides that goods which are in the order 
and disposition of the bankrupt, with the consent of the true 
owner at the date of his bankruptcy, shall vest in the 
trustee for the benefit of creditors. And this is right: for 
credit is naturally given toa man upon thestrenyth of the goods 
which he has on his premises. But where it is well known 
that certain classes of goods are customarily lent on hire, the 
presumption that they belong to the bankrupt does not arise. 
For instance, the custom of hotel-keepers to hire furniture is 
80 well known that such furniture does not vest in the trustee 
in bankruptcy of the hotel proprietor. 

Questions arise from time to time as to the power of 
local authorities supplying electricity to deal in fittings. It 
is common to find in the Acts of local authorities a special 
clause enabling them to sell, let, hire, but not to manufacture, 
lamps, meters, electric fittings, &c. "The terms of such 
clauses vary somewhat. In the Nottingham Corporation 
Act, 1899, Sec. 4, the power conferred is to provide and let, 
&c. but not manufacture, “ lamps, meters, electric lines, 
fittings, apparatus, and things for lighting and motor power, 
and for all other purposes for which electric. energy can or 
may be used, or otherwise necessary or proper for the supply, 
distribution, consumption or use of electrical energy.” The 
Manchester Corporation (General Powers) Act, 1898, after 
the usual wide powers, contains these words: ** Electrical 
motors and apparatus for the use of electricity for motive 
power and other purposes." 

The Halifax Corporation Act, 1898, is even wider in ita 
terms. It authorises the Corporation to ** purchase, hire, sell, 
let on hire, or otherwise deal with dvnamos, electric motors, 
accumulators, meters, burners, are and other Jamps, fittings, 
wires, plant, engines, conductors, machinery, apparatus and 
appliances for and in relation to the production, supply, 
distribution or utilisation of electricity or required or used 
for or in connection with their electrical works and under- 
taking." 
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THE JAPANESE ‘ELECTRICAL INDUSTRY. 


By M. KAWARA. 


A COLLECTION of electrical statistics compiled by the Japanese 
Government, and published in the Electrician's Friend, of Tokyo, 
contains some interesting figures and shows the general trend of 
the industry in Japan more clearly than anything yet published. 
The following tables refer to the year 1908 :— 

Generators listed under the head ordered were mostly in 
plants in course of construction. It is to be noted that the new 
plants are adopting larger generators, and that the size of stations 
is growing more than their number, as the use of higher voltages 
becomes more and more common. For instance, the average rating 


TABLE I.—JAPANESE ELECTRICAL GENERATING STATISTICS 


FOR 1908. 
to. * . GENERATORS. KW. RATING. 

Operating. Orderci. | Operating. | Ordered. 

Water eee T" 274 81 61,376 65,237 
Steam ove as 857 T 105 94,202 27,329 
Gas and oil eee 69 10 757 219 
Electricity... ... 18 3 243 300 
Total ... TP 1,218 199 156,578 93,085 


? 


of hydraulically-driven generators in operation is 220 Kw., while 
the rating of those under construction is 800 Kw. The average 
ratings for steam-driven generators are 110 KW. and 260 Kw. 
respectively. 

Classified according to the voltage adopted the following figures 
obtain :— 


TABLE II.—VoLTAGE ADOPTED IN TRANSMISSION SYSTEM. 


Limiting GENERATORS. kW. RATING. TOTAL. 
voltage. | Operating. | Ordered. | Operating. Ordered. No. Rating 
500 800 64 30,596 7,258 864 37,854 
3,000 386 115 93,502 70, 127 501 163,629 
N 32 20 32,80 | 15,700 52 48,180 
Total...| 1,218 199 156,578 | 93,085 1,417 | 249,663 


Table II also confirms what has been said regarding the size and 
voltage of generating stations. 
Classified with reference to direct and alternating current the 
results are as given in Table III. 
Here again it will be noted that the majority of the stations 
ander construction adopted alternating current, which means higher 
voltage and longer transmission lines. 


TABLE III.—TvPE or GENERATORS. 


i 
Kind of | GENERATORS. xw. RATING. | TOTAL. 
machine. Operating. | Ordered. | Operating. Ordered. , No. | Rating. 
D.C. 791 64 | 29,645 | 10,258 | 855 | 39,903 
A. C. 82,827 | 562 209, 760 


427 135 | 126,933 


The following table shows the sizes of generators, including both 
those already in operation and those in process of erection :— 


TABLE IV.—GENERATORS ARRANGED ACCORDIXG TO RATING. 


Limiting ! 


size. | GENERATORS. xw. RATING. ToTAL. 
xw. Operating. | Ordered. | Operating. | Ordered.| No. | Rating. 
10 186 9 1,017 5b 195 1,072 
50 481 27 11,900 806 508 | 12,706 
100 195 18 12,521 1,145 213 | 13,666 
500 274 80 52,095 16,989 354 | 69,584 
1,000 16 35 27,445 23,705 81 | 51,150 
= 36 20 51,100 50,385 66 | 101,485 
Total ... 1,218 199 156,578 93,085 | 1,417 | 249,663 


The frequency of the alternating-current generators varies from 
50 cycles to 133 cycles. The predominating frequency is 60, due 
largely, perhaps, to the fact that the majority of the generators are 
of American manufacture, as shown in Table VI. 


* Electrical World, New York. 


TABLE V.—GENERATOR ARRANGED ACCORDING TO FREQUENCY. 


CYcLEs GENERATORS. KW. RATING. | TOTAL. 

Operating. | Ordered. | Operating. | Ordered. ! No. Rating. 
í 

50 71 | 99 | 72,501 
60 | 275 360 |114,032 
100 | 15 | 16 2,071 
125 27 29 2,311 
133 9 9 600 
Others 30 | 49 | 18,245 
Total | 427 135 | 126,933 | 562 | 209,760 


The high-frequency machines are old, and without doubt will 
soon be replaced by standard low-frequency generators. In recent 
projects 25 cycles has been proposed, and it is likely that this frequency 
will be adopted. 

Of 787 generators rated above 50 KW., and now in operation, 171 
machines, with a total rating of 15,605 KW., are of domestic make ; 
577 machines, with an aggregate rating of 132,251 KW., are 
imported, and the remaining 20, with a combined rating of 695 KW., 
are not clear as to their origin. The manufacturers who supplied 
these generators are given in Table VI. 


TABLE VI.—GEoGRAPHIC DISTRIBUTION OF MANUFACTURERS. 


Generators, . KW. rating. 
United States ae iis ids e. 434 87,369 
General Electric Co.  ... ess —. 277 68,455 
Westinghouse Co. i sss e. 89 13,736 
Stanley sis iis "m wie 7 640 
Warren ... yis 888 sas ips 7 345 
Others... 54 4,193 
German € We o eS 4 107 36,435 
Siemens & Schuckert Co. A e. 85 32,970 
Allgemeine Elektricitüts-Gesellschaft 21 3,450 
Others  ... eas 925 " se 1 15 
England ꝶTTm .. 45 7,211 
Bruce Peebles es Sa e 5 2,475 
Mather & Plate. 15 525 
Others ids io si . 25 4,211 
Switzerland ... ds bu ius a 5 955 
Brown, Boveri M m me 3 895 
Others  ... ees ave m dis 2 60 
Belgium — ... -— wm e. — — 
International Electric Co. ise re 6 281 
Japan m" 955 wai aa e. 171 15,605 
Shibaura Works ... -— — .. 122 12,524 
Miyoshi Works ... ss “a .. 19 692 
Ishikawa Shima Shipyard ote — 9 1,085 
Osaka Electric Light Co. sve iva 8 373 
Meidensha ini bigs 2 T: 5 312 
Mitsubishi Shipyard  ... is eis 3 520 
Others às TN (va ids 5 99 


Although there are a number of home manufacturers, a great 
majority of generators are of foreign make, especially the larger 
units. The development of electrical industry is so fast that the 
home manufacturers cannot keep pace with it. Table VII brings 
out this point more clearly. 


TABLE VII.—IMPORTS OF ELECTRICAL GOODs. 


1906. 1907. 1908. 

Insulated wires .. $103,821 $1,231,356 $933,565 
Electrical machinery ^... 952,043 1,271,469 1,860,588 
Lamps, sockets, &c. 118,197 63,395 611,338 
Telephones Sai iss 57,372 52,763 56,531 
Electric traction machinery 152, 876 279, 266 231,018 
Steam turbines .. 64,906 502,984 375,207 
Engines wae e. £441,699 675,084 883,333 
Boilers “oe sse "T 619,181 732,115 665,859 
Gas and oil engines 109,046 274,739 283,313 
Total . $2,619,141 $5,083,171 4$5,900,752 


The electrical machinery, which appears in the second row in the 
above table, was supplied from the following countries, as shown in : 
Table VIII :— 


TABLE VIII.—VALUE oF ELECTRICAL IMPORTS. 


1906. 1907. 1908. 
United States... $564,656 $763,437 $1,169,762 
England se: 221,267 353,757 333,518 
Germany ee 99,125 146,741 338,337 
Other countries 66,995 7,534 18,971 
Total Bais .. $952,043 $1,271,469 $1,860,588 


From the last two tables it is seen that the home manufacturers 
are unable to keep pace with the fast growing demand, and conse- 
quently the importation of electrical goods is increasing at about 
an averaye rate of 50 per cent. per year even during times of 
financial distress, which have been felt over Japan as keenly as in 
the United States. Among the exporters to Japan, the United 
States obtains the bulk of the trade, about 60 per cent. of the 
total. Germany seems to be improving rapidly, while England 
holds its own. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


ROUMANIA.—( Concluded.) Lei per 
100 kg. 
Voltaic arc lamps and their mechanism 28 des — 
N.B.— Fittings -.., the globes, lamp-pbsts, &c.-- follow 
the treatment of the material of which they are composed. 
Electric apparatus for telegraphs. telephones, transmission of 
power, lighting, bells, interruptors. batteries for medical 
and chemical purposes. and all small articles connected 
with the use of electricity ... ae sng in e. 80 


Cables for the transmission of electric currents, and insulated 
wire for electrical purposes : 
With covering or casing of sheet iron. iron wire or 
iron bands kis Di Qd -— ee w 12 
Without metallic covering, but insulated with paper, 
asbestos, or other materials not specially mentioned 20 


Insulated with india-rubber or gutta-percha ... e. 30 
Insulated with textile thread other than silk. even 

combined with other material wes sux wwe 50 

Insulated with silk thread paje ine su .. 100 

Vehicles runnine on rails : 

Goods wagons. covered or not, and tenders .. "ES 

Carriazes for passengers. not upholstered iai ue d 

a " P upholstered... waa .. 15 

Tramway carriages d due. tah "T e. 40 


NEW PATENTS APPLIED FOR, 


(NOT YET PUBLISHED.) 


1910. 


Compiled expressly for this journal by Messrs. W. P. TuHoxrsoNw & Co., 
Electrical Patent Agents, 245, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


18,622. *' Improvements in the manufacture of conduit fittings for electrical 
and like purposes." A. BiaMrioN and C. W. TitoRNEYCROFT.. August Bth. 

18,624, " Apparatus for driving disk or cylinder talking machines by the 
electric current from any public installation or main for lighting or power, 
or by manually wound spring power," N. D. EZEKIEL. August sth. 


1X,631, "Improvements relating to the propulsion of vehicles by com- 
bination of prime mover and electrical storuge.“ F. W. LANCHESTER., August 
dt li. 


18,656. Flexible cord attachment for eleetrie lampholders.“ C. A. M. Renton. 
August sth. 


18,678. Iinproved system of control and apparatus for indicating electric 
calls." L. Vieire, (Date applied for under Sec. 91 of the Act, October 
lyth, 1909, being date of application in France.) August Sth. Complete.) 

18,695. „ Improvements in electro-plating apparatus." T. R. CANNING. 
August ath, 


I. 97. Improvements in electric signs." A. GaLLanzi. August Sth. 

18.7. Cl. Unprovements in current collectors for electrically propelled 
vehicles, R. H. WiLksiNsoN and A. R. FEARNLEY. August 9th. 

I. 7. In proved holder for electric incandescent lamps." G. Wriss- 
Many. (Date applied for under Sec. 91 of the Act, August 10th, 1909, being date 
of application in France.) August 9th. Complete.) 

1. 76. ' linprovements in or relating to apparafus for measuring and 
indicating the ratio of electrical forces and turning moments.“ C. TOBIAS 
August 9th. Complete.) l 

18.7%. „ Tinprovements in or relating to ignition apparatus." A. H. SMITH 
and Meuiuirapb & Co., Lin., August 9th. 

18,801. '' Eleetrical incandescent lampholder attachment for the protec- 
tion of flexible cable against fire and lamp filaments against vi ratory 
motion.” P. P. WHEELWiieHt and E. Moxon. August loth. 

15,21. Improved sheath for electric lamps.” J. GILL. August lOth. 

18. 7. “Improvements in stator windings for single-phase electric induc: 
tion motors.“ SIEMENS Bross DNA Works, Lip. (siemens-Schuckert- 
werke G. m. . H., Germany.) August 10th. (Complete. 


18. I. Unprovements in starting arrangements for single-phase alternat- 
jng current series motors.“ SIEMENS Bros, DYNAMO Works, Lrp. (Siemens- 
Bchuckertwerke Gib. H., Germany.) (Complete) 

Iss), * Imnprovements in driving connection for electrically-propelled 
vehicles.” M. Cower, (Date applied for under Sec. 91 of the Act, Sep- 
tember 10th, 1909, being date of application in United States.) August 10th. 
(Complete. 

IS. 7. Improvements in and relating to devices for securing wires or con- 
ductors in place.“ BSH Titomsox-Hovston Co., LTD. (Allgemeine Elek. 
tricitats Ges., Germany.) August loth. 

18. A. Iinprovements in and relating to signalling systems." BRITISH 
Tu o- Hen stos Co., Lip, (General Electric Co., United States.) August 
loth. 


1. 9. Tinprovements in and relating to switches for working in connec. 
tion with dynamomotors, accumulators and the like.“ S. L. PRICE. August 
loth. 


I. l. “ Iinprovements in fittings for use in connection with electric 
incandescent lamps." A. H. Mipotey and C. A. VANDERVELL. August llth. 
(Complete. 


1. . Tinprovements in or relating toelectric telegraphy.” S. G. Brown, 
August Lith. 


15. 116. Improveinents in or relating to ignition mechanism.” A. J. Bou Lr. 
(J. Ruzieesa, Germany.) August llth. (Complete.) 

18.48. "Improvements in and relating to electric signalling for telegraph 
Apparatus for use on vehicles and for other purposes.“ R. B. Jon f and W.G. 
Warp. August llth. 


18.065.“ Improvements in coin chutes for coin-freed telephone boxes and 
the like." F. W. W. BREAKELL.. August 12th, 

I. n. „ Unprorements in or relating to the clectrolvtic reduction of 
crame bodies.“ H. Hi, iNs. (E. Higgins, United States.) August 12th. 

A8 2. New or improved method of and appliances for greater safety in 

astribution for electric light and power circuits," A. Bak. August 12th. 


18.999. Improvements in and relating to holders for shades and the like 
for electric incandescent lamps." E. E. L. PATTISON. August 12th. 


19,019. ‘‘Improvement in or relating to rheostats or.heaters or like 
devices." H. W. LEON AnD. August 12th. (Complete.) 


19,030. “Improvements in and relating to filaments and the like for electrio 
incandescent lamps." W. C. ARSEM. August 12th. (Date applied for under 
Sec. 91 of the Act, August 18th, 1909, being date of application in United 
States.) (Complete.) 


19,031. “Improvements in and relating to signalling systems." BRITISH 
Tromson-Hovuston Co. Ltp. (General Electric Co., United States.) (Applica- 
cation for Patent of Addition to No. 18,868, 1910.) August 12th. 

19,033. ''Improvements in and relating to incandescent electric lamps or 
like holders." H. O. BEIGE. (Date applied for under Sec. 91 of the Act, 
August 12th, 1909, being date of application in Germany.) August 12th. 
(Complete.) 


19,013. Apparatus for driving disk or cylinder talking-machines by the 
electric current from any public installation or main for lighting or power.“ 
N. D. EzEKIEL. August 13th. 


19,044. ''Improvements in or connected with electrically-driven clocks." 
P. A. BENTLEY. August 18th. 


19,071. “Improvements in electric switches.“ G. A. G. Davies, H. W. 
Kent & D. KENT and Stewart, Lro. August 13th. (Complete.) 


19,076. “Improvements relating to recording mechanism of integrating 
electricity meters and other instruments." W. H. JoHNRON and A. M. 
BinLLiNGToN. August 18th. 


19,077. ‘Improvements in and relating to the manufacture of metallic- 
filament incandescent lamps." SIEMENS & HALSKE AKT.-GEs. (Date applied 
for under Sec. 91 of the Act, June 9th, 1910, being date of application in Ger- 
many.) August 13th. (Complete.) 


19,093. “Improvements in electrical measuring instruments." G. G. M. 
HaRbiNGHAM, (Hartmann & Braun, Akt.-Ges., Germany.) August 13th. 
(Complete.) 


19.095. Improvements relating to the manufacture of tungsten fllaments.“ 
A. E. G. Union ELERKTRICITATS GEB. (Date applied for under Sec. 91 of the Aot, 
August l4th, 1909, being date of application in Austria. August 18th. 
(Complete.) 


19,007. “Improvements in or relating to safety lamps." A. J. BOULT. 
(D. C. J. Enzlin, Transvaal.) August 18th. 


19,10). ‘Improvements in clectrie heating apparatus for baths, washing 
machines and the like." H. LarqvisT. August 18th. (Complete.) 


19,102. Iinproved transmitter for transmitting telegrams composed in 
perforations on a band by the Baudot system."  J.CanrrNriER. (Date applied 
for under Sec. 91 of the Act, October 29th, 1909, being date of application 
in France.) August 18th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications ia the following list Su be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1909. 


ELECTRODES or BECONDARY BATTERIES. H. Garde and A. J. Adams. 9,066. 
April 16th. 

METHODS or CHARGING AND DISCHARGING ELectric ACCUMULATORS OB 
Sreonpary Barrrnivs. A. M. Taylor. 14,212. June lch. (Cognate 
application, No. 16,522 of 1£09.) 

COMBINED MASSAGING AND MacoNrETO-ELECTIuC. MACHINE, 
July 14th. 

ELECTHIC MEASURING INSTRUMENT CHIEFLY DESIGNED FOR USE IN INDICATING 
THE SPEED oF VEHICLES. IL. Rennie. 16,021. July 14th. 

Errcriic DisininvrioN Systems, Dalziel's Constant Voltage Patents, Ltd., and 
J. Dalziel. 16,645. July lcth. 

Protective DEVICES FOR ELECTRICAL TRANSMISSION AND DISTRIBUTION SYSTEMS, 
British Thomson-Houston Co, and A. J. Wedmore. 17,031. , July 24th. 
SMALL Enrerric TRANSFORMERS. A. J. Boult. (Deutsche Elektro-Sparlicht 

Ges.) 17,043. July 24th. 

ELECTRIC TnRacrioN Systems. E. G. Pink. 18,499. August llth. 

Evectnic JOIN TS. C. J. Beaver and E. A. Claremont. 20,105. September 2nd. 

BHADE-HOLDERS AND THE LIKE FOR INCANDESCENT ELECTRIC LiGHTS, C. Arnold. 
20,666. September 10th. . 

Evectiic Fink-ALARM APPARATUS AND THE LIKE. R. Knight. 22,978. October 
18th. (Cognate application, No. 5, 641 of 1910.) 

TELEGRAPH TRANSMITLING AND Receivinc Apparatus, A. W. Lake. (Elecirio 
Press Bulletin Co.) 23,328. October 12th. 

Daiving AND OPERATION or. ELECTRIC FRERVENCY TRANSFORMERS HAVING 
CoMMUTATORS. Siemens Bros. Dynamo Works, Ltd. (Siemens Schuckert- 
werke Ges.) 21,259. October 22nd. 


F. Burks. 16,105. 


1910. 


Evecrric Light BRACKET Fon HosrirAL OPERATION THEATRES AND ELSEWHERE, 
H. A. Down and H. V. Down. 439. January 7th. 

TELEPHONE APPARATUS. Siemens Bros, & Co. and A. Riber. 467. January 7th. 

BYSTEMS FOR ELECTRICALLY Orekaren SUBMARINE Mines. Elektriska Aktie. 
bolaget A. E. G. 1,206. January 17th. (Date applied for under International | 
Convention, January 8th, 1909.) 

Evectno-Derosirion oF Mrtans. J. A. Corey. 2,002. January 26th. 

ELECTROLYTIC CELLS, J. R. Croker, 2,032. January 26th. 

Means FoR Errcriicarry Controi ing VALVFS. F. Lux. 3,097. February 15th. 
(Date applied for under International Convention, Febiuary 15th, 1909.) 
MANUFACTURE OF ALKALINE ACCUMULATOR ELECTRODES FOR PREVENTING THE 
DROPPING oF ACTIVE MATERIAL THEREFROM. L. Marseille and P. Gouin. 
8,733. February Lith. (Vate applied for under International Convention, 
March 8th, 1909. Application for Patent of Addition to No. 15,873 of 1909.) 

STEED LADDERS Fok EFSA Lasr-Posrs, SIGN AI- POSTS, Fing-EscaPES 
AND THE LIKE. J. Weir and J. Reid. 4,018. February 18th. 

CON TOI. or BLECTRICALLY OPERATED Swircurs, H. E. White and E. R. 
Carichoff. 4,697. February 24th, (Date spplicd for under International 
Convention, February 27th, 1909.) 

SUPPORTS ron THE FiLAMENTS OF INCANDESCENT Erkcruc LAurS. F. Salzer. 
6.658. March 16th. (Date applied for under International Convention, 
March 19th, 199.) 

Evecrric Fikt-ALanm. P. Kukiolka. 9,64. April 20th. 

MuLrrLE Fusinve CUT-OUT ron ELECTRICAL CIRCUITS. 
10,961, May 3rd. 

WIRELESS SieXaLLing., R. A. Fessenden. 11,155. May 5th. (Date applied for 
under International Convention, January 23th, 1910.) 

Portapie Errcrurc Lames. F. R. Lange. 13.828. June 7th. 
for under International Convention, February 28th, 1910.) 


A. E. Parti ngton. 


(Date applied 
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 COAL-CUTTING MACHINERY AND _ 
ELECTRICAL , ACCIDENTS IN MINES. 


IN another part of our issue this week will be found the 
conclusion of a brief review on “ Coal-Cutting Machinery 
and Electrical Accidents in. Mines," based upon the annual 
Reports of H.M. Inspectors of Mines for the year 1909. 

As regards coal-cutting machinery, it is a little dis- 
appointing—perhaps very much so to the Committee 
responsible for the Eight Hours Act, which depended so much 
upon the extended use of coal-cutters as the panacea for the 
hardships inflicted upon a patient and enduring public in the 
shape of enhanced prices due to reduction of output and 
other evils—to find that there has actually been a decrease 
in some districts, notably East and West Scotland, Durham 
and Yorkshire, though in others there has been a slight 
increase. It is, however, satisfactory to note that the 
electrically-driven machines still lead in the production of 
coal, 777 electrical machines producing 7,457,741 tons, 
against 6,260,161 tons produced by 914 compressed-air 
machines. Nearly one-half of the latter, however, are per- 
cussive machines, which are not adaptable for electric 


driving, whereas in the long-wall type machines electricity is 


particularly suitable, as is evidenced by the fact that out of 
a total of 1,223 machines, 767, or nearly ie ure 
driven by electricity. 

No doubt the introduction of the Eight Hours Act has Lad 
an adverse effect upon machine mining to some extent, but 
we cannot help being of the opinion that only time is required 
for this to automatically adjust itself, and machine mining 
is bound to extend as the owners and workmen become bett« r 
acquainted with the advantages to be obtained by its adoption . 
The former would reap more profit from an increased 
production at lessened cost, while the latter would earn better 
wages with a less expenditure of physical labour, and the 
general public would also benefit in some way or other. 

With regard to accidents, the dominant note throughout the 
reports is one of negligence—we do not say wilful negligence, 
but rather that based on carelessness and ignorance. With 
the exception of one.or two, which were pure accidents, and 
which no amount of supervision would have warded off, the 
majority could. have been prevented had only a certain 
amount of electrical engineering skill and a great deal of 
ordinary common-sense been employed in desigtiing ard 
supervising the working of the installation. In many 
cases the special Rules havé been wilfully ignored, the 
minegers making the excuse that, as the plant was 
installed before the Rules came into force, they ‘did not apply 
to it. The truth is rather that they did not want them 
to apply; and it becomes an important question as to how 
many such installations remain which are in all proba- 
bility merely death traps to unsuspecting workmen, and 
which may not be found out until an accident occurs, We 


— 


362 


THE ELECTRICAL REVIEW. 


[Vol. 67. No. 1,710, SEPTEMBER 2, 1910. 


have no wish unduly to harass the colliery manager ; he has 
quite enough, what with pleasing his employers, handling 
refractory men and boys, and being responsible to the law 
for the proper installation of all machinery and working of 
the mine, to keep him awake both day and night if he 
attempts to fulfil his duties conscientiously ; but surely if he 
accepts the responsibility he ought to do his utmost to see 
that the Rules are properly carried out, or take the conse- 
quences of his remissness. 

In the August number of Cussier's Magazine, Mr. T. 
Good directa attention to the fact that mining accidents are 
on the increase, and raises the question whether the 


introduction of electricity has not been the cause of recent 


explosions and fires. It will be remembered that 
the cause of the West Stanley Pit disaster, in the 
opinion of very many people, was attributed to elec- 
tricity, but no evidence was brought forward that con- 
clusively proved that this was so; and beyond this 
very doubtful instance there is no suggestion on record 
that electricity has been the cause of any very serious 
accident. "There are cases on record where electricity has 
caused an explosion of fire-damp, two being given in the 
above-mentioned review—but no one would dare to say that 
this is a reason why electricity ought not to be allowed in a 
mine. In nearly every case it has been conclusively proved 


that it was not the fault of this very useful and most economical 


mode of transmission of power, but the foolish, and almost 
criminal, way in which it was installed and used. It is 
just as reasonable to say, because an accident has happened 
through a man tampering with or breaking a safety Jamp, 
that safety lamps ought not to be allowed, and that miners 
working in gassy mines must return to the old flint mill 
for illumination. 

Mr. Good, however, points out that during the years 
1903 to 1909 only 51 deaths were recorded as due to 
electricity, which, considering all things, cannot be said to 
he a great number; but it is too many, and, if reasonable 
precautions were taken, we are convinced that fatal accidents 
would be few and far between. The same writer touches 
the real reason for the present state of affairs with regard to 
electricity in mining, when he says :—'* What leading colliery 
electricians do emphatically insist upon—and this is the 
point of real importance — is that a number of mine 
owners refuse to employ either efficient or sufficient staffs to 
maintain their electrical installations at a reasonable pitch 
of safety." This is quite true, and until this is remedied 
there can be no hope of any material improvement. The 
astonishing thing about it is that the mine-owners them- 
selves either cannot, or will not, see that it is to their ad- 
vantage—to say nothing of preventing loss of life—to see 
that the installation is kept in thorough working order by a 
man who knows his business. 

It is our opinion—which we have reiterated over and over 
again—that the only solution of this question is the granting 
of a certificate to the engineer, who must be thoroughly 
acquainted with both the mechanical and electrical engin- 
eering of collieries and trained to the work in the same way 
as the certificated colliery manager is now trained, and who 
will have absolute control and responsibility. At present 
there would be difficulty in finding such men, but as their 
status and consequently their pay would be raised, there 
would soon be a class of men available and ready to present 


themselves for examination. We had most earnestly hoped that 
this would be the aim of the Institution of Mining Electrical 


. Engineers, but unfortunately this is too hopelessly in the 


hands of the colliery managers to be expected to do any- 
thing to advance this very desirable change in the manage- 
ment of our collieries, and the consequent reduction of 
accidents. 


THE importance of some degree of co- 
operation between supply authorities and 
manufacturers is becoming increasingly 
recognised. The necessity for harmonious 
feeling between central-station engineers and contractors has 
long been admitted, and in the majority of towns both are 
working together with the common aims of popularising the 
use of electricity, and occasionally making a profit, though 
there are just now several towns where their relations are 
anything but harmonious. Whilst it is important that there 
should be agreement between those engaged in installing 
light and power and the suppliers of energy, it is no less 
vital to the well-being of the industry that it should be 
recognised that the interests of the central station and those 


of the manufacturer are identical. The manufacturer on 
his part is improving existing designs and introducing new 
lines of current-consuming devices at prices which ‘cannot 
be said to carry an exorbitant profit. He incurs considerable 
expense in assisting to secure new customers for the supply 
station by supplying attractive advertising matter for dis- 
tribution by local contractors. The central station in many 
places can co-operate with the manufacturer because it 
practically occupies a commanding position with regard to 
the sale of the goods the manufacturer places on the market. 
It is said by some who have had experience in installation 
work that the public will accept a statement of the station 
engineer as to the merits or demcrits of any appliance rather 
than take the word of the contractor. 

It has been contended that with this advantage it is not 
only unnecessary, but ill-advised, for a central station which 
has equipped a showroom to sell goods to the public at a 
price below that suggested by the maker in his list as one 
at which a fair profit can be made. The sale of lamps or 
fittings at less than list price is regarded by most business 
men as a confession of weakness on the part of a sales depart- 
ment. Moreover, supply authorities are certain to meet 
with more or less open opposition on the part of contractors 
if they adopt the practice of cutting prices. At the present 
moment there is a good deal of friction in some towns 
because of the efforts of the I. M. E. A. to promote a Bill 
for municipal wiring and fittings powers. If municipalities 
cut prices they are sure to lead some of our contractors 
who, if- not faced with such competition, would supply 
materials of a good quality, to purchase low-priced inferior 
goods, impairing the efficiency of an installation. The con- 
tractors are not. going to let the I.M.E.A. ride rough-shod 
over their interests. We are not so sure that this is not a 
case where the municipalities and the wiring contractors, 
instead of fighting one another, might do better for the 
progress of electricity supply by a round table meeting at 
which they could sce whether some agreement as to main 
principles, defining the place of the municipal department in 
respect of private installation work, could be arrived at. 


Supply 
Authorities and 
Manufacturers. 


A SOMEWHAT interesting item of news 
culled from the columns of our contem- 
porary, Canada, refers to the results of 
two years’ working of the St. Clair tunnel by the Grand 
Trunk Railway, where electrification has apparently reduced 
the general operating cost to 60 per cent. of its former 
amount, and similarly, the total cost, including capital 
charges, to about 85 per cent. of the figure obtaining under 
steam working. 


The St. Clair 
Tunnel. 
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The St. Clair tunnel was electrified ostensibly in order to 
escape smoke nuisance, and doubtless the use of expensive 
unthracite locomotive coal may have had something to do 
with electric traction’s good showing, but as this has been 
achieved on a road and with traffic conditions which the 
railway man would presumably—smoke nuisance apart—not 
hesitate to work by steam on the grounds of cost alone, the 
result must be more than ordinarily satisfactory to those 
who believe that the paying sphere of electric traction can 
be much more widely extended than it is at present. 

One cannot, of course, say how far the case of the St. Clair 
tunnel—where success has largely resulted from reduced 
fuel cost—may apply to steam lines in this country, but as 
the railways of the United Kingdom spend annually some 
54 million pounds on locomotive fuel alone, or an average of 
over 4d. per train-mile run, there is evidently some scope 
for economies in this direction. 


THE industrial contest to secure orders 
is specially keen in Germany at the present 
time, and this probably explains the 
apprehensions which have arisen that monopolies are being 
created in different parts of the country which may exclude 
competition in the supply of plant and installation material 
outside of central-station work. "Thus in the case of the 
contract concluded between the Saarbrucken State Mining 
Authorities and the A.E.G., which, as previously reported, 
provides for the establishment by the company of a sub- 
sidiary distribution company to be supplied from the 
projected Prussian State pit-bank stations, it lias been 
assumed that the contract confers a monopoly on the 
A.E.G. for the supply of plant and installations to be 
connected with the mains of the distribution company. It 
is, however, now stated, on the one hand, that this is not the 
case, a8 the mining authorities have expressly assured them- 
- gelves in the contract that competition shall be full and free, 
and have also provided that this condition shall not be 
evaded. On the other hand, this statement is contradicted 
in so far that the State Mining Authorities are declared to 
have no decision of the kind to make, but that this rests 
solely with the communal authorities which will become 
customers and is subject to the approval of the State 
Governor of the district. It is submitted that under any 
circumstances decisive opposition must be brought against 
any grant of an installation monopoly, in the interest of the 
numerous electrical contractors and of consumers in order 
that prices may not be forced up to a high level, whilst at 
the same time it is contended that the only decisions which 
the mining authorities could arrive at on the subject would 
be in relation to the State mines and any associated land 


Competition in 
Germany. 


ownership. A second instance where a large station is to . 


be erected is in the Duchy of Gotha, where the State 
Ministry has entered into an agreement with the A.E.G. to 
provide a station capable of supplying in the first five 
years all the communes which require a connection with 
the distributing mains. It is intended to establish a high- 
pressure network, and the company has been granted the 
exclusive right of using the State roads for this purpose. 
This scheme and that relating to the Saarbrucken district 
are attacked by a Socialistic newspaper on the ground that 
the State does not exist to confer a monopoly upon a share 
company and to assure it high dividends. 


AN interesting question was recently 
discussed in the Shoreditch County Court 

Providing l 
Means of 28 to the apportionment as between land- 
Escape in Case lord and tenant of the cost of providing 
of Fire. fire escapes at the bidding of the London 
County Council. Power to direct such 
means to be provided was conferred on the Council by the 
Building Act of 1905. The cost falls on the owner or land- 
lord in the first instance ; but he may (by Sec. 20) ask the 
County Court to declare whether any, and if so what, pro- 


The Cost of 


portion is payable by the tenant, having regard to the 
covenants of the lease. In the case in question (Tillard v. 
Epstein, Law Times, July 2nd, 1910, page 222) there were 
certain premises let at a rent of £242 108. for 21 years, in 
respect of which the County Council had made an order. 
In carrying out that order, the owner paid £77 9s. 4d. for 
the fire escape, £5 5s. 8d. surveyor's fees, and £15 158. 
solicitors’ costs. He then sought to make the tenant liable. 
Judge Smyly first of all considered whether the expenses 
were reasonably incurred. With regard to the surveyor's 
fees, he said: —“ If the landlord did not employ a surveyor, 
I think it is very likely that he might make some part of 
the works, if he were a cautious man, far too heavy and 
strong ; and if he were a penurious man, and cut the price 
too close, it is just possible he would make it inefficiently, 
and have to do all the work over again." With regard to a 
sum of £15 15s. which the landlord paid to his solicitors in 
connection with the matter, the Judge held that this could 
not be recovered. | 

The next question was how the liability was to be appor- 
tioned. The covenant binding the tenant provided that he 
should execute all such works as might be ordered to be 
executed by the landlord or the tenant, by any Act of 
Parliament whether present or future. As the London 
Buildings (Amendment) Act, 1905, was not in force when 
this lease was granted, the judge held that he could not, 
under this covenant, fix the tenant with the whole liability. 
But there was a further covenant which, in very stringent 
terms, imposed upon the tenant liability for all outgoings 
and assessments in respect of the premises. The question, 
therefore, was how much the landlord would have to bear. 
As to this the judge said: I think I must assume that at 
the end of the lease the County Council will still have the 
same powers as were given them by the Act of 1905, and 
that the fire escape will add to the letting value of the 
premises as a factory, though not as two separate private 
houses or even as one private house. Sec. 20 says that I 
must have regard to the terms of the lease or contract ; and, 
that being so, I have to take into consideration this fact, 
that the lease or contract is as stiff as it could possibly be 
made. One cannot read it without seeing that the land- 
lord's solicitors did their best to throw on the.tenant any 
expenses connected with the house, and on the other hand, I 
think that the defendant must have seen that that was the 
intention of the landlord. I have felt, therefore, that I 
must have regard to the stringency of the terms of the con- 
tract; that I should not be giving due effect to that unless 
I allocate as part of the costs payable by the defendant more 
than what one would in the case where the lease is not so 
strong." In the event, his Honour directed that the land- 
lord should bear one-fourth, and the tenant three-fourths of 
the expenses. 


BRooKLvN BRIDGE is the terminus of 
17 tramlines, and any delay in the. service 
across the bridge is reflected back all over the city. It was 
found that the poor condition of the cars was responsible for 
a great many delays, and a determined effort to minimise 
failures during the last three years has had an astonishing 
effect. The engineer in charge of traffic department of 
bridges, New York City, tells us in the Electric Railway 
Journal, that the delays per 100 cars have been cut down 
from 49 seconds to 9:9 seconds, and the average time of 
delay from 4:4 minutes to 2:2 minutes. 

The net result is shown by the fact that the number of 
cars running has been increased by 40 per cent. during the 
5 to 6 p.m. rush hour ; and the reliability of the service has 
improved so much that in 1909 the rush hour schedule was 
operated 82 per cent. of the time, whereas in 1907 it was 
operated only 4 per cent. of the time. 

Improvements of this order of magnitude would very soon 
pay for the extra cost of supervision and maintenance, and 
finally might lead to the actual reduction of working costs, 
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NEW POST OFFICE TELEPHONE 
EXCHANGE, GLASGOW. 


‘(Concluded from page 343.) 


THE accompanying plan, fig. 17, shows the general arrange- 
ment of the Exchange, which possesses the very unusual 
feature that the whole of the equipment is accommodated 
on a single floor. The width between the sections varies 
between 39 and 43 ft., and the total length between sections 
will eventually be 1574 ft. A partition built up along one 
line of pillars separates the switch room from the test 
room. The arrangement is exceptionally convenient and 
satisfactory. 

We have already indicated in general the method adopted 
for the working of the exchange ; it may be interesting to 
add some details of the principal circuits, which are illus- 
trated in figs. 18, 19 and 20. Fig. 18, a diagram of the 
transmission system, is a modification of that devised by 
Mr. J. S. Stone in 1892. The 40-volt common battery is 
connected to the tip and ring conductors of both sides of 
the cord circuits 2174 200-ohm supervisory relay coils. For 
transmission purposes the two tips and the two ring con- 
ductors of the plugs are connected together by 2-mf. con- 


40-volt system, the 50-ohm cut-off relay and the double-coil 
line relay. 

The type of small private branch exchange, or subscriber's 
intermediate instrument, which requires current to be drawn 
from the B or ring wire of the exchange circuit without 
interference with calling or supervisory signals, will not be 
catered for in Glasgow. Hence there is no objection to the 
presence of a 200-ohm line relay coil between the negative 


A (C) 


Fig. 19.—SUBSCRIBER'8 STATION. 


T of the common battery and the “ B" wire of the circuit. 
The same argument holds good for the cord circuit, where a 
200-ohm supervisory relay coil conneets the common battery 
to each ring conductor. 


densers. As we have already pointed out, the presence of Briefly, the operation of the circuits is as follows :—The 
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high impedances hetween the battery and the conductors of 
the cord circuits ensures exceptional freedom from over- 
hearing, and the efficiency of transmission from subscribers’ 
circuits will be at least as efficient as, and more uniform 
than, with systems using lower voltage. 

Figs. 19 and 20 are skeleton diagrams of the subscribers’ 
line and cord circuits. 


Fic. 18.+-TRANSMISSION SYSTEM. 


The connections for the subscriber's station are those of 
the department's standard common-battery instrument. One 
or two new features will be observed in the subscriber's line 
circuit—the 40- volt line lamp, naturally most suitable for u 
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remọval of the receiver from its rest by the calling subscriber 
closes the line relay circuit, and the operation of the line 
relay connects the 40-volt line lamp across the common 
battery. The line lamp glows, and the operator, noticing 
the signal, inserts the answering plug of a disengaged cord 
circuit into the answering jack. Conductors a, B and 8 of 
the cord circuit are thereupon connected to the corresponding 
conductors in the line circuit. The cut-off relay is energised 
by a current which flows va the 400-ohm resistance in the 
cord circuit, and the operation of this relay disconnects the 
line relay from. the calling subscriber's circuit. As the sub- 
scriber’s receiver is off the rest, the insertion of the answering 
plug into the answering jack closes the circuit for the 
answering supervisory relay, with the result that the 36-volt 
supervisory lamp associated with this relay is disconnected. 
To take the required subscriber's number the operator 
throws the speaking key, an action which connects her 
telephone to the cord circuit. The number of the subscriber 
required baving been ascertained, she places the tip of the 
calling plug in contact with the socket of the nearest 
multiple jack of the required subscriber's circuit. If he is 
already engaged, a current will be flowing through the cut-off 
relay of this circuit; and since all the multiple jacks, as their 


designation implies, are in multiple with each other and with 
the answering jack, a negative potential will exist at all the jack 


sockets of the engaged circuit. When the speaking key is thrown, 
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the tip of the testing-plug being at zero potential, the charge 
in condenser K, is a quantity proportional to the whole 
voltage of the common battery. en, however, the tip of 
the testing-plug and the a of the engaged line are 
brought into contact the voltage acroes condenser k, is 
reduced; a discharge follows, the path for which is 22d the 
operator’s receiver, producing an audible click. 

Had the required circuit not been engaged, the multiple 
jack socket would also have been at zero potential, and no 
click in the operator’s receiver would have resulted. — 

If disengaged, the required subscriber is called by the 
operator inserting the calling plug into the jack tested and 
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Fig. 20,—8UBSCRIBER'S8 CORD CIRCUIT. 


throwing the ringing key intermittently. The insertion of 
the calling plug establishes a circuit for the cut-off relay of 
the required circuit, taking out of action the line relay and 
line lamp of that circuit. While the ringing proceeds the 
36-volt supervisory lamp associated with the calling super- 
visory relay will glow, there being sufficient voltage across 
the lamp filament when it is in multiple with the 400-ohm 
resistance in the cut-off relay circuit. 
tinues to ring intermittently until between the ringing 
intervals she notices that the supervisory lamp darkens. 


This indicates that the subscriber required has removed his 


receiver from its rest, thus closing the circuit for. the calling 


supervisory relay. | 
The subscribers’ circuits are now connected for communi- 


cation, and while the subscribers are conversing the supere. 


visory lamps are disconnected. Current consumption during 
conversation is therefore a minimum. The answering 
supervisory lamp is controlled by the subscriber who 
originated the call, and the calling supervisory lamp by the 
called subscriber, providing double supervision as in other 
up-to-date systems. 3 

The replacement of the receivers at the end of the conver- 
sation breaks the circuits of both supervisory relays, and 


The operator con- 


operates. Coils P and c are so wound that when the battery 
is being charged the flux produced by the current in ¢ is in 
the same direction as that produced by the current in b. 

The resulting pull upon the armature d is sufficient to 
overcome the action of the spring s. With normal charging 
current in 5, however, the pull upon the armature e is not 
strong enough to overcome the action of the spring s. The 
mechanism of the circuit-breaker is such that the attraction 
of the armature e or the release of the armature d will 
actuate a tripping device and open the contacts k. 

If for any reason the generator becomes overloaded, the 
current in 5 excites the core sufficiently to pull up the arma- 
ture e. On the other hand, the armature 4 is released if the 
current in coil ö reverses, as the fields produced in the two 
coils are then in opposition. 

In order to prevent a sudden rush of reversed current 
demagnetising the core and magnetising it again in the oppo- 
site direction before the reverse-current armature has had 
time to move away, the core is provided with & copper jacket 
or tube g fitting close tothe iron. A variation of magnetism 
in the core sets up induced currents in the tube, which act 
80 as to retard the, change producing them. The period 
during which the core is demagnetised, or nearly so, is there- 
fore increased, and the armature d has time to move away. 

In conclusion, we wish to express.our acknowledgmenta to 
the Post Office Electrical Engineers’. Journal for the excellent 
description of the Exchange; from which we have extracted 
the foregoing particulars, and to the manufacturers and 
installers of the. plant—the Peel-Conner Telephone Works, 
Ltd., of Midland Bank Chambers, Queen Victoria Street, 
E. C.—for the loan of the half-tone illustrations of the equip- 
ment, the extent of which may be gathered from the fact 
that some 15,000 signal lamps, 30,000 relays, 5,000 miles 
of wire, 500,000 spring jacks and 8,000,000 ‘soldered con- 
nections were required. $ ] m E 
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RESTRICTED-HOUR SYSTEM OF POWER 
SUPPLY, 
Bv P. J. PRINGLE, ' 


| (C (Concluded from page 356.) 
. Two-Rate System v. Restricted-Hour Power System.— 


. The former system while inducing restriction must not be 


confused with or in any way be compared with the latter. 
The writer carefully considered the two-rate system before 
introducing the restricted-hour system, and believed that it 
could not possibly offer the same advantages. | 

The two-rate system has a considerable element of risk, 
as there is no sound provision for ensuring 8 proper return 
for the capital charges incurred by the maximum demand of 
supply. It is a system far less sound than the maximum 
demand system, or a fixed price per kilowatt of demand with 
a low price per unit. 

Power consumers on the two-rate system may, in a general 


. 


! way, keep off the high rate hours, but there are times wien 


4 itis & convenience to come on during these hours, and this 


Fig, 21.—CIRCUIT-BREAKER CONNECTIONS. 


both lampe glowing, the operator, after depressing the meter 
key for effective calls, will disconnect the lamp circuits by 
removing the plugs from the jacks. 


We have already mentioned that each charging generator 


is provided with a circuit-breaker of the “ Stanley Edge- 
wise type, the action of which, being different from that of 
circuit-breakers hitherto fitted in Post Office telephone ex- 
changes, may not be without interest. 


In fig. 21, À is the iron core of an electromagnet, d the 


reverse-current armature, e the overload armature, b the 
series coil which carries the main current, c a high-resistance 
coil placed in series with a resistance f across the mains, and 


k the contacts which are opened when the circuit-breaker 


can be done at a comparatively small cost to them. This 
would result in a return to the undertaking quite inadequate 
to cover the capital charges incurred by their demand. The 
power user may be busy, and willing to pay two or three times 
the low power rate for the convenience of working half an 
hour or more overtime. Presume a 55-H.P. consumer did 
this for, say, a fortnight before Christmas, and demanded 
50 Kw. for 4 hour for each of the 12 working days. This 
would represent 450 units, and in a two-rate system ‘of 
1d., with 8d. for the high. rate hours, bring in an additional 
revenue of 450 units at 2d., or £9 15s. Yet this consumer in 
all probability would increase the station demand by 50 xw. 
Entire restriction should be aimed at, otherwise a congumer 
must be made to pay his fair proportion of the capital char. 
incurred by his demand. ; 
General Advantages of the Restricted-Hour Sysiem.— 


These may be summed up briefly as follows :— " 
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(a) The increasing of revenue without any increase in. 
capital charges other'than the **connecting on cot. 
1 of the load factor, together with - 

working. 8 | 


(5) The i 
reduced cost Df 
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(c) Demands can be obtained which would be impossible 
with the ordinary power supply rates, owing to the low price 
that can be quoted. 

(d) The constant call for fresh plant and increased 
capital charges (which has the effect of keeping so many 
undertakings in a doubtful or stagnant financial position) 
may be considerably retarded and progressed at a slower 
rate. | i l 

(e) At the prevailing power prices in vogue, there are 
always a certain number of consumers who create a loss. 

The restricted-hour system has no element of risk, the 
rate. of profit can be closely estimated, and all consumers con- 
tribute at about an equal rate. 

Effect of the System on the Burton-on-Trent Undertaking. 
—The curves attached show very clearly the general effect 
of the introduction of the restricted-hour system. They 
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WEEKLY MAXIMUM LOADS AND | | 
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deal with the alternating-current supply only, and do not 
include the direct-current supply, which is used for tramway ` 
purposes only E | m 

On examining Curve I the lowness and the constancy of | 
the load factor should be noted previous to the introduction 
of the restricted-hour system, and how, after its introduction, 
it immediately took a strong upward movement and con- 
tinued so. | 

The curve of total Kw. connections should be particularly 
noted in conjunction with the above, and that it has increased 
year by year at a greater rate since its introduction than 
before. After its introduction, the load factor which was 
9°67 per cent. for the year ending March 31st, 1906, was raised 
to 19:68 per cent. for the year ending March 31st, 1909, or 
an increase of 100 per cent. in three years. The curve 
shows in an interesting manner the yearly rise in maximum 
demand previous to its introduction, and its constancy 
afterwards, notwithstanding. the Kw. connections increasing 
at a more rapid rate. | | 

It will be noticed that the curve showing the restricted- 
hour motors connected gradually gets closer to the curve 
showing the total motors connected. This is due to motors 
which were running unrestricted being transferred to the 
restricted class. 

Curves II, TII and IV show the operation of the system 
week by week, for a period of the last 4 years. 

Referring to Curve II, the times of maximum loads show 
considerable variation during the summer months. Some- 
times it is due to motor load, and occurs between 4 and 
5 p.m.; at other times it is due to lighting, and occurs 
1 and 9 p.m: 


between 7 "E | 
It will be noticed that tbe times of maximum loads during 
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the restricted months of October to March occur within the 
restricted hours (shown by the shaded area), and that they 
fairly closely follow the hours of lighting-up time (one hour 
after sunset) making allowances for dark and foggy days. 

In all three curves the curve shown from July, 1906, to 
October, 1906, is for a period previous to the introducing of 
the restricted-hour system. WE 

Curve III shows the weekly maximum loads, and it will 
be seen how the summer maximums, together with the 
weekly output in units shown in Curve IV, have been 
increased. The low places in the load curve have been very: 
valuably filled up, and the margin of Kw. available for disposal 
on the restricted-hour system nearly used up. The metallic- 
filament lamp has, of course, affected the maximum loads, 
but as we have just about arrived at the end of their depres- 
sing effect, future increases in lighting connections will 
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ö TABLE IV. 
Lear ended 
March 31st 


Motor „ „ 36,904 74,806 103,100 260,601 412,384 548,549 
Total of above ... 315,193 367,408 416.354 572,500 749,189 866,868 
Motors connected Dec Dec. Dec. Dec. Dec. Dec. 

during year, in 02-03 °03-04  '04-05 05-06 °06-07  '07.08. 

KW. 1l» 44'0 62:5 169 190 62 
Lighting do., in KW. 48 100˙0 86˙0 41 47 68 
Max. load, KW. we 370 427 492 511 515 504 
Load factor for i i 

light’g and motor x UMP. | 

supply ... . 973% 984% 967% 127% 166% 196% 


Per cent. increase in 
load factor T 


— 


+113 


Restricted-hour system of power supply commenced November, 
1906. The Kw. connections are shown from December 3lst to 
December 31lst in each year, as the peak load occurs during this 
month. The 1909-10 figures are: Motor units sold, 560,604 ; 
total sold, 862,568 ; motors connected during year, 102°8 Kw. ; max. 


load, 500 KW.; lead factor, lighting and motor supply, 19°7 per cent. 


permit of a proportionate increase in this available 
margin. . | 

Tt will be noticed that several of the summer months show 
a considerably greater output than the winter months, which 
must obviously help to improve the economy of working. 

Table IV.—This gives the principal figures affected by 
the introduction of this system. The first three years were 
previous to its uge, which I will call the first period, and the 
latter three after it& use, or the second period. 

It shows in an interesting manner that for the first 
period, notwithstanding comparatively large increases in 
the motor units, the load factor remained practically con- 
stant, but that during the second period it, went rapidly 
ahead until now it is almost equal to our traction load 
factor, which is 20°12 per cent. 

Our lighting load factor has always been a low one, and. 
perhaps the above result may be rather an extreme case. I, 
however, feel sure that much of the unrestricted motor load 
which is accepted to-day is not raising the load factor in the 
way it should, to properly justify the low prices that it is 
sold at. 

. The days when lighting units were the mainstay of the 
undertaking have gone, consequently this point assumes far 
greater importance that it did. 

During the second period, 421 Kw. in motor connections 
and 153 Kw. in lighting connections have been made, Set 
the maximum demand has only increased 7 KW. 


This rather extraordinary result has been obtained’ owing + 


to the following facts :—All but 10 per cent. of this addi- 
tional motor load is restricted, and over 200 H.P. which was 
previously unrestricted and was known to overlap the 
lighting. peak, was transferred to restriction. In addition, 
the introduction of metallic-filament lamps has, of course, 
lowered the maximum demand. 

The new lighting connections given above are, however, 
mainly metallic-filament lamps, so no reduction in KW. 
demand has to be made on their account. 

For the year ending March, 1909, the total horse-power 
in motors connected was 777:5 with 546°75 H.P. restricted. 
At the time of writing this article there are 150 motors 
connected amounting to 955 H.P., with the very large 
proportion of these, viz., 90 motors of 766} H.P., restricted, 
or 80 per cent. A further 83 H.P. is shortly to be 
connected, of which 57 H.P. will be restricted. 

The energy sold on the restricted-hour system for the year 
ending March, 1909, amounted to 427,014 units, with & 
revenue of £1,515, and represented 78 per cent. of all the 
units sold for motor purposes. Curve I has been continued 
to show the figures to- March, 1910. From this it will be 
seen that a further 155 Kw. in motor and lighting connec- 
tions have been made with no increase in the maximum load. 
The output remained almost stationary. This was due to a 
5 per cent. drop in lighting, with an increase in motor 
units which little more than balanced this. Local trade 
depression accounted to a great extent for these results. 


Notwithstanding the above, the total cost per unit curve . 


has been considerably lowered. 
The average price.of the restricted-hour unit was 842d. 
and, for all the motor units sold was 96d. More than two 


1908-4. 1904-5. 1905-6. 1906-7. 1907-8. 1908-9. 
Lighting units sold 278,289 292,602 313,254 311,899 336,805 318,319 


—l7 7314 +307 +1807 


years ago we should, in the ordinary way, have had to incur 
extensions of generating plant. Instead of this, we have 
doubled our output, so that practically every £1 of. capital 
expended on plant and mains is now producing double the 
number of units, and our capital expenditure, other than 
that incurred by the ordinary connecting on of consumers, 
has remained constant. . 

There are very few undertakings which have introduced 
this system, and the majority of them are mentioned below. 
The particulars I have been favoured with will be interesting, 
as showing the procedure adopted in other towns and the 
progress made: 

Mr. T. RoLzs, of Bradfórd.—* Out of a total of 6 


557 


B. H.P. of motors connected to our supply, excluding those in 


use by bulk supply consumers, 709 H.P. are supplied on the 
restricted-hour system, which is 10:8 per cent. of the total. 
„The price is a flat rate of d. per unit. A similar system 
is in operation for lighting supply, the price in this case 
being a flat rate of 2d. per unit. ` 
“The hours of restriction, both in the case of motor and 


lighting supply, are between 4 p.m. and 6 p.m. during the 


months of October to February, inclusive. An. approximate 
rental of 108. per annum is charged for time switches. 

“The restricted-hour consumers include a 120-H.P. cold 
stores, the remainder being principally hay and - straw 
merchants, joiners, builders and contractors (for mortar 
mills, &c.), and engineers and millwrights. 

“ I find that to the textile trade generally the restricted- 
hour system is.of little. benefit ; neither does it seem to 
appeal, as a rule, to factories and workshops where a number. 
of workmen are employed during the trade union hours in 
the winter months.” 

Mn. J. CHRISTIE, of Brighton. —. Out of over -2,500 H. p. 
of motors connected, 2,000 R.. are connected on the 
restricted-hour system. The price is 1d. per unit, and dis- 
counts are given up to 10 per cent. to consumers who use 


450 units per quarter per horse-power installed. For large 


consumers a sliding scale reduces the price down to a little 
under 8d. per unit. 

In Brighton the conditions differ considerably from those 
in the majority of towns. We are immune from fogs, and 
our lighting peak always comes on later than 5.80 p.m. The 
restricted-hour scheme has undoubtedly been a great success, 
and the increased output which we have-obtained from this 
source has helped us to very materially economise in our 
works costs and to improve the position of our undertaking 
generally." . 

Mn. R. H. CAMPION, of Dewsbury.—“ We. have 12 con- 
sumers with 190 H. p. on the restricted-hour system, out of a 
total of 560 H. p. connected. The price per unit is 1d., and 
the hours of restriction vary from 8.30 p.m. to 6 p.m 
according to season from September to March (no restrictions. 


. on Tuesdays and Sundays). The restricted-hour consumers . 


take 42 per cent. of the total units supplied for power; - This 
system has certainly been a success: here, and on the whole 
we have had few complaints as to switching off. The 
charges for time switches for motors up to 5 H.P.are £2 ; 
5 to 10 H. P., £2 108. ; 10 to 20 K. p. £8 ; above 20 H. P., £4 
per annum.“ 

MR. W. W. LACKIE, of Glasgow. —“ The total horge- -power 
connected on our mains is 32,000- H.P. and 2, 160 H.P. is 
on the restricted-hour system. The latter demand i is divided 
up amongst 145 consumers, these being principally butchers- 
and bakers. The hours of restriction during the winter 
montis are 3. 80 p.m. to 6 p.m., the price per unit being Id.“ 

Mr. W. A. VIGNOLES, of Grimsby. —* We have 32 motors 

aggregating 395 H.P. on the restricted-hour system out of 
about 1,550 H.P. connected. The price per unit is Id., 
less 5 per cent., and a discount -of-24 per cent. is given 
for cash in one month. A minimum charge of 9s. per- 
month is made for any quantity. up to 50 unite. The hours 
of restriction are as follows :— J s d 


From September 15th to 30th `... From 6.30 to 9.0 p.m. 


„ October 1st to 16th... ^. „ 60 „ „ 
„ „ lóth to 8let- as Ye 6803. Ce 
November lst to léth aa.. „ 5.0 „ i 
i x 15th to January 10 10th „ 4.30 „ „ 
Christmas week |... „ 4.0 „ » 
‘January 10th to February 10th . e 5 
February 10th to March lOth  ... „ 6.0 „ 2s 
March 10th to March 31st sis „ 6.30 „ 
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. "Supply is available at any time during the summer 
months." "The charges for time switches are the same as 
at Dewsbury. 

Mr. C. M. SHaw, of Worcester.—'* We have 900 H. P. of 


motors connected in Worcester, of which 1701 is on the 
restricted-hour rate, for which our charges are 1d. per unit 


for continuous running and 14d. per unit for intermittent 
running. "The hours of restriction are from dark to 8 p.m. 
from November 1st to February 28th inclusive.” 

` hope that these notes will prove that the restricted-hour 
system of power supply is a thoroughly practical one, and that 
they will lead to an extension of its use. Such a procedure 
must result in au expansion of output and revenue, and the 


strengthening of the financial position of those undertakings 

introducing it. 2 | 
SSS. 
CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 

` the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


ie Lightning Conductors. 


“The suggestion that the bending of a conductor to the 
outline of a building constitutes a source of. inefficiency is 
one that I have challenged on many occasions, but no one 
has put forward any theoretical considerations, experimental 
proof or practical results to show that an abrupt bend in a 
conductor tends to increase liability to side flash." These 
words were written by Mr. Alfred Hands in a letter dated 
July sth, and published in the ELECTRICAL REVIEW, July 
loth, 1910 ; his case is stated, I think, with remarkable 
clearness. , . Wu ms i 
. A solution to the controversy of whether a-sharp bend in a 
conductor increases or decreases inductance would be of great 
importance to all those responsible for the provision and in- 
spection of lightning conductors, and it is to be regretted 
that discussion upon the subject invariably generates more 
heat than light. : | 

There is always something to be said on both sides of 
every question, and nothing is settled by scoring a dialectical 
advantage over an opponent. - | 

` I am not sure that Mr. Killingworth Hedges intended his 
letter of the 15th inst. to be regarded as an answer to the 
point at issue, since his object in writing was not to enter 
iuto the discussion about the zig-zag question. Nevertheless, 
that gentleman quotes three Continental authorities, one of 
whom asserts that “lightning finds no great difficulty in 
making its way . : . through the air or through any other 
good conducting medium," thus implying that air is a good 
conducting inedium. ES 
. The doubtful value of this quotation reminds me of an 
equally incorrect statement made by another Continental 
authority: - | 

„It is better for any building, factories in particular, to 
be without any lightning conductors at all than to be fitted 
with such as are defective or badly planned.“ 

. Many of your readers, like myself, would appreciate a pro- 
nouncement from an English authority like Sir Oliver 
Lodge, F.R.S., concerning the precise effect of abrupt bends 
in a conductor. That distinguished scientist has devoted an 
immense amount of time and thought to the question, and, 
unless Jam mistaken, his views as to the anti-inductance 
ki of a zig-zag are directly opposed to those generally 
eld, 

Mr. Hedges's advocacy of iron conductors may have much 
to recommend it from an electrical point of view, but the 
opposition to their introduction is almost as pronounced as 
ever. In the discussion following Sir Oliver Lodge's paper 
before the Institution of Electrical Engineers, the late Lord 
Kelvin said: “ would take these galvanised-iron wires— 
und the more of them the better—down all the corners and 
wherever they can be got, and connect every one of them to 
a water pipe. I would connect all pieces of metal to each 
other and to à water main if the latter is available; if not, 
00 them to the lightning conductor and give if a good 
earth.” T ! ae 


It happens, however, that the majority of engineers and 
architects, without questioning the accuracy of his Lordship’s 
opinions, not unreasonably object to the disfigurement of stone 
tracery and other portions of architectural ornamentation by 
the presence of a mesh of iron wires which, in a few_years’ 
time, would be sufficiently oxidised to require renewal. — 

My. own experience with telegraph wires may be not 
undeserving of notice. In most of the manufacturing towns 
of Lancashire a galvanised-iron wire No. 8 gauge - used 
for aerial telegraphs, will last from five to eight years, whilst 
a 124 gauge hard-drawn copper wire erected in the same 
locality will not require renewing until 15 or 20 years have 
elapsed. | | | 


"E J. H. Runnett. 
Bolton, August 27th, 1910. ; 


Knowledge 88 to whether abrupt bends do, or do not, 
increase inductance is, I believe, dependent on analogical 
reasoning, experimental research and mathematical data, and 
not on the observed effects of lightning. It is not even a 
matter dependent on lightning or lightning conductors. 
Therefore, if Mr. Hedges's letter is intended in support of 
the view that inductance is increased thereby, it is strange that 
he has only been able to quote opinions of foreign scientists. 
Even though these quotations have been strengthened some- 
what by omissions, they are merely statements unsupported 
by explanations as to the data on which they are based, and 
they may not be better founded than views expressed with 
similar bareness in this country. 

The German recommendation, that conductors should be 
led to the ground by the most direct route, avoiding 
as much as possible all sharp curves, does not say that 
increased inductance would be the objection, and is probably 
based on Sir Oliver Lodge’s experiments, showing that if a 
discharge is given a course round a large loop with the 
ends brought fairly close together, it is apt to spark across 
the air-gap. These experiments are, I think, scarcely com- 
parable to true side-flash effects in lightning conductors. 

The same may be said of the Dutch statement that 
lightning prefers to move, as far as possible, in a straight 
line, and that sharp turns or spiral windings in conductors 
present hindrances, but I may add that lightning never has 
moved in a straight line except when controlled by artificial 
agency, and perhaps I am warranted in saying that it never 
will. It is, I think, generally agreed that spiral windings do 
increase inductance, but if Dr. D. van Gulik- intends his 
remark to apply to other bends than those of a spiral nature, 
I do not think we are obliged to accept itas necessarily more 


. convincing than his reference to the air as a good conducting 


medium. ZEN 

Dr. M. von Hoor's comment on the method adopted in 
Hungary when setting up cage conductors, special care being 
taken to avoid the sharp curves arising from a sudden 
change in the direction of the earth conductors 8o as to 
reduce as far as possible the self-induction of the earth con- 
nection, may, or may not, be properly translated. It is, 
however, a personal communication to the Lightning 
Research Committee and was published under its auspices. 
The incorrectness in other respects of this Committee's 
report would, I think, justify one in accepting this quotation 
with some reserve, even if its peculiar wording did not raise 
a doubt. I have italicised words omitted in Mr. Hedges's 
quotations. p 5 E 

Mr. Hedges's reference to iron conductors that have been 
in existence for four years without E is not conclusive 
evidence of the durability of iron in this climate. It is 
probably true that iron conductors would last as long as the 
other exposed ironwork on buildings, but everyone familiar 
with the subject is aware that vanes and other ironwork 
in positions not accessible for periodical painting get into a 
deplorable condition. . E 

Lightning conductors are expected to last a very long 
time, and the experience of a few years is no guide as to 
durability. I have in my possession pieces of what Mr. 
Hedges would probably call“ perishable ” copper conductors 
from buildings protected by Sir Wm. Snow Harris about the 
time of the Crimean War, yet during tbe half century's 
exposure to the weather the metal had not deteriorated to an 
appreciable extent. They have been replaced only because 


* 
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‘ewan s found. daa to 1 renew + thas: to nearly 6 on mehe altered 
plan rendered necessary by changed conditions. 

The Research Committee stated that iron “ unfortunately 
oxidises rapidly in towns and smoky districts,” and recom- 
mends copper for conductors in relatively inaccessible 
positions. Sir Oliver Lodge, who has been an advocate of 
iron, recently recommended copper for structures, the efficient 
protection of which he regarded as of importance. Although 
these were situated in what is probably as pure air as any in 
England, he had doubts as to the durability of iron. I may 
also quote Mr. Killingworth Hedges :—“ The practice in 
the United States is to fix iron rods which quickly become 
_ corroded at point of entry into ground." Lightning con- 
ductors are costly to renew; iron perishes quickly, copper 
very slowly ; therefore use the latter.” 


Alfred Hands. 
London, E. C., August 29th, 1910. 


Proposed Institution of Consulting Engineers. 


| 1 to your remarks on my letter, which you were 
kind enough to publish in your current issue, may I be per- 
mitted i: state that I have never intentionally suggested 
"that theoretical knowledge is acquired or conferred by 
examination," and I fail to see how anyone reading my 
letters carefully with an open mind could interpret such an 
idea. I did state, however, that if theoretical knowledge 
is essential," there must be an examination qualification for 
the proof of such knowledge. May I ask, Mr. Editor, in 
what other way it i8 possible to prove theoretical knowledge, 
or *knowledge of theory," which you seem to suggest is a 
higher qualification. 

As stated in your columns of July 22nd when dealing 
with the meeting for discussing the formation of the pro- 
posed Institution of Consulting Engineers, All the 
ent that were made were all to the same effect, viz., 

t it was highly desirable to form an Association of Con- 
sulting Engineers, which it was hoped—to use the words of 
the hon. sec.—would result in giving the public the same 
safeguards as they now have when they retain the services 
of a solicitor or doctor." I quite agree that to make such 
an object a complete success, suitable legislation must, of 
necessity, be introduced, but may I point out that the proof 
of knowledge by examination i8 necessary in both the above- 
mentioned professions. 

If theoretical knowledge is essential for a competent con- 
sulting engineer, how will the final object of the pro 
Institution be attained if theoretical knowledge is golng to 
be assumed in place of the examination qualification frd 
in the other two professions ? 

I do not dispute that there are men unable to 
exams. who know more than some of those who do pass, bat 
that is their fault or misfortune, as the case may be, for not 
being able to pass the only practicable test of knowledge, 
viz., the examination. 

Harold Curry, A. M. Inst. C. E., A. M. I. E. E. 

August 27th, 1910. 


[For a budding engineer, or a medical student, an 
examination is, no doubt, an excellent thing; but that is 
not the question. A consulting engineer should be a man of 
ripe knowledge and experience, and to subject him to 
examination would be intolerable. No man should aspire to 
the title who has not carried out such work as will of itself 
bear wit ness to his ability —and that, in our opinion, is the 
proper test. The tree is known by its fruits. — Eps. E. R.] 


Since following the discussion in your columns, I cannot 
refrain from expressing my disgust for the compressed ar d 
biased conformation of the proposed articles. 

To my mind, civil engineering," as at present practised 
and understood, is now far more removed in importance from 
the general heading “ engineering " than it was about 1820. 
At that time, engineering of any kind was very cognate 
indeed, and the two terms were even then scarcely necessary ; 
however, surveying éngineers of that time claimed differentia- 
tion necessary, and accordingly instituted the title civil 
engineer. ` 

Since then, however, applied science and invention have 
only awakened, and with the stupendous strides 

‘engineering " has made to date, it has become much more 


necessary. to institute fates titles ande the TENE head- 


ing engineering,“ than the two former representations of 
that noble profession of the applied sciences. ` Consequently 
we now have at least seven separate types of engineering 


ö falling each directly under the general heading, engineer. 


ing," chief of which, at the present day, is mechanical 
engineering, followed in close'succession (for importance 
only) by naval, electrical, and so on, more or less shadowing 
to a degree either of the former two headings. 

Many of these. branches under the comprehensive 
heading, Engineering," have built up their own insti- 
tutions, and are rapidly bringing these to the high position 
that each profession justifies. This, however, can only he 
done in time, and a glance at the constitution of the Insti- 
tutions of the younger but more powerful actual branches of 
engineering should dispel all. thought of where the 1820 
rating of engineers ends. 

Now, however, that there are so many titles coming 
directly under the supreme heading “ Engineering,” it would 
almost suggest that an Institution of Engineers should be 
formed, whereby only eminent engineers in the different 
branches could qualify for election. These eminent engineers 
only could be certified as qualified consulting engineers in 
their own particular branch. In this way the public would 
be afforded the choice of a really experienced and technically 
trained adviser in any branch of engineering. 

As for the present proposed Association of Consulting 
Engineers, it would ap from the unwholesome pander- 
ing to the Institution of Civil Engineers, that this Associa- 
tion as now formed merely represents a clique of the Civil 
Engineers who anticipate an Institution of Engineers on the 
above lines and wish to forestall themselves against having 
to take a back seat through not having the qualifications 
necessary for election, also to endow members of the 
Institution of Civil Engineers with the sole right of 
practising as qualified consulting engineers, and at the same 
time afford them the use of an. advertising medium (in the 
public list of members) similar to that of the ‘ Patent 
Agents," or, in other words, an association for affording the 
consulting brethren of the Institution of Civil Engineers à 
“ lusty battle axe for the purpose of usurping this stand- 
ing and clefting any possibility of a truly eminent Institution 
of Engineers. 

A Royal Institution of Engineers, or ‘something of that 
sort, worked on square lines and incorporating eminent 
engineers of the various branches, would undoubtedly receive 
general approval. Certain qualifications could be made, but 
not essentially I.C.E. 

What about D.Sc., B.Sc. and other equally qualified men 
who would not think of submitting themselves to the fickle 
scrutiny of the Council of the Civils, not to mention the 
money thrown away in membership? 

The I. C. E. is quite good in its own branch, but it is no 
hall-mark of experience. | 

B. Sc., Kc. " 


io, 
More Injustice. 

Might I, also a “Poor Unfortunate,” say a few vaii 
about the injustice to station assistants? I served over three 
years in the workshops of one of the largest electrical 
engineering firms, at the same time attending a technical 
school and reading up at home. I was then lucky enough 
to obtain a post as junior assistant at a large central station, 
where I had a first-class experience with steam and oil 
engines, boilers, &c., three-phase E.H.T., three-wire D.C., and 
tramway work. What I was worth may be judged from the 
fact that in under 18 months I rose from junior assistant to 
senior assistant, also undertaking the duties of station super- 
intendent, and, in the absence of the chief, l full charge 
of station plant and staff. 

Then came the injustice I complain of. The chief. 
obtained a better post, and a new chief was appointed. My 
old chief gave me a first-class testimonial, when after work- 
ing one day only for the newly-appointed chief I was told by 
him that the station could not support a station superin- 
tendent, and that I must accept a reduced salary; which 
was, in other words, asking me to hand in my resignation. 
The true reason of this was that, being a new man, the chief 
was anxious to show the directors how he could reduce the 
costs of the station, and so I had to suffer. After being 
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out of work some months I have been forced, owing to 
shortage of cash, to accept a post as shift engineer in a tram- 
way sub- station.; which means that, owing to no fault of my 
own, I have come down the ladder instead of going up. 

1 might add that my place has been taken by a shift 
engineer at a less salary, and a new pupil is taking full charge 
of a shift. Is it not very. doubtful whether allowing an 
inexperienced pupil to run a station will reduce the expenses? 


Another Poor Unfortunate. - 


Electricians Employment Bureau. 
My 7 experience with a certain Engineers’ Employment 
Agency may be of interest to ** A Subscriber," and others. 

I. was enrolled, and paid the subscription to this agency 
in September, 1908. In October I wrote and received a 
reply to the effect that, trade being bad, rendered it 
impossible to get any situations to offer me.” | 
Since then I have neither heard from them, nor have I 
seen their advertisement displayed. T | 
to S SES Alsohad. 


I am glad to see that others have given their experience 


regarding a certain Electricians’. Union, and no doubt there. 


are a good many more who. have been treated in a similar 
way, and ünless my subscription is returned with references 
at once, I. intend to put the ‘matter in a solicitor's hands 
and make an example of them. | 

"I might mention that some few months ago the same 
Electricians’ Union had an advertisement in the paper 
advising intending subscribers to look out for a special 
announcement, but, strange to say, although a constant 
reader, I have not seen anything yet. I am afraid the 
special announcement has got to come, but not the one they 
would like to see. , 
E MEC . A Subscriber. 


The Synchronising of Alternators. . 

In his quest after “simplicity,” the contributor of the 
article under the above heading in your issue of August 
19th seems to have overlooked the fact that the modern 
rotary synchroniser is probably about as simple a contrivance 
as. it is possible to conceive. For example, the instrument 
illustrated herewith consists merely of two fixed coils and a 
Z-shaped piece of iron carrying a pointer and running 
between centres. There is in such an apparatus far less to 
go wrong than in the glow lamp even, which your con- 
trioutor seems to favour, whilst admitting that it should 
preferably be duplicated, seeing that “the failure of the 
filament at the critical instant, might lead to mistake." 

Your contributor’s reasoning is somewhat difficult to 
follow. For example, he says of the rotary synchroniser 
that its movements when synchronism is nearly reached 
are slow and unsteady," whilst in the next paragraph he 
expresses the opinion that this same instrument is quite 
unnecessarily exact for modern requirements. "We hardly 
know which of these two conflicting views is the most at 
variance. with everyday experience, but, as far as we have 
been.áble to discover, no one who has once used an up-to- 
date rotary synchroniser is at all anxious to return to your 
contributor's simple contrivance,” in fact, it is the “simple 
contrivance " which usually falls into disuse. 

Even the more elaborate three-lamp arrangement which 
he advocates is more or less of a makeshift, in which the 
direction of rotation of the light replaces, in a vague sort of 
way, the definite rotation of the pointer in the rotary 
synchroniser, and the determination of the exact moment of 
synchronism is left entirely to the judgment of the operator. 
Besides this, the arrangement has the somewhat serious draw- 
back, as regards expense, of necessitating six transformers to 
operate it as compared with the two transformers which are 
all that, are required by the rotary synchroniser. Such a 
device, moreover, is only applicable to a three-phase plant, 
whereas the synchroniser can be equally well used on single, 
two, or three-phase systems. "M 

: Your contributor farther, expresses the opinion that the 
rotary instrument is a mystery, the inner workings of which 
aré beyond the comprehension of the non-technical man.” 


Whether, apart from all other considerations, it can be con- 
sidered advisable to leave an expensive installation to the 
tender mercies of a non-technical man," may be a debatable 
point, but even the least technical can hardly fail to 
understand the use of the synchroniser.. Could anything 
well be simpler, in fact, than an instrument in which a 


pointer rotates in one direction if the incoming machine is 
too slow, and in the other if it is too fast, and in which, 
moreover, the exact moment of synchronism is shown by the 
pointer coming to a vertical position ? No greater mental 
effort is called for in its use than that necessary to determine 
when the hands of the switchboard attendant's watch indi- 
cate 12 o'clock. (It is noticeable, that even the least 
experienced members of the staff appear able to determine 
when this is the case with considerable ease ; more 
particularly so should this happen to “synchronise” with 
the dinner hour.) | 
With your contributor's remarks as to the inadvisability 
of working synchronising lamps from the same transformers 
as the voltmeters, we are in entire agreement; but here, again, 
the advantage is all in favour of the rotary synchroniser, 
since the instrument illustrated only requires some 10 watts 
for its operation, whereas a synchronising lamp cannot well 
take less than from 30 to 40 watts. For this reason a well- 
designed rotary synchroniser can be worked off voltmeter 
transformers if required, whereas a synchronising lamp 
cannot, — 
s Everett, Edgecumbe & Co., Ltd. 


Westminster, August 23rd, 1910. 


Coasting Clocks. 


We notice, from your leaderette of last week, that you are 
still inclined to advocate the use of time meters even in 
preference to the ampere-hour meters, which have proved so 
múch more suitable to our conditions. me 

As you probably know, time meters have been tried here 

on a good many systems, but, in nearly all cases, have been 
discarded for the very reason which the Americans seem to 
consider desirable, namely, that the men try to get a too 
rapid acceleration, with the result that the motors get burnt 
out. Wethink you will admit that this is a serious objection, 
and it is one which we have not heard satisfactorily explained 
away. 
The American system of registering coasting time only 
does not seem to possess any particular advantage over the 
original arrangement, and it certainly renders the device 
much more complicated. 

The trend of opinion among tramway managers in 
England is emphatically towards ampere-hour meters, and out 
of nearly 60 towns now using car meters, over 50 have 
definitely settled on ampere-hour meters, whilst most of the 
small remainder are keeping to the older idea of watt-hour 
meters. 

For Venner & Co., | 
, ERNEST E. SHARP, Ma nager 


London, S. W., August 30th, 1910. 
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Design of Electric Cooking Apparatus. 

. I have read the correspondence appearing in the Electrical 
Times under the above heading, but think that * Iconoclast” 
: is somewhat hard on the manufacturer. 

As with every other piece of electrical apparatu&, there is, 
no doubt, room for improvement, but numerous, almost 
insurmountable, difficulties are in the way of rapid progress, 
principal amongst which is the want of co-operation between 
the maker or designer and the distributor of his products. I 
think, if “ Iconoclast” had only gone into the matter care- 
fully with the makers of the particular apparatus he condemns 
80 strongly, and worked in conjunction with them, he would 
have got what he wanted. 


This, I think, is the crux of the whole question of 
domestic appliances, as distinguished from scientific 
apparatus. The manufacturer in this country does not 


come sufficiently in direct contact with the consumer or 
user of his apparatus. His information is generally obtained 
second hand, or through channels which make out to him a 
case somewhat on the lines of a legal authority, without 
sympathy. When the manufacturer does get into contact 
with the actual user of his appliances, ten minutes or a 
quarter of an hour's talk gives him more information than 
hundreds of letters and secondhand opinions on the subject. 
The purveyor of electrical manufactures is generally very 
jealous of allowing the manufacturer to communicate at all 
with any of his customers or users of his appliances, which 
in itself naturally places the latter at a great disadvantage. 
Reference has been made to the gas oven. Now I am 


acquainted with the gas stove manufacturers of this country, 


and know fairly well the difficulties they have had to 
contend with ; they, however, had very considerable help 
from the gas companies and others, which enabled them. to 
bring out a serviceable article ; this co-operation was the 
means of enabling the gas stove makers to put down plant, 
large companies were formed, and thousands of pounds spent 
on designs and patterns, which could only be paid for by 
large sales. 

The electrical manufacturer has encountered far greater 
difficulties, and has been encouraged with very little support 
indeed from the various sellers of electricity; in fact until 
a few months ago it was necessary to employ a staff, whose 
chief duties were to persuade the latter community that 
electric heating and cooking apparatus was worthy of 
serious consideration at all. 

This, in itself, has been a very difficult matter. 


lamps are reducing their immediate revenue to a rather 
alarming extent, they instantly rush to the manufacturer of 
heating apparatus and expect him to be ready, at a moment’s 

notice, with a thoroughly serviceable apparatus designed on 
the lines of gas cookers ; if he fails to do this he is soundly 
abused for not being up to date, &c. 

This is all very well, but it should be borne in mind that 
the design of electrical heating apparatus, and particularly 
cooking stoves, requires infinitely more careful thought, 
experimenting and research than gas cooking apparatus. A 
gas cooker really employs only three trades, viz., iron foundry, 
tin smiths and vitreous enamelling. The electric stove has 
the problem of insulation at high temperatures to: contend 
with, economy in transmission of heat to the vessels, and a 
dozen or two other incidentals. The manufacture of the gas 
stove cannot be compared with it. 

I do not think it will ever be possible to manufacture an 
electric cooking stove at the same cost as the gas cooking 
stove for the same capacity, but the question of prices raised 
by your correspondent is almost entirely one of quantity. 
The gas stove manufacturer gets orders for 500 or 1,000 
stoves at a time, whereas the electrical manufacturer is asked 
to quote for a dozen, or perhaps 20, and thinks himself lucky 
if he gets an order for one, which he is then expected to do 
at the same price as the 20.. The small quantities asked for 
often do not pay for the cost of draughtsmen’s salaries, 
organisation, &c., which must be incurred before a single 
article. is sold. 

The company I am associated with have recently had 
some considerable encouragement, enabling them to launch 
out and spend money on the design of à cast-iron cooking 
stove on somewhat similar lines to a gas stove. The cooker 
comprises a large cast-iron structure oven with heavy lagging 


Then. l 
when the supply companies find that metal-filament 


all round to € -againgt- loss- of: heat, interior of oven 
with enamelled linings like a gas stove, and havi ing removable 
replaceable heaters throughout, without necessitating the 
taking down of any part of the structure. On the top of the 
oven is the hot plate for boiling vessels and grilling, com- 
posed of two circular ring heaters, and one oblong: grill, all 
replaceable, and a chamber underneath these, over the top 
of the oven, for keeping food warm. . Ob mse! 

A fact that I think should not be lost sight of is that the 
electric kettle or water boiler, of any description, is a kettle 
plus a stove; yet there are some people who think the 
electric kettle should come out about the cost, of an ordinary 
copper kettle, produced hy thé thousand. 

Àn attempt was made to comply with a special" request 
construct cheaper apparatus somewhat on the lines of oil 
cookers, These appliances gave very efficient results rejra 
ing consumption of current, and cooked very. well, hut, they 
have not the scope of a gas cooker,’ nor were they- eyer 
intended to fill that rôle.: Such appliances, however, had 
the advantage of being used on a table or stand, and were 
easily portable. The demand now is for. heavy permanént 
structures like gae cookers. - - 

If the sellers of current will back up ilie manufacturers by 
supplying .current at an extremely low rate, and assist. hy 
explaining (not abusing) where the apparatus. fails or San 
be improved upon, we will do all in our power. to follow. up 
suggestions and come forward with the design. of suitable 
electrical cooking apparatus. 2 


nene e August 22nd, 1910. 


[Mr. Archer addressed the foregoing letter to, us at. the 
same time as to our ‘contemporary, in which also „ this 
subject has been under discussion.—Eps. E.R. T be 


Chas. H. Archer.” 


|. .  . Loose-Leaf Books. i 

Thé writer has recently been interested in loose-leaf books 
for meter reading, and they have been adopted here as an 
experiment. 

I should be pleased to learn if any of your readers ls 
experience of this class of book for the purpose indicated, 
and, if so, whether they have been found successful. 

B T ° 8. Bousfield. 
Margate, August 19th, 1910. r | 


[ An article on this subject appeared i in our issue of J anuaty 
Ist, 1909, and was followed by correspondence.—Eps. E. R.] 


A New German Trust.—The recently reported inten- 
tion of the BERGMANN ELECTRICITY WORKS Co., af Berlin, to form 
a financial trust has now so far matured that the undertaking - has 
just been registered with a share capital of .£600,000 under the 
title of the Bergmann: Electricity Enterprises Co. 4. the former 
taking over. £295,000 of the shares, Justizrat Rosenthal £150,000, 
and Fritz Bartmann £150,000. The new company: takes 
over such of the departments hitherto carried on by the parent 
company as relate to the construction of electric railways, towns 
and overland central stations, &., for its own account or for third 
parties, together with the acquisition of concessions for the 
industrial utilisation of electric power, the acquisition or financing 
of undertakings of thi kind, especially shares, bonds, various rights 
and debentures, in order to obtain a dominating influence.in.the 
enterprises. For this purpose the Bergmann Electricity Works Cb. 
undertakes to leave to the new company all such schemes, ooneeb- 
sions, participations, &c., in return for reimbursement of cash 
expenses or prime costs, and all drawings and preliminary works 
for permanent use in case of being taken over, and also to grant o 
the new company for five years the preferential right to the 
acquisition of the parent company's shareholding in the Bavarian 
Overland Central Station Co. at the oost price. 


„ Dispute at Preston. —A corres- 
ent writes: — A new enterprise at the large establishment of 
Messa. Dick, Kerr & Co., of Preston, has had curious con- 
sequences. On August 25th 90 pattern-makers of Preston came out 
on strike, their notices following a demand for a 28. per week 
advance in wages having expired. It appears that some time ago 
Messrs. Dick, Kerr & Co. embarked upon a new enterprise in the 
construction of steam turbines. To enable them to cope with any 
orders, they decided to make all their standard patterns at once, 
and for this purpose engaged between 60 and 70 pattern-makers. 
It is stated that the pattern-makers, taking advantage of this 
abnormal demand for labour, asked for an increase of 2s. per week. 
The masters were unable to concede the demand, and the notices 
served by the men have expired. One of the masters states that the 
only possible reason for the men's application was the abnormal 
position created by the new industry at Messrs. Dick, Kerr & Co.'s 
works. He contended that the state of trade generally did not 
warrant any increase," 
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THE SAFETY GIRDER RAIL SYSTEM. 


AN arrangement of live conductor rail for electric traction, which 
has certain features of interest owing to its adaptability for use in 
semi-permanent and temporary situations, such as in dooks, 
shipyards, works, &c., and in the carrying out of constructional con- 
tracte, has been patented and introduced by Mesers. P. Allman and 
Oo., of 16, John Dalton Street, Manchester, and is known ás the 
Safety Girder Rail System. A good idea of the essential portions of 
the safety-rail system can be gathered from the sectional views, 
reproduced herewith, of direct-current and three-phase conductor 


: COLLĘOTOR GEAR, SAFETY GIRDER RAIL SYSTEM. 


raile, in which the conductors are attached through insulators to an 
H-section joist, which is supplied in self-contained sections up to 
30 ft. long. 
The arrangement, of course, lends itself to variations in detail, 
and for the temporary work of the contractor, a flat bottomed bull- 
headed rail, such as is used for temporary railway sidings, can be 
spiked to the sleepers, replacing the H-section joist. 
A more elaborate arrangement provides a bracket on each sleeper, 
designed to support a continuous protective board on the top and 


VIEW SHOWING THE SAFETY GIRDER RAILI USED ON A 
CRANE TRACK. 


two continuous side timbers, thus almost entirely boxing in the 
live conductors. 

The arrangements so far mentioned are for completely insulated 
systems, and the makers claim that without protective side timbers 
they give sufficient security against accidental shocks to workmen, 
Ko. A single conductor, with running rail return, can, however, 
be used, the conductor being bolted up to the rail through insulators 
and provided with a protective board. 

The cover or top flange prevents sleet from accumulating on the 
conductors, and thus secures the uninterrupted use of the track—a 
matter of importance in many cases. 

The makers supply a collector gear, link suspended and spring 
controlled in the case of the over-running type, or with counter- 
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weights for an under-running arrangement, and a special collector 
gear is provided where points have to be negotiated. 

The system, which has been used during the construction of a new 
dock at Liverpool. for the contractor's oranes, &c., and has replaced 
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SECTIONS THROUGH 3-PHASE. AND DIRECT CURRENT 
GIRDER RAILS. 


the plug and flexible system for dock cranes at the Blyth Ship- 
building Co.'s yard, is simple in detail, and, we understand, has 
given satisfaction where it has been used. Our views show a crane 
running on a track of this description, and the collector gear used 
in connection with it. f | 


pa a ] 
NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


The “Clyde” Patent Capstan. 


In this capetan, manufactured by MESSRS. BRUCE PEEBLES & Co., 
LTD., of Edinburgh, under Dixon & Baxter's patents, the capstan 
head is not fixed to the spindle in the ordinary way, but is revolved 
by a clutch sliding on the upper end of the spindle inside the head. 


Fig. 1.—CURVE OF CURRENT CONSUMPTION, “CLYDE” CAPSTAN, 


The rope is, however, permanently attached to the head, giving a 
positive pull as soon as the head begins to revolve, and thus 
avoiding the slipping and wearing and lost work which occurs 
when, as ordinarily, a loose rope is used. 

he general arrangement of a handle-type "Clyde" capstan is 
shown in Fig. 3, and consists of a cast-iron ribbed box, with 
a watertight manhole, housing a series-wound motor, which 


Fic. 2.—CURVE OF CURRENT CONSUMPTION, ORDINARY 
ELECTRIC CAPSTAN. 


drives through a worm, worm-wheel, pinion and spur-wheel on to a 
vertical spindle, which is coupled through an internal clutch to the 
capstan head. 

The worm is triple-threaded, of wrought-iron, and gears into a 
phos or-bronze wheel, having ball thrust bearings, and running 
in oil. : ` 


Vol. 67. No. 1,710, SEPTEMBER 2,1910] THE ELECTRICAL REVIEW. 


373 


Both pinion and spur-wheel are machine-cut steel, and they also 
run in an oil bath. The motor, controller, main switch and fuses 
are totally enclosed, and are mounted inside the capstan box, the 
controller being operated through bevel gear, by a lever which can 
only be inserted or removed when the controller is in the off 
position. 

Lamps are provided for lighting the interior of the capstan box, 
and for warming purposes. 

A number of these capstans are in use at various docks on the 
Clyde, and various comparative tests which have been made with 
ordinary electric and hydraulic capstans of the loose-rope ty pe, show 
that the latter average 3:6 revs, for one of the Clyde type in 
hauling the same distance, 
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Fic. 3. HANDLE TYPE “CLYDE” CAPSTAN. 


A comparison of this kind shows that when hauling 183 tons 
over a distance of 80 ft. in 38 sec., the "Clyde" capstan took a 
maximum current of 116 amps., an average current of 51 amps.. or 
138 unit. while an ordinary type electric capstan required a 
maximum current of 200 amps., and an average current of 69 amps.. 
or 175 unit. showing an economy in the former case of 28 per cent. 
in current consumption. 

We reproduce two comparative curves of current consumption. 
An alternative lever and pedal type of control is also provided 
with these capstans, in which the internal clutch is actuated by 
the pedal, and they can be adapted to work on A. C. circuits. 


The * Butt” Are Lamp. 


The most attractive feature of the Butt" arc lamp is claimed to 
be its simplicity— There's nothing in it to get out of order." It 
possesses no clockwork or shunt coils, and one type of lamp, using 
ordinary round flame carbons, suffices for direct or alternating- 
current circuits. | 

Our views herewith show the exterior of a long-hour type lamp 
with dioptric inner globe, and the interior of one of these lamps. 
Dealing with. the latter view, the central vertical carbon is 
clutched ; the inclined carbon (to the right), under the influence 
of a pulling magnet, shown under the cover, is moved laterally in 
order to strike and form the arc. | 

As the carbons do not move horizontally after the arc is struck, 
the arc chamber ís effectively sealed against the rod chamber. 

The clutched carbon determines the feed, through slight pressure 
of its point on a lever, which operates the clutch holding the carbon 
or allowing it to slide down, according to the consumption of the 
point. Current is finally interrupted by the automatic diecharge of 
the stump of the clutched carbon. 

Conical-shaped inside globes are fitted to all lamps, thus keeping 
the exterior globes clean, and the latter are closed, air being 
admitted through openings at the upper brim, passing down 
between the globes, and rising past the ash tray into the inner 
globe up to the arc, the fumes of which are carried directly into 
the open. The dioptric inner globe fitted to long-burning lamps 
gives a widespread illumination, suitable for street and similar 
lighting. 

The lamp is made in 8, 10 and 12-amp. sizes, in short (8-10) 
hour, long (16-18) hour and double carbon (32-38-hour) patterns 
Various diameters of carbon are supplied, according to circum 
stances, and a change of size only necessitates altering the carbon 
holders and carbon guide plates—a matter of a few minutes. 


In the case of the double-carbon "Butt" lamp, the arc is 
switched from the first carbon pair to the second, and back again, 
automatically as soon as the carbons are consumed, and this feature 


obviates the necessity of using carbons of varying length according 


to season, thus saviny in trimming and carbon costa. E 


FIGS. 4 AND 5.—ViEWxs oF THE " BUTT" ABC LAMP AND 
: INTERIOR MECHANISM, | 


The "Butt" lampe will also run in series with perfectly satis- 
factory results. 

These lamps (constructed on the Conta patent) are being manu- 
factured by the GENERAL ELECTRIC Co., LTD., of Queen Victcria 
Street, E.C., at their Witton Works. Birmingham. 


“Therma” Heating and Cooking Apparatus. 


We illustrate herewith three useful electrical appliances oon- 
structed on the “Therma” system, and supplied by the ARMORDUCT 
MANUFACTURING Co.. LTD., of Farringdon Avenue, E.C. These are 
a two-pint kettle. shown in fig. 7; a domestic iron, fig. 6 ; and an 
auto-cistern, fig. &. | 


Fd. 8. 
"THERMA" HEATING APPLIANCES, 


“he “Therma” heating elements, with which this apparatus is 
provided, consist of nickel-steel alloy strip, covered by some non- 
oxidising metal, and wound on’ a suitable insulator. For ordinary 
apparatus mica insulation is preferred, but in the case of the larger 
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heating apparatus, ovens, &c., a special artificial stone is employed 
in place of mica. 

The construction is such as to facilitate replacements in case of 
damage to any part. The reliability of the system has been 
thoroughly tested, several stock pattern irons having been under 
9 continuously for some months, with perfectly satisfactory 
results. 

The “Therma” auto- cistern is constructed on novel lines, being 
provided with an automatic regulator, which cuts out all the 
heating elements, except a small one absorbing from 50 to 100 watts, 
when the water reaches the desired temperature. When the water 
is drawn off, and the temperature reduced, the circuit is auto- 
matically re-established until such time as the temperature has 
again reached the desired limit. 

The Therma apparatus covers every description of domestic 
heating and cooking device, also cigar lighters, bed warmers, 
soldering irons, glue pots, &c. 


Flat-strip Resistance Nets. 


A new type of resistance material which Messrs. Schniewindt, 
of Neuenrade, Westphalia, have recently introduced, and for which 
Mr. H. H. CRESSALL, of 13, Summer Row, Birmingham, is sole agent 
in this country, has been brought to our notice. It consists of a 
woven grid or net, composed of metal ribbon, with a warp of insu- 
lated asbestos thread or string. As will be seen from our illus- 
tration, fig. 9, the warp threads are wide spaced, thus providing 
for efficient ventilation, and exposing an exceptionally large area of 
the metal strip for cooling. 

The strip material is constantan, which has a temperature 
coefficient of 000005. These resistance nets are very light in 
weight, and extremely pliable, being no stiffer than thin cardboard ; 
also they are unaffected by vibration, not easily broken, and 
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Fic. 9.—FLAT-STRIP RESISTANCE NET, 


occupy the minimum of space when built up into complete 

rheostats, the building-up process being a comparatively easy 

matter also. They are especially suitable for regulators and con- 

trollers, and for motor starters up to 20 H. P. 

R We mar mention that they are stocked in Birmingham by Mr. 
ressall. 


A Window Prize-Fight. 
An effective window novelty, which proved a great attraction in 


the window of the Baltimore office of the WESTINGHOUSE ELECTRIG 
AND MANUFACTURING Co., consisted of a miniature Jeffries- 


1.—Box,24 in. square, 8 in. hixh, 8. in. hole out in to i 
: 8 in. 8. in. P. 2.—8. in. fan. 8.— posts 
with two ropes; posts 5 in. from edge of S. in. hole. 4.— Screen acne lin 
Seri poe 8-in. d ERN mesh screen cr chicken wire. 5 —Two 
8, Bin. diameter, light rubber inflated ; i muc 
bs A A , weight about as much as a 


Fic. 10, 


Johnson prize-fight, in which the cOmbatants—two light rubber 
balls, decorated with white and lla?k smiles respectively —- were 
made to bounce backwards and forwards in a diminutive arena. 
The details of this "electrical" prize-fight can be gathered from 
the figure reproduced herewith ; the fan which supplied the draught 
was an 8-in. one, of Westinghouse make. 


Tungsten Street-Lighting Fittings. 


The importance which street lighting has assumed to the 
electrical undertaking, and, indeed---to adopt the self-denying 
attitude of our gas friends—to the ratepayers, since the advent of 
the highly efficient metal-filament lamp, has led to the introduction 


| 
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Fic, 11.—“STREETLITE” FITTING, WITH BRACKET ARM. 


of many handy lanterns suitable for these lamps, singly or in 
clusters. The WARDLE ENGINEERING Co.. LTD., of 196, Deansgate, 
Manchester, specialise in Streetlite fittings of all kinds, and to 


Fic. 12.— DRAWLITE " INVERTED FITTING. 


FiG. 13.—BEATARK FITTING. 


‘take from a single 50-c.P. lamp to a cluster representing 2,000 C. p., 
‘the latter provicing an effective substitute for are lighting 
under certain conditions. One of these fittings, with a bracket-arm 
adapted for use on a one-time gas standard, is shown in fig. 11. It 


i 
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will be seen that the lantern is finished off with a metal bonnet of 
suitable design; the upper portion of the globe is opal, and venti- 
lation is provided through the bottom of the globe and top of the 
bonnet. , 

Another pattern of street-lamp fitting, which meets the tendency 
to eliminate the globe, is the Beatark,“ a view of one of which is 
shown in fig. 13. In this case a curved aluminium reflector is 
provided, with apertures for the insertion of the lamps into the 
holders, and a wide diffusion of light is secured. This fitting, 
which can be provided with an anti - vibration suspension, is made 
in three sizes, suitable for either a single lamp or a cluster. 

A type of fitting for inverted lighting, in which capacity it is 
claimed to give a much steadier light than the inverted arc lamp, 
is the Drawlite (fig. 12). This is made of enamelled zinc, 24 in. 
in diameter, and the lampholder in the base can be used with a 
plug adaptor if desired. 


The Barry and Clarke Temperature Indicator. 


This patented apparatus consists of special thermometers placed 
at points where it is desired to keep the temperature under observa- 
tion, and electrically connected to a switchboard such as shown 
in fig. 14. 

The thermometers are of the mercury type, but fitted with a 
special alloy filament running through a glass tube from the bulb 
to the top of the stem. A predetermined rise in temperature causes 
the alarm bell on the switchboard to ring and drops an indicator 
showing the location of the trouble. . 

The temperature indicating apparatus is independent of the alarm, 
and the temperature of any point where a thermometer is installed 
is read direct on the big dial over the board, by inserting a plug in 


FI. 14.—BARRY AND CLARKE TEMPERATURE INDICATOR. 


the corresponding socket. A recording instrument can be added if 
desired. The Barry and Clarke indicator has been used at the 
Union Cold Storage at Canada Dock, Liverpool, for some time, and 
it is suitable for vessels having refrigerating plants, some of which 
have been fitted. 

It is obviously also applicable in a variety of industries, where 
accurate temperature conditions are of importance. 

This indicator is being placed on the market by Messrs. G. W. 
CLARKE & Co. (LIVERPOOL), LTD., of 2B, Central Chambers, 17A, 
South Castle Street, Liverpool who have taken over the Walsall 
Electrical Co,’s Liverpool branch. 


€————— 


The German Electrical Syndicate.—4A: few months 
&go the opinion was expressed in this journal that the so-called 
secret syndicate in the German electrical industry, which was com 
posed of the four leading manufacturing firma, with the object of 
attempting to secure all contracts thrown open to public competi- 
tion, was either no longer in existence, or the revelations of its 
price protection policy had wholly counteracted its efficacy in 
the matter. It is now announced that the syndicate will expire in 
October, and is not likely to be renewed. The agreement was at 
first kept secret, but, on its becoming public, it was severely 
criticised, and was subsequently only rarely brought into operation, 
especially as the announcement of the details led to firms, other than 
those forming the syndicate, being invited to participate in the com- 
5 and this caused the objects of the syndicate to be 


THE BRITISH ASSOCIATION MEETING 
AT SHEFFIELD. 


——-, 


On Wednesday the 1910 meeting of the British Association 
for the Advancement of Science was opened at Sheffield with 
the delivery of the inaugural address of the Rev. Prof. T. G. 
Bonney, Sc.D., LL.D., F.R.S., who assumed the presidency 
in succession to Prof. Sir J. J. Thomson, F.R.S., who, it will 
be remembered, presided over the proceedings in Canada 
last year. 

The theme taken by Prof. Bonney for his presidential 
address is not of electrical interest. He mentioned that he 
had not selected petrology, as they might naturally have 
expected, partly because he thought that the great attention 
which its more minute details had of late received had tended 
to limit, rather than to broaden, our views, and partly 
because the discussion of any branch of petrology would in- 
volve so many technicalities as to make it tedious to the 
audience. He therefore selected for discussion some ques- 
tions relating to the effects of ice, which had engaged his 
attention a dozen years before he attempted the study of 
rock slices, and directed his hearers’ attention to some aspects 
of the glacial history of Western Europe. | 

Before proceeding with this subject, the president alluded 
briefly to the exceptional progress that had taken place in 
Sheffield since the Association held its last meeting there, 
31 years ago. It had become a city with a Lord Mayor, had 
enlarged its area by more than one-fifth, and its population had 
increased from 250,000 to 479,000. ** Communication has 
been facilitated by the construction of nearly 38 miles of 
electric tramways for home service, and of new railways, in- 
cluding alternative routes to Manchester and London. The 
supplies of electricity, gas and water have more than kept 
pace with the wants of the city. "The first was just heing 
attempted in 1879, and the second has now 23 times as 
many consumers as in those days." After alluding to the 
Sheffield University, he remarked : * I must not now dwell 
on the great work which awaits. this and other new 
Universities. It is for them to prove that, so far from 
abstract thought being antagonistic to practical work, or 
scientific research to the labour of the factory or foundry, 
the one and the other can harmoniously co-operate in the 
advance of knowledge and the progress of civilisation.” 

The Sectional addresses were delivered yesterday morning. 
That in the Engineering Section, delivered by Prof. W. E. 
Dalby, M. A., M. Inst. C. E., related to “ British Railways: 
Some Facts and a Few Problems.“ An abstract of. the 
more interesting part of this address appears below. We also 
give an abstract of the address of Prof. E. W. Hobson in 
Section A, together with some editorial comments thereon. 


British Railways. 


THE above formed the subject of Prof. W. E. Dalby's presidential 
address to the Engineering Section (Section G), which commences 
with statistical in formation and curves showing the progress which 
has been made in the years 1850 to 1910. 

He shows that the average working cost per train-mile of the 
railways in England and Wales, taken over the years 1905 to 1908, 
amounted to 41°63d., of which locomotive power accounted for 
12:07d. and traffic expenses for 12°78d., these being the most 
important items. 

Touching on the locomotive problem, he points out the increasing 
difficulty in meeting traffic demands, owing to the construction 
limitation imposed by the gauge. 

An accurate estimate of the rate at which work must be done to 
run a stated service can only be made when numerous data are 
available, but in a general way, omitting consideration of accelera- 
tion, gradients, weather conditions, &c., it may be assumed that 
the resistance of a train expressed in lb. per ton is given by the 
formule T = 5} + v?[256, and it follows that the H.P. which must 
be developed at the driving wheels to maintain a speed of 
v miles per hour on the level with a train weighing w tons, is 
H.P. = w (v[70 + v*[96,000) . | 

Curves of H.P. are plotted from this equation for various train 
weights, and the growth of the latter in recent years is indicated 
from practice. The steadily increasing demand for power directs 
attention to the problem, What is the maximum power which can 
be obtained from a locomotive within the limits of the construction 
gauge obtaining on British railways? 

Characteristic energy curves for typical locomotives are given 
and Prof. Dalby deduces that the indicated H.P. is practically pro- 
portionate to the rate at which heat is transferred across the boiler 
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heating-surface, and as this is again proportional to the extent of 
the heating-surface, the limit of economical power is reached when 
the dimensions of the boiler have reached the limits of the 
construction gauge, the boiler being provided with a fire-grate of 
such size that, at maximum rate of working, the rate of combustion 
falls between 70 and 100 Ib. of coal per square foot of grate per 
hour. 

Returning now to the consideration of the type of locomotive 
required for a local service with frequent stops; to start from rest 
a train weighing, including the engine, 300 tons, and to attain a 
speed of 3U miles per hour in 30 seconds requires about 1,350 I.H.P. 
During the period of acceleration the engine must exert an average 
tractive pull of nearly 15 tons. 

An acceleration of 30 miles per hour in 30 seoonds is considerably 
below what may be applied to a passenger without fear of com- 
plaint. But it is clear that it is just about as much as a locomotive 
can do with a train of reasonable weight. Even with a gross load 
of 300 tons, nearly one-third of it is concentrated in the locomotive, 
leaving only 200 tons to carry paying load. The problem of quick 
acceleration cannot therefore be properly solved by means of a steam 
locomotive; but with electric traction, the limitations imposed on 
the locomotive by the construction gauge and by the strength of 
the permanent way are swept away. 

The problem of quick acceleration is completely solved by the 
electric motor. 

December 18th, 1890, is memorable in the history of railway 
enterprise in this country, for on that date the City and South 
London Electric Railway was opened for traffic. 

Since that epoch-markiny year, electric traction on the railways 
of this country has made a gradual, if somewhat slower, extension 
than anticipated. But electrically operated trains have in one 
branch of railway working beaten the steam locomotive out of the 
field and now reign supreme—that is, in cases where a quick 
frequent service is required over a somewhat short length of road. 

At the end of 1908 there were in the United Kingdom 204 miles 
of equivalent single track worked solely by electricity and 200 miles 
worked mainly by electricity, corresponding to 138 miles of line 
open for traffic. 

It is not an easy matter to ascertain exactly how much capital is 
invested in these undertakings for the purpose of electric working 
nlone, since some of the lines originally constructed for a steam 
locomotive service. have been converted to electric working. On 
the converted lines there is the dead weight of capital corresponding 
to the locomotive power provided before electrification took place. 
The capital invested in the 102 miles of underground railways in 
London is a little over & 25.000.000. 

The total number of passengers carried (exclusive of season 
tickets) on the 138 miles of electrical track during the year 1908 
was nearly 342 millions, being, roughly, one-third of the total number 
of passengers carried on all the railways in England and Wales 
during the same period. 

The average cost of working this traffic is 223d. per train- 
mile. This figure includes the service of the lifts, which is, 
presumably. returned with the traffic expenses. The charges work 
out in this way :— 

Per train-mile, 


Locomotive power Ms -— T 8'40d. 
Repairs and renewals of carriages and wagons 150d, 
Maintenance of permanent way T 2˙40d. 
Traffic expenses : 5˙22d. 
General charges ids whe sut "m . . 152d. 
Rates and tates és a es e. 236d. 
Government duty U'Ussd, 
Compensation ... m dies O0'116d. 
Legal and miscellaneo kis 0 75d. 
Total vee 22'35d. 
The corresponding total receipts were 38'65d. per train- mile. The 
working expenses are thus 58 per cent. of the total receipts. Com- 


paring this with the figures for the whole of the lines in 
England and Wales, it will be seen that the cost for locomotive power 
on the electric railways appears to be about two-thirds of the cost on 
steam lines per mile run, the cost for repairs and renewals of 
carriages and wagons about one-half, and the cost for traffic expenses 
about one-half. 

The two kinds of working are not, however, strictly comparable, 
as all the conditions of tratfic in the two cases are different, and the 
length of the electric lines is relatively. so small. that the problems 
which arise out of the transmission of electric power over long 
distances are excluded. The traffic expenses and the cost of 
repairs and renewals of carriages and wagons, general charges, 
&e. are practically independent of the kind of power used for 
locomotive purposes, and, moreover, the difference in weight of 
the electric trains and the steam-hauled trains is, on the average, 80 
great that no comparison can be instituted without ton-mile 
statistics. 

Particulars of the systems of electric traction in use nre given, 
with which our readers are already familiar. 

During the last ten years a considerable number of trial installa- 
tions of power- signalling apparatus have been made by the railway 
companies of this country. 

Ot the several systems tried and proposed three bulk largest in 
the equipments applied in this country, namely, the all-electric, the 
low-pressure pneumatic, and the electro-pneumatic systems. 

The " all-electric " system is represented by installations of the 
McKenzie-Holland and Westinghouse system on the Metropolitan 
and Great Western Railways, by installations of the Crewe“ 
system on the London and North-Western Railway, and by installa. 
tions of Siemens Bros, on the Great Western Railway. The general 


feature of the all-electric system is that the points are operated by 
motors sunk in pits by the side of the rails, the signals are pulled 
off electrically, and all the apparatus is controlled electrically. 

The low-pressure pneumatic system is represented by installations 
on the London and South-Western Railway and the Great Central 
Railway. The points and signal arms are moved by air, compressed 
to about 20 lb. per sq. in., and led to cylinders connected to the 
points and to the signal-arms. The control is also done by means 
of compressed air, small pipes leading from each air-cylinder to the 
cabin. " 

The electro-pneumatic system has found most favour in this 
country up to the present time. The equipment installed includes 
such notable stations as the Central at Newcastle with 494 levers, 
and the Glasgow Central with 374 levers, and the whole of the 
Metropolitan District system of Underground Railways. In this 
system an air-cylinder is connected to each set of points and to each 
signal-arm. Air compressed to 65 lb. per sq. in. is supplied to the 
cylinders from a main running alongside the rail way and kept charged 
by small air-compressors placed at convenient intervals. Each air- 
cylinder is provided with a small three-way air-valve operated by 
an electro-magnet. The movement of each air-valve is controlled 
electrically from the cabin through the electro-magnet associated 
with it. 

The obvious advantage of power signalling is the large reduction 
of physical labour required from the signalman. One man at a 
power frame can do the work of three at the ordinary frame. 

Several of the power-signalling installations are automatic in 
the sense that between signal-cabins on stretches of line where 
there are no junctions or cross-over roads requiring the movement 
of points, the movement of the signal-arm protecting a section is 
determined by the passage of the train itself. The most important 
equipment of this kind is that installed on the group of railways 
forming the Underground” system. This includes the District 
Railway with all its branches. On this line the particular syst: m 
installed is the electro-pneumatic, modified to be automatic except 
at junctions; signal-cabins are placed only at junctions and at 
places where points require to be operated ; a very complete descrip- 
tion of the system appeared in the ELECTRICAL REVIEW of March 
15th and 22nd. 1907. 

The speed at which traffic can be operated by this system of power 
signalling is remarkable. At Earl's Court junction box 40 trains 
an hour can be passed each way—that is 80 per hour—handled by 
the one signalman in the box. As the train approaches the box 
both its approach to the section and its destination must be notified 
to the siznalman. When it is remembered that with ordinary sig- 
nalling. to take an express train for example, a signalman hears 
some 24 beats on the gongs in his box, and sends signals to the front 
and rear box which give altogether some 24 beats on the gongs in 
these two boxes. 18 definite signals in all. for every express train he 
passes into the section which his signals protect, it will be under- 
stood that the system must be profoundly modified to admit such a 
speed of operation as 80 trains per hour per man. 


Prof, Hobson's Address, 


- Tu address delivered before Section A on Thursday morn- 


ing by the chairman, Prof. E. W. Hobson, of which we give 
an abstract below, was an inspiring one. We are especially 
interested in the portion dealing with the science of teaching 
mathematics to physical students. Mathematics nowadays 
is usually considered in relation to its practical applications 
—its power to open the doors of the useful sciences; and. 
with regard to the teaching of it to engineering and physical 
students, we heartily agree with the remarks of the presi- 
dent when he uttered a caution against the modern craze for 
mathematical short cuts—a caution that our teachers in the 
technical institutes would do well to take to heart. 

Most of us remember the invention of what is now known 
as “ practical mathematics.” At the time we sympathised 
with the reforming zeal and daring leadership of those who 
had the courage to tamper with the tradition of centuries in 
the teaching of this important subject. We understood 
well enough that a change was made necessary, by the rapid 
advance of practical science, in the methods of imparti 
mathematical knowledge to practical students. The old 
methods were too slow—too laborious. They consumed far 
too much valuable time—and time costs money in the 
modern world,.and in addition moves along more rapidly. 
We therefore rather welcomed the change, trusting that in 
80 daring an innovation the utmost discretion would be 
observed by its promoters and by those who would come 
after them. 

And what is the result to-day $ It can be easily stated. 
The teacher of long experience in technical work, that is to 
say, the man who knows from actual experience, has dis- 
covered that the modern system of practical mathematics, 
considered generally, is more or less of a failure. It aims at 
too much and is nowhere efficient, for students in spite of it 
are always at sea when it comes to the essential, in other 
words, to calculation. For after all, ability to calculate 
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rapidly and accurately is all that the engineering teacher 
asks of the mathematics department. At present he does 
not get this, and he finds that his students know a little of 
everything and nothing well. | 

It is well known that students of engineering form a large 
proportion of those who attend evening technical schools ; in 
fact, they form the most important class, numerically 
speaking, in nearly every centre in Great Britain.. The 
engineering student attends for a host of subjects, more or 
less closely allied, including mechanics, heat engines, 
geometry, laboratory classes, &c., and the success of the whole 
of these depends upon a proper system in teaching the 
mathematics. Yet it is found that the weakest part in the 
mental equipment of almost every engineering student is 
that of mathematics, and this does not apply to any one 
centre or district, but is common over the country. Toa 
painstaking teacher, it is almost heartrending to see his efforts 
nullified year after year, to see his brightest students at a 
disadvantage, and to sec his duller ones “ knocked out” 
because the mathematics had not been taught to anything 
like the best advantage. Not that plenty of time is not 
devoted to the subject in the generality of cases ; in fact, the 
time used up is ample, but what is tanght is not what is 
urgently required, and the important points are not “ rubbed 
home." 

It will, perhaps, he t credited that the most crying 
evil lies in the manipulation of simple equations. It is a 
fact that nine students out of ten in their second.or third 
years of attendance at the technical school—that is, when 
they are thinking of leaving it—are quite unable to manipu- 
late a simple equation with any degree of ease. Now, such 
equations occur in one form or another 10 times for every 
one of any other kind of mathematical configuration. It can 
therefore be appreciated that when a class of evening students, 
say in second or third stage mechanics, assembles, and nearly 
all the students fail to work out the unknown quantity in an 
ordinary work equation, a stress equation or what not, it is 
time to look around for a remedy in the interests of both the 
teacher and the students. There is only one way to do this, 
and it has been successfully attempted in a limited number 
of cases: it is to keep the class working at the manipulation 
of simple equations for no less a period than three months. 
This statement, may be ridiculed by some and laughed at hy 
others, but, nevertheless, those with long and true experience 
of the evening engineering student will endorse it. The 
dictum may be laid down that if a man knows the simple 
equation from the inside, knows how to manipulate it from 
every standpoint, and understands it as well as he does his 
A B C, nearly all his troubles with regard to his future 
technical training are at an end. At the present time his 
inability to master it and use it with ease is a curse to both 
himself and his teacher. 

Next to inability to manipulate the simple equation comes 
the inability to calculate the arithmetical part when the 
equation has been brought to suitable form. It is certainly 
deplorable that few students can work logarithms / /, or the 
slide rule ell : most of them, as a matter of fact, can do a 
little of each, but as they understand neither perfectly, they 
are sure to go wrong if the question is a little involved. Of 
course, many evening students are lazy, and prefer the 
teacher to do any laborious calculations, but a good teacher, 
of course, never permits this; on the contrary, he makes 
his class calculate everything. He will be lucky if he does 
not get half a dozen different answers to the same question if 
more than two or three logarithms have to be looked up. It is 
a fact that eight students out of ten, even in their third year, 
are suspicious of logarithms, and can never be relied on to 
manipulate a negative characteristic. With the slide rule, 
it is worse. Hardly any student has any proficiency at it. 
Many carry it with them to class, indeed, and are supposed 
to be able to work it, but, as in the case of logarithms, the 
answers it gives to the same question are only remarkable for 
their variety. 

These two points then, inability of simple equation mani- 
pulation and uncertainty in arithmetical calculation, are the 
chains that prevent the evening student from making any- 
thing like progress, What cares the engineering teacher 
whether the members of his class can work at absurd negative 
indices, solve quadratics by graphs, find equations of curves 
from plotted points, or even “do a little practical calculus, if 


‘at the same time he knows not the elements of the simple 


equation ! 

Without doubt the exaggerated enthusiasm for modern 
practical mathematics should be allowed to simmer down and 
a rational system take its place in a student’s first years at 
the technical school, whereby instead of his learning a 
heterogeneous mixture of everything, he would be taught a 
very few things well. 


The Scope and Tendencies of Modern Mathematics. 


( Abstract of address to the Mathematical and Physical Section, by 
PROF. E. W. Hosson, 8c.D., F. R. S., September lat, 1910.) 


THE president commenced with a sympathetic reference to the 
death of Sir William Huggins. The lifework of that brilliant 
scientist was rewarded by a rich harvest of results, of which, per- 
haps, the most important were the discovery of bright lines on the 
spectra of the nebula, and the fact that the Doppler principle 
could be applied to the determination of the velocities of stars in 
the line of sight. The “Atlas of Representative Stellar Spectra," 
published in the names of Sir William and Lady Huggins, remained 
a8 a monumental record of their joint labours. 

Some of the more elementary conceptions and methods of modern 
mathematics have become part of the common heritage of our 
civilisation, interwoven in the every-day life of the people. Perhaps 
the greatest labour-saving invention that the world has seen 
is found in our system of numerical calculation. Much effort is 
required to realise that an idea apparently so obvious embodies a 
great invention; one to which the Greeks, with their unsurpassed 
capacity for abstract thinking, never attained. An attempt to doa 
multiplication sum in Roman numerals is perhaps the readiest road 
to an appreciation of the advantages of this great discovery. 

In a large group of sciences the common language, so to speak, 
is supplied by mathematics. Each branch of science which is con- 
cerned with natural phenomena, when it has reached a certain 
stage of development, becomes accessible to and has need of mathe- 
matical methods and language ; this stage has, for example, been 
reached in our time by parts of the science of chemistry. Even 
biology and economics have begun to require mathematical methods, 
at least on their statistical side. 

Mathematics shares with the closely allied subject of astronomy 
the honour of being the oldest of the sciences. A glance at its 
more recent history will show that it has the energy of perpetual 
youth. The Royal Society Catalogue contains a list of nearly 
39,000 papers on subjects of pure mathematics alone which have 
appeared in 700 serials during the nineteenth century. 

The concepts of the pure mathematician, no less than those of 
the physicist, had their origin in physical experience analysed and 
clarified by the reflective activities of the human mind ; but the 
two sets of concepts stand on different planes in regard. to the 
degree of abstraction which is necessary in their formation. Those 
of the mathematician necessarily lack, in their pure form, just that 
element of concreteness which is an essential condition of the 
success of the physicist, but which to the mathematician would 
often only obscure those aspects of things which it is his province 
to study. The calculations in mathematics are directed toward 
ideal precision, those in physics consist of approximations within 
assigned limits of error. Much of the skill of the true mathe- 
matical physicist, and of the mathematical astronomer, consists in 
the power of adapting methods and results carried out on an exact 
mathematical basis to obtain approximations sufficient for the 
purpose of physical measurement. 

There exists a widespread impression among physicists, engineers 
and other men of science that the effect of recent developments 
of pure mathematics, by making it more abstract than formerly, 
has been to remove it further from the order of ideas of those who 


‘are primarily concerned with the physical world. The prejudice 


that pure mathematics has its sole raison d'étre in its function of 
providing useful tools for application in the physical sciences a 
prejudice which did much to retard the due development of pure 
mathematics in this country during the nineteenth century—-is by 
no means extinct. Buta great department of thought must have 
its own inner life, however transcendent may be the importance of 
its relations to the outside. Even with a view to applications, if 
mathematics is to be adequately equipped for the purpose of coping 
with the intricate problems which will be presented to it in the 
future by physics, chemistry and other branches of physical science, 
many of these problems probably of a character which we cannot at 
present forecast, it is essential that mathematics should be allowed 
to develop itself freely on its own lines Who knows what 
weapons forged by the theories of functions, of differential 
equations, or of groups, may be required when the time 
comes for such an empirical law as Mendeléeff' periodic law 
of the elements to receive its dynamical explanation by means of 
an analysis of the detailed possibilities of relatively stable types of 
motion, the general schematic character of which will have been 
indicated by the physicist ? 

The belief is very general amongst instructed persons that the 
truths of mathematics have absolute certainty, or at least that 
there appertains to them the highest degree of certainty of which 
the human mind is capable. Any considerations tending to weaken 
this belief would be disconcerting, and would cause some degree of 
astonishment. Nevertheless there are two facts which are of con- 
siderable importance as regards an estimation of the precise 
character of mathematical knowledge. In the first place, it is a 
fact that frequently, and at various times, differences of opinion 
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have existed among mathematicians, giving rise to controversies as 
to the validity of whole lines of reasoning, and affecting the resulte 
of such reasoning. In the second place, the accepted standard of 
rigour, that is, the standard of what is deemed necessary to con- 
stitute a valid demonstration, has undergone change in the course 
of time. Much of the reasoning which was formerly regarded 
as satisfactory and irrefutable is now regarded as insufficient to 
establish the results which it was employed to demonstrate. For 
example, since the time of Newton and Leibnitz there has.been 
almost unceasing discussion as to the proper foundations for the 
so-called infinitesimal calculus. More recently, questions relating 
to the foundations of geometry and rational mechanics have much 
oecupied the attention of mathematicians. Both in geometry and 
in analysis our standard of what constitutes a rigorous demonstra- 
tion has in the course of the nineteenth century undergone an 
almost revolutionary change. That oldest text-book of science in 
the world, " Euclid's Elements of Geometry," has been popularly 
held for centuries to be the very model of deductive logical 
demonstration, Criticism has, however, largely invalidated this 
view. 

With regard to mathematical invention, a most interesting 
account has been written by one of the greatest mathematicians of 
our time, M. Henri Poincaré, of the way in which he was led to 
some of his most important mathematical discoveries. He describes 
the process of discovery as consisting of three stages: the first of 
these consists of a long effort of concentrated attention upon the 
problem in hand in all its bearings; during the second stage he is 
not consciously occupied with the subject at all, but at some quite 
unexpected moment the central idea which enables him to surmount 
the difficulties, the nature of which he has made clear to himself 
during the first stage. flashes suddenly into his consciousness ; the 
third stage consists of the work of carrying out in detail and 
reducing to a connected form. the results to which he is led by 
the light of his central idea. Thus, after all, a mathematician is a 
human being, not a logic-engine. 

The President remarked that his observations up to the present 
had reference. in the main, to mathematics as a living and growing 
science related to and permeating other great departments of know- 
ledge. The small remaining space at his disposal he would devote 
to a few words about some matters connected with the teaching of 
the more elementary parts of mathematics. Of late years a new 
spirit had come over the mathematical teaching in many of our 
institutions, due in no small measure to the reforming zeal of the 
general treasurer. Prof. John Perry. The changes that had 
been made followed a recognition of the fact that the 
abstract mode of treatment of the subject that had been traditional, 
was not only wholly unsuitable as a training for physicists and 
engineers, but was also to a large extent a failure in relation to 
gencral education, because it neglected to bring out clearly the 
bearing of the subject on the concrete side of things. It is a sound 
educational principle that instruction should begin with the con- 
crete side, and should only gradually introduce the more general 
and abstract aspects of the subject. At the same time there are 
some serious dangers connected with the movement towards 
making the teaching of mathematics more practical than formerly, 
and in making the recent changes in the modes of teaching, these 
dangers have not always been successfully avoided. Attempts to 
fix too rigidly any particular order of treatment of this subject 
. are much to be deprecated and, unfortunately, such attempts are 
now being made. It is quite true that a great mass of detail 
which has gradually come to form part—often much too large a 
part of the material of the student of mathematics, may with great 
advantage be ignored by those whose main study is to be engineering 
science or physice. Yet it cannot be too strongly insisted on that 
a firm grasp of the principles, as distinct from the mere proci sses of 
calculation. is essential if mathematics is to be a tool really useful 
to the engineer and the physicist. There is a danger which experi- 
ence has shown to be only too real, that such students may learn to 
reyard mathematics as consisting merely of formula and rules 
which provide the means of performing the numerical computations 
necessary for solving certain categories of problems which occur in 
the practical sciences. Apart from the deplorable effect. on the 
Alucational side, of degrading mathematics to this level, the 
practical effect of reducing it to a number of rule-of-thumb pro- 
cesses can only be to make those who learn it in so unintelligent a 
manner incapable of applying mathematical methods to any practical 
problem in which the data differ, even slightly, from those in the 
model problems which they have studied. Only a firm grasp of 
the principles will give the necessary freedom in handling the 
methods of mathematics required for the various practical problems 
in the solution of which they are essential. 


Iron and Steel Institute. — The Buxton autumn 
meeting is to be held on September 26th to 30th, and the following 
papers are down for remlinyr E75 

"Electrie Steel Refining.“ by D. F. Campbell (London). 

"The Hanyang Iron and Steel Works.” by G. Chamier (Hankow 
China). 

"The Preparation of Magnetic Oxides of Iron from Aqueous 
solutions,” by S. Hilpert (Charlottenburg). 

“The Utilisation of Eleetrie Power in the Iron and Steel 
Industry.” by J. Elink Schuurman (Baden, Switzerland). 

“Some Experanents on Fatigue of Metals" by J. H. Smith 
(Belfast). 


STERILISATION OF WATER BY MEANS 
OF QUARTZ LAMPS. 


By MAX VON RECKLINGHAUSEN : 


ALTHOUGH the subject of sterilisation by means of ultra- 
viole& rays seems to be quite a modern one, we find, 
when looking over the literature on the subject, that it has 
been known for a much longer time tban the average 
reader may suspect. | 

The earliest time the subject is mentioned seems to be in 
1877 by two English scientists (Downes and Blunt), who 
clearly understood the enormous importance of the action of 
ultra-violet rays on microbes. Since that time we have had 
a good many publications showing the important part which 
the ultra-violet rays of the san perform in the disinfection of 


Fic. 1. WESTINGHOUSE COOPER-HEWITT STERILISER, 


the rivers. It is common knowledge in our days that the 
bacterial pollution of rivers, such as is caused by large cities, 
is practically connteracted within a few miles. On the other 
hand, we know that the pollution of water is not changed 
if the water does not flow in the open air, i.e, under the 
influence of the davlight. 

The amount of ultra-violet rays which reaches the earth 
from the sun is very small. It is much more noticeable in 
high altitudes, where it produces the well-known sunburn ; 
it is only just measurable in low altitudes. 

The idea of producing artificial sources of ultra-violet 
light is not new. The first to demand such a thing was 
the physicist, and the well-known carbon bisulphide lamp 
was the first reliable source. The researches of Finsen 
on the healing action of ultra-violet: rays created a new 
demand for such a source, and he and his collaborators 
worked out the are and spark lamps with metal electrodes 
for this purpose. The next lamp of this kind producing a 
large quantity of ultra-violet light was the mercury vapour 
lamp as invented and worked out by Cooper Hewitt: in the 
lamp sold for the purpose of general illumination, this ultra- 
violet light is uot apparent, because the glass used for the 
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manufacture of these Cooper Hewitt lamps (ordinary lead 
glass) is practically a complete absorbent of ultra-violet rays. 
The first commercial Cooper Hewitt lamps which allowed the 
ultra-violet rays to pass were the lamps constructed by Schott 
and Genossen by means of their Uviol " glass, which had 
the particular property of being transparent to a large 
amount of ultra-violet rays. These **Uviol" lamps have 
found a similar application to the Finsen lamps. 

Soon after the “Uviol” lamps, Heraeus started the 
production of molten quartz, which is considered the glass 
par ercellence for ultra-violet light sources, as it scarcely 
absorbs any ultra-violet rays, allowing practically full ge 
of all such rays produced by the arc. or spark of the metal 
electrodes which are known to be rich producers of ultra- 
violet light. The metal mostly used for these lamps is 
mercury, it being, of all metals, the most suitable and 
best known in its behaviour for vapour electric lamps. 
The pioneer work of Cooper Hewitt made it easy to 
produce such lamps. After some attempts on the part of 
Nchnatter and others, Kuech first succeeded in making a 
beue satisfactory commercial mercury vapour quartz 
amp. 

It is very strange that, once these great sources of ultra- 
violet rays were created, the application of these rays for 
such purposes as indicated at the beginning of the article 


Fic. 2.—SECTION OF STERILISER, 


was not thought of for many years, and the literature on 
these lamps does not show us any application of them for 
the study of their action on microbes. Furthermore, the 
patent literature cites only a few cases showing the appli- 
cation of the ultra-violet rays to sterilisation purposes in 
view of their effect on microbes. 

An enormous amount of work on a very large scale has 
lately been done in France on this subject, and has developed 
the entire system of sterilisation on different liquids used 
for alimentary purposes, based on the effect of the ultra- 
violet rays created in Cooper Hewitt lamps made from trans- 
parent quartz. 

The chief work in this line has been done by Prof. Henri 
in the Physiological Laboratory of the Sorbonne University, 
Paris, together with Dr. André Helbronner, who co-operated 
with Dr. von Recklinghausen with a view to developing an 
entire sterilising system of the type described. 

The preliminary work was done by studying the action of 
the ultra-violet rays on different types of microbes, aud the 
influence of the different wave lengths, &c. Dr. Roux, of 
the Institut Pasteur, in which laboratory a good many of 
the experiments were made, presented to the Académie des 
Sciences some of the work done by the above-mentioned 
gentlemen. | 
--Technically speaking, the results have so far been the 
. development of a small water steriliser for hospital use, where 
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internal arrangements is reproduced herewith. 


132 gallons of sterilised water per hour are produced from 
ordinary city water by means of one Cooper-Hewitt 
„Silica“ lamp, absorbing 3 amperes at 110 volts. A very 
large sterilising outfit is based on somewhat similar ideas, 
which sterilises 3,500 cb. ft. of water per hour, thus 
being large enough to treat the entire water supply of a town 
of about 10,000 inhabitants. 

A view of the apparatus and a diagram showing the 
No doubt 
these will prove interesting. 

The installation of the lamp is a matter of no difficulty, 
all that is necessary being to connect up the terminals 
provided in the dome top of the apparatus and to make the 
adjustment necessary for the voltage of the particular 
circuit. í 

In order that the supply of water delivered from the 
apparatus may be absolutely sterile or sterile to any required 
degree, it is necessary that there should be a means of dealing 
with the various water pressures met with in different 
districts. To accomplish this, the inlet pipe is fitted 
with an adjustable valve of a special pattern which can be 
readily set, so that, when full open, the delivery from the 
apparatus does not exceed the quantity specified ; this, in the 
case of the requirement being absolutely sterile water, is 
182 gallons per hour. | 

Referring to the diagram, the water enters the chamber 
formed by the outer cone, with a swirling motion. At the 
top of this cone it overflows and finds an outlet at the 
bottom of the inner cone, up which it rises and flows out of 
the discharge pipe at B. The swirling motion is maintained 
during the complete passage of the water through the 
apparatus, in order that it may be thoroughly stirred up and 
all microbes presented to the action of the light, the water 
coming under its influence on two distinct occasions. 

Drain cocks P are provided on the apparatus, to 
enable it to be thoroughly drained, should circumstances 
arise whereby it would not be used for a considerable 
time. 

Not only does this system provide, in the case of the 
apparatus under discussion, & continuous supply of sterile 
water available within five minutes, but the water or any 
other liquid that may be treated, is unaffected as far as taste 
is concerned, as it retains all natural gases and salts in 
solution. 

The work of Messrs. Henri, Helbronner and Reckling- 
hausen has also been directed towards the complete 
sterilisation of milk, and this they have also accomplished. 
The apparatus for this purpose, however, is more difficult to 
build than that for the treatment of water. Water is very 
transparent to ultra-violet rays ; milk, however, is practically 
opaque to these rays, and special precautions have to be taken 
so that it shall be thoroughly attacked. 


Lamp-makers' Sports.—Under the auspices of their 
joint social and athletic club, the Robertson & Osram staffs held 
their fifth annual sports on Saturday, August 27th. The meeting 
took place, by permission of the school governors, in the grounds of 
Latymer Upper School Wood Lane, Shepherd's Bush, and was 
carried to & successful conclusion before a large gathering of the 
staff and their friends. The lamp race for the girls, which is quite a 
feature of the sports of lamp-makers' operatives, was, as usual, a 
great success, there being over 60 entrants. 

The 5-mile scratch race was won by Mr. T. W. Bailey, who made 
a splendid effort in the last lap, and won easily from Mr. Bulsworthy, 
who had led all through. 

The relay race between teams of G.E.C. and Osram & Robertson 
employés was won by the G.E.C. team, who picked up the running in 
excellent style, winning the Wilson Challenge Cup for the third 
time. In the tug-of-war, the Sheppard Cup was won by the 
Robertson team pulling over both the Osram and the G.E.C. teams. 

The mile championship for the Fraser Challenge Bowl was won 
by Mr. L. Hipwell, who ran a fine race throughout, and won with 
plenty to spare; the 100 yards for the Hirst Challenge Cup was 
also a fine race, won by Mr. A. Robinson in 11$ seconds; second 
and third being Messrs. E. Robinson and A. R. Page. 

Mrs. C. Wilson presented the prizes, after which dancing was 
indulged in to music by the Clarnico military band, which also 
rendered good service during the afternoon. 

Our thanks are due to the committee, stewards and stewardesses 
for a most enjoyable day. 
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BUSINESS NOTES. 


“ Osram in a Synagogue.—According to the 
Jewish World, an installation of electric light has recently been 
added to the Bradford Synagogue, consisting of three six-light 
electroliers, carrying 50-0.P. " Osrams" in the body of the 
synagogue, and two seven-light Osram candle lamps on the 
Menoreth, on the two sides for the Holy Ark, besides lamps in the 
organ loft, and the two schoolrooms. They were lit for the first 
time on Shevuoth and proved & great success It is believed that 
this is the firet instance of & synagogue in this country being 
illuminated by metal-filament lamps. 


Trade Announcements,—Merssrs. GILLESPIE AND 
BEALES, of " Amberley House," Norfolk Street, Strand, W. C., have 
been appointed sole wholesale agents by the Berry Construction 
Co., Ltd., makers of the well-known “Tricity " cookers. Local 
agents are being established by Messrs. Gillespie & Beales in the 
more important centres of electrical distribution without delay. 

THE METALLIC SEAMLESS TUBE Co., LTD., of Birmingham, 
announce that Mr. R. Hodykinson, who has been representing them 
in the Lancashire district, is no longer connected with the company. 
They are considerably augmenting the stocks and general capacity 
of their Lancashire depóta-- in Manchester, st 13, Chapel Street, 
Salford, and in Liverpool, at 19. South John Street. 

THE CowPER-CoLES GALVANISING SYNDICATE, LTD.. of West- 
minster, announce that. owing to the lease of their works at Chelsea 
having expired, and to the large increase in their business, they 
have secured much larger works. known as the Magnet Galvanising 
Works, Bow Bridge, Stratford, E., where a large up-to-date plant is 
being installed for their patent regenerative galvanising, which 
will be worked in conjunction with their improved process of hot 
galvanising (Cowper-Coles patent) The company will be in a 
position to undertake the galvanising of all classes of work, 
including tank work and tubes. 

THE SMOKE CONSUMPTION SYNDICATE, LTD., who control the 
Cowper-Coles patents for the consumption of smoke, have recently 
erected a plant at Willesden for the manufacture of their caloriser 
bricks. These bricks. which are made of a special material, are 
used as a lining for the flues at the back of the furnace. ao as to 
obtain an increased temperature, and at the same time consume the 
smoke. The company is now applying the caloriser bricks to 
water-tube boilers as well as to Lancashire and Cornish boilers. 

Messrs. BALCKE & Co, LTD. have appointed new agents as 
follows :—For Scotland: Messrs. Morris, Warden & Co., 68, Gordon 
Street, Glasgow: for Birmingham District: Messrs. Frank R. 
Cerrito & Co., Exchange Buildings, Stephenson Place, Birmingham. 

THE BRITISH ELECTRIC CALIBRATED FUSE Co. have removed 
from Harpenden to Luton, Beds., as the old works were too small 
and there was no room for extensions. Telephone number: 278 
Luton." Telegraphic address: Fuses, Luton." 


Dissolutions and Liquidations, —PorrswonTH ELEC- 
TRICAL APPLIANCES Co. LTD.—4AÀ meeting of creditors will be 


held at 36, Cannon Street, Birmingham, on September 6th ; Mr. H. 
HaoRett, liquidator. 


Bankruptcy Proceedings,—H. J. BURDETT, electrical 
engineer, Rugby and Coventry.—- Notice is given of a first and final 
dividend of 3s. in the “, payable on September 6th at 12, Cherry 
Street, Birmingham. 


Book Notices. — Journal of the Institution of Elec- 
trical Engineers.“ Vol. 45. No. 203. London: E. and F. N. Spon, 
Ltd. The issue for August contains the following papers: —“ Short- 
circuiting of Armatures and the Resulting Forces on Armature 
Windings, by Miles Walker; Turbo Field Magnets for Alternate- 
Current Generators" by Miles Walker: Electric Braking on the 
Glasgow Corporation Tramway System,“ by A. Gerrard: " Hydro- 
Electric Installations of Sweden," by A. V. Clayton: Commu— 
tation Phenomena in Direct-Current Machines,“ by G. W. Worrall ; 
"The Examination of Water by Electrical Methods,’ by W. P. 
Digby. 

"Practical Measurements.“ By A. W. Siddons and A. Vassall. 
1910. London: Cambridge University Press. Price ls. 6d. 

Applied Mechanics and Mechanical Engineering.“ Vol. V. By 
Prof. Andrew Jamieson, 1910. London: Chas. Griffin & Co., Ltd. 
Price 78. 6d. 

" British. Standard Specifieation for Portland Cement." 
neering Standards Committee. Revised. August, 1910. 
Crosby Lockwood X Son. Price 5s. net. 

"Workshop Wrinkles and Recipes.“ 1910. 
Marshall & Co. Price Is. net. 

" Model Gliders. By E. W. Twining. 1910. 
Marshall & Co. Price Is. net. 

American Street Railway Investments.“ 
York : McGraw Publishing Co. 

“Science Abstracts. Vol. XIII, part 8. Sections A and B. 
August 25th, 1910. London: E. & F. N. Spon. Ltd. Price Is. üd. 
euch. 

Ud ransactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXVI, part 9. August, 1910. London: 
Andrew Reid & Co., Ltd. 

“Year Book of the Michigan College of Mines, 1909-1910." 
“Graduates of the College. 1909," and “Views of the College.“ 
June, 1910. Houghton, Mich. : The College. 

British Engine. Boiler, and Electrical Insurance Co.'s Chief 
Engineers Report for 1909.“ Manchester: 12, King Street. 

"Power and its Transmission." By Thomas A. Smith. 1910. 
London: E. & F. N. Spon. Price 2a, net. 
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No. 17. 1910. New 


London: Percival, 


Catalogues and Lists, — Mn. C. FoNTEYN, 83, Mortimer 
Street, Great Portland Street, London, W.-—14-page pamphlet, with 
illustrations, particulars and prices of “Triumph” contact carbon 
brushes for dynamos and motors. 

MESSRS. WEBSTER & BENNETT, LTD., Coventry.—32-page cata- 
logue (Section B") containing a number of good half-tone illus- 
trations and descriptive particulars of their multiple spindle-drilling 
machines, the smaller sizes shown being adapted for manufacturing 
purposes and the larger sizes appealing more particularly to rolling 
stock builders, and gas and marine engine builders. Two sizes of 
sensitive drilling machines are also shown. Section B " catalogue 
(16 pages) contains a description of horizontal boring machines, 
made by the Werkzeuymaschinenfubrik Union, of Chemnitz, for 
whom Messrs. Webster & Bennett are sole agents in this country. 
Copies of these catalogues will be sent on receipt of trade card to 
anyone interested. 

Messrs, E. J. DUGDILL & Co., Failsworth.— Leaflet showing a 
new design of dining-room pendant for electricity or gas. 

THE STERLING TELEPHONE AND ELECTRIC Co. LTD., 200, 
Upper Thames Street, London, E.C.—76-page catalogue (abridged) 
No. 170, in which are given full particulars and a large number of 
illustrations, also prices, of their latest patterns of telephones and 
electric bells. This publication cancels all previous general issues 
of the firm's catalogues. Special attention is directed to revised 
prices of the U 575 wall switchboard for battery or magneto ringing 
instruments. A separate booklet (No. 168), in which 40 diagrams 
of connections are given, is supplied to customers on application. 
The catalogue before us covers Parlyphones, "Twencen" telephones, 
battery-ringing and magneto-ringing telephones, comm on-battery 


automatic intercommunication telephones, waterproof mining tele- 


phones, portable military ‘phones, extension switches, condensers, 
junction boxes, waterproof iron-case bells for damp positions, electric 
sirens, electric bell indicators, bell pushes, fire indicators, batteries, 
and a variety of wire and wiring sundries. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.— Several new illustrated price lists have been received: 
X 1,416, relating to Witton” switches for 600 volts, single-throw 
and change-over types ; X 1,415, dealing with " Salford" type iron- 
clad switchgear and house-service and motor cut-outs ; E 1.4185, 
describing the Butt arc lamp, to which full reference is made on 
another page of this issue ; and E 1,419, particularising several special 
lines of electric fans. l 

THE ELECTRICAL Co. LTD., 122-124, Charing Cross Road, 
London, W.C.—August price list of Aegma metal lamps. 

MEsskS. SCHMIDT'S SUPERHEATING Co., LTD., 28, Victoria 
Street, Westminster, S.W.—-32-page pamphlet, containing on 
alternate pages pictures of locomotives on the great British rail- 
ways which are fitted with the Schmidt euperheater. Facing each 
picture there appears some specification matter relating to the 
engine there shown. Notes on economy and maintenance appear 
on later pages, and a list of engines built in 1910 which are fitted 
with these superheaters. 

Messrs. LAMBIE, WBIGLEY K Co., 116, City Road, London, E.C. 
—Leaflet showing, and mentioning the advantages of, the Lam- 
rig " spring lock washer for use on all classes of machinery subject 
to vibration. 

Messrs. ENGINEERING SUPPLIES, LTD., 28, Victoria Street, 
Westminster, S.W.—lIllustrated list showing a number of their 
original designs of thermometers, including steel, mercury, com- 
pensation and self-registering thermometers, also graphite pyro- 
meters and other lines manufactured in the firm's thermometer 
department. s 


For Sale.—Messrs. W. SALISBURY & Hamer will sell 
by auction on September 15th the entire contents of No. 2, Electrical 
Works, Weir Street, Blackburn. MESSRS. FOWLER, RICHARDSON 
AND POTTIER will sell by auction on September 8th a quantity of 
surplus plant and machinery. See our advertisement pages in this 
Issue. 

Openings for Foreign Trade, — FRANCE. —An American 
Consul reports that there is a good opening for gas engines at 
Calais: also that before many months there will be a good market 
for electric motors and other electric apparatus, as a new electric 
plant is about to be built. 

Rot MAN IA.— An American Consul reports as follows: —“ The 
population of Bucharest is about 300,000. The city is very wide- 
spread and covers an area of about 25 square miles. There is at 
present one street railway system operating about 32 miles of 
double-tracked lines, of which 33 miles are electric and 28} miles 
are horse-car lines. Upon these, 138 horse cars and 10 electric cars 
are employed, and the company has six electric cars in reserve. 
All of the cars are small and of inferior pattern. A few were 
purchased from Brill & Co., of Philadelphia, some 15 years ago, and 
the rest were supplied by Dick, Kerr & Co., of London. The con- 
cession of the present company expires in six years, and unless an 
extension is obtained its assets revert to the municipality of 
Bucharest. A new company, 25 per cent. of whose capital is 
owned by the city, has lately obtained a charter, and expects in the 
near future to build and equip 14 miles of electric lines, six of 
which it is stated will be built in the present year. The old com- 
pany is attempting to obtain an extension of its concession, but 
whether it obtain such an extension or its properties revert 
to the city, a consolidation of the two companies will probably 
shortly be effected and the electrification of the entire system will 
then be undertaken." 

SPAIN.—According to American Consul Charles S. Winans, 
Seville is becoming a manutacturing city for many classes of goods. 
but the chief drawback to more rapid development is the great 
expense of motive power, as all the power used is produced by the 
use of coal or the refuse of olives for generating steam or slez- 
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tricity. “When the irrigation scheme now under discussion 
becomes a reality, several reservoirs will be built at different levels, 
using the water of the Guadalquivir River for the purpose. The 
falls between the reservoirs will be utilised for the production of 
electricity for light and power purposes, making it possible for this 
section of Spain to become a great manufacturing centre. Despite 
the high cost of motive power, there are now 202 important manu- 
facturing planta in Seville, the most important of which are, doubt- 
less, the three Government factories, which turn out all kinds of 
war material and employ about 1,700 men. Besides these there are 
18 iron foundries and machine shops, five furnaces for the extrac- 
tion of iron, copper, lead, &c., and two works for the manufacture of 
screws and bolts. The iron and machine shops manufacture all 
classes of iron goods. These 18 factories employ about 3,000 men. 
The iron used is mined in the neighbourhood of Seville. Eleven 
textile factories for the manufacture of cotton and jute goods are 
now in operation. A new factory, to be equipped with modern 
machinery for the manufacture of cotton, linen and jute goods, is 
now in course of construction, and when completed, Seville will 
occupy first place in Spain for the manufacture of this class of 
goods, This factory has a floor space of 27,000 sq. ft., and the 
machinery is to be driven by a 500-H.P. electric motor. Four 


important flour and corn mills, all equipped with modern machinery, 


are located in Seville, while in the towns and villages throughout 
this section of Spain are smaller ones, mostly.poorly equipped, but 
whose production is considerable. Numerous other industries 
exist here, as, for instance, a brewery equipped with modern 
installations and machinery. There is one large electric light plant 
with three sub-stations, and one plant for electric power for street 
railways and industrial concerns, 

MADRID.—It is stated in a recent trade report that hardware 
and similar supplies, presumably including electrical devices for 
light and power, should be much in demand for improvements here. 
The city has hitherto been without suburbs, but additions, com- 
prising modern houses, are now springing up. The Government is 
erecting & large building for its Department of Posts and Tele- 
graphs, a large modern hotel (185 rooms) is being built, and a 
club-house, which has cost £160,000, is nearly completed. Electric 
elevators are being put in 50 apartment houses, which are now 
being put up. These few facts are merely an index to progress in 
which, it seems to us, the British electrical trader might play a 


TURKISH TRADE.—Merchants and others doing business in 

TURN Turkey, are shortly to make a commercial pilgrimage to 
y. 

An American Consul has written home a very plainly worded 
report telling Americans why they do not secure more business in 
Saloniki. “You do not get into direct touch with importers ; 
you are ignorant of the district; you are unwilling to adapt 
your goods to its needs; you are ignorant of the standing of 
the more solid business houses, and so you demand unusual terms 
of payment; you neglect to study the routes of transportation and 
freight rates, and so you do not quote c.i.f. Saloniki; American 
exporters are lacking in zeal.“ This shortly stated, and in our 
words, is the substance of the chastisement. "The report goes on to 
advise the sending of an "exposition ship" stocked with a large 
line of goods of all sorts. When Russia did this not long ago, the 
experiment was a great success ! 


LIGHTING and POWER NOTES. 


Adwick-le-Street.—A scheme of main sewerage and 
sewage disposal which will involve the use of automatically con- 
trolled electrically-driven centrifugal pumps, and is being designed 
by Messrs. D. Balfour & Son, of Newcastle, is to be carried out. 


Argentine.—Some time ago, due to the shortage of 
water in the San Roque dam, the Cordoba Government built a 
steam power house in the city, so as to make up the shortage in the 
output of the hydro-electric station. As the Electric Light Co. 
has now built a new steam station in the city, the Government 
station is no longer required, and it will shortly be put up for sale. 


Asiatic . Turkey,—The ancient city of Tarsus has 
recently been lighted by electricity under a concession. The power 
is taken from the Cydnus River. About 13 miles from the city an 
80-H.P. turbine and dynamo furnishes sufficient power for 1,000 
lamps; 450 are now used to light the streets of the city, and 
the remainder will be furnished to private consumers. It is 
proposed to extend the system to Adana and Mersine.— Commercial 
Intelligence. 


Bispham.—The U.D.C. has applied to the B. of T. for 
consent to use overhead wires for supplying current from the 
generating station to be erected in Red Bank Road to Richmond 
Place, Glynn Estate; from the generating station to Norbreck, and 
from Norbreck Road to Anchorsholme. 

The U.D.C. on August 23rd finally adopted the E.L. scheme, the 
total cost of which, with a refuse destructor plant, is £9,855, for 
which sum & loan has been applied for. The total is made up as 
follows :— Electrical equipment, plant, mains, &c., £7.200 ; site for 
generating station and formation of streets, &c., £2,105 ; building 
for patent dust manipulator, £550. 


Blackrock.—At the meeting of the Urban Council last 
week, a letter from the B. of T. was read asking what action the 
Council intended to take in regard to its electric lighting order, 
which would shortly expire. After discussion it was decided to 
apply for a further extension of time. 


Braunton.— Mr. A. Alan Jenkins, A. M. I. E. E., who was 
consulted by the P. C. as to the E.L. scheme submitted by Messrs. 
Crompton, has reported favourably, both as to the scheine and 
the price to be charged for public lighting 2 15d. per unit. The 
P. C. will meet next week to definitely decide as to the adoption of 
the scheme. 


Bury St, Edmund's.—A L.G.B. inquiry was held on 
August 24th into the application of the T.C. for a loan of £1,463 
for additional plant at the electricity works, viz., a 2U0-KW. engine, 
switchgear, pipework, &c. "There was no opposition. 


Chelmsford.—The B. of G. has been recommended to 
adopt power for driving machinery at the workhouse laundry, at an 
estimated cost of £560. i: 


Consett.—On the occasion of a fire at the Stoney Heap 
Pit of the Consett Iron Co., Ltd., last week, the oil engine driving 
the pump was disabled, and there was danger of the workings being 
flooded. With commendable enterprise, the Cleveland and Durham 
County Electric Power Co. ran a cable to the pit head and installed 
a step-down transformer with a 60-H.P. motor and pump. This 
effectively prevented any flooding of the pit. 


Continental Notes,—SPa1N.—According to Commercial 
Intelligence, a British company has purchased from the Spanish 
holders a concession for the construction of dams across the River 
Ebro at certain points, and is about to build a dam on the Ebro at a 
point some 20 miles from a place known as Mora del Ebro, at a cost 
of about £200.000. The water thus impounded will, it is calculated, 
give from 30,000 to 50,000 H.P.. and enable the company to supply : 
all the towns and villages for some 150 miles around with electric 
power. ] 


Dundee,—In the endeavour to settle the differences which 
are well known to exist. amongst them, the electrical contractors 
and the Corporation electrical engineer have had a meeting. It is 
stated that an arrangement has been come to by which it is hoped 
that friction will be coneiderably lessened, if not entirely prevented, 
in the future. 


Greystones,—At the adjourned meeting of the Rath- 
down (No. 2) R.D.C. last week, a communication was received from 
the L. G. B. in reply to the Council's proposal to obtain a loan for the 
purpose of providing public lamps in Greystones for lighting by 
electricity. The L.G.B. stated that it was not aware that it had 
any authority to empower the Council to borrow, if it did not 
intend to apply to the B. of T. for a provisional order, or licence 
authorising it to supply electricity. The solicitor to the Council 
also wrote similarly. Mr. Hewson said that in Ballinrobe and elre- 
where in the West of Ireland the urban councils did their lighting 
without any provisional order. It was the policy of the L.G.B. to 
play into the hands of the B. of T. and put expense on the taxpayers, 
and they should carry out the lighting without bothering with the 
B.of T. The further discussion of the matter was adjourned 
pending inquiries. 

Halifax.—The Electricity Committee has considered a 
recommendation of a sub-committee to spend £10,000 on new 
plant at the electricity works. It was stated that the suggested 
expenditure was necessary owing to the greatly increased demand 
for current for power purposes, and the fact that at present the 
works are taxed to their fullest capacity. 


Haslingden,—At the Town Council meeting on August 
25th, it was reported that the B. of T. had sanctioned the arrange- 
ment whereby Accrington Corporation should supply electricity to 
Haslingden; it also agreed to defer revoking the Huslingden 
Electric Lighting Order for one year from September 30th. The 
Mayor expressed pleasure that this matter, which had occupied so 
much time, was now settled. If in 12 months time they got a 
reasonable number of consumers, the undertaking would be likely 
to prove successful. 


Iceland,—The question of gas v. electricity has been 
exercising the Reykjavik T.C., half the members of which are 
women. The women voted unanimously fora gas installation, on 
account of its facility for cooking ; the men went solid for an 
electrical plant. The Mayor gave his cast ing vote with the women, 
and arrangements are now being made for the erection of a 
gasworks, 


India,.—According to the 7Zimes correspondent at 
Bombay, a company is being formed there to put down plant to 
utilise certain available water power at Lanauli, in the Western 
Ghats, in the generation of electrical energy and for the trans- 
mission of the same for power purposes to the mills and factories 
in the Bombay district. The scheme is to equip & plant of 
30,000 H.P., the capital of the proposed company being £1,133.220. 


Japan,.— According to the last Japanese mail the Govern- 
ment has granted a charter to the Kinugawa Hydro-Electric Co. to 
supply electric power to the Tokio Railway. The period of the 
charter is 25 years, and all wires must be carried underground, 
except where special permission is obtained from the municipal 
authorities of Tokio. 
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Llandudno.— The U.D.C. has decided to install two 
additional mechanical stokers at the electricity works, at a cost of 
x200. 

The Council has decided not to support the Bill of the I.M.E.A. 
seeking powers for local authorities to supply fittings, Xc., and to 
undertake wiring work. 


Manchester.—Mr. Percival, secretary of the Man- 
chester Ratepayers’ Association, replying to a statement of a 
representative of the Manchester Retail Traders, that the latter 
Association had satisfied itself that the Local Government Board's 
decision rerarding the recent electricity loan was just, says 
no answer has been received from the L.G.B. in reply to his 
(Mr. Percival's) letter asking upon what authority the Board 
relied for dispensing with a public inquiry, though the Rate- 
payers' Association. had been informed by the Electricity Com- 
mittee that the Board acted as it did by virtue of the Electric 
Lirhtingz Act, 1909. According to the accounts furnished to the 
Ratepayers’ Association by the Electricity Committee, tentative 
sanctions for recent loans to the amount of 434.000 were granted 
in 1907, and this money had now been spent. In round figures, the 
sum of £30,000 had been spent in providing equipment for 23 con- 
sumners who, with one exception, were large manufacturers, and 
they were, according to the admission of the Electricity Committee, 
supplied with current at cost price. The total capital outlay of the 
Electricity Committee was £2,680,800, and the sole return from 
that to the general body of ratepayers this year is £15,000, or less 
than 1 per cent. obtained under great pressure, In any case, the 
operutions of the Electricity Committee “ought to be dealt with in 
full daylight when applications for large sums are made, for it is 
only at a public inquiry that the policy of the Committee can be 
carchingly, and therefore adequately, examined. The action of 
the L.G.B. is a new departure. and in a wrong direction, and it 
should be resisted in every legitimate manner possible.“ 


Ramsbottom.— Five years avo the H. T. mains of the 
Lanes. Electric Power Co. were carried through Ramsbottom to 
their extremity at Edenfield: a transforming chamber has now 
been erected in Paradise Street, and fitted with the necessary trans- 
forming machinery, receiving H.T. current at 10,000 volts The 
L.T. network is carried to the works of the Shuttleworth Weaving 
Co. which are now to be driven by electricity instead of steam, 
while they are also to be electrically lighted. Quite a number of 
business firms in the town have placed orders for the electrification 
of their premises and the supply of electricity which is now avail- 
able for domestic and industrial purposes is sure to have a marked 


impetus in the direction of the development and expansion of the 
district 


South Hylton.—Owing to the growth of the demand for 
electric light and power in this district, the County of Durham 
Electrie Power Distribution Co. is making important extensions to 
it» sub-station in the South Hylton village which will bring its 
capacity up to 2,800 H.P. New transformers, by Brown, Boveri and 
Co., supplied by Messrs. Richardsons, Westgarth & Co., are being 
installed, which will be operated by means of high and low-lension 
switchyvar supplied by the Electrical Company and by Messrs, 
Reyrolle & Co., of Hebburn-on-Tyne. The sub-station is fed from 


the 20.000-volt trunk main froin the company s power station at 
Carville 


Seaton Delaval.— There having been a considerable 
growth in the ase of electric power at Blyth and the local col- 
lieries, a large sub-station with a capacity of over 4.000 H. p. has 
recently been installed by the Newcastle-on-Tyne Electric Supply 
Co. for supplying, among other purposes, the Co-operative Stores, 
Its dimensions are 47 Xx 22 X 20 ft. high. and it will contain 
five transformer chambers. The transformers and the high-tension 
zwitehgear are supplied by the Electric Co., of London, the low- 
tension switchgear by Reyrolle & Co., of Hebburn-on-Tyne. The 
power will be supplied to the sub-station from the central power 
station of the company at Carville through its 20,000-volt northern 
trunk main. 


Taxmania.— Te Longford Municipal Council has just 
started an electrical installation for street and private lighting. 
An NO-H.P. Crossley suction gas plant and 45-KW. generator. 
together with a battery. booster, Xe.. have been provided, and some 
30 street lamps and 550 private lamps are being installed. 

Todmorden.— X I. G. B. inquiry was held on Friday last 
relative to the application of the Corporation to borrow £300 for 
lighting the Town Hall by electricity. 

West Ham.—The T.C. has received. from the I. G. B. 


sanction to loans of £118,525 for electricity purposes. 


TRAMWAY and RAILWAY NOTES. 


Areentinas—According to the Berie of the River Plate, 
the Sante Fe municipality called for tenders for the electrification 
of its tramways about a year ago, but rejected the proposals which 
were made, Fresh tenders have now been received which it is 
stated are uet so advantageous as the previous ones, 

Australia, He of the Perth (W. K.) Tramway 
Co. s employés still continues, but it is considered that it will not 


last much longer, as the company has managed to start a «mall day 
service, 


Chile,—During the year 1909 the Government gave 
much attention to the question of electrifying its line between 
Valparaiso and Santiago, a distance of 114 miles. The route is to 
be double-tracked throughout before proceeding with electrification 
proposals. one of which has been submitted by an Italian concern, 
which proposes to take its pay out of the savings made by elec- 
trical working. 


Continental Notes,—AUstTrta.—Good progress is being 
made with the conversion of the tramways in the town of Agram, 
Croatia, to electric traction, about 4 miles of the reconstructed lines 
having just been opened for traffic. 

BELGIUM.—La Société des Tramways Bruxellois has secured a 
concession for a new line of electric tramway from the Avenue de 
la Reine, at Laeken, to Jette-Saint-Pierre. 


Hastings.—<A case of a somewhat unusual kind was the 
recent arbitration under the Workmen's Compensation Act, arising 
from the claim of a driver against the Hastings and District 
Electric Tramways Co. The motor man, William Remane, alleged 
that his eyesight had suffered from flashes at the studs under 
approaching cars while driving on the Front line, which it will be 
remembered is equipped on the Dolter surface contact system. He 
gave evidence tending to show that his vision was normal during 
the years he had driven overhead trolley cars, but had become 
defective—causing him to loose his employment as a driver—since 
working cars over the Front section. The defective nature of the 
Dolter system was admitted by the tramway company, but not that 
the appliances were defective. Medical and other evidence was 
called on behalf of the plaintiff, one witness expressing a prefer- 
ence for viewing a 1,000-C.P. arc rather than the severer 
flashes on the line. Ev entually the judge decided to hold over his 
decision in view of the importance of the case. 


Keighley.—The question of applying for powers to 
construct additional tramways was mentioned at the last meeting 
of the T.C. After some discussion, it was decided that permission 
be given to the Tramways Committee to inspect a system of track- 
less trolley vehicles. 


London.—Tlie widening of Bishopsgate Street Without 
has been commenced, and when completed will provide a 70-ft. 
thoroughfare, which will enable the L. C. C. tramways to be extended 
from Shoreditch High Street into the precincts of the City. 


Milnrow.—The U.D.C. has received a prov. order for the 
extension of the tramways from Firgrove to Newhey, and the 


construction of the lines will be proceeded with forthwith by the 
Rochdale T.C. 


Newcastle-on-Tyne,.—4At a meeting of the Tramways 
Committee on August 21th. the town clerk reported that the New- 
castle Guardians Assessment Committee had agreed to reduce the 
assesament on the city tramways to the figure suggested by the 
Tramways Committee. The appeal, which had been entered for 
hearing at the coming Newcastle Quarter Sessions, will therefore 
be withdrawn. Our correspondent adds: The settlement arrived 
at with the Assessment Committee is an important one, and, calcu- 
lated on the present rates, will effect a saving of nearly £2,000 
annually to the tramways undertaking. In 1907, after arbitration 
proceedings in which Sir Francis Blake acted as arbitrator, the 
assessment was put at 432,000. being based on a year of high 
profits and low expenses. Subsequently the figure was brought 
down to £30,000, but when a further reduction was asked for on a 
worse balance-sheet, a readjustment was refused: An appeal was 
entered at Quarter Sessions, but when the award of Sir Francis 
Blake was re-examined by the Assessment Committee, it was found 
that the tramways were paying on a value greater by £4,000 than 
that on which they ought to have paid. Consequently the assess- 
ment was reduced to £26,000, 

The sub-Committee of the Corporation Tramways Committee 
has made a tour of the surrounding district with a view to 
arranging extensions of the present system, the extensions being 
mainly proposed to be on the trackless system outside the city 
boundaries but within the city the present system of tramways 
is proposed to be continued. One of the extensions is proposed by 
way of Shieldfield. on to Jesmond Road. and Heaton Cemetery, 
making a circular route by Chillingham Road to the existing lines 
in Shields Road. It is also suggested that trackless services be 
arranged between Scotswood and Newburn, and Scotswood and 
Blaydon. At present there are no trackless cars on Tyneside, 
although the Gateshead and District. Electric Tramways Co. recently 
endeavoured to obtain powers for their use. 


Portsmouth,—The assessment of the tramways having 
been raised from £31,747 gross and £15,534 rateable to £40,510 
gross and 423.510 rateable, the Corporation has unsuccessfully 
appealed against the same. It has been decided to retain the 
services of a firm of rating experts to investigate the Assessment 
Committee's figures. 


Swanseas—On appeal the assessment of the Tramway 
Cols undertaking has been reduced from £7.970 to £7.495, The 
latter figure is an increase of £1,600 on the old assessment. 


Torquay.—-The B. of T. has appointed Mr. Archibald 
Reed as arbitrator to act in the dispute which has arisen bet ween 
the T.C. and the Tramway Co. as to the use of the stud system. 
The company contends that it is not possible to effect an improve- 
ment in the working of the stud system, while experts engaged by 
the T.C. advise that the system can be perfected, 
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U,S.A.—A further attempt is to be made to improve the 
ventilation of the New York subway by the installation of fans on 
50 cars ; all the cars will be similarly equipped by next summer at 
a cost of over $100,000. Four fans are to be fixed in the roof of 
each car. 


Wigan,—Acting on the recommendation of Mr. C. W. 
Mallins manager of the Liverpool Tramways, a brief résumé of 
whose sugyestions was reported in our issue of August 19th, the 
Tramways Committee has decided to construct a new loop and 
extend certain present loops between Union Bridge. Newtown, and 
the Market Place, to construct a new loop in Station Road, opposite 
the Great Central Railway Station, and a new loop in Scholes, 
between Union Street and Wellington Street. This will facilitate 
the services on the routes concerned, and, at the same time, will 
provide a more satisfactory running of the cars on the Ashton, 
Pemberton and Orrell routes. The Committee also decided to 
purchase six new double-ceck single-truck covered-up cars, for 
service on the Standish route. 


TELEGRAPH and TELEPHONE NOTES. 


Anglo-Continental Telephones, — A deputation of 
English postal engineers and officials has been conferring with the 
German authorities with a view to obtaining an improvement of 
the German landlines, 80 as to facilitate speech between London and 
Berlin over the new French cable. 

The French Director of Teleyraphs says that probably the French 
Government will decide to lay a new cable between Cape Grisnez 
and Dover, in which case a reduction of the rates may be considered. 


Italian Telephones, —The Bill for extending the Italian 
telephone system relates to 21 sections, the four longest being 
Genoa-Milan, 108 miles; Venice-Udine, 79 miles; Rome-Naples, 
161 miles; and Catania-Messina, 63 miles.-- B. of T. Journal. 

“Marconi Press Agency. — It is stated that the 
Marconi Co. intends to organise an agency for the purpose of 
i news from the principal liners at sea in all parts of the 
world. 


understood to have arranged to lay another cable on the Ireland- 


Newfoundland-New York route at a cost of some three million 


dollars. 


Wireless Telegraphy.—According to the Standards 
American information, a wireless message was last week success- 
fully transmitted from a moving aeroplane at a height of 500 ft., 
a mile distant from the receiving station. 


Wireless Telegraphy at Cape Town.— It would appear 
that there is a likelihood of wireless telegraph stations being estab- 
lished at Cape Town and on the Cape Coast. Many of the liners 
which regularly call there are now fitted with wireless, and so far 
Durban is the nearest land station. The Union Castle Co. are only 
awaiting the erection of & wireless station at Cape Town before 
giving orders for the installation of wireless apparatus on all their 
principal boats. Two new steamers for the P. and O. branch ser- 
vice ria the Cape, which are being built by Messrs. Laid & Co. will 
also be fitted with wireless. The numerous telephone and tele- 
graph wires stretching in all directions across the docks are now 
being cabled, and several unsightly and dangerously situated tele- 
graph standards will be removed. 


CONTRACTS. OPEN and CLOSED. 


OPEN. 


Aberaman.— September 12th. 
Powell Duffryn Steam Coal Co., Ltd. 
offices, near Aberdare. 


Atherton (Lanes.).—Tenders are to be invited for 
materials required in connection with a new main in Bar Lane and 
low-tension cables along Wigan Road. Mr. C. T. Astbury, electrical 
engineer. Town Hall. 


Electrical goods, for the 
Stores Manager, Aberaman 


Australia.—September 7th. Battery material and glass- 
ware for the P.M.G.'s Department in Queensland. See Official 
Notices July 22nd. 

September 20th.— Telegraph and telephone material, for the 
P.M.G.'s Department in Victoria. See Official Notices August 5th. 

September 27th.— Electric lamps for the P.M.G.'s Department in 
Victoria. See Official Notices August 12th. 

October 11: — Telegraph and telephone insulators for the P.M.G.'s 
Department ii :. .. States. See Official Notices August 12th. 

Q ::ober 4uc.—Telegraph and telephone material, for the P.M.G.'s 
D. p-r ment in Victoria See Official Notices August 19th. 


New Atlantic Cable,—The Mackay Companies are 


October 4th.—Telephone material, for the P.M.G.s Department 
in Victoria. See Official Notices August 19th. 

October 5th.—5,000 porcelain insulators, for the P.M.G.'s Depart- 
ment in New South Wales. See Official Notices August 19th. 

October 17th.— Telegraph and telephone material, for the Deputy 
Postmaster-General, Hobart. Commonwealth High Commissioner's 
Office, 72, Victoria Street, London. 

VICTORIA. — Telephone cable and insulators, for the P.M.G.'s 
Department in Victoria. See "Official Notices" to-day. 

MELBOURNE.—H.M. Trade Commissioner for Australia (Mr. C. 
Hamilton Wickes) reports that tenders will be received at the office 
of the Deputy Postmaster-General, Melbourne, as follows - 
September, 6th. for the supply of 100.000 porcelain insulators 
(Schedule No. 375) ; October 18th, for 23 miles of telephone cable 
(Schedule No. 284), and 500 composition insulators (Schedule 
No. 374); October 25th, for 10,000 Cordeau insulators (Schedule 
No. 373). 

The Australian Mining Standard of July 27th states that tenders 
will be received at the office of the Deputy Postmaster-General, 
Melbourne, up to September 20th, for the supply of telegraph and 
telephone material (Schedule No. 308). Local representation is 
necessary in each case. Copies of the specifications and forms of 
tender in regard to each of the foregoing contracts may be had 
from the High Commissioner in London for the Commonwealth 
of Australia, 72, Victoria Street, S.W., where also preliminary 
deposits may be paid. Copies of the specifications may be seen by 
British firms at the Commercial Intelligence Branch of the Board 
of Trade, 72. Basinghall Street, London, E.C.— B. of T. Journal. 

TASMANIA.—October 17th. Telegraph and telephone instruments 
and material, for the P.M.G., See Official Notices " to-day. 


Belgium.,—September 14th. La Société Nationale des 
Chemins de Fer Vicinaux, of Brussels (14, Rue de la Science). are 
inviting tenders for the supply of the electrical rail connections 
required by the company during the year ending September 
30th, 1911. 


Brighton.—Tenders are to be invited by the T.C. for 
the supply of pipes, valves, &c., to carry out the new condenser 
circulating system in connection with the electricity works. 


Calcutta,—September 19th. Motor-generators, turbo- 
alternators and condensing plant for the Cossipore station and sub- 
stations of the Calcutta Electric Supply Corporation, Ltd. See 
" Official Notices " August 26th. 


Canada, —The Canadian Engineer. states that under tlie 
heading Fort William, Ont., that the Joint Street Railway Board 
favours the purchase of an electric locomotive, to cost about 815, 000. 


Carlisle,—September 5th. Coal storage and conveying 
plant for the City Electricity Department. See Official Notices 
August 19th. - 


ChiJe.—September 30th. Three multiple dynamos and 
searchlights, also machines and tools for the Chilian Navy. 
Deposit, 5 per cent. of estimate. Particulars from and tenders to 
the Junta Económica, Direeción del Material, Valparaiso. See 
Board of Trade Journal, 


Durban,—The T.C. has adopted a recommendation of the 


E. L. and Power Committee that tenders be invited both in South 


Africa and in England for the supply of switchboard, jet condensing 
plant, converters and H.T. cable. 


Egy pt.—October 20th. Electrical installation and refri- 
gerating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal. 


France.—November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-yauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 

Laneaster,—Six 25-H. p. shunt-wound motors, with start- 


ing switches, for Messrs, Waring & Gillow, Ltd. See "Official 
Notices " August 12th. 


Littleborough.—September 13th. — Alternating-current 
(single and three-phase) meters, for the U.D.C. Hawtayne & Zeden, 
J. Queen Street Place, London. E. C.: or G. H. Wild, Clerk to the 
Council (returnable deposit of £2 2s. to the clerk). 


Loudon.— HackNEv.— September 15th. Extension of 
the main switchboard, for the Borough Electricity Department. 
See Official Notices August 12th. 


Mountain Ash. — September 12th. Electrical stores for 
12 months, for the U. D.C. See Official Notices " August 26th. 


Mozanibique.—October 12th. The authorities of the 
Harbour and Railway at Lourenco-Marques, Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from 1 to 10 tons, 


New Zealand.—December 15th. Installations of wireless 
telegraphy at Doubtless Bay, Gisborne, Cape Farewell, Sumner and 


Bluff. See "Official Notices August Sth. 
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Pontypridd,—September 5th. Low-tension rubber-insu- 
lated cables, with lead or fireproof covering, for the Corporation 
Electricity Department. See "Official Notices " August 26th. 


Bochdale.—The T.C. has decided to invite tenders for 


the construction of tramway extensions from Shawforth to the 
Bacup borough boundary. 


South Africa.—September 28th. According to the 
South African Mining Journal of August 6th, tenders are invited 
by the Durban Corporation for the supply of an elevated jet con- 
denser and piping. switchboard, rotary converters, cables and trans- 
formers. Tenders may be sent to the Corporation, Durban, or the 
London agents to the Corporation. Messrs. Webster, Steel & Co., 
5, East India Avenue, Leadenhall Street, E.C.— Ii. of J. Journal. 


Uruguay.—September 30th. The municipal authorities 
of Tacuarembó are inviting tenders for the equipment of an elec- 
tric generating station and the supply of electric light at San 
Fructuoso. Tenders will be received at the Secretaria de la Inten- 
dencia Municipal de Tacuarembó, Tacuarembó.— B. of. T. Journal, 


Walthamstow.— September 9th. Supply and erection 
of battery. Particulars from Engineer. Electricity Works; tenders 


to C. S. Watson, Clerk. Town Hall, by 12 noon on above date. See 
"^ Official Notices to-day. 


Warrington,—September 13. Electrical requisites for 


six months, for the B. of G. Arthur Bottomley, Clerk, Bewsey 
Chambers, Warrington. 


CLOSED. 


Battersea.— The B.C. has placed an order with Messrs. 
Pooley & Austin for a new feeder switchboard. 


Bolton.—The Electricity Committee has accepted the 
following tenders :-- 
Newton, Chambers & Co.—Feed-water tank for the electricity works. 


James Bradbury & Co.—Brickwork. 
J. B. Scholes & 50ns.— 25, 000 tons of coal. 


Brighton,—The T.C..has been recommended to accept 
the tender of Messrs. Richardsons, Westgarth & Co. for pipes, 
valves, &c., to connect up the condenser of the new turbine set 
with the harbour, at £570. The work is necessary, owing to the 
existing pipes conveying sea water being partly choked with 
mussels, &c. 


Dewsbury.—The Education Committee has accepted the 


tender of Mr. J. T. Foggo for the electric light installation at the 
new schools at Batley Carr, at £100. 


Duudee,—The Corporation has accepted the offer of 


Mr. T. C. Keay to fit up 500 stair electric lights. The amount of 
the offer is £323. 


Durban,—Our Durban correspondent reports that at the 
last meeting of the Electric Light and Power Committee of the 
Town Council, the borough electrical engineer presented a compre- 
hensive report on the general question of new power plant required, 
as the larre demand makes it necessary to take immediate 
steps to increase the plant. In accordance with the advice contained 
in this report, the Cominittee recominended acceptance of Messrs. 


C. A. Parsons & Co.'s tender for the supply of two turbo-alternators, | 


each of 2,000 KW., for the sum of £12,920. The Council approved. 


Fleetwood,—The Congregational Church is to be lighted 


with electricity. Mr. R. Barron, of Albert Street, has received the 
contract. 


Holland.—The Bergmann Electricititswerke Gesellschaft, 
of Berlin, has submitted the lowest tender to the municipal authori- 
ties of Amsterdam for the supply and erection of a steam turbine 
und alternator at the municipal electric lighting station. 


Norway,—The city authorities of Bergen are reported to 
have entered into a contract with the Norsk Elektrisk and Brown, 
Boveri & Co., of Christiania, for the supply of an electric power 
transmission installation. to be erected near the Samnanger Falls. 
The plant is to be provisionally of 10.500 tp. but ix to be capable 
of extension to 28.000 H.P. ; the transmission line is to be 217 
miles long. and the pressure 50.000 volts. The same company has 
also concluded a contract with the town electricity works of Hamar 
for the delivery of electrical machinery : whilst an order has 
likewise been booked for a power plant of 6.000 H.P. for trans- 
nen of energy from Skollenborg to Sande for the operation of 
siwinills, 


Walthamstow.—The U.D.C. has accepted the following 
tenders in regard to six double-deck tramcars :-- 

Hurst, Nelson & Co., Ltd. —Car bodies (with spring fenders), 
4 J. 860; trucks, £426. 

Brush Electrical Engineering Co., Ltd. Electrical equipments, 
£1.684, ^ 7. 

The tender of Bartlett & Sons, at £112, for a weighbridge at the 
electricity works, has aleo been accepted, 


FORTHCOMING EVENTS. 


Junior Institution of Engineers. Tuesday. September 6th. At8.80 p.m. Visit to 
the Naval, Mercantile Marine aud General Engineering and Machinery 
Exhibition at Olympia. 


Municipal Tramways Association.—September 21st to 23rd. Annus! conference 
at Bradford. 


NOTES. 


The Gutter Press !—Our warmest congratulations to 
Mr. Punch fcr this week's cartoon, with our fervent hopes that it 
may have the much to be desired result. 


Brussels Exhibition Fire.—The following letter has 
come to hand too late for inclusion in our Correrpondence 
columns :—‘ With regard to the erroneous statements published in 
certain quarters that the recent fire was due to electrical causes, 
and in view of the possible prejudicial influence this might have on 
electrical interests, your readers will be interested to know that I 
have the assurance of the enyineer and director of the electrical 
departinent of the City of Brussels that the fire was not caused 
electrically. 

“Further, I am assured that the electrical supply in the buildings 
where the trouble started had been cut off some hours prior to the 
fire commencing. 

" My Committee trust you will find space in your next issue for 
this letter.—H: B. Renwick, Chairman of the Electric Supply 
Publicity Committee” 


Ozonisation of Water in Russia.— It is reported 
that an important order. representing £600,000, is in prospect for 
the Russian Siemens & Halske Co., of St. Petersburg. It relates to 
a scheme which is on the point of being submitted to the 
Ministerial Council and which aims at the introduction of a sub- 
stantial improvement in the water supply of St. Petersburg. It is 
proposed, in particular, to construct a special waterworks for the 
sterilisation of the water by means of ozone. The Siemens & Halske 
Co. built a similar plant a year ago. and the approaching presentation 
of the new scheme is said apparently to show that good results have 
been obtained from the ozonisation of water. It is, therefore. con- 
sidered to be very probable that the order in question will be placed 
with the Russian Siemens & Halske Co. 


Are Works Athletic Club,—4A very successful and 
highly interesting athletic meeting was held on Saturday last, 
August 27th, on the Wood Street ground of the Arc Works Athletic 
Club. The meeting was favoured with fine, if somewhat dull. 
weather, and was on novel lines, being open only to employes of 
Chelmsford engineering firms. The number of entries totalled 231, 
exclusive of the relay and tug-of-war teams, and 125 competitors 
took part in the events, representing the following firms, Messrs. 
Christy s, Hotfmann' s; Marconi's, Clarkson's and Crompton’s (Are 


Works). Great rivalry naturally prevailed amongst the competitors, 


each man striving not only to win a prize, but also to help his side 
gain the most wins, and a large and enthusiastic crowd of 
spectators was, in consequence, treated to some splendid sport. The 
track was five laps to the mile, and the mile relay race waa for 
teams of five: four teams entered, and E. H. Barns (Arc Works) 
finished some 60 yards in front of Clarkson's representative, the 
race thus going to Arc Works. 

The best race of the day was the mile bicycle handicap, W. W. 
Spalding (Marconis) losing to Blackburn (Clarkson's) by inches 
only. in the last few yards, after leading him all the way. W. W. 
Spalding, by the way, was the most successful competitor, winning 
the half-mile bicycle race and the high jump, and being placed 
second, as already stated, in the mile bicycle race. 

Messrs. Marconi's representatives secured the most wins, gaining 
5 firsts, 6 seconds and 5 thirds, being followed by Hotfmann'a with 
4 firsts, 3 seconds and 1 third; Clarkson's secured 3 firsts, 
l second and 1 third, the Arc Works gaining 2 firsts, 2 seconds and 
3 thirds, while the nearest Christy s team could pet to à win was 
second in the tug-of-war, which was won by Hotfinaun’s, 

After the racing an excellent open-air cinematograph entertain- 
ment and firework display was given; dancing also took place, an 
excellent band being in attendance, and the ground was illu- 
minated by eight arc lamps, power for which was obtained on the 
spot from the battery of an electric bus. 


Electrical. Production of Steel.—1t is announced 
from Stockholm that the Swedish Electro-Metal Co. has formed a 
new company by the revistration of the Electro-Metal Co. in 
London. The object is the exploitation of the inventions of the 
engineers, Messrs. Lindblad, Grönväll & Stalhane, concerning the 
production of iron and steel by means of electricity in Eugland. the 
British Colonies and North America. The capital of the new com- 
pany is 550,000 crowns, and two Swedish engineers are at the head 
of the undertaking. It is added that the Swedish Electro- Metal 
Co. has commissioned the Iron Industry Bank to erect electrical 
works equipped with the electro-metal furnace near Trollhattan, 
and the bank has sanctioned the expenditure of 250,000 crowns for 
this purpose. and made an arrangement with the owners of the 
Trollhättan Waterfalls for the supply of 3,000 H. Pp. The Swedish 
iron and steel producers are also interesting themselves in this 
type of electric furnace. It is probable that a large ironworks 
to be equipped on this system will soon be established in North 
America, whilst a furnace of this type is already in course of con- 
struction in Sheffield. The Swedish company, which established a 
Norwegian Electro-Metal Co. at Christiania a year ago, still possesses 
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the patent rights for the inventions in other countries. Mr. Eyde, 
who has withdrawn from the management of the Norwegian Power 
Co. for the utilisation of the waterfalls in Telemarken, has been 
elected on the board of directors, but will otherwise devote himself 
to the interests of the Norwegian Electrochemical Co., in which he 
and some Norwegian capitalists have secured the majority of the 
shares. It is now the intention of Mr. Eyde to take up the manu- 
facture of iron and steel by means of electric smelting, according to 
the patents of Mr. Grónvall, which were recently acquired for this 
purpose. The scheme aims at the erection, it is said, of works at 
all places on the coast where the conditions are favourable. 


Complimentary Dinner to Mr. Rider.—On Thursday 
evening of last week some of Mr. John H. Rider's friends 
invited him to a quite informal send-off’ dinner at Tapani g 
well-known restaurant in Great Portland Street, with Mr. S. Z. de 
Ferranti, the President-Elect of the Institution of Electrical 
Engineers, in the chair. He was supported by the following gentle- 
men, who also played the part of hosts : Messrs. P. A. Lange, A. H. 
Preece, W. W. Cook, James Gray, A. N. Connett, Sidney Sharp, 
M. Railing, E. Parry, A. T. Turney, J. C. Peache, G. W. 
Partridge, J. Shepherd, A. H. Walton, E. J. Fox, H. Kings- 
bury, O. H. Baldwin, H. Scholey, E. G. Izod, H. Alabaster, 
T. E. Gatehouse, H. W. Kolle, and A. P. Zani. Letters and telegrams 
regretting their unavoidable absence were received from Messrs. G. 
Sutton (host), W. R. Cooper (host), C. P. Sparks, Sir W. H. Preece, 
F. Gill (host), F. R. Davenport, Robert Hammond (host), J. E. 
Kingsbury, C. H. Wordingham (host), Hugo Hirst (host), A. L. C. 
Fell, S. Beeton, T. O. Callender, J. S. Highfield and W. Rutherford 
(host). Speeches were confined to the toast of “Our Guest,” given 
in a brief but touching manner by the chairman ; the reply of Mr. 


Rider, who spoke very feelingly, being evidently moved by the. 


spontaneous and hearty response given by those present to the toast 
of his health and success in his new sphere of operations, and to 


The Chairman, proposed by Mr. Sidney Sharp in a somewhat 


lengthy, but highly diverting, post-prandial oration, in which he 
gave many reminiscences of his personal adventures in South 


Africa—so far as could be gathered, some 50 years 
ago—where he was the first to plant the British flag 
in some spot, the name of which we have forgotten. His refer- 


ences to his love for his brother-Boer, and his unabashed statement 
that he had slept for 18 months on the Veldt, with only the sky as 
a coverlet, were received with unfeigned surprise, accompanied by 
cries of “Shame!” ‘During his wanderings, however, Mr. Sharp 
has, at all events, discovered the secret of perpetual youth ! 

A menu card, signed by everybody present in their best after- 
dinner caligraphy, will no doubt be treasured by our friend, who 
sails to-morrow for South Africa, ad amongst the dearest of 
his earthly possessions, for it will serve as a memento of an eventful 
evening which, we know from Mr. Rider himself, will not readily 
fade from his memory. The dinner was worthy of Pagani's famous 
establishment ; the greatest good feeling was evinced by the com- 
pany for their honoured guest, and he must have felt that, by 
his unassuming demeanour and high sense of duty as the chief 
electrical engineer to the L.C.C. during the 10 years he has held 
that appointment, he had endeared himself to a large number of his 
colleagues, who will wish him God-speed in hís new sphere. 


Mine Fatality Claim.—A judgment of much interest 
to mine owners and managers has been issued by Sheriff MacLeod, 
at Linlithgow. The case was an adjourned one, and arose out of a 
fatal accident to a pump attendant in Pit No. 3, Blackrigg Colliery, 
Torpichen, occupied by the United Collieries, Ltd., the cause of 
death being alleged to have arisen through the deceased coming 
into contact with a faulty joint of a live electric cable. The pro- 
ceedings were against John Leckie, mine manager, Blackriggs, he 
being charged with having failed to see that a competent person 


was on duty and in charge of the electrical apparatus installed at 


the colliery when the same was in use, contrary to the Coal Mines 
Regulation Act, and of the eleventh additional rule for the instal- 
lation and use of electricity established at the said colliery, to the 
effect that a competent person shall be on duty at the mine when 
the electrical apparatus is in use. The Home Office desired a 
decision as to what was a competent person within the meaning of 
the special rules governing the working of electrical plant in 
mines. His Lordship said that the question was whether what Mr. 
Leckie did was sufficient. As he did not know what Mr. Leckie 
did, he could not say whether it was sufficient or not, and there- 
fore found the charge not proven. It seemed to him.that His 
Majesty's Inspector of Mines ought always to find out on going to 
& mine what the manager had done, and he had taken the liberty 
of suggesting to the Home Office a very simple expedient whereby 
the Inepector should always be able to find out what he had done. 
- Mr. Leckie’s real time of anxiety now began, because he would 
not know for sometime whether this was a good or a bad judg- 
ment. The Home Office may take the case to the High Court for a 
decision. 


Appointment Vacant,— Yonk.— Meter clerk for the 
Corporation. See “ Official Notices” to-day. 


Educational.—The City of Bradford Education Com- 
mittee has just issued its prospectus of the arrangements for tuition 
in the evening schools, which is of interest to those connected with 
the electrical trades by reuson of the fact that at the Branch Com- 
mercial and Technical Schools an electrical course is again being 
held for electrical engineers, telegraphists, wiremen, electric light 
workers, car drivers, &c. 

GoLps$MiTH8' COLLEGE, London.—Courses of instruction in all 
branches of engineering will commence on September 26th. Sylla- 


buses of the Engineering 5 from the WardeGo ld- 
smiths’ College, New Cross, S.E. 
The LM.E.A. Bill fer Farther Powers,—We have 


received from the hon. sec. of the Association, Mr. H. Faraday 
Proctor, a list showing that in the promotion of a Bill to give 
municipal electricity suppliers further powers, some 36 authorities 
have agreed to give financial support, 16 will give moral support, 
five favour the proposal, while a dozen will take no action. The 
matter is, of course, still under consideration in many cases, 


Institution and Lecture Notes,—AssociATION OF 
MINING ELECTRICAL ENGINEERS.—Steps are being taken to con- 
vene a meeting in Glasgow on September 17th, with a view to the 
formation of a branch, or branches, of the Association in Scotland. 
Particulars can be obtained from the General Secretary, Bank 
Chambers, London Road, Derby. 

INSTITUTE OF METALS.—The autumn meeting will be held in 
Glasgow, on September 21st-23rd. There will be a reception by 
the Lord Provost and the Corporation, visits to works of metallur- 
gical interest, and an all-day trip to Arran and the Kyles of Bute, 
as well as a programme of six papers. Particulars can be obtained 
from the Secretary, Caxton House, S.W. 


Fatality.—While working in the South Rhondda aii 
a miner, named John Jones, was killed. At the inquest on 
Wednesday at Glamorgan, it was stated that while some girders 
were being put up on the main road, Jones picked up a few yards 
of loose wire and fell down, dying from an electric shock. A 
Home Office expert suggested that whenever repairs were in progress 
the electric cables should be protected and disused wire removed. 
The jury endorsed this opinion, and found that death was caused by 
electric shock. 


Electricity in Agriculture.—On Tuesday, August 
30th, at the Royal Horticultural Society's Show held at Vincent 
Square, London, Mr. J. T. Priestley gave the results of some 
interesting experiments in electrifying crops, that is, running 
wires discharging electricity over fields and through glass houses. 
These experiments have been carried out in order to gain some 
idea of the increase in yield which could be expected from elec- 
trified crops! over the yield from crops not electrified. The 
experiments were carried out at  Evesham, and the results 
show that electrified mangold has given 18 per cent., 
strawberries 25 per cent., and wheat 29 per cent. greater 
yield than the  non-electrified crops; again, with regard 
to cucumbers, five separate glass houses had been taken, the 
first three of which had current run through them, while the other 
two were not electrified, and the April picking resulted as follows: 
Electrified houses, 487, 485 and 434 cucumbers respectively ; non- 
electrified houses, 214 and 343 cucumbers. Mr. Priestley also stated 
that not only at Evesham was electricity being experimented with 
on these lines, but also at Bitton (Bristol) and in Scotland and also 
in six different places in Germany. The idea was also being con- 
sidered as a means of increasing the cotton crops in Egypt. 


Encyclopedia Britannica.— We have received from 
the Syndics of the Cambridge University Press the information 
that they have taken over from the 7imes the copyright and con- 
trol of the " Encyclopedia Britannica," a new edition of which is 
now in the press. The work will form “a completely new and 
original survey of human knowledge, down to the summer of 1910," 
and for the first time has been constructed as a whole, and will 
be published as a whole. The last (tenth) edition appeared in 
1902, but the bulk of it was merely a re-issue, with 11 volumes 
added to bring it up to date. We understand that the prepara- 


tion of the eleventh edition was begun by the Times 
in May, 1903, but the enterprise was found too onerous 


to be carried through as an adjunct to the ordinary functions of a 
great newspaper, and was handed over to the Cambridge University 
Press, in whose care it may be depended upon to maintain and in- 
crease its reputation as the foremost work of reference used by 
English-speaking people throughout the world. It will be issued 
in 28 volumes by the University of Cambridge about the end of 
this year, and will comprise 26,000 pages, in which the work of 
some 1,500 distinguished contributors will be embodied. The 
ordinary edition will weigh 2,000 Ib., but a special issue will be 
made on India paper, with flexible binding, which will weigh only 
60 Ib., and occupy only 2 ft. instead of 6 ft. of shelf room. 


Brussels Exhibition.—Great credit is due to the 
patriotism and enterprise of the numerous firms which have agreed 
to participate in the new British Section at Brussels Exhibition ; 
from a list given in the Zimes, of August 30th, we note that they 
include in the scientific and engineering sections the following 
exhibitors :—The Cambridge Scientific Instrument Co., Mesers. 
Gambrell Bros., Messrs. Kelvin & James White, the Morgan Crucible 
Co., Messrs. Nalder Bros. & Thompson, Mr. R. W. Paul, Messrs. 
Mavor & Coulson, and in the decorations and furniture section, 
Megsrs. Doulton & Co., Electrelle, Ltd., Messrs. Faraday & Sons, the 
Vacuum Cleaner Co., and Messrs. R. Waygood & Co. 


St. Petersburg Exhibition,—Referring to the inter- 
national exhibition demonstrating the application of electricity to 
railways, to be held at St. Petersburg from April 15th-28th to 
July löth-28th, 1911, the Board of Trade Journal states that the 
British Acting Consul at that place has now forwarded copies of 
the programme, form of application for space, &c., which may be 


seen by British firms at the Commercial 1 Intelligence Branch of the 


Board of Trade 
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Private Meeting.—John Sutcliffe & Co., electricians, 
George Street, Oldham.— The creditors of the above were called 
together a few days ago, when a statement of ‘affairs was presented 
showing liabilities amounting to £263 14s. 10d., all of which were 
due to unsecured creditors. The assets were estimated to realise 
£180 6s. 6d., less £1 6s. sd. for the claims of preferred creditors, 
leaving net assets of £178 19s. 10d., or a deficiency of £&4 14s. 10d. 
The assets were as follows: Book debts, £133 19s. 9d. ; stock-in- 
trade estimated to produce £30; cash at bank, £6 6s. 9d.; and 
household furniture, £10. It was reported that the debtor, who 
was seriously ill, was 80 yearsold. For some time past the business 
had been managed by his son. The latter attended the meeting, and 
informed the creditorsthat his father was unable to make any offer. 
After a short discussion the creditors unanimously resolved that the 
estate should be dealt with under a deed of assignment, with Mr. 
H. L. Price. I.A., Manchester, as trustee. A committee of inspection 
was also elected, consisting of the representatives of the General 
Electric Co., Messrs. Ward & Goldstone, and Veritys, Ltd. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with tha 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials,—Upon leaving the service of 
the Manchester Corporation to take up the position of station 
superintendent with the Sunderland Corporation, MR. WILFRED 
YORKE has been presented with a German silver planimeter by the 
staff at the Stuart Street Station, also with a Faber calculating 
rule from some of the men. 

A smoking concert was held on Saturday, August 6th, in connec 
tion with the Electric Light Department of the Durban Corporation. 
when MR. JOHN ROBERTS, borough electrical engineer, was presented 
with a leather writing case and Goerz prismatic binoculars as a 
token of esteem from the staff. previous to his departure for a six 
months holiday in England. There were 53 members present. the 
chair being taken by Mr. J. T. Smith. the power station superinten- 
dent, while the presentation was made by Mr. E. Poole, assistant 
borough electrical engineer. who will have charge during Mr. 
Roberts's absence in England. 

The Secondary Schools Sub-Committee of Burnley T.C. has 
recommended that the borough electrical engineer be paid an 
honorarium of £60 for preparing and supervising the electric light 
installation at the Technical Institute. 

Mk. F. LENG, of the Sheffield Corporation Electric Supply De- 
partment, was, on the 25th inst.. presented with a marble clock. on 
the occasion of his departure to take up the position of canvasser 
under the Marylebone Electricity Department. In the absence of 
Mr. Fedden. yeneral manager, the presentation was made, on behalf 
of the staff and employés, by Mr. Cridve. p 

On Tuesday. the Taunton T.C. appointed an electrical engineer in 
succession to MR. E. B. THORNHILL. Although the salary offered 
for the appointment was only £200 a year, there were 82 applicants. 
The post was piven to MR. A. J. HOWARD, formerly chief assistant 
engineer at Taunton Electricity Works. 


General.—The staff of the electrical engineers’ depart- 
ment at Chatham Dockyard has presented a travelling bag. a case 
of pipes. and a safety razor to MR. W. J. RuopEs, who has been 


appointed inspector of electrical fitters at the Cape of Good Hope * 


Dockyard. 

Mn. W. MALLINS (general manager of the Liverpool Corporation 
Tramways) has been chosen by the Tramways Committee to attend 
the Sixteenth International Congress at Brussels, together with the 
chairman and vice-chairman: and Mr. Mallins and Mr. Alfred 
Clough (resident electrical engineer) with the chairman and vice- 
chairman, will be the delegates at the annual conference at Bradford 
from September 21st to 23rd. 

Mk. FRANK CAssELS has not gone to take up his residence in 
New Zealand as quoted from a Buenos Ayres contemporary last 
week. He has merely gone there on a short visit. 

Mr. H. B. PRENTICE. late branch manager in the Yorkshire dis- 
trict for the Metallic Seamless Tube Co.. has joined Messrs, Siemens 
Bros, Dynamo Works, Ltd., as traveller in the Newcastle, Hull and 
Middlesbro' district. 


Tramway Officials, —Mn. Tuowas Tate, traffic super- 
intendent of the Wakefield Tramways. who has taken a contract 
with Leeds T.C. and the Wakefield and District Light Railway Co., 
has been presented by the tramway staff with a purse of gold. 


Obituary.—Mn. R. II. Haynes, JI. Inst. C. E., boroneh 
engineer of Newport, Mon., passed away on August 20th. at the 
early ave of 48 years. Our readers will remember that the deceased 
gentleman acted with M. Arnodin as joint engineer in connection 
with the construction of the Newport electric transporter bridge 
over the river Usk a few years ago. 


NEW COMPANIES REGISTERED. 


Chilian Northern Railway Co., Ltd. (111,449).—This com- 


pany was registered on August 25th, with a capital of £500,000 in £1 shares, to 
undertake a concession granted by the Government of Chile for the construc- 
tion and operation of a line of railway from Pueblo to Lagunas, to carry on the 
business of constructors of railways, tramways, electric light and power works, 
and other public works and conveniences, and to adopt certain agreements, 
the parties to which are not named. The subscribers (with one share each) 
are :—G. Dickson, 20, Lovelace Gardens, Southend, shorthand writer; L. H. 
Butcher, 52, Gaskarth Road, Balham Hill, 8.W., clerk; A. G. Webber, 37, 
Thornton Street, Brixton Road, S. W., clerk; F. J. Seal, Bridgham, Bourne- 
mouth Road, Merton Park, S.W., clerk; W. E. Rogers, 31, Links Road, 
Mitcham Road, 8.W., clerk; T. H. Penwarden, 10, Cleveland Park Crescent, 
Walthamstow, clerk ; H. Hurley, 25, Sidney Road, Stockwell, S. W., clerk. 
Private company. The number of directors is not to be less than two or more 
than six ; the subscribers are to appoint the first. 


T. & J. Jackson, Ltd. (111,461). — This company was 
registered on August 25th, with a capital of £11,000 in £1 shares (5,000 prefer- 
ence, 5,000 ordinary and 1,000 deferred), to take over the business of elec- 
tricians, electrical and mechanical engineers, machinists, fitters, founders, 
dynamo and motor manufacturers, &c., carried on at 14, Park Road, and 15, 
Hill Street, Marylebone, by T. Jackson and J. Jackson, as T. & J. Jackson 
and Co." The subscribers (with one share each) are :—T. Jackson, 14, Park 
Road, Regent's Park, N.W., electrical engineer ; J. Jackson, Wenlock, Hindes 
Road, Harrow, electrical engineer. Private company. The first managing 
directors are T. Jackson and J. Jackson, Registered office, 14, Park Road, 
Regent's Park, N.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Northwich Electric Supply Co., Ltd. (16,958).—Particulara 
of £11,000 debentures, created December 6th, 1904 (having the benefit of a 
trust deed dated January 12th, 1905, already registered), flled pursuant to 
Bec. 03 (3) of the Companies’ (Consolidation) Act, 1908, the whole amount being 
now issued. Property charged: The coinpany's freehold and leasehold here- 
ditaments and general assets. Trustees: Brunner, Mond & Co., Ltd. 


J. C. Lyell & Co., Ltd.—Mortgage debenture dated August 1st, 
1910, to secure £500, charged on the company's undertaking, present and 
future. Holder: Mrs. H. Lyell, 30, Christchurch Road, Streatham Hill, S. W. 


Johnson & Phillips, Ltd. (84.968).— Issue on July 28th of 
Tee 0d debentures, part of a sees of which particulars have already been 
ed. 


Electrical Apparatus Co., Ltd.—A memorandum of satisfac- 
tion in full on August 19th, 1910, of debentures dated October 27th, 1909, 
securing £520 has been filed. 


CITY NOTES. 


French Westinghouse Co. 


THE report of the Société Anonyme Westinghouse, of Paris, to 
which brief reference was made a week ago, states that the degree 
of employment at Freinville was normal during 1909, and the 
results for individual departments at Havre were also satisfactory, 
but the construction of automobiles was entirely abandoned on 
account of being unremunerative. Including £3,400 brought 
forward, the gross profits amounted to £51,000, of which £12,000 
was from investments, the total comparing with £71,000 in 1908. 
After meeting management expenses, the cost of increasing the 
share capital, interest charges and depreciation, there remains a 
balance of only £440, as contrasted with & 14.000 in 1908, when a 
dividend at the rate of 5 per cent. was distributed. The report 
states that the Italian Westinghouse Co., in which the company had 
held the greater portion of the capital of £160,000, paid a dividend 
of 4 per cent. for 1908. In the meantime the French company had 
disposed of a number of the shares, although still retaining control 


` over the undertaking. The Italian market had now been almost 


wholly left to the Italian company. After referring to the 
Hungarian Automobile (Westinghouse) Co., favourable mention is 
made of the Société pour l'Exploitation des Procédés Westinghouse- 
Leblanc, which distributed 40 per cent. for 1909, whilst the English 
Heintz Co. paid 12 per cent. for 1909, as against 16 per cent. in the 
preceding year, and the Centra à l'Ocean Tramway had, for the first 
time. concluded the year with a profit. The share capital of the 
French Westinghouse Co. was raised from £600,000 to £800,000 
during the year. and the bonds remained unchanged at £300,000, 
but mortgage debt of £160,000 was redeemed, 


South Metropolitan Electric Light aud Power Co., 
Ltd.—The warrants for dividends on the company’s 7 per cent. 
cumulative first preference and 6 per cent. cumulative second 
preference shares, for the half-year ended June 30th, 1910, have 
been posted. 
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Yorkshire Electric Power Co. 


THE directora report that the growth of the company's business is 
proceeding steadily and satisfactorily. The company's customers 
have increased their demands, and & number of important new 
customers have been connected during the half-year ended June, 
1910. The receipts from the sale of energy and for work charged 
out to consumers, &c., amount to £16,675, against £11,169 and 
£8,698 respectively in the corresponding halves of 1909 and 1908. 
The gross profit on the revenue account for the half-year is £4,950, 
against a gross profit for the half-year ending June 30th, 1909, of 
£2,599, and a gross profit for the half-year ending June 30th. 1908, 
of £1,250. After payment of mortgage interest (£799 more than 
the corresponding half of last year) the net revenue account shows 
a profit on the half-year just ended of £2,622, compared with a 
profit for the corresponding half-year in 1909 of £1,070, anda 
profit for the half-year ending June 30th, 1908, of £363. Further 


remunerative business is being pressed upon the company in districts . 


not yet covered by the company’s mains, but in order to meet this 
further capital is required. On February 15th last, at an extra- 
ordinary meeting of the company, a Bill giving power to issue a 
portion of the unissued shares of the company as preference shares, 
and for other purposes, was submitted to the shareholders. This 
Bill, with slight alterations, received the Royal Assent on July 26th, 
1910. In June, a draft prospectus proposing an issue of £100,000 
of 6 per cent. cumulative preference shares was sent to each 
shareholder, and on July 5th a conference of the shareholders was 
held, when the proposals of the directors were unanimously agreed 
to. It is now necessary to hold an extraordinary meeting of share- 
holders to pass a resolution sanctioning the terms of issue. If this 
is approved it is intended to offer the issue to shareholders, second 
mortgagees, and customers of the company, and to shareholders 
and customers of Electrical Distribution of Yorkshire, Ltd. 


The Question of German Amalgamations. 


VARIOUS reports of prospective fusions of electrical firms have been 
in circulation on the Berlin Stock Exchange. From a well-informed 
quarter the Berliner Tageblatt learns, however, that there is no 
question, either now or later on, of an amalgamation of the 
Siemens-Schuckert Works, or of the Schuckert Electricity Co., 
with the Siemens & Halske Co., as no reasonable ground could be 
found for such a fusion, whilst, on the other hand, very consider- 


able interests are opposed to it. A closer connection of the 
. Schuckert Co., of Nuremberg, with the Siemens & Halske Co., or 
with the Siemens-Schuckert Works, of Berlin, is unnecessary, for 
the reason that the Schuckert Co., which, since the transfer of ita 
manufacturing business to the Siemens-Schuckert Works, has 
remained purely a participation or trust company, undertook the 
contractual obligation on the formation of the latter company to 
allocate to the Siemens-Schuckert Works, at contractually fixed 
prices, all the orders to be placed or received by the compauy. A 
transformation of the Siemens-Schuckert Works, Ltd., into a share 
company, eventually by amalgamation with the Siemens & Halske 
Co., is also out of the question within a conceivable period. It 
would only have any signification if it were proposed to dispose of 
partly or wholly, or to place on the market the parts of the 
Siemens-Schuckert Works if converted into shares. But such a 
measure would not come into consideration for the Siemens and 
Halske Co., which, as is known, possesses the simple majority of the 
parts in the Siemens-Schuckert Works. As far as concerns the 
Schuckert Co., the latter is unable to dispose of the parts in its 
holding without first having asked the Siemens & Halske Co. to 
exercise the preferential rights contractually devolving upon it in 
regard to the acquisition of the parts. As a sale of the parts, or 
of the shares, to be provided in the Siemens-Schuckert Works con- 
sequently does not come into consideration, the motive put forward 
that a very considerable quiet reserve would be rendered free for 
the Siemens & Halske Co. and the Schuckert Co. out of the 
conversion of the Siemens-Schuckert Works into a share company, 
becomes untenable. The shares would possess for both companies 
the same internal value as the parts. It is added that an amal- 
gamation of the Siemens & Halske Co. with the Siemens-Schuckert 
Works would finally serve no technical working object, as both 
companies are now already administered in common. Moreover, a 
considerable expansion in the share capital of the Siemens & Halske 
Co. would be necessary, but this would be opposed by the endeavour 
of the Siemens family to keep the majority of the shares in its 
own possession. 


Mersey Railway Co. 


THE half-yearly meeting was held on Friday, at Worcester House, 
Wallbrook, E.C., Mr. James Falconer, M.P., presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, p. 308), said he was glad to be able to chronicle 
another half-year of substantial progress, The receipts had in- 
creased by £1,425, and the expenditure had decreased by & 1,274, 
. showing a net increase in revenue of £2.699. If they took the 
working for the whole year ending June 30th, it would be seen that 
the receipts had amounted to £109,016, as compared with £105,121 


z^ 


for the previous 12 months—an increase of £3,595— whilst the 
working expenses had amounted to £66,086 against £72,169, a 
decrease of £5,183, so that there haa oeen a net gain during the 
year of £8,778 He thought the shareholders would agree with the 
board in regarding that as a very satisfactory result. If they com- 
pared the present position with the position in the last half-year of 
steam working, the result was very striking. In the last half-year 
of steam working the number of passengers carried was 3, 357,000. 
During the half-year now under review the number had increased 
to 7,395,000, an increase of over four millions, or 120 per cent. 
During the same period the receipts had increased from £29,470 to 
£54,653 last half-year, an increase of 85 per cent. The reason for 
the increase was the obvious one which had been made apparent 
from half-year to half-year ever since they adopted electrical 
traction, viz., that largely owing to the facilities which the railway 
gave for connecting Liverpool with the Wirral peninsula, the 
districts which it served had steadily developed and continued to 
develop. There was no saying what the future development would 
probably be, seeing that the railway served one of the finest 
residential situations to be found anywhere in the United Kingdom. 
He did not think anyone could place a limit to the possibilities of 
the place, if they continued to afford the public facilities to get to 
and from Liverpool. As far as the Mersey Railway was con- 
cerned, he believed it was giving the best train service which was 
to be found anywhere in this country, and he had had people over 
from America who had told hiin that they had no railway equal to 
it there. Their policy would continue to be to give to the districts 
they served the very best service which could possibly be given. 
The accounts showed that they commenced the half-year with a 
debit revenue balance of £16,191. They had been able to reduce 
that, as the result of the past half-year's working, to £11,821, a 
reduction of €1,370. That debit balance stood in the way of pay- 
ment of interest upon the debenture stocks, but by the Act of 
Parliament which they obtained last session, they would be able on 
January lst next to place that debit balance to capital. Therefore 
from the commencement of next year any profits they might make 
would be immediately available for paying the holders of the first 
of the debenture stocks the interest which was due upon them. 
The holders of those stocks had had to wait a very long time and 
they had supported the shareholders very consistently, and it was 
therefore a great satisfaction to the directors to be able to say that 
there was every reason to believe that on January Ist next they 
would begin to be in a position to earn enough to commence to pay 
upon the first of those debenture stocks. That really was the first 
fruits of the policy which began in 1903 by the equipment of the 
line with electrical traction, and it would be a great gratification 
to the board when they were able to begin the distribution of 
dividends. 

Mr. ROBERT COOPER seconded the motion. 

MR. PRINGLE, as a large holder of preference stock, and also to 
à small extent as a deferred stockholder, congratulated the board 
upon the present position of the company and its future outlook. 
He said it was quite refreshing to hear the chairman's speech, and 
to note from the figures given in the report that for the last 15 
half-vears the railway had shown a continuously improved position. 
At the present rate of progress the board next July would be able 
to make the first payment on the 1866 debenture stock, and they 
would, no doubt, go on paying the interest regularly from that date. 
After that came the 1871 stock, then the 1882 stock, and then the 
"B" stock, and after that he hoped it would not be long before 
the preference shareholders would have a look in for their dividend. 
He believed that some of the large railway companies had an eye 
upon their company, but the longer the question of purchase was 
deferred, the better price they would get for the undertaking, so 
he hoped the directors would not do anything in that direction yet. 

Mn. G. WiLLIAMS suggested that it would be greatly to the 
advantage of both companies if the Wirral Railway could be 
electrified. 

The CHAIRMAN, in reply, said that regarding the sale to any 
other company he was entirely of the opinion of Mr. Pringle, that 
with a concern improving as theirs was it would be a very mis- 
guided policy if they were to go running about seeking for 
somebody to purchase it. As to the electrification of the Wirral 
Railway, it was obvious that for the development of the district 
served by that company, it would be a great advantage if the 
railway was worked electrically, for electric traction was really 
very much better adapted for suburban traftic than any steam 
railway, however excellently managed, could possibly be. He, 
however, was not in the secrets of the board of the Wirral Co., nor 
did he know their reasons for adhering to steam traffic. The 
matter was one entirely for themselves. Their relations with the 
Wirral Co. were of the most friendly character, but they had never 
attempted to interfere with one another's business in any way. 
Undoubtedly the characteristic of the district was enterprise, and 
he could not help thinking that sooner or later the natural instinet 
of the Liverpool and Birkenhead people to do the best for their 
districts and their undertaking would bring about the change to 
electrification, While they would welcome the change, there was 
nothing which they could with propriety do in the matter. 

The report was adopted, 


United Electric Car Co., Ltd.—The directors recom- 
mend a dividend of 24 per cent. for the year ended June last. 


Dumbarton Burgh and County Tramways Co.—The 
directors have declared a dividend at the rate of 6 per cent. per 
annum for the half-year on the preference shares, making 6 per 
cent, for the year. 
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MARKET QUOTATIONS. 


Wednesday, August 31st. 


CHEMICALS, &c. F 11 
a Acid, Hydrochloric ee ee per owt. 57 I 
: ” Nitrio oe ee ee oe » 22/- ee 
Oxali 0 ee ee ee 90 98J- ee 
: 70 Zul hurio oe ee oe » 5/6 ee 
a Ammo og Fas ee [1] 43J- oe 
- Ammonia, uriate erysta) .. per ton £39 T 
ee oe » £80 ee 
4 Bleachin g powder . - $ n " £5 10 as 
a Bisulphi e ot Carbon oe ee » 218 ec 
P | Borax ee ee r £16 ee 
a Ferro-Bilioon (50 «) M PN n £9 10 8 
a Copper Sulphate oe ee oe 70 218 ee 
a " Nitrate ee eo ee " £25 se 
a 70 White Sugar oe oe 70 £28 10 ee 
& Me h pcs E ee ee ee On oo 
a Met ylated ee oo per ee 
a Potassium, Bichromate, in casks per [iw FU es 
a Potash, Caustic (75/80%) . per ton X 
: " Chlorate ee es s. per Ib. * ee 
Perchlorate ae ys à . oe 
4 Potassium, Cyanine ia à " d. T 
a Shellac .. per owt, 880 as 
a Sulphate of Magn esia . per ton £4 10 se 
a Sulphur, Bublined Flowers re ú £6 10 sš 
: 70 Lor oe oe r1] ge d oe 
T Caustic v iwhiie 70 %) T z £11 és 
K 8 .. per lb. AS ee 
Cone per ton 5 T 
a 15 ichromate casks ee per lb. gd. os 
a Cyani de (basis 100 %) b. " qå. ee 
METALS, &c. 
b Alaminium Wit in ton lots. per ton £80 T 
b in ton lots ee 99 ^ 2112 ee 
b Sheet, i in ton lots . 5 £120 T 
p Babbitt’s metal ingots : £88 to £145 es 
c Brass (rolled metal 2° to 12° basis) per Ib. did: i 
E » Tube (brased) ee oe [1] e 
e » Hire solid drawn) ee 950 7d. 
e » L] ee ee ee » j 0 ee 
c Copper Tubes (brased) .. sä b 94. 
e on d drawn s d 
g » Bars (best selected) .. per ton 7l 
E r7] Bhee ee oe ° » £71 
E 9» Rod ee oe ee ec " £71 ee 
e „  (Elctrolytio) Ioa i » £58 10 s 
e »* L ae oe £74 15 ees 
e ” n » 4863 5 . 
e ,9 »" H. C, Wire per lb. Jad. 7 
í Ebonite Rod ee ee r o/- ee 
f Sheet ee oe ^ _ 5/6 oe 
n German Bilver Wire ee oe 90 1/6 à oe 
h Gutta-percha, fine e ee » 2 ee 
b India - rubber, Para fine . eo » 84 1/3 dec. 
4 Iron Pig 3 warrants) - per ton 49/2 101. deo, 
1 Mire e" No. ER 0. quai. " £11 ee 
g Load, English 2x s £19 15 to £12 17 6 
5 Wire o. 8 a's ee per lb. 6/6 
Mero ee per bot. £8 12 6 s 
77 Mica (in original cases) small per lb. 6d. to 18. ec 
4 5 Pe " ^ medium " 40 in 80 a 
P Phosphor Bronse, fain in castings E 11d. in 
p f eS " 1/04 14d. dec. 
P 10 rolled strip & sheet is 17¹ d, dec. 
o Platinum DD oe eo per OR. 1 i oe 
e Bilicium Bronze W ee ee l Kad. ee 


per Ib. 
r Steel Magnet, in bars ee ee per ton 
g Tin, Blook English) ee ee » 
n u ye O08. 1 to 16 oe ee 


Pt . 
2158 to £159 | £6 10 ino. 
p White 2 
È Zino, 8b's (Vieille Montagne bud.) „ 


Quotations supplied by— 
G. Boot & Co. 4 Bolling & Lowe. 
k Morris. Ashby, Ltd. 
) Riobard Jobnson & Nephew, Ltd. 
m W. T. Glover & Co., Lid. 
n P. Ormiston & Sons 
o Johnson, Matthey 4 Co., Ltd. 


2 & Ghakspeare, — t W. F. Dennis & Co. 


Gandy Belt Manufacturing Co., Ltd.—An interim 


dividend at the rate of 6 per cent. per annum is announced. 


Mackay Companies.— The directors have declared the 
usual quarterly dividend of 14 per cent. on the common shares. 


Blackpool and Fleetwood Tramroad Co. — The 
half-yearly meeting of this company was held on August 25th, at 
Blackpool. Mr. R. H. Prestwich, the deputy-chairman, who 
presided, mentioned that rates and taxes showed a decrease as 
avainst last year, brought about by the company’s success in the 
litigation against Bispham Council. During the half-year 997,574 
passengers were carried, an increase of 93,000 over the corresponding 
period of the previous year. The earnings only increased by 
£16. During the past half-year they had again been very fortunate 
and free from accidents. The chairman then formally moved that 
out of the available balance of £5,228 a dividend be paid at the 
rate of 4 per cent, per annum, absorbing £3.000 ; and that £750 
be written off to be placed to depreciation account, thus leaving & 
balance of £1.028 to be carried forward. This was seconded by 
Mr. Greenwood and carried. 


STOCKS AND SHARES. 


| Tuesday Evening. 
MARKETS have got into rather more cheerful channels, and the 
evidence of abundance of money that was revealed by the carry- 
over on Monday is no doubt a reason why investment issues have 
turned the corner of their recent depression. 

That there must be an early rise in the Bank Rate is regarded as 
inevitable, but its effect seems to have been discounted so far in 
advance that the actual fulfilment of the event may be succeeded 
even by a recovery, instead of & fall, in prices. 

The electricity supply department has been greatly interested in 
the reply made by the Charing Cross and Strand Company to the 
excursion of the Gas Light and Coke people into the domain of the 
Westminster Electric Supply undertaking. (Incidentally, there are 
some, no doubt greatly ill-informed, who wonder why the Charing 
Cross Company should take up the cudgels, instead of the actual 
victim of the attack.) The retort of the Charing Cross and Strand 
is applauded for its clever defence and fighting spirit, but it has 
had no particular effect upon the price of the Westminster shares, 
which are } better on balance. However, the parcel that formed 
the immediate cause for the weakness of the latter has now been 
placed, and so the market is in so much the better position on that 
account. | 

Other issues in this market are little altered. Edmundson's 
Preference rose 4, and the Mexican descriptions are slightly 
easier. 

Last week we gave & couple of short tables showing the yields 
upon agroup of Canadian-Mexican bonds. The annexed list gives 
a few of the Debenture stocks obtainable in the market at the 
moment. It must again be remarked that redemption is not 
allowed for in working out the returns :— 


ELECTRIC DEBENTURE Srocks. 


l Interest 
Description. Price. Yield. payable. Redemption. 


Bournemouth and Evole 44 % 108 £476 1 Jan.-July Any time at 107. 
Charing Cross 44 % 1024 4 80 15Jan.July 1941 at 100, or 


earlier at 102. 
Central 4% Guaranteed .. 102 free 8186 1 June-Dec. 1981 at 100, or 


earlier at 110 
(guaranteed by 
8t. James’ and 
Westminster 
Companies). 
County of London 44 % ist.. 107 4 40 1Jan.-July 1955 time after 


at 115 
Electric Construction 4 % 1st 
Mort 6 80 15 Jan.-July Perpetual. 


6126 1Jan.July By annual draw- 
ing at 105 or by 
. peren under 
South Metropolitan 44 % Ist tot pioa 
Mort. .. we E. .. 100 4100 1Apr.-Oct. 1981 at 00, or after 
1915 at 110. 
Vera Cruz 5% 1st Mort. Debs. 923 5 80 1Jan.July By sinking 
(Issued at 914.) commencing 
1916 at par or by 
purchase under 


par. 

The Telegraph list is good, especially as regards the Anglo- 
American issues. Investment proceeds steadily, and the supply of 
floating stock is being absorbed at a pace which is almost rapid. 
Dealers find that, having sold stock, they cannot buy it back, and 
are compelled to mark up the prices against themselves, in the hope 
of attracting sellers to the market. Direct Spanish shares and 
Debentures have hardened. Western Telegraphs gained j, and the 
American group is very materially better. Rumour still swings 
backwards and forwards with regard to the negotiations of the 
Anglo-American with the American Telephone and Telegraph, but 
it is taken as indisputable that some kind of definite arrangement 
is certain to be reached. The latter company's stock has eased off 
a point. Direct United States shares have gained 15s. Mackay 
Companies’ common stock rose 2, and Globe Ordinary at 10} shows 
a 5s. advance. National Telephone Deferred is } down. 

In spite of the increase of investment business, the Home Railway 
market continues lumpish, with only occasional flashes of improve- 
ment to animate it. Central London Deferred fell 2 on a slight 
pressure to sell. Districts and Metropolitans are also on the lower 
side. The travesty of a summer such as we have suffered this 
year has done much to subdue the traffics of the underground 
lines. The investor has not gone so far as to take up electrical 
stocks yet, but is confining his attentions more to those of the 
steam oompanies. 

Traction descriptions are quiet and more or lees lifeless for the 
time being. British Columbia Deferred is a trifle easier, but the 
Preference gained $. Mexico Trams have risen a point, and 
Calcuttas 3. Industrials are steady. Henley's Debenture again 
improved. Brush Second Debenture at 24 is 1 lower. Castner- 
Kellners have retained their rise, and Babcocks are rather better. 
The Rubber share market is dull to stagnant, without any sign of 
revival, 


Electric Bupply Co. o ‘of Vie- 
toria 5 % 1st 
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l SHARE LIST OF ELECTRICAL COMPANIES, | ZEE 


TELEGRAPH AND TELEPHONE COMPANIES. 


l Business done 
Present : NAR. i bs BECK Dividends for the last nocet Qs PONE week ended me r “Present 
Issue., Share four years. Aug. rd. Aug. 80th. Anc .| Fall — | per cent. 
EE ĩ LE EE 
- ; i i £ 8. d. 
25,000 Anaad Tel ph Co.'s shares, Nos. 1 to 25 000 10 Nil. 
286,500 Do. b. Red. Iss. at 98 % script tall I paid Stock 117 7 
955,196,000 N ie elephone & Tele — 5 , Cap ... | $100 515 1 
558,400 Anglo-American e i Stock | 8j x) |£8 48. 95 5 4 4 
8,220,770 o. S0. Stock | 6 3162516 5.7 2 
8,220,770 D FR do. Deleted Stock 12 X | 8- | 25/- |: 410 0 
41,735 Anglo-Portuga uguese Tel., 5 % Mort. Deb. Stock Red. | 100 | 5 M 5 5 ‘416 7 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 |8 X 8 8 : 481 
9,449,176 | Commercial Cable, Bting. 500 year 495 Deb. Sk. Red. Stock | 4 4 1 1 N 418 0 
16,000 | Cuba Telegraph . 10 5 5 6 6 z 613 4 
6,000 Do. . 10%Pret. ... .. .. ..' 10 10 J (04 10 4 10 - 5.15 11 
12,981 | Direct Spanish Telegraph, ora. | 6 4 | 4 4 : 5 8 6 
6,000 Do. do. 10 aere oam. EE 5 10$ 10 % 10 % |10 % 519 5 
30,000 Do. do. | 50 | 4 X. | 44% | 41 8 18 5 
60,7101| Direct United States Cable 20 4 36 | 4196 | 4. A 5.0 0 
86,000 | Direct W. India Cable, 44% Reg. Deb., 1101,00 R. a 100 | 49% | 44% | ^99 — 4.9 1 
4,000,000 | Eastern Telegraph, Ord. Stock . Stock | 7 x» 7 7 0 5 9. 8 
2,000,000 Do. $4 €, Pref. Stock. 100 83 o | 8) 4100 | 4 i 5 
1,896,706 Do. 4% Mort. Deb. Btock Red. Stock | 4 3 4 4 la 9 16 7 
900,000 | Eastern Extension, Australasia, and China Tele. | 10 7 511 7% 12 ie 5.8 9 
752,400 Do. 4 % Deb. Btock | Stock | 4 3 4 4% i 9 18 1 
181,127 Globe Telegraph and Trust .| 10 |5% 5% 5 55 g ' 56 6 
181,127 Do. do. 6 % Pref. . . . 10 |6 6 6 6 : = | T 4,811 
150,000 | Great Northern Telegraph, of Copenhagen... " 10 20 18 , ste 2 68 8.0 
17,000 | Indo-European Telegraph  .. EG 25 18 18 % 13 & 18 53 | ace ei 615 8 
$41,990,400 | Mackay Companies € mmon .. .. . ..1$10 | BAY 4 4 43 2 aa +14 | 415 6 
$50,000,000 | Do. 4% Cum. Prem. 8100 4% 1 47 | 4 74 — 78 74 — aee 2 5 27 
994,190 | Marconi's Wireless Telegraph wa, ates 1 | Nil | Nil | Nil | N| 3 dij i. 8 NE" Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. Pi 1 |6%/6%/6 6 | 4i— % ::: 6'4 8 
86,402 Do. do. do. 5 % Pret. s 1 54 54 5 J 5 2— M M— d . jos | 58n 
2,925,000 | National Telephone, Pref. Stock <. .. 10 6 / 6 J 6 & 6 | 104 —1 104 —1051 , 1048 1001! 651 9 
8,725,000 | Do. o. Def. Stock .. .. 100 | 5 6% 16 6 123§—1 129 —125 1 Aam5o —1 416 0 
15,000 | Do. do. 6 / Cum. lst Pref. .. ..{ 10 | 6 69,16 6 10 — 1 10.— 103 1 2 Y 511 8 
15,00 | Do. do. 6 9) Cum. 2nd Pref. ; an 5 6929516 6 10 — 10 10 — 1 id si 511 8 
250,000 | Do. do. 5% Non-cum. 8rd P., 1 to 250,000 | 6 55515 5 55 . omg * 4 10 11 
9,000,000 | Do. do. 8% Deb. Stock Red. : Stock 33% | 88% | 8496 33 97 | 974. ] 8.10.4 
.1,988,598 | Do. do. 4 96 Deb. Stock Red.. 100 |4 413 4% 4 1 883 7 4140 0 
179,818 Oriental Telep. and Elec. 1 to Ha ane full patd.. 1 7 89518 8 lá— 1 1 1 90 / ö a 418 6 
se Do. do do 6 Pref. 165 67 646 1— 1 1— 1 5 5 |478 
195,966 Do. do. do. Red. Dor Stock.. | 100 | 4 17 414 4 86 — 88 86 — 88 i wá 41011 
99,400 | Pacific & European Tel., 1% uar. Debs., 1 to 1,000 3100 4 495 4 4 a P 17 E 418 
11,89 Reuters es 8 5 5 5 5 7 8 78— 8 5 418 9 
145,955 | Telephone Co. of Egypt, 43 * Deb. Red. .. we | 100 43% | 44% | 44% 43 98 —100 98 —100 T 410 0 
8,049 | Submarine Cables Trus Il} cert. 16% 6 6 — | 130—133 180 —183 | n | 410 8 
120,000 | United River Plate Tel Tele, hone 5 8 8% 8 8. 7 61— 78 Tix 8 5 12 uU 
40, 000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 V 5 5 5 5 5 2 P: 11111 
80,008 W. Coast of America, 1 to 90,000 & 58,001 to 58,008 - 94 | 9249) 23% | 24 E 1 11 410 11 
199,000 | Do. 4 % Debs., 1 to 1,600 guar. by Braz. Sub. Tel. | 100. | 4% % | 4% | 4 2 | 1418 
207,980 Western elegrap h, Ltd., Nos. 1 to 307,990 ..|] 10 7 7 7 7 18.— 14 14 — 1 . Mil 4h | +k | 116 7 
800,000 4% Deb. Btock F Red. 100 4% 44 44 4 100—102 100—102 10 | NE 818 5 
88,831 West In India and do. a Telegra 23 10 Ni N Nil | Ni |- H 4— dH 13/9 | Doo Nil 
84,068 Do. do. 6% Cum. lst Pref. — .. |] 10 8 % 6 % 6 % |6% — 9 3 9 83 : 618 4 
4,069 Do. do. : Cum. 2nd Pref. : A 10; | Nil |£26 15 % 143% 8— 9 8— 9 SN | : 16 13 9 
80,0001 Do. do. Debs., Nos. 1 to 1,800 ..1-100: 5 % 5 Y 5 |8% |- 100—102 100—102 es = 118 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| PEN 
Anglo-Argentine Trams, 5 Cum. 1st Pref. 1 to) i - | ^ 
640,000 4 glo-Arg 1 5% 840,000 5 |595| 4&— 4H 4 4H | 90m | 80/48 | 568 
500,000 Do. 5 % 9nd Pref., 800,000 to 1,900,000 5 "t 5 4à— 4d 4à— 4i 85/ |o | 514 8 
4,465,074 Do. 4% Deb. Stock .. | Stock woe, ee EA — 92 91 — 924 92 903 | 1 | 4 6,6 
$82,887 | Auckland E. Trams, 5 % 1st Mort Deb. Stock ..| 100 5 5 % 5 | 5 P4 108 —105 103 —105 " 415 8 
880,000 | Babcock & Wilcox, 1 to 530,000 - 1 20 % 20 2 20 % 24 % | — ba— 58 51 - 5r} 55 | +e 45 4 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 65 8 6551890 | -1X— 1 Ne 1M! . | 819 0 
1,000,000 | British Aluminium 595 Mort. Debs. Red. SB AOR IS » " ds i ie NS |. | & 9 7 
500,000 | British Columbia E. Rail Def. Ord. Stock . ..| 100 6 8 8 8 % | 144 —148 143 —147 1464 | —1 | 6- &10 
400,000 Do. Pref. Ord. Stock  .. . 100 |5545|54|54|69,| 194 —1 124. —193 1264 16 .; | 418 9 
400,000 | Do. 5% Cum. Perp. Pref. Stock `.. 100 5 5 % 5 % 5 5| 1094—1123 110 —113 112 113. | +4 |486 
233,000 | Do. 44 % 1st Mort. Deb., 1 to 6,250 .. 40 | 44% | 4495 | 44% 43% 102 —104 102 —104 us e * 22 | & 6 7 
212,600 Do. 4 Vancouver Power Debs., 1 to 2, 200 100 44% d^ | nt. i 100 —103 100 —103 ma | Ue» dtu: 47 5 
183,301 | British Electric Traction ‘ 10 | Nil il | Nil | Nil ! i- 1 — 1 ii eps Boot ‘Nil 
161,437 Do. do. 695, Cum. Pref. . ..| 10 16% 18% |13% |. Nil |  2B— 88 2 — 34 F Nil 
1,473,658 | Do. de 47 Porp Deb. Stock .. | Stock |5 0515 05,15 %% | 69, | 86 — 90 86 — 90 Sepe tapete WINS 5 11 1 
628,936 | Do. 44 % 2n 1 Deb. Stock Red. | 100 | 44% | 439% 43% | 44% | 68 — 78 68 — 78 69 UP vut 63 8 
100,000 | British Insulated and Er Cables "^ és 5 10 % 10 % 10. % 10 % 62 —7 . be. t BS b VI rcs "E 6 17 11 
100,000 Do. um. Pref. : 5 6 9$ 6567 8 7 5. Gee „„ | Mee . | 4123 4 
500,000 Do. ae 470 % 1st Mort. Deb. Red. 100. | 44% | 44% | 4496 4% | 101 —104 101 —104 . MONEO ET up 46 7 
204,9401 British Thomson. d A 4 pon Mon. p à 100 | 44% | 4496 | 44% 443 | 00 —103 100 —103 ras | ses h o 14 0:6 
N t est inghouse re to an re i | . i E 
400,000 { 15.001 to 100 5 NI N NU NI A p N ef lee 18 r un 
1,816,853 Do. do. 4 % Mort. Deb. Stock 100 4 % 4% 14% 4% 61 — 63. 61 — 63. N 6’ 7 0 
50,000 tBrowett, Lindley & Co., ; 1 | Nil | Nil | Nù |:NI |  4— 41 “i hae eh PEKIN boc Nil 
50,000 Do. do. 6 % Cum. Pref. ` en cH Nil | Nil |: Nil | Nil |. 14/6 to 15/6 14 to 1 V NO se 55 Nil 
140,976 Brush Electrical Engineering, m; 1 to 105 781 2 Nil | Nil |--Nil Nil 0 — TE ur Lo saal PNU 
200,000 Do. do. Non- cum. 6 % Pref.. »: | 2 Nil | Nil | Nil |. Nil; 0 — A- dés 5 e E Nil 
125,00001| Do. do. 44 95 Perp. Deb. Stock  .. | Stock | 45% 4475 44% | 44% 309 — 44 89 — 44 E T ow và 10 4 6 
195,00001| Do. do. 4$ % Perp.2nd Deb. Stock.. Stock | 45% | 4 44% % 23 — 27 22 — 96 Tu SEM S 17 6 8 
187,610 | Calcutta Trams, 1 to 187,610 .. | 5 |8%16% | 4300 445 4— 4 4 4 85/- | .. , +e | 0 0 
45,904 Do. 5 % Cum. Pref., Nos. e to 99, 390. . e 5 5 5 96 | 5 „ 5 % 4M— ils 4}4— n^ 87/6 Ug. UP os 51383 
850,000 Do. 43 % Ist Deb. Stock 100 47% 43% 43% | 444, | 96 — 99 96 — 99 NT 4 10 11 
. 85,000 Callender's Cable Construction shares . 5 115 % 15 €, 15 % |10 2 9 — 10 9 — 10 | 500 
40,000 Do. do. 5% Cum. Pref. 6 5% 5% 5% 5% 4 5 » 415 8 
800,000 Do. do. 44% Ist Mort. Deb. Stock Red. | Stock | 44% 44% | 44% | 44% | 1004—10: 1008-108 | ; 4 710 
491,222 | Cape E. Trams., 1 to 491,222 ; 1 Nil | Nil | Nil | : -— 1 : Nil 
450,000 | Castner- Kellner Alkali, i to 450,000 . 1 8 % |12 % |124% |124% 218— 24 2H— 2H | + & 4 586 
210,158 Do. C NEQNE Gast Mort. Deb. Stock | 100 4% | 44% | 4 96 44% 104 —107 —107 we 441 
1,890,690 | Central London Ballway, rd. Stock : Stock |4 5,18 % 83% 8 96 64 — 66 64 — 66 65 64 | 41011 
554,655 Do. do. 4 % Pref. Stock Stock |495,|49,|4 95 |4 h: 84 — 86 84 — 86 418 0 
554,655 Do. do. Def. do. . ..| Stock | 4 % | 2 % % 2 49 — 61 47 — 49 49 —2 418 
1,480,000 | City and South London Railway — ..  .. . | Stock 23% | 23995 | 14% | 1355 | 27 — 28 213— 283 iz 28 | +h | 6 210 
E. 85,000 0 & Co., 3 M N, 5 a ‘4 | 8 | 6%] 5 4 ff Nil + 2 i ia Nil 
ort. Reg. De 
c, 1000008 { - 900 of £100, and 901 11,000 of £50 Red E 5 5 5 * 5 * BB 83 — 86 Sor NUES 
mm ea: : | 
* Unless otherwise stated, all shares are fully paid. t From Manchester Share List. 


Gontinued on next Dala. 
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SHARE LIST OF ELBOTRICAL COMPANIES. (i e © <: > ; 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.— Continued.) 


| | l 
| Stock | - Closing Closing Business done | Rise +| Present 
pA | NAME, or | a T em lor ane | Quotations Quotations week ended or Yield 
ae Share. | W | Aug. 23rd. Aug. 30th. Aug. 30th, 1910. | Fall — per cent. 
| | | ds — 
FATER? I *  |1906.|1907. 1908. 1009. Highest Lowest £ s. d. 
260,000 | Dick, Kerr & Co., 1 to 960,000 '.. T: T T 1 10 % 10 % | 6 95 | 6 95 1— 13 1— lt va | vé sò 568 
305,000 Do. do. 695 Cum. Pret., 1 to 305,000 ..| 1 6 V 6 6 6 [ 1— 1$ 1— 1l Es 25 | : 568 
271,030 Do. do. 4496 Deb. Stock .. - .. -..| 100 43% 4% | 44% | 4496 | 98 —1010 98 —1o | .. |] >. .. 491 
60,000 | Dublin United Trams. (1896), 6 % Pref., 1 to 60,000 10 695,/695,|695,|695| 191—193] | 123—' 182 bec ous p 4 7 8 
99,261 | Edison & Swan Utd., “A” shs., £3 pd., 1 to 99,261 5 4175 | a% | Nil | Nil | m w | m a | | 7 Nil 
17,189 | Do. “A” shares, 01—017,139 at 6 | 48% | 26% | Nil | Nil | — i — 1 T Nil 
807,895 | Do. 4% Deb. Stock Red. .. . .. | 10 |455|455,|495,|495,| 68 — 68 | 68— 68 . 517.8 
67,720 Do. 5% and Deb. Stock Prov. Certs. all pa. 100 6 5 5 5 P 5 P79 — 82 | 179—892 | es 6 111 
112,100 | Electric Construction, 1 to 112,100 |.. | 9 | Nil | Nil | Nil | Nil | i— ? | — M i Nil 
81,390 Do. do 7% Cum. Pref., 1-to 81,890.. | 3 7% 7% 7% 7 H— 1$ | We | 926 | D 9.6 8 
95,000 | General Electric Co, (1900), 5 95 Cuin. Pret .].1 65 5 5 95 NOB Y o E: d . 6 5 0 
200,000 Do. do 4% Mort. Deb. a Stock 4% 4% 474 82 —986 | 882—860 | .. | e 418 0 
78,000 | Gt. N. & City Rail. Pref, Ord. 4 * 4 1 to 78,000 | 10 4% 3% Nil | Nil — 1 | — 1 ves ET Nil 
96,000 | Greenwood & Batley, - ie Cum. Pref. , | 10 79517951725, TY | 10f— os] 101— 10 T e 610 8 
80,000 Do. do. X, Mort. Debs. d .. 100 5 5 F 56 „ 5 4, | 102 —109 102 106 - 4 16 10 
40,000 | Henley's (W. F.), Telegraph Works, Ord. ..  .. 5 156 95 15 % |15 % 15 % | 12% — 1% 123— 194 | 123 | | 516 6 
40,000 Do. do 43 % Pref. 5 | 4% | 4396 | 44% | 4356 uu M PE RO aU +h | 459 
150,000 Do. do. 45 Mort. Deb Stock | Stock | 44% | 44% | 443 d^ 106 — 107 106 —108 | 108 | T 4 3 4 
50,000 | India-Rubber, Gütta-percha & Telegraph Works | 10 10 10 % 10 % 10 % | 14i— 15 144— 15 "TL ee 6 13 4 
37,500 E Overhead Railway, Ord. .. * 10 | Nil 4% | Nil | Nil | H — 8 Ho - * | * Nil 
10,000 |+ do, Pref., fully paid. 10 |595|5595,|595,|595,| 5— ki 43— 5 - T — 1910 6 
600,070 London United Trams. (1901) 1 to 50,007 * sof 2% 8% 96 | Nil a 1À— 2 | lá— 2 TE NET. T Nil 
899,930 Do. do. 60,008 to 100,000 .. T 10 33 Nil | .. 1 2 12 2 pate! b i28 "-——— 
125,000 Do. do. 5% Cum. Pref., 1 to 125,000 | 10 65925,1595 | 88% | .. 2— 2 2— 2 41/3 15 0 0 
1,649,930 Do. do, 4 e 1st Mort. Deb. Stock.. 100 4% 4% 4 40 67 — 71 67 — 71 694 - 512 8 
5,732,002 | Metropolitan Consolidated : " ..| 100 |1.96 % 1 4955119 88 — 884 88 — 884 384 311 212 0 
2,640,914 Do. Surplus Lands sA i .. 100 | 29% | 312 | A 2396 65 —67 65 — 67 | 66 65 4 2 1 
8,235,000 Do. Distriet .. | 100 | Nil | Nil | Nil | Nil |  20}—21 2041— 203 | 27 | 903 Nil 
391,837 Metropolitan Electric Trams., Ord. | 1 44% | 696 a— 32 44— 3 ps 515 0 
814,016 Do. do, Deid. of --2 | Nil] Nn NI. £$ ty 4 | I | . Nil 
500,000 Do. do. 5 M Cum. Pref. .. 1 [65515 / 5 5 95 — 8 i— 8 . | 511 3 
595,600 do. 43 o „Deb. Stock Red. | 100 44% | 44% | 4496 | 44% 96 — 99 96 — 99 963 e 4 10 11 
$10,823,200 | Mexico Trams Co., Common Stock EN eg „ T tm. | E Gi 1 121 —128 1203 118 +2 | 417 7 
,000,000 Do. Ist Mort. po-yeat 5 % Gid. Bas. 2 sa .. | 595 | 5.96 994—100} |  992—1002 1003 998 | +4 410 3 
245,500 | Potteries Electric Traction A à 1. [4754 | Nil 8 — . | E E | ~~ 34 0] | * 
245,500 | Do. 596, Gum. l... os 1 5 5 5 % 5 - 1 i— 3 ne | .. „„ ci O 
245,000 | Do. 4) % Deb. Stocx sie] 0 4376 | 4475 | 44% | 49% | 82— 85 | 82—85 | .. | è |o | 6 86 
$7,550 | Telegraph Construction and Maintenance. 12 |15 % 1175% |15 % |174% | 84 — 86 34 — 86 | Bog | .. — | $16 8 
140,0001 | Do. 4% Deb. Bds., 1 to 1,500 Red., 1909 100 4 % 4 4% 4% | 100 —102 100 —102 100 ee .. | 818 5 
1,000,000 | Underground Electric Railway, 5 5% Prior Lien i Y cL An ee 108 —104 103 —104 1034 + — | 416 2 
2,800,000 Do. do. 43 % ; Bonds. . * | | | 44% | 44% s9— 91 | 89—91 [| 525 s | ce ROLE 
4,900,000 Do. do. 6 % Income Bonds wv NON Urt o . S. | O9 —4l 89 — 41 | | X 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666 1 | Nil 10 %15% | Nil | à— j — $3 | | e 
66,666 | Do. 6% C. P., 30,001 to 80,000 & 195,001 to 141 ,666 5 „6567 3 — n 11 2c o0] 9.1 B3ÀCD 
245,495 Do. 4 e ist Mort. Deb. Stock | 100 45447 1% 60 — 70 60 — 70 * — * | A dim 
ELECTRICITY SUPPLY COMPANIES. 
80,449 | Brompton & Kens. Bles. Lt. Sup., Orà., 1 to 20,000; 5 10 & 10 % 10 7À Ha 7 7i 615 7 
9,551 Do. 7% Cum. Pref. 6 17 7 7 7 T 6 7 zs n - 15 9 
400,000 | Central Electric Supply 4 55 Guar. Deb. Stock ..{/ 100 14 1 4 4 —103 —1 x 18 5 
80,000 | Charing Crods and errand lectrielty Supply .. 5 |5 5. 5 5 . i zm 690 
80,000 Do. do. Cum. Pref. 5 4 4 4 4 4 4 87/6 : $a 417 4 
80,000 Do. s City Undertaxing "4 % Cum. EE 5 4 4 4 4 . . T 417 0 
445,786 Do. do. 4% Deb. Stock Red. 10 4 4 4 4 91 — 99 — 99 , je 4.3 6 
49,486 | Chelsea Electricity Supply, Ord. 5 4 4 4 ..84— 4i 8)— 4i . à 551 
175,000 Do. do. 4) % Deb. Stock Red. .. | Stock 1 E ; 4 47 99 —101 99 —101 491 
90,596 | City of London Elec. o. Lighting, Ord. 40,001 —110,506 10 6 6 V 6 7 lij 11 114— 118 11 113 605 
40,000 Do. $% pom . Pref., 1 to 40,000 Pe : 10 6 6 6 6 11g— 1 l1$— . : is 419 0 
400,000 Do. 5 % Db. Stk. evs s“ .. | Stock | & 5 5 6 120 —194 190 —124 T x 4 ? 8 
800,000 Do. 44 % 2nd. Db. stk. ..| 100 | 4% 47 4 4 1023 1 ; 2: : 4 710 
60,000 County of Durham Electrica! Power, Ord.. >ë 5 [4 2 1 1 2 1 2 : : š Nil 
50,000 do. do. 5 Tirer, x 5 5 6 6 5 — . s . 1 18 10 
000 Do. do. do. 5961st Mtg. Deb. | Btock |... | .. |5 5 . e $588 
40,000 | County of London Electric Lighting, Ord. 1-—40,000 10 5 85 5 5 7 713 : š 670 
55,000 Doo. do. 6 % Pret., yas 10 6 6 6 6 1 11 1 11 : 691 
400,000! Do. do. 4 5 Deb. Stock Stock Hi 4 104 —107 104 —107 441 
400,000 Do. do. 2nd, Deb. Stock Stock | 4 4 % | 100 —108 100 —108 101g 101g : 475 
80,000 | Edmundson’s Electric oP Gam: Ord. Shares. . 6 N il l il 4 = . . Nil 
80,000 Do. do. 5 8 2 Nil | Nil Nil 1 35 / a +3 Nil 
500 Do. do. DAT 1st Mort. Deb. Btk. | 100 44% | 48% | 48% | 44 16 — 78 75 — 78 881 7 is 836 6 
$8,150,000 | Electrical Dev.Co.of Ontario %lstMtg. Gold Bnds. | $500 z .. |6 5 85 — 88 85 — 88 - 5 8 8 
10,000 RR ee oe b 63 53 53 44— 4 44— sf ee ec ee 5 15 9 
10,000 Do. - 5 % Cum . Pret., 1 to 10,000 ee ee 5 5 5 5 5 5 — 5 — oe oe ea 410 11 
90,000 Do. % 1st Deb. Stock A ai ee se. 100 43 4 4 99 —102 99 —102 ee ee ee 4 8 8 
15,000 | Hove, 1 to 15, : js 5 9 i 7— 7 17— 7 e Bs MN 5 18 4 
$1,976,000 Kaministiquia Power Co., 5 % Gold Bnas. .. 100 3 — 5 5 1 1 1 1 , . ae 417 7 
21,000 | Kensington and ee Eie tric Ord... 6 10 10 8 8 6 s € s 610 4 
90,000 Do. do. Deben. Stk. | Stock | 4 % | 4 4 1 -98 — 96 98 — 96 zi v ex 448 
11,000 | London Electric Supply Corporation, Tamea, ora: 8 4 2) 8 23 l 2 1 2 s . Li. 4811 
l Do. d 6 % Pre 5 |6 6 6 — | 5 5A oe 54, ss ss we 5 12 11 
300,000 Metrom litan Electric fanni i y Deb, dur. Bei. Mea. ae ise 3 81— É 91— É 10m4 | 66) ELIT 
etropo eetric Supply, 1 to et 8 5 5 [8 zm 
96,121 Do. Cum. Pref. 1—71, ,106 . 885 5 4 4 x: 4 — i 4 — 44 is : » 5 0 0 
285,000 Do. 4 Ist Mort. Deben. Stock — .. | Stock: | 4 4 4 44% | 102 —106 102 —306 | .. $3 és 469 
94,000; 000 keien El trie'Light Co. 5% iat Mig. Gold Bade 100 5 95 Bl. 86 84— 85 85 5 4 
y exican Electric t t Mtg 8 6 5 5 5 8⁴ 8⁴ s 
18,585,000 Do. Light and Power Common ... | $100 —— [4 g 83% | 4 D 812 79 — 812 751 : 418 9 
$2,400,000}. Do. do. TX Gum, Pret Sik. | Sen. 7% | 1 5, | 109§—105 104 —108 1 £4 | 612 1 
13,000,000 Do. do. * 15 lat Mtg.Gold Buds. 100 ai .. 1595165 94 98 — 94 9⁴ ] "S 6 6 1 
. 960,000 | Midland Electric Corporation. 48 %ilat Mort. Deb. | 100 | 44% | 4j 4435 | 44 97 97 . ES d 412 4 
180,491 Wen . ltol ; b 8 8 4 E 4 4 ; 2i s 219 O 
` 187,600 Non: " Pref, Lto 187,600 1, 0 : 5 5 5 5 15% 4 4 4 4 ; is 5 5 8 
150,000 2 NC tan oes Red * Vor T t0 1i T 100 "NS ee co 5 | 100 — 102 100 —103 ee ee ee 4 18 0 
- 10,863 | Notting Hill Electric Li ghting T s 10 73936 77 1%] s 12 — 18 12 — 18 ee " 5 78 
20,000 Oxford, 1 to 96 and 407 to 90,810 et las we 5 7 ve „ — . à 5 110 
119,004 | River Plate Eloty. Co. Ord... Ee x .. | Stock | A 6 8% 9 210—225 210—225 " ss 404 
100,000 | Do. do. % Non Cum. Pref. .. "s ..| Stock 6 6 & 6 6 105—115 105—115 T as 5 4 4 
900,000 | Do. do. 5% Deb. Stk. Red. * ..] 10 5 5 5 5 1003—1 1 1 , ju 417 7 
40,000 | St. James’ and Pall Mail Electric Light, Ord. vs 5 10 10 10 10 7 8 Vi ae 0618 
$0,000 Do. .do. *? % Pref. 90,081 to 40,080 5 7 & 7 7 7 64— 7 : = 416 7 
150,000! Do. do. 96 Deb. Stock Red. 100 96 | 31% H% 84% | 84 — 86 84 — 86 : 8 s A 165 
19,000 | Smithfield Markets Electric Supply, , Ord. .. m b il | Nil et 1 1 2 a a Nil 
65,000 | South London Electric Supply, 4438 45 5 il- 27 2 8 AN +4 | 618 4 
180,100 Do. do. 5 96 ist Mort. Deb. 100 gs .. | 5 5 7 99 —102 99 —102 102 as 418 0 
190,000 | South Met. Elec. Lt. & Power, Ord. . 1 |A% AY | 23 ra — È — 3 8 : A 618 4 
142,968 Do. do. 1% Pref. 1 7977 t 79,1795 i 1d — là 611 9 
994,690 Do. do. 43% 1st Deb. Btk. 100 | 44% | 43 ma 44% 88 —101 —101 : ; 491 
80,000 | Urban Electrio Suppli, Ord. . m : 5 5 5 5%] 2s à— 1 — 1 š : 20 2 0 
60,000 Do. o. 5% Cum. Pret. 5 5 4 5 M 5 M 2— 9à 2— 2 H .. |10 6 0 
975,000 Do. do. as Ist Mort. Db. Stk. Red. | 100 | 44% 43% | 43, | 44% | 79 — 81 79 — 8 . is i 611 1 
808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 .. 1 Pu ETE E a i— - T 514 8 
100,000 | Westminster Electric Supply, Ord. .. 5 12 Y 10 10 % |10 7 8 — 7H ee . 618 
£1,279 Do. do. % Cam. Pref, (Re 6 43 ut 43 44 56 — 5 — v is es 4 110 
duced from 500 since 31st Deo., 1906) ; 
» Unless otherwise stated, all shares are fully paid. t Quotations on Liverpool Stock Exchancs. 


Bank rate of Discount 3 per cent. June 9th. 1910, 
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COAL-CUTTING MACHINERY AND ELEC- 
TRICAL ACCIDENTS IN MINES. 


(Concluded from page 325.) 

THE third accident is still more instructive as showing the 
unreliability of “ earthing,” no matter how carefully this 
may be attempted to be done through the armouring. The 
accident occurred at Denby Colliery, and resulted in the 
death of a pump attendant. It appears that a 24-Kw. 
220-volt continuous-current generator had been used for 
some years for lighting and driving an underground pump, 
but more recently a 250-Kw. 3,000-volt three-phase 
generator was installed for the purpose of driving’ five 
electric motors on the surface, and two haulage motors 
underground. For the latter purpose the current is 
taken down the pit at the full pressure and carried a 
distance of 1,440 yards inbye, where it is transformed to 
550 volts, after which it is taken a distance of 900 yards to an 
endless rope haulage motor, and then a further distance of 
800 yards toa small single drum haulage. The latter had 
only been installed, and though a few trial runs had been 
made, it was not actually started, but everything electrical 
appeared to be satisfactory. A mechanical pull-wire signal, 
however, did not work satisfactorily, and the deceased was sent 
by the manager to the motor house to put it right. A man 
some 16, yards away saw him enter the motor house “ and in 
about half-a-minute to a minute heard the deceased drop his 
lamp and found him apparently clinging to the wall at 
the right: side of the house and gradually settling down. 
He, at the same time, saw bright flashes and sparks coming 
from the. vicinity of the ammeter, and, therefore, did not go 
into the house, but sent for the deputy, who was 120, yards 
_ away, and he came ut once. The deputy sent the man to 
get the current switched off at the top haulage house, 800 
yards away, where the nearest switch was. The man ran as 
hard as he could up a stiffish gradient for about 600 yards, 
and then, being out of breath, sent another man forward 
and returned to the scene of the accident. The man who 
had. been sent forward followed him, and informed the deputy 
that the current had been switched ‘off. All this had taken 
a quarter of an hour, and even in that time had been most 
_ expeditiously done. The deceased man was then got out, and 

artificial respiration was tried for from 13 to 2 hours, until a 
doctor came and pronounced life to be extinct." The italics 
are ours. It is scarcely believable that anyone would 
install an electric haulage without putting in a main switch 
between the leading-in cable and the switchboard. Had this 
switch been provided and left out, as it ought to be when the 
machine is standing, the accident would not have happened ; 
but in any case, to have to send 800 yards away to switch 
off the current is simply inviting disaster should anything go 
wrong. | 

On examination, it appeared that the sparking was due to 
the insulation of the coil of the ammeter breaking down, and 
causing arcing between it and the back of the casing, and 
it seems probable that the deceased on observing this had 
got a screw-driver and commenced to take out the screws to 
see if he could find out the cause, but without first causing 
the current to be switched off. One of the screws was 
found about $ in. out, and the other two were so loose that the 
ammeter could be rocked backwards and forwards on the 
switchboard. The cables, however, ** are armoured, and the 
whole system is earthed through the armouring to numerous 
earth-plates both above and below ground, many of them in 
damp places, and the difficulty was to account for deceased 
having received a shock under such conditions.” The joint- 
box in the motor house was connected by a piece of wire to 
another four-way box, and on this piece of wire depended 
the earthing of the whole system, as it connected the armour- 
ing of the cable from the motor house to that from.the trans- 
former house, and the nut securing this piece of wire was 
found slack, so that the wire could be moved slightly. Con- 
sequently, assuming that the man did not interfere with the 
ammeter, if the earthing was defective it would be possible 
for the frame of the motor to become charged, and ag he 


would touch it with his leg, he would receive a shock 


directly he put his hand on the pull signal wire as this was 
earthed along its whole length. On the other hand, Mr. 


Nelson was of the opinion that the deceased en attempting 
to take down the ammeter, would, by destroying the contaet 
between the back of the ammeter case and the switchboard 
frame, receive a fatal shock, -  . °° Rida re 
Whichever of the two theories is the-correct one, the fact 
remains that the arrangement was bad, and had the instal- 
‘lation been put. down on right lines the accident would not 
have happened. Another point in connection with it shows 
that very great care should be taken with the insulation of 
ammeters and voltmeters for underground purposes, and 
they should be very carefully covered with waterproof wrap- 
ping to prevent the effect of the humid conditions of the 
atmosphere below ground. . ` "M 3 
As regards the non-fatal accidents, the details given are 
not sufficient to admit of much criticism, but some were 
pure accidente, and could not be prevented under any cir- 
cumstances. In the first, some tubs had got off the road 
and broken an incandescent lamp, and a man walked under 
it in order to lift on the tubs, and in so doing his becx came 
in contact with the wires, and he got a shock. A second man 
who tried to pull him away also got a shock. The place 
Was wet. ; n Ke DINER 
In. the second, a coal-cutting machineman received a 
shock owing to a leakage on the machine; in the third, a 
trammer pulling at a hauling rope received a: slight shock 
due to a leakage from the armature on the motor. In 
neither case is it suggested how the leaks were caused. 
The fourth was a pure accident, as a cable had been damaged 
by a fall of stone, which left a bare place, and a loader 
inadvertently touched this whilst getting out of the way to 
allow a pony to . There is one point, however, which 
is not explained, and that is, if it was known'that there had 
been a fall, why was not the cable at once examined and 
repaired ? | "a „ 
In the next accident a driver boy put his thumb inside a 
lampholder, and not only received a severe shock, but his 
thumb was badly burnt. It is, of course, a very difficult 
matter to overcome curiosity of this description, and the 
colliery electrician has to be constantly on the alert to see 
that everything is so secured that if anyone does touch 
anything, nothing: will happen. The same remarks also 
apply to the sixth: accident, in which a trammer received a 
slight shock and a burn about the thumb and fingers of 
his right hand when picking up his water-bottle, which 
had been attached to a fuse on the switchboard by a piece 
of wire as a “lark” by some other boy or boys. The 
latter should have been found and prosecuted. | 
Another fatal accident though not classed under elec- 
tricity—occurred through an old type of gate end box being 
in use. This was loose, and was moved about from place to 
place and attached to the terminals of the main cables at the 
gate ends. "The terminals were bare and attached to a table, 
and when not in use, they were merely covered over by a piece 
of wood, and it is surmised that the man, in attempting to lift 
the box on to the table, touched one of the terminals with it 
and received a shock which caused him to be knocked down 
and his skull fractured. On the other hand, his feet may 
have slipped on a rail behind him ; but judging from the 
arrangement, the former explanation seems the more feasible. 
The point about the accident, however, is this, that Rule 30 
requires that where flexible conductors are joined to the 
main cables, a fired terminal box must be provided," and 
though this installation was put in two years before the 
special Rules came into force, no notice had been taker of 
them. VN T l 
Of the two non-fatal accidents in No. 9 District, in one a 
motorman had his hand slightly burned by throwing on an 
overload cut-out switch before opening his main switch ; and 
in the other, the motorman attempted to start a three-phase 
motor on full load by throwing his switch into the running 
position, but realising his mistake, he switched off, causing 
an arc which burned his hand and wrist slightly. Both of 
these accidents were undoubtedly due to forgetfulness on 
the men’s part; and such occurrences as these cannot well 
be avoided. = 5 Us JM MEM. 
In No. 11 District the first accident occurred to à haulict 
who attempted to connect the two ends of a 250-volt lighting 
cable, which. had been severed. . It was no part of his duty 
to interfere with or touch the cable; the matter shotld have 


been reported to the electrician: > >+; 
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In the second case two men. were killed through touching 
a cable. The cable was three- core, bitumen insulated, and 
armoured with a single layer of galvanised iron-wire. This 
had been damaged by a number of runaway trams, and the 
electrician had cut away the armouring at what appeared to 
be the part most damaged, and connected the cable to earth 
at that point. On the day of the accident, however, the 
insulation must have broken down elsewhere, for as the 
deceased was alighting from a tram he took hold of the cable 
and received a shock which caused his death. The second 
man was not seen to touch the cable, but it is assumed that he 
received a shock in the same way. This accident again 
shows how. difficult it is to secure efficient “earth” by 
armoured cables. Had they been wunarmoured cables the 
men would not have been killed. 

Of the non-fatal accidents, particulars are only reported of 
two, one in which an electrician received a burn on his fore- 
arm from a short circuit of two brushes on either a motor or 
dynamo ; and the second in which a pump-man received a 
shock and slight burning on the left hand whilst pulling the 
ordinary signal wire which was hanging on the same side of 
the roadway as the cable, and with which it came in contact 
with a damaged part. It is again significant to note that 
„the earthing was found to be faulty in connection with 
this accident. ROT | 

In No. 12 District no accidents were reported, but Mr. 


Martin reports very favourably of its adoption at several 


mines, and states: The use of electricity in the mines of 
the district continues to increase —but it is discouraging 
to read. At the various mines where it has been 
in operation, it has been continued, except, I believe, 
at. Wheal Busy, where those responsible for its adapta- 
tion have not in anyway benefited themselves nor any- 
one else by the manner in which things were carried out.” 
Thus it is always, when electricity is termed unsatisfactory 
or dangerous, very little investigation is enough to 
show that it is not the fault of electricity, but of the 
way it is installed and used. Most of the accidents 
chronicled above would have been avoided, while the 
Wheal Busy Co. would undoubtedly have reaped the benefit 
in pounds, shillings &nd. pence, had a little more care, 
and probably a little more money, been expended, and some 
ordinary engineering common-sense exercised in its installation. 


If the colliery or mine management do not know anything - 
about it, then why not employ some dg rie engineer who 
i 


does? He would, at any rate, earn his salt, but in all 
probability his salary would prove to be the best, paying of all 
the capital employed in the undertaking. On this point, 
however, we cannot do better in conclusion than again 
quote Mr. Martin, who says:—“ I cannot too strongly impress 
upon those who contemplate the adoption of electricity the 
importance of consulting an electrical engineer of experience 
in connection with mining, and possessing ability, to advise 
them on the most suitable plant for their individual require- 
menta, and to watch over the erection of the machinery and the 
laying of the cables. Not even the lighting plant, whether 
taken from high or low-tension, should be laid in without his 
approval ; even with his approval—if he would give it—the 
lighting of double pertings or sidings or other places 
some distance in-bye from the high pressure supply is 
undesirable and more or less unsafe. If this practice is 
carried out in any of the mines in this district, I hope the 
matter will receive very careful consideration, as it does not 
seem to be a safe practice, owing to the danger of persons 
coming in contact with the wires. . 

„In this way much of the disappointment which occurred 
in the past, owing to mechanics or engineers at mines taking 
upon themselves the position of electrical engineers, might 
have been prevented." 


——..—.̃ͤ ͤ—·.1—————ä—ä̃̃ͤ 


Peterborough.—A L. G. B. inquiry was held on 
August 23rd into the application of the T. C. for a loan of 
£2,100, £1,120 being for mains extensions, 2310 for street lighting. 
and £670 for superheaters, boilers, feed-water meter, and station 
wattmeter. There was some opposition by ratepayers on the 
ground that energy was supplied to the tramway company at what 
he claimed waa a losa viz, ljd. per unit, but the Town Clerk 
explained that that figure had been fixed by the Board of Trade 
inspector, who acted as arbitrator, 


— — 3 i 4 bd - 


| REVIEWS. 


General Lectures on Electrical Engineering. By C. P. 
STEINMETZ. London: Crosby Lockwood. Price 88. 6d. 
net. un 


This book is made up of 17 lectures and two appendices. 
The treatment is very general and deals with the problems 
of generation, control, transmission, distribution of energy, 
&c. "There are some remarks on the design of the apparatus 
employed, though little detail is entered into. In addition, 
the method is entirely descriptive throughout, with an entire 
absence of mathematics. In general, the work is a sort of 
summary of the advantages and disadvantages of various 
systems, types of control, &c., and is useful because it places 
before the reader, who may be undecided as to the most suit- 
able scheme to adopt, a plain statement of the case for each. 
As will be understood, therefore, the author lays no claim to 
comprehensive text-book treatment of the subjects discussed, 
and, with regard to this, the prospective reader must be 
under no sort of illusion. The principal points of the 
lectures may be mentioned in consecutive order. 

(1) Is a general review of the main uses of elec- 
trical energy, and discusses the change of frequency thu 
has occurred in recent years, distribution for light- 
ing and power, comparison of A. C. and P. C. current, 
and loss of power in various types of circuit. (2) Ison 
general distribution (both D.C. and A. C.), and gives diagrams, 
a list of apparatus used iu each system, and the losses 
involved under each. (3) Deals with light and power dis- 
tribution, and compares generally D.C. and A.C. systems. 
The primary distribution systems are then mentioned, and 
some details of low-tension systems are gone into, including 
comparison of two-wire direct-current and single-phase 
110-volts, three-wire direct-current and single-phase 110-220 
volts, four-wire two-phase, three-wire two-phase, three-wire 
three-phase, five-wire two-phase, and four-wire three-phase. 
(4) Is on load factor and cost of power. The cost of power 
at the consumer's meter is divided into three parts, and each 
is gone into in detail. The load factor is well discussed, and 
the interesting fact noted that electro-chemical work gives 
the highest load factor, frequently some 90 per cent., whiles 
lighting system shows the poorest load factor, being occasion- 
ally. in an A. C, system without motor load, as low as 10 to 
to 20 per cent. (5) Deals with long-distance transmission, 
with special reference to the various voltages in common use 
losses in line due to high voltage, lines and transformers, and 
high-voltage disturbances in transmission lines. (6) Has to 
do with higher harmonics of the generator wave, and deals 
with their origin and effects on transformers and synchronous 
machines. (7) Discusses high-frequency oscillations and 
surges. (8) Is on generation, and compares the various 
prime-movers. It is interesting to note that the author 
has only one objection to the steam turbine—namely, 
that it is a new type of machine, and operating eng! 
neers are, therefore, less familiar with it than with the 
reciprocating engine; hence there is a difficulty m 
getting sufficient men to intelligently install and operate 1t. 
The author is no lover of the gas engine, and gives a8 his 
reasons it lower reliability, higher cost of maintenance 1 
attendance, repairs and greater depreciation, larger size and 
space occupation for the same output, less ease in starting. 
and lower steadiness of rate of rotation. (9) Deals with the 
hunting of synchronous machines. 'The general causes of 
hunting are given as magnetic lag, pulsation of engine 
speed, hunting of engine governors, and wrong speed 
characteristic of engine, and these are treated in detail and 
the remedies stated. (10) Has to do with regulation and 
control, and considers chiefly A. C. systems. (11) Discusses 
lightning protection. (12) Deals with the electric railway. 
and gives a summary of the characteristics of the railway 
motor and typical classes of railway service. It discusses at 
some length speed time curves. (13) Has to do with details 
of the railway motor. (14) Deals with the alternating- 
current railway motor, and leading characteristics of many 
types are instructively compared. (15) Is on electro- 
chemistry. Electrolytic work, metal reduction and seconda Y 
products are taken in order. (16) Is devoted to the incan- 
descent lamp, and the new types receive notice. (17) Deals 
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With arc lighting. Appendix I is on light and illumination, 


and is a paper read before the Illuminating Engineering 
Society on December 14th, 1906: This is a general resume 
of the question to date. Appendix II is on lightning and 
lightning protection, and is a paper read before the Annual 
Convention of the National Electric Light Association in 
1907. It deals with lightning phenomena in the clouds, 
lightning in electric circuits, and lightning protection of 
electric circuits. . s | 
The book, as a whole, contains mueh information of a 
kind only usually found after much hunting through papers 
contributed to the learned Societies. p 
The mechanical get-up is, however, not quite up to our 
English standard, the paper being eoarse and of the blotting- 


paper variety, and in consequence the illustrations and | 


aquared-paper diagrams are somewhat blurred. - 


Nos 


Engineering Workshop Machines and Processes. A hand- 
book for the use of technical students. By DIPL.-ING. 
F. Zur NEDDER. Translated and revised by John A. 

Davenport, M. Sc., with an introduction by Sir Alexander 
B. W..Kennedy. London: Constable & Co., Ltd. Price 
68. net. 


It is not easy to criticise a book upon which so eminent 
an authority on engineering education and practical work 
as Sir Alexander Kennedy has bestowed a blessing. On the 
other hand, we should be failing in our duty if we permitted 
the- words used in the introduction to bias the mind whilst 
perusing the pages which follow. Putting the matter bluntly, 
we think that the student who purchases this book will not 
obtain good value for his money. The purpose of the author 
is admirable. It is to give the young apprentice or pupil an 
idea of the various processes which go to make up the 
„workshop practice of modern engineering science. Pages 
14 to 64 deal with Elementary Metallurgy—under the 
heading ** Materials of Construction." Then follow about 

20 pages devoted to the work of the foundry and the pattern 
shop, and an equal number devoted to forging and smiths' 
work. About 40 pages are devoted to a description of the 
tools used in the machine shop. 
about 10 pages each are obviously insufficient to deal 
with. Measuring and Marking off, and Fitting, 
erecting and testing." As an appendix, which occupies 36 
out of a total of 207 pages, there is the report of the Insti- 
tution of Civil Engineers on the education and training of 
engineers. This might well have been condensed. - 

The book has one admirable feature; it mentions prices. 
From a literary point of view the translator has succeeded ; 
the language used is well selected and simple. But what shall 
we say of a book for engineering students on this subject 
which-contains four illustrations ? A good commencement is 
made; fig. 1 (due to the translator) is a plan of Messrs. 
W. H. Allen & Co.’s works at Bedford. Fig. 2 is a rather 
feeble representation of the section of a blast furnace; fig. 8 
is the same sort of thing (this time it is a Bessemer con- 
verter) ; fig. 4 is quite good, and does not waste space. But 
why were not the illustrations—line drawings, of course, and 
not catalogue blocks—continued ? Fifty sketches in the 
chapter deyoted to a description of the machine shop would 
have been welcome. The only books to which this one can 
be compared are Shelly's * Workshop Appliances" (now, 
unfortanately, much out-of-date), and a book at about half 
a guinea on mechanical engineering. There was room for a 
treatise which improved upon these others, and there was. 
ample opportunity for improvement. The saddening. part 
of the matter is that the translator is obviously 
capable of writing such a book. We do not 
altogether despair that he will do so. . If he will accept 
these few suggestions as coming from one who knows full 
well the tiresome labour of technical text-book writing ; of 
one who sympathises with the man who translates; of one, 
who above all else, wishes to see the technical students 
obtain help and assistance for their work by means of. really 
good text-books; then he wil know that this is no 
endeavour to belittle the many hours of wearisome efforts 

t in making us understand easily. in English what 
the author wrote for his own countrymen. It would 


have been much better to have extended the descriptive 


Short chapters of 


rtions of the book and to have omitted the appendix. 

owadays the technical student expecta and obtains a great 
deal for six shillings. It is not a question of the author's 
time, or the expense to the publisher; it is what does the 
student obtain for his money? Judged by that standard we 
reluctantly write the book down as disappointing. There is 
yet a splendid opportunity for the translator to use it as 
the foundation of a most excellent treatise on the subject. - 


The Compulsory Working and. Revocation of Patents. By 
Ernest, LuNGE, of Gray’s Inn and the North-Eastern 
Circuit, Barrister-at-Law. London: Stevens & Sons. 
Price 3s. 6d. | | i | 


The new Act, which renders the working of patents 
essential to their continued existence, is still on its trial. 
The work before us gives us a most interesting and instruc- 
tive summary of the trial up to the present time. In his 
preface the author points out that compulsory working is no 
aa thing. He writes that the fate of- Perillos provides an 
early example of the difficulty of reconciling the interests 
of inventors with Governmental compulsion to work their 
inventions.  Perillos, a brassfounder of Athens, domiciled 
at Agrigentum, in Sicily, constructed a brazen: bull larger 
than life, capable of containing a human victim, and so con- 
trived that, a fire being placed beneath the bull, the unhappy 
man was gradually burnt to death, whilst the agonising cries 
which he uttered, before death came to his relief, were said to 
resemble those of a bull. The full-sized working model was 
exhibited to Phalaris, the tyrant of Agrigentum, who, 
wrapped in admiration of this instrument of torture, caused 
the inventor to make the first trial of it himself. Thus, in 
or about 570 B.C., Perillos, the inventor, experienced the 
perils of inventorship under the first essay-of statesmen in 
* compulsory working." Mr. Lunge goes on to point out 
that nowadays “compulsory working amounts, broadl 
speaking, to the principle of penalising an inventor vith 
forfeiture of his patent unless he manages to put his invention 
into practice within the realm for which the patent grants him 
a monopoly of manufacture. i : E 

His work contains, first, a historical sketch showing that 
“Compulsory Working” was the basic idea of the early 
British patent system, and that (whether for good or for 
evil) the Act of 1907 has substantially taken us back to the 
recognised patents policy of Elizabeth and the Stuarts. 

In the second place, the writer has attempted to provide. 
a practical guide covering every matter connected with the 
law and practice under the compulsory working section of 
the Act of 1907. The Comptroller-General of the Patent 
Office, and the Judge to whom appeals from the Oourt of 
the Comptroller are assigned, have been entrusted with the 
constructive task of building up a practical working measure 
out of Sec. 27, which in itself is merely a so-called skeleton 


Provision, and the writer has incorporated in a code many 


utterances of the Judge and Comptroller, which, strictly 
speaking, are obiler dicta, but were made with the express 
purpose of settling the practice. m 

A remarkable feature of this little work—as a law book— 
is the fact that. it sounds a political note! The conflict. 
between Free Trade and Protection is so inseparably bound 
up with the history of Compulsory Working” during the 
past three and a half centuries, that the writer does not 
apologise for the “ terminological” digression on page 26, 
el seg. It is there set forth that Sec. 27 of the Patents and 


Designs Act, 1907, is undiluted Protection, and irreconcil- 


able with the tenets of orthodox Free Trade. 
We can recommend the work to all who are interested in 
the compulsory working of patents. : 


Illumination and Photometry. | By WILLIAM ELGIN 
WICKENDEN, B.S. New York: McGraw-Hill Book Co. ; 
London: The Hill Publishing Co., Ltd. Price 8s. 6d. 


In his preface, the author indicates that his intention in 
writing this book was not to produce a handbook of technical 
data nor a manual of practical instructions, but to attend 
rather to the scientific basis of the subject and to methods 
of rational analysis. He deals with the subject from all. 
points of view, considering the production of light, the units 
and terminology employed, the principles of vision, the 
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representation and calculation of photometri¢ quantities, 
photometers, arc lighting, incandescent lamps, vacuum tube 
illumination, lighting by gaa, the principles of indoor: and 
outdoor illumination, and gives many charts and tables for 
facilitating calculations. 

"The book is fairly free from literary faults, although we 
find to closely approximate (page 89), to fairly repre- 
sent" (page 44), to thoroughly purge" (page 62); 
** tentalum " for * tantalum " (page 5); and such abbrevia- 
tions as “times” for “multiplied by" (page 36); and 
* equals.” for is equal to (page 45) : and “ back of for 
“ behind ” (page 55). We also notice that where most 
people speak of a ** milled " head, the author, with'an attempt 
at meticulous exactitude, calls it a “knurled” liead. 
* Knurl" means a humpback, and **nurled" is the word 
he was seeking. Further, we confess to a preference for the. 
use of capitals when writing of the Wheatstone bridge or the ` 
Hefner candle. These terms are not analogous to the words 
ampere and volt, but indicate the person responsible for the 
thing mentioned. | 

‘From the technical standpoint, the book is very good, 
and should prove useful to mány. Mr. Wickenden is not 
afraid to use mathematics considerably, and to expect a fairly 
high standard of mathematical attainment in his readers. 
. This we think a praiseworthy characteristic, for one so fre- 
quently comes across authors who endeavour to write about 
highly complex and intricate subjects in a semi-popular 

„so that, as they phrase it, their work ' may be intél-' 


ligible to those whose acquaintance with mathematics is 


slight.” It is waste of time for any author who thinks at 
all highly of his sabject, and who really wishes to impart 
information upon it, to attempt to write for the scientific 
reader and for the man in the street in the same book. It 
will be generally admitted that in photometry we have a 
science which, if ‘it is to be understood properly, must be 
considered mathematically. The girls who work on photo- 
meters in lamp factories know how to use a photometer, but 
they do nat, and do not need to, understand anything of its 
scientific bases. ^ ` s | ZU 
‘Sometimes we wonder if Mr. Wickenden is a little 
sarcastic, or if he fails to observe a certain humour— 
whether intentional or otherwise we cannot, be. sure—which 
is apparent in sonie of his sentences. Examples of this are :— 
The principles of association and suggestion may operate 
to-the great annoyance of the illuminating engineer, or may 
be employed by him to very great advantage." Quite so! 
„In the hands of inexperienced and unskilled observers 
the Bunsen screen yields resulta as satisfactory as any other." 
This seems to be a tactful way of saying that all results 
obtained by such observers are useless. | 
The fact is empliasised that an accumulation of dirt 
renders photometers of the Lummer-Brodhun.type more or 
less useless. This is surely true of any form of scientific 
apparatus which pretends to delicacy and fineness of opera- 


tion. 


„Coal gas is of historic interest as having 
been the medium of the early. development of the gas 
industry. Owing to the increasing scarcity of coal its 


commercial importance is declining.” Poor old coal gas! 
We did not realise that its case was as bad as allthat—in fact 
it certainly is not in England. Dealing with gas lighting, 
Mr. Wickenden ascribes much of its progress to the whole- 
some competition of electric lighting. This is a compliment 
which may be cordially reciprocated. The progress made by 
each ‘is mutually due, to a very large extent, to the stimulus 
of competition. It is really remarkable, considering the 
host of difficulties involved in the operation of inverted gas 
burners, that they are as successful as they are. The anti- 
hygienic and dirt-causing properties of gas for lighting are 
dismissed too shortly, and the subject of sulphur is altogether 
neglected. Some figures relating to the life of incandescent 
mantles would be useful, but none are given. | 

Many considerations occur to the mind in reading a book 
of this kind. We have not space for more than a small 
fraction of them. One is, that in the continued 
operation of the Moore tube a gradual reduction of the 
pressure occurs, owing to the formation of a solid 
precjpitate from the gas. What is this precipitate ? Again, 
it is interesting to note that both the Moore tube and the 
alternating-current arc have inherently low power factors. 


The photometric-utility of selenium, the bolometer, and the 
thermopile, is very interesting. Of course, it must be borne 
in mind that these things are susceptible to the total radia- 
tion, and not only to that visible part of it which is called 
light. We must be content with a passing mention of the 
novel Schmidt and Haensch flicker photometer, in which the 
lens revolves ; and of the numerous forms of integrating 
photometers, of which the Ulbricht sphere appears to be the 
best ; and of the intensive carbon arc, with its two positives 
and one negative. We have no hesitation in repeating that 
the book will be of great use to many, and it will certainly 
be interesting to almost everybody. | 


SOME EXPERIMENTS WITH THE 
REGULATION OF CIRCULATING WATER. 


. Bv W. N. Y. KING. 


À LARGE surface condenser with about 4,000 sq. ft. cooling 
surface was recently installed to assist other condensers, of 
smaller size, to deal with the exhaust steam from a group 
of engines driving dynamos ranging from 250 to 1,500 KV. 
capacity. | = 

Fig. 1 shows diagrammatically an end elevation of the 
condensing plant, the body of which was on the engine- 
room floor, and the air and circulating pumps, independently 
motor-driven, were on the basement level, 10 ft. below. The 
circulating suction and delivery mains were approximately at 
the level of the outside water supply. | 


TABLE I. 
Outlet Inlet valve Water e ( ! 
valve | pressure leaving Centrifugal! pump 
open. open. centrifugal pump. motor. 
i | 35 turns 173" Ib. per sd. in. 60 amperes 
E 2b. » 17°3* 77 34 : 60 9 
15 " Inr 2 ap oR 60 Wi 
ad 10 ” 16˙5 17 » E 59 n 
E zu. uu 16˙1 5 58 - 
£ 7 9 15:8 ! ” ' 99 * = 57˙5 » 
Ma | 6 17 14˙8 2 577 » 960 " 
| 51 „ 14˙0 a $i 555 „ 
Tae IZI „ 5„ 52 —. 
| à 41 " 10°0 „ „ 49 * 
{ 
Water running ont of pump gland. 
. TABLE II. 
eee Outlet valve Water pressure leaving Centrifugal pump 
open. open. centrifugal pump. motor. 
4 turns 15˙8 lb, per sq. in. 51˙5 amperes ` 
4} " 138 " "n 53°5 77 i 
b p 125 „ " 54'0 v 
51 „ 11˙8 , A 540 , 
B 61 n 10°8 1 jj 555 70 
3 71 „. 10°0 » i 56'0 T 
- 8) „ 9°3 n 10 56˙5 " 
10 10 „ 9°0 " ó 510 ; 
15 i 82 a Y 57°56 R 
20 „ 7˙9 „ " 57 U ^ 


At times of ordinary full load, the condenser was capable 
of dealing with the whole of the exhaust steam without 
exceeding the lowest speed of the circulating pump, main- 
taining at the same time 26:5 in. of vacuum. Thecirculating 
inlet and outlet temperatures corresponding to this state 
were 56° F. and 91? F. respectively. Hence, at times when 
less steam was being exhausted, there was an excess of 
circulating water, which could not be reduced by decreasing 


.the speed of the pump, so recourse was had to reducing the 


area of the openings of the inlet and outlet valves in the 


water pipes, and it was to determine with some working 


degree of accuracy what were the conditions obtaining with 
regard to pressure of vater, power required to 


= "— e A 


Vol: 67. No. 1710, SEER ER 2, 1910.) THE ELEC 


- 


— 


drive the pump, vacuum, &c., in „relation to the opening. 
of the valves, that the following experiments were. 
carried out. The instruments used were ammeters in the 
air and circulating pump motor circyits, and a pressure gauge 
(c, fig. 1) connected to the discharge pipe from the centri- 
fugal pump. The latter was to give an indication of the 
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pressure to which the condenser tubes were gubjected, an 
important point to know. Four groups of observations were. 
taken as set out in the tables and curves appended. In the 


TABLE III. l 
l i Discharge | Circulating a 
Hebe "Inet | vagum mee, e | oiro, | ain 

_condenser. outlet. j 


open. | open. | condenser.| Temperature. Temperature. 


Turns. | Turns, In. . 0 F. 
6 41 20˙5 150 
6 5 22°7 142 
6 53 23˙5 132 
6 6 24˙3 126 
6 64 25'0 118 
6 8 25'8 106 
6 | 10 . 960 102 
TABLE IV. 
vod B " d 
Outlet | Inlet Vacuum Discharge | Circulating Cire. - 
valve | valve in 5 n DUI ios 
open. open condenser. Temperature. Temperature. otor. | motor. 
Turns.| Turns. In. F. 0 F. Amps. Amps. 
6 54 23˙2 128˙5 99 50 36 
61 51 23˙6 128°0 36 bl J. 36 
7 5⁴ 24˙0 128'0 94 515 36 
71 554 24°1 125'0 ^ 934, 52 36 
8 54 24°3 1250. | 934 52 37 
10 | 54 24˙2 1250 934 52 375 


F. for 


Temperature of circulating water at inlet was 50° 
Tables III and IV. l 


NoTE.—Air-pump motor ammeter readings are only approximate 


to 2 or 3 amperes, as the current fluctuated continually about this 
amount. 


cases of Tables III and IV, a period of not less than 
15 minutes was allowed to elapse between all adjustments, 
and the taking of readings, in order to allow a steady state 
to be reached :—— , E > 45 
. 1. Outlet valve B was kept five turns open, inlet valve 4 
was opened wide (35 turns), and shut down in stages at each 
of which readings were taken. Curves (a) and (5). 
2. Inlet valve a was kept 54 turns open. Outlet valve B 
was opened gradually, and at 
. Curves (c) and (d). M 2 re 
3 and 4. Inlet and outlet valves varied each in turn, with 
he. other fixed, within a range suitable for ordinary 
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working, and corresponding ie of vacuum, temperatures 
of discharge to air pump, ¢irculating water, &c.; taken. 
From the observations made, it is to be deduced from (1) 
that, as with fixed outlet the water pressure increases with 
opening the inlet valve, rapidly at first, and slowly after the 
latter is open rather more than the former, showing that at 
this point and beyond, the outlet.controls to all intents and 
purposes, the quantity of water passed, there is no object in 
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opening the inlet much wider than the outlet; and in order 
to avoid the pressure becoming so high-as to cause the water 
to run from the pump gland, the inlet should not be kept 
wider open than the outlet. ff Se ke ee 
The motor current increases in a similar way to the water 
pressure, which also points to the fact that it is desirable to 
keep the inlet less open than the outlet. 
2. With fixed inlet, as the outlet valve is opened, more 
water passes and the pressure decreases rapidly at first until 
the latter is a little more open that the former (about 8 to 54 
turns), showing that the point is reached beyond which.the 
inlet opening controls the supply, aud there is..no purpose 


served by further opening the outlet. an m 

The current taken by the motor increases, as might be 
anticipated, with the increasing quantity of water passed, 
and reaches nearly a steady value at a time coinciding with 
that of the pressure. From these results it may be con- 
cluded that the circulating water should be controlled at the 
inlet valve, and the outlét-yalve should be given a little more 
opening than the inlet, in order to keep down the pressure in 
the condens er. | 

Experiment IILshows.how the temperature of the con- 
denser discharge varies inversely as the degree ‘of vacuum, 
and if a hot, boiler feed is desired it must be obtained at the 


expense of the vacuum. A further point to be noted is that 


the degree of vacuum varies in inverse proportion to the 
power required to drive the air pumps, in consequence of in- 
crease,.in-vacuum being accompanied. by decrease of tem- 
perature, which reduces in-turn the. volume of vapour dealt 
with by the pumps. | E À a LE 
Experiment IV appears to have a negative. result, showing 
that once the outlet valve is wider open than the inlet, no 
advantage is gained by further opening (see 2). During the 
experiments, the load, on the condenser was kept at a nearly 
constant average by isolating certain engines on it and keep-: 
ing them loaded as steadily as possible, though the load. 
itself fluctuated from instant to instant. The quantity of 
steam taken by the condenser was approximately 55,000. Ib. 
per hour. Ea ve X e „ LM 
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— Legal.—British WESTINGHOUSE ELECTRIC AND: MANT- 
FACTURING Co., LTD. r. RIDINGS ARC LAMP Co. — This action 
came before the Right Hon. Sir Samuel Evans, sitting as 
Vacation Judge, on Wednesday last, upon a motion for an inter- 
locutory injunction to restrain an alleged infringement of patent. 
Counsel stated that an injunction had been granted ez parte over: 
that day, and the defendants now agreed to treat the motion as 
the trial of the action, submit to a perpetual injunction, an inquiry 
as to damages, delivery up of the infringing articles and to pay the 
costs. His Lordship accordingly made an order in those terme. 


A New Flame Arc Lamp.—lIt is stated that the 
A.E.G., of Berlin, proposes to place on the market a new flame arc 
lamp for currents of from 8 to 12 amperes, The lamp is charac- 
terised by long lighting hours, which amount to 80 to 100, as 
compared with 16 hours in the case of flaming arcs of the ordinary 
type. It is said that the advantages of the lamp principally consist . 
in the reduction of the cost of carbons and attendance, thé lamp 
being suitable for external lighting and the illumination of high 
factory rooms, . DEL bw „ ga 
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DOMESTIC ELEOTRIC COOKING. 
By F. R. CRIPPS. 


ALTHOUGH a great variety of apparatus is now on the 
market, people with experience of electric cooking are still 
few and far between, and those who recount their experi- 
ences are still more rare. For this reason the article by 
Mr. Farrer in your issue of August 5th is of value to those 
personally interested. 

The weak point about electric cooking utensils is that 
they invariably seem to be designed by persons whose 
knowledge of the kitchen is purely theoretical, to say the 
least of it. Substantial progress in design will not be 
made until the cooks are brought into touch with the 
manufacturers. 

For over two years the apparatus seen in the view has 
done all the cooking for the writer’s modest household of 
three persons, and has shown itself to be a commercial suc- 
cess. With a larger family the cost per head would be pro- 
portionately lower, as the oven and hot plates have to be 
large enough to provide for occasional visitors. 

The illustration shows a B.T.-H. oven and two Phoenix 
hot plates, all screwed to a bench made of I in. mild steel. 
This bench is 7 ft. 6 in. long x-21 in. wide, and is 
enamelled white, as is everything possible in the kitchen. 
The apparatus is placed where most convenient for use, and 


Domestic ELECTRIC COOKING 


the controlling switches are put where they can be operated 
under any conditions of boiling over, or other culinary 
excitement. 

The oven, as sent out by the makers, got far too hot out- 


side. This was remedied, at a cost of about 1s. 6d., by 


making a sheet-iron jacket to fit the top, back and sides at 
a distance of 1 in., the space being stuffed with slag wool. 
The exterior never gets too hot to bear the hand upon now, 
even after the longest run. The three-way and off-position 
window. switch gives demands of 350, 990, 1,460 watts. 


Though lacking somewhat in head-room, the oven is other- - 


wise a8 large as that of the ordinary range, and will do any- 
thing required of it. Economy is effected by filling the 
oven when it is used ; for it is quite easy to bake a dozen 
rock cakes and a fruit tart with the joint and Yorkshire 
pudding. The high heat has to be on for about 20 minutes 
before use, subsequent reduction depending on the nature of 
the food cooked. 

Plate-warming is an important item, and is efficiently 
carried out by the wooden hood to be seen over the oven. 
Plates and dishes placed here when the oven is started 
attain a heat just bearable to the hand by the time they are 
wanted. If more than this is required, they can be put in 
the oven for a minute while the dinner is being taken in. 

Longer legs had to be fitted to the Phoenix hot plates, 
which, in common with those of other make, get as hot 


underneath as on the top. These hot plates are 73 in. in 
diameter, and have two heats; the high one absorbing 
1,020 watts and the low one, 590. Originally the low heat 
absorbed about 800 watts, which was too hot for simmering, 
and so a few coils of iron wire were put in circuit, being 
strung under the bench on insulators. 

The hot plates and oven are connected by wires which are 
led through the steel bench in fibre tubes, which fit the holes 
tightly. These tubes project about an inch above the bench, 
and protect the wires from wet when the saucepans boil 
over, or when the bench is washed down. The switches are 
two-way with a middle-off position. 

Below each apparatus is seen its pilot lamp, which shows 
if it is full, half, or not on. This addition prevents waste 
and bad temper, and uses up old carbon lamps. 

On the left of the bench are two wall sockets from which 
such small apparatus as a kettle, iron, pint and quart B.T.-H. 
saucepans (very reliable), or radiator can be used. Two 
sockets are required, as, e.g., they are used each morning for 
the simultaneous heating of milk and coffee. 

The advantage of the bench is that it takes up hardly 
any room, and the apparatus can be properly fixed and 
connected ; also the kitchen table can be smaller because 
of it. 

The porthole fan keeps the kitchen the coolest room in 
the house in summer. "The cord seen hanging from it is 
used to close the outside shutter. 

Before the all-important question of cost is mentioned, it 
should be explained- that the writer indulges in electric 
cooking not merely because of its novelty, or the immense 
saving of labour achieved, or the extra cleanliness and com- 
fort enjoyed by all members of the household, but also 
because, at Id. per unit, it saves: money. Electricity 


for house warming being financially out of the question, tlie. 


maid has to be prevented from freezing for a few months in 


. the winter by keeping the kitchen fire going. During this 


time the cooking is, of course, done by the range, coal for 
which averages 4d. per diem. During the past summer," 
when, except for a small use of a radiator for airing clothes, 
practically all power-rate current has been used for cooking ; 
the daily average consumption has been 2:57 units. 

After the meal has been cooked and eaten comes the 
washing-up, and this requires large quantities of hot water. 
The writer regrets that he could find nothing electrical on 
the market to compare with Ewart’s '*Califont " water 
heater for supplying unlimited hot water for scullery, bath, 
and two hand-basins ; though the simple device of Messrs. 
M. Cooper, of Glasgow, of running water through flexihle 
metallic tubing, the two ends of which are put across the 
mains, seems to have possibilities. 

In conclusion, the writer would urge the desirability of 
eliminating the use of flex from electric cooking devices. 
With even two utensils connected at once it becomes a 
veritable wire entanglement for the cook. Also the con- 
stantly necessary shortening and replacement of flex, though 
a small expense, is a great nuisance, because each simple 
breakage of a wire means, perhaps, a complete breakdown of 
cooking, with the possibility of spoiling the dinner. It 
cannot reasonably be expected that cooks should have any 
electrical! knowledge. What is required is a combination of 
the electrical efficiency of the self-heated utensil with the 
mechanical efficiency of the fixed hot-plate. 


— 


Chinese Shop Students. — American Vice-Consul- 
General Stuart J. Fuller, of Hong Kong, writes home calling atten- 
tion to the published offer of an English electrical manufacturer to 
receive, on what apparently corresponds to the American college 
apprentice system, a few Chinese. Mr. Fuller says :— 

The value of this far-sighted measure to the particular concern, 
as well as to English manufacturers in general, can not be over- 
estimated. American electrical manufacturers have for years 
reaped the advantages of this system in the decided preference that 
their former apprentices, located both in the United Statea and 
abroad, show for the type of apparatus in whose manufacture and 
use they have been trained. I have never heard of such an offer 
from American sources addressed to Chinese, but see no reason why 
the plan should not be feasible, provided the small wage paid would 
not avoid student statue with regard to the Chinete exclusion laws.” 
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THE - ELECTRIC LIGHTING OF 
BOWLING GREENS. 


By W. G. RHODES, D.Sc., Royal Technical Institute, Sal ford. 


THE game of bowls has long been almost a national pastime. 


Was not Sir Francis Drake playing bowls at Plymouth when 
the Spanish Armada hove into sight? Was he not playing 
so keenly that he declared he would finish the game and 
then go aid beat the Spaniards ? 

Not less keen are the bowlers of to-day, more especially in 
Scotland and the North of England. The game is patronised 
chiefly by artisans and the lower middle class—men who are 
engaged during the day and whose hours of recreation do not 
commence until six, or seven, or even later in the evening. 
It being essentially a game requiring light, the number of 
weeks during the year available for play in the evening is 
very limited, being practically confined to the months of June 
and July. As April, May, August and September are often 
fine and warm, many attempts have been made to illuminate 
greens by artificial light, but not until recently has this been 
done satisfactorily. 

It is highly desirable that the illumination should be such 
as not to cast shadows either of the bowls or the bowlers. 
The problem thus resolves itself into the uniform ground 
illumination of an open space. The intensity of the illumina- 
tion is not of so much importance as its uniformity. 

The idea of lighting greens by electricity is not new. 
The early attempts were made by placing high candle-power 
arc lamps either round the green or slung across at a few 
places. This, however, proved unsatisfactory, on account of 
the absence of uniformity of the illumination and the 
shadows of objects near the arc lamps. 

About two years ago the writer was asked by the members 
of a club near Manchester, with a bowling green attached, to 
superintend an electrical installation. The green is rectangular 
in shape, being about 50 yards long by 40 yards in width. 


Round the green is a border and footpath. The accom- 


panying figure illustrates the method adopted. 
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PLAN OF BOWLING GREEN. 


In all there are 36 Osram lamps, 32 being 200-volt 50-c.P:, 
while the four corner lamps are 200-volt 100-c.P. These are 
suspended at a height of about 11 ft. above the green. 

Method of Suspension.— The figure shows that the spans 
are across the width of the green, being about 44 yards long. 
Six poles are placed equidistant along each long side of the 
green, just outside the footpaths. The poles are of creosoted 
wood, 16 ft. long, let into the earth to a depth of 8 ft., the 
base resting on a flag to secure firm foundation ; they are 
further stayed by stranded steel wire to any convenient 
stable object, such as a tree or a wall. Near the top of 
each pole is bolted a stout wooden cross-bar, about 18 in. 
jong, on the top of which, one on each side of the pole, are 
fixed two porcelain telegraph insulators, which carry the bare 


No. 8 S. W. G. solid copper conductors which span across the 


n to two similar insulators on the corresponding opposite 
pole. Fastened to corresponding opposite poles and about a 
foot below the copper conductors is a 7/14 stranded steel 
wire, drawn as tight as possible. This carries the watertight 
porcelain lamp-holders, aud thus takes all tension off the 
copper conductors, except that due to their own weight. 


From the switchboard, insulated cables are carried to two 
porcelain insulators fixed on the back of the nearest pole, 
whence No. 8 copper conductors are carried the length of 
the green (one side) by means of similarly fixed insulators 
on the back of the other five poles. To these conductors 
the span conductors are connected through a watertight 
switch placed about 6 ft. up each pole, so that in the event 
of any span failing it can be cut out without affecting the 
remaining spans. The terminals of the lamp-holders are 
connected to the span conductors by means of slack flexible 
wires. Above each lamp, and attached in the usual way, is 
a 12-in. enamelled shade of wide angle. 

The inclusive cost of such an installation is about £60, 
depending on the size of the green. 

The cost of energy for the installation described is about 
9d. per hour (2:4 units at 32d. per unit). 

Àn extra greenage of 2d. per player for & game of 11 up 
is charged to cover cost of energy, e ane renewal 
of lamps. 

In the winter the lamps, shades, and holders are taken 
down to prevent local dripping of rain, which would act 
deleteriously on the turf. 

This is the third season the light has been iiai, and it 
has given every satisfaction. The installation was fixed by 
Messrs. Pearson & Co., 51, Moseley Street, Manchester, 
under the writer’s supervision. 


THE „MI. P. WIRING SYSTEM. 


A NEW patent wiring system, the Hivention of Mr. Sarefield W. 

Martyn, is being brought out by Messrs. S. W. Martyn & Co., of 

11, Pratt Street, N.W. It is intended to cheapen and simplify the 

work of installation of electric light and power, by reducing the 

number of parts required, dispensing with conduit and casing, and 

eliminating soldered joints. In order to attain these objects the 
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FIG. 1 


inventor proposes to use twin armoured flexible cable, with a 
simple fitting on which can be mounted a switch, ceiling rose, 
junction box or wall plug, and an equally simple device for 
mounting the main fuses, switches and distribution boards. It is 
claimed that the system can be employed by any mechanic of 
average intelligence, and that in operation it will prove both safe 
and reliable. 

Two types of cable are used with the M.P." system—twin flat 
lead-covered cable, which has already been widely used for many 
years, and possesses the advantages of neatness and flexibility ; ; and 
twin round cable armoured with galvanised-iron wires, the latter 
being wound on the cable in a close spiral, not with the usual long 
lay. The fitting for mounting switches, ceiling roses, &c., consiste 
simply of an ordinary wooden block mounted on a metal plate, with 
spring washers or clips for bonding the sheathing, and that for 
main switches and fuses takes the shape of a flat box with similar 


bonding arrangements inside. The accompanying illustrations 
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show the chief features of the system, which, it will be seen, covers 


a wide range of applications. Either type of cable can be used 
according to requirements, and the armoured type can be sunk in 
plaster. The standard size of cable for connecting the distribution 
boards with the standard fittings is No. 3/22 S. W. G. 

Fig. 1 shows the standard plate provided with holes for every 
purpose, including 16 tapped holes for the screws which hold the 


Fia. 2. 


bonding clips; both types of cable are shown in position and 
bonded, with the conductors ready for connection to a fitting, 
and the wood block notched to suit the cables. The back plate 
provides 12 distinct paths for cables to enter—eight from the side 
and four from the back—and can accommodate as many as eight 


FIG. 3, 


circuits. The block is attached to the plate by the two screws 
shown. The method of bonding the armoured cable is obvious ; 
in the case of the lead-covered type solder is necessary, which is 
put in through the hole in the top of the clip. A template is pro- 


vided for accurately and easily marking the positions of the notches 
in the block where the cables enter. Fig. 2 shows the plate as used 
for cables entering from the back as well asthe side; here the 
last-named cable may be taken to be the feeder, the lead-covered 
cable a switch-wire, and the other armoured cable a lamp circuit, 
the twisted ends being clamped in a three-plate ceiling rose used as 


a junction box. Fig. 3 shows an English flat-type 5-ampere switch 
mounted on the block and back plate, and connected to twin flat 
lead-covered cable. Provision is made in this switch for earthing 
all exposed metal parts to the back plate. 

Fig. 4 represents an improved pattern of wall socket and plug, 
the terminals of the former being protected, and a new type of cord 
grip provided in the latter. We may mention that each switch. 
with its wooden block and back plate, is packed in a neat cardboard 
box, complete—not assembled, but ready for use, and the same 
applies to the wall plugs, roses, &c. Screws and bonding clips are 
not included, as the number of cables to be connected cannot be 
foreseen. 

Fig. 5 shows part of the backboard of a three-way distribution 
fuseboard with both types of cables in position, and space for a 
third cable. The bonding is effected by means of the standard clips 


FIG. 5. 


and brass plates, held together by bolts and nuts. If other cables 
enter the box, the bonding is carried round with the waste wire 
from the armouring of the round cables, stapled to the board a« 
shown. A box-shaped block may be screwed to the backboard, and 
the fuses mounted on it, or a fuseboard with hinged cover can be 
used. 
Further details are given in a pamphlet issued by the makers, 
who claim a reduction of 60 per cent. in labour costs, and the small 
variety of the parts to be stocked is also a notable feature of the 
system. It will be seen that the inventor has worked on original 
lines, and we trust that his ingenious system will help to reduce 
the cost of wiring installations— one of the most important 
desiderata in connection with the development of electric lighting 
nowadays. 


AN ELECTRICALLY-DRIVEN REVERSING 
ROLLING MILL. 


A 44-in. reversing steel rolling mill at the Rheinischen Stahlwerke 
was recently converted from steam driving to electric driving, on the 
Ilgner system, without any interruption of work. The mill deals 
with some 1,500 tons daily in the form of blocks weighing 275 to 
3˙3 tons, which are subjected to a ninefold elongation on the 
average. The electrical installation was supplied by the Siemens- 
Schuckert Co., and consists of an 8,500-H.P. 1,300-volt main double 
motor regulated by the Ward-Leonard method between 0 and 
40 R.P.M. (with a torque of 150 metre-tons), and by field regulation 
between 40 and 60 k. P. M. with correspondingly reduced torque. 
Tae two armature hubs of the double motor are rigidly bolted 
together, because owing to transport difficulties, a common shaft 
running right through could not be used. i 

The whole machine is completely enclosed, and is artificially 
cooled by a supply of fresh air from a fan. A small iron shed is 
also erected over the machine, but this can be bodily removed by the 
crane when desired. 

In order to make the motor follow the field variations rapidly, 
the excitation is arranged so that a comparatively small proportion 
of the voltage falls on the field winding, the rest being absorbed 
in non-inductive resistance. By this means it is found possible to 
work up to 20 reversals per minute. 

By means of an emergency switch the excitation of the control 
dynamo can be switched off when desired, and this switch is also 
controlled by a maximum cut-out. During the intervals of rolling 
the driver releases a foot lever, by means of which the excitation of 
the main motor is removed, and the controller handle is locked. 
The whole arrangement is shown in fig. 1. The fly-wheel, mounted 
on the shaft of the three exactly similar control machines, weighs 
38 tons, and has a diameter of 4'4 metres, which gives a peripheral 
speed of 101 to 83 metres per second at 440 to 360 revolutions per 
minute. The maximum stored energy is thus 200,000 H.P.-seconds. 
The control motor is built for 1,800 H.P. at 525 volts. The two 
control dynamos generate between them 1,300 volts, and are flexibly 
coupled to the fly-wheel. Regulation of the current to a constant 
uniform value is effected by icurrent relays, which control a 
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number of automatic switches cutting out resistances in the exciting 
circuit of the control motor. The whole installation was set to 
work without interruption of the steam drive. The official trial 
showed that the power used per ton of metal varies very consider- 
ably according to the temperature, and is too indefinite to enable 
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exact predetermination of power to be made from the test resulte 
hitherto published. Fig. 2 shows a typical power diagram obtained 
whilst rolling a hard block weighing 3°3 tons and lengthening ‘it 
141 fold in 21 reversals. Approximately 17 Kw.-hours were found 
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necessary in rolling soft material to & nine-fold elongation, and it 
was found possible to deal with 59:2 to 72°5 tons of hard, or 65°5 to 
795 tons of soft, material per hour, assuming a nine-fold elongation. 
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From the rolling energy and the electrical energy absorbed by the 
electric drive, the efficiency curve shown in fig. 3 has been obtained. 
In this the horizontal scale represents percentages of the normal 
full-load hourly output. Curve a is for soft, and b for hard 
material.— E. J. Z. ; 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


RUSSIA.—Invoices and consignment notes should state the gross 
weights of packages and the net weights of contents, which 
should be fully described. The country of origin should be 
stated. When various deseriptions of goods are packed together, 
the net weight of each class should be stated separately. Marks 
should be simple, and shippers should personally inspect the 
marks and numbers on packages, and be careful that they agree 
exactly with the invoices and bills of lading, otherwise heavy 
fines are incurred. The invoices should be signed by the 
merchants. Steamship companies require two plain bills of 
lading with each set. No alterations or corrections must 
appear on the documents. The following duties are payable :— 


Rouble = 2s, 1jd. ; poud = 36 Ib.; funt = 902 lb. 


Roubles 
per poud. 
Belting for machinery, sewn js ... 30 per funt. 
$a - m unsewn ... c 24. eke s 10 
Asbestos yarn or manufactures, whether in combina- 
tion with other materials or not ... ER 9 3°50 
Moulded carbon wares for electro-technical purposes, 
such as arc light carbons, plates, cylinders, Kc. : 
—. Weighing less than 10 funts each Quá s 6 
3 10 funts or more each... sad P 1 
Porcelain wares, white à S ists TE 7 
Earthenware, white TR = PA Pe P 1°65 


India- rubber and gutta-percha : 

Unmanufactured ; also india-rubber waste, unfit i 
for use as a manufacture... sis " bus y 

Prepared or manufactured : 
In sheets, plates, sticks, pipes. or liquid, and 
india-rubber thread 927 see E 
Articles of soft india-rubber or gutta-percha 
(except boots or shoes), in combination with 


other materials; gum lac P ve asc RO aL ux 
Ditto, of hard india-rubber or gutta-percha 
(except boots or shoes and clothing), in com- 
bination with other materials or not.. 50 „ 
Iron rails, plain, perforated and grooved S ins '90 


Iron wire having a diameter of— 
Less than 4 in., but not less than gj in MT 1°80 
i By in 


97 In., 7 3* : . oe oes 
77 By in., 97 9 H in. eee TI) 8 30 ; 
in 


„ i in. „ die. a. ds 4°70 
N.B.—Wire coated with common metals in a pro- 
portion exceeding 26 per cent. of the total weight 
is subject to a surtax of 50 per cent. of the amount 
of duty payable at the above rates. 
Steam boilers T s 2:10 


Iron or steel wire, whether coated with tin or zinc or 
not, covered with textile materials (other than 
silk) or with gutta-percha : 

Not containing wire less than 1 mm. thick ... 5°60 


Containing wire less than 1 mm. thick... -— 7 
Iron or steel wire covered with silk, mixed or not: 
Not containing wire less than 1 mm. thick ... 840 
Containing wire less than 1 mm. thick... 10°50 
Wire of copper or copper alloys, with diameter : 
From 12:5 mm. to 5 mm., inclusive pas 7˙35 
e 5 TUE a =. i5 sss 10°35 
Less than ‘2 mm. ws lob. ‘eee: - 88 11:85 
N.B.—All wire coated with tin, zinc, or other 
common metal pays & surtax of 50 per cent. of the 
amount of duty payable at above rates. 
Wire of copper (even in the form of a bunch or cable) 
covered with fibrous materials, gutta-percha. 
caoutchouc, or other common materials, the 
diameter of the separate wires being : 
2 mm. or more € * xs eee 16°20 
Less than 2 mm ie — ‘isi . 1770 
Wire of copper covered with silk, whether such silk be 
mixed with other fibrous substances or not : 
'2 mm. or more in diameter ii 24°30 


Less than 2 mm. M "S iis 
Electric cables of all kinds was "m i iua 6°70 


(To be continued.) 
— 


Lift Fatality at Cape Town. — Our Cape correspondent 
writes stating that a man named Carl Rutgers was killed at Messrs. 
Van der Byl's store, Dock Road, on July 27th, by the falling of an 
electric elevator. At the inquest drawings of the scene of the 
accident were put in by Mr. John Denham, Government Electrician, 
who reported that he had found everything satisfactory. The 
foreman said that, hearing an unusual noise, he went to the lift 
well, and found that the cage had fallen. The wire rope was off 
the drum, and was broken. The deceased man was found under 
the cage at the bottom of the lift well, and it is supposed that he 
had gone to the well for some purpose, and the cage had fallen on 
him. The magistrate found that the death was accidental, and 
that the lift was quite good for the purpose for which it was used, 
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NEW PATENTS APPLIED FOR. 1910. 
. l (NOT YET PUBLISHED.) 
Compiled expressi for this journal by Messrs. W. P. THompson & Co., 


ectri Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


19,119. Improvements in and connected with secondary batteries or 
storage cells." V. pe Karavoping. August 15th. l 

19,125. “ Improvements relating to electric switches.” W. P. Scorr. 
August 15th. 


19,164. ‘* Improvements in the ventilation of 'dynamo-electric machines.“ 
SiEk uus Buos. Dynamo Works, LTD., and E. G. Kixrrxn. August 15th. 
(Complete.) 


19,182. Improvements in electrical switobes.” N. COLLINS. August 
16th. i 


19.199. Improvements in or applicable to electric bells." C. HERRDE. 
August 16th. 


19,236. “Improved galvanic apparatus." R. BLAssERG. August 16th. >- 

19,241. **Improvements relating to ignition in multicylinder internal com- 
bustion engines." Firm R. BoscH. (Date applied for under Bec. 91 of the Act, 
December 18th, 1909, being date of application in Germany.) August 16th. 
(Complete.) 

19,212. Improvement relating to ignition in large internal combustion 
engines.” Firm R. Bosca. (Date applied for under Sec. 91 of the Act, 
April 6th, 1910, being date of application in Germany.) August 16th. 
(Complete.) 

19,282. “Electric signalling apparatus." C. J. Herseck and L. Horz. 
August 17th. (Complete.) 

19,291. ‘* Improvements in fittings for overhead wires." A. R. WALMSLEY. 
August 17th. 

19,390. *“ Improvements in igniting appliances for smokers’ uses and other 
Ae H. ALLpaY (trading as Horton & Allday) August 17th. (Com - 
plete.) 

19,359. Improvements relating to alternating current motors." BRITISH 
F Co., LTD. (General Electric Co., United States.) August 

th. 

19,965. “Electric valve or cerium manipulator.” J. SrANMORE and F. 
BTANMOBRE. August 18th. 


19,411. Improvements in side walks with coloured translucent advertising 
pase which may be intermittently or continuously lighted by electric lamps.“ 
. BERTRAND. August 18th. (Complete.) 


19,449. ''Improved method of separation by magnetic influence of zinc, 
copper, and other sulphide ores." W. M. Martin. August 19th. 


19,466. Improvements in electric heating and/or cooking stoves.“ O. C. 
HaAwkES. August 19th. (Complete.) 

19,525. “Improvements in contact breakers for use in connection with the 
ignition systems of internal combustion engines." B. Brooks and F. H. 
ALSTON. August 20th. . 


19,582. New or improved electrical lamp for inotor-cars, cycles, and any 
other vehicles." J. W. Esser and C. Hopukinson, August 20th. 

19,539. “Improvements in commutators for dynamo-electric machines." 
Siemens Bnos. Dynamo Works, Lro. (Siemens Schuckertwerke G. m. h. H., 
Germany.) August 20th. Complete.) 

19.557. Improvements in electro-magnetic alternating- current apparatus 
for obtaining, measuring, regulating motive or adjusting movements." F. 
Krizix.. (Date applied for under Rule 13, May 27th, 1910, an invention com- 
prised in application No. 651, dated January lOth, 1910.) August 20th. 
(Complete.) 

19,563. “Improvements in connection with mercury vapour lamps." W. 
HEkRAEUS and H. Hknakvs. August With. (Complete.) 


1 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the follow ink list may be obtained 
of Mssns. W. P. THompson & Co., 285, High Holborn, W. C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). ' 


` 1909. 


Evecrric PLvos. H. J. Fisher. 12,452. May 26th. 


Mast or POST FOR WIRELESS TELEGRAPHY OR OTHER PURPOSES. B. Eisenstein. 
17,215, July 23rd. 


ELECTRIC INCANDESCENT Lamp FITTINGS AND THE LIKE, Wardle Engineering 
Co. and W. Wardle. 17,230. July 21th. 


ELECTRIC Switches, H. R. Schultz. 17,274. July 21th. 


APPLIANCE FOR PREVENTING FRAUD IN CONNECTION WITH ELECTRICITY METERS, 
G. Berardi. 17,488. July 27th. 


ELECTROMAGNETIC SEPARATOR WITH RorATINO Magnet Drum. F. Steinert and 
H. Stein. 17,490. July 27th. (Date applied for under International Con- 
vention, July 27th, 1908.) 


INpvcrioN Motors. J. H. Holmes. 17,520. July th. 


ELECTRICAL MEANS FoR MAONIFYING SMALL. MECHANICAL EFFECTS. E. 8. 
Heurtley. 17,555. July 28th. 


REVERSIBLE VARIABLE-BrEr D Dynamos, H. Leitner. 17,487, July 81st. 
BrkcoNbpARY BATTERIES. F. R. Lewis. 18,098. August 5th. 
ELxcrRicAL SWITCUES. J. H. Tucker. 18,171. August lith. 


CouNTING-TRAINS POR ELECTRICITY OR OTHKKR MeErzRs. W. Hamilton and 
Ferranti, Ltd. 18,691. August 18ta. 


ALTERNATING-CURRENT Motor CONTROLLERS. G. A. Kohler. 21,249. September 
l;th. 


Mrruop or UTILISING THE GASER RESULTING FROM RrntcrIoN. OPERATIONS 
CARRIED OUT IN ELXCINIC FURNACES, AND ELECTRIC FURNACES FOR CARRYING 
OUT THE SAME, A. Helfenstein, 24,498. October 26th. 


APPARATUS FOR SOLDERING THE FiLAMENTS OF INCANDESCENCR Lamps. C. G. 
Redfern, (Compagnie Générale d' Electricité.) 25,888. November 8rd. 


Ei. x CThIC Gas-Livutrers. F. F. Dier and C. W. Whitcher. 25,574. Novemberbth. 


ELECTROLYTE ron Use in ELTCT RICH BarrEgniks.. New Ignition Byndicate and 


R. Sandy. 20.619. November 15th, (Application for Patent of Addition to 
No. 10,5 0 of 1998.) 


AccUMULATOR Prates. R. de Latniniere and Soc. Anon. des Accumulateurs de 
Laminiere. 37,976. November tüth. (Date applied for under International 
Convention, Deceinber 5th, 1908.) 


1910. 


TREATMENT OF METALS or THE CHROMIUM Group. British Thomson- Houston 
Co., Ltd. (General Electric Co.) 8,981. February 17th. 


Maowrro.ÉLrecTRàIC MACHINE FoR VELocIrEDE Lamps AND LaAwxP.-HoLpER 
THEREFOR. C. Schlick. 5,043. February 28th. 


ELECTROMAGNETICALLY ACTUATED BLE CTI SWITCHES, Adams Manufacturing 
Co. (Cutler-Hammer Manufacturing Co.) 5,301. March 9th. 


ELEcTRIO FREQUENCY CONVERTERS. Siemens Bros. Dynamo Works. (Siemens 
Schuckertwerke Ges.) 7,292. March 23rd. 


METAL-FILgMENT LAMPS HAVING FILAMENT CARRIERS ARRANGED  ELASTICALLY, 
O. Krause. 849. January 6th. (Date applied for under Intern.tioual 
Conveation, July 5th, 1909. Originally included in No. 22,458 of 1909.) 


Evectric Switcues. A. H. Midgley and C. A. Vandervell, 5,571. March 5th. 


ELECTRICAL SIGNALLING APPARATUS. Siemens Bros. & Co. (Siemens & Halske 
Akt.-Ges ) 7,164. March 22nd. 


STARTING OF POLYPHASE ELRCTRIO Á8YNCHRONOUS Morors. Siemens Bros. 
Dynamo Works. (Siemens Schuckertwerke Ges) 7,822. March 8lst. 


REVERSIBLE VARIABLE-SPEED Dynamos. H. Leitner. 8,219. April 5th. (Date 
applied for under Rule 13, July 3lst, 1903.) 


POLYPHASR ELECTRIC COMPENSATED SERIES Motors. (Siemens Bros. Dynamo 
Works. (Siemens Schuckertwerke Ges.) 9,016. April lith. 


Spark PLvos. R. Smith. 9,618 April 20th. 


ELECTRIC SwitcHes. A. P. Lundberg, G. C. Lundberg and P. A. Lundberg. 
10,428, April 29th. 


Exhibitions,.—At the Naval, Mercantile Marine and 
General Engineering Exhibition which is being held at Olympia 
from September Ist to September 26th, Messrs. CLARKE, CHAPMAN 
AND Co., LTD., are showing a number of photographs of their 
various productions, including all classes of ships’ deck machi- 
nery, windlasses, winches, capstans, &c., driven both by steam and 
electricity ; electric machinery of all descriptions, including hauling 
gears, searchlight projectors, &c., water-tube boilers (Woodeson's 
patents), direct-acting steam feed pumps, and various models, in- 
cluding one of the Clarke-Chapman water-tube boiler (Woodeson's 
patents). 

Among firms who attach great importance to showing at Exhi- 
bitions in these altering times is the COMBINATION METALLIC 
PACKING Co., LTD., of Gateshead. They have been in evidence at 
most home and foreign exhibitions of importance during recent 
years, and have secured the highest International awards, and have 
also met with success in competition in the foreign markets, while 
keeping a secure position at home. The firm have arranged for 
representative exhibits of their manufactures to be shown at 
the Olympia Exhibition, and also at the Exhibition which is to be 
held at Manchester from October 14th to November 5th. 

THE WORTHINGTON PuMP Co., LTD., are exhibiting at 
Olympia the following plant :—1,600 sq. ft. Worthington surface 
condenser, with electrically - driven Worthington centrifugal 
circulating and hot-wel pumps and Worthington rotary air 
pump. The motor for this set is supplied by the Lancashire 
Dynamo and Motor Co. Ltd.; a 4-in. three-stage Worthington 
centrifugal boiler-feed pump, driven by 50-H.P. steam turbine. 
This feed pump is arranged to supply the feed water to the 
locomotive multitubular boiler supplied by Messrs. Robey and 
Co., Ltd.; one 14-in. two-stage Worthington centrifugal house- 
tank pump, motor driven; one l-in. single-stage Worthington 
centrifugal house-tank pump, motor driven; 4 #-in. X 11. in. 
Worthington vertical  electrically-driven air compressor, the 
motors used in connection with these three exhibits being supplied 
by Messrs. Veritys Ltd. The foregoing exhibits will be worked at 
fixed periods daily during the run of the Exhibition. A 15 X 10 x 
18 Worthington vertical Simplex Admiralty pattern feed pump will 
be on view; also a 3-in. Worthington marine centrifugal pump 
direct-connected to a steam engine manufactured by Messrs. Alley 
and McLellan, and a number of other Worthington standard low- 
lift centrifugal pumps, 


Copper.— Discussing the general outlook and the figures 
of the American Copper Producers’ Association for July, the writer 
of an article in the Financial Times of August 19th does not appear 
to find much reason to anticipate further hardening of the price at 
present. He points out that stocks were increased during July by 
1,000 tons, and at present stand at 76,179 tons as compared with 
54,730 tons at the corresponding date last year, and 43.957 tons at 
the end of January, 1910. Whatever limitation in output. has 
taken place is ascribed to the clog on operations provided by the hot 
weather. Exports for the seven months only total 161,508 tons, 
against 179,615 tons for the corresponding period last year; this is 
explained by the presence of such a large stock in Europe. The 
writer points out also that a considerable reduction in deinand is 
generally looked for in the second six months. With reference to 
the " merger" it is pointed out that news is still to seek. The 
report that it is to consist of the Utah Copper Co. the Nevada 
Consolidated. Calumet and Hecla, and the Phelps-Dodge interests, 
together with the Anaconda mine, with possibilities of the Rio 
Tinto and the support of the Rothschilds, still lacks confirmation. 
Obviously, a combination of this kind must be effected quietly, in 
order to alarm the market as little as possible until the greatest 
possible number of interests have been absorbed. Various indica- 
tions, according to the article, exist of continued increase in produc- 
tion from Australia and Central Africa, and increase in prices would, 
of course, at once be followed by activity on the part of many 
concerns at present lacking the stimulus, 
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WHEN THE B.A. GOETH ABROAD. 


In 1911 the British Association will visit Portsmouth, and 
in the following year it will be féted in suitable style by 
Bonnie Dundee, but should it go to Australia in 1914 ? 

Such was the question around which centred one of the 
liveliest discussions held at the Sheffield meeting which came 
to a close on Wednesday. The Australian Commonwealth 
Government are prepared to spend £10,000 upon oversea 
expenses and to give free railway facilities between the 
different States, and, according to the suggested programme, 
a few days will be spent at each of the capital cities— 
Melbourne, Sydney, Brisbane and Adelaide. 

Questions exercising the minds of those who had to vote 
whether the invitation be accepted or not included first : 
Is the idea in keeping with the objects of the Association ? 
If so, is it practicable to hold a meeting at so great a 
distance from home? If practicable, that is, if it can be 
done in a reasonable time—three months is named—is it 
likely to be advantageous, first to its own members ; secondly, 
to the great colony which has issued the invitation ? As to 
the objects of the Association, these include the advance- 
ment of science within the British Empire,” which clearly 
justified several visits to Canada, one as long ago as 1884, 
and one to South Africa; why, then, should Australia be 
refused so high a privilege? The reason for such 
objection as has been raised is, in part, that distance 
lends & disenchantment. It is not that Australia is 
regarded with any less affection, or is esteemed less worthy 
scientifically of a visit, than was Canada or South Africa, 
but that the number going would be too limited, and would 
ouly include a selection of the leisured and élite, instead of 
the general body of the Association membership. 

The question of how many would be able to spare three 
months naturally arises. Would there be a sufficient number 
of the recognised and bond fide scientists from this and other 
parts of the British Empire to assure a good scientific 
* missionary picnic," as one speaker termed it ? 

Does the Association exist for the favoured few who can 
always go on these foreign tours, or does it exist for all? Does 
it exist for the number who can exercise the maximum indi- 
vidual influence as the ambassadors of science, and shall the 


generous vote of the Australian Goverument be expended 


in féting this select few—the well-known authorities? And 
if these are able to go, what is to happen to all those other 
members who stay at home? For these, every meeting held 
abroad, at which they cannot attend, means a deprivation of 
the benefits of membership. How many younger scientific 


‘members, who have the yearning that most of us possess to 


see the lands inhabited by increasing numbers of our kith 
and kin, would find a vacation visit to Australia a great boon ! 
But the vacation is not long enough, and if it were, they 
cannot afford the heavy cost. Many an un lerpaid 
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lecturer or demonstrator, works foremen also are named in 
the same connection—Aand there are many of these interested 


in the Association—will, in this, bear out those who fear- 


lessly stated their case last Friday in the presence of an 
assembly which had practieally made up its mind. 

At first thought the suggestion of one speaker of a 
simultaneous home meeting for the benefit of the too-much- 
occupied, and the young and impecunious, might appear to 
have something to recommend it, but on reflection. one 
remembers that a British Association meeting as it has 


come to be understood, is altogether inconceivable apart 


from the hospitality which our public authorities and 
wealthy men lavish upon it wherever it goes, and any mere 
supplementary summer school meeting of scientific men 
while the * giants" were abroad, and the garden parties, 
receptions and so forth were wanting at home, would possess 
so little attraction as to inevitably make a small and, we 
fear, an unimpressive gathering. Some go to see the 
* giants" and hear them speak, some to partake of the 
hospitality provided, aud some to seriously take part in the 
sometimes dull proceedings of the Sections. 

All these and many more thoughts like them lead up to 
the one question: will science and scientific men in the 
United Kingdom suffer seriously if there is no meeting of 
the British Association within our borders in 1914 ? 


. Seriously we must, come to tlie conclusion that it does not 


matter very much one way or the other. If the Common- 
wealth desires it, and the Association leaders desire it, it 
may, as someone said, cheer the lonely heart of hard- 
working, discouraged, pioneering scientists and University 
*men in Australia, to get into touch with eminent authorities 
from Home, and to tell them of their difficulties ; thus may 
the scientific advance of the world receive a stimulus from 
the cheering and the pienicing and the garden-partying. 
For the works foremen, demonstrators, university lecturers, 
and others, who are members, but have no meeting, let 
them possess their souls in patience—will they not get the 
report of the proceedings in due course ? 

There is always something very touching about an. appeal 
from the Colonies. This string was played upon with effect 
last Friday, and, as one objector said, hearts were touched, 
while reason was unconvinced. The fact is that some mem- 
bers, while recognising that desire on the part of Australia 
was one of the inevitable consequences of past visits to other 
parts of the Colonies, feel that the foreign visits have become 
far too frequent during the past decade. We all have a 
very warm corner in our hearts for our Colonial kinsmen, 
and the acceptance has gone to the Australian. Govern- 
ment as a unanimous one, the objectors having graciously 
withdrawn their opposition in order that such might be the 
case, satisfying themselves with having given forceful 
expression to the objection which undoubtedly many feel. 
Though the objectors were for a moment risking their 
popularity, we are convinced that their view will be respected 
in future decisions. 

Our Australian friends will kindly take a note, so that as 
they greet our British scientists four years hence in the 
capital cities of the Commonwealth, they may spare a 
moment for a sympathetic thought for the poor stay-at-homes 
who cannot go so far, and therefore are deprived of the 
one event of the year for them—the annual meeting of the 
British Association for the Advancement of Science ! 


To many of our readers here, perhaps, the matter is 
of quite secondary interest, for the number of electrical men 
attending the Association seems to grow smaller year by year. 
But to our numerous readers in Australia it should not be 
so, for the educational, engineering and other scientific 
authorities in that colony will doubtless be looking forward 
to the visit with great interest. 


————— 


For science there is no geographical 
The boundary line—the interests and pursuits 

“Overseas” of its votaries are identical in all parts of 

Journalistic 

Conference. the world. We have sat in the presence 

of scientific representatives of several 
countries at times of international disagreement which 
threatened to end in war, but the outside discord has never 
once been permitted to intrude, indeed, its very existence 
has led to warmer expressions of the international spirit of 
Science. 

]f this be true of science and scientiste, what of the Press 
and those who write for it? We had nearly written “ litera- - 
ture " with a capital L, but we remember how the pressman 
who has not written a book of a very high order is outside 
the charmed circle and is only a journalist.” However, 
there are journalists who wield a far greater influence upon 
the people of their day than do some who walk along the 
higher paths. With all our own and other's condemnations 
of newspapers which occasionally stray from the course 
of strictest. accuracy, the fact remains that the newspaper, 
the magazine, and the trade and technical journal are, in. the 
majority of cases, a powcr for good, one which the times 
have called into being, and one which is to-day absolutely 
indispensable, for peoples everywhere are clamouring for the 
news of the day and appropriate articles to guide them in 
understanding its significance. This obtains in every 
civilised country to-day ; our common interests are the same. 
If a movement is to be a success, the co-operation of the Press 
must be assured. If a grievance is to be ventilated ora 
wrong to be redressed, the journalist is sought out, and he 
can dictate the issue if he act with force and circumspection, 

We have no desire to belaud our own particular calling, 
but think it as well to write thus to-day when the frater- 
nisation of the cult of the pen from many countries is about 
to begin in old England. During the last few days there 
has been arriving in London a large number of newspaper 
and other editors, including daily and weekly leaders of the 
people's thought in Australia and New Zealand, in Africa, in , 
India, in Canada, United States, Egypt, China, Japan, 
to attend the great Overseas Conference of the. 
Institute of Journalists, which opens to-night at the 
Hotel Cecil. Everything that wealth and organisation 
could do for the hospitable entertainment of our visitors 
during their short stay among us has been done, and we 
have no feelings of uncertainty as to the memories they will 
carry back with them on that score, and these recollections 
are not a negligible factor in. their future influence upon the 
minds of men who only know what they know of us and 
our country because of what such writers serve up for 
their edification and instruction iu the Press. As fellow 
journalists we bid them a very hearty welcome to our 
midst, and hope that they will have as enjoyable a time here 
as the Institute has striven to guarantee. We should like 


to offer them a little fraternal advice as to the need of the 


general reader for more precise. information on scientific and 
manufacturing subjects, so that there may be less danger of 
the public being misled—nnconsciously on the part of the 
reader and unintentionally on the part of the editor and 
the writer. But that will keep for a later issue. At the 
moment, we will be content with heartily wishing all our 
„literary“ visitors a stay of boundless enjoyment and 
edification in what has been arranged for entertainment of 
eye and of ear, and for their comfort internally and 
otherwise. 
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THE PASSING. OF THE CONTRACTOR: 
AN ALTERNATIVE. 


`o [OOMMUNIOATED. ] 


Tur efforts of the I. M. E. A. to secure further powers to 
municipal electricity undertakings are apparently receiving a 
considerable amount of support ; and as the principal privi- 
leze sought is that of trading directly with the consumers in 
installation material and apparatus incidental to the use of 
electricity, it must be concluded that in the event of Parlia- 
mentary powers being granted a result would be the imme- 
diate organisation of many municipal wiring businesses. 
Before this time arrives much energy will be expended by 
station engineers and contractors alike in the attempt to 
justify their relative positions, and the strained and unsym- 
pathetic relations which exist in so many places cannot fail 
to become aggravated to the confusion of the consumer and 
general detriment of the cause. 

The movement in its present, acute form may be said to 
have arisen from two principal causes—the competition with 
which the engineer is faced, rendering it necessary to force 
the supply for every purpose, work for which the average 
contractor is unsuited on the score of ability and financial 
standing; and, further, the publicity which has for various 
. reasons attended the work of a few large undertakings in 
= which trading and construction work has been made a special 

feature. - 

Before, however, committing their reputations to the 
successful operation of a business with the commercial side 
of which they are more or less unfamiliar, it may be 
- worth while for engineers to consider if it be not possible 
to secure tlie desired results by less expensive and more just 
means than the replacement of the independent electrical 
tradesmen by municipal officials and workmen. 

In a large undertaking the installation department is but 
one added to a number of important branches of the organisa- 
tion, and given an experienced and well paid superintendent, 
it should be able to produce excellent results in spite of 

certain restrictions peculiar to municipal work which at 
times prevent the fullest advantage being taken of trading 
opportunities. . When, however, the amount of business 


likely to be dona is insufficient to keep a fair staff continuously 


employed, its difficulties are greatly increased, it becomes 
impossible to hàve a highly-trained manager, and the detail 
supervision will fall largely upon the chief engineer ; there will 
also be a distinct tendency to develop “ freaks” of business 
at times when the general work of the undertaking is at its 
heaviest. Under such «circumstances the department may 
easily develop the faults which are condemned in the private 
contractor, and in its work it may lose sight of that precise 
subservience to the permanent interests of the supply depart- 
ment, which would be the principal value of a correctly 
organised trading branch. 

Judging from the papers and discussions which have 
recently appeared in the Press, many station engineers are 
devoting their attention to the problems involved in this branch 
of work which they appear eager to undertake. The experience 
available so far on the subject is quite limited, and not in 
every case encouraging. One point appears, however, 
sufficiently obvious : in order to advance the interests of the 
supply, to cheapen and improve installation work, it will be 
necessary for the new department to be very quickly in a 
position to take up the whole of the existing local wiring 
business with facility for dealing with a considerable increase 
in its amount. In other words, the initial organisations 
should be equal to handling as much business as the 
aggregate of that carried on by all the existing local con- 
tractors ; any gradual or tentative process of taking up the 
work would delay the benefits to the supply department, 
even if it did not temporarily place it in à worse position, 
owing to the discouragement of the private traders. At the 
same time, financial success would be difficult for the 
reasons that contribute frequently to the failure of the small 
private businesses, namely, that below a certain minimum of 
staff and turnover, it is difficult to buy advantageously, to 
hold stock for the prompt execution of orders which is so 
necessary where competition with gas is keen, and the 
necessity for keeping down standing charges would prevent 
the use of good class supervision and clerical assistance. 


For these reasons the supply departments would be faced 
with the necessity of starting in a fairly large way 
and forcing business from the first, with the probable result 
that for a time difficulty woull be experienced in obtaining 
suitable supervisors and workmen. No doubt the staffs of the 
threatened contractors woull furnish many volunteers for 
municipal berths ; in other words, the eng meer would have 
to take the raw material, of which he now complains, and 
train it—possibly the best thing that could happen. But 
why not do it now and leave to the contractor his risks and 
his profits, which, under some system of “ personal assist- 
ance," might grow sufficiently to give him a stability and 
satisfaction in his business. The lack of these is often the 
real reason why his methods are so unsatisfactory, and his 
canvassing efforts discounted in the eyes of the engineer, by 
a tendency to snatch immediate profit rather than to build 
up a permanent business by studying the interests of the 
consumer, 

Any engineer who may feel disposed to try “ mending " 
his local contractors before ending ” them might consider 
the methods of the large industrial organisations which sell 
their producta directly to the public. Looking upon the local 
“ electricians " as his representatives or travellers engaged 
in selling a highly technical commodity, he would take steps 
to meet them, preferably together, at regular intervals, and 
discuss latest technical practice and general commercial 
policy, confirming his views in brief but lucid bulletins 
through the post. A special feature of such meetings would 
be the discussions of difficulties met with in canvassing, and 
the provision of some arguments and replies for use in meet- 
ing the objections of the unbeliever. 

In this way greater uniformity of practice and advice 
would be secured, and the contractor would find his status 
raised with the consumer, because his gospel would gain in 
orthodoxy and in agreement with the teaching of the station 
Staff. Where it is the practice to issue printed matter 


advertising the uses of electricity, this may be very effici- 


ently distributed through the medium of the contractor, and 
will at once have value in his eyes if issued in parcels printed 
with the name and address of the recipient : moreover, a most 
desirable uniformity and supervision over the statements put 
before the public will be gained. 

. Having secured somethiug like coherent practice amongst 
all the electrical advisers in the area, the workmen might 
well receive attention. They are mostly quite open to 


learn the why and wherefore of the regulations which they 
daily break for a living, and a few simple demonstrations 


of the principles uriderlying the local regulations, illustrated 
with diagrams, and useful information on the latest 
novelties in material and practice, will generally be received 
with interest and attention. Such demonstrations should be 
restricted to the needs of the particular supply system on which 
the men work, and should be kept free from theory as far as 
possible. The tendency amongst the smaller wiring firms is to 
leave details largely to the men (who in many cases have no 
information given them beyond the position and size of 
lamps), and by getting in direct touch with them, and pro- 
viding simple printed diagrams and instructions for daily 
use, the engineer may be saved much trouble, and the 
quality of the local work should be raised considerably. 

In carrying out a scheme as outlined here, care should be 
taken to treat all contractors with perfect fairness, to avoid 
citing instances of bad work which may be recognised by 
competitors, or giving any information which may help one 
to the detriment of others, or lead to a rush of competitors 
for any prospective business, than which nothing is more 
annoying to intending consumers. : 

If hy such means the contractor can be made to feel that 
there is a more promising future before him, that knowledge 
can be made to bear profit, and that a consumer does not 
necessarily cease to be a source of revenue to him when his 
first order is completed, some of the engineer's difficulties will 
begin to disappear ; he will also possibly have gained sympathy 
for men who work hard, hampered often by limited know- 
ledge, and knowing not the shelter of a permanent salary. 


B. 


Coventry,—À L. G. B. inquiry was held last week into 
the application of the T.C. for a loan of €1,282 for electric fire and 
police alarms ; there was no opposition. 
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ORGAN BLOWING BY MEANS OF 
ELECTRICITY. 


TBE use of electricity in ecclesiastical establishments has 
rapidly developed from the days when it was thought that a 
* dim religious light " was the only form of illumination that 
could fittingly accompany the act of worship.. Nowadays 
it is recognised that electric light is one of the most 


Fig, 1—SENTINEL ORGAN BLOWER INSTALLATION. 


convenient and useful methods of illuminating church 
interiors. With the addition of churches to the list of elec- 
tricity supply consumers, the question has, however, arisen 
as to whether anything can be done to improve what is 
probably one of the worst load factors on an ordinary town 
supply. Many engineers look upon church lighting as 
valuable only from an advertising point of view, considering 
that the cost of running the service and the necessity of 
supervising the internal arrangements, is hardly compensated 
for by the direct revenue obtainable from a lighting load 
which is only evident on the evening of one or two days of 
the week, and that in most cases only for the darker portion 


Fig. 2 —CONTRULLER FOR ORGAN MOTOR, 


of the year. Under these circumstances it is not surprising 
that electricity supply engineers are divided into two classes 
npon this question. In the first are those who do not think 
this class of supply is worth going after at all, and in the 
other are those who are seeking means to bring other modes 
of consumption of electricity into vogue in churches and 
chapels. The following notes may be of interest to the 
latter class of engineers, and should certainly be useful vo the 


large number of electrical contractors who are on the look- 
out for fresh methods of getting contracting work. 

The question of electric organ blowing has for a long 
time been a very vexed one. Organ builders themselves are, 
as a rule, not yet so fully satisfied that electric blowing is so 
distinctly better than manual power or hydraulic blowing, 
that they are thoroughly prepared to incur the increased 
cost of the electrical plant, and this point is important when 
it is remembered that the majority of specifications are for 
the complete organ equipment, leaving the matter very 
largely to the organ builder as to what he may recommend, 
unless the electrical interests in the locality are sufficiently 
alive to the necessity of getting an electrical form of drive 
specified. There is no doubt, however, that as far as 
economy and reliability are concerned, an electrically-operated 
organ blower entirely outclasses hand labour and other 
cumbersome forms of motive power. A further complication 
is introduced by the fact that some people prefer a fan 
blower, while others prefer to utilise existing apparatns, 
simply substituting an electric motor ins of hand opera- 
tion. In view of the fact that a fan, if throttled at the outlet, 
churns up the air in the casing and consumes, in many cases, 
nearly as much power as when it is working on a full outlet, 
the reciprocating type of gear applied to the feeding bellows 
with positive drive appears to be a better means of conserv- 
ing power, provided that the rate of working the bellows 
can be regulated strictly in accordance with the amount of 
wind required at any time by the organ. The method of 
blowing excess wind to waste, which is sometimes adopted, 
is, of course, as wasteful of power as the method of using a 
fan blower. 

In this connection it is of interest to notice somewhat in 
detail an apparatus which is the outcome of several years” 
work in conjunction with an organ building firm, and which, 
therefore, satisfies organ builders and organists as regards 
simplicity, strength and absence of running repairs. This 
gear is put upon the market by the Sentinel Organ 
Blower Co., of Newcastle-on-Tyne, and has in practice pro- 
duced very good results. ; 

Fig. 1 shows the Sentinel organ blower equipment, in 
which a motor of small horse-power, running at a slow speed 
on a continuous-current system, of supply operates by means 
of worm gear enclosed in an oil bath, a second motion shaft 
which transmits power by means of suitably placed cranks to 
the reciprocating motion of the feed bellows. These may 
be of any number required by the organ builders, and the 


: Fig. 3.—Back VIEW OF CONTROLLER, 


speed and stroke can be made to suit the blowing gear. It 
is not necessary to emphasise the advantages of such an elec- 
trical gear as compared with the usual alternatives of gas and 
water power motors, inasmuch as its silence, cleanliness and 
instant availability places it far ahead of these rivals. 

The chief feature of this gear is its method of control. 
This is effected hy means of a flexible rope worked from the 
main reservoir, which passes round a drum attached to a 
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specially designed type of controller which is shown 
in fig. 2. "The contact making arm of this con- 
troller is free from the shaft, and normally hangs in a 
vertical position by reason of its own weight. It will be 
seen, therefore, that when the current is switched on, a 
definite quantity of resistance is in series with the armature, 

giving a safe starting position for the rheostat. As the 
. reservoir cover rises, the radial arm keyed to the shaft and 
carrying a pivoted armature comes into contact with a 
solenoid magnet fixed on the contact-making arm of the 
controller. After this contact is made, the two controller 
arms remain magnetically locked together until the current 
is interrupted, and the controller thus works as au ordinary 
series controller. 
course, that the ugly and inconvenient starting switch is 
entirely done away with; an ordinary switch at the console 
being sufficient to start and stop the motor. 

The regulating resistance, which is placed in series 
with the motor, is a somewhat special arrangement, 
as shown by the back view, of the speed controller, 
illustrated in fig. 3. It will be seen that the resistances are 
carefully designed to give high insulation and compactness. 
In the vertical position of the brush arm, a certain proportion 


Pict oe ee d 
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FiG. 4.—DETAILS OF SENTINEL BLOWER EQUIPMENT. 


of this resistance is in circuit with the motor, thus acting as 
a starting resistance. Upon the movement of the brush, 
however, and the insertion of more or less resistance in the 
motor circuit, the speed of the second motion shaft can be 
varied between very wide limits. This regulation of speed 
is carried on by very fine degrees, as a special point has been 


made in the design to provide an ample number of contacts. 


on the regulator, and thus to bring down the danger of 
sparking to such negligible talue that there is no risk of the 
contacts being burned or pitted in use, even in the posi- 
tion over which the contact arm hovers during the usual 
working of the organ. 
Strokes per minute on the feeder bellows is regulated auto- 
matically by the amount of wind that is in the bellows at 
any time, and hence at the rate at which it is required by 
the organ. The motor may be started by means of a single 
two-pole switch, which is operated by means of a dummy 
organ stop at the console of the organ, and the consumption 
of power is in almost strict proportion to the amount of wind 
required, this being a feature which is not obtained in 
some other systems of control. 

Considerable care ‘has been taken in the design to make 
everything as compact and light as strength and reliability 
will allow, and fig. 4 shows one or two typical parts of the 
organ blower mechanism, in order to illustrate the detailed 
care with which the work has been carried out. A shows 
the crankshaft and girder frame, B a set of connecting rods, 
C the bed-plate for the motor and worm gear, while p represents 
the shoes at the top end of the connecting rods for attach- 
ment to the feeders. The chief features obtained by the 
gear may be summarised as a positive drive, silence 
in operation, variation of speed relative to demand, sensitive 
yet durable control, compactness, simplicity and simple 
wiring arrangements. As regards availability for working at 
short notice, tests which have been taken have demonstrated 
the fact that from the time of closing the console switch to the 
instant of starting to blow with full power on the organ, only 
10 seconds elapsed. These blowers have already found their 
way into several churches of various denominations, among 
which may be mentioned Free St. George, Dumfries, St. 
Hilda, Newcastle-on-Tyne, and Christ Church, Llandrindod 


Wells, and Mya are in practice giving completely ay 
resulta, 


The advantage of this method is, of. 
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It will be seen that the number of 


ELECTROLYTIC. HYPOCHLORITE 
AS A BY-PRODUCT TO ELECTRIC 
| LIGHTING. 


Waie the cheapness and efficieney of electrolytic 
hypochlorite as a. disinfectant is universally acknowledged, 
it is singular that only one instance of its adoption by a 
municipal authority in connection. with the electric lighting 
department is known in this country. The annual t of 
the Medical Officer of Health for Poplar (Dr. F. W. 
Alexander) for 1909, gives further particulars of thie plant, 
which has now been working for four years in connection 
with the Poplar Municipal electric lighting station : and 
from these it is at once apparent that a saving can he 
effected by this method of obtaining disinfectant, as against 
buying it from manufacturers. The system adopted at 
Poplar is known as the * Hermite.” There are three or 
four different methods of producing the fluid, all of which 
are the same in principle, but differ in tlie arrangement 
of the cell. The plant reported on consists of 40 cells 
through which salt water is circulated, the cells being run 
in series on a 220-volt circuit, and taking from 16 to 25 
amperes. The plant is in duplicate, one set costing £480, 
exclusive of the buildings and external. electric fittings. Rough 
labour in erecting, &c., was supplied by the Council. The 
total expenditure on buildings, fittings and plant since the 
commencement has been about £1,050. These two plants 
ean deliver in eight hours, 400 gallons of hypochlorite 
solution at a strength of 4°5 to (v1 grammes of 
chlorine per litre. The output per month during 1909 
varied from 658 gallons in December to 4,326 gallons in 
August, or 173 gallons per working day. The cost of 
material on a yearly output of 27,216 gallons was £53 
electricity costing £29 178. 75d. The bottles 
used for distribution are extra. A fresh use for the 
disinfectant has also been found in the public baths of the 
district, where it is used to eliminate any danger of infection 
being spread in the bath, as well as to oxidise the various 
impurities given off into the water before it is changed ; 70 
gallons of 2°5 gramme solution is added to a 70,000-gallon 
bath. This, which in any case, is a commendable precaution, 
may easily come to be regarded, in the case of populous 
districts, as a necessity. The substitution of hypochlorite 
solution for Condy’s fluid in street watering would provide a 
substance equally effective, and without the disadvantage of 
corrosive. effect. 

From the central station engineer's point of. view, a fair- 
sized motor would doubtless provide a more satisfactory load. 
As, however, every borough authority must necessarily be 
put to expense in the purchase of disinfectants—and this is 


. department in which economy may be attended with 


disastrous results there is evidently a saving to tlie com- 
munity by the Council becoming its own ‘manufacturer, 
especially taking into account that a plant need only be laid 
down to deal with average requirements, the fluid remaining 
stable for three months with proper corking. The total 
space occupied by one set of cells at Poplar, including, the 
supply tank, is 7 ft. x 7 ft., so that any spare space in the 
buildings near the generating station or at any other site of 
municipal activity may .be utilised. 

The hypochlorite solution produced at, Poplar is used. for 


various purposes, including treatment of water in swimming 


baths, street, watering ( of. course, in. a highly diluted form) 
and for distribution hy the Public Health Department in 
cases of outbreaks of infectious diseases. The value, how- 
ever, of electrolytic hypochlorite solutions does, not cease 
with this already wide field. Sewage effluents entering 
watersheds whence water for drinking is subsequently: 
abstracted, should undoubtedly be sterilised. © Chemical: 
sterilisation with calcium  hypochlorite—/.e.,' chloride of 
lime—is now in vogue for treating drinking water at Shrews-: 
bury, Hornsea ( Yorkshire), a large town in the Thames: 
Valley and Cambridge, in this country: and at Harrisburg’ 
(Pennsylvania), Hartford (Connecticut), Jersey City (New 
Jersey), Minneapolis (Minnesota), Nashville (Tennessee), 
Quincey (Illinois), i in the United States, and at Toronto and 
Montreal, in Canada. Sewage sterilisation by chloride of 
lime 18 being conducted at Boston (Mass.), Hamburg (Ger- 


many), Baltimore (Ohio) and other places. : 
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Electrolytic hypochlorite will do all that chemical solutions 
will do, and perform the operation with greater celerity at no 
vreater cost, because of the greater activity and oxidising 
power of the chlorine in the form of an electrolytically pre- 
pared solution. From the point of view of the municipal 
electrical authority, the subject is worthy of consideration as 
affording a small but steady day load. As we have pointed 
out, there are several good electrolysers on the market. The 
price per kilogramme of available chlorine for salt (the raw 
material) and for electrical energy for the electrolytic con- 
version of the sodium chloride to sodium hypochlorite, may 
be taken as varying from 9d. to 13d., the common cost basis 
being taken as electrical energy at Id. per unit, and salt at 
9 kg. for 1d. The initial outlay need not always be so high 
as that at Poplar if electrolysers using Acheson's graphite 
electrodes are used in place of platinum. Unfortunately for 
the progress of the industry, the firms developing electrolysers 
with the cheaper electrodes have not yet in this country met 
with the success that has been attained on the Continent. 
The prejudices to the adoption of sterilisation by municipal 


authorities for dealing with sewage efHuents or water supplies 


are now breaking down as the result of the pioneer work of 
logical argument by Dr. Rideal and Mr. H. C. H. Shenton 


in this field, and Dr. Alexander's proved success in another 


sphere in Poplar. | 


ELECTRICITY SUPPLY IN MACEIO, BRAZIL. 


Bv ANDREW McPHERSON. 


A DESCRIPTION of the electric lighting system of Maceio, 
although neither a large concern, nor one representing the 
latest practice in the supply of electricity, will nevertheless 
be interesting as showing what can be done in many of the 
medium-sized towns of South America. The regulations 
governing the electric supply in most of the South American 
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towns are either very lax or non-existent, and Maceio is one 


of these towus in which there are absolutely no restrictions 
of any kind regarding electricity supply. 
like this, cost naturally becomes the principal feature, 
governed only to a certain extent by reliability and efticiency, 
and with appearance as practically a negligible item. This is 
shown in the system adopted in Maceio, and more or less 
throughout Brazil—more in the smaller towns, less in the 
larger ones. 

Maceio, which is the capital of the State of Alagoas, is 
situated on the east coast of Brazil, between Pernambuco and 
Bahia. It is like many other tropical towns, a widespread 
one, extending some 9 or 10 km. along the coast. The 
population numbers altogether about 35,000, but a portion 


Given a free hand 


of these live under very primitive conditione—many, in fact, 
in a kind of mud hut arrangement, where electric light, or 
indeed, any form of artificial illumination, would be a luxury 
far beyond their means. "Taking this into consideration. 
and even allowing for the fact that there is.no gras supply 
in competition, from 3 to 5 per cent. of the population is the 
most that one could expect to become consumers of electricity. 
At the present time, Maceio can only count about 14 per 


cent. of the population as consumers, partly owing to the. 


fact that the supply mains do not yet cover all the outlying 
districts, and partly because the electric supply company 
has only recently begun to develop on a reliable basis. 

The electric light station of Maceio was first built 14 
years ago, and has been more or less giving forth light since 
that date. It has had various vicissitudes, and been in the 
hands of several companies during this period. 

The original equipment of the station consisted of three 
loco. type boilers with an evaporative capacity of about 
1,700 Ib. of water per hour each; two 50-Kw. single-phase 
belt-driven alternators, of the Mordey-Victoria type by the 
Brush Co., driven by two compound open-type engines by 
the same makers. There were also two 12-Kw. constant- 
current arc lighting dynamos, belt-driven by two compound, 
vertical tandem open-type engines, also by the Brush Co. 
This plant, up till three years ago, did all the lighting 
required for the town, which at that time consisted of about 
50 Kw. of private lighting and some 80 open type arc lamps 
for public illumination, 

About the end of 1906, the conceru again changed hands, 
the.present company buying it up and altering the name to 
* Nova Empreza Luz Electrica." This company immediately 
commenced to scrap all the unreliable machinery, and put 
down new plant where required. They also entered into a 
contract with the municipality to supply the public lighting 
of the town, increasing the number of arc lamps from 80 to 
230 ; the concession to be for 40 years. The various con- 
tracts for the new machinery were placed in England, with 
the exception of an order for about 100 arc lamps, which 
went to Germany. An English engineer was also engaged to 
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TRANSFORMER KIOSK AND OVERHEAD 
MAINS. 


supervise the rebuilding of the station and the reorganisation 
of the entire system. The new equipment is now in working 
order, the change from the old to the new having been made 
grudually, so as not to interrupt the supply of electricity to 
the town. 

The boiler house now contains five Cornish boilers by 
Galloways, each capable of evaporating 3,500 lb. of water 
per hour, working at a pressure of 130 lb. per sq. in., and 
with flue superheaters for raising the temperature of the 
steam 100^ F. ; a Green economiser consisting of 256 tubes 
is also installed, as well as an exhaust steam feed-water 
heater of Holden & Brooke's make. The feed pumps, which 
are of the double ram, steam-driven type, have a capacity of 
1,400 gallons of water per hour, and were also supplied by 
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Galloways, as well as all the steam, water and exhaust 
piping. A new brick chimney 38 metres in height was 
built, the draught from the old one having been found 
insufficient for the increased boiler power required. This 
chimney was built by native labour under a local contractor, 
who, however, would only build it from the outside, this 


necessitating the use of scaffolding right round the chimney - 


from the bottom to the top. When finished, but before the 
scaffolding had been removed, this chimney presented rather 
a weird appearance. | 

The fuel used for the boilers is a mixture of coal and 


wood, about 15 cubic metres of wood to a ton of coal. The 


wood obtained in Maceio is of a moderately hard quality and 
fairly high in calorific value, the price per cubic metre in the 


bunkers being approximately 3s. 6d., while that of coal is 
from £2 Rs. per ton upwards, according to the ruling market 


price. 

In the engine room, the old generating sets were over- 
hauled and now act as stand-bys, the new machines added 
being three 100-Kw. Belliss-E.C.C. sets. 
are of Belliss & Morcom's usual enclosed compound type, 
working on a steam pressure of 120 lb. per sq. in., and 
developing at 500 R. P. M., 150 B.H.P. They are direct 
coupled to standard single-phase E.C.C. alternators, having 
an output of 100 Kw. on a power factor of *9, and working 
at 1,000 volts. "The periodicity of the alternators was fixed 
the same as that of the original sets, namely, 100 cycles per 


THE SWITCHBOARD, MACEIO ELECTRICITY WORKS. 


second, this suiting the existing transformers and other 
instruments. Besides the alternators, the Electric Con- 
struction Co. also supplied the switchboard and trans- 
formers necessary for the extension. The switchgear, 


although adaptable for synchronising, is arranged on a system . 


of change-over switches, so that parallel running is avoided 


at present; each machine, however, may be run on several 


feeders, or all the feeders on one machine. | 
The distributing system, both for high and low-tension, 
is on the overhead principle, the only exceptions being four 
* Pracas," or public squares, where underground cable is 
laid. "Transformers are placed in brick-built houses at suit- 
able centres, the primary and secondary cable entering and 
leaving these through special porcelain tubes near the roof. 
'T he secondary cables radiate round these centres, and feed 
the consumers within a reasonable distance. There are 
altogether 21 of these transformer chambers, the number of 
transformers actually connected being 40. The trans- 


formers are 6 and 10 Kw. capacity, these being convenient 


sizes for handling, and also for feeding the various secondary 


circuits without under-running the transformers, and with- 


out feeding consumers far enough away to give an objection- 
able drop in voltage. In a few isolated cases, where it would 
be inconvenient either to make a new feeding centre or to 
feed from an existing one, small 1 or 2-Kw. transformers are 
installed. These cases are very few however, for with trans- 


These engines 


former chambers well arranged, it is possible to cover a very 
large area with the secondaries. The finding of suitable 
sites for chambers is not, as a rule, a difficult matter in 
Maceio, where land is plentiful and esthetics unknown. 
Within a radius of about 4 kilometres from the generating 
station the transformers are fed at 1,000 volts, and have 
ratios of 10 to 1. Beyond this radius a step-up transformer 
in the station increases the pressure; to: 2,000 volts, and 


ORIGINAL BRUSH PLANT, MACEIO. 


these outlying transformers are fed at this voltage, the ratio 
in these cases being as 20 to 1, thus making the consumers’ 
pressure 100 volts. For the street lighting of the town, arc 
lamps are used, the number, as already stated, being 230. 
In the principal streets alternating-current flame arcs are 
used, these being of the “ Excello” type, run 14 in 
series. In the less important streets Crompton” 
10-ampere open type alternating-current arc lamps are 
employed, while in some of the Pracas enclosed arcs are 
used. 

The poles used for carrying the overhead wires are of 
wood, usually of a quality known as iron wood, and are 
7 metres high above the ground. They are comparatively 
cheap in Maceio, and although in no way comparable with 
metal ones for appearance, they are serviceable, their 
life beiug from 10 to 15 years. Several methods of treat- 
ing the bases of these poles have been tried, but the only-one 
now used is that of charing the part buried, and after they 
are in position raising a concrete base round them a few 
inches above the ground level. This base not only keeps 
away any water which might gather round the pole andifind 


THE BoILER Horse, SHOWING WOOD FCEL. 


its way down to the buried part, but it also adds, to a cer- 


tain extent, a more finished look to the job. The same posts 
which carry the overhead cables, are also used for the arc 
lamps, the method of hanging them being from an iron 
extension fixed to the post, high enough to allow the bottom 
of the lamp to clear the top of the post. For trimming 
purposes the posts carrying the arc lamps are provided with 
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iron steps, the lowest step being within easy reach of a short 
ladder. | 

The wiring of consumers’ premises is in all cases carried 
out by the lighting company, the material only being 
charged for. The system employed is simplicity itself, 
ordinary 600-megohm wires being run in wooden cleats 
wherever convenient. The style of the houses lends itself 
to this system, for the majority of them are single floor 
buildings, with a crude arrangement of tiling, and devoid of 
ceilings. This system of wiring might be considered as 
carrying simplicity to the extreme, but in a town such as 
Maceio, where the water service pipes are visible in almost 
any hall, and even in many drawing rooms, a few wires here 
and there do not make much difference to the appearance of 
the house. ‘The secondary cables from the transformer 
chambers in most cases pass along in front of the houses, and 
where required, a tapping is taken off and led into the house, 
either above the main door or through any convenient window. 
This tapping goes to the main switch and fuse, and from 
these to the various points. This main switch is often the 
only switch in the house, except, perhaps, in the case of 
bedrooms, where a key lampholder is usually installed. 
With this system of wiring, a wireman can easily wire a house 
of half-a-dozen points iu a few hours. 

There are no meters used in the whole town of Maceio, 
the system of charging being a fixed rate per candle- 
power per month, with a reduction for shops closing 
before 10 p.m., and also an abatement on premises with over 
*0 C.P. installed. The rate is equal to nearly 4d. per C. P. 
per month, the reduction for shops being 15 per cent. and 
for houses with over 80 c.P., 45 per cent. The only method 
of ehecking whether a consumer is adhering strictly to his 
contract number and capacity of lamps, is that the old lamps 


must be returned to the company before new ones are sold. 


the new ones naturally being of a similar candle-power. This 
method is only workable because.lamps cannot be bought 
within 200 miles of Maceio, except from the supply company. 
As an additional precaution, a station official pays an 
occasional visit to the various consumers, checking the 
number and capacity of the lamps. Cases where a higher 
candle-power lamp has been substituted for the original 
one are very rare, however, for the trouble experienced in 
obtaining lamps, otherwise than from the company, deters 
consumers from adopting this method, even if they are so 
minded. Private lighting is only supplied from sunset 
(which varies from 6 o'clock to 6.30) till 1 o'clock a.m., the 
public lighting hours being from half-an-hour after sunset 
nntil 4 o'clock in the morning. 

The station, with the exception of the engineer, is run 
entirely by Braziliang, and although experienced workmen 
nre not very plentiful, still, men capable of being trained are 
usually procurable, and these, in many cases, make fairly 
reliable assistants. | » 

The whole system, from boilers to lamps, is arranged on 
the simplest possible lines, even to the extent of sacrificing 
efficiency. but always with the idea of reliability. That 
reliability has been obtained, is beyond doubt, for the new 
plant has been working for well over a year without the 
slightest hitch, and giving good results both financially and 
electrically. 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
e we hare the writer s name and address in ovr possession. 


Are the Wiring Contractors Asleep ? 


Aberdare is a go-ahead town of some 45,000 inhabitants. 
Messrs. Callender’s Cable and Construction Co. are now 
laving cable over the town, and the inhabitants are naturally 
interested, and wish to know the exact cost. of wiring their 
premises, There are five busy streets, full of high-class 
shops, and several private plants. There is, moreover, 
plenty of money in Aberdare. Is Aberdare now flooded 
with Cardiff and Newport contractors 7 Curiously enough, 
Cardiff and Newport contractors have not sent a canvasser 


so far, and it seems as though they were either very busy or 
fast asleep. The Clerk of Works has been canvassing, and has 
found out that the Aberdare shopkeepers are for the most 
part looking forward to the advent of electric lighting. 

I trust, after this hint, that Cardiff and Newport con- 
tractors will come after business which is waiting for them. 
] also trust that they will not (to save a few pence per 
light) tender for carbon-filament lamps and jerry wiring, 
because, as I have hinted, the Aberdare tradesmen and 
Council are quite up-to-date, and will not tolerate anything 
hut the latest metal-filament and, flame arc lamps. 


An Aberdare Ratepayer. 


Prof. Hobson’s B.A. Address. 


“Tt cannot be too strongly insisted,” says Prof. Hobson, 
„that a firm grasp of the principles as distinct from the 
mere processes of calculation is essential, if mathematics is 
to be a tool really useful to the engineer and physicist. 

„There is a danger, which experience has shown to be only 
too real, that such students may learn to regard mathematics 
as consisting merely of formule and rules which provide the 
means of performing the numerical computations necessary 
for solving certain categories of problems which occur in the 
practical sciences." These words are a root and branch con- 
demnation of the cult of ** practical mathematics.” 

The dangers he speaks of may be illustrated from the 
Proceedings of the Institution of Electrical Engineers. There 
we find papers in which functions are differentiated as if 
dependent variables were independent. Partial differentials 
are confounded with total differentials. A sectional president 
offers a many branched function as a solution of a problem for 
which it gives approximate numerical values only for a small 
range as one branch in the neighbourhood of the particular 
example shown. | 

Most common and most dangerous of all, a first differential 
coefficient, equated to zero under arbitrary geometrical con- 
ditions is supposed to give, infallibly, minimum costs or 
weights or whatever may be sought under the most general 
conditions of manufacturing. 
thus. i 

Sach are the fruits of the so-called practical mathematical 
teaching offered to engineers. The blame must be borne 
by the priests of the cult, and the chief blame should be 
laid on the arch-priest. 

Before the writer lies a copy of Prof. Perry’s ‘Calculus 
for Engineers.” According to the introductory section, the 
aim is to teach only fundamental principles, but to teach 
these very well indecd. What audacity ! 

The whole reiterated aim of the book is to wheedle the 
student into a more or less uneasy familiarity with mere 
symbols and processes, and with the routine necessary for 
extracting numerical values. The clever students mentioned 
in the preface did not know the binomial theorem at the 
beginning of the session. It is, none the less, assumed in an 
early stage of the text. 

The logarithmic function and its differential are baldly 


written down: —“ Fourier's theorem can be proved to be 


true" ; Gamma functions absorb two-thirds of a page ; the 
rest is pretty much in proportion. 

The honours student produced by this system usually 
astonishes one at the beginning by producing notebooks of 
work done on really hard problems in hydro-dynamics. He 
generally ends by failing to solve simple daily problems 
requiring a knowledge of elementary transcendental functions. 
One concludes that his knowledge is notebook knowledge. 
(There must be exceptions.) 

The ordinary student keeps the book on his shelf, where 
it serves the same purpose as the masks worn by Chinese 
soldiers. In private he admits it is all Greek to him. 

A characteristic trick is employed to coax the student ont 
of his nervousness and self criticism in the face of the 
exponential function. The exponential series is written 
down in its simplest form, and differentiated without 
comment. Lord Kelvin is then quoted as saying that the 
exponential function represents phenomena which “follow 
the compound-interest law.” 

The psychology of the student's mind, no doubt, presente 
an association of the compound interest law with bankers, 


A past president offends 
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and with schoolboy tasks, and a conclusion that an engineer 
can do what bankers and schoolboys do every day. E 

Prof. Chrystal has told of an Edinburgh banker whom he 
cross-examined, and whose conception of functionality was, 
he found, limited to that of simple proportionality. It is 
certain that even simple proportionality is a conception that 
has no abstract existence in the mind of the “clever boys” 
who work out compound interest sums by rule. 

The engineer, then, who is beguiled by the mere illustra- 
tion into believing that the principle involved comes easily 
and naturally, is like to receive no benefit. 

It is bitter to say a single word in praise of a book that 
has done more harm to mathematical teaching than any 
other educational force. Yet it would prove an extremely 
convenient syllabus of applications to a student who had 
reached the honours standard in the study of pure mathe- 
matics and of physical applications, and who wished to take 
up engineering problems. 

It is only necessary to cut out all the wheedling small- 
talk and the thin ghosts of demonstration, and to label it 
engineering applications of mathematics, “ for honours men 
in pure mathematics only.“ 

For the non-mathematical engineering student it might 


well be labelled ** Poison." 
R. A. L. 


The Caleulation of Illumination. 


With reference to Mr. Toone’s letter in your issue of 
August 12th in reply to my critieism of July 1st, à casual 
reader might be led to infer that he had made no serious 
mistake. 

This, however, is far from being the case. 
mination is defined by 


Mean illu- 


Volume of illumination 
Surface illuminated ° 
< Obviously, Mr. Toone does not define it in this way, so 


that his calculations and results are all hopelessly wrong. 
By a simple application of the integral calculus, the correct 


expression for the case considered by Mr. Toone can be found. 


from which it will be seen that his mean values, viz., 1°8 and 
085, are much too high. mE | 
To suggest, as Mr. Toone does, that mean illumination 
can be obtained in the way indicated in the article, is a 
splendid “ specimen“ illustrating the necessity for criticism. 
M. F. H. W. 
August 31sf, 1910. 


Manchester Eleetricity Supply Department. 


In your Lighting and Power Notes" of the 2nd inst. 
you publish the strictures passed by the Manchester Rate- 
payers’ Association on the action of the Local Government 
Board in dispensing with a public inquiry regarding a loan 
for extensions in the Manchester Corporation electricity 
department. You also publish certain admissions said to 
have been made by the Electricity Committee to the Rate- 

yers' Association. 

Although I believe the action of the Local Government 
Board to be quite justified, I am not concerned to defend 
them. They can do that for themselves more ably than IJ. 
In any case, I take it that the complaint of the Ratepayers’ 
Association should be addressed to Parliament, aud not to the 
Local Government Board, as the Board are acting under the 
power conferred by an Electric Lighting Act passed so 
recently as last year. 


I would, however, with your permission, wholly contra- 


dict the statement that according to the admission of 
the Electricity Committee certain large consumers were sup- 
plied with current at cost price." No such admission has 
ever been made. The utmost that can be laid against the 
Electricity. Committee is that, in order to render their plant 
in general more productive, they have quoted for and 
 Obtained large power loads at smaller relative margins of 
profit than in the case of, say, lighting users. The other 
„users have, however, greatly benefited, as without the large 
power loads the cost, of production would undoubtedly have 
been much higher. In other words, standing costs have 


debt. 


their purpose excellently. 


been spread over a broader basis to the benefit of all con- 


sumers. Had not the special power business been secured. 
the standing costs then existing would have remained to be 


borne by ordinary users alone. 


It will be obvious that a very complex question of electric 


supply economics is here involved; one, moreover, that does 
not lend itself readily to correspondence. I submit, however, 
that both on the scores of commercial stability and of ren- 
dering the largest possible service to the community, the 
Manchester Electricity Committee need fear no criticism. 

The point raised by the Ratepayers’ Association as to the 
return to the general body of, ratepayers on the capital 
outlay is a totally different matter, and is one incompatible 
with the largest service to the community. Judging by 
Parliamentary action on various municipal Bills, the decision 
as to appropriation of profits will ere long be taken. from 
local authorities. These bodies will apparently be limited 
to a maximum appropriation of 1 per cent. on outstanding 
But apart from high policy, and taking things as they 
are, the Ratepayers’ Association overlook one cardinal fact, 
viz., that of the £2,680,800 sunk, about £1,000,000 is for 
traction supplies in respect of which no profit is made, the 
Tramways Department being furnished with current at 
„cost.“ To insist on a profit here would be mere window 
dressing." 

S. L. Pearce, | 

Chief Engineer, Corporation Electricity Works. 


Manchester, September 5th, 1910. 


Time Meters for Cars. 


With reference to the letter of Messrs. Venuer & Co. in 
your last issue, we can confirm the opinion you expressed in 
your leaderette of August 28th, that the system of cheap 
time meters is preferred by some to that of ampere-hour and 
watt-hour meters. . . . We get a fair share of orders for our 
Acme time meters, and the letters we hold from users, and 
their. annual reporte, prove that the instruments are serving 


The“ Acme” Meter Co. 
N. GuNN, Manayer, 


London, E.C., September 5th, 1910. 


Overcrowding in the Ranks of Central Station Officials. 


I was very pleased to see that three correspondents answered 
my letter on the above subject in the REvrEW of the 26th ult., 
as, whether for or against, I like criticism. 

With regard to the letter signed A.“ I do not see how 
ex-premium pupils can gain their earliest experiences in a 
central station, if they have had a previous technical 
training or apprenticeship extending up to periods of five 
years. One statement contradicts the other. Neither do I 
agree that the majority enter stations outside their native 
town or are earnest triers. Nor is the fact that they gain 
their earliest experiences in a central station a guarantee 
that they make good station officials. I can count on one 
hand the really good men who have been premium pupils, 
and I think it will work out at about 1 in 20 of the 
pupils I have come in contact with. 

I see that “J. P." has found that the influence of 
councillors, friends, &c., on behalf of the premium apprentice 
is a force to be reckoned with, and 1 should have liked his 
opinion as to whether he had found pupils to be workers or 
loafers. ! 

* Electrical Engineer," in his first point (these pupils 
spend a year), goes off the track altogether. He goes on to 
say that some parents are not in a position to put their 
sous into the shops, so they enter a central station, serving 
several years in one, and, again, many years at others. 
What as? Premium apprentices all the time? or only for the 
first year say, and this probably in their native town. If 
this latter is correct, it proves my argument, and if the 
former is correct, I should say that it was quite as expensive 
as putting them through the shops. If, however, he means 
that they were not premium apprentices at all, and had no 


friends on the Council, &c., then I think (that) as the very 
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thing which tends to make them idlers, has been taxen away, 
they stand a chance of making really good men. Their 
‘length of experience, however, makes it impossible to 
compare them with the quotation cited by Electrical 
Engineer.” Also, as I say that they can make really good 
men, this discounts the contention that the whole gist of my 
article is to belittle station-trained men, trained.“ I say. 
for my letter did not portray a trained man at all I 
should also like some chief engineers’ opinion of premium 
pupils, and I should like them to state whether, if the premium 
paid went to the rates, they would have the pupils in the 
station. That would certainly settle, once and for all, whether 


the majority of them were workers or not. 
D. E. 


I have been much interested in the correspondence on 
“ Overcrowding and Injustice, &c.," during the last few weeks, 
and should like to offer a few remarks on the various letters. 

I quite agree with D. E." that a central station is not a 
place for an apprentice, premium or otherwise, because a 
station cannot teach engineering: it does not do the 
necessary variety of work. There is far too much of the 
premium pupil business, which, I think, is generally 
admitted, except by those chiefs who get the premiums. 

I think it is also admitted that it would be to the advan- 
tage of station assistants if they had an association, some- 
thing after the style of a trade union, to deal with the pupil 
and other matters, which has been suggested more than once 
in these columns ; but it appears that station assistants have 
neither the loyalty nor pluck or enterprise to start a society, and 
it seems to me a pity they should take up so much space in 
writing about their troubles when they will do nothing towards 
ending them. 


Electrical Engineer" hits the right nail on the head - 


when he says there is too much of the “where have yon 
been? and too little of the “what can you do?" It is no 
use in England wasting time studying the work in another 
department in the electricity supply business, unless you 
have influence; no wonder we hear of countries like the 
U.S.A. and Germany getting ahead of us. 

I can quite believe what A Poor Unfortunate " says, as 
Ihave had a somewhat similar experience myself, and wasted 
about six years of valuable time. I should also like to give 
some good advice to station assistants : I have had 12 years' 
experience in station work, obtained in England, Ireland and 
Scotland, and I have arrived at the conclusion that there is 
no place like old England for station work. 

The cost of living, and rent, is higher in both Ireland and 
Scotland than it is in England, and it is extremely difficult 
to get & position in England again, from either Ireland or 
Scotland. Moreover, Englishmen are not wanted in these 
two countries, particularly in Ireland, as there are plenty of 
quite competent local men to supply all the stations there. 

Returning to this question of injustice again; this is 
where an association would shine, as it could supply its 
members with private information before they took up new 
posts, and so prevent a bad chief injuring the career of a 
good assistant. 

Justice, 

September 5th, 1910. 


The Proposed Association of Consulting Engineers. 


f 


Allow me to say that 1 entirely agree with your definition 
of a consulting engineer, and to subject such a man to an 
examination at his time of life would, as you state, be 
intolerable. Does the proposed Institution, or anyone, hold 
that this should be so? 

If the promoters of the proposed Institution of Con- 
sulting Engineers have no qualification whatever, as ** B.Sc., 
K.,“ pointedly suggests, he may rest assured that they will 
be unable to gain the confidence of anyone sufficiently to 
“cleft any possibility of a truly eminent Institution of 
Engineers." Does B. Sc., &c." mean to suggest that the 
degrees he mentions are more of a ** hall-mark of experience ” 
than membership of the Inst. C. E.? 

Mey I also ask your correspondent how many of the 
numerous engineering D.Sc. and B.Sc. who, he states, treat 


the Inst.C.E. with such utter contempt, have the qualifica- 
tions necessary for membership of the Inst.C.E. ? 


Harold Curry, A. M. Inst. C. E., A. NM. I. E. E. 
September oth, 1910. 


THE FULFILMENT OF PROPHECY. 


[ COMMUNICATED. ] 


A FEW years ago a paper was read before the I. E. E. in 
Birmingham and in London, which called the attention of 
tramway engineers to several matters closely affecting the 
maintenance of their overhead equipment. The authors 
(Messrs. Tweedy and Dudgeon) dealt with the subject. from 
the point of view of men who had gained certain definite 
experiences from the behaviour of the materials which con- 
stituted the standard overhead equipment of that time: 
and they were bold enough to express dissatisfaction with 
various features of more or less importance in that standard. 

Dealing with the wear of trolley wire, they showed by 
careful measurements taken at a large number of points, as 
well as by the exhibition of material examples, not only that 
the chief wear of importance took place at the trailing ends 
of ears—for that fact was known, yet not appreciated —but 
that this wear was due entirely to what they called bump- 
ing and arcing, and that the remedy was not to be sought 
iu such aggravating palliatives as longer and longer ears, or 


X 


GROSS 14.8.4 


| 


SOME TESTS OF A FLEXIBLE NON-FOULING EAR. 


anchors, nor in the substitution for circular wire of same 
fancy section, but in the adoption of a non-fouling ear for 
the suspension of circular section wire. They proved that 
the standard soldered ear, with its massive side flaps, was not 
only unnecessary for the safe suspension of the wire, but was 
the veritable cause of all the breakages of wire at, and a 
little way under, the points of the ears. 

Experiments carried out upon a practical basis had dis- 
closed to the authors, who, in turn, gave the information to 
a somewhat heedless world, that even with the smallest 
trolley wire in use—1/0 8.w.G.—a soldered ear could be 
applied which was in contact with the wire over its top 
semi-circumference only, and offered not the least obstruction 
to trolley wheels of any shape, age, or condition. Hitherto 
all ears were made of some brass or bronze mixture ; and, 
while there was no difficulty in soldering these ears to the 
wire, a tendency was noticed for the two to part company at 
the ends after some time. This was due to the frequent 
bending of the trolley wire under the tension of passing 
trolley wheels, and to the continuous state) of &ibratidn in 
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which every more or less rigidly-hung wire, and in parti- 
cular every tramway wire, is kept. The authors proposed to 
overcome this by making the whole ear, or at least the ends 
of it, of pure copper milled out to the exact shape of the 
wire, and tapered off at the sides and on the top, so that, 
when soldered, the two became as nearly one as if they had 
been drawn together in the mills. 

Ears of this nature had been erected in several positions 
on a main line of busy tramway some months before the 
date of the paper mentioned, and they remain in position 
to-day, without the least sign of wear in themselves, and 
without causing the least wear to the attached trolley wire— 
a much more important consideration. | 

Now, the rapid deterioration of No. 0 S. w. G. circular 
wire under ever-growing traffic conditions led first of all 


become general, and, for the sake of the welfare of our tram- 
way undertakings, the sooner this happens the better. 


„ Harking back to the paper, we find the authors warning 


` tramway engineers to beware of pole ornaments—such as 


collars and bases—because of the rust which they hide ; and 
it will be within the recollection of many that the suggestion 
was not treated very seriously. Can it be true, then, that in 
several towns the collars are being smashed off in order to 
save the poles? Beyond doubt this is so, and those who 
have not yet taken the matter seriously would be well advised 
to lift a few collars and see for themselves. 

The authors of this paper also dealt, for the first time, 
with the electrolytic action which rives asunder the insulation 
on many lines, deteriorating it on all, and since then the 
subject has been investigated by scientists, who have placed 


FLEXIBLE NON-FOULING EAR 
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f SECTION THROUGH ORDINARY EAR 
AND TROLLEY WHEEL. 


to the adoption of No. 00 S. W.. circular wire: and, 
as that seemed to wear, if anything, rather faster than the 
original, circular wire was abandoned largely in favour of 
sections known as “grooved " and **figure-eight," which were 
supposed to provide throughout their lengths a perfectly 
smooth path for the trolley wheel. .It is doubtful whether 
this claim can be justified in the case of the first named, 
but figure eight wire has been more successful. 

At the same time soldered ears were abandoned in favour 
of mechanical ears, upon the design of which a good deal 
of ingenuity has been exercised, and few have given soldered 
ears any further consideration, being indeed vaguely glad to 
get rid of them as the cause of their overhead troubles. 
These ears did not fail in their duty, because they were 
soldered, but because they were the wrong shape, and might 
have been made of more suitable material, and that is just 
where so many have been led astray. Probably there is no 
one who does not admit that circular wire is the best possible 
wire to use, but it has not been brought home to the great 
majority that the soldered ear, which is the true form of 
suspension for circular wire, is not necessarily an evil thing. 

The illustrations show the truth of this statement clearly 
enough, and if the rumours are true which reach us from many 
parts of the country, there will be found no lack of engineers 
to welcome the return of the circular wire, for they are sick 
to distraction of the vagaries of grooved and figure eight wire. 

Shall we ever forget that Manchester—was it not ?— 

went on from strength to strength until the trolley-wire 
section became equivalent to 000000 ? And others have 
followed.the lead of that great city. 
In another city, now said to be the second largest in the 
Empire, un-circular sections have run their rake's progress, 
‘and, worn out, are being replaced by circular wire suspended 
by flexible non-fouling ears: | 

Not many years can pass before the same reversion has 


e 
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SECTION THROUGH NON-FOULING EAR 
AND TROLLEY WHEEL. 


the facts beyond doubt. Porcelain insulators with no interior 
metal parts have come into much greater use in consequence, 


and the time is not far distant when the old type will be 


extinct, helped, we may hope, by the tangential suspension 
of one of our most practical inventors. 


PP 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT, 


*  Lamrig? Washer. 


We have received from the patentees and manufacturers, MESSRS. 
LAMBIE. WRIGLEY & Co., of 116, City Road, E.C.. some samples of 
their Lamrig spring-lock washers, which are recommended for 
use in machinery subject to vibration. The washer, which is at 
present made in #, 4, 7%, $ and 1 in. sizes, is symmetrical in form 
and places no side strain on the bolt. 


€ Salford? Ironclad Switchgear. 


During the past year the GENERAL ELECTRIC Co., LTD., has 
developed, and is now placing upon the market, a line of ironclad 
switchgear made throughout in their Witton Works, Birmingham. 

The gear consists of two and three-pole switches, switches com- 
bined with fuses in the same box, ammeter and voltmeter cast-iron 
cases, which can be attached direct to the switch cases. conduit 
boxes which are used when all the conductors are brought in 
through a single conduit, and fuse boxes. 

The switches. switch-fuses and fuses only are made in the follow- 
ing capacities: 15. 30, 60, 100, 200 amps. The switches and 
switch-fuses are made two and three-pole, while the fuses are made 
single pole only. All the gear is'suitable for 500-volt circuits, and 
the cases are watertight and fool-proof (i. e., the switch and awitch- 
fuse cases are arranged so that the cover cannot be opened as long 
as the switch is on, and the switch cannot be closed as long as 
the cover is open). 

It will be seen from the illustrations that the gear has a work- 
manlike and substantial appearance. Fig. 1 shows a two-pole 
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00-amp. switch in the "off" position with the cover open. In 
this latter illustration the whole interior arrangement can be 
plainly seen. The switch is located in the upper part of the box 
where the leads from the line are brought in, so that if the switch 
is out, only the top or break contacts of the switch are alive. 
Between the switch blades are barriers of special fireproof insulating 
material, while the sides and the cover of the box are also pro- 
tected with an arc-proof lining. The fuses of the porcelain 
expulsion type are all boxed in with strong fire-resisting insulating 


FIG. 1.—Two-POLE SwrTCH-FUSE. 


partitions, and a heavy plate of insulating material is fixed to the 
cover over the fuses, so that if the box is closed each fuse will be 
contained in a separate compartment of insulating material. The 
upper contacts of the switch, which are the only parta alive when 
the switch is "off," can be covered over altogether by a plate of 
uralite or similar material, which would have narrow slots to allow 
the ewitch blades to pass through. This arrangement makes it 
quite impossible to touch live metal when the switch case is open. 

Fig. 2 shows the fuse box, which is used where separate switches 
and fuses are preferred. As mentioned above, these fuses are made 
single-pole only: they are protected by heavy partitions of insu- 
lating material in a similar way to the fuses in fig. 1. Fig. 3 shows 
a switch-fuse with ammeter attached, 


Mining Panels. 


MEssus. A. REYROLLE & Co., LTD., of Hebburn-on-Tyne, have 
found a considerable demand for the mining panels illustrated 
in fig. 4. The isolating switches occupy the upper chambers. 
and cannot be opened until the corresponding oil-switch (in the 
lower chamber) is in the off position: the oil-switch cannot be 


FIG. 4.—REY ROLLE MINING PANEL. 


closed until the isolating switeh is in ayaiu. The doors of the 
panels are interlocked, and cannot be opened until all the current- 
carrying parts are made dead by the opening of the isolating switch. 
Current and potential transformers can be fitted, and any instru- 
ments are accommodated on the tront. as shown. 

The des1zn iv of a substantial character, suitable for its particular 
use, and. where isolating switches are included, the safety of the 
operator is fully secured, 


but altogether neater and less 


FIG. 2.—FusE Box. 


Westinghouse Silica Lamp. 


This lamp is for running on direct-current circuits, and 
is somewhat similar in appearance to an ordinary arc lamp, 
bulky in construction. It 
has been designed mostly to mect the requirements of large lofty 
works and exposed sitüations, where its simplicity and general 
economical working make it most desirable in comparison with 
other forms of illumination. The lamp consists of a clear or opal 
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FIG. 3.—SwiTCH-FUSE WITH AMMETER. 


globe, which fita on the totally enclosed metal case, and can be 
lowered at will leaving the inside open for inspection, &c. A quartz 
tube A, of somewhat irregular shape, exhausted to a high degree of 
vacuum, and containing a quantity of mercury, is the source 
of light, the luminous portion in the smaller capacity lamps (1,200 
H. C. P., 4 amps., 100-130 volts) being about 1j in., and in the larger 
(3.000 C. P., 3) amps. 2002240 volts), about 4 in. The tube is 


Fig. 5.—--WESTINGHOUSE SILICA LAMP. 


mounted within the vlobe on the outside of the base, and is 
arranged so that it can be tilted and the mercury may be free to 
run to and from each end. 

A solenoid B, whose plunger is connected to one end of the quartz 
tube. and an automatic cut-out ;, are both mounted in the case. 

An external resistance k ix mounted in any convenient place. 

On putting the lamp in circuit by switch 1, the current first 
passes from the positive main through the resistance R. the cut- 
out ;, and the solenoid B. back to the negative main, the solenoid 
causing the positive end of the tube to be tilted and the mercury to 
flow along the tube to the opposite end. thereby completing the 
tube circuit and lighting the lamp. As the cut-out coil is in serien 
with the tube, this now comes into operation and immediately breaks 
the solenoid circuit. The quartz tube then falls back to ita original 
position and remains illuminated until the lamp is switched off. 
As soon as the mercury in the quartz tube meets and the current in 
the tube is thereby started, a small portion of the mercury is 
vaporised. This solely constitutes the conducting medium in the 
tube and is the only source of light, there being a continual process 
of Vaporisation and condensation whenever the lamp is burning. 

As it is essential that the correct. polarity should be. observed to 
prevent damaging of the tube, means, are provided in the lamp 
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itself which automatically ensure this, as under reversed conditions 
the lamp will fail to light up. 

In comparison with arc lamps the Silica lamp gives an absolutely 
steady light of uniform quality. and is designed for running in 


— 


Fic. 6.—DIAGRAM SHOWING ARRANGEMENT OF SILICA LAMP, 


parallel, thus ensuring economical use. There is no combustion of 
anything, therefore no deposit inside the globe, and cleaning cost is 
entirely written off. | 

Extreme shadows are to a large degree eliminated ; the light is 
bluish-white in colour, makes an ideal illumination for streets, 
markets, railway depdts, goods yards, wharves, docks, steel works, 
heavy foundries, factory yards, sheds, &c. 

Full particulars are given in List No. 12, from which it appears 
that the comparative running cost per hour, with energy at Id. per 
unit, for the open, enclosed and flame type arcs respectively. is 
2°76d., 112d. and 1'82d., as against 57d. for the Westinghouse Silica 
lamp, with the same C.P. conditions in each case. 


Brush Quartzlite Lamp. 


Tue BRUSH ELECTRICAL ENGINEERING Co., LTD.. of 1, Kings- 
way, W.C., has recently introduced a Quartzlite lamp, giving 
from 1,800 to 2,500 C.P. on direct-current circuits. The burner 
consists of a quartz vacuum tube with positive and negative 


Fic. 7.—BRUSH QUARTZLITE LAMP, 


mercury electrodes at opposite ends. The tilting of the tube, by 
switching-on and energising shunt-tilting solenoids, causes the 
mercury electrodes to unite momentarily in the tube, which then 
falls into its original position, an arc of vaporised mercury forming 
between the electrodes. At the moment when the mercury elec- 
trodes unite, a magnetically operated switch cuts out the tilting 


Fia. 8.—MECHANISM AND BURNER 


coils, thus preventing any: waste through their being energised 
while the lamp is burning. The opening of the lighting switch 
automatically couples up the tilting coils again in readiness for 
further use of the lamp. 

The burner will maintain its efficiency for at least 1,000 hours, 
and may have a life of 3,000 to 4,000 hours, giving an intensely 
brilliant diffused light suitable for illuminating the large interior 
and exterior spaces of industrial premises. 

The lamp is made for 100—150-volt and 200—250-volt circuits, 
and has an average efficiency of about 4 C.P. per watt. 

Our illustrations give the exterior (fig. 7) and interior mechanism, 
the latter view showing the renewable burner (fig. 8). Particulars 
: the CORPS are contained in leaflets Nos. 110 and 111, issued by the 

rush Co. 


B.T.-H. Intensifled Are Lamp. 


THE BRITISH THoMSON-HousTON Co. LTD., of Rugby, have 
recently introduced & highly efficient enclosed arc lamp, in which 
carbons of small diameter are used. In order to maintain a reason- 
ably long life, the ends of two small positive carbons about 25 in. 
diameter are brought into abutment, and the arc maintained at a 
predetermined position in relation to the reflector. No regulating 
mechanism is required for the upper carbons; the lower negative 
carbon is actuated by the lamp mechanism, which regulates the 
arc. Specially designed mechanism permits of the use of the small 
carbons, which the B.T.-H. Co. supply, and which give 50 to 60 
burning-hours per set. The lamps run singly on 100/125 volts, two 
in series on 200/250 volts, or five in series on 500 volts; continuous 
current only, giving a steady white light suitable for colour- 
matching. | 

An intensified arc with single enclosing globe and reflector, and 
line resistance, when running on a 5-ampere 110-volt circuit has an 
efficiency of about 1°5 watt per M.H.C.P.--the maximum light being 
at 60° to 70° below the horizontal. , 

We illustrate in fig. 9 one of these lamps and resistance, of which 
details and prices are given in list No. 252. | 


A French Investment Trust.—The Société Centrale 


pour l'Industrie Electrique, of Paris, of whose activity very little 
is known since its formation a year ago, has just decided to raise 
the share eapital from £200,000 to £1,200,000 by the issue of 
new £20 shares, of which the sum of £600,000 is to be issued at 
once. Although a French company, conetituted by the Comptoir 
National d'Escompte, the Société Générale, the Banque de Paris and 


OF QUARTZLITE LAMP. 


Fia. 9.—B.T.-H. INTENSIFIED ARC LAMP. 


the Union Parisienne, foreign undertakings are also interested in it 


as represented by the Belgian Société Financiére de Transporte et 
Entreprises Industrielles, the Berlin Electrical Enterprise Co. and 
the Swiss Bank for Electrical Enterprises, and the latter two as 
forming the A. E. G. group, held 80 per cent, of the original capital 
formation. 
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THE BRITISH ASSOCIATION MEETING 
AT SHEFFIELD. 


AFTER the reading of the sectional addresses to which full 
reference was made in our last issue, the consideration of 
papers began. 

Thursday, September 1st.—The chief subject of. electrical 
interest on Thursday, September Ist, was “The Price of 
Electricity,“ to which we refer in detail later. While the 
Economic Section was engaged thereon, Prof. W. Ripper 
was reading in tlie Engineering Section a paper on The 
Testing of Lathe Tool Steels,” and a demonstration followed 
at the author’s laboratory in St. George’s Square. In the 
Mathematical and Physical Science Section (A), a very large 
gathering listened with deep interest to the address of Prof. 
E. W. Hobson, F.R.S., and immediately thereafter settled 
down to a paper by Prof. Sir J. J. Thomson on Positive 
Electricity,” and two contributions by Dr. R. A. Houston on 
“ A New Spectrophotometer of the Hüfner Type,” and “A 
New and Simple Means of Producing Interference Bands." 
Other proceedings in this Section on Thursday, included an 
account of a new gyroscopic apparatus by Prof. A. E. H. 
Love. The Physiology Section, in its list for the day, had a 
report of the Committee on Electromotive Phenomena in 


Plants, and a contribution by Dr. Dawson Turner and Dr. 


T. George on '*Some Experiments on the Effects of the 
X-rays in Therapeutic Doses on the Growing Brains of 
Rabbits." 

Friday, September 2nd.—The Chemistry Section and 
Section A" had a joint discussion on Combustion,“ 
while a handful of engineers—which grew as time passed— 
in “ G " were considering the Report of the Committee on 
Gaseous Explosions. The papers read in “A” at the joint 
gathering included the following :—Prof. W. A. Bone, on 
Combustion“; Sir W. Ramsay and Dr. R. W. Gray, on 
Molecular Weight of Radium Emanation“; Dr. J. A. 
Crowther, on The Number of Electrons in the Atom"; 
Prof. A. W. Conway, On the Convergence of Certain 
Series Used in Electron Theory”; Dr. J. W. Nicholson, on 


* Some Problems of Initial Motion of Electrified Spheres.” x 


In “G,” after the ‘Gaseous Explosions” report had 
been briefly summarised by Prof. Bertram  Hopkin- 
son, a very interesting set of lantern slides was 
shown by Prof. H. B. Dixon, illustrating the 
firing of gases by adiabatic compression. The meeting 
then settled down, to discussing the report. Mr. Dugald 
Clerk said that the object of the Committee had been to do 
for gas engines what had been done for the steam engine by 
all investigators, beginning from James Watt’s day down to 
the present time. The Committee consisted of a body of 
experimenters who were all working at the same matter in 
different sections. They met eight or ten times a year, and 
compared their work, and found that the work of one member 
was throwing light upon that of others. In this way far better 
results were being obtained than if each worker had con- 
tinued to work isolated. Prof. Unwin hoped that the Com- 
mittee would go on with its work, and have the support of 
the B.A. to that end. Mr. Wimperis said that he did not 
know of any direction lately where science would be of such 
real assistance to engineering work as in this matter. 
Last year in the report they had the volumetric curve 
as the basis of calculation. This year the report was 
almost ‘entirely confined to radiation. Other speakers 
included Prof. Coker, Captain Sankey, Mr. Rosenhain 
and Sir W. H. White, and after a few words from 
the chairman, Prof. Dalby, Prof. Hopkinson briefly 
replied. The observations of Sir W. H. White were fired at 
the general side of the question. He hoped that the Council 
of the Association would continue, and extend, its grants in 
aid of such important work, which involved great outlay. 
Sir William had a tilt at the newspaper Press for its recent 
silly season twaddle about the wonderful advance that was 
coming in the immediate future in the use of the internal- 
combustion engine in ship propulsion. He wished that 
those who penned these articles, would read the reports of 
the Gascous Explosions Committee, and listen to what Mr. 
Dugald Clerk and others working in that field had to say 
regarding the difficulties. He supposed it always would be 
so. It did not matter much, but it was to be regretted that 


when such a mass of scientific information was available for 


anybody to read, those sensational and incorrect views of 


the present position of the internal-combustion engine should 
be put before the public. 

The afternoon of Friday was occupied with the meeting of 
the General Committee, at which the invitation to go to 
Australia in 1914 was presented by Sir George Reid and 
Prof. Masson. The arguments used in the discussion, both 
for and against, are summarised on an earlier page of this 
issue. Eventually the opposition withdrew their objection, 
and a unanimous acceptance was reported to Prof. Masson 
(Sir George Reid having had to leave the building before 
the conclusion of the debate), who briefly expressed the 
gratification of the Australian Government at the decision. 
Next year’s meeting will be held at Portsmouth, with Sir 
Wm. Ramsay as president, the invitation of Dundee being 
accepted for the year 1912. 

On Saturday the Sections did not meet, and the Reception 
Room was dull and dreary, its occupants of the preceding 
days having given themselves up to visits to Chatsworth, 
Welbeck Abbey, Clumber, Derwent Valley Water Works, 
and so forth. Of Mrs. Ayrton’s address to the women 
suffragists, Victor Grayson’s gibes at the B.A. intellectuals 
for their inability to solve the unemployment problem, and 
Sir Oliver Lodge’s largely attended lecture on the Bible, we 
will not stay to speak, for they are outside our accustomed 
province. 

Monday, September 5th.—After the various diversions 
enjoyed since they adjourned on Friday, members settled 
down to business in the Sections in earnest early on 
Monday, and such subjects as the neglect of science by 
industry and commerce, and the electrification of railways 
were discussed. 

Mr. Philip Dawson gave an extremely interesting lantern 
lecture on the electrification of the London, Brighton and 
South Coast Railway between Victoria and London Bridge. 
Prof. Silvanus P. Thompson, Sir William White, Mr. Charles 
Hawksley, and Mr. Dugald Clerk spoke in the discussion, 
and Mr. Dawson briefly replied. | 

The next paper was by Mr. H. E. Wimperis, on The 
Use of an Accelerometer in the Measurement of Road 
Resistance and Horse-Power." One of these instruments 
was shown, by the kind permission of Mr. Worby Beaumont, 
fixed in position on his motor-car. Mr. Dugald Clerk made 
some comments. 

This was followed by a short paper by Prof. E. G. Coker, 
on “ Cyclical Changes of Temperature near the Walls of a 
Gas Engine Cylinder." 

Section G then went to the room in which Section À was 
holding its meetings, and & joint discussion took place on 
the principles of mechanical flight. The subject was intro- 
duced by Prof. G. H. Bryan, and a hostile. discussion fol- 
lowed, in which Sir William White, Mr. Dugald Clerk, Mr. 
Petavel, Mr. Scoble and Mr. Worby Beaumont took part. 
Prof. Bryan briefly replied. 

Members attended the garden party given by the Lord 
Mayor and Lady Mayoress (Earl and Countess Fitzwilliam) 
in the afternoon. 

Tuesday, September 6th.—In Section A there was an 
important discussion on Atmospheric Electricity. This was 
introduced by Dr. Charles Chree, and participated in by 
Sir Oliver Lodge, Dr. Shaw, and Sir J. J. Thomson. Dr. 
Chree spoke in reply. | 

Section A then divided into («) Mathematics and 
Physics, and (5) Cosmical Physics and Astronomy. In the 
first-named'sub-section, Prof. Féry's paper upon An Auto- 
collimating and Focussing Prism, and a Simple Form of 
Spectrograph,” was read. Prof. McLennan asked one or 
two questions, and Prof. Féry replied in French. 

Mr. W. F. G. Swann, of Sheffield University, followed 
with a short paper on “The Magnetic Field Produced by a 
Charged Condenser Moving Through Space.” Sir J. J. 
Thomson, Prof. Trouton, and Prof. Conway spoke in the 
discussion, and Mr. Swann replied. 

Prof. McLennan read a paper by Mr. V. E. Pound on 
“The Secondary Radiation from Carbon at Low Tem- 
peratures.” Dr. H. Stanley Allen delivered one on ** Photo- 
electric Fatigue,” upon which Sir J. J. Thomson and Prof. 
Crowther made some comments. 

Dr. W. Makower, Manchester University, gave a paper 
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by himself, Dr. S. Russ, and Mr. E. J. Evans, upon “ The 
Recoil of Radium B from Radium A," and Prof. J. C. 
McLennan gave the substance of some notes by himself, and 
Mr. N. Macallum, on * The Resolution of the Spectral Lines 
of Mercury." 


In the Engineering Section (G), Prof. Coker contributed a 


paperon “The Optical Determination of Stress." Prof. 

Silvanus Thompson gave some interesting notes on The Laws 
of Electromechanics.” | 
* Heat Insulation.” 


These were followed by a paper by Prof. E. Wilson and 


Mr. W. H. Wilson on “ A New Method of Producing High- ` 


Tension Electrical Discharges.’ ^ A coil made on the 
principles laid down was shown, giving a 10-in. spark, the 
weight of the coil being only 10 lb. The coil was shown at 
the University in the evening. Prof. A. Schwartz also gave 
a paper on A Machine for Testing Rubber by Means of its 
Mechanical Hysteresis.” | 

‘The members were received in the evening at the 
University by the Duke of Norfolk (chancellor), and the 
Duchess of Norfolk, and at the Weston Park Museum by the 
Lord Mayor and Lady Mayoress (Earl and Countess 
Fitgvilliam). 


The Price of Electricity. 
[ COMMUNICATED. | 


Ix the paper which Mr. Edw. W. Cowan read on Thursday, 


September Ist, before the Economic Section of the British 
Association at Sheffield, he has put into scientific form a 
view that he has put forward on various occasions upon the 
subject of right principle in the important operation of 
pricing electrical energy. 
- [t appears that there are now at least four distinct prin- 
ciples which receive support in.various quarters. 
1. The principle of ignoring the differential cost of 


supplying individual consumers according to the conditions 


of their demand. This principle finds its application in the 
“ Flat Rate" system, Kc. 

2. The principle of charging each consumer as nearly as 
possible according to the cost of supplying him, as applied 
in the ** Equal Profit“ or Maximum Demand ” system, &. 

3. The principle of dividing supply into two or more parts, 
aud treating one part as the principal product and other parts 
as by-products. This system, which does not appear to have 
been given a name, might be called the “ by-product ” 
system. (It is described by Mr. C. E. C. Shawfield in his 
paper entitled * Cheap Power Supply by Municipalities," 
which was read at the I. M. E. A. meeting at Sheffield in 
1907.) A 

4. The principle, put forward by Mr. Cowan, of ignoring 
the separate cost of supplying different classes of consumer 
or individual consumers, and of regarding only the effect of 
each class of consumer, taken as a whole, upon the mean 
cost of the whole supply in relation to the mean price. 

This system Mr. Cowan calls the “classified ” 
system. 

It will be noted that the first two systems take no account 
at all of any differentiation in the strength of demand. 


tariff 


The third system (the “ by-product” system) does take 


account of the “demand ” factor, within the prescribed 
limit that the whole of the additional cost (including fixed 
charges) of supplying consumers at by-product prices is to 
be covered by the price charged in the case of each con- 
sumer. It is put by Mr. Shawfield that the “rate is not 
debited with costs which do not properly belong to it.” 

The burden of the argument of the paper is that 
attempting to sell to each consumer, or to each class of con- 
gumer, according to the separate cost of supplying him is 
scientifically faulty, and that consequently the aggregate out- 
put will be reduced and the aggregate profit diminished in 
the process. | | 

In the first six pages of the paper the subject is treated 
from the standpoint of economie science, two conclusions 
being arrived at which have an important bearing upon 
the question. "They àre as follows :— 

1. When the cost of production of one unit of supply in a 
business is affected by the cost of production of the other 


Mr. Bacon contributed a paper on 


units, no single unit can be said to have a separate calculable 
cost of production. Lu | 

2. When prices are adjusted as closely as possible to the 
variations in intensity of demand, the greatest economic 
advantage is realised ; because under these conditions the - 
widest and closest correspondence between the incidence of 
supply and the incidence of demand is secured. 

The first conclusion amounts to this. If the cost of pro- 
duction and distribution of electricity is redured as the out- 
put is increased, we can arrive at a mean cost of production 
per unit, but we cannot attribute to any single unit a 
separate calculable cost. This conclusion can be arithmetic- 
ally proved. Assume that the conditions of supply are 
such, in a supply works, that doubling the output would 
reduce the cost of production per unit by 25 per cent., 
and further assume that 1,000,000 units per annum are 
demanded for lighting purposes at 4d. per unit, and that 
the mean cost of production also amounts to 4d. per unit at 
that output, so that no profit is made by the undertaking. 
Then let us suppose that a factory within the area of supply 
offers to take another 1,000,000 units per annum at 20d 
per unit, under the same conditions in respect to ‘ Load 
factor," Diversity factor," &c., as the existing supply. 
With the output doubled, the mean cost of production per 
unit will be reduced from 4d. to 3d., but only 24d. is offered. 
Is this consumer's offer to be accepted at a price which re- 
presents a loss of Id. for every unit supplied to him? 
Under the ** Maximum demand " system he must be refused, 
and yet, if we figure it out, we find that an aggregate profit 
of 500,000d. will be made by the undertaking with this 
customer on their mains, and, er hypothesi, they can earn 
no profit without him! Under what law of ethics should 
this profit be refused ? Who is injured by such a course 
being followed ? Looking at the problem superficially, a 
profit is apparently made by selling at a loss! A manifest 
absurdity. The sale is not made at a loss, but at a 
profit ; the apparent loss arises from attempting to attribute 
a separate cost to a part of the whole supply, whereas it is 
only the whole output which can have a calculable cost. 

Mr. Cowan contends that this fallacy lies at. the root of 
the “equal profit" or * maximum demand” system, and 
that unless it can be shown that the conception of the 


business described above is wrong, the whole system must 


collapse as being founded upon an unreality. 

At the sume time, entirely to ignore tlie conception of & 
separate cost to each unit produced, would be as wrong as to 
attribute a definite separate cost to each unit. Relative cost 
of supplying each consumer can be approximately arrived 
at. 'lhe method of analysis unfolded with such great pre- 
cision by Mr. Arthur Wright i8 extremely useful, and, indeed, 
indispensable, to any manager who would know his business. 
By its means he can always arrive at an approximate idea of 
the relative value of. cach consumer to the undertaking. 
Such approximate ideas afford him general guidance, which 
enables him to direct supply into the most profitable 
channels, and thus add to the well-being of the community. 
The “ classification " principle is not intended to replace the 
„maximum demand” principle, but to supplement it by 
submitting it to the modifying influence of another factor. 

In order to make it clear to his audience of economists 
that he is not “tilting at windmills,” Mr. Cowan quotes 
many leading electrical engincers who have from time to time 
advocated the rigid application of the “equal profit or 
„maximum demand” system and condemned any departure 
from it as necessarily involving penalising some consumers in 
order that others may be subsidised. 

Diagram No. 2, taken from the paper, we reproduce on the 
next page. In this diagram Mr. Cowan has endeavoured to 
isolate and depict the principle he is labouring to establish. 

The relation between demand and price in regard to the 
three uses of electricity, viz., light, power and heat, are 
shown by three characteristics under the hypothetical 
conditions of a given area of supply. A fourth characteristic 
represents the relation between cost per unit of production 
and output. The aggregate of the three classes of demand 
at equal price (or equal profit) is shown dotted black. Where 
this curve touches the cost (plus a fixed percentage of profit) 
curve, the best results obtainable under the ‘ equal profit ” 
system are shown, which in this diagram are 2 price and 
2-7 output. The effect of two scales of “ classified " tariffs 
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is then shown. One of these scales (Lighting Price = 2, 
Power Price = 0:8 and Heating Price = 0°6), results in 
increasing the output from 2:7 to 6, and decreasing the 
mean price from 2 to 1:13, with the same percentage of 
profit. As in the arithmetical example given above, there is 
no penalising any class of consumer in order to subsidise 
others. The advantage gained is a specific gain due to the 
system ; the price is not raised to the lighting consumers, 
and yet all the power consumers and all the heating consumers 
obtain their supply at a price considerably below mean cost ! 


OUTPUT WITH 


“CLASSIFIED TARIFF 


LIGHT—=- 2.5 PR&LIGHT—=2-0-PR& 
9 » POWER=0°8 - 


j = HEAT =0°6 » 


QUANTITY 


The paper includes some warnings of pitfalls which may 
lead to disaster unless the system of ** classification " is wisely 
administered. In the first place, it is open to abuse by, 
under cover of the system, giving personal preference, a 
pernicious practice, universally condemned. It also opens 
the door to error in estimating the probable course of demand 
in respect to any particular use of electricity. It is, however, 
contended that to reject a system because its use might be 
abused, or because its operation involved risks, would be an 
unworthy course to take. Abuse can be prevented by proper 
regulation and control, and risk of loss due to error mini- 
mised by providing a margin in the estimates of demand. 
As in most undertakings, the attempt to reduce business to 
a process of mechanically grinding out equal percentages of 
profit upon all operations, renders the obtaining of the maxi- 
mum aggregate advantage to producers and consumers 
impossible. Some stability must be sacrificed in order to 
reach the higher planes of successful undertaking. 

The system is also open to the criticism that though 
really equitable, it must appear to the ordinary consumer, 
who cannot be expected to regard the matter from any other 
than a superficial point of view, to be an unfair system. 
But the same system has been accepted in the transport of 
goods by sea and land. There have been many agitations ; 
and legislation, prohibiting classification of transport rates, 
has been passed—and repealed. Nevertheless, classifica- 
tion " has prevailed in the railway and shipping world. The 
commodity or service transportation for equal distance is 
sold at rates which are widely different for consignments of 
the same weight and measurement, which factors practically 
determine cost. 

One other point: Is the system legal? This point is dis- 
cussed in an appendix to the paper. Mr. Cowan has con- 
sulted Mr. Sydney Morse on the point, and he has expressed 
the opinion that classification ” is not illegal. 

The plea for uniformity of system which is so often put 
forward, can, if the system of classification be adopted, 
only be realised in the form of ‘ adapting rates to local con- 
ditions " in every case. 

The paper concludes with a reference to the existing large 
potential demand for electrical energy for power and heating 
use, and regret is expressed that a possible means of meeting 
a larger part of this demand by adapting su ly, through price 
classification, to its character and al. is taken out of 
the hands of undertakers by their adherence to a principle 
which is scientifically unsound, 


In the foregoing article a contributor has summarised 
Mr. Cowan’s paper. The following are our own notes on 
the paper and discussion :— 

The author thinks that the cost of production is not the 
only, nor even the chief, consideration which should govern 
the selling price of an article. He has reached this con- 
clusion by thinking and working at the subject from a 
totally different standpoint from that of the engineer of an 
electricity undertaking, and, of course, as the title of his 
paper implies, electricity is the article to which he applies this 
reasoning. The term “engineer” is used, as is general, in 
the sense of the head officer, the guide and director of 
policy, of an electricity supply authority, and it may be 
remarked in passing that it is a great pity that there 
is only the one word in the English language to signify 
this man of wide ability and power, and the fitter who 
works with his hands at the construction or erection of a 
steam plant. 

Naturally, as Mr. Cowan is not a central station engineer, 
he has to judge of what is being thought and done in the 
supply world from the utterances of those who make a habit of 
expressing views on the subject from time to time. He 
quotes many authorities in his paper who have written and 
spoken on the matter, including the late Dr. John Hopkins b, 
Mr. Arthur Wright, Mr. Wordingham, Mr. Snell, Mr. 
Yerbury, Mr. Pearce, Messrs. Handcock and Dykes, Mr. 
Woodhouse, and others. : 

From the data in his possession, he judges that central 
station engineers think that the price at which electricity is 
sold must be always and entirely determined by the cost of 
production. This was once true, but the many and various 
papers and speeches delivered lately by those interested in 
this ever-fascinating and most important subject seem to 
show, and the practice of suppliers in various towns and 
districts seems to show still more, that the character of the 
demand influences the selling price very considerably. The 
discussion which followed the paper, in which Mr. Pearce, of 
Manchester ; Mr. Woodhouse, of the Yorkshire Power Co. ; 
Mr. Watson, of Bury ; Mr. Cridge, of Sheffield ; and Prof. 
W. J. Ashley took part, tended to show that it is nowadays 
considered sound policy to charge classified tariffs based upon 
many considerations. Mr. Cowan used the expression 
“ intensity of demand." Several speakers inquired for some 
elucidation of its meaning, and owing to the fact that—as 
is always the case—the time for discussion was extremely 
limited, Mr. Cowan was unable to reply at sufficient length. 
Perhaps we may venture upon an interpretation. Does it 
not mean a measure of the wish, of the vehemence of the 
desire, for a certain thing ? People must and will have 
light, so they will pay more for it than for power and heat, 
which they can make for themselves in other ways — power 
by steam, gas, petrol, or water, heat by coal or gas. l 

The possibility or otherwise of estimating with accuracy 
the cost of units sold for a particular purpose has been dis- 
cussed in great detail. Many have thought, and more have 
talked, about it. Views, sound and unsound, have been put 
forward, and it may be hoped that some day we shall arrive 
at an ideal. 

In Alsace and Lorraine, about 40 years ago, the system 
was tried on the State Railways of ing a fixed charge for 
terminal expenses and afterwards charging an equal rate per 
ton-mile.on all goods transported. It was soon found that 
an exception had to be made in the case of coal. — 

The maximum-demand system makes a high charge for 
the first hour's use of the supply per day, and a uniform 
low charge for the remaining hours. The system was based 
upon—dare we say Wright " ?—principles, and whenever it 
is mentioned, applause is murmured. It is looked upon by 
many as an ideal, but how numerous are the exceptions to 
its complete operation! Sometimes time-switches are put 
in to cut out the indicator, except during the peak load 
period. Sometimes the indicator is cut out all the summer. 
Sometimes, if the consumer wishes to give a party, and to 
use all his lights, and perhaps to install more for temporary 
decorative purposes, the suppliers will cut it out one day in 
a month. It is put forward as a virtue on the part of the 
instrument that if the user turns on a few extra lighta for 
a minute or two, it is so sluggish that no record is made. 
Those who applaud the system do not seem 
to grasp the fact that these little concessions, 
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which exactly typify the concession to coal mentioned above, 
knock the bottom out of the system! The maximum 
demand is the maximum demand, whether it occurs at 
.6 a.m. or 6 p.m., whether it lasts for 24 hours or 24 
Seconds. If notice is to be taken of all the points which 
crop up, the system becomes, not the maximum demand 
system, but a classified tariff. Everyone admits that the 
line of thought is right, but beyond that not many will go. 
The supply engineer will apply the principles of the system 
to his work, but he will not put in demand indicators. Of 
course, this is a general statement ; we know quite well that 
several stations use the system, indicators and all, but there 
are nearly always alternatives. 

Mr. Woodhouse summed up his views by saying that there 
were two limits between which the price must lie, the lower 
being the extra cost involved in generating the extra units 
required, and the upper being whatever one could get from 
the user. Mr. Cowan pointed out that there is the juristic 
and ethical principle to be considered, that the price must 
not exceed what the consumer could make it for if he 
had his own plant, and we would add that it must 
not exceed what he would have to pay for a suitable com- 
petitive commodity. T 

Mr. Pearce thought that it might be allowable to remit 
some of the charges on old capital to new consumers. In 
this he differed from Mr. Yerbury, who, in replying to 
the discussion on his historic paper of last year, said that it 
was extremely unfair that those who, by supporting the 
undertaking in its early stages, had borne the burden and 
heat of the day, should see all the benefit to which they had 
contributed given to new consumers. We think this is 
where Mr. Cowan's intensity of demand" comes in to 
rectify matters. It should be remembered that the labourers 
in the vineyard wha had worked all day only got a penny, 
as the others who came later did, and one inference is that 
the man who bears the burden and heat of the day is a fool 
for his pains, who ought to be very thankful that the burden 
was no heavier and the heat no greater than it was. 

Prof. W. J. Ashley, who spoke as a layman, wondered 
that the principle of charging what the traffic will fetch,” 
should ever have been in dispute among electrical men. If 
you do not do that, therefore you do not get the demand, 
therefore you do not get the traffic, therefore you do not get 
the benefit of the reduction in expenses which acerues over 
the whole business. As an economist, he thought that the 
principles underlying the paper were sound. Selling price 
must be based on demand as much as on cost. 

We are sorry Mr. Cowan's paper is written in such a stiff 
and difficult style. One specimen must suffice, ** A closer 
approximation of correspondence between the incidence of 
supply and the incidence of demand is obtained than would 
be possible if the component parts of the joint product were 
priced 8o that each contributed an equal percentage of profit 
when bearing its proportionate share of the expenses of pro- 
duction.” What can be done with a sentence like that ? 
And the paper swarms with such—-stopless, breathless, 
stickily-worded, nightmare-like. Mr. Cowan speaks and 
talks with much greater facility than he writes. 

The paper, nevertheless, is an important contribution to 
thought on the subject. The question of the price of elec- 
tricity is really too vital to be settled by experts, who too 
often cannot see the wood for the trees. When men like 
Mr. Cowan and Prof. Ashley agree with the policy and the 
conclusions of the experts, represented hy those who spoke in 
the discussion and by many other central station engineers, 
we may feel reasonably sure that, after all, if we are not 
perfect now, we are at any rate moving in the right 
direction. | 


Combustion. 


While the engineers were discussing at Sheffield on Friday 
morning last, in sedate and sober fashion, such as becomes 
the Scotch accent, their third report on ‘ Gaseous 
Explosions,” the members of Sections A and B were engaged 
in a spirited and lively discussion in another place ‘upon the 

: kindred subject of Combustion,” and one was privileged to 
see grave and learned gentlemen like Sir J. J. Thomson, Sir 
William Ramsey, Sir Philip Magnus and lesser lights of the 


B.A. world of physics and chemistry, disporting themselves 
with the abandon of undergraduates at a political meeting. 
As all of us are small workshops in which the phenomenon 
of combustion is going on every minute and hour of the day, 
no excuse is needed for dealing with the discussion in the 
columns of the ELECTRICAL REVIEW. 

The trouble arose in this way. The chemists have for 
years been working upon the problems presented by the 
combustion of hydrogen and carbon (either alone or com- 
bined) in an atmosphere of oxygen, and Prof. Bone, F.R.5., 
of the Yorkshire College, Leeds, who has carried out much 


important work on the subject, had prepared a most instructive 


and valuable report, summarising the researches of the past 
quarter of a century, which were classified under the following 
headings :— 

Section I.—Ignition Temperature and the Initial Phases 
of Gaseous Explosion. Section II.—The Explosion Wave. 
Section III. -The Pressure Produced in Gaseous Explosion. 
Section IV.—The Influence of Moisture upon Combustion. 
Section V.—The Combustion of Hydro-carbons. Section VI. 
—The Influence of Hot Surfaces upon Combustion. 

The investigations of Dixon, Mallard, Le Chatelier, 


. Chapman and Baker, and the still later work of Prof. Bone 


and his pupils at Leeds, were referred to in detail in the 
pages of this report, and it was shown how enormously 
changed our views are with regard to the phenomena of 
combustion, as compared with those held 30 years ago. Then, 
combustion was regarded as a simple chemical change, in 
which hydrogen and carbon combined with oxygen to form 
water and carbon mon-oxide or dioxide gas, the hydrogen having 
selective action when the hydrogen and carbon were present 
together. To-day the chemistry of combustion is known to 
be one of the most intricate and remarkable branches of 
molecular activity, in which catalytic action, gas films, ions, 
and electrons, all play an important róle. As Prof. Smithells 
well said in the course of the discussion, the chemist is up 
against a stone wall, and “ catalytic” action is only another 
name for his ignorance of what is occurring when oxygen 
declines to combine with hydrogen or carbon, save in the 
presence of an infinitesimal amount of water vapour. The 


. chemist has, in fact, reached the end of his resources, as 


regards the explanation of the phenomena now found to be 
concealed by every union of oxygen with carbon and 
hydrogen, and the physicist must be called upon to explain 
the effects due to the presence of third substances, if only in 
infinitesimal amounts, and to the action of gas films and 
heated surfaces, in starting or accelerating combustion 
processes. 

So far all had been peaceful and quiet—and it was only 
when Sir J. J. Thomson rose to open the discussion, that 
symptoms of cerebral heating and disturbance became mani- 
fest, especially on the platform, where Prof. Armstrong, of 
London, occupied the chair. The noted Cambridge 
physicist had been appealed to by the chemists to explain 
the action of water vapour in starting or accelerating com- 
bustion, and it was but natural that he, being the author of 
the electron theory, should suggest as the cause of the 
phenomenon the presence and action of smaller and more 
rapidly moving particles than either atoms or molecules. 
Dealing with Prof. Dixon’s well-known explosion experi- 
ments, Sir J. J. Thomson’s view appeared to be that these 
smaller particles might be emitted and move forward in 
front of the wave, preparing the gas beyond for the explo- 
sion. In order to test the truth of this hypothesis, he 
suggested that Prof. Dixon should repeat his explosion wave 
experiment, using a transverse magnetic field to stop the 
advance guard (if such there was) of electrons—and should 
note if any difference was then observed in the rate of pro- 
pagation of the explosion. Prof. Dixon, who was present 
and joined in the discussion, stated that he had already 
made some tentative experiments in this direction, but that 
he would repeat the same, using more elaborate apparatus 
and precautions. Sir J. J. Thomson's other contribution to 
the discussion of the subject related to the action of heated 
surfaces—in promoting combustion—which subject has heen 
dealt with at some length by Prof. Bone, in presenting 
his report. Here undoubtedly gas films were present, for 
physicists believed all heated surfaces to be coated with 
positively or negatively-charged gas layers; and these 
layers would immensely affect combustion phenomena. The 
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nature or sign of the electrification was important in 
determining the effect, whether accelerating or retarding, 
upon combustion. Not only metals like silver, but such 
substances as lime and barytes, emitted a great stream of 
negatively electrified particles when heated; and these 
would have an immensely accelerating effect upon com- 
bustion. What was the origin of this stream of energy 
. remained to be discovered. Possibly it would be found in 
un alteration between higher and lower forms of oxide, which 
varied with the temperature. 

This was illuminating and suggestive, but, not pleasing to 
the chemists who still believed in atoms and molecules as 
the ultimate basis of chemical reactions, and had an innate 
dislike to and disbelief in such modern inventions as ** iong," 
“ electrons ” and “ streams of negatively-charged particles,“ 
for the explanation of chemical phenomena. To suggest 
electronic action as the cause of combustion, was too much 
for the champion of the older school of thought, and it only 
required a little skilful manceuvring upon the part of Profs. 
Dixon and Smithells, to get Prof. Armstrong on his feet 
declaring with choleric mein, that chemical action only 
occurred in presence of electrolytes, and that electricity 
could only be forced through a sample of dirty water. Then 
came the exciting moment of the discussion, with Thomson, 
Smithells, Ramsay and Dixon all badgering Armstrong to 
explain exactly what he meant by an “electrolyte,” and 
shouting flat contradictions at him when he asserted that 
pure water could not be made to carry a current. It was 
not exactly good manners, but it was very human—and how 
they and the audience all enjoyed it ! 

The practical engineer may read this and feel that the 
discussion has not advanced matters much, and that the 
efficiency of his furnaces or boilers is not going to be greatly 
increased by the “electron” theory of accelerated com- 
bustion. But this view may be premature, and it would be 
wiser for him, like the politician, to possess his soul in 
patience, and “to wait and see" what happens in another 
place. 

If gas films negatively charged do accelerate the com- 
bustion process, and if certain substances when heated do 
emit streams of negatively charged particles which prepare 
the path for the explosive wave, we may be on the eve of 
some startling developments in the application of these laws 
to the combustion of fuel. Prof. Bone himself is now 
engaged with the practical dev elopments of a new heating 
provess which is of considerable interest to engineers, and 
will be made publie at a later date. 

And, whether results of practical value follow from the 
discussion or not, it was an intellectual treat to those who 
were present, and a revelation of the human nature which 
lurks even under the polished manner and reserve of our 
most noted scientists. Bear-baiting” is an ancient sport, 
which is still practised occasionally, even in scientific circles, 
and by the British Association. 


SOME RECENT ELECTFICAL PATENT 
CASES. 


THE fact that electrical invention is by no means. dormant 
in England. is fully borne out by a glance at some recent 
numbers of the Patent Office Reports. These Reports are 
published under the ægis of the Patent Office: and their 
careful perusal leaves upon the mind a very faithful impression 
of what is of immediate Importance to persons concerned with 
English patent law. 

It is probably the experience of English manufacturers 
that, for every 100 inventions which are made the subject 
of a patent, only a very few are. of any commercial value, 
Those which are most, successful nearly always figure in the 
Law Courts sooner. or later. Those who infringe do not 
trouble themselves about valueless patents. Consequently, 
if we make a stivly of cases in which questions. of infringe- 
ment have arisen, a fair idea is gained of those patents which 
are, at the time, of general interest. 

It is proposed in the present article to explain a few of 
he cases which have recently come before the Conrts in 
relation to patents and inventions connected with electricity. 


The first case to which we have to refer is Holmes r. 
Associated Newspapers, Ltd. (27 Patent Office Reports, 136), 
which illustrates the way in which the rights of an English 
inventor may be forestalled by a prior publication in America. 
It appeared that, in 1898, a patent was granted for “an 
improved system and means for driving newspaper printing 
or like machines, at variable speeds by electric motors." The 
claim was for A system or method of electrically driving a 
newspaper printing machine or the like at very diverse 
speeds, consisting in the use of an auxiliary motor, in 
addition to and driving by power gear through the shaft of a 
main motor, both for the purpose of driving the printing 
machine at a slow and steady. rate when required, and for 
starting the machine from rest, to enable the main motor to 
gather up power and drive without shock or excessive current, 
substantially as described." Claim 2 is a follows: In an 
electrical driving device, a main motor, coupled or geared 
direct to the main shaft of a driven machine, in combination 
with an auxiliary light motor, power-geared to the shaft 
of the main motor, and a self-releasing clutch between 
auxiliary motor and main motor shaft, disengaging and cutting 
out the auxiliary motor, so soon as the main motor over-runs 
the latter, substantially as described." In an action for 
infringement the defendants alleged that shortly before the 
date of the patent there had been published in this country 
two accounts of an installation in the United States of 
America in which an auxiliary motor had been used with a 
main motor for driving a printing press. The motors were 
geared to the press in parallel, not, as in the plaintiff's system, 
in series. It was held at the trial that the first claim was 
not confined to the use of an auxiliary motor, in addition to, 
and driving by power gear through the shaft of, a main 
motor for the purposes mentioned in the claim in connection 
with the plaintiff's controlling device alone, but in connection 
with any suitable electrical device for. operating the motors ; 
that the fact that the motors were arranged in series in the 


one case and in parallel in the other was immaterial; and 


that there had been a prior publication rendering the patent 
invalid. The action was dismissed with costs. 

The next case (British Westinghouse Electric and Manu- 
facturing Co. e. Braulik 27 R. P. C. 290) raised an interesting 
question with regard to an are lamp, the advantage of the 
type of lamp being that the are between the two carbons 
was practically horizontal, and that there was no downward 
shadow. It appeared that a patent was granted in 1902 for 
* Improvements in electric are lamps." It related to lamps of 
the class known as flame arc lamps. The claim was for 
* An arc lamp having downwardly pointing electrodes and 
provided with both downward and horizontal feed mechanism, 
so arranged that a certain amount of operation of the hori- 
zontal feed takes place before the downward feed mechanism 
is permitted to operate, subject to the disclaiming note." 
The disclaiming note was as follows : ** The lamps to which 
this my invention applies areof the type in which thecurrent 
is supplied to the electrodes through electrode holders in 
which the upper ends of the electrodes are firmly clipped, 
and which are capable of being lowered simultanconsly 
through the same distance, and about oue of which tlie 
corresponding electrode can swing under the action of a 
device acting near its lower end, “and I limit my claim to 
lamps of tliis description.“ In an action for infringement 
of the patent, it was alleged by the defendant that the patent 
was invalid on various grounds, including disconformity and 
prior grant, but the only objections. serionsly contested were 
novelty and. subject matter, and in. support of these several 
specifications were alleged as a prior publication. 

It was held, by the Court of Appeal, that the patent was 
valid, and had been infringed. The appeal was allowed, 
with costs. The whole point of the case is thus tersely 
summed up in the judgment of Lord Justice Fletcher 
Moulton, who is regarded as the leading authority on English 
Patent Law. Dealing. with carbon electrodes, he said :— 
* Formerly the aim was to make them of the very purest 
carbon, so that they would be consumed evenly, and present 
no irregularities of constitution which would affect the 
steadiness of the are. But it has been known for several 
years past that the presence of other. elements in the are— 
especially fluorine and chlorine—greatly increases its 
illuminating power. They permit it to be considerably 
longer than when carbon alone is used. 


In spite of all the 


= 
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care with which electrodes are made, these composite elec- 
trodes present greater irregularities than those of pure 
carbon, and this, combined with the extra length of the are, 
renders it at once more difficult and more important to have 
a mechanism in the lamp capable of instantaneously adjusting 
the electrodes so as to compensate for these irregularities and 
keep the light steady. The patentee claims that the 
mechanism, shown and claimed in the specification, has been 
the solution of this problem, inasmuch as his lamp promptly 
adjusts itself to the changes of resistance in the arc which 
accompanies these fluctuations, and that it is by the use of 
this invention that horizontal ‘flame’ lamps—as such 
lamps are called—have come into practical use in this 
country. I am of opinion that this contention of the 
plaintiffs is justified by the evidence.” ° 

Another case (“Z ” Electric Lamp Manufacturing Co., 
Ltd., v. Marples, 27 R.P.C., 305) related to an important 
improvement in the manufacture of metallic-filament lamps, 
which have come into very general use in England. In that 
case the owners of letters patent for“ Improvements in the 
manufacture of filaments for incandescent electric lamps” 
having brought an action for infringement, the defendants 
pleaded that the specification was misleading and insufficient, 
and that the invention was not useful, and they denied 
- infringement. The invention related to metallic-filaments, 
and the specification stated that it provided means for 
removing even the last traces of carbon from the filaments, 
and that it consisted in effecting the decarbonisation of the 
filaments by means of gases produced in vacuo by heating 
phosphorus compounds containing hydrogen and nitrogen, 
and also optionally containing oxygen or sulphur, such, for 
example, as (iner alia) phospham, phosphoramide, with the 
addition of phosphorus, if necessary. The specification 
stated that phospham was specially suited because not only 
was the nitrogen contained therein released in vacuo from 
its combination even at & comparatively low temperature, 
and when set free formed with the carbon, or other similar, 
or oxidised, carbon compounds, but also the phosphorus 
which was set free was capable of performing certain func- 
tions therein mentioned. The defendants alleged that 
phospham and phosphoramide, and the other compounds 
named in the specification, did not act on the carbon in the 
filaments in the manner therein alleged, and that phospham 
was not capable of removing carbon from a tungsten filament 
in any of the ways described, and they gave particulars of 
the insufficiency of directions alleged. In the defendants’ 
process of manufacture the filaments, which were made of 
tungsten, and in the earlier stage of manufacture contained 
carbon, were flashed or “sintered” in the presence of 
ammonia, and the defendants alleged that thereby practically 
all carbon was removed from their filaments, and that, 
although they introduced à mixture of phospham and red 
phosphorus into the bulb of the lamp, yet they did this for 
a different purpose, and that in fact no carbon was removed, 
and that as to the claim alleged to be infringed it was 


limited by the words “for the removal of carbon.“ It 


appeared at the trial that the presence of carbon was dis- 
advantageous in filaments for several reasons, and that at 
the date of the patent the blackening of the glass bulb 
was commonly supposed to be deposited carbon; subse- 
quent knowledge proved, however, that it was not carbon, but 
that the blackening was in some way due to the presence 
of carbon, and that the use of phospham did in fact 
prevent blackening. A great deal of the evidence at 
the trial was directed to the meaning of phospham, which 
. had been the subject of scientific. papers, and was, at the date 
of the patent, included in the catalogue of a German firm 
of manufacturing chemists known in this country. It. 


appeared from the evidence that the invention would work 


using phospham which had been exposed to moisture, but 
that ammonia, not nitrogen by itself, was released and formed 
a compound with the carbon. The defendants alleged that 
phospham had the formula PN,H, and that, with this, 
the reaction stated in the specification could not be 
obtained. JN 

It was held that the specification was addressed to the 
manufacturer of incandescent lamps and not to the chemist ; 
and that, if it contained errors in chemistry, they were un- 
important except to the extent to which they might mislead 
the lamp manufacturer; that pliospham if it were allowed 


. defendants had infringed. 


to absorb moisture would produce phosphamide, and would 
on heating give off ammonia ; that it was impossible to get 
pure phospham PN,H, and .that under these circumstances 
the specification was not misleading ; also that the directions 
were not insufficient ; that the invention was useful ; that 
the patent was valid; and that the defendants had used 
the process on filaments containing carbon, that the pro- 
cess normally operated to remove carbon, and that the 
Àn injunction was granted, 
and an inquiry as to damages, with delivery up of infringing 
articles. 

The last case to which we have to refer illustrates a well- 
known principle of English patent law—namely, that while 
a patent may be obtained for a combination of old ideas, 
there must be some novelty in the combination, otherwise 
the patent is invalid. In Donnersmarckhutte Oberschlesischie 
Eisen-Und Kohlenwerke Actien Gesellschaft v. Electric 
Construction Co., Ltd. (27 R.P.C. 321), it appeared that a 
patent was granted for “improvements in means for the 
control of electrically-driven reversible rolling mills." The 
claim was for the arrangement, described in the specification, 
for regulating the velocity of the mills without the use of 


,Switched-in resistance, and for effecting a gradual demand 


for current from the main source, so that the demand did 
not rise to the full amount of consumption corresponding 
to the work required by the mill motor on starting, 
consisting of a mill motor driven by a current from a 
motor dynamo driven directly from the main current source 
and provided with flying masses, the electromotive force 
transmitted to the mill motor being regulated by alteration 
of the field-magnet excitation of the dynamo part of the 
motor dynamo that generated the current for the mill motor. 
In an action for infringement of the patent it was proved 
that, in 1891, Leonard had published descriptions of a 
method by which a motor subject to a variable load could 
be controlled, and the demand on the source of supply 
could be kept constant. Also, in 1895, a description 
had been published in the specification of Ferranti, of 
a means of working tramways and lifts, consisting in 
the use of an intermediate motor and dynamo with a 
fly-wheel on their shaft, the motor being of a type that 
would slow up with an increase of load. The defendants 
contended that the patentee had merely put together the 
systems of Leonard and Ferranti without invention ; or had 
adapted the system of Leonard with the addition of the 
common expedient of a fly-wheel. The alleged infringement 
consisted of the system of Leonard with a fly-wheel on the 
intermediate dynamo, but the speed drop of the intermediate 
motor was secured not as in the plaintiffs’ system, by its 
winding, but by means of an automatic regulator in its field 
circuit. i | E" 

. Mr. Justice Parker held that if the patent was valid, the 
defendants had infringed, but that the patentee had made a 
combination of old elements, that each member of the com- 
bination gave its own result, and there was no result that 
flowed from the combination itself ; and that the patent was 
invalid for want of subject-matter. The action for infringe- 
ment was dismissed, with costs. d 


LEGAL. 


FELD Bros. & Co., LTD., v. PINKERTON, 


. In theCity of London Court on the 1st inst., before his Honour Judge 


Lumley Smith, K.C., a claim was made by Feld Bros. & Co., Ltd., 
electricians, against Mr. G. M. Pinkerton, ironmonger, 5, Lloyd's 
Avenue, E.C., for £37 6s. for Osram and other metal-filament lamps 
supplied. Mr. Fichtenmann, for the plaintiffs, said that the General 


Electric Co. would not take Osram lamps back unless they were 


returned within eight days of the delivery. Judge Lumley Smith 
thought that was unreasonable; it was not long enough for a 
proper test to be made by the defendant's customers. Mr. Fichten- 
mann said that the defendants had kept the Jamps complained of 
for five months, and that was wholly unreasonable. Judge Lumley 
Smith found for the plaintiffs for £30 and costs, plaintiffs to take 
back the broken lamps, arid to fetch them, 
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BUSINESS NOTES. 


Patent Restoration.—Application has been made by 
AKTIEBOLAGET L. M. Ericsson & Co. for the restoration of the 
patent granted to Kjóbenhavns Telefon-Aktieselskab for Improved 
apparatus for the automatic distribution of the operating service 
in telephone exchanges." (No. 14,851 of 1906, which expired on 
June 30th, 1909, owing to non-payment of renewal fee.) Opposi- 


tion to the restoration should be lodged at the Patent Office by ` 


October 31st 


Private Meeting. — Accessories MANUFACTURING 
Co., LTD., 11, Dean Street, Soho, London, W., electricians, &c.—A 
meeting of the creditors of the above was held on Friday last at 
the offices of Messrs. H. B. Brandon & Co., chartered accountants, 
36, King Street, E.C., Mr. H. A. McCann (the voluntary liquidator) 
presiding. A statement of affairs was presented showing gross 
liabilities amounting to £5,960, of which £2,728 was owing in 
respect of first debentures, and interest, whilst an amount of £862 
was due in respect of second debentures and interest. The in- 
debtedness to the trade was £1,552, and there were also cash 
creditors for £817. The assets were estimated to realise £2,212, 
less £78 for the claims of preference creditors, leaving net assets 
£2,134. The assets were as follows: Cash in hand, 10s. 11d. ; 
book debts, £824 6s. 3d., estimated to produce £460; stock at cost, 
£1,632 ; catalogues, £20, and fixtures and fittings, £100. Mr. 


McCann stated that the company was formed in April, 1905, to^ 


take over the business which had previously been carried on by Mr. 
Ralph Ball, under the style of the Accessories Manufacturing Co. 
At the time the company was formed the first debentures were 
issued. Debentures of £1,500 were issued in respect of moneys 
previously advanced to the business by Mr. A. K. Ball, and that 
gentleman at the same time advanced a further sum of £1,000 in 
cash. That made up the total sum of £2,500 owing on the deben- 
tures, which were still held by Mr. A. K. Ball. Towards the end of 
1906 it was found necessary to get more money for the company, 
and this was obtained by the issue of the second debentures for 
£800. The holders of the second debentures were Miss Douglas, 
£500; and Mr. Ibbertson, of Leeds, £300. The company continued 
trading, but it was not a success, and in 1908 Mr. R. Ball resigned. 
Since that time the business had been under the direction of Mr. 
Douglas, who was now the managing director. In order to carry on 
the business, further money had been required, and at different times 
Mr. A. K. Ball had advanced amounts which totalled up to £800, 
for which he was now an unsecured oreditor. 
of the present year certain bills were becoming due; which the 
managing director found he could not meet. Further financial 
assistance was required, but the first debenture-holder then said 
that he could not give the company any more help. He (Mr. 
McCann) was then appointed to act as receiver on behalf of the 
debenture-holders. Following that step it became necessary for the 
company to go into liquidation, and he had been appointed 
voluntary liquidator of the company. In answer to a question, 
Mr. McCann said he was afraid that there was no prospect of the 
creditors receiving anything. In fact, there did not appear suffi- 
cient to even pay the first debenture-holders in full. In answer to 
further questions, the liquidator stated that the company was really 
a private flotation. The nominal capital was £5,000, of which 
£3,500 had been subscribed. According to the books, the business 
was quite solvent at the time the company was formed. Still, it 
was quite true to say that shortly after the formation of the com- 
pany, the working capital consisted chiefly of the £1,000 obtained 
by means of the debentures. When the company was formed the 
liabilities amounted to £2,600, while the book debts and stock 
alone were in excess of £4,200. The present position was due to 
losses on trading. During the 18 months ended September, 1909, 
there was a loss of £1,074. The managing director of the company 
was a cash creditor for £120, this representing arrears of salary. 
After a short discussion, the creditors decided not to pass any reso- 
lution, and therefore Mr. McCann remains as the voluntary 
liquidator of the company. The following are creditors :— 


Heath, Samuel & Sons, Ltd. £350 Ickelheimer, M. .. ae ee £32 
Gilson, D., & Co... as .. 167 Gaskell, Gorott & Co. E We <j 
Douglas, J. M. id dà . . 114 Guy & Co.  .. "M ES x^ 1D 
Zimmerman, P., & co. .. 105 Brandon. H. B., & o. * 22 
Macintyre & Co. $us . 108 Schoen Bros. y 4 "COE 
Taylor, Tunnicliffe & Co. . H Nettlefold & Sons. .. - .. W 
General Brass Fittings Co. e 56 Goossens, E., Pope & Co... .. 16 
Hawkins Bros. & Co. ia e 53 Paliner, A., & Coo. ba . 16 
Goyarten & Schmidt "e . 8 Electrical Co., Ltd. ws 25 15 
Owtram, C. W., & Co. .. 83 


There are also a number for smaller amounts. 


Swedish Turbines.— With reference to Mr. Clayton's 
paper on "Hydro-Electrie Installations in Sweden, Which 
appeared in our issue of August 19th last., MESSRS. JENS ORTEN- 
Bovine & Co. inform us that the turbines for all the plants 
illustrated were supplied by their Swedish works in Kristinehamn, 
the plants including :—Ringdalen—Four of 1.000 H. P., one of 
500 H.P., and two of 200 H.P. QGullspanz—Six of 5.000 H.P. 
Graninge—Four of 2.500 H.P. Avesta— Four of 500 H. P. Korsnüs-- 
Two of 210 H.P. Other plants which they have supplied in Sweden, 
include: —Bullerfors- Three of 4.000 H. P., and two of 450 H.P. 
Sydsvenska Kraft A B. — Eight of 1.900 H. P., and five of 110 H. p. 
Horndals Näs—-Eirht of 600 H. p. Trolhattan —T wo of 12.500 H.P. : 
and in Canada the plants which they are supplying include Calgary 
Power Co. two of 3.750 H.P., two of 330 H.P.; Winnipeg City, 
five of 5,200 H.P., and two of 450 H. p.: and Ocean Falls. six of 
1.800 H. p. 
reaches some 300.000 R. P. in Francis turbines alone, 


At the end of July 


The total output of the Kri-tinehamn works now | 


Book Notices.—We have received from the KEV 
ENGINEERING Co., LTD., a copy of a pamphlet -by Mr. Leonard 
Andrews, based upon an article by Dr. R. Drawe in Stuhl und Eisen, 
in which the constructional details of the double-acting four-cycle 
gas engines made by Messrs. Ehrhardt & Sehmer are described. 
The subject is extremely interesting, as the evolution of each of the 
chief items of construction—the cylinder, piston, piston-rod, valve 
gear, &c.—is discussed in detail, and the methods adopted to 
eliminate the various defects revealed by experience in the earlier 
designs are clearly indicated, with numerous sectional drawings. 
These engines are being built in England by Messrs. Galloways, 
Ltd. 

British-Made Goods and where to Get Them, London: Commer- 
cial Inteligence Bureau, Ltd.—This is a book which is issued gratis, 
for reference purposes, to the buying departments of Colonial and 
and foreign Governments, public institutions, Consular and other 
offices, and so forth. It claims to be a representative list of British 
goods whose manufacturers maintain active export departments. 
The goods are arranged alphabetically in three languages. In the 
first section the description of the mannfacture is given with a 
reference number relating to Section II, where the name and 
goa particulars of the firm making it appear in English, 

rench and Spanish. ' 

" Bulletin of Armour Institute of Technology." Vol. IV, No. 1. 
May, 1910. Chicago: The Institute. 

“ Prospectus of the Faculty of Engineering, University of Liver- 
pool" 1910-1911. Liverpool: The University. 

“Proceedings of the American Society of Civil Engineers." 
Vol. XXXVI, No. 6. August, 1910. New York: The House of the 
Society. | 

“ Prospectus of the Municipal School of Technology.” Session 
1910-1911. Manchester: The School. Price 6d. 

" Relatorio appresentado ao Presidente da Republica dos Estados 
Unidos do Brazil pelo Ministro de Estado da Industria.” Four vols. 
1909. Rio de Janeiro: Imprensa Nacional. ' 

“Boletim 6f the Minister of Industry.” 1909. Rio de Janeiro: 
The Director of Statistics. 

We have received a copy of an American monthly electrical 
journal, the Southern Electrician, which is published at Atlanta, 
Ga., and is, as its claim indicates, devoted to distribution of elec- 
trical equipment of supplies and telephone apparatus in the South. 
The August issue contains a number of interesting articles. 


D. P. Storage Batteries —Tue D.P. BATTERY Co, 
Ltp., of Bakewell, have just concluded contracts for the supply of 
their batteries to the District Councils of St. Annes-on-Sea and of 
Naas (Kildare), the Chorlton Board of Guardians, and for a number 
of private installations. The maintenance of these batteriea for 
terms of years has been undertaken by the company. They have 
also secured orders for three batteries for South Africa for mining 
and other purposes. Specimen cells of their manufacture are being 
exhibited at the Buenos Ayres Exhibition by their agents, Messrs. 
Milne Makein y Cia. of that city. The company are wishful to 
appoint additional agencies in foreign countries where they are not 
already represented, i 


Trade Announcements. —TRHR BRITISH ^ CENTRAL 
ELECTRICAL Co. have removed from 17 to 84, Hatton Garden, E.C., 
where they have additional facilities for handling increasing 
business. | 


THE FOSTER ARC LAMP AND ENGINEERING Co., LTD., finding 
it necessary to considerably extend their works, have removed from 
Worple Road, Wimbledon, to Morden Road, Merton. The new 
works stand on 3} acres of ground, and they contain every facility 
for giving prompt delivery ; they are also to be further extended. 
The firm's " Q" type flame lamp has been selected for the illumina- 


. tion of the People's Palace, Mile End Road, Messrs. H. J. Cash and 


Co., of Caxton House, being the contractors. The Foster Co. have 
recently made large reductions in the price of carbons for these 
"Q" lamps. 


Nuremberg Gas Engine Contracts, —Tux MASCHINEN- 
FABRIK AUGSBURG-NURNBERG A.G. has secured a contract for two 
Nuremberg gas engines, each of 3,200 B.H.P., to operate on coke- 
oven gas, from Messrs, Mitsui & Co., Japan. The Lilleshall Co., 
who are licencees in this country of the above engine, have supplied 
them to the Barrow Haematite Co., and have recently secured 
orders from the United Alkali Co., of Widnes, and Messrs. Albright 
and Wilson, of Oldbury, for large gas engine plants. 


Installation Work.—Mr. Harry Moss, of Bradford, 


has been appointed electrical engineer and adviser to the Grassington 
Electric Supply Co., Ltd. The plant is a small water-power set 
installed last year by a firm for whom Mr. Moss was then manager. 
Mr. Moss also has the following contracts in hand :—24 street 
lamps, wiring and equipment, also the lighting of the Town Hall 
and public buildings, for the Grassington Parish Council: the 
laving of underground cable for street lighting for the Clayton 
West Council; the lighting of the Commercial Hotel, Grassing- 
ton; and the lighting of a number of private residences and 
shops, as well as small mill installations, in and around Bradford. 


Liquidation, — Tug Swansea Sarety Fuse Co., 
Ltp.—This company is winding up voluntarily, with Mr. H. de 
Mosenthal, Winchester House, E. C., as liquidator, with g view to 


. seding the business. property, &. 
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Turbo-Pump Orders.—Messrs. JENS ORTEN-BOVING 
AND Co. have recently booked a number of orders for Victoria” 
turbo-pumpe, of the automatic balancing type, including the 
following: 

One pump, to deliver 8 gallons per minute against 228 ft. head, for the 


Manicipality of Delta, B.C. 
One pump, to deliver 600 gallons per minute against 60 ft., for Messrs. Takata, 


apan. 
One pump, to deliver 195 gallons per minute against 196°5 ft. head, for the 
New Zealand Government Railways. 
Two pumpa, each to deliver 250 gallons per minute against 184 ft. head, for 
the Hydro-Electric Commission at Preston, Canada. 
Water-turbine plant orders include— 


ETN of 250 H. P. at 28 ft., for Soma Denki, Japan, through Messrs. Dick, 
err 0 
One of 28 H. p., for Messrs. J. Hardie, Glasgow. 
gone Bóving patent oil pressure governor, for the Hachinohe Hydro-Electric 
apan. 
One turbine of 165 H.P. at 165 ft., for the Motomiya Light Co., Japan, through 
Messrs. Dick, Kerr & Co. 
One turbine of 185 n.r. at 61 ft. head, for Mr. Richards, South Falls, Canada. 
Two turbines of 565 H. p. at 27 ft. head, complete with Bóving patent 
5 for Messrs. Rose & Holgate, Montreal, for the town of Farnham, 
ue O. 


Bankruptcy Proceedings.—WaLTER LEE GRIMSLEY, 
electrician, Eureka Motor Works, Shelley Road, Boscombe, Bourne- 
mouth.—This debtor recently attended atthe Town Hall, Poole, for his 
public examination on a deficiency of £200. It transpired that the 
debtor started in partnership with a Mr. E. Elkins, but the concern 
had never proved successful. The debtor was allowed to pass. 


Austria, — THE OESTERREICHISCHE BRrOWN-BOVERI 
WERKE GESELLSCHAFT is the title of a new company which has 
just been formed in Vienna with a capital of 4,500,000 crowns, 
under the auspices of the Lower Austrian Discount Co., and Messrs. 
Brown, Boveri & Co., of Baden, Switzerland. The new concern will 
take over the works in Vienna of the Vereinigte Electricitats 
Gesellschaft. 


Catalogues and Lists.—THR ApNIL ELECTRIC Co., 
LTD. Artillery Lane, London, E. C.— Leaflet No. T 67, containing a 
full description with half-tones and line diagrams of Blut’s patent 
burglar alarm, which the firm has just placed on the market. Price 
list No. 123 E, contains some 32 pages, giving particulars, weights, 
prices, &c. of N. F. direct-current dynamos (2'5 to 48 Kw.), and 
motors (3 to 68 N. P.). Particulars are given also of motor-gene- 
rators, spur reduction gear, metallic and liquid starters, flexible 
couplings, &c. The list opens with a detailed specifivation, and 
closes with very fully dimensioned sketches of the various machines 
dealt with, also with a list of code-words. 

Mr. C. FON TEN, 83, Mortimer Street, Great Portland Street, 
London, W.—Several publications, One contains full information, 
together with a Faraday House report as well as particulars of tests 
made at Zurich, concerning Pernisol insulating varnishes for 
the electrical industries ; other leaflets describe respectively the 
A. M. T. automatic switch, transformers for metallic-filament lamps, 
and the "Iota" metallic-filament lamp, of all of which price par- 
ticulars are given. 

Messrs. L. ANDREW & Co., 2, Whitworth Street West, Deans- 
gate, Manchester. Net wholesale price list of insulating tapes for 
electrical purposes, also a revised price list of Leclanché batteries. 

MESSRS. GEORGE SCHULTZ & Co., Excelsior Works, Ravald 
Street, Salford, Manchester.—20-page pamphlet containing par- 
ticulars as to prices of various electrical insulation materials 
supplied by Messrs. Meirowsky & Co., for whom they are agents. 

MESSRS. KINGOLITE Co., 164, Wardour Street, London, W.— 
Priced leaflet with brief description and illustrations of the 
“ Kingolite patent electric candle fitting. 

THE GLOBE ELECTRIC Co, LTD., 11, Farringdon Avenue, 
London, E.C.—We have received a copy of a hanging showcard, 
which is just issuing from the press, effectively showing the 
* Multax” long burning flame lamp. Electrical contractors, 
electricity supply authorities, and others interested, can have copies 
on application. 

Messrs. J. H. HOLMES & Co., Newcastle-on-Tyne.—12-page cata- 
logme (August) containing description, excellent half-tone views, 
and. tabulated particulars of speeds, voltages, code-words, prices, 
&c., of their new two-pole Castle W type motors and dynamos 
fitted with ball bearings. 

THE WESTERN ELECTRIC Co. LTD., Norfolk House, Victoria 
Embankment, London, W.C.— Bulletin (No. 4,003) entitled “ Western 
Interphones and Private Line Telephones." This is a 24-page 
pocket-size pamphlet containing illustrations and prices of, and in- 
formation in concise form concerning, telephones and the necessary 
accessories specially suitable for private installations. It has been 
issued for the use of contractors and practical electricians. Copies 
of the bulletin can be furnished with contractors own name and 
address printed thereon. Automatic replacement type instruments, 
new metaltype central battery telephones, domestic telephones and 
cables, cells and other accessories, are included, 

On1o ELECTRIC WORKS, 6,304, Ellen Avenue, Cleveland, U.S.A.— 
Price list of small house lighting sets and electrical supplies. 

Messrs. W. GEIPEL & Co., 724, St. Thomas Street, London, 
S.E.—New 1910 catalogue of motor-starters, motor panels, resist- 
ances and rheostats, open-type field rheostats, theatre dimmers, &c., 
containing particulars, illustrations, dimensions, prices and code 
words. 

Messrs. LoxLEY & Co., Cabinet Chambers, Basinghall Street, 
Leeds.—New circular illustrating the V.B. cleat ceiling rose and 
showing its advantages. 

Messrs, JOHN SPENCER, LTD. Globe Tube and Engineering 
Works, Wedneshury.—Eighty-page catalogue of their various iron 


and steel tube manufactures, pipe jointe, stocks and dies, telegraph ` 


and telephone poles, steam fittings, &, Prices are given in detail, 


Messrs. DRAKE & GORHAM, LTD., 66, Victoria Street, London, 
S.W.—Advance copy of a new trade catalogue, the different sections 
of which are indicated by a thumb index. The first section 
(incandescent lamps) consists of 24 pages of illustrations and prices 
of Osram, tantalum and carbon lamps, battery and radiator lamps, 
also shop window and photographic lamps. Section 2 (arc lamps) 
deals similarly, in eight pages, with "Butt" flame and Excello " 
lamps, enclosed and photo lamps, contart gear and globes and 
carbons. Section 3 (eight pages) is devoted to cables and flexibles. 
Section 4 (28 pages) covers switchboards, switchgear, lighting 
accessories and bells. Section 5 (16 pages) shows electric heating 
and cooking apparatus (radiators, table heaters, hot water urns, irons, 
hot plates and ovens. Three small following parts deal with auto- 
transformers, two-part insulators and D-G " continuity clips, and the 
last section of all consists of 60 pages of illustrations of various 
designs of counterweight fittings, brackets, electroliers, pendants, 
ceiling fittings, table standards, Holophane arcs Phcenix outside 
lanterns, bulkhead fittings, fancy shades, and many associated lines. 
A good enamelled paper, bold printing, and a clear arrangement, 
combine to make at once a very presentable and business-like 
catalogue. 

MEssns. GENT & Co., LTD., Faraday Works, Leicester.—New 
edition of their catalogue of various kinds of electric bells, indi- 
cators, pushes, contacts, wires, batteries, water level alarm appa- 
ratus, burglar alarm devices, lightning conductors, and so forth. 
The book consists of some 94 pages of illustrations, brief notes, and 
clearly indicated prices. i 


Rubber Exhibition.— We have received a pamphlet 
giving full advance information relating to the Second International 
Rubber and Allied Trades Exhibition which is to be held at the Royal 
Agricultural Hall, London, from June 24th to July llth, 1911. 
The Exhibition offices are at 71, Chancery Lane, W.C., and full 
particulars oan be obtained from the organising manager, Mr. A. 8. 
Manders, at that address. 


South Africa.—The British and South African Export 
Gazette reports as follows :— 

It is proposed to form a company with a capital of £926,000 for 
the erection and working of an electricity generating station at 
T weefontein. 

Three schemes are under consideration for the electric lighting 
of Klerksdorp, the estimated cost of realisation being about £9,500. 

It is proposed to spend £150,000 on the Cape Town docks to 
bring them up-to-date. If the expenditure is sanctioned, a power- 
ful bucket dredger and an electric travelling crane will form part 
of the equipment. 

Electrical Machinery, &c.—The order for the electrical equip- 
ment required for the new air-compressor station on the property 
of the New Modderfontein Gold Mining Co., Ltd., has been placed 
with the British Westinghouse Electric and Manufacturing Co., 
Ltd., and includes à number of 1,000-B.H.P. direct-coupled three- 
phase induction motors. 

An order has been placed in England on behalf of the Benoni 
Municipality for & quantity of electrical material. 

The A.E.G. Electrical Co. of South Africa, Ltd., have in hand an 
order for the supply of 88 direct-current electricity meters to the 
Johannesburg Municipality. 

We learn that the Transvaal Gold Mining Estates, Ltd., are about 
to purchase a large power plant. l 

The Johannesburg Municipality have placed a contract with 
Messrs. Siemens Bros. & Co., Ltd., for the supply of 2,277 alternating- 
current electricity meters. 

The contract for the supply of generators and compressors for the 
new power station at Rosherville, Transvaal, was secured by the 
Allgemeine Electricitäts-Gesellschaft. 

Orders for a quantity of electrical material have just been placed 
with the makers on account of the South African Government 
Railways. ; 

An order for a battery and Entz booster equipment has been 
placed with the Chloride Electrical Storage Co., Ltd., by the Delagoa 
Bay Port and: Railway Council. 

The Synchronome Co., London, recently secured contracts to 
install their system of electrical impulse dials in the Government 
offices, Pretoria, and the Transvaal University, Johannesburg. 

A large electric plant was recently imported for the Utrecht 
colliery. 

* Contractors’ Column,"—With reference to the item 
appearing in this section to-day under the heading of Middleton, 
our correspondent informs us that the address of Messrs. Pepler 
and Allen, architects, is 3, Pall Mall East, London, S.W., the office 
at Middleton being only temporary. 


LIGHTING and POWER NOTES. 


Aberdeen.—Mr. J. A. Bell, in his annual report to the 
Electricity Committee, states that one of the outstanding features 
of the year was the boom given to electrical heating by the hiring 
out of apparatus and the amended price for supply of this nature. 
Another feature was the reduction in price per unit charged for 
Corporation tramway supply. There are only four tramways in the 
kingdom getting supply at a lower figure than the Aberdeen tram- 
ways. Continuing, Mr. Bell says "the effect of the installation of 
the metallic-filament lamp is still apparent on our output; but 
there are compensations, as we can now obtain a class of consumer 
impossible in the days of-carbon-fllament lamps. In our Deeside 
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districts, for instance, the smallest cottages are now regularly wired 
for electric light. The Aberdeen architects are, to a large extent, 
still installing gas for lighting purposes in small houses within the 
city, and I am inclined to think they neglect the fact that a 
thoroughly sound and satisfactory installation of electricity is as 
cheap to install—and, nowadays, practically ae cheap, light for 
light—as gas, irrespective of the many incidental advantages which 
electricity can claim." Mr. Bell states that 181 new consumers 
were added during the year, and that motors representing 387 H.P. 
have been coupled up since the last report. The new scale of 
charges, he reports, has given satisfaction, and, with one exception, 
heating, should remain the same for another year. He recommends 
that the charge for heating purposes be reduced from 1jd. to Id. 
unit. 

P The Electricity Committee has approved of the accounts 
for 1909-10. It was shown that the total capital expenditure 
was £368,616. From the sale of current by meter during the 
year there was an increase of £1,350. In the amount received 
from the City and Suburban Tramways there was a decrease 
of £1,989, due to increased economy in consumption. The net 
revenue showed a surplus of £967, which has been carried to the 
reserve fund, which now amounts to £13,532. 


Acerington.— The electricity department has acquired 
additional machinery to meet the extra demand entailed by the 
supply of energy to Haslingden and Church. The plant has been 
purchased at a sale by the Westminster Co. of its Millbank generating 
machinery. The engine house is to be enlarged to find room for 
the new plant, the cost of which is to be taken from the deprecia- 
tion and renewals fund account. To supply electric current in bulk 
to Haslingden, Accrington will have to spend something like 
£9,687. Some £2.670 of the outlay will be within the borough 
of Haslingden, including four miles of mains, & 1, 200; the laying 
of the mains, £620; the rest being made up by the cost of trans- 
formers, switchgear, &c. Extra provision of buildings, mains, &c., 
in Accrington will absorb £9,687, of which £4,000 will be for 
buildings, and £2,000 for mains. To lay cables in Church will 
involve an expenditure of £1,002. The Corporation is now seeking 
powers to borrow £16,359 for the work. 

The Council has received a communication from Oswaldtwistle 
Council asking on what terms the Corporation will supply electricity 
for power and lighting purposes: a sub-committee is to meet 
representatives of Oswaldtwistle Council on the matter. 


Aldeburgh.—Messrs. Christy Bros. & Co, Ltd., of 
Chelmsford, have in formed the T. C. that they are applying for a 
prov. order for electric supply. 


Argentine.— The plans and estimates have been 
approved for equipping the Buenos Ayres Customs House with an 
electric installation, and for arranging for the work to be carried 
out at a cost of about K 22.000. 


Bath.—The B. of T. has informed the R. D.C. that as 
the Bath T.C. has now obtained a prov. order for E.L. in respect of 
a portion of the area of the R. D.C., it is proposed to revoke the 
Council's order with regard to the whole of the area of supply. 


Bognor (Sussex).—At a meeting of the U. D. C. on 
Friday last, a notice was received from the Chichester E.L. Co. 
intimating that it intended applying for a prov. order for electric 
supply. The Council proposes to have a preliminary report upon 
the advisability of carrying out an E.L. scheme, prepared by an 
engineer. 


Burnley, — The Electricity Committee has refused 
financial support to the promotion of a Bill as suggested by the 
Incorporated Municipal Electrical Association, but has agreed to 
ask the Borough member to support it if introduced. 

The electricity department is going to lay at a cost of 41. 800 a 
cable to the centre of Brierfield in order to enable the Corporation 
to supply electricity for working the tramways in Brierfield. The 
department is also extending its lighting cable along Briercliffe 
Road, in which tramways are at present being constructed. 


Cleveland.— A 10,000-H. b. rolling mill motor, to which 
we have previously referred, was tested at Messrs. Siemens's 
Stafford works on August 3ist. The motor is for the Skinningrove 
Iron Co. 


Continental Notes, — SWEDEN. — The lack of supplies of 
coal in Sweden has induced engineers and iron and steel producers 
to devote special attention for years past to the question of the elec- 
trical smelting of iron ore, as, if it is found commercially possible to 
undertake this work, hopes are entertained of the extension of the 
local iron and steel industry on a large scale, instead of exporting 
the majority of the production of iron ore every year. Since 1906 
experiments have been made with an electric smelting furnace at 
the Domnarfret Works, which belong to the Stora Kopparsbergs 
Beryslay Aktiebolag. It is said that the trials have now led 
to practical success. A new ironworks is to be started this year, 
and 10 other works are also proposed for the smelting of ore accord- 
ing to Lindblad's electrical process. About 4.000 H.P. will be 
required for each works, The new power station near Bullerfonen 
supplies 24.000 H.P.. and a second power station will probably soon 
be erected at Forshufond. The exports of Swedish ore are already 
limited by the Government, which has also assisted in another way 
to promote a reasonable utilisation of the deposits. Thus the 
Parliament in the present year has passed a Bill whereby an electric 
power station is to be erected near the Porjus Falls, in the Lule 
River. 31 miles to the south of Gellivare. By this means it is pro- 
posed in the first place to convert to electric traction the railway 
section between, Kiruna and Rikseransen, and trains having loads 
of 2,0 00 tons of ore willbe hauled: along the hne: There will still 


remain available a large amount of power, which will be of con- 
siderable importance if the attempts to smelt ore by electricity which 
are now in progress at the State power station at Trollhatten should 
prove to be favourable. ; 

GERMANY.— The Alba Braunkohlenwerke Gesellschaft is putting 
down an electrical generating plant at its collieries at Kleinsauberitz, 


near Baruth, Saxony, and will transmit the electrical energy 


generated to the town of Lobau for lighting and power purpozes. 
The municipal central electric lighting station at Bremerhaven is 
to be extended at a cost of £17,500. 


Dublin.—Mr. Mark Ruddle, in his quarterly report on 
the working of the electricity department, says that owing to the 
mcrease in the load it will be necessary to increase the capacity of 
nine of the old sub-stations. Certain transformers will be trans- 
ferred, and eight new 100-Kw. transformers with two spares, and 
four new 50-Kw. ones will be required. 


Fleetwood.—Notification has been Ne that tlie 
L. G. B. has sanctioned the borrowing of money for the electricity 
works extension at Fleetwood. The contractors, Messrs. T. 
Riley, Ltd., hope to have their portion of the work completed 
ie td so that there will only remain the machinery to be 
installed. 


Glasgow.—The annual accounts and balance-sheet of the 
T.C.s electricity department for the year have been issued, and 
show that the gross revenue amounts to £215,959, and the working 
expenditure to £105,138, leaving & balance of £110,521, out of 
which the Committee had to meet the following statutory require- 
ments: (1) Interest on loans, £57,381 ; (2) sinking fund, £39,475, 
leaving a balance on the year's working of £43,665. Depreciation 
written off capital account, which, together with the contribution 
to the sinking fund, is equal to a rate of fully 4 per cent. upon the 
gross capital expenditure, amounts to £43,474. leaving a surplus on 
the year's operations of £190. Last year there was a deficit balance 
of £3,544. The reserve account now amounts to £20,131. The 
total capital expenditure, less depreciation written off, stands at 
£ 1,853,434. During the year there were sold to private consumers 
34 742,85 3 units, compared with 32,736,058 units in the previous year, 
an increase of 6°13 per cent. The number of consumers at the end 
of the financial year was 19,489, an increase of 1,331 or 7°33 per cent. 
The total number of motors supplied off the Corporation mains was 
4,851, with a total H.P. of 32,918, compared with 4,292 and 29,505 fl. P., 
while the number of units consumed for power purposes was 
19,438,936 ; there are 837 arc lamps, and 24 incandescent lamps have 
been added, the total quantity of electricity consumed for street and 
store lighting being 1,736,390 units, against 1,728,853 units. The 
number of 8-c.P. or equivalent lamps conneeted to the mains 
was 1,759,120, an increase of 121,933, and the average units con- 
sumed by private consumers were 20°63, compared with 21°17. 
The maximum load upon the generating stations during the year 
occurred on December 16th last, when it was for 21,719 Kw. 

In his annual report on the plant of the electricity depart- 
ment, the engineer (Mr. W. W. Lackie) states that the extension to 
the boiler house at Port Dundas station has now been completed, 
and the new stores are in use. It was now possible to store 
7,000 tons of coal, which would keep the works going for a con- 
siderable period in the event of a strike or other contingency. The 
station contained plant aggrerat ing 28,000 H.P. At Pollockshaws 
Road station, fans had been fitted to another of the large cooling 
towers, and these had considerably increased the capacity of the 
tower. One 1,000-K w. motor-;renerator had been erected at Spring- 
burn sub-station. In addition to the sub-stations, seven large 
consumers were being supplied through transforming plant, equal 
to 4.000 H. P., on their premises, 


Grassington,—The Parish Council has placed the con- 


tract for the whole of the street and Town Hall lighting with Mr. 


Harry Moss, of Bradford, according to the scheme which he drew 
up and submitted to the Council. The lighting is to cost 4 20 per 
annum; the present cost is over £30. 


Greenock.— The Electricity Committee — recommends 
that the price charged for arc lamps be reduced from £18 to £15 
per lamp ~-a total reduction per annum of £150. The estimates for 
the current year make provision for a net balance of £2,000. 


Hertford. riments are being carried out by the 
North ema Electric Supply Co. with 50-c.P. metallic- 
filament. lamps for public lighting. If satisfactory, the T.C. will 
probably adopt these lamps. 


Japan.— Messrs. Mitsui & Co. have decided to install two 
Nuremberg gas engines of 3,200 h. If. P. each, to operate on coke oven 
gas, at the power station at their Müki Mines, which have at present 
a Curtiss turbine installation. 


Keighley.—The T.C. has decided that the following 
additional rates for electric power be added to the existing scale 
of charges for direct current :—-For a half-vearly consumption of 
650 units per electrical horse-power 14d. per unit; for a half- 
yearly consumption of 800 units per electrical horse-power 1d. per 
unit: for a half-yearly consumption of over SOU units per electrical 
horse-power, terms to be agreed between the consumer and 
the committee: that the scale of charges for electricity for lighting 
purposes be extended as follows: — For a consumption exceeding 
1.00% units per half-year 34d. per unit: for a consumption exceeding 
2,000 units per half-year, 3d. per unit: heating and cooking, flat 
rate of lid. per unit: supply to are lamps, flat rate of 3d. per unit. 
It was also decided that the charge for electricity on the three-phase 
extra-high-tension system be based upon a £3 per kilowait maximum 
demand, plus id. per unit, a scale calculated on this basis being 
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approved. The following are the conditions:— The consumer to 
provide the transformer on his premises, except upon special terms to 
be agreed upon : the Corporation to run the cable into the building 
and to deliver high-tension power at the meter on the consumers' 
premises beyond which point the consumer may use or transform 
the current as he wishes 


London.—Suorepitcn.—The accounts of the electrical 
undertaking for the 12 months ended March 31st last, show. the 
Lighting Committee reports, continued progress, the 12 months 
under review denoting a marked improvement on previous years. 
The total income compared with the previous year had increased by 
4 1,598. while on the expenditure side of the revenue account there 
is a reduction of £1,032. The gross profit was £23,876 na against 
£21,335 in the previous year. The surplus on the year's working 
is £6,431, and is disposed of by wiping off the debit balance 
brought forward, and by transferring £1,486 to change of pressure 
account, and placing £4,000 to the reserve fund, leaving a credit 
balance of £616 to be carried forward. The total cost per unit sold 
shows a reduction of 28d., compared with the previous year. 
The present form of consumers’ agreements enabling the 
Council to require consumers to take a two years supply, 
is to be amended by the substitution of the following 
words for the existing clause: The consumer shall continue to 
receive and pay for a supply of electric energy for a period of at 
least two years, and the minimum payment per annum shall not be 
less than £20 per cent. on the outlay incurred by the Council 
in providing any electric lines and apparatus required for the 
purpose of such supply unless & responsible tenant of such premises 
succeeds the applicant in agreeing in writing to take a supply of 
electric energy on similar terms from the Council" The proposed 
amendment will not affect any agreements at present in force, but 
all future consumers will be required to agree to this condition, 
which is in accordance with the provisions of the Shoreditch 
"Electric Lighting Order, 1892. 

The E.L. Committee recommends that a 66-cell storage battery, 
with the necessary switchgear, should be installed, at a cost of 
£685, in connection with the supply to the North-Western Railway 
Co.'s Eldon Street Depot, so as to eliminate risk of breakdown. 


Queen's Ferry.—The question of lighting the township 
by electricity has been raised by the West Saltney Council, and 
inquiries are being made as to the powers of parish councils to 
light villages in this way. 


Rochdale.—The T.C. has fixed the following revised 
scale of charges for current for power to consumers having 15 H.P. 
and over installed :— Over 250 units and up to 300 units per quarter 
per B. H. P. installed, Id. per unit: over 300 and up to 350, 9d. per 
unit: over 350 and up to 400, Sd. per unit: over 400 and up to 
450, 77d. ; beyond 5d. There is to be an alternative price of 258. 
per quarter per clectrical horse-power of maximum demand 
measured by the Corporation, and a flat rate of 3d. per unit, to con- 
suiners having a total of over 20 H.P. installed. 


Stalybridge.— The application of the Stalybridge, 
Hyde, Mossley and Dukinfield Tramways and Electricity Board for 
sanction to borrow £22,265 for electricity purposes, expenditure on 
mains, estimated cost of transformers, coal elevator, conveyors, and 
bunkers and & mechanical stoker, was the subject of & L.G.B. 
inquiry on the 31st ult. Mr. Brocklehurst, who appeared on behalf 
of the Hyde Gas Co.. opposed the application on the ground that the 
latter, as a ratepayer, had to support and help to finance what was 
undoubtedly a rival undertaking. and one which it appeared to him 
would, but for the support from the rates, have long ago been 
wound up. 


Stevenage.—With reference to the threatened revocation 


of the E.L. Order, 1902, the B. of T. has informed the U.D.C. that 
it will be glad to learn at the end of September what steps have 


been taken to carry out the obligations imposed on the undertakers . 


of the Order. 


Sunderland.—The Electricity Committee of the T.C. 
has appoinded & sub-committee to consider the advisability of 
establishing a sales department in connection with the electricity 
undertaking. 


U.S. 4.—At the farm of Mr. M. H. Miner, at Chasey, 
N.Y. covering some 5.000 acres, electricity is used for all the 
lighting and for driving machinery for all purposes. The River 
Chasey and the Tracey Brook have been impounded. ziving heads 
of 30 ft. and 19 ft. respectively, which suffice to produce 60 H. P. 
and 200 H.P. in the two turbine plants which have been installed. 
Power is transmitted overhead to a distributing battery station on 
the farm, from which underground mains distribute energy to the 
farm buildings. In the dairy barn are motors operating the hay 
hoist and chaff cutter, also a 13-H.P. motor driving a vacuum pump 
in connection with five milking machines. The milk, after being 
tested, is passed through a motor-driven separator, and the cream 
is subsequently churned electrically. A electrically- operated 
refrigerating plant, and a 25-H.P. motor-driven grist mill are also 
features of interest, the latter motor being a portable one, which 
can he used in the fields for thrashing or wood cutting. The 
electric motor also provides power for sheep shearing, root 
cutting, &c., and for clipping and grooming in the stable, in fact, 
wherever manual labour could be displaced, the motor has been 
substituted for it. In the homestead. electric cooking and heating 
are in use, and the laundry has a complete equipment of motor-driven 
washing, wringing, mangling, drying machines, &c., and flat irons. 
Several electrically-driven pumps are in use, also a sausage making 
plant, and the wagon repairing, blacksmith and sáwing shops are 


equipped with motor-driven tools. In all 27 motors of 130-H.P. are 
in use, as well as a complete lighting installation. 

The Journal of Electricity, Power and Gas, descrihing the steam 
plant of the City Electric Co., of San Francisco, mentions that the 
generating station is entirely equipped with steam turbines, 
amounting in all to 30,000 kw. Oil fuel is used, storage tanks of 
40,000 barrels capacity being provided at 1,000 ft. and 500 ft. 
distance from the station, which are replenished from vessels and 
supply the Babcock boiler plant through an 8-in. pipe line. The 
burner oil pressure is about 60 lb. per sq. in., but is varied according 
to the fuel supply required, by a Witt regulator controlled automatic- 
ally by the boiler steam pressure. The generating units comprise 
two 3,000-K.V.A., one 9,000-K.v.A., and one 15,000-K.v.A. Westinghouse- 
Parsons turbo-alternators supplying three-phase 60-cycle current at 
11,000 volts pressure. Both the last two machines are of the double- 
ended type, steam entering at the centre of the turbine casing and 
passing first through an impulse element. The 15,000-K.v.A. set is 
one of the largest powered turbines in the States; its speed is 
1,800 R.P.M., and a direct-coupled 75-KW. exciter is provided. The 
switchgear includes 15,000-volt oil switches, manually operated, 
but with overload relays, and a Tirrell regulator and six single- 
phase automatic induction regulators on the outgoing feeders are 
provided. 


Warrington.— The L. G. B. has sanctioned the borrowing 
of £4,257 for the eee of additional plant at the electricity 
station. 


wimbledon. N egotiations are proceeding with regard 
to the supply of electricity to Mr. Mulholland's new theatre. The 
Electricity Committee has agreed to a revised charge of 1d. per unit 
between midnight and 6 p.m., and the crdinary lighting rates at 
other hours, the minimum consumption to be 20,000 units per 
annum. 

The B.T.-H. Co. has informed the Council that owing to 
difficulty in obtaining materials, the 1,000-xw. Curtis turbine for 
the Council would not be tested before September 21th. 


" 


TRAMWAY and RAILWAY NOTES. 


Belfast.—It has been agreed to include in the tramways 
scheme, extensions of the Ravenhill Road line to Ormeau Road, and 
of the Newtonards Road line to Dundonald Cemetery. 


Bexley Heath.—The U.D.C. on August 31st passed a 
resolution to the effect that having regard to the last report from 
the E.L. and Traction Committee as to the deficit on the traniway 
undertaking, the Council should give instructions for the immediate 
preparation of the financial statement of the working, &c., for the 
year ending March 31st, 1910, and to consider the same at an early 
date with & view to affording an explanation to the ratepayers. 
Mr. Baker Beall, who seconded this motion, said the real fact was 
that the whole of the loss was due to the Council itself, and to its 


.abominable business in managing; they should not blame the 


manager. 


Bradford.—A sub-committee of the Corporation Tram- 
way Committee has been formed to carry into effect the provisions 
of the Bill with regard to a trackless car service. The only route 
sanctioned by the Bill is Rooley Lane, which will connect up 
Laisterdyke and Dudley Hill. 


Brighton.—The Watch Committee of the Hove T. C. 
has received à communication from the. Brighton, Hove and 
Preston Omnibus Co., asking it to consider a proposal for the 
adoption by the company of the trackless trolley system of traction 
for its ‘buses. The Committee has, however, decided not to recom- 
mend the Council to favourably consider the scheme, The com- 
pany has licences for about 36 ‘buses. 


Continental Notes.—Rvssia.—lIt is reported from St. 
Petersburg that a concession was granted some time ago to a com- 
pany which proposes to undertake the preliminary work in connec- 
tion with the construction of an electric railway between St. 
Petersburg and Imatra. The water power of the Imatra Falls is 
to be utilised for the production of power. The available water 
power would allow not only of the electric railway, which would 
be the first of its kind in Russia, being worked, but there would 
also be sufficient surplus power for various industrial undertakings 
alony the route and in the capital. It is intended to seek for an 
enlargement of the concession in this respect, and the belief is 
expre sed that the application will be granted. 

Plans are being prepared by an English syndicate in respect of a 
projected narrow gauge electric railway between Sebastopol and 
Alushta, on the Black Sea. 

SWEDEN.—The Svenska Almenna Electricitiüts Aktiebolag. of 
Westeras, and the Simens-Schuckert Co., of Berlin, have contracted 
with the Swedish State Railway authorities to establish a lurge 
electricity generating station at Torju to supply the power fcr the 
trains on a section of the Swedish railways. 

AUSTRIA-HUNGARY.— The communal authorities of Snichow 
have decided to proceed with the construction of a tramway to 

u-Smichow and the Malvazinkn-Friedhof at an estimated cost of 
212 2,000. Hod of Trade Jour ital. 
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Coventry.—A public meeting was held on Saturday last 
at which resolutions were passed in favour of the Corporation pur- 
chasing the tramways from the owning company as a going 
concern. 


Dundee.— The convener of the Tramways Committee 
Mr. Alex. Spence—in submitting the estimates for the current year 
to the Town Council, stated that the department was in a very 
healthy condition, thanks to the able supervision of their manager, 
Mr. Fisher. At May 15th last their position was £1,750 better than 
had been expected, this permitting the placing of an additional 
£1,700 to the credit of the renewal fund and an additional sum of 
£50 to the accident fund. The respective sums placed to these 
funds were £3,600 and £800. In the estimates for the current 
year provision had been made for placing £4,700 to the renewal 
fund, £1,850 to the depreciation fund and £1,000 to the accident 
insurance fund. There was, he pointed out, a total of £43,830 
standing at the credit of the various funds of the department at 
May 15th last, these being apportioned as follows :—Renewal fund, 
£25,064 ; depreciation fund, £14,400; accident insurance fund, 
£3,898 ; reserve fund, £468. The Board of Inland Revenue and 
other authorities had fixed an allowance of £275 per mile of single 
line per annum as the sum necessary for permanent way renewals 
in the case of Dundee. This meant on their 28 miles of single line, 
the setting aside of something like £6,875 per annum. On very 
few occasions had the department been able to set aside a sum as 
large as the present, and consequently it would beapparent that the 
fund was not increasing at the rate it should do. Mr. Spence held 
that the tramways department contributed more than a fair share 
of the rates, instancing the payment of the sum of £27,000 as their 
alleged share of street improvements and the yearly payment of: 
from £3,000 to £4,000 per annum towards the maintenance of 
streeta, all of which went towards reducing the rates. 


Japan.—The new Japanese law regulating the con- 
struction of light railways, came into force on August 3rd. The 
object is to encourage the construction of light railways to connect 
minor centres of trade and industry with the existing lines of rail- 
way. A translation of the law may be seen by British firms at the 
Commercial Intelligence Branch of the B. of T. 

The Special Committee appointed by the Municipal Council of 
Tokio to examine and report upon the project for the construction 
of an overhead electric railway in Tokio has decided to recommend 
the scheme. The proposed line is to start from Shinagawa, and 
pass along the seashore, and up the bank of the River Sumida as 
far as Senju. 


Oldham.—The business at the T.C. on September 7th 
included the recommendation by the Tramways Committee to pass 
the following resolution :—' That the town clerk be instructed to 
apply to the B. of T. for ita sanction to the Corporation borrowing 
the sum of £12,544 to cover expenditure already incurred on 
extensions of the feeder cable system in connection with their elec- 
tric tramways.” 


Plymouth.—The B. of T. has written to the T.C. in 
regard to the alleged carrying of passengers on the cars in excess 
of the regulation number. and has been informed that the traflic 
instructions have been strictly adhered to except very occasionally. 
The Tramway Committee asks the Board to allow seven passengers 
to stand inside at times other than those mentioned in the existing 
regulations, 


TELEGRAPH and TELEPHONE NOTES. 


Balloon Wireless Experiments, —Mr. A. de Mowbray 
Bellairs and Lieut. Maitland have recently conducted experimenta 
from a balloon at a height of more than a mile, using a portable 
wireless apparatus slung from the balloon. According to the report, 
it was shown that wireless telegraphy could be used in u more satis- 
factory manner than at the altitude at which wireless apparatus 
is usually erected. 


International Telegraph and Telephone Congress, 
- The inaugural address of M. Millerand. French Minister of Publie 
Works, at the Second International Congress, opened this week in 
Paris, mentioned that one matter for discussion was the 
standardisation of telephonic circuits, and another was the question 
of automatic telephonic communication. Twenty-two nations have 
gent official representatives to the Congress. 


Naval Wireless Experiments, —Experiments are being 
made with & view to obtaining wireless communication with sub- 
marines, one of the latter having been equipped with the necessary 
apparatus, It is stated that messages have been successfully 
received by the submarine, although, as yet, no messages have been 
transmitted from the latter. 


Proposed Hong hong Wireless Station.—According 
to American Consular advices, an American syndicate proposed last 
year to establish a wireless station at Hong Kony, to vive communi- 
cation with Manila, Singapore. Shanyhai and Yokohama, with a 
sole license for 25 years, but with Government right of purchase at 
earlier periods. The offer was refused by the British authorities, 
The American, German and Japanese mailboats calling at Hong 
Kong, are being equipped with wireless apparatus, i | 


Wireless Compass.—<According to the Southern Elec- 
trician, some Italian scientists have invented “a standard compass 
actuated by Hertzian waves," which, it is claimed, would enable a 
ship's captain to determine with accuracy the direction of the station 
fiom which messages were being received. This, it is claimed, 
would get over the difficulties due to a vessel drifting after an 
accident, providing signalling could be kept up. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberaman.— September 12th. Electrical goods, for the 


Powell Duffryn Steam Coal Co., Ltd. Stores Manager, Aberaman 
offices, near Aberdare. 


Austria,—September 16th. The Austrian State Railway 
authorities (the Northern branch) in Vienna are inviting tenders 
for a number of alternatiny-current electric motors at the railway 
works at Floridsdorf. 

September l19th.—' The Austrian Ministry of Public Works in 
Vienna are inviting tenders for the establishment of a new telephone . 
exchange in the Austrian capital. 


Australia.—September 20th. Telegraph and telephone 
material, for the P.M.G.'s Department in Victoria. See Official 
Notices August 5th. 

September 27th.—Electric lamps for the P.M.G.’s Department in 
Victoria. See “ Official Notices” August 12th. 

October 4th.— Telegraph and telephone insulators for the P.M.G.'s 
Department in all States. See “ Official Notices " August 12th. 

October 4th.—Telegraph and telephone material, for the P.M.G.'s 
Department in Victoria. See Official Notices August 19th. 

October 4th.—Telephone material, for the P.M.G.'s Department 
in Victoria. See Official Notices August 19th. 

October 5th.— 5,000 porcelain insulators, for the P.M.G.°s Depart- 
ment in New South Wales. See Official Notices August 19th. 

October 17th.—Telegraph and telephone material, for the Deputy 
Postmaster-General, Hobart. Commonwealth High Commissioner's 
Office, 72, Victoria Street, London. ; 

VicTOR1A.— Telephone cable and insulators. for the P. M. G. s 
Department in Victoria. See "Official Notices" September 2nd. 

MELBOURNE.—H.M. Trade Commissioner for Australia (Mr. C. 
Hamilton Wickez) reports that tenders will be received at tlie office 
of the Deputy Postmaster-General, Melbourne. as follows :— 
October 18th, for 23 miles of telephone cable (Schedule No. 254). 
and 500 composition insulators (Schedule No. 374) ; October 25th, 
for 10.000 Cordeau inslators (Schedule No. 373). 

TASMANIA.—Octoher 17th. Telegraph and telephone instruments 
and material, for the P.M.G. See " Official Notices " September 2nd. 


Belgium,—September 13th. Theauthoritiesof the Hospice 
Civil at Saint-Gilles-lez-Bruxelles (25. Rue du Fort) are inviting 
tenders for an installation of electric lighting in the Hospital. 

September 14th.— La Société Nationale des Chemins de Fer 
Vicinaux, of Brussels (14. Rue de la Science), are inviting tenders 
for the supply of the bronze overhead cables required during the 
12 months ending September 30th, 1911. 


Brighton.—September 13th. Electrical fittings for a 
year, for the B. G. R. Burficld, clerk, Parochial Offices, Brighton. 


Caleutta,—September 19th. — Motor-generators, turbo- 
alternators and condensing plant for the Cossipore station and sub- 
stations of the Calcutta Electric Supply Corporation, Ltd. “ee 
“ Official Notices " August 26th. 


Chile,—September 30th. Three. multiple dynamos and 
searchlizhts, also machines and tools, for the Chilian Navy. 
See this column in last issue. 


Egypt.—October 20th. Electrical installation and refri- 
gerating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal, 


Franee,— November Ist. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


Germany,—The municipal authorities of Munster are 
about to invite tenders for the establishment of a central electric 
lighting station in the town at an estimated cost of £20,000, 

September 17th.—The Finanz Deputation at. Hamburg is inviting 
tenders for 10 electric cranes at the port of Hamburg. 


Grantham—September 13th. Pump. with pipes and 
power, to convey water from well to water-tower at the rate of 


400 gallons per hour, for the B. of G,; A. H. Malim, Clerk, 
19, Westgate, 


- 
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 Littleborough.—September 18th. Alternating-current 


(single and three-phase) meters, for the U.D.C. See this column in 
last week's issue. 


London.— HackNEYy.— September 15th. Extension of 


the main switchboard, for the Borough Electricity Department. 
See “ Official Notices” August 12th. 


Mountain Ash.—September 12th. Electrical stores for 
12 months, for the U.D.C.. See “ Official Notices" August 26th, 


Mozambique.—October 12th. "The authorities of the 
Harbour and Railway at Lourenco-Marques, Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from 1 to 10 tons. 


Newport,—September 20th. Material required for exten- 
sion works, for the Corporation Electricity and Tramways Com- 
mittee. See Official Notices” to-day. 


New Zealand,—December 15th. Installations of wireless 
telegraphy at Doubtless Bay, Gisborne, Cape Farewell, Sumner and 
Bluff, See "Official Notices " August 5th. 


South Africa,—DvnBAN.—September 28th. Elevated 


jet condenser and piping, switchboard, rotary converters, cables and 
transformers, for the Corporation. See this column last week. 


Spain.—Tenders have lately been invited by the municipal 
authorities of Valverde del Manzano (province of Segovia) for the 
concession for the electric lighting of the town during a period 
of 10 years. 

The municipal authorities of Cadillero (province of Ov iedo) are 
inviting tenders until the 30th inst. for the concession for the elec- 
tric lighting of the town during a period of 20 years. "Tenders are 
to be sent to, and particulars may be obtained from, El Secretario 
del Ayuntamiento de Cadillero, 


. Vruguay.—September 30th. The equipment of an elec- 
tric generating station and the supply of electric light at San 
Fructuoso. See this column last week. 


Walthamstow.—September 9th. Supply and erection 
of battery for the U.D.C. See Official Notices September 2nd. 


Warrington,—September 13th. Electrical requisites for 
six months, for the B. of G. Arthur Bottomley, Clerk, Bewsey 
Chambers, Warrington. 


CLOSED. 


Australia,—According to the Australian Mining Stan* 
dard Messrs. Sullivan & Ashman, Melbourne. the successful 
tenderers for the Ulverstone municipal electric lighting contract, 
are installing an 80-H.P. Allen high-speed engine and a 50-KW. 
generator, combined booster and balancer, made by the General 
Electric Co., Sweden, with marble switchboard on iron frame. 
Tudor accumulators will be installed; also a Babcock & Wilcox 
boiler. The price of the contract is £4, 417. 

VICTORIA.— The Australian Mining Standard states that the Post- 
master-General's Department has placed the contract for 1,640 
tubular iron poles with Siemens Bros. Dynamo Works, Ltd., Sydney. 


Bournemouth,—The Tramways Committee recommended 
the acceptance of the tender of Messrs. W. Griffiths & Co., for tram- 
rails, at £2,904. An amendment was moved for the substitution of 
a Leeds tender, at £3,299 for British rails, the recommended tender 
being for Belgian. In reply toa question the tramway manager 
said that the Belgian rails were superior. There were five votes for 
the amendment and 19 against, so it fell to the ground. 

\ 


Blackburn.—The T.C. on September 1st accepted the 
tender of the Wigan Coal & Iron Co. for the supply of steam coal 
to the local Electricity Works, also that of Messrs. Burrows and 
Garland, ironmongers, for the supply of wrought-iron tubes to the 
Electricity Department. 


Burnley.—The Electricity Department has accepted the 
tender of the British Insulated and Helsby Cables, Ltd., to supply 
cable néeded for the Brierfield tramways, at £968 (less 5 per cent.). 


Canterbury.— The B. G. has accepted the tender of Mr. 


Philpott, of Canterbury, for installing the electric light at the 
Woodville Homes. 


Dewsbury.—The T.C. has accepted the tender of Messrs. 
Cowans, Ltd., of Salford, for a switchboard panel for the E.L. 
station ; and that of the Liverpool Electric Cable Co., for cable for 
coupling up the turbo-generator set to the switchboard. 


Glasgow.—The Clyde Navigation Trustees have accepted 
the offer of the Electric Construction Co. to supply two brake 
SPA for the new electric turn-tables at Rothesay Docks, at a 
total of £25. 


fo 


~ 


The T.C. Tramways Committee recommends the acceptancelof the 
lowing :— . | 


Bojary converter and switchgear, Partick sub-station,—British Westing- 

ouse 

Armature coils.—British Westinghouse Co., Ltd, 

Motor-generator and storage battery, Partick sub-station.— Lancashire 
Dynamo & Motor Co., Ltd. 

Cast- iron pipes.—Kerr & Co., Ltd, 

Double lead-sheathed telephone and test cable.—British Insulated Co. 

Double cotton-oovered wires. —British Insulated Co. Í 


Keighley, —On the recommendation of the Electricity 
Committee, the T.C. has decided to place an order with Messrs. 
Babcock & "Wilcox, Ltd., for the supply of the second water-tube 
boiler, with superheaters, stokers, and steam pipes, at a cost of 
£1, 458. 


London.—Suorepitcu.—The Lighting Committee has 
recommended for acceptance the tender of Messrs. Siemens Bros. 
and Co., Ltd., for the supply of service cables required during the 
next five months. The tenders submitted were as follows :— 


Lead-covered, paper-insulated cables, 7/16. 714 19/14. 
Siemens Bros. & Co., Ltd. ee . per mile. £58 0 £78 £141 
W. T. Glover & Co., Lid. 10 58 15 74 149 
W. T. Henley's Telegraph “Works, Ltd. M 59 0 74 150 
Brit. Insulated & 5 Cables, Ltd. „ 60 0 76 155 
Western Electric Oo. [T] Ltd. ec oe 9? 61 0 176 151 


The Lighting Committee obtained quotations from five firms for 
supplying and installing a storage battery of 66 cells with a 
capacity of 750 amperes for two hours; also one battery switch- 
board panel with necessary instruments, switches, &c., including 
recording voltmeter and ammeter. It has provisionally accepted 
the tender (which was the lowest) of the Electrical Power Storage 
Co., Ltd., at £660, and £25 for cable and connections. 


Rochdale.— The Tramway Committee has — the 
following tenders in connection with the extension of the line 
to Bacup :— 


Hadfield's Steel Works, Sheffleld.— Points and crossings. 
Walter Scott, Leeds.— Rails. 
W m. Underwood, Dukinfeld.—Permanent way. 


Salford.—The T.C. has accepted the tender of Walter 
Scott, Ltd., for 500 tons of steel tramway rails, at £6 168. 6d. 
per ton. 


Wallasey, —The U.D.C. has accepted the tender of the 
British Thomson-Houston Co., Ltd., for wattmeters. j 

The Tramways Committee has accepted the tender of Messrs. 
Millar’s Karri & Jarrah Co. (1902), Ltd., for 90,000 wood pening 
blocks, at £8 3s. per 1,000. 


FORTHCOMING EVENTS. 


National Electrical Manufacturers’ Association.—Tuesday, September 18th. At 
2.80 p.m. At Balfour House, Finsbury Pavement, E.C. Committee 


meeting. 
Municipal Tramways R Ast to 28rd, Annual conference 
at Bradford. 
E MM 
NOTES. 


Inquiries.—À correspondent asks for the names of 
makers of electrically-driven small hammers, similar to pneumatic 
rivetters and equally portable. 

À correspondent inquires for the manufacturer of the Howitzer 
suction cleaner, 

A correspondent inquires for the English addresses of the makers 
of Empire" and Arnold vibrators. 

A correspondent inquires for the address of the importer of the 
" Duntley electric vacuum cleaner." 


Electrical Engineers (London  Division).—The 
Bohemian Concert of the Electrical Engineers (London Division), 
which was postponed on account of the death of King Edward, will 
be held in the Pillar Hall, Victoria Station (S. E. & C. R.), on Satur- 
day, October 15th, at 7.30 p.m. Tickets and full information can 
be obtained from the secretary, C.S.-M. A. E. Dixon, at the head- 
quarters, Regency Street, S.W. 


Educational,—Ciry or Lonpon CoLLEGE.—The new 
term, with classes in magnetism and electricity, sound, heat, &c., 
commences on September 26th. Prospectus from the Secretary. 

UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.—The 1910-11 
session commences on October 3rd. Complete courses of study for 
the Faculty of Engineering are arranged. Full particulars from 
the Secretary. See our Educational Notices" to-day. 


The Harry Cox Fand.—Sir Wm. Treloar writes to the 
Press, stating that the above fund now amounts to £3,405. The 
fund is to close at the end of this month, but between now and then 
Sir William hopes to e more e subscriptions, 


426 


THE ELECTRICAL REVIEW. vol. 67. No. 1,711; SEPTEMBER 9, 1910. 


German Electrical Amalgamation,—The Derlin cor- 
respondent of the Daily Telegraph says:—" Already the largest 
electrical undertaking in Europe, the Allgemeine Electrizitats 
Gesellschaft, will be able enormously to extend the sphere of its 
operations by the increase of its capital from E5, 000,000 to 
£6,500,000, and by its practical absorption of the Felten-Guilleaume 
and Lahmeyer concerns, which were decided upon here yesterday. 
The Allgemeine Co. takes over bodily the dynamo works of the 
Felten Co. at Frankfort, paying for them in new shares, and at the 
same time, in conjunction with the Electro Bank at Zürich, acquires 
& predominant interest in the cable works ast Mulheim and 
Nordenheim. These measures will give it a firmer footing in South 
Germany than it at present possesses, and a commanding position 
in the manufacture of submarine cables. In this branch of electrical 
industry it has hitherto been prevented from doing anything by the 
ahallowness of the Spree, which does not allow vessels large enough 
to accommodate submarine cables to reach Berlin." 


€richet.—The Cambridge Electric Supply Co. played one 
of their best matches this season on Saturday, when they easily 
mastered a strong team representing St. Giles Juniors. The 
Juniors batted first, but owing to the capital bowling of Tabraham 
and Boness, only scored 94. The Electrics responded with 169 for 
the Joss of three wickets only; and of this total F. Holden sup- 
plied 71 not out, and E. Tabraham 68 not out. 

An interesting cricket match between the Ecco Battery and 
Electrical Co. and the Cape Asbestos Co. took place at Leyton last 
week, which resulted in a victory for the former, the scores being 
85 against 49. 


Publicity Literature.—The Electric Supply Publicity 
Committee—which is the new title of the London and District Com- 
mittee, since its activities were extended to include provincial and 
Colonial work—has made & further issue of publicity matter, in- 
cluding an electric heating poster and booklet and a power booklet 
&nd mail cards to two separate designs. The heating poster 
measures 25 in. X 40 in., and is lithographed in colours; it represents 
one solution of the servant problem — Sarah Jane lost in admiration 
of the cleanly electric radiator. The heating booklet is suitable 
for enclosure in an ordinary business envelope with accounts. The 
power booklet illustrates and describes briefly the possible savings 
which can be made in first outlay, space, labour, running costs, 
risks, &c., by adopting electric driving. In view of the importance 
of this question, we would suggest to the Publicity Committee the 
advisability of instituting a competition for posters, show cards, &c., 
much on the same lines asthat recently held by the London Under- 
ground Railways, for in a matter of this kind only the best is good 
enough. 2E ; 


Electrical Enterprise in India.—The Times corres- 
pondent at Bombay says that an Indian company is being formed 
for the generation of electricity by water storage at Lanauli, in the 
Western Ghats, for transmission to mills and factories at Bombay. 
“The company is to have a capital of 170 lakhs of rupees 
(£1,133,220), 70 per cent. of which has been already subscribed. 
The scheme is to furnish 30,000 H.P., with a reserve of 10,000 and 

possibilities of expansion to 50.000.” The correspondent adds that 
this is the biggest industrial enterprise inaugurated in India, 
except the Tata Ironworks. The issue is under the auspices of the 
Tata firm. j ö 


Electrical Dentistry.— One of the most noticeable 
features of the Dental Exhibition which was opened on Monday, 
September 5th, at the Horticultural Hall, Westminster, is the many 
uses to which electricity is put by the up-to-date dentist. 

One of the chief exhibits of the Exhibition is a modern dental 
surgery, on the wall of which is a switchboard fitted with some 
15 switches, the switchboard, by the way, being beautifully decorated 
and coloured to match the wall and floor coverings; through 
this switchboard current is supplied to numerous electrical appli- 
ances, some of the more novel of which are the following :—An 
electrical mouth lamp, an electrical cautery for cutting away the 
overgrowth of gums, an electrical heater for keeping solutions of 
antiseptics at blood heat, an electrical root dryer, an electric hot-air 
syringe for the aero massage treatment, in which compressed air 
supplies the force by which diseased gums are massaged and sprayed 
at the same time with antiseptics, while the compressing of the air 
for this treatment is ulso carried out by means of an electric motor, 
which is coupled to the compressor and which automatically starts 
as soon as the pressure in the air tank falls below a certain level. 


Institution and Lecture Notes. —AsSOCTATION OF 
MisiNG ELECTRICAL ENGINEERS.—AÀ meeting will be held at the 
Beaconsfield Room, Grosvenor Restaurant, Glasgow, at 6 p.m., on 
Saturday. September 17th, 1910, to extend the membership, and 
promote the formation of one or more Scottish branches of the 
Association. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS (SOUTH 
WAI. IS BRANCH).—A visit by the members of this branch to 
Messrs. D. Davis & Son, Ltd., Tylorstown, Ferndale, will take place 
on Saturday, September 24th. Members and friends wishing to 
attend this visit should notify the local secretary at 113, Clive 
Road, Canton, Cardiff, on or before September 19th inst. 


Appointment Vacant,—Electrician to take charge, at 
the University of London. University College (30s. to 345.) See 
our advertisement pages in this issue. 


Street Lighting Fittings.—With reference to our 
notice under New Devices, &e. (page 374), of certain street lighting 
fittings for tungsten lamps, the firm mentioned wish to acknowledge 
the assistance of Mr. Cameron Gibson, electrical engineer, Nuneaton, 
in connection with the " Beatark " design. 


Modern Lighting,—Correction.—The words “ candle- 


feet" appearing in Table I, and the accompanying references, on 
page 432, should read cubic-feet.“ l 


Electrical Imports and Exports in Angust. — 


. According to the official figures pnblished yesterday, there was an 


increase of £481,159 in exports of electrical goods as compared 
with the same month of 1909. The imports of electrical goods 
and apparatus increased by £52,768. The electrical exports for the 
year down to date show an increase of £1,169,412 as compared to 
the same period of 1909. The general exports for the month were 
£6,524,183 better than for August, 1909, but this year there was an 
extra working day. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with tha 
technical or the commercial side of the profession and industry 
also electrice tramway and railway oficials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials—On Friday last the staff 
and workmen of the West Bromwich Corporation electricity works 
presented MR. F. A. CousE, engineer-in-charge, with a case of 
cutlery, on the occasion of his marriage. Mr. W. A. Jackson, the 
borough electrical engineer, made the presentation. 

Mr. L. H. KING, electrical engineer to Whitby U.D.C., whilst 
motoring from Scarboro’ to Whitby last Saturday with Councillor 
Briggs and another friend, met with rather a serious mishap. 
Owing to the failure of headlights, the car struck some grass at 
the side of the road, and was turned over into the hedge. All the 
occupants were stunned and shaken, and Mr. King has received 
injuries to his back which will compel him to lay up for 
some time. 

Mr. D. TATTERSALL, who has served the Ingleton Electric 
Lighting and Power Co., Ltd., as engineer since 1903, has now been 
appointed engineer-secretary to the company. 

The staff of the Burslem electricity undertaking has presented a 
travelling case to MR. ASHTON BREMNER, whose management of 
the undertaking comes to a close, owing to the federation of 
Pottery towns. 

. MR. A. BLACK has resigned his position as engineer-in-charge at 
the Bradford Corporation Electricity Works, having received an 
appointment with Messrs. J. & P. Coats, Ltd., Paisley, N.B. 

On Friday last, Mk. J. W. FRASER was the recipient of a hand- 
some writing case, subscribed for by the employés of the London 
County Council tramways power house, Greenwich, on his leaving 
the department in order to take up a Government appointment. 

The Salford Electricity Committee has decided to promote MR. 
E. H. L. Dickson, mains superintendent, to the position of deputy 
borough electrical engineer, at his present salary of £270 per 
annum, rising by biennial increases of £25 to £325. 


Tramway Officials, —Mn. W. Wipe, who has for nearly 
four years been in charge of the Castleford section of the under- 
taking of the Wakefield Tramways Co., has been appointed trathc 
superintendent at Wakefield. The Castleford staff has presented 
Mr. Wilde with a timepiece on his departure. 


General.—Mr. Stpney Ransom, of the Westinghouse 
Co.'s publishing department, has left for India to take charge of 
the Theosophical Society's electrical plant at Adyar, Madras On 
Friday, September 2nd, his Westinghouse colleagues presented him 
with agold watch. 

On Wednesday, August 31st, MR. PERCIVAL L. DAVIES, of Downes 
and Davies, Liverpool, was married to Miss Margaret E. Sharp, of 
Garston, Liverpool. 

MR. A. T. LAMBERT has resigned his post as works manager for 
Messrs. W. A. Stevens, Ltd., electrical and mechanical engineers, of 
Maidstone, to take up the position as engineer and manager to the 
Maidstone Corporation Light Railways. 


Obituary.—H un Isrpong. LoEwE.—We regret to learn 
from the 7i»ex that Herr Isidore Loewe, head of the firm of 
Ludwig Loewe, and who in 1892 founded the Union Electrical Co., 
of Berlin, in connection with the Thomson-Houston Co., of Boston, 
passed away last Saturday week, in his 62nd year. The deceased 
gentleman was identified with numerous financial and industrial 
enterprises. 

The death of Mr. WM. ANDERSON, for many years managing 
director of the Dublin United Tramways Co., occurred on August 
3lst, at Dublin. 

We also regret to record the death of Sin CHAS, EVAN SMITH, 
chairman and director of many electrical companies, including the 
Marconi Wireless Telegraph Co. 


NEW COMPANIES REGISTERED. 


William H. Sayer & Co., Ltd. (111.590). — This comany was 
registered on September 2nd, with a capital of £500 in 108. shares, to take over 
the business of an electrical and mechanical London and export merchant 
carried on by W. H. Sayer, nt 15, New Street, Bishopsgate, as W. H. Saver 
and Co." The subscribers (with one share each) are: -W. H. Sayer, 15, New 
Street, Bishopsgate, E.C., engineer; F. G. Flewett, 165, High Street, Ted- 
dington, clerk. Private company. W. H. Sayer is the first director. 
Registered ottice, 10, New Street, Bishopsgate, E. C. 
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George Hill & Co., Ltd. (111,526).— This company was. 
registered on August 30th, with a capital of £4,000 in #1 shares, to take over 
the business carricd on by George Hill & Co., at 12, Cornbrook Park Road, and 
11, Virgil Street, Manchester, and to carry on the business of electricians, 
engineers, manufacturers, &c. The subscribers (with one share each) are :— 
A. R. Walmsley, Newton Lodge, Links Gate, St. Annes-on-Sea, engineer ; Mrs. 
A. K. Walmsley, Newton Lodge, Links Gate, St. Annes-on-Bea ; R. Barron, 
Glenelg, Palatine Road, Blackpool, engineer. Private company. The number 
of directors is not to be less than two or more than three; the first are A. R. 
Wahnsley, A. K. Walmsley and R. Barron; qualification, £500; remuneration 
as fixed. by the company. Registered office, 12, Cornbrook Park Road, 
Manchester. 


United Lighting and Maintenance Co., Ltd. (111.517).— 


This company was registered on August 29th, with a capital of £2,000 in £1 : 


shares, to take over the business of electricians, &c., carried on by 8. Mundler, 
at 35, Cock Lane, E.C., as the National Lighting Co.—The subscribers (with 
one share each) are :—M. Kaiser, 274, “lgin Avenue, W., Commissioner Inter- 
national Exhibition; 8. Mundler, 35, Cock Lane, Snow Hill, E.C., merchant; 
J. W. May, 34, Cock Lane, Snow Hill, E. C., merchant; Mrs. R. I. Law, 36, 


Carlton Mansions, Maida Vale, W.; O. J. Proctor, 36, Carlton Mansions, - 


Maida Vale, police pensioner. Private company. The nuinber of directors is 
not to be less than two or more than five; the first are M. Kaiser, 8. Mundler 
and J. W. May; qualitication, £25; remuneration, £20 per annum, divisible. 
Registered office, 35, Cock Lane, Snow Hill, E.C. 


` 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Madras Electric Supply Corporation, Ltd. (87.409).—Return 
dated August Srd, filed August 16th. Capital, £400,000 in £5 shares. 60,000 
shares taken up. £300,000 paid. Mortgages and charges: Nil. 


Chilian Electric Tramway and Light Co., Ltd. (57.203).— 
Retnrn dated July 21st, filed July 26th, 1910. Capital, £1,150,000 in 500,000 
ordinary and 650,000 pref. shares of £1 each. All shares taken up. — £650,000 
paid on the pref. 

charges: £433.400. 


Chili Telephone Co., Ltd. (29,252).—Return dated July 28th, 
filed August Srd. Capital, £250,000 in £5 shares. 44,000 shares taken up. 
£220,000 paid. Mortgages and charges: Nil. 


United River Plate Telephone Co., Ltd. (23,654).—Return 
dated August 9nd, filed August 10th. Capital £1,000,000 in 150,000 ordinary, 
40,000 pref. and 10,000 unissued shares of £5 each; 150,000 ordinary and 
40,000 pref. shares taken up; £5 per share called up on 134,000 ordinary and 
40,000 pref.; £370,000 paid; 480,000 considered as paid on 16,000 ordinary 
shares. Mortgages and charges: £300,000. 


Electric Construction Co., Ltd. (39,292).—Return dated 
July 2th, filed August 10th. Capital £400,000 in 150,000 pref. and 50,000 
ordinary shares of £2 each; 112,100 ordinary and 31,390 pref. shares taken up; 
£9 per share called up on 2,100 ordinary and 18,245 pref.; 440,690 paid; 
£246,290 considered as paid on 110,000 ordinary and 13,145 pref. Mortgages 
&nd charges: £210,000. 


Van Raden & Co., Ltd. (78,383). Mortgage dated August 


15th, 1910, to secure £1,850, charged on freehold factory, land and preinises at 


Coventry. Holder: C. W. Hill, The Moat, Exhall, Coventry. 
Imperial Lamp Works (Brimsdown), Ltd. (101,306).—Issue 


on August 18th of £25,000 debentures, part of a series of which particulars have 
already been filed. 


William Coates & Son, Ltd. (2.172).-—Deposit of deeds on- 


August 19th, 1910, securing all moneys due and to accrue froin the company to 
holders, charged on premises in Castle Street, Belfast. : 


CITY NOTES. 


Belgian Electrical Companies. 


THE report of the Ateliers de Constructions Electriques de Charleroi 
states that the value of the orders received in 1909 amounted to 
£334,000, as compared with £328,000 in the preceding year. In 
order to meet the development of trade the erection of new shops 
had been commenced at La Villette for the construction of large 
machines and alternators for turbines, and it had also been decided 
to establish a small foundry for the needs of the workshops, whilst 
the question of erecting a cable factory for the manufacture of all 
kinds and sizes of cables was under consideration. The various 
departments were satisfactorily employed during 1909, and installa- 
tions for collieries were increasing every year. No fewer than 60 
important collieries were now regular customers, for whom the 
company had already constructed, or the work was in progress, 
either power stations and  sub-stations, winding engines, 
ventilators, centrifugal pumps, mining locomotives or motors for 
washing and screening plant. By means of the profits realised on 
securities in portfolio, it had been possible to write down the value 
of the works to Is. this comparing with £24,000 in 1908, and it 
was intended to endeavour to fully write off new equipment out of 
general expenses every year. The accounts show a profit balance 
of £23,300 for 1909 and a dividend at the rate of £1 Ss. per share, 
or 7 per cent. has been declared on the priority capital, and 8s. per 
share on the ordinary shares, as against 6s. in 1908. 

The directors of the A.E.G.-Union Electrique, of Brussels, in 
the course of their report for 1909, refer to the increase in the 
share capital from £100,000 to £140,000, which took place at the 
beginning of the year, and state that the resumption of business 
after the crisis which arose in 1908, had not yet been 
Manifested in an effective manner. Nevertheless, the 
working results permitted of the payment of the same rate of 
dividend on the larger capital, despite the consequential advance 
on the founder share coupons. © These favourable results were 
achieved by the normal development of business, which continued 
for installations in collieries and iron and steel works and various 
industries, as well as in undertakings and supplies for tramways 


- 


£500,000 considered as paid on the ordinary. Mortgages and 


12 months. 


and central stations, The net profits realised in 1909- reached 
£15,500, as compared with £11,100 in the previous year, and a 
dividend at the rate of 13s. 6d. per share has beén declared on the 
ordinary shares as in 1908, and 8s. 10d. per share on the founder 
shares, this comparing with 6s. 2}d. in the previous year. 

The Compagnie Internationale d'Electricité, of Liére, which has 
an issued share capital of £251,000 and a bond capital of £80,000, 
realised net profits of £24,000 in 1909-10, as compared with. £17,100 
ín the preceding year, and the former sum has been wholly devoted 
to the purpose of depreciation in order to further consolidate the 
company's financial position. According to the directors’ report, 
the workshops were well supplied with work during the year, and 
the orders on hand in July, 1910, were larger than in the correspond- 
ing period in 1909. The economical organisation of the shops made 
further progress, and the manufacture of normal dynamos and 
motors on a large scale had been fully achieved, and had given the 
best results from the standpoints of reducing the cost of. produc- 
tion, the good utilisation of the plant and a large output. It had 
been decided to install improved machine tools, and the work was 
already in progress. During the year important installations, 
notably in collieries and iron and steel works, were carried out with 
satisfaction to the customers. 


‘Ibbotson Bres. & Co., Ltd.—The thirty-eighth annual 
report states that the profit for the year ended June 30th amounts 
to £22,964, to which has to be added £11,116 brought forward. The 
directors recommend that. a final dividend be paid of 6s. per share, 
tax free, making 10 per cent. for the year, that £3,000 be added to 
the reserve fund, and that the balance of £11,645 be carried 
forward. 


Canadian General Electric Co,, Ltd.—The directors 
have declared a dividend of 1} per cent. on the common stock for 
the three months to 30th inst., being at the rate of 7 per cent. per 
annum. A half-yearly dividend of 3j per cent. for the six months 
ending September 30th, 1910, being at the rate of 7 per. cent. per 
annum, has also been declared on the preference stock. 


Stock Exchange Notices, — The Committee have 
appointed Friday, September 9th, as a special settling day in :— 
Electric Light and Power Co., of Cochabamba—Scrip, fully and partly paid, 
for £300,000 6 per cent. Government Guarantee Loan. . 
And ordered the undermentioned to be quoted in the Official 
List :— ' 


Interborough Rapid Transit Co.—$1,897,000 additional 5 per cent. 45-year 
gold mortgage bonds, Series A of $1,000 each, within Nos. 1,591 to 3,052. 


. Vera Cruz Electric Light, Power and Traction, Ltd. 


—The report, according to the Finuncier, states that the net profits 
in Mexico for the year to December 31st amount to £19,013, as com- 
pared with £9,603 for the year 1908, being an increase.of nearly 
100 per cent. The outlook for the year 1910 is favourable. The 
balance at the credit of profit and loss account, including the 
balance brought forward, amounts to £2,271, which it is recom- 
mended should be carried forward. In March the directors arranged 
with the holders of the 6 per cent. debenture bonds for £300,000, 
which were redeemable by the company at six months’ notice, to 
exchange these bonds for £250,000 5 per cent. first mortgage deben- 
ture bonds to bearer (repayable by the operation of a sinking fund 
commencing in 1916), and £50,000 ordinary shares credited as fully 
paid. The share capital was consequently increased to £350,000, 
and an issue of 5 per cent. bonds to an authorised amount of 
£300,000 was created, of which £250,000 was immediately issued. 


‘The Swiss Bank for Electrical Enterprises.— The 
shareholders in the Bank fur Elektrische Unternehmungen, of 
Zurich, have just approved the payment of a dividend at the rate 
of 10 per cent. for 1909-10, and sanctioned the raising of the share 
capital from £1,600,000 to £2,400,000 ; most of the additional 
capital of £800,000 is to be devoted to the realisation of the scheme 
for the establishment of a community of interests with the 
Elektrizitats Gesellschaft vorm, W. Lahmeyer & Co., of Frankfort- 
on-Main, by means of an interchange of shares of the two 
companies. It was stipulated by the bank that the project could 
only be carried into effect provided that applications for an 
exchange of shares were made by Lahmeyer shareholders repre- 
senting a minimum of 60 per cent. of the shares. It appears that 
during the time the offer was open the minimum was exceeded. and 
thus assured the success of the scheme ; but, in order to render the 
interchanve all the more thorough, the period for applications has 
been extended to September 15th. Without, however, waiting for 
any further action in this respect, the shareholders in the bank 
have approved the election on the board of directors of the following 
representatives of the Lahmeyer group :—Walther von Rath, Carl 
von Grunelius, Carl von Neufville, and Prof. Bernhard Salomon, all 
of Frankfort, together with Georg von Simson, manager of the 
Bank fur Handel und Industrie, of Berlin. and Hans Schuster, of 
the directorate of the Dresden Bank of Berlin. 


Davis & Timmins, Ltd.—The directors recommend the 
payment of the interest on the 6 per cent. preference shares and an 
interim dividend on the ordinary shares at the rate of 6 per cent. 
per annum for the half-year ended June 30th, 1910, i 


Continental,.—6G En vANY.—The report of Messrs. Brown, 
Boveri & Co., of Mannheim, for the last financial year shows a net 
profit of only £15,595, as compared with £24,758 in the preceding 
The dividend is being reduced from 6 to 4 per cent. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Receipts for | Ne. 
h th 


Locality, night e of | Total to date. miles 
ended. fortnight. wks. open. 
£* £ £* Inc. 
Aberdeen .. Aug. 81 | 8, + 92 13 20,510 |— 262 i 
Ayr .. RN Sept. 8 711 |— 19 | 16 6,818 |+ 77488 
Bath .. - „ 3 2,00 |- 190 35 29,728 + 1,429 | .. s. 
Belfast " „ 2| 8,077 | 668 | 22 89,746 |+ 4,058 | 87 
Birkenhead.. „ 4 | 2,190 |+ 108 | 22 25,168 |+ 619 | 13°68! .. 
Birmingham Corp. | Aug. 27 | 13,863 |+ 879 | 21 | 143,101 |+ 1,408 | 56°46} .. 
Blackburn .. es „ 31 1,985 |— 85 229 | 24,848 |— 1,041 | 14-62) 12 
1Blackpool Corp. .. „ 25| 2,716 |+ 563|.. 83,484 |+ 1,666 | .. >is 
Blackpool-Fleetw'd | Sept. 8 | 8,064 |+ 58 9 14, 88 - 820 
Bolton ed . . | Aug. 28] 2,996 , 73 22 51,608 — 245 28 
Bournemouth „ 91| 4,674 |+ 180 | 219 | 44,458 |+ 3,991 2198 
Brad ford „ 27, 10,512 }+ 500 22 | 111,108 |+ 3,621 | 54°8 
Brighton Sept. 4 528 |+ 18 2233 21,979 — 48 | 95 
Bristol ” 2 12,477 t 765 oe : és 
Brit. Elec, Trac. Co. 
Airdrie .. .. | Aug. 26 49A —. 8834 7,815 | 4 23 | 3°65 
Barnsley » 2 417 |+° 234 6,905 |+ 181 
Barrow .. » 26 622 T 86 34 228 |+ 1,846 | 5°87) . 
Cavehill » 26 212 — 28 81 8,186 + 134 
Devonport » 926 930 ＋ 162 34 14,404 |+ 1,888 | &85 |. 
tesh „ 26 1,0003|— 10 34 88,520 |— 196 |11:25| . 
Gravesend » 26 468 |— 80 34 7,102 — 61 65 
Greenock e| „ 26 | 1,516 ＋ 165 | 84 21,481 |+ 2,844 | 7°25 
Hartlepool ee „ 926 68|- 91|94 8,512 |+ 629 | 6°72 
:Kidderminster .. | ,, 96 22 ＋ 3 34 8,852 - 107 
Leamington  .. „ B 460 T 43 34 5,744 — 11 í 
Merthyr oe ae » 26 493 == 12 34 T, geo 241 2:9 
Metropolitan „ 26 | 15,941 | +2,464 | 34 253, + 43,950 | 23 
Middleton a » 26 781|— 81 34 10,910 |— 682 | 85 
Mid.Joint Com’te „ 26; 12,122 |— 2281 95,869 |+ 2,405 | .. 
Oldham—Ashton „ 926 285 — 138 384 18,920 |— 106 | 9°18 
Peterborough .. „ 26 1,290 |+ 18 84 8,956 |— 86 5˙31 
Potteries ee ee 9 26 8,433 — 17 84 59,228 I 696 29 
Rothesay „ 268 1,089 — 9084 8,068 |+ 49 | 2°75 
Southport e » 96 752 ＋ 16 84 10,227 |+ 173 | 8°17 
B. Metropolitan. „ 26 2, 044 / 107 84 28,949 / 1,207 
Swansea s „ 26 | 2,889 |+ 197 84 86,911 |+- 4,201 | 12°5 
ot heaven e » 926 997 ＋ 89|84 9,202 |+ 498 | 3°75 
eston-s-Mare .. » 2 861 — 88 | & 5,441 '|— 86 8 
t Worcester us „ 26 687 ＋ 89,84 9,684 |+ 178 | 5°75 
Wrexham ee 26 208 m 18 84 8,307 pM 21 ee 
Yorks. Wool. Dist. „ 268 2,199 ＋ 142] H 89,534 |+ 2,790 17 
Miscellaneous „ 26 689 - 6384 7,451 + 8244 
Burnley ate ..|8ept. 8| 2468 — 644 es ss 
Burton-on-Trent .. " 588 |- 46 22 6,451 |— 12, 66 
Bury .. .. » 2,408 |+ 72 229 | 26,965 |— 404 | 22°5 
1Cardift Y . | Aug. 13 | 2,446 |j— 99 | 20 44,042 j+ 3255 
Carlisle ee o> oe oe ae ee os ae ae . 
Chatham and Dist.| „ 25, 1,028|4- 99 84 28,751 | 1, 051 1498 
Cork ee .. | Sept. 1! 1040/+ 3134 16,599 |+ 1,620 | 9°80) . 
Croydon. us. 28 | 8,482 |+ 112|.. 96,765 |+ 3,982 |11:95 | . 
Darlington .. Sept. 8 426 51 23 4,602 4 292 
+Darwen ee ae ?* 2 492 + 4 22 6,530 — 194 4:36 " 
Dover.. .. | Aug. 27 719 7＋ 18 21 5,094 f 104 | 4°75) . 
Dublin Sept. 2 13,417 T 746 | .. 56,571 |+ 731 (54°25 
Dundee Aug. 81 | 2,588 i+ 2 2255 19,088 |+ 288 155 
East Ham .. Sept. 3 | 2, 114 |+ 150 | 22 23,518 |+ 578 | 8.52) . 
Exeter oo ee [T] 2 733 |+ 12 | 22 1,512 — 6089| 5°56 vis 
G OW  .. v „ 3} 94,881 1,119. | 239,040 7 12,148 97°75) 8°25 
Hast gs oe oe , 1 8,066 + 26 os ee ve oe oe 
Huddersfield ee 75 8 8,418 + 108 | 23 89,703 t 2,024 27:5 1 
Hull .. aa bs „ 35,572 ＋ 815 22 60,508 | + 8,439 14.5 
Ilkeston ° ee ” 1 280 ed 29 22 2,883 a 85 ee Pa 
Ipswich és „ 31.047 ＋ 49 22 10,293 |+ 594 10°5| . 
}Rilmarnock . » 8 152 ＋ 1416 2,546 | + 70 | 4°25 
Lancashire United | Aug. 31 | 2,550 — 82 45,775 |— 571 89 
Leeds e „ 27 | 14,148 |+ 829 | 21 | 152,813 |+ 4,876 | .. 
Leicester . e" " 2^ M oe T 
Leith i .. | Sept. 8| 1,8990 |— 42/1 10,440 + 14 ; 87 
Live b as ..|Aug.27 | 92,508 |+ 674 | 343 ,466 | + 18,827 |118:5| 4 
L. C. C. Ps „ A | 89,288 79,661 .. | 881,099 7118, 470 186 12 
London United Sept. 8 | 18,788 |+ 64 406 |+ 9,68 
Lowestoft .. ee s hs e 72 Me 
Manchester T „ 8| 80,481 |+ 770 22 | 845,967 |+ 5,866 | 188 1 
Neweastle » 8| 4, + 161 80,964 |+ 1,074 | 14°5 
Newport .. | Aug. 27 | 1, + 41/2 15,824 f 648 | 14°5) .. 
Oldham xx .. Sept. 4| 8,755 |- 52 W 48,524 — 1,017 (28°75 
Pontypridd .. . ee z s ju M à n" 
Portsmouth .. | Aug. 27 | 5,665 990 | 21 47,601 |— 1,708 | 15} 
Preston Us oe - 1,499 — 88 | 21 15,616 |— 888 
Rotherbam.. ee Ld oe ae eo ee ee ee 
4Salford .. .. | Sept. 5 | 4,909 |+ 898 255 106,465 T 1,462 | .. 
Sheffield .. . »" 11,876 |+ 686 89,995 |+ 8,171 | 89:8, 8 
Bou ee Aug. 81 2,496 au 76 99 94,970 * 428 ee * 
Bouthend-on-8ea .. " 1,964 |+ 850 99 15,059 + 1,401 | .. " 
South Shields .. | Sept. 8| 1,294 |+ 62 299 | 18,000 |— — 86 T 
t on e Aug. 94 154 + ll ee ee oa . ee 
eside ee 81 929 + 47 9 4,601 + 885 eo ee 
allasey ee os 29 9,185 + 176 213 91,108 + 68 ee ee 
*Walthamstow . „ 21 l 71 44 21 OTB + 1,00 9 |.. 
est Ham ee oe 97 96 4,940 + 980 21 52,083 + 2,186 15:96 " 
Wolverhampton .. „ 8l) 1,808|4 9274| 99 | 391,199 |+ 8,006 |14:95 / 1°75 
Ci & 8. Lon. Biy. „ 4| 6,061 |- 197 9 97,562 |+ 204 | 7°36) .. 
lin-Lucan Rly. „ 2 ar 25| 9 1681 + 70 7 
G. N. and City Bly. „ 9,628 ＋ 146 9 11,597 |+ 809 86|.. 
L'pool Overh'd „ 4 2,8588 x 66) .. 14,85 |+ 58 68! 48 
landudno-Col. Bay | Aug. 96 | 1,594 |+ 84 | 88& 10,79 39 es 
London Eleo. Ry. Sept. 3 | 91,165 |— 995 | 9 | 109,780 |+ 885 | 21-25) .. 
Me litan Rly. ve 4 785 + 987 oe 148,008 + 5,082 24°6 oe 
Met. trict Rly. „ 38 18,581 ＋ 908| 9 89,930 |+ 5,598 | 24 
Anglo-Argentine .. | y, 2 | 98,062 |+10,850) .. 1,549,142, -181,988| .. | .. 
fAuckland h) uy | 14,747 41,12 i à; 39 | 7 
mbay (B. B. T.) . | Sept. 5 | 5,041 |+ 876 | 81 88,008 | + 6,189 | .. Vs 
Brisbane ee eo Aug 21,950 — 47 82 144,795 +18,548 
Brit. Columbia Rly. e 15 a bà 
Calcutta .. .., Bept.3 | 7,861 |4 811|.. s s 
Cape Electric T. Ld. a Se s e" d ss 
11 goorlie, W. A. 0 July 8,455 ee ee $4,096 ee 20 b . 
adras ee es Aug. 81 1,903 EE 16 e 21,650 + 1,219 
E <a Aug. | 99,256 7 8,045 40 | 385,619 | + 22,746 š 
{Penn (w. A) .. July 15 | 1,589 + 10. 48,978 + 8,871; 99 | 1 


* Compared with the corresponding period of 1909. 
1 Includes horse, steam and other receipts. § One 


STOCKS AND SHARES. 


Tuesday Evening. 

THE condition of business in the markets leaves a good deal to be 
desired, but investment is quietly returning to the Stock Exchange. 
This last is manifest in the difficulty experienced in the selection of 
sound securities that yield 44 to 5 per cent. on the money. The 
searching through lists is of little value, because the very stocks 
that buyers would be glad to have are in many cases quite unobtain- 
able. In our recent little tables of investments we have been 
careful to include only such stocks as were actually on offer; but 
even so, in the list we gave last week, one or two are already taken 
and the prospective buyer finds himself unable to get any stock. 
In such cases it is always safe to blame the source of the 
suggestion. 

Good Telegraph issues are an example of our meaning. In the 
shares there is generally a free market, more or less, but when 
Debenture stocks are sought, the difficulty of getting them is 
apparent. The dealers who sell stock are frequently left short of 
it, and the investor who has bought it naturally waxes indignant 
at its non-delivery, and in the bitterness of his soul he writes 
cutting letters to the halfpenny papers, just as he would write, only 


more cuttingly, if the dealers declined to sell stock that he wanted 


to buy. However, they are adopting this latter course more and 
more, and by advancing quotations in the Official List they 
endeavour to draw stock to market in order to satisfy the ever- 
increasing circle of buyers. 

Amazon Telegraph shares have gained 4, and the same fraction 
has been added to the prices of Chili Telephones, Direct Spanish 
Telegraph Ordinary and Preference, and West India and Panama 
shares. Western Telegraphs are easier, and can again be bought to 
return a level 5 per cent. on the money. Great Northern Telegraphs 
are up 5s., so are Direct United States, Eastern Extensions and Cuba 
Telegraphs. United River Plate Telephones rose I and the Pre- 
ference N, while steady improvement continues to take place in 
Debenture stocks in this market. On the top of the rises that have 
occurred amongst Telegraph and Telephone issues for several weeks 
past, the present advance is significant of good buying. A good 
44 per cent. bond is that of the New York Telephone Company. It 
can be bought at about 991, and carries a coupon due November 1st. 

The gamble in Anglo-American Telegraph Deferred is active ae 
ever, and the fluctuations depend largely upon the circumstances of 
prices in the American Railroad market. At thetime of writing, 
the price shows a rise on the week. The Preferred and Ordinary 
have held their substantial gains, the latter being a further 10s. to 
the good. 

The hope may, perhaps, be permitted that the rise of 3 points in 
Underground Electric 44 per cent. bonds is gratifying to some who 
have read the various recommendations made here from time to 
time. District Ordinary is 4 to the good, but Metropolitan 
Consolidated keeps merely steady, and the electric railway issues 
are unchanged. Brighton Railway stocks have come to the front 
this week, the Ordinary and Preferred rising 2 and 3 points 
respectively. The latest labour difficulties have so far had but 
slight effect upon the prices of the steam stocks, the Stock 
Exchange view being that so grave a crisis will be short as it is 
sharp. 

Metropolitan Electric Tramways Ordinary have hardened, and. 
British Electric Traction Debenture stocks are good, the 5 per cents. 
being 2 better, and the 44 per cents. rising a point. Brush 4$ per 
cent, perpetual Debenture being quoted ez dividend, is marked down 
to 394. In the. foreign group, Calcuttas, of both kinds, are better, 
and Mexico Trams rose lj. The bonds have just been quoted ez 
dividend. Rio Trams are 96%, and Sao Paulos are good at 155. 

Industrial and manufacturing shares are mostly firm. Oastner- 
Kellners have hardened to just on £3 a share. Babcock & Wilcox 
rose to 51. British Insulated Ordinary and Preference are both bs. 


to the good, the former attracting attention by reason of their high 
yield. Henley's are now ez their 5s. dividend, but the price haa 
declined only half that amount. The 44 per cent. Preference 
shares are 6 middle, aleo ez dividend, 

Electricity Supply shares remain quiet and almost featureless as 
regards the Metropolitan issues. Brompton Preference have been 
marked down ys, and London Electric Preference d, ex 3s. dividend. 
Amongst Provincial shares, Newcastle-on-Tyne Ordinary and Pre- 
ference are } higher, to bring the prices into consonance with the 
prices in the local list. 9 

The principal features in the Electricity market are the rises in 
Mexican Electric Light bonds and Mexioan Light and Power issues. 
Mexican Light and Power Common rose 5 and the Preference 31. 
In explanation of the demand, the market simply say that the 
public are ready to buy second-grade investment stocks, as well as 
bonds. 

Rubber shares are dull and spiritless. The auction sales to-day, 
Tuesday, went sluggishly as regards the prices obtained for the 
material, and there is nothing at the moment to induce renewal of 
appetite for the shares on the part of the public, 


* Unless otherwise stated, all shares are fully paid. 


t From Manchester Share List. 


Continued om next pede. 


4^ Ü 
Vol. 67. No. 1,711, Seprempee 9, 1910.) THE ELEOTRICAL REVIEW. 429 
SHARE LIST OF ELECTRICAL COMPANIE 8. 
TELEGRAPH AND TELEPHONE COMPANIES. | 
MEM mM . MEME VINE Business done | 
Btook | Dividends for the last | “losing e ended * 
Present Quotations | Quotations or! Yield 
eri NAME. anaro | be r, J, dE A e vai 
e art Sh EU tcm i2 zu M CC dE ae YO gs CUL m qo TU: SO . „ 5 | = 
1908. | 1907. 10090. Highest Lowest. i 2 s. d. 
il Nil 8i— 8% 8$— 4 ee ee + “l Nil. 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 Nil | Nil | N : K 5 i: : i 1 
288 Do. 5% Deb. Red. Iss. at 98 9) script all paid | Stock 5 % |56 % 5 = = 3 1 2 
956198 000 American Telephone & Ps s Cap Btock 0 $100 | 8 2 8 ro 8 42 8 3 196 p pe pe 189 +8 ee 
58,000,000 |{ Do. Collat. Trust, 4% "58,001 to 78,000 | brand s a E 4% e = : a er 
9 0,70 DES dt e rin 6 % Pre L. do ze Bock 2 6 6% 27 110 112 110 —119 ES l 1194. FOE 67 2 
8,920,770 | Do. do. do. err Ee i : - - ae i $15 
41,795 Anglo-Portuguese Tel, 5% Mort. Deb. Stock Red. 100 5 5 5 - 101 EC 1 100 xd * 
44, 000 ephone, Nos. 1 to 44, i £s zi = e li d 2113 
2,449,176 Commercial Cable, Sting. 500 year 4% Deb. Sk. Red. a : > 3 0 84 — S 81 — 86 8 i 4 E 20 
pe BN a TE 10% Prein. 10 {10 jo% 10 & 10 1 1 — 17 » E. 5 15 1 
12,981 | Direct Spanish Telegraph, Ord. * T a 5 4 4 i 1 : m = oe eee 0 
0000 Do: do: ii Dee, lL s [a [4 p" 4 100—192 100 —1 5 ai .. |4 88 
90,000 Do. do. 5 TE E 11 0 
60, 710 Direct United States Cablte .... 105 9 1 : 10 —11 15}— 16 | 16k i | d imo 
96,000 | Direct W. India Cable, 44% Reg. Deb., 1 to 1,900, R. Sn 7 1 | 40 | Bu TERT „ 
2000000 To. SPM 8% Pret Boe: 100 % % | BAR, % . — 86 B — 605 att | ae ee 
1.606.706 Do. 4% Mort. Deb. Stock Red. Stock 4% 4% (4 9, | 4 10 1044. | 1 1043 1034 108 D 3 16 T 
mol De 41 Bab. Stock pue eme War eas 1 141 1 100 —1 ‘as 3 + 8 18 5 
752,400 : *** . 
2, East. & B. Afric. Tel., 4 96 Mt. Db. Mauritius 26 4 95 4 96 4 06 4 96 100 —102 100 —102 N ae ae 3 18 5 
200,0001 ^ - Bub.) 1 to 8,000 
10 | 54% | 5j 53 104— 11 103— 11 104 108 e 5.6 6 
181457 oe Doe 955 Pruna % Pret... .. ..| 10 6 6%16% 6 $ '" 18—1 18 — 184 i "i oe 4.8 1 
LJ . eee ee ee S. . n w } . 
150, Great Northern Telegraph, of Copenhagen. n D 2 i ins 2i— = 125 > "i d hn a 6 26 8 
17,000 | Indo-European 1 AME ty beet ; 4 dud 86 |S. ^ alius 
250.000.000 Don 0. % Cum. Pret. |) 2. . 3100 4% 417 "4 — 75 74. — 78 „„ aca 
? * e LJ U ee ee ee " " M A 5 i 
394,190 | Marconi's Wireless Telegraph "cU 1 N x Di x pg — B 17 5 6 8 
8. 402 e e ae ae pias "Pa * 1545 V 5 |5 E. 18/6 " — 5 Bu 
L] e N . e ee A ae 1 a | : . 
i-a WERE EHI IHE RS MER | aes | ie) ea 
9,795, . . . y 10 — 1 10 — 1 TN 25 55 6-11 
s 1 Cum. Ist Pref 10 6 6 6% | 6 
15:000 Do. 385 4 Cum. 2nd Pref. .. 10 5 416 6 A 6 10 — 10 — 10 1 , 5n E 
000.000 do. "Sg % Deb, Book’ nel. | Book | 84%, | 42 | BAS | HE | o 99 —100 eoo Posh | 810 0 
1 068.196 Do. do. 4% Ded Stock Red... 100 4 4 |4* 4 84-1 0 99 1% = : tà 3 19 3 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully paid. i : 4 A i : if if i 5s 2 133 
188.855 Do. do: oM Red. Deb, Stock. 10 1% 4% 44 4 86 — 88 86 — 95 87 87 A £101 
n uter's  .. T e s T e e A E 2 | 
1457968 Telephone Co. of Egypt, 44 % Deb. Red. 100 44 4 4 X, | 48% | 120 —100 15 1004 z : 100 4 9 k 
3,042 | Submarine Cables Trust..  .. .. ..  ..| Cert. 8 A 3 ; 5 i im 15 d 
149050 F $5 un. rel., Nos. 1 t0 40,000 5 |54 5 J |54 5 L4 2 af ji 5 8 4 10 11 
LJ . . . * * P- 1 
90,008 | W. Coast of America, 1 to 30,000 & 58,001 to 58,0088 23 | 2i 3 1 | 1 5 — d : 2 10 10 
150,000 Do. 4% Debs., 1 to 1, 500 guar. by Braz. Sub. Tel. 20 - - 1907 A 144 in| dé j LN. 
300,0 | "Do. eho! 4 t Deb Block Red.. 10 4d J %! 100—109 105—103 E " . 38 18 5 
888.1 | West India and Panama Te egraph .. ... | | 10: | NĒ | N | NĪ | Ni 1 H — 92 | 186 | 158 d Nil 
^ j 10 8% 6 * 6 5 9 9 bs Se .. | 618 
84,568 Do. do. 6% Cum. 1st Pref. Ee us 96 e 15 i 93 A z i 4g 15 610 
4,660 Do. do. 6 & Cum. 2nd Pref.  .. || 10 | Nil e 5 A ES : : tu 1 10 
80,0003 Do. do. 65% Debs., Nos. 1 to 1,800 100 596515965 5 00— ; : 
— M ra 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. i 
| Anglo-Argentine Trams, 5% Cum. 1st Pref. 1 00 5 3 5 % 41 413 412 Ati 91/108 90J- . 588 
640,000 i 640,000 » | 
500,000 Do. 5 % and Pref., 800,000 to 1, 500, 000 5 sc usb sq 4— E. 2 E ^ ai + wl 5 13 8 
4,465,674 Do. 4% Deb. Stock — .. .. Stock. |4 4 100 —105 105 — 2 92 à : 4 6 8 
582,987 Amana E TAM a Deb. Stock .. an Me 3 2 2 z z ^ pee m s 53 = x 1144 
100.000 me do. 8% Cum. Pref., 1 to 100,000 a il 6 K 6 4 6 6 1 1% d$ Low i ed 3 19 0 
: i inium 5 % Mort. . Red. oi „ T m P " B 
1.800.000 British Columbia E. il Dei. Ord. Stock 100 6 8 8 8 7 143 —122 143 —122 i a » 5 E 10 
i 55 f. Ord. Stock N = = 2d P 
400.000 De 5% Cum. Perp. Pref. Btock ME | 100 5, 5 5 5 110 a3 | 155 -i 133 j 11g | +i ‘ 7 9 
: Do. lst Mort. Deb., 1 to 6, EC = | — . 2 8 
214.000 Do. 4 & Vancouver Power Debs., 1 to 2,200 100 | 4 $ 4 4 d 100 —108 oq 100 —101 d | : -> 4 RA 5 
189,901 | British Electric Traction  ..| 10 Re ee le ane I: : | * i.p | hijo . Nil 
161,487 Do. do. 6% Cum. Pref... . 10 SE en Ex m E 8 
658 | Do do. 5% Perp. Deb. Stock . Stock | 5 % |5% | 5% | 5 — 90 . | 
528.906 Do. do. 4 % 9nd Deb. Stock Red. | 100 43% | 43% | 44% | 44 6 —73 | 67 — 74 UM + 6 i 7 
100,000 | British Insulated and He Cables 2s s 5  |10 10 10 10 61— d — i | bi 1 5 13.4 
100,000 | Do. do. 6%Cum. Pref. .. . 5 6 6 & 6 V 6 51— Ga = 13 7 
600,000 | Do. do. 43 % 1st Mort. Deb. Red... | 100 4 4 4 3 101 —104 101 101 alc — 151 
204, 9407 British Thomson-Houston 43 % 1st Mort. Debs. .. | 100 4 43 44% 4% | 100 —103 9 — ET vs > 
400,000 | { British Westinghouse 6 % Pref, 2001 7 75,000 5 | Nif ND] NI} ND] &— „ A— |. . Nil 
, ’ — 
1,816,853 Do. do. 4% Mort. Deb. Sto. 100 47 4 493, |4 61 — 68 61 — 63 a : : 6 RA 0 
: Nil | N E : | 
;Browett, Lindley & Co., Ord. .. Ka ii es 1 Nil | N ind oN 
59000 EDO. do. '69, Cum. Pref. ..  .. 1 | Nil | Nil | Nil | Nil | 14% to 14/6 to 15 [s 2 2d Nil 
140.976 | Brush Electrical Engineering, Ord., 1 to 108,781. 3 | Nil | Nil | Nil | Nil i s i dos 0 — m 5 „ Nil 
200, 000 Do. do. Non-cum. 6 % Pref... m 2 Nil | Nil | Nil. Nil 0 — ; x as c» wit 
000 Do do. 44 % Perp. Deb. Stock .. | Stock | 4 4495 | 4 3 — 44 .| 87—42xd| .. . AN 
125 4$ % Perp. 2nd Deb. Stock.. | Stock 4 4 22 — 26 — 96 bs y x 17 6 8 
181610 | Calen ni 0 uo] 8 4 | 4 43. *4— d l e | tg | 4H 9 
187,610 | Calcutta Trams, 1 to 187,610  .. 14 S E : 85 E : : i " 1 : DEP ES. se E 
000 Do. A , let Deb. Stock 0 44% 43% | 4396 | 43 — 9 96 — 99 n — | 41011 
59:000 Callender's cone a Guin Pr shares T ss b s 2 B * : y 3 9 — 10 5 9 i s " 18 : 
Do. o. um. Pref. .. s T 4 
800.000 Do. do. 44% Ist Mort. Deb. Stock Red. | Stock 44%, 4 44 44%, 10081 101 —1 ; 1013 1015 +3 4 X 5 
491,222 | Cape E. Trams., 1 to 491,222 $a = - 1 E 1 Ti 123% i z " — 9 saa ide nel 
210158 S m imn 4 tot Mort. Deb. Stock 100 ma 44%, | 4 10 —107 104 —107 1 ‘i E 4 10 E 
1,890,690 Central London Railway, "Pa wn "EL ‘ihe SK : 96 i 41 8 $ bo s a ER z 8 851 i E : 420 
854,665 Do. de: Dei. T do i Stock 4 | 2 à 2% 47 — 49 47 — 49 $ " À 1 1 10 
1,490,000 | City and South London Railway Stock | 2% 24 14 1% 27 254 m 28 | 25 à : ài 
85,000 Crompton & iu 15 85 args ee 8 5 96 i ; E "a Ioa 
. ort. < : 5 id - M E a 
100% { 6000 of 2100, aad 501 11,000 of 250 Rea — ]| 5 * 6 * 595 6 4 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


T Closing Closing Business done | Rise +| Present 
Present NAME pe 8 Dividends for the Quotations Quotations week ended ar Ped 
Issue : Share. last four years. Aug. 30th. Sep. 6th. Sep. 6th, 1910. | Fall — | per cent. 
ux AD PME EL CTTOW ^9 1906. 1907. e | T » : i : : Highest, Lowest : r d: 
,000 | Dick, Kerr & Co., 1 to 260,000 . He 1 10 % 10 , % — jE - = is e 
Se O00 Do. do. 6% Cum. Pref., 1 to 805, 000 ia 1 6 4, | 672516 % | 6 % T: Trot! T. Et. 2216 c : A 91 
271,080 Do. do. 4h YY, Deh. Stock 100 44's, 1 iy | 44% cg 2 121— 132 | 2» 3 
60,000 | Dublin United Trams. (1896), 6 % Pret., 1 to 60, 000 10 % | 6% | 6 "5 6 w 3— 182 » Ni 
99,261 | Edison & Swan Utd., A" shs., £3 på., 1 to 99,261 5 449, 2 “o Nil | Nil p 11 a n ) S 
17,139 Do. "A? shares, 01—017, 139 es 5 42% | 29 45 Nil Nil E- == 15 Ad run 5 i 517 8 
807,595 4%, Deb. Stock Red. 100 * 4 Oo 4 do 4 % — ie 99 5 : P4 
67,720 5 % 2nd Deb. Stock Prov. Certs. all pd. 100 5 % . 5 | 59,| "7 — » Mi 
112,100 Electric Construction, l to 112,100 2 Nil | Nil Nu Nil 1 : 1 272 8 
81,390 7 9^ Cum. Pref., 1 to 31,390. . 2 7 7 7 'X T% 1 i - 8 E $570 
25,000 General Electric Co. (1900), 5 % Cum. Pret. as 10 5% | 5% 16%) 5 E. 7$ 1 | - 113.0 
200,000 Do. do. 4 ‘%, Mort. Deb. .. | Stock | 495 | 4 % 4% 14% §2 — a = : z4 N 
78,00 | Gt. N. & City Rail. Pref. Ord. * A" 495,110 78,000 10 |4% Yo, Nil | Nil jo 155 10 - s 
96,000 | Greenwood & Batley, 7 J, Cum. Pref. EM e 10 7% 7% 115 7 26 19-15 . 18 
80,000 Do. do. 5 & Mort. Debs. "m uds 100 5e 155. 55495 do 102 me 12 5 Te Di T 2.1856 
40,000 | Henley’s W. T.), Telegraph as d. fer ms 5 nt i F4 E 14 5 18 — 51 44— 51 40 E 2 1 
000 Do. do. 4 e ; so ^D — P . AN 
130.000 Do. do. 4$ % Mort. Deb Stock | TEM | HON 13 44% i 106 —108 "He 113 | i k : is 1 
50,000 | India-Rubber, Gutta-percha & Telegraph Works 10 10 96 "6 110 0 10 % |10 % M 15 = 5 n Nil 
87,500 Liverpool Overhead Railway, Ord. .. m 10 Nil 4% | Nil Nil 3 $ m 7 10 d 
10,000 f Do do Pref., fully paid 2 10 5 5 ^ 5 0 5% 41— 2 11— 2 Nii 
600,070 ponder United Trains. (1901) 1 to 50, (07 .. S 10 3 J, 3 Nil 1 A | Ni 
399,930 do. 60, 008 to 100, 000 e 10 3 % 3 9*6 Nil 1 — 2 ^ — 46/8 : 5 
125,000 Do. do. 59 o Cum. Pret., 1 to 125,000 10 5 % | 5 % 9170 2 — 2 9 = "i Bt PE 
1,649,930 Do. do. 4 *, Ist Mort. Deb. Stock.. | 100 4 % 4 % 5 4 ho 67 — 5 B41— 391 EN x NP 21091 
5,792,062 Metropolitan Consolidated ie s 100 1% % 1.5 1 0 33 — 4 a § 5 652 : 201 
2,640,914 Do. Surplus Lands. es T: it 100 2175 , 215 214 23% 65 — 6 1 fant 213 41 A RS 
3,235,000 Do. District .. e e| 100 | Nit | Nil | Nil | Nil |. 204— an uc a EE 
391,337 | Metropolitan Electric Trams., ‘Ord. ze zi 1 " T 405 23— 42 t y^ bs d d 
314,016 Do. do. Defd. " 1 | Nil | Nil | Nil | n W à = 1 5 10 5 
500.000 Do. do. 5%, Cum. Pref... 1 (5% 15% [5% 505 are = ; ^ | 510 3 
823.200 "ir ur E 5 E 1 Ld pd ue | Eus 121 —293 c 1223— 1213 121 122 111 416 5 
23,200 | Mexico Trams Co ommon Stock .. a vs ex = 6 cH 1 d 
S 0 000 Do. Ist Mort. 60-year 5 ^5 Gld. Bas. TE 23 2s 5 5, | 5,56 994—100; 973—981 » 1004 97 : | 5 En 3 
245,500 Potteries Electric Traction. " Pu a 1 4 % ` 4 oD Nil uv m ‘ -— | n is ic 
245,500 Do. 5'X, Cum. Pref. .. se ee 1 5 "o 5 % | 5 Co 5 45 — 7 E | Ps 
245,000 Do. 4$ of Deb. Stock oe se ee 100 44%, 44% iu i Ad" 82 T ie 91 Ra — 3051 | 36 | 818 à 5 14 9 
37,350 | Telegraph Construction and Maintenance.. 12 15 2o y 15 o 17 “ H m a l Ee | 2s d 
140.0007 Do. 4%, Deb. Bds., 1 to 1 500 Red., 1909 100 % | 4% | 4% 14% 100 — o iod ES | PA 148 
1,000,000 Underground Electric Railway, 55 ; Prior Lien ae n ae - 5 on "m 103 —1 ds po e 
2,800,000 Do. do. 44% „Bonds PE Y |o | 44% | 4996 89 — 91 92 — 94 9 9 ' + 
4,900,000 Po. do. income Bonds J u . „„ e gg = a 89 — 41 1 : 
’ 66,666 Willans & Robinson, 1 to 80, 15 115 80, Dake a I Nil K 2 5 % ay i — ij i 11 ; Bar E 
66,666 Do. 6% C. P., 30,001 to 80,000 & 125 to - S 95 5 PE " : 
245,495 Do. 4% lst Mort. Deb. Stock $3 100 495 |4 6 | 4% | 4% 60 — 70 60 70 5 14 
ELECTRICITY SUPPLY COMPANIES. 
i eee o F i 
80,449 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 1 5 10% 10 % 10 % 10 % 9- m e n |613 
9,551 Do. do 7%, Cum. Pref. 5 " o Y „ 7 05 i 905 T E Ls 1 
400,000 Central Electric Supply 4% 6 Guar. De b. Stock .. 100 4% 4 % 4 E 4 % ; 102 = ‘ M is 9 
80,000 | Charing Cross and Strand Electric ity „Supply M 5 5% % | 5 % 5 k | A 42 A TOE 2 
80.000 Do. do. do. 44 *, Cum. Pret. 5 4% | 445%, 4% aX ; 8 i : veo o 1H 
80,000 Do. “City Undertaking u, x, Cum. Prf. 5 iis, | 43 | 44% | dà'X i. 97 E: 99 | ! » | 42 6 
445,736 Do. do. 4%, Deb. Stock Red. " 100 45 4 E | 4 3 4 E: f i : ; T 5 
49,436 eas Electricity Supply, Ord. e 5 44% | 437, 4 % a% : oe : a | 20 
175,000 do 4%, Deb. Stock Red. .. | Stock ' iy %% 45.0 45.5 { $ $ T 3 ats | $9 
70,595 | City of | London Elec. Pub. Ord. 40,001—110,595 10 65,675 | 6 5 7 % | uu 114 nj mca 
40,000 Do 6 A, Cum. Pref., 1 to 40,000 10 6% 5 | 6% 6 2o + ^ 125 Y TE 
400,000 Do. 5 &, Db. Stk. e e | Stock 15 0,15 % 5 % 5 , 120 124 l i: E | 1910 
200,000 Do. 4) % 2nd. Db. Stk. fe 2 100 | 44% 44 44% | 44% 99 | 1E 20 , TM Mn 
50,000 | County of Durham Electrical Power, Ord.. : 5 4 5 2 Nil Nil ; 3 — : , 23 10 
50,000 Do. do. do. bw, Pret. 5 907015965. 5 A 5 A 3 T — xi i de 
250,000 Do. do. do. 5% Ist Mtg. Deb. | Stock 95 —V 5 5 he 1 2 | T 5 
40.000 Countv of London Electric Lighting, Ord. 1—40,000 10 ^ 5 F > Tk ii — 115 163 | 5 
55,000 Do, do. 6o» Pref, 40,001—60,000 | 10 6 16% | 6% | 6 % oy 11 105 a ae ee 
400, 0007 Do. do. 4a, Deb. Stock Stock 43% Mo 44% 44% lt E E | i 77 
400,000 Do. do. 44% 2nd. Deb. Stock.. Stock | 447, | akes 4 | dl : 100 — by x 
80,000 Edmundson's Electric Corporation, Ord. Shares. 5 Nil Nil | Nil | Nil ; ' A. «js be bos 
80,000 Do. do. > ^5 Cum. Pref. ; 5 | 3 | Nil Nil Nil 4 3 | 93 E. ts vs S FOL" 
480,500 Do. do. 44% Ist Mort. Deb. Stk. | 100 | 44% | 44% 43% 2% 25 — 78 DINE s a ee 
$8,150,000 | Electrical Dev. Co. of Ontario, 51st Mig. Gold Bnds. | 2500 | GCC En — : 1.— M 3 m i EHE pd 
10,000 | Folkestone, 1 to 10.0 : E 5 54 D 5) ^ 55.0 5550 11— | Hu di s Ld. 
10,000 Do. 5 «e, Cum. Pref., 1 to 10, 000 os oe 5 [ 5 A b 0 5 2 5 2 o —10 99 102 oe 4 8 8 
90,000 Do. 43 % Ist Deb. Stock - vs si 100 Ag, 4% 44°% B% 99 — ; — 2 = D 
15,000 | Hove, 1 to 15,000  .. 25 5 19% | BAY | 52 55 | Bs M. zd n, - 2084 
$1,376,000 Kaministiquia Power Co., 5 y, Gold Bnds. . "S 100 is „ 5 3 he M 71 iy E d 
21,000 | Kensington and Knightsbridge Ele ctric Ord. i3 5 10 do 10 | 8 Bo 8 m 0i 932 aes od du pre 
90,000 Do. do do. 4 9$, Deben. Stk. | Stock 4% 4 5 4% | 4% 93 — 5 — 2 E: id 
11,000 ! London Electric: Supply Corporation, Limited, "m 5 i : » "ur | ^ % | ; e F MB 52 xd da d 
Do. do do % Pref... 5 7 „ 0 99 ien 5 — i. — i 3s 
912.355 Do. do. 4%, Ist Mort. Deb. Stk. Red. Stock 44 "S ANN | 1 o 4 E 90 — A 90 = m ms m : T d 
200,000 Metropolitan Electric Supply, 1 to 100,000 , $E 5 8 6), 5 ^ 5 he 34 — ae 41 ! ys 5 00 
76,121 Do. 43 % Cuin. Pref. 1 71, . .. 5 3% 4 | 13% | din, 4 cu quist x E AE 
235,000 Do 44‘), Ist Mort. Deben. Stock .. | Stock | 4405 | ivy 15, 43.5 102 — va — 5 = ud. 
248,000 Do. 34%, Mort. Deben. Stock Redem. | Stock i 35 55 21 v | 36% i 33% | n i = — 0 = E T „ 
$6,000,000 | Mexican Electric Light Co. „5% Ist Mtg. Gold Buds | 100 5 5 „, 5 °% 5 96 847 — we : — ie 7 3d 12 $ 15 n 
13,585,000 Do. Light and Power Co., har COMM E inen " | z % 33.5 | : di NE wx 11 - 10h iK 1055 5 i5 
$2,400,000 Do. do. ro um. Pre Stoc oe ae KL is zs d p ii "m d B j os 
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900,000 Do. do.  5b^,Deb. Stk. Red. E 100 5 E 5 o 5 55 5 5 10031023 = 24 75 3 
40,000 [St. James’ and Pall Mall Electric Light, Ord. t 5 10 , 10 5, 10 % 10 , 7. 8 (ice 1 Á T : 
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BRITISH TRADE IN THE RUSSIAN 
FAR EAST. 


IN a recent report on the trade of Vladivostok and district. the 
British Consul states that the comparative insignificance of British 
trade in that district is undoubtedly due to the fact that no attempt 
was made in earlier times to gain a footing. This allowed foreign 
firms which foresaw the ultimate development of the country to 
consolidate a position which it would be very difficult now to shake. 
Moreover, local traders and merchants are used to dealing with 
German exporting firms, and have always found them willing to 
fall in with their methods ; to quote with Russian weights and 
measures, and to send catalogues printed in the Russian language ; 
moreover, being established on the spot and with a thorough 
organisation behind them, these firms can offer terms of credit 
which British houses, not being locally represented, hesides being 
unfamiliar with local conditions, would find it quite impossible to 
consider. German houses are notably assisted by the fact that the 
large volume of German goods imported had rendered possible the 
organisation of direct steamship services from Hamburg and Antwerp 
which ensure to German and Belgian goods an advantage in freight 
over British goods and also avoid the delays of transhipment. 

The apathy with which this country has been regarded in the 
past by British trade is regrettable, and does not appear to be 
justified by circumstances, for over and above the important pur- 
chasing element provided by Government demands directly and 
indirectly, there should be taken into consideration that of the 
local population, the extent of whose wants has probably not been 
realised. It is true that it is small and extremely scattered, con- 
sisting mainly of peasants whose requirements are few and simple: 
yet. compared with the peasant class in European Russia, those in 
Eastern Siberia are in a position of relative affluence. Consequently 
it is extraordinary that no serious or consistent effort was made to 
obtain a share of the trade, and this in spite of the fact that. 
Vladivostok is within easy reach of such important commercial 
centres as Shanghai, Tientsin and Yokohama. Why this should he 
so is hard to say, but it is probable, in the first place, that the big 
British firms established in the Far East, have found till recent 
times that the Chinese and Japanese trade was sufficiently remunera- 
tive to occupy all their energies, and that in the second place, they 
have held aloof on account of the general spirit of ignorance 
and mistrust with which they seem to have regarded things 
Russian. Undoubtedly the opening up of business in Russian 
territory requires special experience and knowledge of Russian trade 
methods and traditions which British Far Eastern firms do not 
possess, but it is remarkable that not one of them has taken the 
pains to try and acquire these. Within the last two or three years 
signs of a change of attitude have become discernible, and it is 
satisfactory to be able to note that several enterprises of real im- 
portance have been taken in hand recently by British firms who 
have taken the initiative in exploiting the country's natural 
resources, These enterprises have not been uniformly successful : 
there has been a tendency to inaugurate them without proper study 
of local conditions and necessities. 

No difficulties are placed in the way of foreign trade provided 
that persons desirous of entering into commercial relations will 
take the elementary precaution of learning the language of the 
people with whom they wish to deal, and will quote to them with 
weights and currency with which they are familiar. 

Both of these points have been dwelt upon ad nauseam in the 
reports of those who have studied the possibilities of British trade 
recovering its proper position in the Russian market: neither of 
them has as yet obtained the attention it deserves. They are both 
of capital importance and their observance by German firms has 
been a most powerful factor in their success. In Asiatic Russia 
generally the English language is, to all intents and purposes, 
unknown, and advertising matter prepared in that language is next 
to useless. In Vladivostok and other commercial centres there is 
a general acquaintance with the German language, but throughout 
the country this language also is almost useless and the employment 
of Russian is imperative. 

The use of Russian weights and measures and of Russian currency 
in quotations is most strongly to be recommended. The inch and 
the foot are, of course, universally accepted, but, with the exception 
of these, neither our measures nor our weights or coinage ure 
understood, and their use, even in Vladivostok itself, puts us at a 
serious disadvantage. The metric system is fairly widely known, 
and is in current use among the larger firms dealing in foreign 
goods. 

A passing allusion has been made above to the great extension of 
the credit system here—a feature which probably owes its existence to 
the fact that the country is à new one with numerous opportunities 
for investment, but which, for various reasons, has not till latterly 
attracted capital in any large quantities from the outside. Here 
cash transactions are, except in the case of foreign firms, compara- 
tively rare: the great number of payments are effected by means 
of " veksels"—that is to say, promissory notes—which, though 
legally transferable, are, as a rule, taken direct to the banks and 


there discounted against the signatures of the drawer and payee 


and in some cases a third signature. Veksels are currently given 
here for from 3 to 18 months; the banks discount them usually up 
to 9 months. The present rate of discount in private banks for 
these transactions is 84 per cent. for veksels at 3 months, 9 per 
cent. for those at 6 months, and 94 per cent. for those at 9 months. 
It-will be observed that money here is exceedingly dear, and busi- 
nessds severely handicapped by the impossibility of obtaining funds 
at lower rates. These rates can be kept up because there are only 
two private banks doing the business, so that competition ig limited. 
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"MODERN LIGHTING. -~ 
By C. TOONE. 


THE present brief article is merely intended to introduce a 
few tables and & design ehart, which the writer has compiled 
from various sources (including his own tests). The notes 
may be divided into two sections (u) Dealing with the 
luminous effieiency of various sources; (5b) Dealing with the 
intrinsic brilliancy of the same, and means whereby it may 
be reduced to desirable values. In this section the use of 
the convenient diagram shown in fig. 1 is explained: 

Section (a).—The data of Table I is fairly exhaustive, and 
needs little explanation. The figures in the last column, 
while showing the immense superiórity of flame arcs over all 
other known artificial light sources, also emphasise the very poor 
absolute (a8 opposed to relative) results yet obtainable. "The 
luminous efficiency of the best gas mantles. is very low (see 
Table I), and only the low cost of the form of energy 
employed enables it to compete with even the least efficient 
of the electrical lamps. A word of explanation is needed 
concerning the centre columns of Table I. It will be seen 
that the consumptions of gas and electrie lamps are there 
expressed in both candle- feet and B. of T. units 
in both cases. The conversion of the gas con- 
sumption figures to electrical units and vice versa 
is effected on the assumption of a 100 per cent. 
efficiency of conversion, i. e., the wattage 
value of the total calorific value of the gas 


burnt is calculated in one case, and. in the JL SREB: 


come in the direct line of vision. 


t ) 
LS — ———  — ane — —— —— —À 29 eee Oe 
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Even apart from such 
cases, it is desirable, for uniform illumination and on account 
of the very concentrated nature of the source, to employ 
either (1) globes; (2) shades or reflectors ; or (3) to adopt 
indirect lighting. 

The use of more or less opalescent globes increases the 
effective luminous area of the light source, and hence decreases 
its luminous intensity; it must be remembered, however, 
that the total available candle-power -is reduced by from 
10 per cent. to 50 or 60 per cent., according to circumstances. 
The Moore vacuum lamp has the lowest intrinsic brilliancy 
yet achieved in any commercial lamp (see Table IT) : this is 
& very important advantage, and such a source can be used 
without any globe or diffusing medium. The inefficiencies 
of indirect lighting. need not “be incurred in order to attain 
uniform and convenient lighting. The mercury vapour 
lamp is similarly, though less, fortunate in this respect. 

Incandescent filament lampe are frequently, and arc lamps 
practically always, used in conjunction with a diffusing glohe. 
This should be of such a nature and size as to result in a 
mean intrinsic brilliancy of its surface of from 0005 0020 
C.P. per sq. mm.—or as nearly within this range as is 
practicable. Globe diameters of more than 40 cm. are not 


TABLE I. 
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| Moan consump- Visible 


Energy consumption. 
; k 100 e ps s konii. total 


Candle-ft. gas 


other is determined the candle-feet of gas of per o. r. hour. rca | feat gus hours, | Per cent. 
gross calorific value equal to the wattage | p | 
absorbed by the lamp. hile such a conver.. Hefner — 120°0 | — | 120 010. . 
sion enables a very are appreciation of the Kerosene Bi 190 zB E usd 
relative efficiency of various electrica] and gas Fish-tail burner 07400 7110 | 400 | 1 m 
lamps, it is essential to note that an eract Argand | 0'320 568 | 320 | 57 — 
equivalent (i. e., 100 per cent. efficiency) 18 V elsbach mantle 070—080 124—147 | 730 13 xn 
assumed between the two forms of energy lnverted — , ee eed NN eee eee 
concerned. It is assumed throughout that Upright mantle antle ME dE 10 he 046 
the caloritic value of the gas burned is 600 Inverted " "039 TO 390 7 051 
B. TR. V. per candle-foot, and d chat 1 Kw.-hour. Acetylene c 160 — 16 0°65 
equals 8,414 BH. UV. The uivalent of Y e ics „ s 
a given. electrical sonanaption d therefore, cae oe 0057010 E "ns 150 130 
nol the volume of gas which, used in a gas Tantalum 0096 170 96 | 1°70 4190 
engine, would enable the generation of the i i x 3 T E 0 | i 2n | 
stated electrical energy; it is simply the eI „%%% E o 
thermally equivalent volume eru 100 im 5 5 5 a s 580 
r cent. efficiency of conversion. This point Enclosed are (D.C. and 
el been emphasised, at the risk of tedium, A.C.) ees VT 0085 — 0102 1:50—1'80* 9*3 1'65 1°20 
since unless it is fully appreciated confusion ee pe Ace DLE C ERELM 
must arise. ac. } '0011--:0028 | 0°20-—0'50" r7 (830 | 13—15 


To obtain the electrical equivalent of a 
given oil consumption per candle-power under 
the above conditions, multiply the gallons of 
oil per candle-power by the ascertained calorific value in 
B. TH. U. per gallon; divide by 3:414, and the quotient is the 
equivalent electrical efficiency in watts per candle-power. 

Seciton (b).—During the past few decades the average 
person has been gradually brought to require a higher and 
higher artificial illumination in his streets and living rooms; 
whereas “farthing dips" were the standard unit of illumina- 
tion a few generations ago, few rooms now have a lamp of 
less than 16 c.P., while many comparatively small rooms 
employ several hundreds of candle-power. This cumulative 
desire for more intense illumination must not, however, be 
carried too far. Beyond a certain illumination, the useful 
effect obtained decreases as the intensity ìs further aug- 
mented. The pupil of the eye becomes unduly çontracted, 
the muscles of the eye are strained and, in time, permanently 
damaged. At such high illuminations the optical sensitivity 
of the eye is much decreased. With the introduction of 
metallic-filament Iamps the necessity for preventing the eye 
from receiving direct illumination from the source was much 
increased by the higher intrinsic brilliancy of these light 
sources (see Table II). With the high intrinsic brilliancy of 
most present-day luminous sources, it is not sufficient to merely 
place the lamp out of the direct line of vision. Where 
mirrors are used to any great extent, it is almost impossible, 
except in indirect“ illumination, to so place lamps 
that either the real source, or some of. its reflections, do not 


* Reckoned on energy expenditure in arc alone. 
t 


convenient, hence the suggested globe surface brilliancy is 
frequently exceeded in the case of flame arcs. The diagram 
reproduced in fig. 1 will be. found very useful in globe 
design. By its aid the required globe diameter for a given 
surface brilliancy can be estimated, the M.s.c.P. of the 
source and the nature of the globe material being known. 
Conversely, with the same known factors, the probable 


TABLE II. 
INTRINSIC BRILLIANCT. 

Bource. c. P. per q. mm, C.P. per sq. in. 
Sunn weg T ss 1,000 645, 000 
Are crater... eee ‘ints 160 103,000 
Nernst filament 2˙2—4˙7 1,420 —3, 050 
Tungsten „ vis 985 2˙2 1,420 
Tantalum „ d T 14 900 
Osmium  ,, T T 1˙1 710 
Carbon „ 0˙4—0•9 260—580 
Incandescent gas mantle 0'077 50 
Mercury vapour emp. '905—'025 325—162 
Moore lamp 0016 1°03 


brilliancy of a globe of a certain diameter can be determined: 
again, a suitable globe material can be decided on if the 
remaining conditions are specified. The first suggested 
application is carried out as follows; the means of effecting 
the others will be obvious. To find the diameter of opal 
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globe required to give a surface brilliancy of about 0°10 C. p. 
per em.? with a lamp of M. s. C. P. 975 :— ` 
Through the point, on the left-hand scale of. fig. 

representing 975 C. P., draw a straight line through the aaa 
representing 0°10 C.P. per em.? on the second scale (from the 
left). Produce this line to cut the centre axis in a point A 
(this centre axis is purely constructional) Referring to the 
table at the head of fig. 1, it will be seen that the constant 
k = 0°50 for opal globes; hence, through « and tlie point 
representing K = 0°50, draw a straight line which. produced, 
cuts the right-hand scale in a point representing D =. 
395 em. (155 in.) %., the required globe diameter is 


VALUES OF K:- 
CLEAR GLASS . ovo 
HOLOPHANE GLASS 088 OPALESCENT GLASS Q69 
SMOKED A oao OPAL m 0 30 


' FROSTED aLass o ro 


' WEAN SPHERICAL CP. 


FIG. 1. 


about 40 cm. From Table III it appears that about 
40 per cent. or 50 per cent, absorption may be expected with 
such a globe (large globes absorb a higher percentage than 
small globes of the same material). 

No further explanation of the scope and use of fig. 1 
appears necessary. 

The desirable illumination in most interiors lies between 
0:7 and 2'0 candle-feet, as will be gathered from Table IV, 
which gives usual values of the illumination attained in 
various places. Whatever the illumination decided upon, it 
should be obtained as uniformly as possible over the whole 
area lighted. This condition is best satisfied by the use of a 
large number of low candle-power lamps evenly distributed 
over the area lighted, if direct lighting has to be used. . By 
this means, and by using diffusing shades, excellent results 
may be attained. Such a course is economically impossible 
when a very large space has to be lighted as cheaply as pos- 
sible; in such cases, high candle-power mame arcs, high- 
slung, give the best results. 

For interiors, the best illuminating system is nds db rec 
that of indirect“ lighting; the source should be entirely 
hidden from view behind a reflector, the inner surface of 
which should be silvered to avoid loss by absorption (see 
Table V). The reflected light should fall on a clean white 
ceiling, or on a matt white enamelled reflector if the former 


TABLE III. 


Clear glass ... 5—15 % | Ground glass . . 30—140 95 
Rippled glass . . 20—25 95 | Heavily ground glass 40—50 % 
Holophane glass. 20—30 95 Opal glass . 50—60 95 


is not available. It is very important, for obvious reasons, 
that this secondary reflecting surface should. 

I. Be a good diffusing surface. 

2. Absorb a minimum percentage of light. 


OLODE CIAMETER CM. 


3. Be white in Colour, so as not to change the nature of 
the light at this, its first advent into the space to. be lighted, 
Indirect lighting is of necessity rather. inefficient, but if 
properly. installed, the excellent amiformity of illumination 
reduces the average candle-power required. per square foot 
lighted by an amount almost N for d reflection 
losses. 

The olone af the. wall paper employed is. . ef. ‘such. 
maperang in! e uniform- e thas Table V is 


at: 


ES TABLE E AM 
| e e 
l Candle- Bougie Metres 
feet. (or lux). 
{ Daylight —in open G a.m.— | 
p.m.) . 2,000— 8,000 — 23,500—-94,000- 
Moonlight maximum " 0:028. 0'38 
; London (bright). 0013—0017 . © ay 200 
2 " New York (average) 0014 165 
Skylight at night (no moon 
New York... 0:001 0°0118 
: Mean street illumination .. 0˙085—1˙70 1—20 (7 mean) 
Minimum ditto — emall „ ee, e 
8 streets 0°0085 0°10 
S Minimum ditto —medium 
8 busy streets 0˙085—0˙128 10—1˙5 
^" | Minimum ditto city main 
(streets. 0170—0:255 2:0—3'0 
2 Average interiors... . 6˙70—2˙0 8˙0—23˙5 
€ Railway carriages ; 020—1'0 2°35—12°0 
2 For reading and writing: 
4 É well-lit tables = 10 12°0 
= | Lecture halls, shops, textile S 
4 factories, machine shops > 1:5—3'0 175—355 
2 Picture galleries and 
= museums pss Sa 17—32 20˙0—37˙5 
Drawing offices ... Les 2˙5—4˙0 29:5—47'0 
Theatre stages. „ + 9'0—40 35°5—47°0 
( Diffused daylight ... aie 10—40 . 120—170 


of value in indicating the relative absorbencies of various 
papers; when- possible, the. choice of a. decorating scheme 
should be deeply influenced by these considerations. - The 
information given in Table V can only be regarded as 
representative, since a precise and exhaustive classification of 
colours is impracticable ; also the nature of the “ finish ” of 


TABLE V. | 
l 2E percentage of reflected 
Material. ligh (angle incidence 352—465. 
Direct reflection :— TE EM 
Best mirrors ase "- ise 90 % 
Average mirrors bos eis 80 
Diffuse reflection :— 
White blotting paper "E e. 82% 
„ cartridge „ gus — .. 80 Sumpner 
„  foolscap a E 70 
Deep cream 55—60 ^" 
; | Light green.. 50 
$ Yellow and buff 45—50 
2 | Light grey : 42 
Pink. ais is ése ess sear? 36 
[Light blue. 34 
S | Ecru re ee 2E er 30 
"3 Medium blue s zs Esi ssa 25 
g < Medium green abs ER "s iss 22 
A Medium brown ... ae iss m 15 
Light red and crimson vs due 9—10 
A, | Dark green ... -— Sss Sus E 74 
© | Dark brown bes m ike d 7 
S Dark rell. 623 
9 | Dark chocolate s P -— 4 
< | Black cloth. sis 2 si ses 1--14 
| Black velvet SL. Ge bis -— 04 
Tissue paper e ang 888 40—45 
Newspaper ... avs -— TT 50 
Yellow wall-paper ... e. 40 
Tracing cloth and thick tchment vis 35 | 
Deal, yellow cardboard par .. . go f Sumpner 
Tracing paper e. 20—25 
Yellow painted paper, thin parchment 
and planed deal . 20 


a paper or paint has an appreciable effect on its coefficient 
of absorption, and so has the angle of incidence. The 
coefficient of reflection of various papers is not the same for 
daylight as for light emitted by electric lamps. The light 
from filament: lamps is rich in red rays, hence it would be 
expected that reddish papers, &c., would show a higher, and 
blueish papers a lower, coefficient of reflection for this 
artificial light than for daylight. "This difference is actually 
found to exist, and frequently amounts to 10, 20 or even 
30 per .cent. It will readily be appreciated, therefore, that 
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the reflecting powers of a given wall cannot be accurately 
predetermined. The amount of data available is as yet 
insufficient to warrant more than relative conclusions 
regarding various materials. Attempts to predetermine by 
calculation the illumination obtained in “ indirect“ lighting 
schemes are usually abortive. ds 

The writer has seen the reflecting power of a “ faint 
yellowish green grey " paper gravely carried to several places 
of decimals and the angle of incidence measured to a fraction 
of a degree ; such accuracy would be very laudable were the 
above qualifying adjectives anythiug more than a matter of 
individual choice and colour perception. Thus, selecting 
what was, in his opinion, a “faint yellowish green grey 
material, the author had it variously described by others as 
a "light sage-green," a ‘greenish fawn,” a *'dried-pea 
green," and a “faint olive green”! Clearly, while such 
vagaries of colour-classification persist, such precise measure- 
ments as the above are less justifiable than the determination 
of the horse-power of an engine to 1 H.P. in 10,000 H.P. 
from an indicator card. | 


— eer 
A REVIEW: COAL. 


By "INTERESTED." 


Look ING back through the accounts of the metropolitan electric 
supply undertakings, one cannot help thinking what a serious 
blow would befall these if, from some unforeseen circum- 
stance, the price of coal increased to any appreciable extent. 
The coal bill alone represents, roughly, about one-third of 
the total working expenses, and a strike of any duration in 
certain quarters would mean the total disappearance of profit, 
and, perhaps, a big pull on the rates for the purpose of 
meeting the necessary repayments of principal and interest. 
Upon the price of coal alone almost hangs the life or 
death of a station. What chances are there of such an in- 
flated market? Such a rise in price of fuel is quite possible, 
though highly improbable, but occasionally the improbable 
shows up as a reality. [n this instance so much depends 
upon the price of coal that those concerned should make 


TRAVELLING 
Crane 


LIGHTER 


FIG. 1. 


every effort now in order to guard against such an event 
ever occurring. A policy which favours sitting down 
quietly and waiting for trouble can hardly be termed wise. 
Look at the number of times this article is handled from 
the time of reaching the surface to its arrival at the 
generating station: railborne coal, perhaps, more so than 
scaborne. There is opportunity here for a little improve- 
ment. Of course, the various fuel-saving appliances now on 
the market (more or less useful) are also a consideration, 
but, although J should be going over old ground, the question 
of the users being their own carriers seems to me to be the 
spot where most money is to be saved. 

Those stations situated. on or near the river bank could 
combine, or several work together, for the purpose of enabling 
them to purchase at the pit's mouth. and bring the coal 
direct, from the nearest. seaport up river to alongside the 
Wharf or nearest available wharf to the works. without 
further handling, This arrangement would save lighterage 
dues from down stream up to the city or suburban wharves, 
Which now have to be met, and which are a big factor in the 
bargain. Only a shilling or so per tou, but that represents 


about 8 per cent. to 10 per cent. of the full cost. Say, 
but three stations came into line in this direction, and the 
total quantity handled annually is 40,000 tons. That 
means over £2,000 to consider. Again, being able to place 
contracts with the colliery-owners themselves for delivery at 
the nearest seaport, would most likely save the amount of 
a London agent's commission; say, another 1d. per ton. 
or £150 per annum. Should the ship, as suggested by me 
in previous issues, at any time over-run supplies, an oppor- 
tunity can always be taken of hiring the ship to others for a 
trip or two. Also, it might be possible to utilise the same 
ship for the purpose of carrying away the refuse of the 
district down stream to some dumping ground, or even right 
out to sea. 

This proposed venture being, comparatively speaking, new, 
some people are liable to be rather sceptical of such an 
arrangement proving workable or profitable. But look 
what others are doing. Look what our competitors are 
doing. Are they running their own tramps at a loss? 
Without mentioning names, J will give a few details. 

About four years ago a certain gas company, wliose 
works are not an hour's row from Putney Bridge, purchased 
a second-hand steamship and worked her regularly for many 
months bringing coal from the Tyne and Hartlepool neigh- 
bourhood down the coast and up river under many bridges 
to alongside their works in London. Orders were placed 
with the collieries direct. The trial proved so successful, 
even after taking into account the cost of the unloading 
gear, that a new ship was ordered and built to the particular 
requirements of the work. Being a much faster vessel than 
the old one, supplies very quickly became too plentiful, but 
little difficulty was experienced in finding other people 
willing to hire the ship for similar purposes. 

The enterprise paid better than was even anticipated. 
Therefore, what is to stop others from going and doing like- 
wise? True, the distance from Wales compared with the 
Tyne is great, but at the present time coal is brought the 
same distance by someone, and it cannot be suggested that 
the someone does the carrying for nothiug. 

Allow me to run over the arguments which have been 
used against the proposal. (a) Trouble in finding capital 
for the first cost of ship, pontoon and cranes. (b) The 
difficulties to overcome in order to get local bodies to co- 
operate in this manner for their mutual benefit. (7) 
Unloading facilities. (V) Space for storage. 

I will endeavour to answer them in rotation : (a) The sum 
each body would be called upon to find for a start could easily 
be met out of the funds in hand on the revenue side of accounts, 
t.e., from accumulated profits or reserve fund. If three works 
combined, about £7,000 each would be sufficient, and surely 
that is not an impossible sum to find. There is no need to 
think of taking up a loan for the purpose. (b) Where proper 
counsel prevails, these difficulties could be smoothed over bv 
some means. They are not so serious as to make it impossible 
for an amicable settlement to be arrived at, especially if the 
one big point is kept well to the fore, viz., saving money. 
The Councillor of to-day can surely be credited with 
sufficient foresight to enable him to see far enough 
ahead in order to observe the saving to be effected, 
and when in possession of detailed estimates, he could 
be relied on to work in one with another for the 
common good. (c) Unloading arrangements. Well. 
take a leaf out of our competitors’ pocket-book. Provide a 
large pontoon having a grab crane at either end, which can 
be moved from wharf to wharf when necessary. A couple 
of fair-sized lighters would also come in handy perhaps. By 
mooring the ship in the stream—where there is not depth 
enough for it to come close in to the side—beside the 
pontoon, coal could easily be dumped into carts on the wharf, 
or on the wharf itself, and when the carts are over-run, load 
up the pontoon for the time being. This arrangement 
enables the ship to get away again quickly. In fig. 1 a 
rough sketch is given showing how others manage the 


business. (7) Storage.—** Where there is a will there is a 
way." That is an old saying, and can be applied in this 


case. One thousand tons can be stored in nearly every 
works to-day, and at no time need there be more than 
1.500 tons in stock. If there is not storuge space now, 
make room. It will pay. 

Not so long ago I saw a plan being prepared of the river 
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from about London Bridge to Brentford, showing every 
wharf, creek and dock on the river side. with the approxi- 
mate dimensions filled i in, and a description of the class of 
goods used or likely to be used at all points. This was 
intended for a firm in the Nortli, who are reported to be con- 
sidering the possibility of forming a company for the purpose 
of carrying goods from around the coast to the river Thames, 
the ships being so built as to enable them to come right up 
under bridges to the wharves where barges are to be seen 
to-day. The scheme may be yet alive, and something more 
may be heard of the venture in the future, should the pro- 
posals prove practicable. This fact alone seems to point out 
that some business men are alive to the possibilities in this 
connection, 

Standing on one of the bridges under which the present 
gas companies’ ships pass, the various remarks passed to 
those aboard are highly amusing. By way of diversion here 
are a few I have heard: “ Do you stay out all night in 
her?" The answer which came smartly bac k was: No, 
we tie her up to a tree at night time." Another was: 
* Why don't yer c: all out ‘all hot" when yer brings yer old 
potato-can along ?" and, again, * Where are you bound for 
with that packet, Hong Kong?" These, and similar 

‘remarks, are called for by the "peculiar appearance of the 
ships as they pass underneath, as most of the standing gear 
comes down flush with the deck when passing under bridges, 
and they look anything but pretty. It is reported that on 
one occasion à voice hailed from Westminster. Bridge like 
this :—'* Captain,—Good luck to you. Business people 
should have done this years ago“; and, upon looking buck, 
the head and shoulders showing above the parapet proved to 
belong to one of the right hon. gentlemen in the present 
Cabinet. - 

Anyway, enough has been said to induce those really 
concerned in this matter to seriously think over the subject ; 
and, if I might suggest going a step in the right direction, 
perhaps the gas folk would not be above giving a little 
information from actual trial, if approached from the right 
direction. 


es 


REVIEWS. 


By H. R. Van Deventer. New York: 
London: Hill Publishing Co. 


Telephonology. . 
McGraw-Hill Book Co. 
Price 17s. net. 


Of the many books upon which the present reviewer has 
been called upon from time to time to express an opinion as 
to the merits or otherwise, he cannot recall one which 
presented as much difficulty as this one docs. It contains a 


vast amount of matter which probably cannot be met with^ 
in any other one text-book ; matter which might only be found . 


by careful search amongst the files of the technical Press, 
both English and American. Matter, too, which although 
of doubtful value to the British telephone engineer, might 
upon occasion prove useful to him could he lay his hands 
upon it promptly. Yet the reviewer looks aghast at the 
diction in which that matter is expressed. Of course, every 
reader is more or less familiar with the peculiar liberties taken 
with the Euglish language on the other side of. the Atlantic, 
especially iu scientific or engineering subjects, liberties 
which, if one may use the term, may perhaps best be 
described as scientific slang, expressions of doubtful 
origin, for the use of which justification is still more 
doubtful. Nevertheless, we have become slightly accustomed 
to see them in the American periodicals, but surely they are 
horribly out of place ina text-book. This is not the place, of 
course, in which to indulge in a tirade against the abnse of 
the English language ; at the same time it gives one pause to 
read in a text-book a sentence like the followi ing 

every so often the Exchange manager persuades himself, or 
someone does it for him, that this time the proposition has 
really been solved, and into a number of these instruments 
goes his hard earned, he to discover only too soon that it is 
a case of ‘stung again by Heck." Again, * If she (the 
operator) be one of the genus diligent, the operator will sever 

the connection ... . materially assisting the subscriber 
and enlarging his profanic vocabulary." — Further on we read, 


Li 


“the troubleman . . . gets a screwdriver or pliers across the 
right springs, he most assuredly will be possessed of the 
idea that the irascible and implacable brute—that incarnate 
thunderbolt—that mouster of the apper deck—an old horny- 
headed ram—has struck him fair and. hard, at which he will 
iuform you that you may... . . put out the placard for 
another bug shooter.” — [It is true that the author is here 
quoting from a journal, but in making use of the expressions 
he makes them his own, not, we think, enhancing the 
dignity of his book. 

The book contains over 500 pages, devoted to first prin- 
ciples, signalling and speaking equipment, magneto exchanges 
of several types, batteries — including secondary cells, 
charging methods and appliances, “outdoor construction 
(American practice), common battery equipment, testing 
methods and equipment, party line systems, automatic 
exchanges and wireless telephony. Among the testing in- 
formation is given some useful matter dealing with the 
testing and efficiency comparisons of many items of ex- 
change equipment: there is also a fairly sound discussion of 
the essentials of telephone theory. 

The volume seems to have been produced largely for a 
class of person which, at any rate at present, does not, we 
think, exist very largely in this conntry, that is, the exchange 
manager who has to do, or be responsible for, his own 
engineering work. To the operative and traffic staffs in an 
Euglish organisation it may probably be interesting, but 
doubtless too technical to be valuable, whereas, on the other 
hand, it will be somewhat too unscientific for those dealing 
with the purely engineering aspect of such work. To either 
class it does not seem to be worth the price charged for it, 
although it would be useful to have the book within reach. 
—R.M.H. 


By 


Price 


The Telegraphic Transmission of Photographs. 
THORNE Baker. London: Constable & Co. 
28. 6d. 

This is a subject which has many times been treated of or 
referred to both in text-books and in the scientific Press, but it 
does not appear to have had previously a text-book or a volume 
devoted solely to itself. It may be that this volume 
shows that yet another subject is to be added to the many 
with which the members of the electrical engineering pro- 
fession are supposed to be more or less conversant. "The 
author deseribes the most recent developments which have 
taken place in his subject, showing what measure of success 
has attended his own experiments and those of contemporaries, 
experiments which have brought what was previously 
scarcely more than a laboratory system into the region' of 
practical use. Ile refers to the history of previous attempts 
made to solve the problem only so far as such attempts 
have a bearing on the practical system which he describes. 
Of course the transmission of pictures along wires is such an 
attractive one that it appealed to many inventors, even in 
the earliest days of electric telegraphy—in fact, we may say 
that one of the earliest telegraphs of practical utility was a 
step in this direction, involving, as it did, the transmission of 
certain designs—arbitrary representations of a code—from 
one place to another, and, strange to say, the method then 
adopted, viz., the decomposition, by means of electric cur- 
rents, of chemicals in suitably prepared paper, has not been 
despised by many of the, may we say, „iu electricians of 
later date, even by Mr. Thorne Baker himself. | 

The book is very concise, and of course most interesting, 
but it is difficult to say whether it is written to the layman | 
or to the scientist. If the former, then the mathematics 
(which are not always convincing) were better left out. 
If, on the other hand, the author wished to approach the 
electrician, he is not mathematical enough. A casual reader 
would, in fact, wonder not unjustly whether Mr. Thorne — 
Baker is a scientist with journalistic tendencies, or a bond 


fide journalist dropping into science after the fashion of the 


A book dealing with a scientific subject 
the two 


immortal Wegg. 
must either be popular or strictly professional ; 
aspects cannot be combined. 

The author opens with a description of the Bakewell 
system with its relief image, make-and-break transmitter 
and chemical receiver, the translucent image and selenium 
cell transmitter systems of Bidwell, Ayrton and Perry, aud 
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Korn; progresses by easy stages to the telautograph (now 
in practical existence as the telewriter, described in these 
pages recently), and thence to systems where the variation in 
conductivity of photographically prepared films is employed 
for transmission. Different typesof receivers are fully described. 
A large amount of space is devoted to Prof. Korn's telautograph 
and many examples of its resulte are reproduced. Mr. Thorne 
Baker then goes on to describe his own system (the Telecto- 
graph), which, as he says, is really a modification or refine- 
ment of the original Bakewell system. His difficulties are 
described, and many examples are given with diagrams and 
illustrations. In this connection it seems that the author 
might have been spared much time had he had 
the assistance of a practical telegraph engineer—one con- 
versant with systems of high-speed telegraphy and with thé 
facts governing the transmission of waves or impulses over 
long aerial or submarine lines. A special difficulty 
in avoiding distortion to his pictures seems to lie in this 
direction, as he has had trouble in getting a wire to carry 
the picture-producing waves without distortion.; but it is 
gathered—we may not be quite correct—that his maximum 
speed of wave transmission does not quite approach the speed 
at which Wheatstone signals are actually transmitted. High- 
speed telegraphy presented exactly the same problems, and 
such have been successfully got over by the adoption of some, 
what one may call, little dodges now well known to the 
telegraph engineer. | 

However, the book amply repays reading, and Mr. Thorne 


Baker deserves congratulation for placing the results of his 


labours before the public. So, too, do the proprietors of the 
Daily Mirror, who apparently have done a lot to further 
Mr. Thorne Baker’s experiments.—R.M.H. 


V 


General Foundry | Practice. By WILLIAM ROXBURGH. 
London : Constable & Co., Ltd. Price 10s. 6d. net. 


The somewhat lengthy sub-title of this book describes its 
purpose. It is “a treatise on general iron founding, job 
loam practice, moulding and casting of the finer metals, 
practical metallurgy in the foundry, and pattern-making 
from a moulder’s point of view." The author has had 
many years’ experience as a moulder and foundry manager, 
and he claims that such a book as is here presented is 
needed. The inducement is held out (in the preface) that 
*the whole work is light and practical reading," and yet 
the happy purchaser will obtain “the greatest amount 
of information on foundry methods, inaterials and metals, 
with the least possible study.“ Which has a close 
resemblance to the advertisemente for patent medicines ! 
Despite these blemishes, the book is distinctly good. There 
are three main divisions : (1) General ironfounding ; (2) 
Jobbing loam practice ; (3) Moulding and casting the finer 
metals. Tacked on to the end of Division 8 are useful 
articles on practical metallurgy in the foundry, general 
pattern-making from a moulder’s point of view, foundry ovens 
and their construction, fuels, and ‘foundry tools. There are 
161 illustrations, many of them excellent, but here and 
there we come across one that could he improved. At 
times the phraseology is quaint, as, for example, a 
sentence on page 51, which runs, “I have never seen 
it necessary, even in a 12-ft. diameter *spur wheel,’ 
and, say, seven tons’ weight, in cast-iron, to split 
in more places than between two opposite arms; but 
were anyone to attempt even a much smaller diameter in 
steel, such would more or less end in failure, if split in only 
two places, through the casting concaving itself out of truth, 
thus making it impossible to gear with its pinion.” The 
author acknowledges his thanks to a lecturer in metallurgy 
in the University of Birmingham for assistance in editing 
this work. To be quite frank, we rather expected better 
results from collaboration with a member of the staff of that 
centre of higher education. | 

There is, however, much sound common-sense, besides useful 
technical information, in this book. The author talks shrewdly 
about men, and gives good advice concerning the selection of 
a foreman and similar matters. He has either kept copious 
notes or has an excellent memory, for he frequently gives the 
reader the advantage of his own experience. The pattern- 
maker and works manager should read pages 25 and 26 


for some home truths. One of the most interesting sections 
of the book is that which deals with casting jacketed cylinders. 
The reviewer worked for some months in a foundry in 
which large marine engine cylinders were cast, and the 
author of this book on foundry practice has explained many 
obscure points. The details concerning the moulding of a 
Corliss cylinder in dry sand, and of a 36-in. cylinder liner in 
loam, are excellent. : 

The subject of aluminium founding, is, of course, some- 
what specialised, but the author has evidently had experience 
in the work, or has obtained the full benefit for. the reader 
of someone else's experience. "The present writer has always 
heard that aluminium yellow brass is a difficult material to 
cast. The author gives reasons for failures, one of which 
is curiously expressed as ** undue temperature. 

Some few months ago the manager of an engineering 
repair works, employing about 80 men, requested the writer 
to recommend him a book on foundry practice, as he found 
that part of his work the least satisfactory. The reply given 
was * there is a splendid opportunity for someone with con- 
siderable experience to write such a book." While it is not 
suggested that the volume before us is by any means up to 
the standard it was hoped would be reached, yet it is worth 
mentioning that a letter has been sent to the above inquirer 
strongly recommending him to purchase this new treatise. 

We know, and respect, the practical type of man to which 
the author obviously belongs. He is an individual that can 
usually do a thing much more easily than he can Yi about 
it. The author of “General Foundry Practice" has 
recorded his knowledge thoroughly, if somewhat quaintly. 
To him, there is little or no blame for the defects of the 
book; he evidently had the common-sense to see that it 


. would be improved by collaboration with a University man. 


Unfortunately, it is the latter who seems to have failed in 
his work. However, we can sincerely recommend the 
treatise before us to those.interested in the subject of 
foundry practice. 


The Principles and Practice of Ironfounding. | By E. L. 


RHEAD. Manchester: 


The Scientific Publishing Co. 
Price 7s. 6d. net. | 


The products of the ironfoundry can only be satisfactory 
when skill and ingenuity have been applied in all the details, 
from design to the finished article, including the following 
stages: 

1. Suitable application by the engineer. 

2. Correct design, in detail, by the draughtsman, who 
should be well grounded in the art of moulding and the most 
suitable forms for cast products, 

3. Proper construction of the pattern by the pattern- 
maker, to enable the moulder to make the casting in the most 
expeditious and suitable manner. 

4. The preparation of the mould and cores, from the most 
efficiently graded and selected class of sand, to ensure the 
exact and perfect reproduction of the pattern, free from the 
accumulations of scum, sand and blow-holes due to want of 
proper venting by the moulder. 

5. The arranging of the most suitable composition bv 
the foundryman, by adjusting the mixture of irons to give 
the necessary fluidity, or other required conditions, to cause 
the product to comply with the engineer's specification. and 
tests. | 

Obviously it is no simple task to present in a single 
volume technical information which shall at once be of value 
to all the individuals engaged in the various departments 
referred to, but Mr. Rhead’s work will be found an excellent 
guide and reference to all engaged in the application and 
production of iron castings. 

Covering over 500 pages, well illustrated with clear line 
and process blocks, the work is divided into 18 chapters, 
with an appendix of useful data ; but as each chapter in- 
cludes such a large number of technical details, it is almost 
impossible to do justice to the hook in the space of a 
review. 

Being of a thoroughly practical character, clearly and 
simply written, the book will be appreciated by the workmen 
in the pattern shop and foundry, as well as the student und 
the engineer. 
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The Practical Telephone Handbook. By J. Pooue. Fourth 
Edition. London: Whittaker & Co. Price 6s. 


This is a revision of one of the series of well-known prac- 
tical books, for which Messrs. Whittaker & Co. deserve the 
thanks of many members of the electrical profession. Mr. 
Poole not only knows his subject both theoretically and 
practically, but he is able to place his knowledge in a very 
concise and clear way before his readers. The previous 
edition was amply commended in these columns, and for this 
edition little need be added in further commendation. 
However, with such a progressive science as telephony, and in 
consideration of the enormous developments which have 
taken place during recent years, the author’s revision was 
amply justified. We observe that very exhaustive re- 
vision has taken place in the chapters relating to common 
battery working, junction line working, open and under- 
ground line construction, the theory of telephonic trans- 
mission and the loading, by means of artificial induct- 
ance, of telephone circuits. The author has also added four 
new chapters, which include the subjects of development 
studies, wireless telephony and the latest ‘post office practice, 
both as regards local subscriber’s exchanges and trunk ex- 
changes. He has drawn freely upon information published 
in contemporary journals, and therefore his book, in this edition 
especially, is most comprehensive, and, at the same time, 
entirely free from padding. It should be comforting to the 
English engineer to be in a position to consult an English 
work on the subject. So many text-books come from across 
the Atlantic, and, although the information contained in 
them is good, no end of confusion may rise in the already 
more or less over-burdened mind of the telephone engineer, 
by reason of the peculiar nomenclature and phrase- 
ology, without which our friends on the other side 
would doubtless be unable to exist. The reviewer confesses 
to no little insular pride when, on reading Mr. Poole’s work, 
it becomes evident that the telephonesystems of the Post Office 
and National Telephone Co. are not so very many leagues behind 
trans-Atlantic practice as the disparaging remarks so fre- 
quently made by the carping critic would lead one to imagine. 
The author’s chapter on Automatic Exchanges is well worthy 
of perusal now that English engineers, having awaited with 
typical caution the results of American installations, are be- 
ginning to consider the suitability of these for our own needs. 

We can, therefore, with confidence, recommend this 
book to all who have, in any way, actual connection with 
the planning, working or maintenance of a telephone 
exchange system. It should also be available on the shelves 


of all who have to do teaching work on this subject for the 


various science classes.—R. M. H. 


PROTECTIVE SHIELDS FOR H.T. WORK. 


A DEVICE which is being introduced into this country, and 
which is extensively used on overhead and underground 
mains work in the States, is the Linemen Protector 
Shield, which consists of a rubber trough, which can 
be clipped over a live wire in order to shield it from the 
man working in the vicinity. Although we have not much 
use for such a shield in this country, owing to the scarcity 
of overhead wires and the practice of avoiding inter- 
ference with live networks generally, whether overhead or 
underground, yet there are, no doubt, occasions when such a 
device would be useful in this country, and its good features 
should appeal more particularly to the engineer in the 
Colonies. | 

As a matter of fact, the largest users of the shield in the 
States are the light and power corporations in cities like 
New York, Philadelphia, Chicago, Baltimore, &c., where 
underground networks are the rule. 

One of our views shows a gang at work in a cable subway, 
where a cable splicer is working on one phase of a three- 
phase circuit. The other phases are shielded with pro- 
tectors ; the splicer is also standing on one and another one 
protects him from contact with the lead cable sheathing. 

The large American cities mentioned above have each 
over 100 shields in use, six being the usual number on each 
repair or construction wagon. The shields are in use in 


many central stations, as they form excellent aprons, by 
means of which à man can lie across the bus-bars and often 
carry out some work, which would otherwise be dangerous. 

All the shields are carefully tested at 30,000 volts before 
leaving the factory, so that providing they are used intelli- 
gently there is no risk in using them. 


PROTECTIVE SHIELDS IN USE IN CABLE SUBWAY 


\ 

Some 200 American concerns are now using this device, 
to manufacture which arrangements are being made both in 
this country and Australia, as patents have been taken out in 
both cases. | 
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PROTECTIVE SHIELDS USED ON LIVE OVERHEAD LINE. 


The shields are being supplied by the Linemen Protector 
Co., of Detroit, Michigan, whose representative, Mr. E. W. 
Stevenson, is at present in this country (temporary address, 
12, Union Court, Old Broad Street). 
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GERMANY'S EXPORTS OF ELECTRICAL 
GOODS DURING THE FIRST HALF OF 1910. 


TuE following statement, showing the quantity of electrical goods 
of various kinds exported from Germany during the six months 
ended June 30th, 1910, is taken from the recently issued official 
statistics ; the figures for the corresponding period of 1909 have 


In, double centners (2294 lb.). 


been given for purposes of comparison, increases and decreases 


being shown ; — 


decrease. 
Dynamos, Motors, Converters, Transformers and 
Choking Coils, up to 5 Double Centnera weight. — 
To Austria-Hungary ase 3,500 5,000 + 1,500 
„ Great Britain eee 1,200 1,700 + 500 
” Belyium eee eee 1, 100 2,700 + 1,000 
1? Italy "v. [ENT ood 4, 100 4,500 rase 200 
„ Netherlands ois 1,200 2,100 + 900 
„ Russia in Europe a 1,600 2,800 + 1,200 
„ Spain - wee 1,000 1,400 + 400 
5» Other Countries axe 8,200 13,100 + 4,900 
Total ... Vw sie 23,100 33,300 + 10,200 
Ditto, over 5 Double Centners in weight. — 
. To France 880 7.400 9,400 + 2.000 
» Switzerland . 800 2,100 + 1,300 
„ Netherlands , 3,700 4,400 + 700 
. Belgium iis : 5,600 7,200 + 1,600 
„ Great Britain ... à 5,100 4,500 — 600 
„ Austria-Hungary ; 4,400 3,400 — 1,000 
m Italy . eco 14,000 9.200 ms 4, 800 
. Russia in Europe 5s 5,100 3,200 — 2,200 
. Norway... sia 1,700: 2.700 4 1,000 
y. Spain eee LEX) eee 7.900 3,400 — 4,500 
» Argentina e" ae 3.200 4,700 + 1,500 
TI Japan eve ore 6,100 3,100 TNT 3.000 
„ British S. Africa à 4,200 30,300 + 26,100 
. Mexico. i T 1,200 3.100 + 1,900 
„ Other n Bee 11,300 13,000 + 1,700 
Total  ... is 82,000 103, 700 ＋ 21,7 
Rotors and Commautators,-— 
To Great Britain .. eis 1,600 3,000 + 1,100 
„ Austria-Hungary > 1,100 2,700 + 1,600 
„ Italy s 1,400 2,500 + 1,100 
„ Russia in Europe aw 1,400 1,900 + 500 
„ Other countries is 5,500 8,900 + 3.100 
Total... — 11,000 19,000 4 8,000 
Adccim ulators and Plates, w?hout horn or rubber, &c.— 
To Denmark ess 3.900 2,400 — 1,500 
„ Netherlands 2,500 900 — 1,600 
„ sweden... m 4,100 3.600 — 500 
„ Argentine , 1,900 2.000 + 100 
5» Other countries ote 5,000 8,800 + 3,800 
Total  ... — 17,400 17,700 + 300 
(^e, — : 
To Netherlands due 13,600 16.000 + 2.400 
„ Belgium ui "S 17,600 19,100 + 1,500 
4, Great Britain ... T 6,700 4,800 — 1.900 
„ Denmark i -— 9.100 2,700 — 6.400 
4, Sweden... T oes 16,400 12,700 — 38,700 
„ Spain -— T 3,600 900 — 2.700 
„ Argentina -— : 17.800 21,600 + 3,800 
„ Japan ss A 3.300 13.300 4- 11.000 
„ Uruguay ‘ — 700 1,800 + 1.100 
„ Italy... ea rae 5,800 4,800 — 1,000 
„ Norway a T 3,100 4,900 + 1,800 
. Brazil ... m vee 2.000 2.600 + 600 
> Other countries 11,000 53.800 — 17.200 
Total bes e. 169,700 159,000 —10,700 
Are Lamps.— 
To Belgium - 200 300 + 100 
„ Rusia in Pürope i 300 400 + 100 
„ Great Britain . 350 350 — 
„ Argentina bibs T 260 580 + 320 
„„ U.S. America ... m 390 520 + 130 
„ Other countries si 1,740 1,580 — 160 
Total. nee 3,240 3, 30 + 490 
Incandescent Lamps. - 
To Austria-Hungary one 340 780 + 440 
s Taly sie deno dw 340 58 + 240 
„„ Great Britain . 225 1.470 2.620 + 1.150 
„ France ... T€ 520 6580 + 160 
. Russia in karape A 610 oU0 + 260 
» Other countries ys 2.250 3.950 + 1,700 
Total s. 5,560 9,510 + 3,950 


In double centners (220°4 lb.) 


1909. 


1910. 


Increase or 


Increase or 
1909. æ 1910, Hacen. 
Telegraph and Telephone Material, — 

To France... e. 3830 470 — '360 
„ Great Britain "T 1,100 1.080 — 20 
” Italy ` ese ete eee 600 370 — 230 
„ Austria-Hungary... 600 410 — 190 
„ Switzerland 410 270 — 110 
„ Belgium 1,400 950 — 150 
„ Netherlands 370 480 + 110 
» Russia in Europe 610 550 — 60 
„ Denmark 2» X 350 300 -— 50 
„ Other countries 1,930 2.290 ＋ 360 

Total ies 8,200 — 1,030 


7,170 


«Electrical Apparatus for Lighting, Power, &¢.— 


To Belgium bas TON 2.500 3.000 + 500 
» Great Britain ... ane 2.300 2.100 — 200 
„ Netherlands sis 1.800 1,800 — 
„ Spain — 2,800 2.300 — 500 
„ Switzerland .... n 1.200 1,800 + 600 
„ Italy... m b 3.800 4.200 + 400 
„ Austria-Hungary 3,200 3.800 + 600 
„ Russia in Europe us 3,900 3.800 — 100 
„ Sweden 25x ‘ike 1,100 1,400 + 300 
„ Argentine - iss 1,800 4,200 + 2400 
„ Chile ... Sea bos 660 690 + 30 
» Japan " ote 870 500 — 370 
„ Uruguay 320 440 + 120 
„ British 8. Africa 620 7.300 + 6,680 
„ Other countries vs 7,130 8.970 + 1,840 

Total: ... "T 34,000 46,300 + 12,300 


Electrical Measuring and. Recording Inatruments.— 


To Great Britain ... T" 340 390 — 50 
„ Italy bas 900 1,100 + 200 
„ Austria- Hungary $5 900 1.300 + 300 
„ Switzerland ous 240 430 +- 190 
„ Denmark T Es 110 310 + 170 
„ Sweden sl xs 210 270) + #0 
„ Russia in Europe vis 610 1,000 + 390 
„ Spain... ass 885 330 260 — 70 
» Argentine st vis 320 330 + 10 
» Other countries iis 1,610 1,910 + 300 

Total ie 5,600 7,100 + 1,500 
Carbons, Brushes, 4. — 

To France ... ue sis 800 1.300 + 700 
„ Switzerland  ... sok 500 1,000 ＋ 500 
„ Austria-Hungary 1.200 1,600 +. 400 
» U.S. America ... ids 5,500 4.000 — 1. 
„ Great Britain ... 5,000 7,900 + 2.90 


„ Italy... ies vis 2,100 2,600 Too SAW) 


„ Other countries ae 8,400 9.100 + 700 
Total / ..  .. 23.500 27,500 + 4,000 

— ————....—.᷑t .—᷑ gs 
The Engineering Exhibition at Olympia. — Among 


the exhibits at Olympia is one by MESSRS. BABCOCK & WILCOX, 
LTD., showing one of their patent water-tube boiler (portable type) 
complete with iron casing, having 956 sq. ft. heating surface. con- 


. structed for 200 lb. working pressure, and fitted with usual mount- 


ings and having oneof their steel stayed chimneys. The boiler is 
placed in the yard at Hammersmith Road entrance, and will supply 
steam for driving machinery in the Exhibition. In addition to the 
foregoing Messrs. Babcock & Wilcox also show on their stab, 
Nos. 27 and 63, a model of seagoing torpedo boat destroyer (speed 
30 knots) fitted with White Forster water-tube boilers, for which 
the firm are the sole licensees from Messrs. J. Samuel White and 
Co. Ltd., of East Cowes, I. of W. They further exhibit the 
following :—A model of water-tube boiler (marine type) as installed 
in the various Navies and in the mercantile marine, and of which 
they have supplied some 1,961,000 H.P. A model of water-tube 
boiler (standard land type) as supplied for all industriea, and of 
which there are some 7,700,000 H.P. installed. This boiler is fitted 
with one of their patent steam superheaters. A model patent 
mechanical chain grate stoker for burning bituminous coal smeke- 
lessly. A model of Lassen & Hjort water purifier for eliminating 
the hardness from feed water for boilers, &c., such as they are 
handling under licence from the patentees. A cellection of wrought- 
steel steam piping with wrought-steel flanges, as manufactured by 
the firm. Samples of wrought headers used in the construction of 
Babcock boilers with pieces of tubes expanded therein. Collection 
of turbine tube cleaners for removing scale from the inside of 
boiler, economiser and other tubes ; also some sample parts of their 
coal-conveying machinery. 


re pn pega a iE 
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TRADE STATISTICS OF SOUTH AFRICA. 


THE following statement, showing the imports of electrical and 
similar goods into British South Africa during the year 1909, has 
been taken from the recently issued official trade statistics. The 
figures for 1908 are added for purposes of comparison, and notes of 


any increases or decreases are given :— ` 


.Detonators.— 
From United Kingdom 
„ Belgium one 
„ Germany aes 
„ Norway. "ns 
Total 
Fuses,— 
From United Kingdom 
» Germany ee 
Total 


Asbestos manufactures,— 
From United Kingdom 
„ Switzerland 
Total 


Brass manufact u res. 


From United Kingdom 


„ Germany $us 
„ Other countries 
Total 


Copper, plate and sheet,— 


From United Kingdom 
» Germany s 


Total 
Copper manufactures, — 


From United Kingdom 
„ Other countries 


Total 


Electrical cable and wire,— 


From United Kingdom 
» Germany ies 
» United States ... 


Total 


Electrical fittings, including pusts.— 


From United Kingdom 
» Germany oes 
„ Holland ess 
» United States ... 
„ Other countries 


Total 
Intl iu- rubber of all Rin. — 


From United Kingdom 
„„ Germany -— 
„ United States 


Total 
Lamps and lampware.— 
From United Kingdom 


„ Germany ave 

„ Sweden eis 

„ United States. 
Total 


Machine bunds and belting.— 
From United Kingdom 
„ United States 
„ Other countries 


Total 
Electrical machinery.— 
From United Kingdom 
» Germany - 
„ United States 
„ Other countries 


Total 


Cranes, elevators and lifts.— 


From United Kingdom 
„ United States. 
„ Other countries 


Total 


11.000 
1.000 
1,000 


13,000 


8,000 
1,000 


— 


9,000 


3,000 


3,000 


63.000 
47.000 
1.000 


111,000 


41,000 
43,000 


1.000 


10,000 
2.000 


97,000 


22.000 
1,000 
4.000 


27,000 


87.000 
15.000 
1.000 


163,000 


123,000 
108.000 
36.000 
2,000 


269,000 


11.000 
3,000 
1,000 


15,000 


1909. 
£ 


19,000 


10,000 


29,000 


55,000 
52,000 


107,000 


1,000 


17,000 


4.000 
1,000 


5,000 


3,000 
1.000 


4,000 


120.000 
79,000 
5.000 


204,000 


66.000 
84,000 
3.000 
15,000 
2.000 


-—M — — 


179,000 


28.000 
3.000 
3.000 


— — —À 


34,000 


14,000 
12.000 
1,000 
7,000 


34,000 


103.000 
27.000 
1.000 


131,000 


111.000 
103.000 
45,000 
2.000 


261,000 


19.000 
2,000 


— 


21,000 


Increase or 
decrease. 


+ 1,000 


+ 1,000 


+ 57,000 


+ 32.000 
+ 4,000 
+ 93,000 
+ 25,000 
+ 41,000 
+ 2,000 
+ 5,000 
+ 73,000 
+ 6,000 
+ 2,000 
— 1,000 
+ 7,000 
+ 2,000 
+ 1,000 
+ 3,000 
+ 16,000 
＋ 12,000 
+ 28,000 
— 12,000 
— 5,000 
+ 9,000 
— 8,000 
+ 8.000 
— 1.000 
— 1,000 
+ 6,000 


Increase or 


1908. 1909. 


decrease. 
£ £ £ 
Mining machinery.— 
From United Kingdom .. 516,000 673,000 +157,000 
» Germany 8 $us 94.000 114,000 + 20,000 
„ United States isis 98.000 161,000 + 63,000. 
„ Other countries 895 7,000 10,000 ＋ 3, 000 
Total ... 715,000 958,000 243,000 
Machinery not specially mentioned (other l 
than agricultural, manufacturing, &c.).— 
From United Kingdom e. 262,000 301,000 + 39,000 
» Germany Ji (ds 20,000 33,000 + 13,000 
» United States ... wae 22,000 23,000 + 1,000 
„ Other countries vs 4,000 4,000 — 
Total. 308,000 361,000 + 53,000 
Railway rails.— 
From United Kingdom bes 15,000 107,000 + 92,000 
» Belgium xs ds — 44,000 + 44,000 
» Germany sis scè 14,000 47,000 + 33,000 
» United States ... — — 1,000 + 1,000 
Total 29,000 199,000 + 170, 000 
Telegraph and telephone material.— 
From United Kingdom ave 3,000 12,000 + 9,000 
» Germany € T — 1,000 4- 1,000 
„ Sweden SE 1,000 2,000 + 1,000 
Total ... 4,000 15,000 + 11,000 
Tramway rails-— 
From United even — 1,000 2,000 + 1,000 
„ Germany "s 23.000 16,000 — 7,000 
„ United States ... M 2.000 2,000 — 
Total 26,000 20,000 — 6, 000 
Tramway rolling-stock,— 
. From United Kingdom s 5,000 4,000 — 1,000 . 
» Germany aie T 4,000 2.000 — 2,000 
„ United States — 1,000 + 1,000 
Total ecc 9,000 7,000 d 2,000 
Other tramway materials,.— _ 
From United Kingdom -— 6.000 3,000 — 3,000 
» Germany s xs 5.000 10,000 + 5, 000 
„ United States Vis 1,000 1,000 —. 
Total ... 12,000 14,000 + 2,000 


Ship Propulsion.—We gather from the Mechanical 
Engineer that Messrs. McLaren Bros., of Dumbarton, are launching 
a 54-ft. vessel to the order of Mavor & Coulson, Ltd., which will be 
used to test the value of a marine gas plant in conjunction with 
Mr. Mavor's system of electric transmission of power to the pro- 
pellor. It is interesting to note that Messrs. Eltringham, of South 
Shields, are building a 120-ft. vessel for the Holzapfel Marine Gas 
Power Syndicate, which will be equipped with a set of Hindley six- 
cylinder high-speed gas engines, the necessary producess, scrubbers, 
&c., and with a hydraulic transmission system to the propellor, con- 
sisting of a centrifugal pump delivering water to “ astern” or 
“ahead” turbines coupled to the propellor shaft. 


New Alloys.—SUuLPHaLIUM.—The Stirling Metal Co. 7 
of Cyclops Works, Millwall, E., are introducing a special aluminium 
alloy under the above name. with a melting-point slightly higher 
than aluminium (about 1,200* F.) and weighing about 24 per cent. 
more than pure aluminium. The alloy contains no zinc. The 
tensile strength of sand castings varies from about 8 to 10 tons per 
sq. in., and they are readily machined or filed. 

DURALUMIN.~According to the daily Press, Messrs. Vickers, 
Sons & Maxim will place a new alloy, called Duralumin, on the 
market next month. The new alloy is stated to be slightly heavier 
than pure aluminium, and as strong as steel; it can be rolled, 
drawn, stamped, or forged, is less corrodable than other high alu- 
minium alloys, and about one-third the weight of brass. The alloy 
is patented throughout the world. 


Synagogue Lighting.— With reference to our ritos: on 
the lighting of Bradford Synagogue, we learn that Messrs. E. P. 
ALLAM & Co. a short time ago installed Osram lamps througheut 
the Bayswater Synayoyue—one of the largest buildings of this 
class in the country. The installation, which has been & complete 
success, both as to effective illumination and as to saving in 
current compared with the old carbon-filament lamps, eonsists of 
213 Osrams, all of 16 C. P. on 50 volts. The firm named installed a 
bank of transformers to reduce the pressure from the 200-volt 
service of the Metropolitan Electric Supply Co. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS. 


AUSTRALIAN COMMONWEALTH.—The following decisions as 
regards the application of the tariff to certain electrical 
goods have been made by the Customs authorities :— 
Electrical appliances: 
Cartons, paper, printed, enclosing zinc boxes 
used in the manufacture of dry cells: 


( 6d. per Ib., or 
| | 35% ad val. 
Paper cartons, printed  ... -— (whichever rate 
returns the 
higher duty). 
Zinc boxes ... as bs i .. 10% ad val. 
Fuse-box, being one fuse in box... 822 E Free. 
Fish-bolta for railways or tramways... iss . . 10% ad val. 
Portable cranes, electric, consisting of motor, con- 
troller, crane and truck (on the whole) ve 20 
Fish- plates for railways and tramways E esc 10% ,„ 
Tie plates and rods for railways and tramways ... 3 17 


NEW ZEALAND.—The New Zealand Customs authorities have 
decided that motor tramcars imported into New Zealand, if 
of British manufacture, shall be dutiable at the rate of 
20 per cent. ad val. | 

N.B.—-A surtax of 21 per cent. of the amount of duty payable at 


this rate is also levied. 


ECUADOR.—The Government of the Republic of Ecuador have 
decided to impose & surtax of 10 per cent. on the duties 
levied on all imported goods, with the exception of 
(1) comestibles, (2) cotton stuffs paying 30 cents per kg. or 
less, and (3) tools and . for agriculture and 
industry. 


NETHERLANDS. — The Dutch Government have decided that elec- 
trio tramrail filing machines driven exclusively by mechanical 
power, and for removing inequalities of the surface of tram- 
rails, shall be admitted into the Netherlands free of duty. 


FRANCE.—The French Customs Authorities have decided that 
porcelain insulators mounted on an iron or steel stand shall 
be dutiable as follows : — 

Francs per 
‘ 100 kg. 
If they can be separated, the insulators as: 


Insulators, bell-shaped, of 90 mm. dia. or less 895 se 10 
5 other... T bos s lö 
The stands as : 
Small articles of iron or steel .,. 898 aes ss (10 
The decisions have also been given that for tariff purposes :—" Coils 


of insulated metallic wire" are understood to be of wire 
having an insulation, such as wire surrounded by a covering 
of textile threads, by a sheath of ribbon, trimming or tissue, 
by an insulating coating with a base of india-rubber or gatta- 
percha or any other material except uncovered (bare) metallic 
wires, set in a bobbin of porcelain. glass or pottery ; and 
that fly-wheels for machines include power or regulation fly- 
wheels excluding crank fly-wheels, driving pulleys or hand- 
gear, Which make an inteyral part of the apparatus when 
they are imported with the same. 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Mzssrs. W. P. THompson & Co., 


lectrical Patent Agents, 245, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


19,543. 
CA*suutke Dynamo AND Motor Co., 
August Aud. ( Complete.) 

19,59 63. Apparatus and process for making wire electrolytically.” W. E. 
Gipns. (Date applied for under Sec. 91 of the Act, September 4th, 1909, being 
date of application in United States.) August 22nd. Complete.) 

19.591. Apparatus and process for annealing wire." W. E. Ginas. (Date 

applied for under Sec. 91 of the Act, Beptember 4th, 1909, being Tee of appli- 
cation in United States.) August And. (Complete.) 

19,600. ** Multi-tubular positive for electric batteries.“ S0 DES Hr Ak- 
LissEMENTS Sack Bink Et CIE. (Date applied for under Sec. 91 of the Act, 
June 25th, 1910, being date of application in France.) August 22nd. Complete.) 

19.625. Method of and apparatus for reversing internal-combustion engines 
with electric ignition." O. GhiavpAHL. (Date applied for under Sec. 91 of the 
Act, September 2nd, 1909, being date of application in Norway.) August 22nd. 
(Coinplete.) 

19,701. *' Means for electrically transmitting orders or signals for indicating 


"Improvements in and relating to synchronous motors."  Law- 
Lro., A. P. Woop and R. S. McLeon. 


their nature and the points of transiuission."— H. QUERTIER. August 23rd, 
(Complete.) 

19,703. ** Electrical transmitting, printing, indicating and recording appara- 
tus.“ H. Quertinn, August Zird. Complete.) 

19,723. ‘Improvements in secondary batteries and in miners’ lamps for use 
therewith.” D. W. Jons and J. H. Brunv. August 24th. 

19,772. “Improvements in or relating to the electrolytic production of 
antimony.” M. ReTENBERO. August 24th, 

19,726. “Improvements in and relating to electromagnetic clutches," K. 


Minas and L. Stipt. (Date applied for under Sec. 91 of the Act, February 
lith, 1910, being date of application in Germany.) August 2 th. (Complete. 
19, 01. Electric furnaces.” J. H. REID, Au, 411... (Complete. 


8 
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19,805. Means for regulating electrodes in electric furnaces.” J. H. Reip. 
August 24th. (Complete.) 
8 826. Improvements in or relating to electric incandescent lampholders.“ 


C. D. CorLAND. August 25th. 

19,851. Improvements relating to electrical cut-outs.“ 
and A. RRk TROLL & Co., Lro. August 25th. 
19,866. Improved process for the manufacture of fireproof electrically 
conductive materials.“ GEBRUDER Siemens & Co. (Date applied for ander 
Sec. 91 of the Act, October 4th, 1909, being date of application in Germany. 


A. C. RETROLLE 


August 95th. (Complete. ) 

19,910. Improvements in automatic circuit - breakers.” F. Brown. 
August 96th. 

19,914. Metal-filament electric lamps.“ N. STRAUSSLER. August 26th. 

19,980. ''Improvements relating to a combined fuse-box and switch for 
electric circuits." P. Dnuskipr. August 26th. (Complete.) 

19,982. Flexible protector and grip for use with cables conducting elec- 
tricity. " P. P. WHEELWRIGHT and E. Moxon. August 26th. 

19,940. Improvements relating to electric ignition apparatus for internal- 


combustion engines.“ J. Pokey. August 26th. 


Improvements in and relating to electromagnetic clutches.“ K. 
MiRAM and L. SEIDEL. (Application for Patent of Addition to No. 19, 788/10. 
Date applied for under Sec. 91 of the Act, July 25th, 1910, being date of 
application in Germany.) August 96th. (Complete.) 
19,955. Improvements in transmitters for use in wireless telegraphy." 
T G. eae and BritisH Rapio-TELEGRAPH AND TELEPHONE Co., Lp. 
ugust 26th. 


19,970. Improvements in apparatus for electrica'ly detecting railway 
ints.” SIEMENS Bros. & Co., Lrp., and L. pg M. G. FERREIRA. August 
th. (Complete.) 

19,971. Improvements in electro-magnets with removable cores." BIEMENS 
Bros. & Co., LTb. (Siemens & Halske Akt.-Ges., Germany.) August 26th. 
(Complete.) 

19,989. ‘‘Improvements in and relating to electric lampholders."  N. 
McLean, August 27th. 

19,998. ‘Electric resistance." M. KAaLLMANN. (Date applied for under 
Sec. 91 of the Act, August 31st, 1909, being date of application in Germany.) 
August 27th. (Complete.) 

20, 006. Improved construction of sparking or ignition plug.“ 
ASHDOWN. August 27th. 


H. E. 


20, 09. Electric-operated water-boiling machine.” J. A. Brooks. 
August th. 
20, 009. Improvements relating to electrically-heated flat irons." Bnrrisg 


THOMSON-HOUSTON Co., LTD., and C. R. D'ARCY. 
90,040. `“ Improvemente in sockets for fixing electric bulbs." BSocirTr& Dirk 

ETABLISSEMENTS Paz AND SILVA. (Date applied for under Sec. 91 of the Act, 

C 13 1910, being date of es in France.) August 27th. 
omplete 


August 27th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the . in the follo list may be obtained 
of Mzssns. W. P. THoxPsox & Co , High Holborn, W.C., and at 
Liverpool and Brad ford; price, post ‘tree, 9d. (in stampe). 


1908. 


ALTERNATING ELECTRIC CURRENT CouMUTATOR MACHINES HAVING Two WonREING 
AND Two Excite#x WINpiInGs, Allgemeine Elektricitäts Ges. 10,695. May 
6th. (Date applied for under International Convention, May 6th, 1908.) 

AUTOMATIC REGULATION OF DNAMO-ELECTRIC Machs. H. M. Taylor and 
R H. Scotson. 17, 09. Jul, 80th. 

PLECTRIS TELEGRAPHY. 8. G. Brown, W. Judd and A. R. Hardie. 17,774. 

uly 

Exvectric Driving MECHANISM FOR CLOCKWORK, 
and H. V. Webber. 17,888. August 8rd. 

ELectric SWITCHES APPLICABLE FOR FLAasH-LiaHTING. C. H. Jukes Browne. 
17,896. August 8rd. (Cognate application, No. 1,276 of 1910.) 


L. Webber, F. C. Webber 


* 


Callender's First Annual Sports.—Although the 
employés of Callenders Cable and Construction Co, Ltd., have 
boasted an athletic club for five years, it was only on Saturday, 
August 27th, that they essayed & public meeting, which was held 
on the club grounds at the works at Belvedere. The weather was 
propitious ; there was a fair amount of sunshine, and, despite the 
strong wind, some exceedingly good times were made by the 
sprinters. All praise is due to the officials and their assistants for 
the admirable arrangements which had been made, and the entire 
programme was carried out like clockwork to schedule time with- 
out a hitch or a flaw. Most elaborately had the grounds been 
prepared for the event, with gay decorations, seating accommoda- 
tion, marquees, refreshments, and, to the no sinall comfort of the 
competitors, a masseur had been engaged to administer to their 
needs. The spectators numbered some 2,000, and Callender's Prize 
Band was in attendance. 

Great interest centred in the tug-of-war, for which no fewer than 
16 teams contested, Plumsted Police, however, proving victorious. 
A popular event was the obstacle race, hilarity being provoked as 
the competitors encountered the swinging bar placed 6 ft. 6 in. 
from the ground, the greasy board, crawling under a pole close to 
the ground, the spread canvas, to say nothing of the swinging 
barrels. and the hurdle and water jump. The race resulting in a 
dead heat, first and second positions were decided by the spinning of 
a coin. Another interesting event was the employés' veterans race, 
and after six events had been disposed of, the 100 yards was done in 
13 sec. from the 10 yards mark by a competitor of 47. The first 
prize high jump was secured by a junior ot 17, who cleared the bar 
at 4 ft. 11 in. 

Ladies also came in for their share of the day's sport in the egg 
and spoon race. 

The prizes were gracefully presented by Mrs. Walker, the wife of 
the works manager. and after one or two complimentary speeches. 
dancing was commenced on the green to the accompaniment of 
music supplied by the works band. Altogether the meeting was 
pronounced a great success 
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SEPTEMBER 16, 1910. No. 1,712. 


THE DEVELOPMENT OF THE GERMAN 
MANUFACTURER. 


As we briefly recorded in our last issue, the Allgemeine 
Electricitäts Gesellschaft have made arrangements which will 
have the effect of absorbing the Felten & Guilleaume-Lahmeyer 
Works Co. The reason given for this latest absorption is 
that the Felten & Guilleaume dividends had been seriously 
restricted by the slackness of the dynamo factory at Frank- 
fort, and as a result of negotiations, an understanding has 
been arrived at by which the dynamo works of Felten and 
Guilleaume are taken over by the A. E. G. in return for an 
issue to the former company of A.E.G. shares. The A.E.G., 
however, only takes over the Lahmeyer dynamo factory under 
the provision that it secures a controlling influence over the 
Felten & Guilleaume Co. This arrangement necessitates an 
increase in the capital of the A.E.G. to £6,500,000, which is 
probably greater than the aggregate capital of the large 
English electrical concerns. 

"The results of this fusion of interests are bound. to be of 
the greatest importance to the German electrical industry, 
and, in a sense, they will not be without their effect in this 
country. The proposition reduces the large electrical manu- 
facturing concerns in Germany to three, viz., the A.E.G., the 
Siemeus-Schuckert and Bergmanns. To those who have 
followed the trend of events, it has long been evident that 
amalgamation or a poonng of interests was only a matter 
of time. 

For many years there existed the Electroschutz-Kartell, 
which was instituted for the purpose of keeping up prices in the 
home market, and though we are assured that this electrical 
trust no longer exists among the present manufacturers, it 
cannot be overlooked that every step taken is leading to a 
position from which, at all events, it will be easy to make a 
permanent arrangement in regard to prices. [t is true 
that the Frankfirter Zeitung speaking, we presume, on 
behalf of the A.E.G., states that there are considerations of 
a personal nature which would prevent any further progress 
towards unification, but, no doubt, we shall be forgiven if it 
is suggested that such statements should be taken with a 
large grain of salt. Without some such soothing statement 
there would no doubt be created in the minds of the Ger- 
man publie genuine alarm at the formation of a gigantic 


trust. But such pains are taken on every occasion to 
demonstrate that no understanding can possibly be arrived 
at, that one becomes a little suspicious. 

The action ot he A. E.G. in taking over the control of the 
Felten & Guill aume concerns is frankly intended to remove a 
dangerous competitor. The manifesto issued by the A.E.G. 
to the English financial Press is quite precise on this point, 
as will be seen from the following quotation :— 

“ The advantages derived by the A. E. G. are increased by 
the fact that by taking over the Frankfort dynamo factory 
it gets rid of troublesome competition, acquires with the 
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dynamo factory both material values and goodwill on 
favourable terms, obtains a fresh foothold in South Germany, 
and through the intimate connection of its cable works with 
the old Mülheim Carlswerk assumes the lead in the sub- 
marine cable trade. While the A.E.G. thus considerably 
strengthens its position, the combination will pave the way 
to renewed successful efforts on the part of the Felten and 
1uilleaume Co. by releasing it from the care of the dynamo 
factory.” 

It being then fully and freely admitted by the A.E.G. 
that the suggested combination is for the purpose of reducing 
competition, it is absolutely clear that its efforts towards an 
affiliation of interests are not exhausted by its recent action. 
lt is true that we may not see a written record of the 
amalgamation of the three remaining interests, but our 
German neighbours are essentially business people, and with- 
out there being anything in the nature of an actual coalition, 
it is quite easy for them to make a pooling arrangement among 
themselves without the outside world being any the wiser. It 
must not be forgotten that the Kartell worked very smoothly 
for some years without the public being aware of its existence. 

After all, one can hardly blame the German industries for 
entering into a series of transactions which will have the 
effect of reducing unreasonable and unhealthy competition. 
Social economists tell us that there can be no halfway house 
between competition and rapacious trusts ; but if the com- 
bination of interests instituted by the A. E.G. does not raise 
prices to an unnatural level, we do not think that any fair- 
minded person can object to it. 

It is true that the average prices in Germany for electrical 
machinery are considerably higher than those which obtain 
in this country, but it has never been suggested 
that the cost of electrical machinery in Germany 
is excessive. Everybody knows that German prices in 
England and in Germany bear no relation to one another, but 
that is à phase of the matter on which we shall subsequently 
make some comments. 

In the meantime we shall assume that the pooling of 
interests in Germany is practically an accomplished fact, and 
we are not so much concerned with the effect of such an 
arrangement in Germany as in the markets in which the 
British manufacturers are competing. Without admitting 
any immediate cause for panic, there are certain 
elements which give us very considerable concern. For 
some years past the German electrical manufacturer 
has proved to be a very serious factor in England. 
Owing to some extent to the earlier development of 
electrical apparatus, German machinery has been widely 
adopted in this country. Cumberland can show us examples 
of pumping plant made on the Continent ; the important coal 
mining industry of South Wales depends in a great measure 
upon German gas engines, turbines, winding plant, and haulage 
gears, and it is a notable, if somewhat  melancholy 
fact, that probably the most important electrical 
scheme for colliery working in this country, namely, 
the Ferndale Colliery, was carried out by the 
Labmeyer Co., which, according to the statement 


of the A.E.G., has been incurring losses on its dynamo 


factory. The successes gained by the A.E.G. on the North- 
East coast are fresh in the minds of our readers. But while, 
as we have said, the larger experience of our German friends 
has helped them to secure work, their position has been 
mostly built up in this country by virtue of low prices and 
the financial support which they have given to various under- 
takings. The competition among the home manufacturers 
alone is sufficiently severe to keep prices on a non-remunerative 
basis, but the presence of the Germans under present con- 
ditions cannot but result in a permanent impoverishment 
of the industry. 

With the strengthening of the German electrical manu- 
facturers at home, they will be in a still better position to 
keep prices down in this country. It has been our con- 
viction for years past that the aim of the German manu- 
facturer was to cripple the English electrical industry, and 
unfortunately the British consumer, and to some extent. the 
British consulting engineer, have aided very materially in 
this process, The electrification of the industries is the 
chief work remaining in England. But while there is much to 
be done here in collieries and steel-works, the most important 
markets are abroad, and the demand for electrical machinery 


ue 


will continue for a very considerable period in Australia, South 
America and Canada. Without, however, neglecting these 
markets, English electrical manufacturers should not overlook 
the very excellent opening for high-class electrical machinery 
to be found in Germany. It sounds an absurdity, but 
if a combination of British electrical interests could 
be effected for the sole purpose of exploiting Germany, we 
think there would not only be secured an excellent out- 
let for plant, but there would result a remarkable easing of 
the position at home. Whether such an arrangement could 
be effected we have no means of telling, but to our mind it 
would not require a very large fighting fund to carry the 
war into the enemy's camp. Not only would such an 
attack be of immense value at home, but it 
would have a far-reaching effect on the business 
situation in the Colonies and in other places abroad. 
The theory we advance is not novel; it has been put into 
actual practice by one of our large cable-makers, and we feel 
certain that this calculated action had some important results. 
Surely the English electrical industry is not so wholly crushed 
as to be unable to take advantage of the very large broad- 
side which the Germans are presenting. The combination of 
German interests makes them stronger abroad, but it renders 
tiem more vulnerable at home. We suspect that the 
German purchaser is very much like the English— 
he would be always susceptible to a low price; 
and as in some respects the English standard machine is 
better than the German, there is reasonable hope that the 
pursuance of an active policy in Berlin on the part of 
English manufacturers would result in success. There 
would probably be no immediate profit, and there would be 
most strenuous opposition offered by the German manu- 
facturer and his affiliated banks, but, after all, their 


influence is not paramount throughout Germany, and the 


very circumstances of the struggle would gain some 
customers. ö 


QUO VADIS? 

EVENTS are moving so rapidly in the battlefield upon which 
the war between Capital and Labour is carried on, that all 
employers must regard the recent turn of events with con- 
siderable anxiety. Ere these words appear in print things 
may have improved; but the veriest optimist will admit 
that the outlook is as bad as it has been for many years. 

It is not merely that a number of men have been locked 
out, and that others are likely to be in the same condition 
before long; strikes and lock-outs have come to be 
regarded as an almost necessary evil. If the masters 
and the representatives of the men have failed to 
agree in the past, that failure has resulted in a strike or a 
lock-out. But the gravity of the present situation lies in 
the fact that the men have openly flouted their leaders. 
The members of a strong Trade Union have refused to allow 
their executive to negotiate with the employers. As a result 
the employers do not. know which way to turn. 

Inasmucli as unrest in the labour world is notoriously 
infectious, it is more than likely that many other Unions of 
employers and workmen will become involved in the struggle, 
and neither the electrical industry nor any other department 
can well afford to face an upheaval of the labour market. 
It is hard enourh to meet competition under normal 
conditions; but it becomes well-nigh impossible when 
master and man refuse to meet in friendly conclave to 
discuss their differences. 

Assuming that the worse comes to the worst, that com- 
promise on either side is refused, what will be the result ? 
What powers, if any, can be invoked to enforce a settlement ? 
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A study of the laws of England, in so far as they regulate the 
employment of labour, provides no solution to the question. 
The employer need not employ ; the workman, if he keeps off 
the rates by hook or by crook, need not work. The Right to 
Work Bill has not yet become an Act of Parliament. Trade 
unionists may, by dastardly outrage, compel those who prefer 
to stand aside from these bodies to become members; but 
they cannot compel the employer to open his shop or obtain 
an injunction to restrain him from sending his orders 
abroad. | 

It must be presumed, of course, that the object of the 
trade unionist or of the workman who goes on strike is to 
increase the rate of wages. Any attempt of this kind 
involves an attack upon the wages fund of the country ; and 
since the tendency of profits is to a minimum, an employer 
who is compelled to increase the amount which he is setting 
aside for the payment of wages must, of necessity, recoup him- 
self in some other way. It is manifest, of course, that in 
particular cases, a body of workmen may have it in their 
power to increase wages. Assume, for instance, that an 
employer is under penalty to complete a piece of work by a 
certain time, he is at the mercy of the workmen, 
unless they can be replaced by others who are prepared 
to accept what he is willing to pay. And even where 
there is no penalty clause, it is obvious that any- 
one who has embarked his capital upon a_ particular 
venture, must either accede to the demands of those whom 
he employs, or else submit to the postponement of the day 
when he will get a return for his outlay. A temporary 
benefit, therefore, can be obtained by a strike or even by the 
threat of a strike, but that benefit will only accrue to a com- 
paratively small proportion of the wage-earning classes. But 
what of the larger interests at stake? How will the 
capitalist and the employer recoup himself? If, by reason 
of an increase in the wages bill, profits are materially 
reduced, the tendency will be for the capitalist to withdraw 
his capital by degrees and employ it elsewhere. After a 
little the successful workmen will find that their services are 
not required, and will be compelled, in order to support them- 
selves, to go into the general labour market. 

Of course, if trade is good and profits are large, it may 
well be that the action of a trade union will compel an 
employer to pay the higher rate. In the Newcastle engineer- 
ing strike, for instance (which took place many years ago), it 
was admitted, on the side of the masters, that the conditions 
of trade from the beginning permitted an advance of wages ; 
yet no advance was proposed until the pressure of Trade 
Unionism was brought to bear. 

As Mr. Cairns has remarked in his ** Political Economy," 
“The temporary success of a strike does not necessarily 
prove its wisdom ; but the failure of a strike, immediate or 
ultimate, is decisive evidence that it ought never to have 
been undertaken." 

Trade Union leaders, who would do the best for their 
followers, have frankly recognised the impossibility of 
forcing profits permanently below the rate which capitalists 
regard, and show by their conduct that they regard, as only 
an adequate return for their outlay ; and they must organise 
the means for obtaining sufficient and trustworthy informa- 
tion respecting the actual state of trade, with a view to 
determining whether profits are, or are not, in advance of this 
minimum level. Unless they are guided by these principles 
they may lead their followers into disaster. | 

It is only by slow degrees that the responsible leaders of 
the men have come to believe in these elementary principles 
of political economy. To instil those principles into a rabble 


of discontented workmen is a task which is little short of 
hopeless. 


It is manifest that the ordinary weapons which avail the 
executive of a union are quite useless on this occasion. The 
expulsion of 10,000 members from a union which numbers 
15,000 is ludicrous. The prospect of forfeiting sick and 
benefit pay has no terrors for the young and lusty, who can 
always command good pay when they are in work. 
Remedies by civil action in the law courts there cannot be, 
as no contracts have been broken. If the employers are 
united and remain firm, there can only be one end to a 
dispute between capital and labour. : 

But the men, who have power to protract a hopeless 
struggle, should take warning that the foreigner is on the 
watch. They may be usefully reminded of what happened 
in the Welsh slate trade. A long and bitter struggle 
occurred in the Penrhyn quarries. The employer stood firm. 
He would brook no interference from Trade Union officials. 
That was the point which he desired to gain, and he did 
gain it at last. The men held on to the end, believing that 
when they chose to return to work, there would be plenty of 
employment. But the demand for Welsh slates had 
seriously diminished as a result of the strike, owing to the 
fact that the builders had to look abroad for slates. By 
this means the foreigner secured a footing which he has 
ever since retained. l 

The tide of revolt has not yet reached the electrical 
industry, but it may do so at any time. We trust that all 
those working men who have the welfare of that industry 
close at heart, will place confidence in their leaders. It is 
with those leaders that the employers are able to deal, and 
to make terms satisfactory to all parties. 


INTERESTING figures as to the relative 


The tet OF costs of overhead and underground tele- 
Underground . 3 : 
Wires. phone wires were brought to light in the 


recent case of Mayor of Croydon v. the 
Postmaster-General, which has been decided by the Railway 
and Canal Commission. It appears that in this borough the 
municipal authorities have an objection to overhead wires, 
upon what appear to be for the most part purely esthetic 
grounds. As a result of this, the Postmaster-General has 
already had to put in underground lines at a cost of 
£65,000, as compared with only £1,800 for overhead lines. 
He has, however, done all that he thought was required of 
him in this regard, and a short time ago he refused to put 
in certain underground wires at a cost of £726 17s. 7d., 
this being 355 per cent. more than they would cost if put up 
on the overhead system. The Corporation had recourse to 
the legal tribunals. The County Court judge held that the 
Postmaster-General was in the right, and the Railway and 
Canal Commission have affirmed his decision. Here are 
some of the objections put forward by the Corporation : 
(1) That overhead wires tend to lower letting values ; 
(2) that they disfigure roads; (3) that they are dangerous 
in times of storm and tempest ; (4) that they are a nuisance 
and a disturbance to domestic peace and comfort, by reason 
of the noise caused by the vibration of the wires; and (5) 
that they are obstructions to the traffic, and dangerous on 
that account. The Borough of Croydon must have been 
hard put to it if it was really necessary to base their case 
upon arguments such as these. Fifty years ago they might 
have had some effect, but the public have long become 
accustomed to overhead wires. If such objections were to 
prevail at the present day, it would, indeed, be difficult, for 
the Postmaster-General to promote the use of the telephone 
upon terms agreeable to the public. "The decision of the 
Railway Commissioners, that if the ratepayers of Croydon 
desire to use underground cables they may themselves have 
the privilege of paying for them, is altogether sound. As 
Mr. Justice A. T. Lawrence said, It is all very well to 
desire to preserve the wsthetic condition of Croydon, but 
Croydon must think of its utilitarian purposes as well, and 
it is necessary that the telephone system should be adopted 
with greater frequency than at present.” 
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THE BRITISH ASSOCIATION MEETING 
AT SHEFFIELD. 


Section B. 


Although, perhaps, the amount of work got through by 
the Chemical Section was below the average, there were a 
few papers read of special local interest, and the Section 
took part in several instructive discussions, including that 
on The Relation of Science to Industry and Commerce,” to 
which we refer in another column. 

By a happy choice, the Presidential chair at this meeting, 
in the birthplace of Dr. Sorby, the father of the micro- 
photographic examination of metals, and in the centre of 
the great steel trades, was occupied by Mr. J. E. Stead, 
F. R. S., whose opening address took the form of a discussion 
on “some of the underlying phenomena connected with the 
effect of sulphur and silicon on the carbon condition of 
commercial cast-iron.” 

On the Friday the Section held a joint meeting with 
Section A to receive a report from Prof. Done on Com- 
bustion,” and a number of other papers of common interest to 
the two Sections. Prof, Bone's report gave rise to an 
interesting discussion, which was taken part in by a number 
of eminent members of both Sections, and showed clearly 
the difficulty experienced by the physicist and the chemist in 
finding a common poiut of view. 

Monday was devoted to two discussions, the one with tlie 
Education Section, the other with Sections K (Botany), and 
I (Physiology), on the Bio-Chemistry of Respiration.” 

Tuesday, alone, was devoted to what may be termed the 
regular work of the Section, when it met in two parts to 
listen to a number of papers on organic chemistry and 
metallurgy respectively. 7 

In a paper on “ Ferro-Silicon : the Causation of Dangers 
Incidental to its Transport and Storage,” Dr. Copeman 
pointed out that this alloy of iron and silicon, when it con- 
tains certain percentages of silicon, is liable to explode during 
handling or transport in closed iron drums. A more common 
danger is that of illness or death caused by gases evolved 
from cargoes of this material. As many tons are annually 
imported into this country for use in the manufacture of 
steel, great inconvenience was caused by the refusal of ship- 
ping firms to accept it as cargo. 

The Board of Trade have now issued Regulations founded 
on the results of Dr. Copeman’s investigations, and these, it 
is expected, will prevent the occurrence of accidents during 
the transport of ferro-silicon. 

In a paper on The Closing and Welding of Blow-Holes 
in Steel Ingots,” Prof. H. M. Howe, LL.D., discussed the 
practice of favouring the formation of blow-holes in the 
casting of steel ingots with the object of avoiding the forma- 
tion of a **pipe" or central cavity. "There is a divergence 
of opinion amongst metallurgists as to whether these blow- 
holes can be got rid of completely during rolling by welding. 
The author considered that the diffusion of the gases forming 
the blow-hole and the welding up of the sides of the blow- 
hole are promoted by the practice of partly rolling the 
ingot, reheating the resulting “bloom,” and then com- 
pleting the rolling, rather than by rolling the ingot out to its 
final shape after only one heating. 

Other papers of local technical interest were read by 
Prof. Arnold on “A Fourth Recalescence in Steel; “ by 
Prof. McWilliam on the “Influence of Chemical 
Composition and Thermal Treatment on the Properties of 
Steels,” and by Dr. Rosenhain, who described experiments 
on the deformation produced by the application of stresses to 
iron and steel at high temperatures. 

This Section was favoured also with a paper by Prof. 
Armstrong on “The Provident Use of Coal.” The 
Professor complained that as used in domestic fires and the 
manufacture of gas, coal is largely wasted. When burned as 
such much of its value escapes up the chimney and adds to 
the amoke nuisance, whilst when subjected to destructive 
distillation. at a high temperature to produce the maximum 
amount of gas, the coke produced is unsuitable for domestic 
use. Moreover, since the repeal of the sulphur clauses of the 
Gas Act, the quality of the gas supplied by the gas companies 
has stewlily deteriorated, If the use of gas for heating 


. and to neglect the latter entirely. 


purposes is to be largely extended, the quality of the gas 
must be improved, and especially the amount of sulphur in 
it diminished. "This can be accomplished by coking washed 
coal, and if the coking were carried out at a low temperature, 
the gas given off would be valuable both for illuminating and 
heating purposes, and the resultant soft coke would be 
suitable for burning in domestic fires. 

During the discussion, it was pointed out that the process 
of coking at low temperature is not new, and that the whole 
matter is one of £ 8. d., whilst on behalf of the gas com- 
panies, Mr. Oak claimed that they were doing all they could 
to conserve coal by getting as high as possible a yield of gas and 
selling at a low price, both for lighting and heating purposes. 
Prof. Armstrong, in reply, said that the bad quality of 
modern gas had forced him against his wish to introduce 
electricity into his house. 


Educational Problems. 


A MOST valuable address was delivered in the Educational 
Science Section by Principal H. A. Miers, M. A., D. Sc., F. R. S., 
President of the Section. 

The function of a University, its likeness to and its differ- 


ence from the function of a school, and the difference in 


teaching methods which must occur when the student passes 
from the school to the University, afford a theme upon which 
Dr. Miers has prepared an important and highly interesting 
address. . | 

School education should be directed towards training the 
mind, towards equipping the pupil with the mental tools 
which he will need to use at the University. The school 
teacher's object should be to teach facts, so that, when the 
scholar takes up University work, his knowledge should be 
general, his mind prepared, and his whole faculties in a state 
in which they may be led and directed to a high condition 
of excellence in the subjects which he determines to make his 
own. 

As Dr. Miers points out, in many instances the last days 
of school training and the first days of University training 
overlap. He declines to consider at any great length how to 
avoid this, and proceeds, to use his own words,“ to decide 
what should be done at school and the University respec- 
tively before discussing how the examinations are to be 
adapted to our purpose." The matriculation examination, 
he observes with regret, has tended to become a test of 
knowledge rather than a test of general intelligence, thus 
encouraging specialisation. Specialisation at early ages should 
be avoided. It is true that in modern life the necessity for 
specialisation increases. ‘The man whose lot is cast in a 
particular department, of business has not sufficient time at 
his disposal to acquire a great deal of knowledge concerning 
other subjects. In fact, the general manager of a large 
commercial undertaking must himself specialise in generalising. 
He cannot take up the work of one particular department. 
With a good general manager, efficiently controlling good 
departmental managers, who in their turn efficiently control 
their own departments, a business organisation will in all 
probability be highly successful. But a boy or girl at 
school must not be encouraged to specialise at all. Generally 
a pupil has his pet subjects and his pet aversions, but he 
should not be allowed to cultivate the former exclusively, 
It is necessary, during 
school years, to train the mind so that it can afterwards 
take np any branch of learning with practically equal 
facility. 

When the student reaches the University, those who are 
teaching him are related to him in an entirely different wav 
to that in which his school teacher stood with regard to the 
same pupil. The University lecturer guides, but does not 
drive ; he leads, but can hardly be said to govern, his class. 
He is a leader among equals—or at all events he is a leader 
among those who hope and intend to become, and in the 
majority of cases do become, his equals. 

Much depends upon the student's individuality. Some 
boys and girls will be fit for the University years before 
others. It is therefore impossible to say that at a certain 
definite age school must cease aud the University must begin. 
It is difficult to see how overlapping can be entirely avoided. 
A brilliant lad of 15 is not really fit for the University, and 
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a slowly-assimilating boy of 18 or 19 certainly ought to have 
left school. Is it not, therefore, a good thing that there 
should be a kind of intermediate stage between school and 
the University? As it was once put by a schoolmaster : 
“Tn the sixth form every boy ought to become a student.“ 
In other words, in the sixth form the brilliant boy matures 
his body, and the dull boy matures his mind. The average 
boy goes straight on. 

Having established the principle that when a student 
reaches the University he should have fair mental training 
and sufficient intelligence, Dr. Miers goes on to inquire what 
should be the relation between one teaching ard the other. 
He points out that when a pupil leaves school and imme- 
. diately enters a profession or business, he leaves behind him 
all disciplinary exercises and preparatory courses, and embarks 
upon work which has a purpose behind it. In the Univer- 
sity this should also be the case, but sometimes it is not. 
Illustrating his argument by taking as an example the 
subject of history, Dr. Miers shows that at the University 
the student should learn at once how to use the original 
sources. The spirit of inquiry should be roused, and if a 
University teacher is not rousing this spirit and keeping it 
alive, he is not realising the University ideal. 

Dr. Miers points out that among original investigators and 
researchers there are two quite distinct types of ‘mind, the 
one pursuing his investigation with a constant purpose, who 
is inspired by that purpose, and the other eternally thirsting 
for novelty, pursuing first one line of investigation, tiring of 
it, and then pursuing another totally different line. These 
two types of mind have achieved equally valuable. results, 
but for ordinary students the first-named type of investigator 
is the safer guide. 

„The principle which I am advocating is . . . . that the 
business of direct, mental training should be finished at school, 
and that at the University the trained mind should be given 
material upon which to do responsible work in the spirit of 
inquiry. Preparatory exercises belong to school life and 
should be abandoned at the University." 

To secure this result it is desirable that the professors and 
higher teachers at the University should be actively engaged 
in investigation. Their assistants should also have had some 
experience in research. The parallel is drawn that as the 
elementary teacher must have had some education in method, 
so research is necessary to the University teacher. The 
need of post-gradyiate scholarships is keenly felt in reference 
to this point. There must be at a University an atmosphere 
of investigation. At school no subject should be taught to a 
class as though it were intended to be their life work ; a 
the University each subject should be studied as though it 

really were the life work both of teacher and student. 

A somewhat strange circumstance is noted by Dr. Miers. 
In considering what sort of school education affords the best 
preparatory training for the University, he gives, as the 
experience of many teachers, including himself, that if a boy 
is capable of taking up at the University a course which is 
entirely different from his school course, he will generally be 
found to have come from the classical side, and not from the 
modern side. This suggests that a literary education at 
school is at present a better intellectual training for University 
work than ascientific education. Reasons suggested for this 
are that the brighter boys are retained on the classica] side, 
the slower being left to find their way to other subjects, that 
some whose real tastes have been suppressed at school turn 
zealously to new work ; but Dr. Miers thinks there is a lack 
of human interest in the teaching of elementary science—that 
the personal side of the story of discovery, which i8 too much 
neglected, might be used to give some insight into the 
working of the human mind and character, and would form 
an introduction to the philosophy of science which is at 
present so strangely ignored by most teachers. 

Then Dr. Miers deals with the subject of the use of 
language. "I believe," he says, “that the practice of 
expressing thoughts in carefully chosen words, which forms 
so large a part of a good literary education, constitutes a 
mental training which can scarcely be surpassed." He 
laments that in examinations a pupil who appears to under- 
stand a problem is often allowed full credit, even though 
his spoken or written answer may be far from clear. This 
is a great mistake. Of course, in examinations a student 
sometimes tries to conceal a vast ignorance in a cloud of 


desirable. 


words. This is a kind of effort to bluff the examiner, and 
may fairly be considered part of the game. Somebody said 
that speech was given to man to conceal his thoughts. 
Speech and writing may both be used, and frequently are 
used to conceal the fact that their author has no thoughts at 
all. But even when a man knows his subject from A to Z, 
how often do we find that he cannot write half-a-dozen words 
about it? Especially is this the case among engineers. The 
study of great writers and masters of style does not do 
everything. Men who read much, and that very carefully, 
who are really well informed, who can talk in private upon, 
say, an historical subject, with vigour and ripe knowledge, 
are frequently found, as Minto expresses it, to dip their pens 
and cudgel their brains in vain if they wish to write down 
some of their learning. Training and practice alone will 
overcome this. The business man may profitably spend a 
little more time on the composition of his letters: the 
habit, now so common, of directing the typist to write a 
letter in a certain sense, should be dropped and discouraged. 
The mental training of composing and either writing or 
dictating a decently worded letter is excellent. Besides, if 


all the letters are composed by the correspondence clerks, | 


where is there any individuality about them ? 

There is much to be said in favour of sending an engineer- 
ing student from school to the works, and after a year or 
two there from the works to the technical college or Univer- 
sity, as the case may be. At the University the student 
works from ten till five, and lounges at his work if he wants 
to. At the works the hours are more likely from seven till 
six, and lounging is prohibited, and overtime must be worked 
when ordered. This training, partly bodily and partly mental, 
would so prepare the student to devote all his energies to 
his work, that his University course would then acquire its 
maximum efficiency. He would feel that sense of respon- 
sibility about his work which Dr. Miers points out to be so 
He would ‘realise why he was required to do 
certain things, and wherein the application of his theoretical 
work lay. 

Dr. Miers's address provides much food for thought on the 
part of both teachers and students. We wish all who are 
interested in the subject at all could study it carefully, 
especially that part which deals with the matter of the 
proper use of language. To this point it is difficult to 
assign too much importance. A German was once heard to 
observe : ** You ordinary English people only use about two 
dozen words to express all your thoughts." The vocabulary 


-of most people is certainly too limited, and attention should 
be paid to this defect. 


If there is one thing in Dr. Miers's address which we 
regard as more important, not only to scientists but to all 
educated people, than any other, it is the line of thought 
which may be summed up in these words : 

„English people, learn to use your own language! 


Experiments for Improving the Construction of Practical 
Standards for Electrical Measurements. 


Abstract of Report of the Committee, consisting of Lord RAYLEIGH 
(Chairman), Dr. R. T. GLAZEBROOK (Secretary), Profs. J. 


PERRY, W. G. ADAMS and G. CAREY FOSTER, Sir OLIVER 


LopGE, Dr. A. MUIRHEAD, Sir W. H. PREECE, Profs. A. 
SCHUSTER, J. A. FLEMING aad Sir J. J. THOMSON, Dr. W. N. 
SHAW, Dr. J. T. BOTTOMLEY, Rev, T. C. FITZPATRICK, Dr. G. 
JOHNSTONE STONEY, Prof. S. P. THoMPsowN, Mr. J. RENNIE 
Principal E. H. GRIFFITHS, Sir ARTHUR RUCKER, Prof. H. L 
CALLENDAR, and Messrs. G. MATTHEY, T. MATHER und F. E 


SMITH. 
(Sect ion A .) 


The Report of the International Conference on Electrical Units 
and Standards, held in London in October, 1908, was printed as an 
Appendix to last year’s Report. 

In January, 1910, the Board of Trade tock action in accordance 
with the recommendations of the Report, : nd an Order in Council 
relating to electrical units, dated January 10th. which contains 
definitions of the English standards of resistance, current and 
electromotive force, in conformity with the definitions adopted by 
the Congress, has been issued." 

In accordance with a scheme approved by tle International 
Scientific Committee appointed by Lord Rayleigh at the London 
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Conference, international co-operative work on electric standards 
has this year been carried out at the Bureau of Standards, 
Washington. It was arranged that representatives of the Bureau 
of Standards. the Laboratoire Central d'Eleetricité, Paris, the 
Physikalisch-Technische Reichsanstalt. Berlin, and of the National 
Physical Laboratory, should take part in the work. The repre- 
sentatives of the Bureau of Standards were Prof. E. B. Rosa and 
Dr. F. A. Wolff, and the European delegates were Prof. W. Jaeger. 
Prof. F. Laporte and Mr. F. E. Smith. 

Prof. S. W. Stratton kindly offered the facilities of the Bureau 
of Standards for the investigation, and, in his capacity as treasurer 
of the International Committee, was able to secure the funds to 
defray expenses. Towards this object the governing bodies of the 
American Institute of Electrical Engineers, the National Electric 
Light Association. the Association of Edison Illuminating Com- 
panies and the Illuminating Engineering Society most generously 
subscribed £100 each, Some smaller contributions were also 
received. | ; 

The primary object of the meeting was to determine the electro- 
motive force of the Weston normal cell in terms of the inter- 
national units of resistance and current. At the same time it was 
necessary to clear up certain outstanding problems on the standard 
cell and the silver voltameter. Previous to the meeting, a great 
deal of experimental work had been done at each of the four 
institutions, and the results obtained were compared before deciding 
on a programme of experimental work. 

The European delegates took with them from their own labora- 
tories a considerable quantity of apparatus and chemicals. together 
with standards of electromotive force, resistance and mass. The 
results of the meeting are very valnable, and a full report is in 
process of preparation. 

Another careful research on the silver voltameter has been made 
during the year by Prof. F. Laporte at the Labcratoire Central 
d'Electrieité. Prof. Laporte shows that the result obtained in 1908 
by Profs. Janet. de la Gorce and himself, is subject to an appreciable 
error, owing to the use of silver nitrate, now known to be impure. 
With carefully prepared nitrate, and using the Rayleigh form of 
voltameter, he obtains 1°11829. milligram per coulomb for the 
electro-chemical equivalent of silver. the current being measured 
in terms of the Weston cell as 1°01830 volts at 17° C., and the 
international ohm as realised at the National Physical Laboratory. 
The unit of current was, therefore, the same as that used by Smith, 
Mather and Lowry in 1908, and the value for the electro-chemical 
equivalent found by Prof. Laporte is in very close agreement with 
the value 1°11827 obtained by the British investigators. 

With regard to progress in electrical standardising .work at the 
National Physical Laboratory, the Lorenz apparatus is practically 
complete, and some preliminary electrical measurements will, it is 
hoped, be made in October of the present year. 

The Ayrton-Jones current balance continues to work most 
satisfactorily : small and gradual changes in E.M.F. of Weston 
cells, amounting to less than three parts in 100,000, have been 
detected by its aid. 

The results of the investigation on cadmium amalgams at the 
National Physical Laboratory were incorporated in a paper read 
before the Physical Society last Fehruary. It may be useful to 
give here the limits of temperature between which various 
amalgams may be most usefully employed in the Weston normal 
cell : -- 


Percentage of 
cadmium in the 


amalgam. Lower limit. Upper limit. 
6 iod below 0? C. ah about 27˙7“ C. 
8 "C - dos „ 4l0* 
10 ood " Vas „ 510 
11 saa about 0? C. ae „ 260 
12 hos Ge NTC. s „ 600 


The degree of reproducibility which is now obtainable with the 
Weston cell far surpasses what it was five years ago. At the 
National Physical Laboratory 67 cells were tested in 1909, and of 
these 60 agreed with the Laboratory standards within one part in 
10.000. What is not understood at present is the occurrence of 
strange hysteresis effects in a few cells. The E. u. F. of such cells 
may be normal at first, but changes comparatively rapidly 
with time. Indeed. a large hysteresis effect in a cell appears to be 
an indication that the E.M.F. will not remain constant with time, 
wherens its absence is in general an indication of constancy. 

In view of the fact that the republication of the Reports is not 
yet completed, the Committee recommended that they be re- 
appointed, that Lord Rayleigh be chairman, and Dr. R. T. Glaze- 
brook secretary. 


The Cyclical Changes of Temperature in a Gas Engine 
Cylinder near the Walls. 


By Prof. E. G. COKER. M. A.. D. Sc. 
(Nection . Abstract.) 


EXPERIMENTS described in Engineering for October, 1908, show that 
the temperature at the inner surface of à small gas-engine is about 
240° C., and the eyclical variation is usually less than 10" €. The 
steady conditions of low temperature at the wall-surface are main- 
tained by the jacket-water, although the explosion of the gaseous 
mixture produces very great changes of temperature close to 
the walls. 

This variation has not hitherto been measured for a complete 
cycle owing to the difficulties which occur in measuring the highest. 
temperature of the explosion. In order to obtain the cyclical 
variation near the walls, a couple was made of an alloy of 10 pr 


cent. iridium and platinum, with a pure platinum wire, and this 
was secured in a metal plug so that it projected lin. into the 
cylinder. On light loads and weak mixtures the cycle remained 
unbroken, but near full load the platinum wire melted. 

Couples made from 10 per cent. alloys of iridium and rhodium 
with platinum were afterwards used, having an electromotive force 
E above 500° C. given by E = — 174 + 76075 T 0'00167 1?, 
where r is the temperature Centigrade. The junctions were rolled 
down to five or six ten-thousandths of an inch thickness and inserted 
ata depth of } in. from the cylinder wall. These couples were 
able to withstand the highest temperatures near the walls, and they 
were not melted except during abnormal explosions. 

Measurements of the cyclical variations showed a variation of 
E. . F. lying between 1°56 and 7°83 milli-volts with an average cold 
junction temperature of 30^ C. The temperature variation corres- 
ponding to these values ranges between 250" C. and 1,700? C. The 
conclusion is reached that the temperature at the place of measure- 
ment has a maximum value between 1. 850“ and 1,900? C. 


Magnetic Observations at Falmouth Observatory. 


Abstract of Report of the Committee, consisting of Sir W. H. PREECE, 
(Chairman), Dr. R. T. GLAZEBROOK (Secretary), Prof. W. G. 
ADAMS, Dr. CHREE. Capt. CREAK, Mr. W. L. Fox. Sir ARTHUR 
RUCKER, and Prof. SCHUSTER. 


(Section A.) 


THE results of the magnetic observations at Falmouth Observatory 
for 1909 have been published in the annual report of the National 
Physical Laboratory, as well as in that of the Royal Comwall 
Polytechnic Society. The mean values of the magnetic elements 
for the year are: 


Declination "t eis 13^ tat! W. 
Inclination ... YT PAR 66" 300 N. 
Horizontal force ... tus 


018802 C. G. S. 
Vertical force -— 80 0˙43266 C. G.. 

During the year the magnetic survey ship Curneqie visited 
Falmouth, and was furnished with data of great value. An account 
of some of the results is wiven in a paper by L. A. Bauer and W. J. 
Peters On the Complete Magnetic Results of the First Cruise of 
the (Carnegie, 1909-10," published in Terrestrial Maquetism for June. 
1910. 

The magnetographs at Eskdalemuir are now working satisfac- 
torily, and it is hoped it will be possible to commence this year the 
regular tabulation of results. By an arrangement recently made 
between the Royal Society, the Meteorological Office and the 
Treasury, the responsibility for the magnetice and meteoroloyical 
work at Kew and Eskdalemuir now rests With the Meteorolovical 
Office. The Committee therefore recommend that the name of Dr. 
Shaw be added to the Committee, and that he be the secretary of 
the Committee. 


o— 


Vacuum-tight Seals between Iron and Glass. 
By HENRY J. S. SAND, Ph. D., D. Sc. 
(Section A. Abstract.) e 


SoME cathode-ray tubes were shown in which a vacuum-tight seal 
between iron and glass has been obtained as follows: An iron wire 
is sealed into a glass tube. While the glass is hot a small piece of 
heated steel tube surrounding the wire is pushed a few millimetres 
into the glass. After cooling the tube is soldered to the wire. The 
vacuum-tight seal is produced between the inner surface of the 
elastic steel tube, which on cooling is put under tension, and the 
glass which comes under compression. Seals with wires of 1 mm. 
dia. have been produced in this way. 


On the Direct Measurement of the Rate of Air 
or Gas Supply to a Gas Engine by Means of an Orifice 
and U-Tube. 


By Prof. W. E. DAL Bv, M. A., M. Inst. C. E. 
(Section r. Abstract.) 


AN orifice in conjunction with an anemometer was nsed to 
measure the air supply at the Ashton trials of the Committee of 
the Institution of Civil Engineers; and more recently Prof. Asheroft 
contributed a paper to the Institution of Civil Engineers describing 
a method of using an orifice in conjunction. with a specially 
desizned indicator to measure the difference of pressure on the two 
sides of the orifice. The gas engine used by the author is fitted 
with apparatus by means of which the temperature corresponding 
to the pressure and volume at an assigned crank-angle can be 
accurately measured with a platinum thermometer. Thus all the 
data are observed from which the weight of air drawn through 
the orifice per cycle can be compnted. A relatively small orifice is 
usd so small that the difference of pressure on the two sides of 
it is equivalent to about 1 ft. of water under normal conditions of 
running. This difference of pressure ean then be measured by 
moans of a U-tube. and small variations of head are easily 
observed. Numerous experiments have established the fact that 
the coefficients of the orifices tried are practically constant and 
equal to 06. The gas snpply can be measured through an orifice 
in the same way. Hence the mixture of air and gas passiue into 
the cylinder can be obtained from two readings, with suitable 
corrections for density. at any time during the run. ‘The orifices, 
in combination with their U-tubes, become rate ineasurers, the one 
giving the rate at which air is supplied to the engine, and the other 
the rate at which gas is supplied, 
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HE UTILISATION OF EXHAUST STEAM.” 


— 


js. 
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AN interesting example of the utilisation of exhaust steam, 
atid of the advantages of co-operation between waste heat 
owners and electric power companies, is to be found in the 
waste heat station installed at Messrs. Sir B. Samuelson's 
[n thie station 


Ironworks, Newport, Middlesbrough. 
exhaust steam from 
blast-furnace blowing 
engines is collected, 
aud after being super- 
heated is passed to ex- 
j steam turbines 
riving alternators 
which are coupled up 
on the electrical side 
to the Cleveland and 
Durham Electric Power 
Co.s mains, which 
transmit the power to 
ite consumers through- 
out the district. ` 

This article illus- 
trates the latest addi- 
tion to the plant in 
this station, which 
eunsists of two 1,250- 
R W., three-phase, 40- 
e$tle, 6,000—6,600- 
volt turbo-alternator 
sets running at 2,400 
H.P.M. The turbines, 
fig. 1, are of the double- 
flow reaction type, in 
which the steam is 
expanded from atmo- 
spheric pressure to condenser pressure. With this type of 
turbine there are no dummies or balance pistons, which, 
Hd small clearances, are liable to cause trouble, while 
thé blading proportions are maintained at a very efficient 
state throughout. | 

The glands are of the well-known Westinghouse water- 
sealed type, but arranged for operating with steam in the 
event of the water supply failing through any cause, and 
also for starting up. The superiority of water as a packing 


directly beneath them. 


normal, one incidentally elosing the governor valve; and the 
other opening up a large air connection to the condenser 
and so destroying the vacuum, without which the turbine 
cannot operate. | i 


The turbines exhaust direct into surface condensers placed 
As the air pumps are of the 
Westinghouse-Leblanc type, and the hot-water extraction 
pumps of the two-stage centrifugal type, there is not a single 


Fig. 1.—EXHAUST-STEAM TURBO-GENERATORS, NEWPORT. 


instance of reciprocating motion in the whole plant. Circu- 
lating water for condensing the steam is drawn from the 
River Tees and delivered through the Power Co.’s pipes to 
the condenser, and elaborate arrangements are made to 
enable the condenser and pipes to be quickly freed from mud 
or foreign matter which may have been deposited in them. 
These condensers maintain on regular full-load service a 
vacuum of 29 to 294 in. with 30-in. barometer. The 
Leblanc air pump is sealed with water contained in a small 

tank in the basement, the pump itself 

being driven by a squirrel-cage motor 


MM directly connected to the air-pump shaft. 
2 Ce > Fig. 2 is a section through this type of 
SAO | SOS | pump, and fig. 3shows tlie arrangement 
KS of the plant. In order that a check 
may continually be kept on the steam 


W 


o» 
° 


w dalli 
I is DPI TIT] 
tk. E 


FId. 2.—SEcTioxs or LEBLANC Rotary Dry AIR PUMP. 


i$ evidenced by the entire absence of steam leakage, from the 
glands and of heating-up of the journals by conduction along 
ae: the amount of attention called for is also very 
small. - 

The whole installation has been specially designed with a 


view to giving the greatest simplicity, and the valve gear 
The 


has been given special attention in this direction. 
governor is of the centrifugal type, driven direct through a 


worm wheel and shaft from the turbine spindle, and controls 


the valve admitting steam to the turbine. 
The stop valve is of the ordinary gate type fitted in the 
steam pipe immediately before the turbine; the so-called 
turbine steam chest is therefore of the simplest nature. 
Two methods are provided for shutting down the turbine in 
case its speed should tend to rise above 10 per cent. over 


consumption of the turbine, the hot- 
water extraction pump is arranged só that 
it delivers. into a special measuring tank 
in the basement, from which tank the 
water is returned to Messrs. Samuel- 
son's works. The hot-water extraction 
pump and lift pump for this purpose are 
driven in tandem by a squirrel-cage 
induction motor. 

The electric generators are of the 
two-pole, revolving laminated-field type, 
capable of giving a continuous output 
of 1,875 K.V.A.; these generators are 
similar to several others installed in 
various stations belonging to the 
Cleveland and Durham Electric Power 
Co., Ltd. ELA 

The whole of this plant has been manufactured and 
supplied by the British Westinghouse Co., Ltd., Manchester. 
The station has been built to the designs of the company’s 
consulting engineers, Messrs. Merz & McLellan, and to the 
order of the Tyneside Development Co., the contractors to 
the Waste Heat and Gas Electrical Generating Stations, Ltd., 
whose property it is. 

These turbines were placed in commercial operation a 
month or two ago, and on the recent official tests, the 
guarantees, though of a very stringent nature, were met. the 
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Fic. 3.—VIEW OF THE CONDENSING PLANT. 


guaranteed steam consumption being 27 lb. per Kw.-hour 
with steam at atmospheric pressure, superheated 50° F., 
exhausting into a vacuum of 288 in, with 30-in. 
barometer. 


sate? — — — 


LEGAL. 


Bocus COMPENSATION CLAIMS.— SENTENCES. 


AT the Old Bailey on the 9th inst., three men, named Geo. Weller, 
Henry Smith, and Ben Hodder, were sentenced to six months, four 
months, and one month respectively with hard labour in each case, 
for obtaining money by faise pretences and for conspiracy to attempt 
to obtain money in connection with compensation claims for bogus 
accidents. ‘ 

The prosecution was at the instance of the British Electrical 
Federation, and was in connection with the Metropolitan Electric 
Tramways, Ltd., operating in the north and north-west London dis- 
tricts. Mr. J. Ratcliffe Cousins, instructed by Mr. Hugh C. 
Godfray, prosecuted, and gave an interesting outline of the operations 
of the prisoners, who are part of a gang which has been perpetrating 
these fraudulent claims for the past five or six years. The leader 
of the gang was Weller, who had a permanent injury to his right 
wrist, and with this asset he has been able not only to earn a good 

living for himself, but has assisted other members of the gang to 

obtain considerable sums of money from insurance companies, 
brewery companies, tradesmen and others, in addition to the tram- 
way company. 

So far as the Tramway Company's claims are concerned, Weller's 
method was to board one of their cars and secure a seat on the top 
deck. When the car got to its destination he would allow the other 
passengers ito alight, when by means of some weapon which he 
carried in his pocket, he would break away a piece of the wood 
slatting or beading which was nailed across the top deck ; he would 
then pretend to fall, and proceeding downstairs would inform the 
conductor that he had met with an accident through falling over 
the defective slatting. His name and address would be taken, 
and in due time his claim would be received for compensation. 
Weller would, in the meantime, attend one of the many London 
hospitals, where the practice is as follows: If a person wants 
medical attendance as an out-patient, he simply sees the hall porter 
and states the nature of his injury, the porter fills in a form re- 
cording this injury, and with this the patient is directed to attend 
the house surgeon at the out-patient department between certain 
hours for treatment. Hitherto these documents have been regarded 
as certificates showing that the claimant was actually suffering 
from the injury stated. It is clear, however, that a fraudulently- 
disposed person could get any kind of injury inserted in the docu- 
ment, and without further trouble make use of the same in pro- 
moting the claim against his victims. id 

From the evidence given by the police, Weller has successfully 
carried on this practice for a number of years by simply appearing 
at different hospitals under different names, and at intervals secur- 
ing & fresh document when required. The other members of the 
gang came into the conspiracy from time to time, as it was 
obviously impossible for Weller to appear more than once at the 


[] 
` 


offices of the various 
firms he defrauded, with- 
out fear of detection. 
He conspired, therefore, 
with the other prisoners 
that he would, when 
necessary, give their 
names and addresses as 
his own, and when the 
company or firm on whom 
he claimed sent their 
representative to inter- 
view the claimants, 
Weller had meantime 
bandaged their right 
arms in correct hospital 
fashion and provided the 
conspirators with this 
useful hospital document 
in order that the chain 
of evidence might be 
complete. As the sum 
claimed was usually 
small varying from £2 
to £15, it was an easy 
matter for the frauds to 
be successful. In the 
case of the Metropolitan 
Tramway Co., they had in 
one accident a report from 
the conductor of the car 
in which Weller travelled, 
and also a detailed report 
from an inspector who 
happened to be travelling 
on the car at the time 
of the alleged  acci- 
dent; and when the 
company's representative 
saw the prisoner Hodder he was bandaged up in this fashion, and 
produced this hospital document in his own name, stating the 
injury as a fractured right wrist. The whole case appeared to be 
genuine, and a prompt settlement was made, in order to avoid legal 
proceedings, which were threatened unless the company agreed to 
pay quickly. 

Although the British Electrical Federation, Ltd., were only 
victimised in a few cases, they considered it their duty, in the in- 
terests of the public, to institute these proceedings ; as, although 
several of the large insurance companies in London had been aware 
that à gang had been at work for some years past, and they had 
been victimised to a much greater extent, they had been unable 80 
far to detect the offenders. The fraud was discovered in the 
following manner :— 

Weller, writing in the name of Smith, from an address at Wal- 
thamstow, informed the Metropolitan Tramways that he had met 
with an accident on June 20th last, and intimated a claim for com- 
pensation. A report had in the meantime been received from the 
conductor of the tramcar, and these documents were in due time 
forwarded to the department which deals with all the claims 
received by the companies belonging to the federation, and who 
have a mutual accident fund in operation. The claims officer 
made inquiries, and discovered that a similar claim had been settled 
a few days previously by a local tradesman, the claimant being of 
the same' name, but giving an address at Wood Green. This 
address happened to be that of the the prisoner Hodder, who had 
been paid compensation some six months previously for an accident 
identical in its nature with the one now claimed for. In response to 
a letter, Weller called at the Federation Offices and was inter- 
rogated about the accident ; he produced the hospital document 
describing the nature of his injury, and it was then noticed that 
the date on the latter had been altered. He was induced to make a 
statement in writing in which he asserted that he had never met 
with an accident before, and had never been paid compensation by 
any other firm. He was told to come back again to receive the 
money which he claimed as compensation, and in the meantime 
inquiries were made which proved that the certificate had been 
issued on May 30th last to Weller in the name of Smith, but the 
address given was Wood Green and on the strength of this 
certificate he had already been paid compensation by a local out. 
fitter, for injuries said to have been sustained through falling over 
his sun-blinds, which were projecting at the doorway of his shop. 
It was also ascertained that his statement was false in other 
particulars, and when he appeared at the Federation Offices the 
next day, two Scotland Yard detectives, who were present in an 
adjoining room, overheard Weller repeat the false statements made 
on the previous occasion, and he was arrested. On being searched, 
documents were found in his possession, which led to the arrest of 
Hodder, who made a confession showing how the conspiracy had 
been worked. Smith was meanwhile actively engaged in 
endeavouring to obtain money from tradesmen in other accidents 
for which Weller had provided him with the useful hospital 
document, and he was in due time arrested. 

A warrant was obtained for the arrest of a fourth member of 
the gang, but he had in the meantime learned of his confederates 
arrest, and he has disappeared. 

There is no doubt that the publicity given to the cases in which 
these men have been concerned will have a useful effect, and, in 
passing sentence on the prisoners, Judge Rentoul stated that if the 
Press would give more prominence to these particular frauds 
which have become very frequent of recent years, it would act as a 


Vol. 67. No. 1,712, SEPTEMBER 16, 1910.] THE ELECTRICAL REVIEW. 


449 


deterrent on others who undoubtedly are still carrying on similar 


operations. 

In view of a long list of cases which the police were able to trace 
against the prisoners, extending over a period of years, the sentences 
passed may be considered very light, but the fact that the prisoners 
have been convicted, and the publicity given by the Press to the 
methods of the gang, will undoubtedly have a far-reaching effect, 
and be of the greatest interest to tramway companies and other 
concerns where accidents are constantly happening in connection 
with their undertakings, 


ToRQUAY TRAMWAYS ARBITRATION, 


Mu. ARCHIBALD REID, an arbitrator appointed by the Board of 


Trade, commenced an inquiry at the Surveyors’ Institute, West- 
minster, on Monday, to determine whether the Torquay Corporation 
had wrongfully withheld their consent to the construction by the 
Torquay Tramway Co. of the overhead trolley system on lines 
5 and 5A of the service. Mr. Vesey Knox, K.C., appeared for the 
company, and Mr. H. Lloyd for the Corporation. 

Mn. LLOYD immediately raised the question of the right of the 
Board of Trade to appoint an arbitrator at all. Mr. Reid, he said, 
had been appointed under Sec. 68 of the Company's Tramway Act 
of 1904, which had general application to cases of dispute. The 
lines in question, he contended, came under Sec. 58 of the Act, and 
disputes over this were specially provided for in sub-Sec. 15, 
which did not contemplate compulsory arbitration. The Corpora- 
tion claimed the absolute veto over these lines. He asked that this 
point be decided before the arbitration proceeded. 

Mr. Knox submitted that Sec. 61 applied to all previous sections. 
He pointed out that notice of the company’s application for arbitra- 
tion was given on July 12th, but in spite of this the Corporation 
had taken no steps to represent to the Board of Trade that it had 
no power to appoint an arbitrator. It was most important that the 
matter should be proceeded with at once, because at the end of 
October the company would have to install another system if they 
meant to carry on the service, as the Board of Trade had refused to 
renew the Dolter surface-contact permit. 

Mr. LLOYD pressed his objection and said the Corporation felt so 
strongly on the subject of overhead wires, that they would not have 
consented to a single inch of tramway being laid if they did not 
believe themselves to have retained absolute powers in the matter, 
not subject to compulsory arbitration. After further argument it 
was decided to proceed with the inquiry, the Arbitrator promising 
to state his view on the legal point raised so as to give the 
Corporation an opportunity to take the matter into Court if 
necessary. 

Mr. KNox, for the company, then went into the history of the 
Torquay tramways. Their construction, he said, was the outcome 
of a postcard poll of the population, of whom a majority in 1892 
decided that they wanted tramways, but did not want the Corpora- 
tion to run them. In 1904 the Dolter Electrical Traction Co. 
obtained Parliamentary powers to construct tramways. There was 
no question of surface contact at that time, and the system was 
generally discredited on account of the cost and trouble and the 
difficulty of getting a uniform service. Unfortunately, the Dolter 
people thought they had found the key to these problems in 1904, 
because a small piece of line in Paris worked well under favourable 
circumstances, and the Dolter surface-contact system was installed at 
Torquay. About 11 miles of line in all were constructed, including 
the greater part of line 5, but line 54 was not constructed yet. 
The Board of Trade had refused to grant the company power to use 
the Dolter system after the end of October next, and when 
the company, therefore, applied to the Council for leave to put up 
the trolley system, permission was refused. These proceedings were 
brought to show that the consent of the Corporation had been un- 
reasonably withheld. He would ask the Arbitrator to notice that 
the Corporation had power to acquire the undertaking at the end 
of 1914 on a valuation of the business as a going concern, and with 
nothing for compulsory purchase, and as the company would not 
have any profit at all unless it got the powers it required, he 
suggested the Corporation had interests besides purely æsthetic 
ones in the matter. Proceeding, counsel pointed out that there 
were four ways of propelling tramcars, but the overhead system was 
the most general. It was in use on over 20,000 miles of American 
tramways, and the only fault that could be found with it was that 
the posts were ugly and inconvenient. The only other system in 
use was the conduit system, which was very expensive. The Lorain 
system of surface contact and the G.B. system were little used, and 
they knew that the Board of Trade had refused to sanction the 
latter system for Torquay. He believed that the Corporation were 
going to suggest that the Dolter surface-contact system plus the 
Mitchell studs gave perfectly satisfactory results. "This gentleman, 
Mr. Mitchell, was a very ingenious engineer, and he had made a 
number of experiments for perfecting the working of the Dolter 
surface-contact system, but he (counsel) thought he would be able 
to show that no financier of any responsibility would put any money 
into a surface-contact system of tramways nowadays. This was a 
matter of importance to the company, because they would have 
to raise money to complete the construction of their system. 
Proceeding, counsel explained that the National Electrical Con- 
struction Co. acted as sole contractors to the Dolter Co. for laying 
down the Dolter system in the United Kingdom. They laid the 
system down at Mexborough, at Hastings, and at Torquay. Mr. 
Mitchell was at that time engineer of the National Co., but he 
afterwards became engineer to the Dolter Co. Mr. Mitchell had 
invented five forms of stud, and the company had tried all five, and 
failed with them all. On the Mexborough system £12,000 was 


spent in remedying the first defects of the surface-contact system, 
and in March, 1908, when the system had been at work less than a 
year, the overhead trolley had to be installed, with satisfactory 
results. At Hastings the Dolter system was used under favourable 
conditions for 2 miles of the front, but it cost double as much to 
maintain as the rest of the line. At Torquay, as in Mexborough, 
they had gone to a very great expense to get the Dolter system to 
work, and had spent £13,000 in purely experimental work. The 
Board of Trade gave them a provisional licence for six months, and 
was continually pointing out that the returns of defective studs 
showed that the system was unsatisfactory. On December 28th, 
1908, the Board wrote renewing the order for another six months, 
but pointing out that there had been no improvement in the returns as 
to the defective studs. Finally, on October 13th last, the Board-wrote 
stating that they could not renew the order after October 31st 
of this year. The matter was put before the Torquay Corporation, 
and the discussion that followed on it, and the letters sent to the 
company, were privileged; but evidently the Council wanted 
too much in return for their consent to the overhead system 
on these two lines. As far as the other parts of the system 
were concerned, the company had power to use the overhead system 
there, and the Board of Trade had approved the plans submitted. 
Counsel proceeded to explain, with the aid of a Dolter box and studs’ 
as at present used at Torquay, the difficulties of this system. He 
explained that the sea water got into the boxes and interfered with 
the working. A special oil was used to keep out the water, but the 
oil carbonised after a time. It was thought that this difficulty might 
be got over by frequently changing the oil in the boxes, but it was 
impracticable to do so because of the construction of the boxes. If 
they were meddled with they got worse. As to the Lorain system, 
this was similar to the Dolter, only bigger studs were used which 
projected higher above the road, and made the system dangerous. 
Mr. Mordey, the expert engineer, who would be called in support of 
the Corporation, had presented a long report on the matter 
purporting to show how all these difficulties could be overcome, 
but however excellent these suggestions might be theoretically, 
they would probably fail in practice. Counsel read parts of Mr. 
Mordey's report, and said that although the company had employed 
37 men on the track daily to keep the studs right, they had not 
been able to get satisfactory results. He briefly referred to the 
scrapping of the stud system on the Mile End route by the London 
County Council, in spite of a hopeful report by Mr. Mordey as to 
how it could be improved. In conclusion, he said that in 1908 the 
gross earnings of the company were £15,055, and the net profit 
23,183; in 1909 the gross earnings were £15,445 and the net profit 
£2,426. It would thus be seen that nearly the whole earnings 
went in the maintenance of this expensive system, and in a little 
while there would be no profit at all, which was, perhaps, what the 
Corporation wanted. ; l 
Mr. WILLIAM B. COWNIE, one of the directors of the tramway 
company and the general manager and secretary of the National 
Electrical Construction Co., Ltd., gave evidence as to the installation 
of the Dolter system at Torquay and elsewhere. At Mexborough 
the company spent £10,000 in trying to improve the system on the 
lines of experiments suggested by Mr. Mitchell. In March, 1908, 
in consequence of pressure by the Board of Trade and local authori- 
ties, they had to put in the overhead trolley system. At Torquay 
the company had spent £10,491 in an attempt to improve the 
Dolter system. This outlay represented purely experimental work, 
and they were now as badly off as before. The position as regarded 
the surface-contact system was hopeless. The tramway company 
had recently written to the Board of Trade asking if they would 
sanction the G.B. or the Lorain system at Torquay, and in a letter 
dated the 10th inst. the Board of Trade had refused to express an 
opinion on this matter as the systems had not been sufficiently 
tested. The experiments at Hastings to improve the stud system 
had cost the company £1,600. In all, in Mexborough, Hastings 
and Torquay they had spent £22,300 in about two years in experi- 
mental work, and they did not feel inclined to spend any more. 
At Lincoln there was about three miles of G.B. system, and at 
Wolverhampton there was the Lorain system. The latter system 
was, he believed, working satisfactorily, but no one would put any 
money into it if it were satisfactory. 
The ARBITRATOR : Why not? . 
WITNESS: Nobody has any faith in surface-contact systems. | 
Proceeding, WITNESS said it was difficult to get any evidence of 
facts asto the working of the Lorain system. No one seemed to 
speak well of it, and it was not good enough for America. It had 
been working in Efigland for six years, but was never heard of except 
in the locality in which it was used. Witness mentioned further 
that the Lorain people had refused to install their system for the 
Dolter Co. under a guarantee as to its working. He did not want 
to say what had occurred between his company and the Torquay 
Council as a matter of privilege, but he had been quite willing to 
pull up the Torbay Road line (one of the disputed routes), and leave 
it altogether, and to install the overhead system on the remaining 
portion, but the Corporation would not agree to this. Bourne- 
mouth had a conduit system in certain parts of the town, and the 
overhead system elsewhere, because they did not like the overhead 
wires and the posts, but the Corporation engineer was now recom- 
mending the Council to pull the conduit system up and install the 
overhead trolley everywhere. There was another difficulty in 
regard to the system at Torquay. The insurance company had 
been reluctant to renew the company's insurance, because 
up to March, 1909, they had had to pay £366 for 
horses killed by the studs, and claims to the amount of £136 were 
pending. Witness caused some laughter by remarking that when 
the studs were first introduced a donkey was killed, and its driver 
came running to the tram conductor and said it had had a fit. 
Now drivers were wiser and came on the company for compensation. 
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The Corporation charge for electricity, continued witness, was on a 
sliding scale, 2d. per unit for the first 50,000 and so on, and the 
company used 2:8 units per car-mile. 

At this point the inquiry was adjourned until the following 
day. 

On resumption o on Tuesday, MR. COWNIE was cross-examined by 
Mr. LLOYD, who, in support of his legal argument of the previous 
day, put in an agreement between the Dolter Co. and the Corpora- 
tion, dated January 14th, 1904, to show that the consent of the 
Corporation to the tramways was obtained on the understanding 
that no overhead system should be introduced on lines 5 and 54. 
There was no stipulation for compulsory arbitration, and this was 
the agreement (said Mr. Lloyd), covered by Sec. 58 of the Company's 
Tramway Act of 1904, which he suggested made the present 
arbitration illegal. Witness said the Corporation had made no 
official complaint as to the working of the line, nor was he aware 
of complaints by the public. He had received complaints about 
the system from friends who had visited Torquay. 

The ARBITRATOR: As a board the directors have never had to 
offcially consider a complaint ? 

. WITNESS : That is so. 

Continuing, WITNESs said he came to the conclusion about 15 
months ago that the Dolter system was doomed. Questioned as to 
the value of the Torbay route, witness said it just about covered 
expenses in connection with the Paignton extension. It was nota 
valuable line in itself, but it was vital to the Paignton extension. 

MR. LLOYD pointed out that the Paignton extension was made 
after witness had come to the conclusion that the Dolter system 
was doomed. 

WITNESS replied that the board of directors (who were as well 
aware of the facts as himself) decided to proceed with the extension. 
As to witness's statement the previous day that he would be agree- 
able to pull up the Torbay route, that was his opinion at a time 
when he was not aware the company could install the overhead 
system on other routes without the Council's consent, as they had 
now been advised they could do. 

Mr. LLovp: You may have been advised, but Hie Corporation 
will have something to say about that. 

In further cross-examination, MR. COWNIE said that, but for the 
prohibition of the Board of Trade, the company would have con- 
tinued with the Dolter gystem ; they would have been forced to do so. 
Parliament had refused an application by the Dolter Co. to install 
the overhead system in Folkestone, even if they paid the 
Corporation £30,000 in hard cash. The circumstances in 
Folkestone, however, were quite different. Witness refused 
to answer a question as to whether his company had 
tried to get permission for the overhead system in Oxford. 
Questioned as to the G.B. system at Lincoln, witness said he 
helieved there were defects in it owing to live studs. His company 
would be prepared to put down the Lorain system if that company 
would give a guarantee of proper working for several years after 
construction. It would cost £2,600 a mile to put the Lorain 
system in Torquay; this was the Lorain Co.'s: quotation for an 
installation at Folkestone. The total cost of installing the Lorain 
aystem over the Torbay route at Torquay would be about £6,000, 
while the overhead system could be installed for £ 1,000. Questioned 
as to Mr. Mitchell's new stud, witness said hie company had not 
considered it; they had had enough experiments. The conduit 
system, continued wituess, was impossible in a hilly place like 
Torquay. 

Mr. Lioyp: So that it comes to this, there is only the Dolter. 
the Lorain and the overhead, and you say you will have the over- 
head or nothing — WITNESS : Yes. He added that, commercially, 
the overhead system was the only one under which any responsible 
contractor in the country would give a guarantee. 

Re-examined by Mr. VESEY KNOX, WITNESS said the proposition 
by the Corporation that the company should abandon the Torbay 
route (No. 5) and construct route 4, would mean that they would have 
to abandon the £12,000 capital spent on the Torbay liue, and spend 
£8,000 more on constructing the new route, which was not a 
popular one with the public. 

Mr. Knox: Did you, in fact, make an offer to the Corporation to 
abandon the line in Torbay Road and put the overhead system on 
back routes ? 

WITNESS : No, but it was recommended to the directors. The 
installation of the Lorain system, said Witness, would mean the 
reconatruction of the line. 

The ARBITRATOR: If you have made a bad bargain, is it un- 
reasonable of the other side to hold you to it? 

WITNESS said a bargain of this sort was to an extent experi- 
mental; anyway, the eompany could not possibly carry it out. 
They had the money promised for a conversion of the tramways 
to the overhead system, but nobody would finance them if they had 
to reconstruct a surface-contact system. 

Mr. JAMES SWINBURNE, consulting engineer in electrical matters, 
said there were an enormous number of surface-contact systems 
invented, but in his view none have proved a success. The over- 
head trolley had practically "swept the board. It could not be 
said that the stud system had proved satisfactory, although it was 
quite possible to get evidence in its favour from men who were 
satisfied with it in particular places—especially if they were running 
it themselves. In his opinion the Dolter system was a decided 
failure. ‘There were special reasons for the failure of the system in 
Torquay, because the roads were often covered with water, and, he 
believed, were sprinkled with salt water to keep them moist in 
summer. There the road had not a good foundation. Witness went 
on to explain how the water got into the stud boxes, which, he said. 
wax always something of a mystery. Witness was of opinion that 
it was not fair to ask the company to attempt improvements of the 
present stud system, If they adopted the Lorain scheme, 14 


instance, they might improve the system, but the improvement 
would be very slight. He saw no reason why the trolley system 
should not be used in the Torbay Road. 

Cross-examined, WITNESS said his objections to the Lorain 
system being installed at Torquay were that it would be 
very expensive, and that the system had not been sufficiently tested. 
There would also be the trouble of dealing with the two systems in 
one place. Lorain had not made its way in the tramway world at 
all, and it should have forced its way to the front in eight years 
working if it was a good system. 

Re-examined by Mr. Knox, WITNESS said he had seen Mr. 
Mordey’s report, which seemed to be chiefly devoted to showing 
that the Dolter system could be improved by using one pot instead 
of two for the studs. ; 

MR. J. F. PRIMARESI, engineer to the National Electric Con- 
struction Co., gave evidence as to the mode of working the Dolter 
system. One of the great difficulties was to get an oil for the pote 
which was heavier than sea water, so as to keep the latter out. It 
was difficult to get a satisfactory oil, as the heavy oils contained 
acids that attacked the metal parts and could not be used. They 
had also recently discovered that the bitumen parts had been 
attacked in the course of two or three years, although they had 
given a guarantee that the oil did not harm bitumen. Questioned 
as to the change from the Dolter to the overhead system at 
Mexboro, witness said the former system required 2°3 units per car- 
mile, and the overhead 1'7 units per car-mile, with the same car over 
exactly the same route. The cost for maintenance and electric 
equipment was 106d. per car-mile for the overhead, as compared 
with 2'5d. for the Dolter, and the takings, since the change to the 
overhead system, had risen from 7'5d. per mile to 10°07d. per mile, 
possibly because the service was more regular. 

Cross-examined by MR. LLOYD, WITNESS said the company had 
got the most satisfactory thick oil possible. They were satisfied it 
was heavier than sea water, but it would in time affect the bitumen 
parts. This thick oil could not be used in the inner pot where the 
stud lever was, as it would retard its working. This would present 
a difficulty in the use of a single pot as suggested by Mr. Mitchell 
and Mr. Mordey. The number of studs affected by water, or oil 
earbonising, in 1908, was 158, and the number was an increasing 
one. They got more water in the pots than they used to, showing 
that the system got worse in use. 

MR. JOHN B. BRAITHWAITE, of the firm of Foster & Braithwaite. 
stockbrokers of Austin Friars, said his firm had had considerable 
experience of finding capital for tramways. They had financed 
the Bombay Electric Tramways. the British Electric Traction Co., 
the Metropolitan Electric Tramways, the Potteries Electric Traction 
Co., and the South Metropolitan Electric Tramway and Lighting 
Co., representing a total capital of £9,399,000. Witness considered 
it would be quite impossible to raise money for the construction of 
a tramway on the Dolter system, because experience so far was that 
any surface-contact system waa far from perfect. 

Mr. HoLLibAYy, the manager of the Torquay Tramway Co. 
since 1907, said they had tried three different types of studs 
invented by Mr. Mitchell. The wages bill for nine months in 
March, 1907, was £1,417 for men patrolling the line to look after 
the studs. Now this work was left to the car conductors on the 
journeys. There was a large leakage of current with the system. 
The records for a week taken in the present month showed 194 
units per car-mile registered on the car, and 2°20 units registered 
at the station, so that there was a quarter of a unit lost to every 
car-mile, the proportion being greater on wet days than fine. This 
leakage represented a loss of £679 a year. The sea water flooding 
the line caused the service to be suspended four or five days each 
year. The repairs to electrical equipment averaged 41d. per car- 
mile in 1908, °55d. in 1909, and 514. for the first six months in 
1910. 

Cross- examined by Mk. LLOYD, WITNESS said they now only em- 
ployed three men to remove dead studs. This would mean that 
many dead studs would be left on the line, and would throw & 
slightly greater strain on the working ones left, and so produce 
quicker carbonisation of the oil. Witness believed that on the over- 
head system the leakage of current was not more than one-tenth of 
a unit per track-mile. 

The proceedings were adjourned until Wednesday. 


THEFT OF ELECTRICAL Goons. 


At Marlborough Street, on September Ist, Rueben Holdaway, 28, 
counter assistant, North Holme, Atterbury Road, Harringay ; a8 
Robert Pearson Mills, 19, counter assistant, Ellerdale Roa 
Lewisham, were charged before Mr. Denman with stealing since 
June Ist last electric lamps. &c., value £12, the property of their 
employers, the General Electric Co., Ltd., Queen Victoria Street, 
E.C.: and James Alexander, alias Steely, 32, electrician, Swallow 
Street, Piccadilly ; George Phillips, 39. electrician, Keeton's Road, 
Bermondsey : and Walter Little, 49, porter, Goodge Street, Totten- 
ham Court Road, were charged with receiving the property in 
question at Swallow Street, well knowing it to have been stolen. 
According to the evidence (as reported in the Morning Post) of 
Detective-sergeant Prothero, it appeared that, in company with 
Deteciive-serreant Vanner, he watched the Swallow Street premises, 
and saw Alexander, Little and Phillips dealing with parcels, which 
they took down to a basement they occupied. The officers followed 
them down, and the men were arrested after one of them had con- 
fessed that the goods were stolen. The parcels were found to 
vontain goods which belonged to the General Electric Co. The 
other prisoners were apprehended in consequence of what was ay 
at the premises of the prosecuting firm. 
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DETECTIVE-SERGEANT VANNER deposed that, in company with 
Sergeant Prothero, he went to the premises of the company. where 
he saw Holdaway and Mills. The former said he had given Phillips 
50 or 60 lampe a week for the past ten weeks or so. Sometimes 
Little came up for them. The arc lamp was given to him by Mills, 
who asked him to hand it over with other things. When Mills was 
interviewed he said he had been induced by Alexander to obtain an 
electric fan. 

MR. J. J. FLETCHER, manager of the company, identified some of 
the stolen property. He desired, on behalf of the company, to re- 
commend Mills to the lenient consideration of the Court. 

MR. LUNGE said the company wished to thank the police officers 
for the vigilance they had displayed in the matter. 

Mr. DENMAN said a systematic method of stealing and receiving 
appeared to have been carried on by the prisoners. Holdaway 
would be sentenced to three months’ imprisonment, Alexander to 
six months, and Phillips and Little to four months’ hard labour 
each. Mills, whose case was not as bad as the others, would be 
placed under the Probation Act for three years. 


DISPUTED ACCOUNT. 


JUDGMENT has been pronounced in an action brought before 


Sheriff-substitute Smith Clerk, at Glasgow Sheriff Court, at the ' 


instance of Messrs. T. Fairlie & Co., electrical engineers, 38, Stock- 
well Street, Glasgow, against the West of Scotland Billiards Co., 
Ltd., 75, Argyle Street, Glasgow. Payment was sought of an account 
for the putting in of new and the rearrangement of other electrical 
fittings in defenders’ premises, the amount sued for being £92. 
The defenders, while admitting that pursuers were instructed as 
to the work, objected to certain charges in respect that they had 


not been incurred at their instructions, that no credit had been . 


allowed for goods returned, and that the pursuers had contracted 
to supply certain items at prices less than those charged. Payment 
was tendered for £61. 

The Sheriff in a note, says :—" I formed the opinion in the course 
of the proof that these objections to the account had no solid 
foundation, and later perusal of the evidence confirms this 
opinion." He finds that the prices charged were reasonable and 
proper, and held defenders liable in payment for the account, less 
£1 1s. (d. of returns, and gave decree accordingly, with expenses, 


BRUSSELS EXHIBITION. 


(Continued from page 294.) 


THE firm of " ELECTROTECHNISCHE INDUSTRIE,” formerly Willem 
Smit & Co., of Slikkerveer, Holland, have a representative exhibit 
in the Machinery Hall, from which we have selected a few items 
for illustration. The largest machine shown is the stator of a 
three-phase alternator of 625 K. v. A. at 125 R.P.M., with its exciter, 
and the wound stator of a three-phase turbo-alternator of the same 
output, but running at 3,000 R.P.M., is also an interesting feature 
of the exhibit. The latter is well provided with ventilating ducts, 
the casing being completely closed and fitted with apertures for the 
controlled admission and discharge of air, and the end windings 


FIG. 26.—MoToR-CONVERTER OF 300 KW. BY " ELECTRO- 
TECHNISCHE INDUSTRIE.” 


are strongly supported against deformation with the aid of wooden 
blocks and stout screws holding the winding tightly against the 
carcass. 

We illustrate in fig. 26 a motor-converter for 300 KW., receiving 
three-phase current at 6,200 volts. and generating direct current at 
650 to 750 volts, when running at 750 R.P.M. This set is furnished 
with three bearings, the connections between the D.C. and A. C. 
armatures being carried through a hollow shaft, but in later 
designs the makers prefer the two-bearing type. The rotor of the 
induction motor is provided with three slip-rings for starting, and 


with a 12-phase star-connected winding, which can be short- 
circuited by means of a hand-lever whilst running. The direct: 
current generator is provided with a damping device of copper on 


the pole shoes to damp out any pulsations that might be set up. 


The machine works sparklesely on full load and at 750 volta, at 
which pressure the three-phase side supplies a wattless current of 


18 amperes to the supply mains—an arrangement devised to com- 


pensate the power factor of motors on the mains. A D.c. generator 
of 350 Kw. at 215 R.P.M., driven by a Diesel engine, is shown on 


. another stand, and a steam dynamo destined for use on a torpedo- 


boat is exhibited. 

The latter, which has an output of 110 amperes at 110 volts, 
550 R.P.M., is illustrated herewith. It is of very light construction, 
the dynamo parts being largely of brass. and the bed-plate of 
girders, while the armature is fixed direct on the fly-wheel, with a 


Fic. 27.—STEAM-DYNAMU FOR TORPEDO BOAT (ELEC. IND.). 


tubular inserted shaft running in the outer bearing. The other 
figures show respectively an induction motor of 220 H. P. at 
1.460 B.P.M., and one of 65 H.P. at 2,900 R.P.M. ; the former is pro- 
vided with & short-circuiting device of spring-rings inside the 
slip-rings and the latter has a squirrel-cage rotor, with very long 
bearings and special devices to prevent the escape of oil. Many 
other machines are also shown by thie firm. 

A remarkably large Locomobile” plant is exhibited by MESSRS. 
R. Worr, of Magdeburg-Buckau, and 7, Laurence Pountney Hill 
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Fig, 28.—THREE-PHASE MOTOR or 200 H.P. 
(ELEC. IND.). 


E.C.; it consiste of a 650-B.H.P. engine and boiler driving two 
200-K W. generators, and supplying part of the electric power to the 
Exhibition. The construction of the locomobile is shown in fig. 31 ; 
it combines in one a complete steam-power plant, comprising a 
boiler, with removable furnace and tubes, superheaters, jet con- 
denser, feed-water heater, air and feed pumps, with a compound 
engine mounted on the top of the boiler. Only light foundations 
and no brick setting are required for the boiler, which is designed 
for a working pressure of 215 lb. per sq. inch. The main super- 
heater consists of coils of steel tubing immediately behind the fire 
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tubes, through which the steam passes in the opposite direction to 
the gases, and there is a second superheater behind it, in which the 
exhaust steam from the high-pressure cylinder is reheated before 
it enters the low-pressure cylinder. The engine cranks are set at 


Fic. 29.—THREE-PHASE MOTOR OF 65 H.P. (ELEC. IND.). 


180°, and the cylinders are directly connected to the crank-shaft 
bearings by a substantial frame, which prevents the transmission 
of the working stresses to the boiler shell. The cylinders are 


tato iom. a 
d 
Mm 


8˙8 Ib. steam per B.H.P. per hour. In the Machinery Hall they 


show locomobiles of smaller size, and other machinery, and they 
state that more than 4,000 of their superheated steam plants are in 
use for electric power generation and other purposes. 


Fid. 30.—WoLF LOCOMOBILE OF 650 B.H.P. 


The last illustration shows an interesting relic of the fire: it 
represents the exhibit of the BRITISH VACUUM CLEANER Co., LTD., 
after the catastrophe. The electric motor can be seen under the 
two tanks. This exhibit was almost the only one, we believe. that 
retained a recognisable shape. 


(To be continued.) 
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Fic. 31, —SECTION OF LOCOMOBILE. 


FIG. 32.--THE BRITISH VACUUM CLEANER Co.'s 
EXHIBIT AFTER THE FIRE, 


jacketed by the waste garen. The valves are of the balanced-piston 
type. and the shaft governor acts directly on the high-pressure 
eccentric, providing automatic variable expansion. The furnace is 
titted with a mechanical stoker of the sprinkler type. The makers 
claim for this engine a consumption of only 1°03 lb. coal and 


CORRESPONDENCE. 


Letters received by us after b P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession. 


Tramway Meters. 


In the ordinary course of events the use of meters or 
time recorders on electric tramcars involves a considerable 
risk of damage to the equipment. | 

It is now recognised that short of slipping the wheels a 
car is accelerated with the least expenditure of energy by 
turning the controller handle as fast as possible. This, 
therefore, necessarily strains and overheats the motors. The 
same applies, but with greater force, to the use of time 
meters. 

In order to he able to make use of the above devices for 
saving energy, it is absolutely essential to adopt some means 
of preventing the motormen from abusing tle controller. 
This object is attained hy the use of the now well-known 
patent controler regulator, which compels the driver to 
make a short pause on every step of the controller, thus 
ensuring correct acceleration without in any way interfering 
with the free action of the motormen. A number of 
important tramway systems both in England and abroad, 
have adopted this device, and have by this means succeeded 
in considerably reducing the cost. of repairs. 


The Electrical Apparatus Co., Ltd. 
London, S.W., September 6th, 1910. 
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British Westinghouse Electric Co. v. Ridings Are 
Lamp Co. | 


In the “ Legal Column” of the ELECTRICAL. REVIEW of 
September 2nd you gave particulars of an action between 
the British Westinghouse Co. and ourselves in connection 
with arc lamps. | | 

As this notice is very misleading to the public, and 


damaging to us in our business as arc lamp manufacturers, 


we should be glad if you would insert a note to the effect 


that this action related to the importing into this country 
by us of 140 Excello arc lamps only, and had nothing what- - 
ever to do with the lamps we manufacture ourselves under 


Ridings patents. l 


To prove the correctness of our statement we enclose copy 
by the British Westinghouse Co. in this 


of affidavit filed 
action. . , 
Ridings Are Lamp Co. 


Manchester, September 8th, 1910. 


Coal-Cutting Machinery and Electrical Accidents in Mines. i 


On page 324 of your issue of August 26th you remark ` 
with reference to the much-discussed question of efficient 


* earthing” of coHiery installations, that the only correct 
and certain way is to lay a bare copper earth wire and con- 
nect every part that requires to be “earthed” directly to it 


and carry this right up the shaft to a large earth plate- 


properly bedded on the surface. 
Why a bare copper earth wire ? 


In the not unlikely event of the earth wire becoming | 
accidently disconnected or broken in the vicinity of the earth 


plate, does not the presence of the bare copper wire in the 
mine only tend to increase the danger which it was erected 
to obviate ? 
Would not an earth wire perfectly insulated throughout its 
entire length answer the purpose better ? 
Austin Burdon. 


Evening Classes: Wanted—A System. 


I should like, through the medium of your columns, to - 


say a few words on the subject of the evening classes of the 
present time. I have read with considerable pleasure Prof. 
Hobson’s remarks upon the subject in his address, published 
in your issue of September 2nd, on the subject of mathe- 
matics. The professor concludes by saying that students 
should be taught a few things well, and not a number of 
things imperfectly. | 
student of seven years’ experience) is a system, for as things 
are at present, absolutely no system prevails. 
takes, let us say, a group course, which consists of three 


A student 


in many cases, and lets the “beastly stuff" slide, I have 
heard students say at the end of a class, What has he 
been talking about?" Then, on the question of 
logarithms: I have yet to find’ the student who 
has learnt them, without any previous knowledge, 
at the night school, learnt them, that is to say, so that he 
could save any appreciable time in working out even simple 
problems by their aid. Then, again, how many masters 
thoroughly understand the slide rule themselves, let alone 
being able to teach it to the students? Why, a student who 
can work out a simple problem, with the aid of a slide rule, in 
one minute less than any of the others can do it in by ordinary 
methods, is looked upon by his fellows as a positive marvel. . 

I said just now that a system was required; what 
I meant was this: Students take classes year after year 
and pass sundry examinations at the end of each session. 
This is all very well in its way, but what does it 
lead to? Employers of to-day do not recognise the certifi- 
cates thus gained. What I call a system is practised in 
a certain town in the Midlands. If thestudent takes certain 
prescribed evening classes for five years, passing through 
certain examinations at the end of each year (that he may be 
proved fitting to advance in his studies), he will be in a 
position at the end of that period to enter, with the 
certainty of passing, for the examination of A.M.I.C.E. 
That is what I call system ; for the student, who really 
wants to get on, knows there is something at the end of it all 
that is worth having. Another point which should be looked 
to is that all home work and worked-out examples should be 
duly entered up in a book kept specially for that purpose, 
and regularly and carefully checked over and marked accord- 
ingly: As an illpstration, I might mention the case of a 
student I came into contact with who did a test one evening 
on a two-phase induction motor. He worked out his results 
later, and found that for every horse-power put into the 


machine he got 1} H. P. out of it. Those results were worked 


What we want (and I speak as a 


attendances per week, one evening machine drawing, one - 


mechanics, and one mathematics. 
concerned here, but to my mind the second and third should 
go hand-in-hand, so to speak. The method of teaching 
mathematics nowadays is deplorable. 
students in their first year have, when they start, a know- 
ledge of addition and subtraction, and that isabout all. The 
classes commence, in many cases, with contracted methods of 


With the first we are not 


The majority of the 


multiplication and division, and various so-called short cuts of 


that nature. The student, after an hour or two of this, is so 
utterly confused that he cannot even do the calculation . 


correctly in the usual way, and is hopelessly at sea with the 


the work is started on, and this goes on throughout 
the session, so that, at the finish, the student is 
little wiser than he was at first. The fault, to my 
mind, is not so much with. the instructors as 
with the education authorities; the amount that is 
required of the student in some of the earlier stages of 
mathematics is enormous, and it is next to impossible for 
the class of student I refer to, to get the necessary know- 
ledge in the time, which amounts to, usually, about 30 
classes, each of two or three hours’ duration. This means 
that the instructor has only got time to go over the bare 
outline of the subject, and that the student who wishes to 
know what he is doing, has to spend many hours in trying 
to understand his scanty notes, and the two or three 
examples given him. The final result is that he gives up, 


with the slide rule, by logarithms and by ordinary and con- 
tracted methods, and the result came exactly the same in 
each case. The results were duly entered up, and given in 
for correction. The book was returned next week, with all 
the work marked corre. Comment is needless. Small 
wonder that students lose all interest in their work, and give 
up in disgust. For myself, I have taken to correspondence 
instruction ; and though I have been at it continuously for 
15 months, I have never had cause to complain or to regret 
taking it up. Should this catch the eye of the student who 
tested that motor, perhaps he will come forward and second 
what I say. | 


September 12th, 1910. 


Adsum. 


The Lighting of London. 


A most misleading impression has recently been created ' 
by certain paragraphs appearing in the Press under the above 
heading. The impression given was that London, instead of 
continuing an electrically-lighted city, as at present, was 
about to revert to gas. PL E v A D 

I need hardly say that nothing is further from the truth. 
The case, however, presents an interesting example of how - 
easily an erroneous impression can be set afloat. The facts ' 
are as follows:— ^. EF . p sw 

One of the 29 London authorities, influenced by con- - 


. ditions which were purely local, decided to alter a few of | 
other methods. The following week some other portion of 


their numerous electric lamps to gas lighting. The number 
of the lamps involved is quite small compared with the total 
number of lamps in the borough in question, and is altogether 
negligible in comparison with the total electric lighting of 
London. The whole case, in fact, is simply a local matter, 
confined to one authority only, and is quite undeserving of .: 
this wide publicity, were it not for these incorrect rumours - 


` which have given rise to so much misunderstanding. - " 


For corroboration of the facts, reference need only be 
made to the official statistics of the London County Council, : 
where it will be seen that the use of electric street lighting ` 
has more than doubled in half-a-dozen years, and that only - 
10 out of the 29 London authorities are wholly without 


electric street lighting. l 


~ 


As to the relative costs of electricity versus gas for stree 
lighting, I need only mention that in St. Marylebone the 


F 
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saving effected last year was £1,500 in respect of a portion 
of their area only, and that this has encouraged them to 
convert the whole of the remaining gas lamps to electric 
light, which will bring the saving up to £2,600 per annum. 
Further, the Boroughs of Hampstead and Shoreditch— 
already extensively electrically lighted—are extending electric 
lamps practically throughout the whole of their areas. 
Thanking you for your courtesy in giving publicity to 
these facts, l | 
H. B. Renwick, | 
Chairman of the Electric Supply Publicity Committee, 


London, E.C., September 12th, 1910. 


"Overerowding in the Ranks of Central Station Officials. 


I cannot let the correspondence in reference to the above 
pass without joining in it myself. With my fellow 
correspondents I quite agree that a central station is not the 
place for premium pupils, except, of course, from the financial 
point of view of the chief. 

As regards an association for assistants, has it not a 


flavour of a Bricklayers’ Union with its allied lock-outs and 


disputes ? I think a better state of affairs would exist if 
chief engineers would show their assistants that they (who 
should desire to keep up the status of the profession) are 
willing to pay salaries equal at least to those paid to wiremen 
and stokers. Further than this, I would suggest that chief 
engineers in this case would want better men than there are, 
in many cases, employed as switchboard attendants. Then, 
again, from 10 years' practical experience of central station 
work, I cannot help coming to the conclusion that the chief 
likes to keep his wages sheet at the lowest possible figure, 


80 that he may point with pride at his low cost of pro- 


duction. 

As an assistant who has been through the “shops” and 
received his technical education at one of the best sources 
in the country, I should be only too pleased to help in the 
formation of any association if it would meet the case. 

In conclusion, let me add. that should such an association 
be formed, ** Justice " hits the right nail on the head when 

.he suggests that the association should supply to assistants 
information concerning the chief engineer before they take 
office under him. But again, beggars cannot be choosers. 


C. 


The Proposed Association of Consulting Engineers. 


Observing Mr. Curry's rather shifty debate on this subject, 
I thought it opportune to cheer him in his somewhat crest- 
fallen dilemma and encourage him further for the last lap of 
defence for the standing of his little fetish. — ' 

So far as I can recollect the articles of the proposed 
association, without actually taking the trouble to re-read 
the discussion, &c., it appears to me that the pointe under 
discussion are the qualifications necessary for membership. 
Was it not stipulated that consulting engineers could only 
qualify for membership if they had at least three years' 
practice on their own account and also belonged to the 
invincible “Cs and the Institution representing the 
other branch they specialised in? 
“civil engineering“ meant engineering,“ irrespective of 
the adjective. 

Now, it has been conclusively proved and frankly 
acknowledged that “civil engineering " merely represents 
a branch of the all-embracing heading „engineering.“ 
Moreover, Mr. Curry reverses his opinion now, and actually 
admits that experienced consultants should have precedence 
to I. C. E. qualifications, which formerly formed the essential 
qualification to his mind. 

Might I ask him casually how many corporate members 
of the I. C. E. obtained membership through examination, and 
why ‘these would have preference in the new body proposed ; 
also why equally qualified University men to those University 
men who obtained membership without further examination 
than their degree should not be held on the same standing, 
simply because they do not join the “Civils” 2 There are 
hundreds of degree men in engineering: who have also a very 
comprehensive works training and belong to at least one of 


It was also argued that 


the other Institutions representing branches of engineering, 
yet these poor fellows must join the “ Civils ” to be registered 
as qualified consultants. Isn't it absurd? 

Let us take the instance of a lad intended for the con- 
sulting profession; say he receives a perfect preliminary 
education, subsequently a University training, and takes 
his degree or degrees, perhaps with honours, and at the 
age of 20 proceeds to a vigorous training for, say, three 
years in and on works ; then joins a firm as a junior con- 
sultant, and in the course of another five years rightly 
expects to be regarded and registered’ as a qualified con- 
sultant. Poor fellow! he finds that I.C.E. members have 
made the law, and he must necessarily fork out the dole 
for election to their Institution. Is it not a pity our 
Universities could not get a little more standing ? 

Let me remind Mr. Curry that a degree is a very different 
thing to a diploma, and should be honoured accordingly. An 
engineering degree man does not usually go to practise as a 
consultant without a reliable practical experience, yet why 
should he be forced to contribute to any one institution 
more than another ? f 

Let the organisers of the proposed Association take liberal 
views of qualifications, and general approval may be 
forthcoming. 

The same game was attempted by the patent agents," 
but before they got supreme powers they had to take a very 
liberal view, and incorporate all patent agents practising 
prior to the date of incorporation, and if our consulting 
friends intend protecting the business, I think they will find 
that the only satisfactory way will be to work up to the 
Standard of attainment gradually, exactly as did the patent 
agents. It may take yéars, yet justice can only be achieved 
in that manner. 

“ Incorporate a man according to his record "—our able 
Editor gave a sound epitome on the tree of knowledge. 


B. Sc., £c. 


The Association of Mining Electrical Engineers. 


Referring to your leading article of September 2nd, in 
which you state that the Association of Mining Electrical 
Engineers is too hopelessly in the hands of the colliery 
managers to be expected to do anything towards the question 
of examinations for electrical engineers in charge of mining 
plants, I beg to point out that arrangements for this object 
are being made, and a sub-committee was appointed at the 
last council meeting. | 

At the same time I may point out that practically very 
little could be done until we received our articles of incor- 
poration, which may now be sent us any day. 

The delay has not been the fault of the Association, but 
the red-tapeism of the Board of Trade. 

As far as my personal experience goes, with the colliery 
manager members of the Association, the majority of them 
are strongly in favour of the examination, as it will prove 
very useful to them in many ways in selecting a man to take 
charge of the plant, and I am open to prove this at any 
time to those who think otherwise. 

Perhaps the question of including mining engineers and 
officials does not appeal to you, but in the interests of the 
Association and the mining industry it has been found that 
the opinions of expert mining men and expert electrical 
men combined in the discussions will bring out most 
valuable information, and that is practically essential towards 
achieving the objects for which the Association of 
Mining Electrical Engineers has been formed. 


A Council Member. 


The Price of Electricity. 


In the interesting comments you make upon my paper 
on the above subject, I think that you correctly diagnose 
the feeling of electrical engineers all over the country 
when you say that their recent utterances on this subject, 
and also their practice, show that the character of demand 
has begun to influence price. By “character of demand ” 
you, no doubt, include what I have called ‘intensity of 
demand,” a common expression amongst economists. With- 
out finding any fault with your interpretation of this term, 
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perhope you wil all allow me io explain the sense in which I 

ave used it. Al psy ychological factors lack precision, but 
if we regard “ market price” as expressing “ intensity: of 
demand in money measure, we arrive at a practical 
definition, which, neglecting academic m gives us, 
I think, all the explanation we want. VLour expressions 
“ the measurement of the wish or the “ vehemence of the 
desire " for anything do not, I think, quite cover the ground. 
The vehemence of our desire for air to breathe is perhaps 
infinite, but air has no price. There is an element missing. 
Intensity of demand is measured by the relative strength of 
our demand for that which we have to pay for, or, in other 
words, our relative effective demand as exhibited in ihe 
market. We thus come back to price in the market as the 
measure of it. 

Your analysis of the “ maximum demand " system Seems 
to me to be entirely to the point. It is often “maximum 
demand” in name and a classified tariff in fact. There is, 
of course, nothing inconsistent with the system I advocate in 
the use of maximum demand indicators." | 

Is there not considerable confusion of thought in the idea 
that early consumers, who paid relatively high prices, bore 
*" the heat and burden of the day”? Heat and burden” 
implies suffering, but I suspect that, they obtained satis- 
faction, or they would not have paid the price. 

I welcome your concluding sentence, in which you say 
that you think that we are ** moving in the right direction,” 
and. I much appreciate your efforts to accelerate that move- 
ment. It may involve an expansion of our industry beyond 


our present powers of perception. 
Edw. W. Cowan. 
London, E.C., September 10th, 1910. 


BUSINESS NOTES. 


Accumulator Sediment Pamp.—With a view to 
 economising in the maintenance of storage, batteries, the 
“Unica” sediment pump has been introduced on the market 
by MR. 8. HEILPERN, of 82, Hamilton Road, Longsight, 
Manchester. It is claimed that it will lift the heaviest lead sediment 


“Unica” SEDIMENT PUMP, 


ANP E gas ae E a 


and borra matter from the bottom ot a cell without carrying 
away too much acid, The two sizes lift 54 and 24 gals. per minute 
respectively, at moderate speed. pump is simple in construction, 
has no stuffing boxes or packings. subject to wear, and can be dis- 
mantled in a few minutes; it is supplied with interchangeable 
suction nozzles for reaching below or between the plates. 


— 


to establish electricity works in Constantinople. 


generally bought and used. 


The Constantinople Lighting Concession, — An 
extraordinary story is being circulated by various Hungarian 
newspapers with regard to the competition for the concession 
The story 
is to the effect that the negotiations between the Ganz 


Electricity Co. and the Turkish Government in respect of the 


matter have been broken off at the last moment. During 
the course of the negotiations, which took place at Buda- 
pest between representatives of the company and the members of 
a special Turkish Commission dispatched to that, city, the Ganz Co., 
it is said, voluntarily withdrew from undertaking the work. In 
explanation of this surprising action, it is set. forth that, under the 
treaties of commerce concluded with the Balkan States, the import 
duties on electrical machinery have been fixed so high that the Ganz 
Co. is unable to undertake the work on the basis of the unit price 
stipulated before the conclusion of the treaties of commerce. The 


Story, which has been forwarded to a German newspaper by a 


Hungarian correspondent, sounds improbable, and, for that matter, 
it would be of interest to learn what new treaties of commerce have 
been completed in the past few months in the East of Europe, which 
could possibly have such an effect upon Hungarian exports to Turkey. 
Since writing the foregoing, the improbability of the story has been 


‘apparently confirmed by the further announcement from Buda- 
- pest that there is agreement in news to the effect that the Ganz 


Co., besides the establishment of electric lighting in Constantinople, 
will be entrusted also with the erection of the ‘gasworks to be built 
in that city. 


British. Trade in Finland.— The British Consul at 
Helsingfors reports that there can be no doubt that British in- 
terests in Finland would be served if there were a number of local 
agents representing British firms in various branches. It is not 


. likely that possible Finnish buyers will take the trouble to consider 


seriously offers made only by post, without having any samples at 
hand ; whereas a local agent, especially if he is an influential man, 
can do much by seeing the buyer in person and showing the article. 
Every British firn wishing to trade in. Finland—and especially 
firms already trading with Russia—should, therefore, take steps to 
appoint an agent in one of the larger towns, preferably Helsing- 

fors British firms when wishing to appoint a local agent 
generally write to the Consul, asking him to suggest some suitable 
firm or person. The Consul then does 80, giving a couple of names 

of respectable firms, either merchants or general agents. ö 

British manufactures are held in high repute in Finland, and 
only the high prices frequently asked, as well as the energetic and 
skilful advertising of competitors, prevent their being more 
In addition to other goods, machines, 
tools and implements could be exported in greater quantities than 
now ; but it is possible that until the ground was properly prepared, 
the expenses would be heavy and the profits small. 

As regards terms of payment, it will often be necessary to allow 
larger firms extended credit. It cannot be too often repeated that 
firms should quote prices preferably in the local currency—viz., 
Finnish marks and per kilogram or per metre, thus facilitating 
calculations for the Finnish buyers’ The greater part of the trade 
with Finland is on a comparatively small scale, and much of it is 
done by three months’ acceptances. Firms in the United Kingdom 
should not insist on payment against documents in the United 
Kingdom, but should adopt the more convenient method of pay- 
ment against documents in Finland. It is chiefly owing to the 

unwillingness on the part of British firms to comply with requests 
by Finnish firms, founded on the peculiarities and traditions of local 
trade, that so much of the trade slips out of their hands and goes to 
foreigners more ready to see the local requirements and to meet 
them, thus firmly establishing themselves on the market and in the 
minds of local business men and the public. 

A British commercial traveller recently wrote to the Consul as 
follows: “Before leaving Helsingfors I should like to thank you 
for the interest you have shown in my visit here, and the very 
valuable help and suggestions given, which I feel have not been 
given in vain. It is particularly galling to see foreigners all over 

Scandinavia selling their inferior articles while 80 much better goods 


* can be made in the United Kingdom, and could be sold here with a 


little more energy on the part of our large manufacturers." 
Inquiries as to the financial standing of various Finnish firms are 
often received at the Consulate. Firms wishing to obtain informa- 
tion in this respect should write to some local institution supplying 
such, e.g., Finska Kreditgifvareföreningen (Finnish Trade Protection 
Society), Tammerfors, or. Masi, W. S PNE REE Gr.. Schloss- 


strasse, Riga. 


Catalogues. and ‘Lists Tae BENJAMIN ELECTRIC, 
LTD., 14, Rosebery Avenue, London, E.C.—Twelve-page catalogue 
(L3) containing illustrations end prices of Benjamin wireless clusters 
and electric lighting specialities. 

THE STERLING- TELEPHONE AND ELECTBIC Co., LrD., 200, Upper 
Thames Street, London, E.C.—Pamphlet No. 17 2, giving in the 
course of some 48 pages illustrations, descriptlve notes and prices of 
& variety of the firm's well-known telephone instruments for various 
positions and different classes of service, also & number of 
accessories. 

Messrs, ALAND & Co., 203, Great Dover Street, London, S.E.— 
Twenty-four page illustrated pamphlet N o. 25) wherein are given 
particulars, illustrations and tabulated sizes, speeds, prices and code 
words of their electric and other fans, blowers and exhausters; also 
electric smithy blowers and small electric motors. | 

THE A.E.G. ELECTRIC Co., LTD., London, . W.C,—Leaflet showing 
one of their portable drilling machines “which drill up to 2 in. 
diameter for chipbuilding, tramway repair, and engineering works. 
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16-page list giving a number of excellent half-tone pictures pre- 
faced by descriptive matter relating to, and particulars of advan- 


tages claimed for, the A.E.G. electric welding process. Butt and. 


point welding are both well shown, and the pictures show the 
welders employed in different classes of work. We have also 
received a leaflet relating to transformer switch cases. 


MEssRS. Morris & LISTER, LTD., Carlton Works, Coventry.— 
New descriptive price list relating to their auto-transformers 
which they are supplying in considerable numbers. Special atten- 


tion has been given to the point. of silent working, and alterations . 


in design have been made giving effect to improvements in this 
direction. Copies of the list can be obtained on application. 


Messrs. ERNEST SCOTT & MOUNTAIN, LTD., Close Works, Gates- 
head-on-Tyne.—Twenty-four page catalogue containing a descrip- 
tion, accompanied by half-tone illustrations and line diagrams, of 
the mechanical construction of the Scott & Mountain centrifugal 
pump. A few pages at the end contain hydraulic tables and 
formule. 


THE UNION ELECTRIC Co., LTD., Park Street, Southwark, 
London, S.E.—Sixteen-page new list (No. 1,019) containing a descrip- 
tion, with tabulated prices, code-words, sizes, and so forth, of their 
direct-current motors for sizes ranging from } to 50 H.P. 


THE Ecco BATTERY AND ELECTRICAL Co., Invicta Works, Bow 
Common Lane, London, E.C.—Twelve-page pamphlet giving 
particulars and prices of a variety of Ecco dry cells, battery jars, 
pocket flash lamps, &c. 


Messrs. SIEMENS BROS. & Co., LTD. Caxton House, West- 
minster, S.W.—August, 1910, issue of their catalogue No. 37 (22 
pages) relating to Dry Cells and Dry Cell Batteries”; this list 
_ ‘supersedes the April, 1910, issue. The contents have been re- 
arranged, and the notes on the employment of dry cells for ignition 
purposes have been, to some extent, rewritten. New illustrations 
tions to scale are employed throughout. Also a new catalogue, 
No. 504 (eight pages), describing their Optical Pyrometers." 
This list supersedes the November, 1907, price sheet bearing the 
same title. The principle and construction of the firm's optical 
pyrometer are described briefly, but the standard pattern on cast- 
iron stand has now been supplemented by a pattern with a wooden 
tripod stand, which is more convenient for carrying about. There 
is also now listed a portable pattern, all the parts of which ma 
be carried about in à compact case with leather strap. | 


Mr. R. W. PAUL, Newton Avenue Works, New Southgate, N.— 
New catalogue (section MI) dealing with thermo-electric pyrometers 
and indicators, which instruments have recently been re-designed, 
the use of a more powerful magnetic circuit having enabled the 
firm to use a longer pointer with a consequent gain in scale length. 


Messrs. SIMPLEX CONDUITS, LTD., London, W.C.—Supplementary 
leaflet (F 1) showing a number of ship electric light fittings, and 
stating prices of same. 


THE NEWALL ENGINEERING Co., Walthamstow, E.—New edition 
of their catalogue (64 pages) of Newall gauges, micrometers and 
measuring machines, all of which are well shown, described and 
priced. Engineers should find this catalogue of considerable service, 
and they can obtain copies on application. 


Argentine Republie.— According to the Board of Trade 
Journal, & concession has been granted to MESSRS. PAQUET Y CIA. 
for the construction and working of an overhead electric carrier, 
which will join the two banks of the Riachuelo River. The con- 
cessionaires have a six months’ option to construct a similar over- 
head carrier, and also permission to import any material free of 
duty. Two years are allowed for the completion of the work. 


Book Notices.—American Street Railway Investments. 
New York: The McGraw Publishing Co. $5.—The 1910 edition 
of this book has just been issued. It contains very 
elaborately detailed statistics and information concerning the 
financial and traffic results of operation of electric railways. It is 
the seventeenth annual addition of this work of reference, and con- 
tains more detailed figures of earnings, expenses and traffic that are 
of interest and value to holders of securities of these properties, 
than have been available for the previous issues. A compilation of 
the gross revenues of 10 large companies and of 20 smaller properties 
made in order to indicate how well urban electric railways sustained 
their gross earning power after the panic of October, 1907, reveals 
interesting resulte. Grose earnings of the 10 large companies in 
1809 showed a gain of 27˙9 per cent. over 1905. The 20 smaller 
properties gained in gross revenue in 1909, as compared with 1906, 
30˙8 per cent. Supplementing the information in previous issues, 
the 1910 edition furnishes financial statements in greater detail, 
giving statistics that facilitate additional analysis of the actual 
results obtained. | 

"Log Book of Electric Light Installation." London: Hubert 
Russell M.I.E.E. Price 30s. net. 

"Continuous-Current Machine Design." By William Cramp. 
1910. London: Harper & Bros. Price 5s. net. 

Faculty of Engineering, University College." Session 1910-1911. 
London: University College. Gratis. 

"Atti della Associazione Elettrotecnica Italiana.” Vol. XIV, 
No 4. 1910. Milan. Tipo-Lit. Rebeschini di Turati. 

Automatische Fernsprechsysteme." Two vols. By A. B. Smith 
and F. Aldendorff. 1910. Berlin: S. Heimann & Son. 

"Traité de Physique" By E. Davaux. 1910. 
À. Hermann & Son. Price 11 fr. 

"Charter, By-Laws and List of Members of the Iron and Steel 
M ur July. 30th, 1910, London: The Offices of the Institute, 

rice 1s. 


Paris: 


“ Eléments de Caloul Vectoriel" By C. Burali-Forti & R. 
Marcolongo. 1910. Paris: A. Hermann & Son. Price 8 fr. 

“ Bulletin Scientifique de l'Association des Eléves des Ecoles 
Speciales.“ May-June, 1910. Liége: 23, Rue Agimont. Price 0776 fr. 

" Encyclopedia of Municipal and Sanitary Engineering." By 
W. H. Maxwell and J. T. Brown. 1910. London: Constable and 
Co., Ltd. Price 428. net. 

"The Empire Aspect of Preference.” By Senator Pulsford, of 
Australia. 1910. London: The Cobden Club. Price 1d. 

“ Electric Lighting for Motor-Cars.” By Marks & Clerk. 
London: The Technical Publishing Co. Price 3s. 6d. net. 

"Design of Marine Multitubular Boilers.“ By J. D. Knight 
and A. W. Brown. London: The Technical Publishing Co. Price 
Zs. 6d. net. | 

* Announcements, 1910-1911." Northampton Polytechnic Institute. 
London : The Institute. 

“Journal of the American Society of Mechanical Engineers." 
September, 1910. Baltimore, Ind.: The Offices of the Society. 


Price $1. 
Vol. CLXX, No. 3. 


1910. 


«Journal of the Franklin Institute." 
September, 1910. Philadelphia: The Institute. Price 50 c. 
“ The School of Mines Quarterly." Vol. XXXI, No. 3. April, 


: 1910. New York: Columbia University. Price 50 c. 


We have received & copy of & Guide to the Metropolitan 
Borough of St. Marylebone, which is published under the auspices 
of the Borough Council. On a number of pages we find particulars 
of the Councils aggressive electricity supply department, also 
pictures of the station and of the electric lighting of Oxford Street 


Trade Announcements,— Messrs. MANZEL Bros. AND 
Co., of Buffalo, N.Y., announce that the term of their oil pump 
agency for Great Britain and Ireland, which has been in the hands 
of Messrs. Rimington Bros., of Carlisle, having expired, the British 
Manzel Oil Pump Co., of the City of Carlisle, are now representing 
them. 

Messrs, ALFRED HERBERT, LTD., of Coventry, have been 
appointed sole agents for Great Britain and the Colonies for the 
plain grinding machines made by the Norton Grinding Co., of 
Worcester, Mass., U.S.A. They will carry a representative stock 
of the various sizes of these machines. 

THE METALLIC SEAMLESS TUBE Co., LTD., of Wiggin Street, 
Birmingham, have made arrangements with the manufacturers to 
act as wholesale selling agents for the Brimsdown " metallic- 
filament lamps. We have received a copy of their price list of these 
lamps, also advance price leaflets relating to Metallic" electric 
bells, pushes, cords, wood blocks and Leclanché cells. 

Messrs. J. B. Sykes & W. J. TRAVIS have purchased the 
financial interest in the Baker Blower Engineering Co., Stanley 
Street, Sheffield, from the trustees of the late Thomas Somers. 
There will be no change in the style of the firm, which will con- 
tinue to have the benefit of the experience of Messrs. T. T. & H. E. 
Somers. We have received lists describing and pricing Baker's 
patent rotary pressure blower, also crucible cast-steel and drop 
forged spanners. 

Messrs. J. SUNDERLAND & Co, electrical engineers, Victoria 
Works, 183, Gibbit Street, Halifax, announce that they are declining 
business. The plant and stock are to be sold by auction. 

Messrs. E.M.F., LTD., have removed to more commodious premises 
at 212-213, Upper Thames Street, London, E.C., owing to greatly 
increased demand for their lamps, fittings and general electrical 
supplies made at the Walsall works. The business hitherto carried 
on at Ironmonger Lane, E.C., and at the stores at King's Cross and 
Pentonville Road, is now centralised at the above new address, 
where there are head offices, large showrooms, salesroom and general 
stores, enabling them to vive more expeditious execution of orders. 

THE A.E.G. ELECTRIC Co., LTD., are removing to Pembroke 
House, 133-135, Oxford Street, W. Telephone No., 8848 Gerrard ; 
Telegrams, “ Galvanolon, London." 


Bankruptey Proceedings.—Mn. PAUL SCHREIBER, 
electrical engineer. — Under a receiving order, accounts have been 
lodged at the London Bankruptcy Court, showing liabilities £68, 
and assets valued at £1,000, and consisting of £1,000 debentures, 
and £200 shares in the Schreiber Electric Battery Co., Ltd. 
According to the observations of the Official Receiver in charge of 
the case, the debtor, who has been adjudged bankrupt, states that 
he is a German subject, and came to this country with about £50 
capital in 1901. He has since been employed as an electrical 
engineer, latterly at a salary of £2 10s. per week; on May 18th 
last, judgment for £68 was obtained against him in respect of a 
sum of £50, originally borrowed from a professional moneylender in 
January, 1908, to enable him to complete a patent electric battery, 
which he, in February, 1908, sold to the Schreiber Electrio 
Battery Co., Ltd., for £1,000 debenture, and 4,000 1s. shares of the 
company ; on July 4th, 1910, the judgment creditor filed a petition 
upon which the receiving order was made. The bankrupt denies 
that he is insolvent, and states that it is because he has, as yet, 
been unable to realise his interest in the company, that he had not 
paid all his debts in full. The £1,000 debenture is stated to be 
held by the solicitors to the company under lien for costs, The 
Official Receiver has also been notified of two claims to one-third 
share each of the debenture. The household furniture at the 
bankrupt's residence is claimed by his wife. The public examina- 
tion of the debtor is fixed for October 18th next. 

FREDERICK PEACOCK, electrician, 59, North Station Road, 
Colchester, Essex.—The first meeting of creditors herein was held 
last week at the Cups Hotel, Colchester, and later on the same day 
the debtor attended at the Law Courts, Town Hall, Colchester, for 
his public examination, before Mr. Registrar H. Goody. The state- 
ment of affairs disclosed liabilities 4223, and no assets, It 
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transpired that the debtor had carried on business for nine years, 
starting with £57 capital. The liabilities are mostly in respect of 
trade goods supplied. The debtor's sisters claimed the household 
furniture. He attributed his failure to family illness, and heavy 
doctor's bills, and admitted knowledge that he could not meet his 
debts in full for some years past. In reply to further questions, the 
debtor said that prior to starting on his own account he was 
employed by a Norwich firm as outdoor representative. Subse- 
quently the case was ordered to stand adjourned. 

J. D. M. Morton, electrical engineer, Nettleton Road, Mirfield.— 
A receiving order has been made at the Dewsbury Court, on debtor's 
own petition. 

CHARLOTTE RIX, electrical engineer, widow, 78, York Road, 
King's Cross.—4A first and final dividend of 34d. in the E is payable 
September 26th, at 4, Charterhouse Square, London. 

HARRY GRAHAM, plumber and electrician, North Street, Lock- 
wood, Huddersfield.—First and final dividend of 4s. 10d. in the &, 
payable September 23rd, at 1, Cloth Hall Street, Huddersfield. 

T. L. CALLENDER (Shamrock Cycle Co.), electrical engineer, 
Nottingham.—A first dividend of 5s, in the £ is payable September 

21st, at 4, Castle Place, Nottingham. 


Fire.—The Times states that on Saturday morning last 
seven electric launches, 11 electric motors arid many launch and 
boat fittings were destroyed in a fire which burnt out one of 


Andrews's boathouses at Maidenhead. The damage is estimated at 


£3,000. 


Sale of Millbank Street Station.—Mrssns. J. T. 
WILLIAMS & Sons, of 73, Queen Victoria Street, London, and South' 
Bermondsey, have recently purchased the whole of the installation, 
together with the buildings, of the old Westminster Electric Light 
Station, Millbank Street, which has à capacity of over 5,300 Kw. 
The amount is stated at several thousands of pounds. 


Installation Contracts,—A large number of electric 


lighting installation contracts are occupying the attention of 
Messrs. DUNCAN WATSON & Co. They include the following out- 
side the London district :— 


East Haddon Hall, Northampton.—Taking ont acetylene gas plant and 
installing 14-H. p. oil engine with accumulators. Also complete equipment of 
electric farm machinery and electric laundry. Also motor-driven pumping 
plant for water supply with automatic starting and stopping device. 

East Haddon Hall Nursing Home.—Complete wiring with underground 
cables. 

dau Kent.—Direct-coupled oil engine set with accumulators, wiring 
and fittings. 
|  Wittersham, Kent.—Oil engine set, with heating, ventilating and refrigerating 
lant. 

i Gomshall.—Two oil-engine plants, with accumulators, wiring and fittings, 
and overhead mains. 

Newbury.—Complete electrio lighting plant with storage battery, also 
ventilating and heating apparatus.  Motor-driven pump for water service 
with automatic startiríg and stopping device. 

Beaoconsfleld.—Oil-engine plant, storage battery and fittings. 

Penshurst.—Oil-engine electrio lighting plant with storage battery, wiring 
and fittings. 

Hartfleld.— Electric lighting plant, storage battery. 

Coley Park, Reading.—Electric light wiring with transformers and metal- 
filament lamps, underground cable. 

St. Albans.—Entirely overhauling electric lighting plant, rewiring and 
fittings. 

Hellingly.—Electric launch with motor-generator, charging plant, switch- 
board and accessories. 

Large hotel, Bournemouth.—Transformers and metal-fllament lamps. 


The following work is in progress in the firm's hands in London . 


and district :— 


Bakers Hall.—Electric light wiring and fittings. 

Lloyd & Co.’s Stables, City.—Electric light wiring and fittings. 

Hyam & Co., Ltd., Oxford Street.—Electric light wiring, arc lamps and 
fittings; just completing. T . 

Natural Colour Kinematograph Co.—Electric light wiring, fittings, motors 
and ventilating fans and accessories. . 

High School, Muswell Hill.—Electric light wiring and fittings. 

Eldorado Theatre.—Electric light wiring and fittings, motor-generator, aro 


Worm wood Scrubbs Prison. — Complete set of transformers and metal. 


filament lamps. ] . 
Refrigerating Works, Limehouse.—Power mains and fixtures. 
Church, Clapton.—Electrio light wiring and fittings. 
New building for & city property company. | 
West End Art Galleries. —Electric light wiring and fittings. 
Dental Manufacturing Co.—Complete electrio light wiring and fittings and 


rclamps. Ventilating apparatus. 
T D. H. Evans & Co. 's Extension, Oxford Street.— Electric light wiring and ara 


amps. 

In addition to the foregoing, a large number of smaller installa- 
tions are in hand, while orders for over 300 transformers are also 
on the books, 


Aluminium Trade Activity.—A favourable report has 
been issued concerning the situation of the Swiss aluminium trade. 
The call for delivery experienced by the Neuhausen Aluminium In- 
dustry Co., for instance, is said to be so great that the production 
can scarcely meet the demand. During the first half of 1910 the 
exports of aluminium from Switzerland to Germany amounted to 
1,349 tons, as compared with 792 tons in the corresponding period 
of 1909, or an increase of about 70 per cent. 


Cotton Mill Driving.—According to reports that reach 
us electricity is making continued progress in Yorkshire in the 
driving of textile machinery, and especially of cotton mills; this is 
evidenced in extensions that are now being made. An order 
for 50 three-phase 15-H.P. 400-volt 970 R squirrel-cage motors has 
recently been placed with Messrs. WRIGHT & Woop, LTD. of 
Halifax, for cotton mill driving. We understand that some seven 
or eight manufacturers of induction motors were invited to submit 
sample machines to a stringent specification prepared by the con- 
sulting engineer with the above result after tests had been made 
for efficiency, power factor, temperature rise, starting torque, &c. 
Each ring frame is driven by a 15-4.P. motor with squjrrel-cage 


rotor, The stators are delta wound, and the motors are each pro- 
vided with a three-pole oil switch fixed at the top of the shell, by 
means of which the motor is connected direct on to the supply 
without any other starting device. They thus take five to six times 
full load current momentarily, starting light, and as soon as they 
attain full speed the operator, by means of the clutch, connects 
them to the ring frame. Permanent cables are also laid and run 
from a plug near each motor to the main switchboard, by means 
of which each can be separately metered and tested. The mill will 
be entirely dependent on electricity for its motive power and 
lighting, which will amount to about 1,000 H.P., and will be driven’ 
by three-phase current supplied by the Yorkshire Electric Power 
Co.'s mains from their Thornhill works. It is believed that this is 
the first modern cotton mill in Yorkshire to be built and designed 
originally for electric driving and to be entirely dependent on 
electricity for its motive power. 


New Shipyard for the Tyne.—At a meeting of New- 
castle-on-Tyne City Council on 7th inst., a report of the Estate and 
Property Committee was adopted, recommending the leasing of. 
55 acres of the Corporation’s land at Walker-on-Tyne to Messrs. 
Sir W. G. Armstrong, Whitworth & Co., Ltd., for the purpose of 
constructing a new shipyard. At present the firm have equipment 
works on land adjoining that now to be leased, and to this 
place the great battleships constructed at Elswick Works are 
sent for completion, but in view of the rapid development of 
battleships, and the fact that it is with extreme difficulty that 
these great warships can be navigated through the Swing Bridge 
at Newcastle—at present there are only a few feet to spare between 
the vessels and the piers of the bridge—it had become increasingly 
necessary that other accommodation should be obtained. Hence 
the application to the Newcastle Corporation. Messrs. Armstrong, 
Whitworth & Co. have also obtained land from the Newcastle and 
Gateshead Gas Co., and altogether the site of the new yard covers 
an area of about 70 acres, and has a river frontage of half a mile. 
A vast amount of work will be entailed in preparing the new yard, 
and the work of excavation has been let to Messrs. Edmund Nuttall 
and Co., of Trafford Park, Manchester. The architects for the 
yard, &c., are Messrs. Cackett & Burns Dick, Newcastle. It is 
estimated that clearing the land will cost £200,000, and with the 
making of the river frontage this will be increased to about 
£500,000. The rent of the Corporation’s land will be about 
£1,650. 


Reflector Fittings.—Messrs. Siemens Bros. DYNAMO 
Works, LTD., of Tyssen Street, Dalston, London, N. E., inform us 
that they will shortly be placing on the market a series of 18 new 
prismatic reflectors of the holophane type, specially suitable 
for metal-filament lamps, and more particularly so for their 
tantalum lamps. The larger sizes will be very suitable for Messrs. 
Siemens's new Onewatt 100-c.P. lamps, as well as Onewatt " 
lamps of higher candle-power which they hope to place on the 
market shortly. i 


It is Said.—A correspondent heard on Tuesday that two 
electrical firms in the Manchester district are about to combine and 
establish works in Trafford Park. It is also rumoured that two 
private electrical firms in the same area are about to be floated and 
converted into limited companies with increased capital. We know 
nothing further regarding these matters. We merely publish them 
as rumours that are in circulation, for what they may be worth. 


Was this the First ?—We have already mentioned two 


synagogues which were believed to be the first to use metallic- 
filament lamps. We now hear of another, for a Paris correspondent 
writes stating that in June, 1909, the Brondesbury Synagogue was 
lighted with 50 Orieco metal-filament lamps supplied by the 
INTERNATIONAL ELECTRIC Co. Has any other reader anything to 
say? We always have regarded it as dangerous to say which was 
the earliest in any connection—there is sure to be an earlier than 
the earliest turn up from somewhere, 


LIGHTING and POWER NOTES. 


Aberdeen.—Dr. Westland, convener of the Corporation 
Electricity Committee, in moving the adoption of the accounts 
at the meeting of the Town Council, said there was an erroneous 
impression at the time the flat rate was introduced, that they 
were making the charge somewhat more than with the other 
system. That was a complete error. Taking the whole of the 
electricity sold by meter in the previous year, 1908-9, the actual 
average cost per unit was about 2°62d., whereas this year the 
actual average charge per unit was only about 24d. That had 
been arrived at practically, of course, by the increased proportion of 
electricity for power as compared with the amount sold for light- 
ing. For lighting, the average charge was 3jd. per unit, and for 
power, 23d., and lower according to quantity consumed. Last year 
upwards of 100,000 additional units were used for lighting, as com- 
pared with the previous year, while for power, which had increased 
very rapidly in popularity since the new rate, 200.000 units were 
used more than in the previous year. That had put the results ona 
satisfactory financial position. The only new proposal was that 
they should reduce the price of electricity for heating purpose 
from 13d. to 1d. per unit. The total costs of production were lowe 
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than they had ever yet been. The actual cost, not couriting the: 


sinking fund and interest, was '81d. They had now got the waste 
down to 6 per cent., which was very small indeed. The accounts 
were unanimously adopted. A proposal by Mr. Bell, the electrical 
engineer, that a trial should be made with the system of giving 
honuses to employés, is to be considered. 5 aes 


The Aberdeen and North of Scotiand College of Agriculture has 


applied to the Corporation Electricity Committee for a supply of 


energy to Craibstone House, Newhills. The necessary extension of 
the distributing cables will cost £335, and the Committee agreed to 


grant a supply on condition that the College guarantee a minimum 
consumption equivalent to £50 per annum for five years. ` 


Accrington.—At the T.C. last week, Ald. .Higham, 
chairman of the Electricity Committee, referred to an application 
to the L.G.B. for sanction to borrow £16,359 in connection with 
the Haslingden and Church eupplies of electricity, and to cope with 
future increased demands, as well as the normal extension of mains 
within the borough. He said the Sub-Committee had purchased 
machinery in London at a cost of £1,500, and it was satisfied that 
it would prove of considerable benefit, being the means of saving & 
considerable amount of capital. Referring to borrowing powers in 
connection with Haslingden, Mr. Higham said the money was to 
be spread over a term of years, and in the event of the agreement 
falling through at the expiration of seven years, & pro rata pro- 
portion would be repaid to Accrington. 


Algeria,.— The municipal authorities of Fouka have 


lately invited tenders for the concession for the establishment of a 
central station in the town for electric lighting and power 
purposes. g | 


Australia.—The Australian Mining Standard states that 


the Ararat (V.) B.C. is considering the question of installing electric 
light, and has approached several firms and also other munici- 
palities who have installed .plant. The Creswick (V.) B.C. has 
agreed to grant a lease of its water reserves to Mr. Buchanan Black, 
electrical engineer, for the purpose of establishing power stations 
in the district. The lease will be for 50 years, and the sanction of 
Parliament will be sought. According to our contemporary, the 
syndicate for which Mr. Black is acting undertakes to construct a 
reservoir, estimated to contain 1,760 million gallons, at Bragg's 
Flat, and to supply the town with 360,000 gallons per diem free. 
Extra water required will be charged for at the rate of 6d. per 1,000 
gallons. At the end of 50 years all permanent waterworks will 
revert to the Council, which will also have the right to purchase 
all machinery used in the production of electric power, buildings, 
&c., at a valuation, plus 10 per cent., or, as an alternative, to renew 
the lease for further periods. It is stated that about £250,000 
British capital can be secured to carry out the scheme, which aims 
primarily at the production of electric power, and the power stations 
will be ee about eight miles from Ballarat and three from 
Creswick. 


Mr. W. Reid Bell, Government hydraulic engineer (T.), who is at 


present preparing reports on the King Island harbours and Stanley 
breakwater, is to be engaged in connection with the extension of 
power for the electric light system of the Launceston City Council. 
A committee favoured the installation of a steam auxiliary plant of 
500 H.P., " generated by coal," for the additional power required. 


Ayr.—The T.C. has approved of the annual report on the 
Corporation electricity supply undertaking. It was pointed out that 
Ayr had now a larger number of electricity consumers per 1,000 of 
the population than any other city or town in Scotland, but the 
increased number of units sold for private lighting was small, in 
spite of the larger number of additional lamps connected. This was 
accounted for by the extended use of the metallic-filament lamp. 
The total revenue for the year was £14,867, and the expenditure 
£6,753, showing a gross profit of £8,113. After paying interest 
and sinking-fund charges, there remained £2,444, the largest surplus 
made by the department. Mr. Roland Marshall, the engineer, sug- 
gests that all future surplus revenue should go to augment the 
reserve fund until it reaches a sum sufficiently large to ensure the 
financial stability of the undertaking. 


Bacup.—The Electricity Committee has recommended 
the Council to purchase from Rawtenstall electricity in bulk from 
the borough boundary, provided satisfactory terms can be arranged. 
It has been resolved that the Electricity Sub-Committee be empowered 


to negotiate terms with the representatives of the Rawtenstall 
Corporation. 


Barrow-in-Farness.—The T.C. has decided to apply to 
the L.G.B. for a loan of £5,000 for electricity purposes. 


Belfast.—The Corporation Police Committee in the 
course of a few days intends to substitute electric light for gas 
lighting in Castle Place and its continuation, High Street, down to 
the Albert Memorial. The Police Committee, as the lighting 
authority, intends to give the best street lighting obtainable, but for 
the present only two of the principal streets are to be lighted by 
electricity, and should the experiment prove successful, it will 
possibly be extended to others. 


. 


Bootle,—The T.C. has decided to apply to the L. G. B. 
for sanction to borrow £8,500 for expenditure in connection with 
the Corporation electricity undertaking - € 7.000 for the provision of 
feeder and distributing mains and service mains, and £1,000 for 
meters. 


Brad ford. —At the Town Hall a new electrical installation 
is ta be put in, and new telephones and clocks are to be installed in 
the old portion of the Town Hall in orccr to bring it into 


line with the new extension which was opened last year. When 


the telephones are all fixed there will be 130 of these instruments 
in the building. ‘The iatter work and the fixing of the clocks is 
being carried out by Messra. Steinthal & Boydell, of Bradford. The 
electric lighting (379 lamps) is in the hands of the Bradford 
Electrical Co. ^. o : 


Braunton.—The P.C. has signed an agreement with 
Messers. Crompton & Có. for the establishment of electricity works, 
on terms in accordance with those recently published in the E.R. 
Provided the necessary capital is raised, and no difficulty is antici- 
pated in this respect, the parish will have an E.L. installation by 
August, 1911. E 


Canterbury.—The B.G. has decided, by 10 votes to 3, 
to have the workhouse lit by electricity in place of gas. The wiring 
will cost £165, and it is estimated that the energy consumed 
will cost about £100 a year, against about £180 for gas. 


Canada,—Our correspondent at Ottawa writes :—The 
western cities of Vanoouver, Westminster, and other towns on the 
lower mainland of Britiah Columbia will soon have a fine supply of 
electric power. Thirty-five miles to the east of Vancouver there is 
a hydro-electric power at the mouth of a watershed, so extensive in 
area, and possessed of such storage capacity, that if all the sources 
of water supply were absolutely cut off, the generating plante 
would be able to operate on the stored water for a period of 90 
days, and constantly produce 100,000 H.P. during the entire period. 
This statement is made on the authority of the engineers of the 
Western Canada Power Co., who are engaged in developing the 
power which untrammelled Nature is to-day hurling in thousands 
of tons of swirling water over the falls of the State river, 7 miles 
from the Ruskin Station, on the Canadian Pacific Railway. The 
engineers declare that if not a drop of water were added during a 
period of three months to that stored in the company's vast 
reservoir above the falls, the plants could still be operated at full 
capacity. No season of drought can curb the minimum output of 
electricity. It is the expectation of the company that April, 1911, 
will mark the delivery of the first electrical horse-power in the 
City of Vancouver. By the end of that month the first 
commercial installation driven by the waters of the State 
river falla should be in operation; the second in July of 
next summer ; the third by Christmas, 1911.; and the fourth as 
soon as desired. What the delivery of this power means for 
Vancouver, New Westminister, and the entire lower mainland of 
the province within reach of the copper current-bearing arteries 
now being constructed beneath a shoulder of the State falls, can 
only be imagined. Vancouver has now a population of over 
125,000, which, 25 years ago, numbered probably a few score of 
Indians. Other coast cities are likewise growing at a wonderful 


e. 2 
ee The Ontario Power Co., at Niagara Falls, has leased the properties, 
franchises and future undertakings of the Ontario Transmission Co. 
to April Ist, 1950, with the privilege of acquiring the property after 
the bonds have been retired. In consideration of this lease, the 
Power Co. agrees to pay the Transmission Co., by way of rent, a sum 
calculated at the rate of $2°50 per annum for each electrical horse- 


‘power of the Power Co. transmitted over the Transmission Co.'s 


lines. The company is under contract to supply power to the Hydro- 
Electric Commission. The Ontario Power Co. has $5,621,000 capital 
stock outstanding, $5,768,000 first mortgage, and $3,000,000 
debentures. The company's sales of power now aggregate 61,500 H. P. 
Installations now in progress will increase this output to 82,000 H. F. 
before the close of the year. l 

The monthly sales of Niagara power show great improvement in 
the United States, where transmission lines extend as far as Erie, Pa, 
and Syracuse, New York. The improvement in the consumption of, 
power in the Canadian provinces is also quite marked. Over the 
Canadian-Niagara line, the sale of power has increased from $1,653 
in September last to $10,968 in July of this year. 

Nova Scotia is making efforts to develop her water-powers. In 
this mountainous province there are many waterfalls, and as a 
market for the power is available at the various mines, there is 
only one reason why those cataracts have not long ago been harnessed. 
The reason is, of course, the abundance of cheap coal to be found 
everywhere in the mountainous parts of the province. With such 
a ready supply of coal, it is not probable that very much will be 
done in the way of hydro-electric power development. 

According to the financial Press, the directors of the Northern 
Light, Power and Coal Co., Ltd., have received a cablegram from 
their managing director at Dawson City, Yukon Territory, stating 
that the power-house was completed on August 24th, and current 
successfully transmitted over 44 miles of transmission line, and sup- 
plied under contract to power consumers. A cablegram, dated 
September 4th, states that the electric plant and machinery are 
running well. 


 Cleckheaton.—A L. G. B. inquiry was held on Septem- 
ber 6th by Mr. Hooper, M. I. C. E., with reference to the proposal of the 
Council to borrow & 2,210 for electrical purposes, chiefly for cable 
services, 


Colwyn Bay.—A L.G.D. inquiry was held on Septem- 
ber &th into the application of the U.D.C. for a loan of £2,800, it 
being proposed to extend the mains to Old Colwyn, where a new 
sanatorium isto be supplied with electricity. Mr. H. R. Hooper, the 
Inspector, suggested that no further loans should be obtained for 
services or meters. and that a further £1,000 should be borrowed 
for mains, so as to obviate applications for smull loans. 
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Continental Notes,—Nonwav.—The municipality of 
Bergen has made an agreement with the Norwegian Electrical 
and Brown, Boveri, Ltd. regarding the delivery of the electrical 
plant for the new municipal power station and transmission of 
power from the same to the town. This is in connection with the 
harnessing of the falls on the Samnanger River; the provisional 
installation is estimated to yield 10,500 H.P., which can be increased 
to 28,000 H.P. The distance to the town is 22 miles, and the power 
is to be transmitted at a pressure of 50,000 volta. The same firm 
has also in hand the electrical plant for Hamar, for which the 
contract has recently been signed, and it is now installing plant for 
the small town of Harstad and for the extension of the Stavanger 
electrical works. The firm has also booked tan order for 
the electrical transmission plant from the Skollenborg waterfalls to 
Sande. The power to be transmitted is 6,000 H.P., over a distance of 
20 miles. The falls at Skollenborg have recently been sold for a 
purchase price of £5,500. i 

HuNGARY.—The munícipal authorities of Tolna: have lately 
invited tenders for the establishment of a central station in the 
town for the generation and supply of electrical energy for lighting 
&nd power purposes in the town. Mr 

AUSTRIA.—The communal authorities of Vienna-Neustadt have 
obtained powers to contract a loan of 566,000 kronen (£23,600) for 
the purpose of building and equipping an electrical generuting 
station.— B. of T. Journal. ; 

TURKEY.—LaSociété Union Ottomane pour Entreprises Electriques 
en Orient has applied for a concession to supply electrical energy 
for lighting and power purposes in the European quarter of 
Constantinople. 

ITALY.—La Società Italiana di Electrochimica, of Rome, has 
commenced the establishment of a large electricity generating plant 
to utilise the water power of the river Pescava. The plant will 
comprise four 6,600-Kw. alternators generating three-phase 


current at 6,000 volts and 42 periods per second. Each of the 


alternators will be coupled direct to a turbine; each of the former 
wil weigh about 45 tons without the exciters. The current 
generated will be transmitted partly to Naples, & distance of 112 
miles, and partly to the Torre-Anunziata district. 


Durham. — Àn electrical installation which is to be 
driven by exhaust steam is about to be laid down at Easington 
Colliery, Durham. It will consist of a 500-H.P. exhaust-steam 
turbine fed from the main winding engines. The turbine will 
drive an alternator providing electric power for the pit, but a stand- 
by eupply of power is to be taken from the mains of the County 
of Durham Electric Power Co. The advantage of this is that it saves 
the colliery company the cost of duplicating allits plant, and it also 
gives a supply of power available at all times. | 


Falmouth.—The T.C. has decided to take no steps at 
present relative to the purchase of the undertaking of the Electric 
Supply Corporation, the capital outlay for which amounts to 
£29,000. The next option to purchase the undertaking is in 1918. 


Fife.—The Property Committee of the Dunfermline T.C. 
has recommended the latter to grant a feu at Kingseat to the Fife 
Electric Power Co., who propose erecting a sub-station, the rate to be 
9d. per pole. NE. 

The Fife Coal Company are completing an extensive system 
of electrical power in their Leven pit, making it one of the 
most up-to-date in the country. A year ago electrical plant was 
introduced for pumping, and instead of the spasmodic delivery of 
water on the surface given by the engine going at five strokes a 
minute, there is now a continuous flow of 1,200 gallons a. minute. 
The pump is stationed at the bottom of the shaft, and the motor 
runs at the rate of 1,400 R.P.M. The condenser is of the multi-jet 
ejector type, capable of maintaining a vacuum of 271 in. with the 
turbine running at full load. There has recently been installed a 


turbine pump at the foot of the main dock, to assist the existing 


motor-driven ram pumps. It is capable of delivering 600 gallons of 
water per minute to & head of 80 fathoms through 900 yards of 
pipe line The pump is direct coupled by means of a flexible 
coupling to a high-tension three-phase motor of 150 K. P. 
capacity, running at 1,450 R.P.M. The current is conveyed 
to the motor by means of .a three-core armoured cable. An 
addition to the underground -plant has also been made 
in No. 1 pit, where an extra 75-H.P. haulage has been 
installed, which has brought the total horse-power. driven by 
the exhaust steam turbine up to 1,265 H.P. in motors. Attention is 
now being paid to converting, the present steam-driven machinery 
on the surface. Arrangements have also been made to convert the 
auxiliary steam engines driving the pithead gear. In orderthat the 
power may be taken from the high-tension turbo-generator a trans- 
former has been installed which will transform the voltage from 
3,000 to 500. The low-tension switchboard will be situated in the 
power house, and the power will be taken to a distribution box on 
the low scaffold, from which point the various motors will be fed. 
To ensure against any stoppage a second set is being laid down. 
The Curtis turbine plant is of 1,000 H. P., and runs at 3,000 R. P. M. 
The company have built à commodious power house. - 


Felixstowe.— The U.D.C. has received from the L. G. B. 
sanction to a loan of 44.260 for the provision of a Diesel plant and 
other extensions, at the E. L. station. A further loan of £3,000 for 
mains extensions, house services, meters, &c., has been applied for, , 


L Folkestone.—The Corporation offices are to be lit by 
electricily. | 


* 


'the existing feeder arrangementa. 


Glasgew.—The T.C. Electricity Committee has decided 
that the department should make no contribution to the proposed 
Corporation fire insurance scheme, seeing that the department 


have at present no fire insurance reserve fund in their accounts, as 


was the case with several of the other departments. 


Greenock.—The Admiralty have.officially notified the 
Corporation that the supply of electricity required by them for the 
new torpedo factory at Battery Park will be 400 kw. This is 
exactly double-the original contract. EU 1a "d 


Halifax.—tIn its report to the T.C. last week, the 
Tramways and Electricity Committee stated that it had decided to 
invite tenders for the supply of plant for the electricity works at &n 
estimated cost of £10,185. AM s: t 


Holmfirth.— The Tradesmen's Association has decided 
to heartily support the U.D.C. in its proposal to obtain for.the 
district a supply of current for lighting and power from the West 
Yorkshire Electric Power Co. If there is a sufficient number 
of probable consumers, the company will extend its high-pressure 
cables into the district within a year. l , 


London.—PoPLAR.—The Electricity Committee reports 
thatin order to make provision to meet an application from Messrs. 
Fairfields, Ltd., Gale Street, for a supply of 200 amperes, and to cope 
with the increasing demands of existing congumers in the locality, 
it is necessary to strengthen the network in Gale Street and alter 
The engineer intends to utilise 
the feeder to Old Ford as far as the Devons Road end of Violet 
Road, and lay new cable to Gale Street, fixing the feeding pillar at 
that point, and to strengthen the network with a 0°2 in. four-core 
distributor laid through Gale Street for a distance of 200 yards. 
The cost of this work is estimated as follows : 
390 yards six-core feeder cable, £322 ; excavating and 
reinstating for cable, £210; feeder pillar, £50; 200 yards of 
02 in. four-core cable, £74 ; excavating and reinstating for cable, 
£107 10s. ; establishment charges, £31 10s. ; total, £796. Thirty- 
two street gas lamps are to be converted to electric lighting at an 
estimated cost of £128. The charge for gas, attendance and 
mantles now amounts to 388. per lamp per annum. The charge for 
current, renewals and attendance when the lamps are converted to 
50 C. P., will amount to £2 11s. 4d., or a saving of 6s. 8d. per lamp 
annually, equal to 114 per cent., which will gradually increase as 
the life of metallic-filament lamps is improved and the cost 
reduced. | | 

HACKNEY.—A showroom for the electricity department is to. be 
opened with some formality on 22nd inst, In connection with the 
opening of the showroom, two additional clerks are to be 
permanently engaged. A lady demonstrator and two canvassers 
are also to be employed, their appointments to be temporary, 80 
that their capabilities may be ascertained. The lady demonstrator 
will be engaged in the kitchen of the showroom for the purpose of 
exhibiting the use of the cooking apparatus. In addition to her 
salary she will be allowed a commission on sales effected by her in 
the showroom. The fitting up of the premises was carried out by 
Messrs. Maple & Co., Ltd., during the vacation, their contract price 

` 


being £428. ? 


— 


Luton.— During a discussion at the T. C. recently on the 
municipal electric wiring Bill, a Radical member delivered a protest 
on behalf of private traders in the town. He was only expressing 
his own opinion, and was not prepared to move an amendment to 
the report. He said that he believed in municipal trading to a 
certain extent, but whether it was wise for a Corporation to go 
into municipal trading on a broad and universal scale was another 
thing. He thought the tradesmen of the town wanted some con- 
sideration, and when they proposed going in for large plant to 
supply all requirements in homes, wurehouses, and so on, and to 
supplant the honest and industrious tradesman who was trying to 
get a living, he thought they ought to pause. I may be one by my- 
self, Mr. Mayor," continued Mr. Gilder. “ You are interested in this 
matter, I know ; but it seems to me, if you get this Bill passed, all 
the electricians of the town, excepting your own men, may 
their departure. I do think it wants some consideration before we 
commit ourselves to this sweeping general request for municipal 
trading in this particular.” He did not want to injure the trades- 
men, and the Council ought to be careful, C 


Morecambe.—During a gale at the end of August the 
new cooling tower erected at the Corporation electric light works 
was blown down. 


Nelson.—The T.C. has decided to support the M.E.A, 
Electric Wiring Bill. 


t 


Neweastle-on-Tyne,—At a meeting of the Guardians on 
9th.inst, a report was submitted from the House Committee on 
the introduction of metal-filament lamps. It stated that for the 
year ended March, 1909, 62,409 units were consumed at a cost of 
£180 2s. 3d. (at 3d. per unit), the average number of lights being 
1,010 ; and for the year ended March, 1910, the consumption was 
25,256 units, at a cost of £236 158. 6d. (at 24d. per unit), the average 
number of lights being 1,250. The sum of £28 18s. 6d. had been 
saved by the reduction of the price per unit, and a further sum of 
X464 8s. 3d. had been saved entirely on consumption. Therefore, 
with an increased light, and a larger number of lamps, (and. after 
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meeting the cost of the'alteratione'necessary for the installation of 
the lamps, £418 had been saved as compared with the previous year. 

The growing demand for electric light in the Cullercoats district 
has necessitated some important additions to the mains and stations 
of the Newcastle-upon-Tyne Electric Supply Co. A new cable 
(supplied by Callender's) carrying current nt a pressure of 5,500 
volta is being laid from Cullercoats to Monkseaton. The object 
of the main is to give a better supply in the district, and also a 
duplicate system in case of emergency. In this connection a new 
sub-station is being built by the company at Monkseaton. An un- 
usually handsome type of building has been adopted to ‘suit the 
residential character of the district. 

The growth of the demand at Monkseaton has inc: neceastated 
an increase in the plant of the Newcastle Co. The new sub-station 
building is situated at the junction of Marine Avenue and 
Ilfracombe Gardens. It will contain a three-phase transformer by 
Richardsons, Westgarth & Co., which will transform the current from 
5,500 volts to 440 volts. The power for this new sub-station is 
supplied from the main station at Cullercoats. Some handsome 
panels of low-tension switchgear by Messrs. Reyrolle & Co., of 
Hebburn-on-Tyne, are being installed for controlling the low-pressure 
network of mains. 


Norden (near Rochdale).— The surveyor to the U.D.C. 


has been instructed to get out an estimate of the cost of replacing 


the electric lamps on Edenfield Road with gas lamps. 


Oswestry.—The T.C. has agreed to take current from 
the E.L. company for the motor pumping station at Whittington 
Road at £30 per annum. 


River Plate.—According to the Review of s River 


Plate, the Maipu municipality in August invited tenders for public 
electric lighting, and the Parana municipality for an electric tram- 
way. In September the Colon (Buenos Ayres) municipality invited 
offers for an electric light and power house for public and private 
lighting. The Zarate Electric Light Co. has been sold to an English 
syndicate. The concession for an electric light station at Venado 
Tuerto (granted to Sr. R. Reinholg) has been vetoed. 


Rosyth Naval Base.—Messrs. Easton, Gibb & Son are 


pushing forward the work here as rapidly as possible, and are 
adding a large number of electric arc lamps to enable the workmen 
to press on with the work in the night-time. 


Settle (Yorks.).—At a meeting of the R.D.C. last week, 


the minutes of the Hospital Management Committee, which were 
adopted, contained a report by Mr. Foxcroft upon the system 
adopted for lighting the hospital. The report stated that the 
petrolite lamps had proved expensive and unsatisfactory. The 
three methods which were suggested as alternatives were electricity, 
air-gas and acetylene gas, electricity being recommended as 
the most efficient. The matter was fully discussed and con- 
sideration was adjourned for a fortnight, Mr. Foxcroft being 
requested to get schemes and prices from three reliable electrical 
engineers, and also to ascertain the probable cost of installation. 


Sevenoaks,—The U.D.C. has decided to ascertain the 
cost of a site for a generating station, preparatory to "PERDE fora 
prov. order for electric light. 


Skipton,—The U.D.C. recently decided to install an 
electric plant in the Town Hall suitable for the purpose 
of cinematograph entertainments. The work was placed in the 
hands of Mr. J. Banks, electrical engineer, of Skipton. 


South Africa.— According to the British and South 


African Erport Gazette, three schemes are under consideration for 
the electric lighting of Klerksdorp, the estimated cost of realisation 
being about £9,500. 

The proposal of the Potetiéfstróom. Municipality to adopt an 
electric lighting scheme, at an outlay of £20,000, is forming the 
subject of a Government inquiry. 

The introduction of " Osram " lamps by the Bulawayo Corpora- 
tion has saved the town over £2,000 per annum in public lighting 
alone. 

The South African Mining Journal of August 6th states 
that electric generating plant is being installed in the Utrecht 
colliery CNatal), for the purpose of working the colliery by 
electricity. It is proposed to light the town of Utrecht from 
the power plant of the colliery, and eventually. although this 
project is still in the framing. to establish a general system of 
power distribution in the district for agricultural and industrial 


purposes. 


Stratford-on-Avon.—The plant at the works of the 
electricity company is to be augmented by a 150-H. p. double- 
cylinder engine, directly connected to a Bruce Peebles generator. 


Stirling.—The Scottish Central Electric Power Co. have 
been granted permission by the Central District Committee of 
Stirling County Council to cross certain of the roads with overhead 
high-tension wires conveying current from Denny to their 
customers in Stirling district. 


Stretford.—The L.G.B. has sanctioned the borrowing 
of £2,150 for plant at the electricity generating station, 


Stockport.—The T.C. proposes to extend the feeder and 
distributing. cables in the Hall Street district, and the oost, with 
boosters and alterations to the switchboard, will be about £7,000. 


Swansea. The assessment of the electric lighting station 
has been increased by £758. The T.C. proposes to appeal. 


Taunton.—At Tuesday's Council meeting, the Electricity 
Committee reported that the newly appointed engineer, Mr. A. J. 
Howard, took over the management on 2nd inst, and they had 
instructed him to report fully to them as to the general efficiency of 
the works, and with any suggestions he might make as to the 
future management of the undertaking, and they then proposed to 
consult an expert engineer. Mr. E. B. Barton, the charge engineer, 
had resigned his appointment as from 9th inst., and the Committee 
had appointed Mr. T. J. Considine, whose time as & pupil expires 
about that date, in his place, at a salary of £52 per annum. 


Tinsley.— Arrangements have been made for electricity 


.to be supplied to works at Tinsley by both the Sheffield and 


Rotherham Corporations. 


Torquay.—The L.G.B. has intimated its conditional 
sanction to a loan of £4,500 for mains laid during the three years 
ending December, 1912. 


Wakefield.— During the past three years a deficit of 
£2,250 has accumulated in connection with the Corporation 
electricity works, largely owing to the introduction of metallic- 
filament lamps, increase in the amount of rates paid, cost of main 
extension, &c. The E. L. Committee ‘of the Corporation has con- 
sidered the matter, and has recommended that from October 1 
the price of electricity for lighting purposes be increased to 44d. 
per unit, and that a rate of 2s. per quarter be charged for 
meters, Considering the great saving which light consumers are 
obtaining from the use of the metal lamp, the Committee feels that 
these recommendations are reasonable. The General Purposes 
Committee, however, has determined that the whole question of the 
payment of the adverse balance shall be deferred until the L.G.B. 
has given its decision upon the recent application for further 
borrowing powers. 


Walkden.— The new public offices, and town hall and 
technical school now in course of erection in Walkden Road, will 
be electrically lighted throughout» 


Watford. —At the last meeting of the U. D. C., the clerk 


Btated that & communication had been received from the L.G.B. 


enclosing five sanctions for electric lighting loans. Councillor 
Whitlock asked for the letter to be read.. Councillor Goodrich said 
he strongly objected to this being done. The fact of the matter 
was that there were some strictures at the end of the letter con- 
cerning public lighting, and suggesting that the Council should 
look further into the question of using gas. The answer to that 
was that 150 street lamps had been converted to metallic-filament 
lamps and between 30 and 40 were being changed. No good pur- 
pose would be served by making the letter public.—Councillor 
Whitlock said that he was acting in the public interest, and he sup- 
posed that the reason that the letter was not read was because it 
was not very complimentary to the Electricity Committee. It was 
to be remembered that the gas company were ratepayers, and were 
concerned to some extent in the matter.—Councillor Rider, after 
mentioning that he was opposed to municipal trading as a prin- 
ciple, went on to say that it would be absurd for the Council to 
reveal their secrets to their commercial rivals. The Council told 
the public anything nice they had to say about the electricity 
undertaking.— The clerk said that the L.G.B.'s letter was for the 
information of the members of the Council and not for the inform- 


‘ation of the general ratepayers of the district.—Councillor Whitlock 


said he must press for the letter to be read. There was an associa- 
tion opposed to the granting of this loan, and he considered it was 
only fair that they should know the feelings of the L.G.B.—The 
chairman (Mr. Mobbs) said that if Mr. Whitlock had the best in- 
terests of the undertaking at heart, he would not go further with 
the matter. It was finally decided to consider the matter in Com- 
mittee at the end of the Council meeting. 


West Bromwich.—On Friday a L.G.B. inquiry was 
held into the application of the T.C. for a loan of £11,386 for 
electricity purposes. There was no opposition, but the inspector. 
Mr. H. R. Hooper, expressed doubts as to the advisability of spend- 
ing such a large sum in extending the undertaking upon the 
present p.c. system. He suggested that the Council should consider 
whether it would not be better to adopt the A.C. system, under 
which current for power could be generated at & cheaper rate. 
Mr. W. A. Jackson, electrical engineer, said the question had been 
very carefully considered, and they thought it advisable at present 
to go in for an extension of the D.C. plant. 


Whitehaven.—The Harbour Commissioners have entered 
into an agreement with the T.C. for the lighting of the harbour 
with Osram lamps for five years at £230 per annum. 


Wigan.— The Water Department has under consideration 
a report from the electrical engineer recommending the installing 
of two electrically-driven centrifugal pumps at the pumping 
station, Doar's Head. 


Wolverhampton.—4A loan of £6,740 for extensions to 
the power plant and refuse destructor has been applied for by 


the T.C. 
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TRAMWAY and RAILWAY NOTES. 


Apr. Pte manager (Mr. Wm. Grant), in submitting 
the annual report of the working of the tramways, said that the 
revenue for the year amounted to £15,007, compared with £15,081 
in the previous year. The balance from the year’s working was 
£2,491, of which £1,962 was carried to the depreciation fund, and 

£528 transferred to the burgh general assessment. £2,986 was 
expended from the depreciation fund on permanent way and track 
renewal, and the balance remaining at the end of the year was 
£8,668. In addition, there was a reserve fund of £5,000, Working 
expenses, including power, amounted to £8,571—the low rate of 
530d. per car per mile. 3,588,628 passengers were carried, a 
decrease of 21,909. 


Barrow-in-Furness.— The T.C. has authorise: a Com- 
mittee to consider the advisability of the Corporation's exercising 
the option of purchasing the undertaking of the B.E.T. Co. 


Belfast.—A Sub-Committee of the Tramways and 


Electricity Committee has had under consideration various 
extensions of the tramways, and has agreed to recommend exten- 
‘sions to Ormean Road and the Dundonald Cemetery. 


Bolton.—The T.C. has decided to lower Manchester 
Road (near the Burnden railway arches) in order to allow double- 
decked cars to run on the Moses Gate-Farnworth-Clifton route. 


Bradford.—The Tramways Committee on Monday 
approved a recommendation of a sub-committee to the effect that 
two vehicles be purchased to be worked by the trackless trolley 
system, in accordance with the powers granted under the Corpora- 
tion Parliamentary Bill of 1910. The vehicles will be run between 
Laisterdyke and Dudley Hill, along Sticker Lane, and, subject tothe 
approval of the City Council, the necessary overhead equipment 
will be proceeded with as early as possible. 


Brierfield. At a meeting of the D. C., it was reported 
that satisfactory terms had been come to with Burnley Corporation 
for the running of tram-cars through the district. The agreement, 
for 14 years, provided for the payment by Burnley of £1,000 per 
annum (an increase of £140 per year) and the wiping-off of the 
debt of £240 on the electric cable laid solely for the purpose of 
electric traction from the Burnley boundary to Brierfield. The 
Nelson Corporation had previously supplied the energy under an 
agreement with the Brierfield D.C., but this will be done by the 
Burnley Corporation, which is to lay down a new cable at a cost of 
£1,800. Burnley has, not less than one year before the termination 
of the agreement, to renew the whole of the permanent way and 
fittings in the Brierfield district. 


Bromborough.—^A petition signed by 350 residents and 
ratepayers has been presented to the U.D.C., urging that body to 
join the Lower Bebington Council in the proposed extension of the 
tramways from New Ferry to Bromborough, which is at present 
two miles from the terminus. 


Burnley.—The Tramways Committee has instructed 
the town clerk to apply to the Board of Trade to sanction a speed 
of 16 miles an hour on such portions as the Board may approve. 

The Tramways Committee proposes to convert 21 "grill" cars 
into top-covered conveyances. 


Continental Notes, —FRANcE.—Plans are being prepared 
for a projected electric tramway between the towns of Avignon and 
Chateaurenard. 

SPAIN. La. Société des Tramways de Barcelona a San Andres 
has secured a concession for the construction and working during 
& period of 60 years of an electrical tramway between Barcelona 
and Gracia. 

Conway.—The T.C. has decided to object to any further 
extension of time to the Light Railway Co. for completing certain 
portions of the line scheduled in the order. 


Glasgow.—A_ collision between two tramcars and a 
traction engine, resulting in injuries to four persons, occurred last 
week in Canniesburn Road, Maryhill, Glasgow. A traction engine 
proceeding towards the city was overtaken by a tramcar going in 
the same direction. The driver of the engine moved to the other 
side of the road to allow the car to pass, and just at that moment 
& car coming from the city swept round a curve and ran into the 
engine with such force that the latter was knocked back on to the 
other line in front of the city-bound car, which also struck the 
engine with considerable force. All three vehicles were badly 
damaged. 

The T.C. on Monday inaugurated an experimental east-to-west 
service—viz., from Alexandra Park to Hyndland—for the con- 
venience of residents on the north side of the city. 

The recent decision of the Corporation to use the surplus revenue 
from the tramways department for the relief of rates has been the 
cause of a new organisation being formed to carry on an educational 
campaign in opposition to this new scheme of municipal finance. 
At a preliminary meeting of the City Association it was agreed to 
hold & demonstration at the end of this month, after which 
meetings will be held in the various wards. 


Hendon.—At the first meeting of the Council after the 
vacation, it was reported that Major Pringle, of the Board of Trade, 
had inspected the route over which it was proposed that railless cars 
&hould be run. He suggested that a section of the proposed route 
from the Tube Station to Edgware Road should be forwarded to 


the Secretary of the Railway Department, Board of Trade. The 


request had been complied with. 
India,—It is reported in Indian Engineering that a 


proposal is under consideration -for establishing a tramway line 
between Ernakulam and Tripunithura in Cochin. 


Little Hulton.—The Finance and General Purposes 
Committee of the U.D.C. has consented to an application from the 
South Lancashire Tramways Co. for permission to construct tram- 
ways in Little Hulton, provided that the line be constructed within 
five years, and that the company undertakes to construct a tramway 
along Clegg's Lane within two years of the passing of the enabling 
Act of Parliament. 


London.— LEWIS HAM. —A conference is to be held 
between the representatives of the Borough Council and the 
London County Council, with regard to a proposal of the High- 
ways Committee of the latter body to seek Parliamentary powers 
to construct a tramway from Forest Hill to Rushey Green rid 
Stanstead Road, Catford Hill and Catford Road. 


Malvern.— Having approved of the proposed funicular 
railway on the Malvern Hills the U.D.C. has decided to ask the 
B. of T. to require the promoters to carry out the scheme in two 
years instead of four, and to have a clause inserted in the order pro- 
hibiting Sunday working of the railway. 


Manchester.—In order to comply with a request for a 
tramcar service to the Southern Cemetery, the work of doubling the 
tramway from Wilbraham Road to the terminus at High Lane, 
Chorlton-cum-Hardy, has been commenced. A new bridge will 
be placed at Chorlton (Gore) Brook. 

The Parliamentary Sub-Committee of the City Corporation 
recommends that certain clauses be inserted in the Bill to be intro- 
duced in the next session of Parliament, one of which isto authorise 
the construction of tramways (a) slong Moston Lane, from the 
junction of Moston Lane and Kenyon Lane, to Moston Cemetery, 
and (^) along the proposed new street (to be called Wilson Street) 
from Lamb Lane to Oldham Road. 


Meltham and South Crosland.—The U.D.Cs. have 
decided jointly to approach the Huddersfield Tramways Committee 
and ascertain if it be agreeable to extend the tramways through to 
Meltham, and if so, on what conditions. 


Neweastle-on-Tyne.—At a meeting of the City Council 
on the 7th inst., a contract was sealed between the Corporation and 
Messrs. Edgar Allen & Co., Ltd., for a tramway junction at the 
corner of Barrack Road and Hunters Read, the contract price 
being £252. 


Nottingham.—After a lengthy debate the City Connci 
has defeated, by a large majority, & proposal to experiment with 
halfpenny tram fares. 


Plymouth.—Some time ago a deputation from Wey- 
mouth went to Plymouth for the purpose of forming an opinion 
as to the effect of running cars on the value and status of the pro- 
perty past which they ran, and on which their influence might be 
felt; the question of noise or nuisance ; the development or other- 
wise of the outskirts of the town; and the effect on other traffic 
in narrow streets. After thorough investigation and inquiry the 
deputation ascertained that in Plymouth the effect of running cars 
had been to increase, and not to depreciate, the value of property 
on the route. To find a house bearing the notification of the fact 
that it was to let was & matter of extreme difficulty. It was found 
that in certain cases property and landowners had petitioned the 
Corporation to run cars to develop the outskirts, and in one case & 
guarantee was given by a number of owners to insure the route 
against loss. The guarantora had never been called upon, as the 
line speedily paid, and a big suburb of good-class houses is now the 
result. In no case did inquiry elicit any complaints of noise. The 
noise of other vehicular traffic predominated to such an extent as 
practically to shut out the sound of the cars. That the cars had 
produced expansion of the town they found was an inoontro- 
vertible fact. On each side of the route houses had sprung up and 
suburbs had been formed. Vehicular traffic did not appear to be 
in any degree affected by the tramways. 


Rochdale.—The Board of Trade inspection recently took 
place of the tramway extension from Rochdale to Facit. The 
section was afterwards opened for traffic. It is proposed further to 
extend the tramways to Bacup. 


Rossendale.—The first setts were raised in connection 
with the Rawtenstall Borough Tramways extension up the 
Lumb Valley on Monday morning by the Mayor and Councillor 
Coupe (chairman of the Tramways and Electricity Committee). 
The undertaking will involve an outlay of £30,000, and the line 
will reach from Waterfoot to Water. Messrs. Underwood, of 
Dukinfield, are the contractors. 


South Africa,—According to an exchange, a sum of 
£7,050 has been provided in the Johannesburg municipal estimates 
for the purchase of sundry materials, tools, &c., for the tramways 
department. 


Stretford.—The Manchester Corporation has heen in 
communication with the U.D.C. with revard to provision being 
made in the proposed Parliamentary Bill of the Corporation for an 
extension of time for the construction of the Southern and Stretford 
tramway authorised by the Stretford District Council Act, 1904. 

The opinion of the Parliamentary agents that they do not 
anticipate any difficulty in this direction has been communicated 
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to the U.D.C., and the latter has written to say that it would be 
pleased to accede to the suggestion that powers should be sought 
in the Bill for the completion of the tramways. "E 


Torrington—Halwill Junction.—Messrs. James Oag, 
Holman Fred Stephens (of Tonbridge), and Harold Rylett have 
applied to the Light Railway Commissioners for an order to con- 


struct light railways between Torrington and Halwill Junction 


(Devon). 


Wigan.—The question of the tramways undertaking was 
again under consideration at the Jast meeting of the T.C. The 
construction and extension of several loops in different parts of the 
town, and the purchase of six new cars, had already been decided 
upon by the Tramways Committee, but at the Council meeting the 
chairman of the Committee (Alderman Ashton) moved that these 
recommendations be referred back pending a report from their own 
trathic manager. He thought that they should first give effect to 
the suggestions as to the improvement of the service with their 
present rolling stock before incurring further expense. After 
some discussion the chairman's proposition was carried, on the 
understanding that the Tramway Committee's recommendations 
should be based on the whole of Mr. Mallins's report, and brought 
before a special meeting of the Town Council. ` | l 


— 
TELEGRAPH and TELEPHONE NOTES. 


Australia,—Dr. Graham Bell, who has been visiting 
New South Wales, and has been royally entertained there by the 
postal and electrical services, has taken the opportunity of pointing 
out that the State is trying to run the telephone service below 
actual cost. Much of the inefficiency of the service also js due to 
the delay of subscribers in replying to calls. l 


Pacific Cable. —Mr. A. S. Baxendale, London manager 
of the Pacific Cable Board, who has returned from Canada after 
supervising the transfer to the Board of the new direct wire 
between Montreal and Bamfield Creek cable station, reports that a 
considerable improvement in the accuracy of transmission has 
already resulted from the change. The Board rents the line, for 
a payment of £11.000%a year, from the Canadian Pacific Railway, 
which maintains it, the agreement being made for five years, A 
saving of 15 minutes in the time of transmission from London to 
Australia is anticipated. Regarding the question of reduction in 
cable rates by the adoption of a system of deferred messages at 
lower rates, which we have often advocated, the Times states that 
the British postal authorities have declined to sanction the system, 
on the ground that it has not been approved by the International 
Convention, which does net meet again for four years. ö 


Wireless Telegraphy.— The Financial News states that 
the Marconi Co. has obtained an order for fitting with wireless 
telegraphic installations 11 Turkish warships, and a station on the 
coast, which will probably be at San Stefano. 

Experiments have been successfully carried out in the trans- 
mission of messages to British submarines, but not, as yet, in the 
reverse direction. eos 

The Australian Federal Government has agreed to pay the extra 
zum of €2.000 asked by the contractors on account of the change 
in the situation of the wireless station to be erected near Sydney. 
The site will be chosen in the Pennant Hills, 13 miles from Sydney, 
and sufficiently far from the sea to ensure safety from bombardment 
by warships. The total cost will be £6,150. 

The installation of a wireless station at Cape Town. and possibly 
an intermediate station. between Cape Town and Durban; is under 
consideration. The former would form a link in the proposed 
Marconi chain of “all-red” stations at Bathurst, St. Helena, Cape 
Town, Maritzburg. Mauritius, Ceylon, Struits Settlements, and 
China and Australia. 

Upon the return to Liverpool of the “ Wireless” Company of the 
Western Telegraph Companies (T.), Royal Engineers, from their 
training at Aldershot. it was ascertained that their official inspection 
had given the utmost satisfaction. The majority of the members 
of this detachment are associated with the electrical industry in 
Liverpool. The officers in camp were Capt. P. Barrett Coulston, 
R.E. (T.), in command, and Lieuts, A. C. Heap and W. Bottomley, 


CONTRACTS OPEN and CLOSED. | 


OPEN. 


Austria-Hungary,—October Ist. A copy of the speci- 
fication issued by the municipal authorities of Mostar, for tenders 
fer the installation of plant for the supply of electricity to the 
town, has been received in London from the British Consul. Tenders 
should be addressed to the Stadtmayistrut. Mostar, Bosnia-Herzevo- 
vina. The specification (in German) may be wen by British firma 
at the Commercial Intelligence Branch of the Board of Trade, 73 
Basinehall Street, Londen. E.C. di 


“ear? 2° se . ZEE r 


Australia.—September 20th. Telegraph and telephone 
material, for the P.M.G.'s Department in Victoria. Bee “ Official 
Notices" Augustbth. . P" mm 

September 27th.— Electric lamps for the P.M.G,’s Department in 
Victoria. See Official Notices August 12th. | 

October 4th.— Telegraph and telephone insulators for the P. M. G. s 
Department in all States. See Official Notices August 12th. 

October 4th. —Telegraph and telephone material, for the P.M.G,'s 
Department in Victoria. See “ Official Notices August 19th. 

October 4th.— Telephone material, for the P.M.G.'s Department 
in Victoria. See Official Notices August 19th. 

October 5th.—5,000 porcelain insulators, for the P.M.G.'s Depart- 
ment in New South Wales. See Official Notices" August 19th. 


October 17th.— Telegraph and telephone material, for the Deputy 
Post master-General, Hobart. Commonwealth High Commissioner's 
Office, 72, Victoria Street, London. 

VICTORIA. — Telephone cable and insulators, for the P. M. &.“ 
Department in Victoria. See Official Notices September 2nd. 

MELBOURNE.—H.M. Trade Commissioner for Australia (Mr. G. 
Hamilton Wickes) reports that tenders will be received at the office 
of the Deputy Postmaster-General, Melbourne, as follows :— 
October 18th, for 23 miles of telephone cable (Schedule No. 281), 
and 600 composition insulators (Schedule No. 374) ; October 25th, 
for 10,000 Cordeau inslators (Schedule No. 373). i MEX 

TASMANIA.—October 17th. Telegraph and telephone instrumenta 
and material, for the P.M.G. See Official Notices September 2nd. 


Birmingham.—September 30th. 78,000 tons of coal 
for the generating stations of the T.C. R. A. Chattock, city eleo- 
trical engineer and manager, 14, Dale End. > 


Bradford. September 21st. Coal for a year, for the 
electricity works. T.C. Electricity Offices, Town Hall (returnable 
deposit of 10s. d.). 2 


Calcutta. September 19th. Motor-generators, turbo- 
alternators and condensing plant for the Cossipore station and sub- 
stations of the Calcutta Electric Supply Corporation, Ltd. See 
" Official Notices August 26th. | EL 


Chile, — September 30th. Three dynamos and search- 
lights, also machines and tools, for the Chilian Navy. See this 
column in last issue. . 


China, — SHANGHAI. — October 10th and 20th. The 
North China Herald of August 12th contains a notice to the effect 
that tenders are invited by the Shanghai Electricity Department 
for the supply of the following :—(1) Electric heating and cooking 
appliances (tenders October 10th) ; (2) 10,700 carbon-filament lamps 
(tenders October 20th); (3) 15.000 metallic-filament lamps (tenders 
October 20th). Sealed tenders, marked “Tender for Heating and 
Cooking Appliances," or as the case may be, should be addressed to 
the Acting Secretary, Council Rooms, Shanghai Conditions, 
specifications and forms of tender may be obtained from the 
Electrical Engineer, Electricity Works, 31, Fearon Road, Shanghai, 
on payment for each specification of 10 taels, which will be 


returned on receipt of a bonu fide tender.— Board of Trade Journal. 


Edinburgh.—October 10th. Steam turbines, A. C. gene- 
rators, condensing plant, and internal arts of cooling towers. See 
Official Notices " to-day. l 


Egypt.—October 20th. Electrical installation and refri- 
gerating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal. > > 

October 31st.—According to the Standard, tenders are invited by 
the Ministry of the Interior, Cairo, for the supply and,installation 
of machinery. &c., required for the establishment, of water supply 
and electric light systems in the town of Beni-Souef. ‘Tender forms 
obtainable from Mr. A. L. Webb, C.M.G., Queen Anne's Chambera, 
Westminster, S. W. The specifications, drawings, &c., may be 
obtained on payment of 200 piastres (£2 1s.) A deposit equal to 
2 per cent. of the value of the offer is required with each tender. : 


France.—November Ist. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- ` 
tion of a system of metre-gauge electric or steam railways in the 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


French Equatorial Africa.— The French Ministry of 
the Colonies in Paris (57, Boulevard des Invalides) is organising a 
competition for the supply and laying of a submarine telegraph 
cable between Libreville and Loanyo-Porte Noire, in French Equa- 
torial Africa. 


Isle of Thanet.— October Ist. Supply of general stores 
for the year for the Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. See "Official Notices to-day. 


London,—Hackxey.—Tenders are to be invited: for the 


supply of 80.000 pairs of white arc-luinp carbons, 


Margate.— October 17th. Dust destructor, for the T.C: 
E. A. Borg, Borough Surveyor, 13, Grosvenor Place, 
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1 12th. The m of the 
Harbour and Railway at Lourenco- Marques, Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from 1 to 10 tons. 


Newport. — September 20th. Material required for exten- - 


sion works, for the Corporation Electricity and Tramways Com- 
mittee. See “Official Notices" to-day. 


New Zealand.—December 15th. Installations of wireless 
telegraphy at. Doubtless Bay, Gisborne, Cape Farewell, Sumner and 
Bluff. See “ Official Notices August bth, 


Rhyl.—September 26th. Fuel oil for the U.D.C. Elec- 
tricity. Department for 12 months. Particulars from Mr. E. H. 
Wright, at the Electricity Works. 


South Afriea.—DvnRBAN.—September 28th. Elevated 
jet condenser and piping, switchboard, rotary converters, cables and 
transformers, for the Corporation. See this column last week. 

September 23rd.— According to African Engineering, the Klein- 
fontein Group of Mines invite tenders for five electrically-driven 
winders for loads of 10,000 and 4,000 lb. No especial oem is 
specified. e supply is ‘three-phase at 3,000 volts. 


Spain,—The municipal authorities of Nerva (province of 
Huelva) have just invited tenders for the concession for the electric 
lighting of the town during a period of 10 years. 


Uruguay,—September 30th. "The equipment of an elec- 
tric generating station and the supply of electric light at San 
Fructuoso. See this column last week. 


Walthamstow,— The U. D.C. has decidel to invite 
tenders for a new battery for the electricity station. 


` 


CLOSED. 


Atherton, — The U.D.C. has accepted the tender of 
Callender's Cable Co. for 1,410 yd. ef concentric cable. 


Australia, —SYbNEY.—Our contemporary, the Australian 
Mining Standard and Electrical Record, reports that the E.L. Com- 
mittee of the Council has accepted tenders as follows :— 

Coal and ash handling plant.—Babcock & Wiloox, Ltd., £5,887. 

Steel 5 cable (17 miles). Bullivant's Australian Co., Ltd. (11 

weeks 

. Seventy-five steel poles.— Stewart & Lloyds, Led. (three weeks), £108. 

. Fifteen miles 11,000-volt cables. W. T. Henley's Telegraph Works Co. (in 
place of £4,460 tender now rescinded), £4,760. 


One H.T. 5,000-volt feeder panel, and two H.T. 5, 000-volt trans- 
former panels of the Ferranti type are to be purchased for extensions 
at the Pearl Street sub-station, in connection with the supply to 
Randwick and Little Bay, at a cost of £250. 

The same contemporary states that the tender of Messrs. Kynoch, 
Ltd., for the installation of a producer gas plant (104 B.H.P. engine 
and 150 B. H. P. generator), at £1,700, for the New Prince of Wales 
Gold Mining Co., of Bendigo (V. ), has been accepted. 


Batley, — The Council 
tenders :— ' ` 


Bertram Thoma*.—Switohboard. 
Tudor Aocumulator Co., Ltd. —Traction battery. 


Bradford.—The Technical College and School of Art 
Sub-Committee of the Corporation is to recommend the City 
Council to accept the following tenders for electrical equipment :— 

Motor alternator set. —Bruce Peebles, Ltd., £190. 

Shunt machine set.—British Westinghouse Electric & Mfg. Co., Ltd., £75. 

Series motor.—Greenwood & Batle 29. 


£ 
Single-phase commutator motor. a cable Dynamo Co., Ltd., £53. 
Motor-converter set.—Phonix Dynamo Manufacturing Co., £105, 


Bristol.— The Electrical Committee of the T.C. has 
accepted the tender of the British Westinghouse Electric & Manu- 


has accepted. the following 


facturing Co., Ltd’, for two three-phase 3,000-KW. steam turbo- 


alternators, at £25, 290. 
Colchester, — The T. C. has accepted the following 


tenders for coal for the eleetricity works :— 


Mellome & Goulder, Ltd.—Butterly d No. 1 slack, at 12s. 9d. per ton, 
delivered ; and Portland 1}-in. slack, at 19s. 10d. 

A. J. 5 (Kirkby) No. i “slack, at 12s. 10d. per ton, 
eliver 


Dover. — The T.C. has ere the tender of the 
Featherstone Co., for coal for the electricity works, at lls. 9d. per 


ton; and that of Messrs. Babcock & me Ltd., for two chain 
grate stokers, at £310. . 


Elland,—The Electricity Costa of the U.D.C. has 


accepted the tender of Messrs. Sykes & Sugden. for 12 straight 
through boxes : and that of the Gath Electrical Engineering Co., 
for a year's supply of tantalum and Sun lamps. 


Gosport.—The U.D.C. has accepted the tender of Mr. 


W. M Walters, for installing the electric light at the Council 


Offices at £55 118. 


Hastings.—The T.C. has accepted the tender of the 
Main Colliery Co., of Neath, for naturally worked Welsh through 
and through steam coal, for the electricity works, from September 
Ist to March 31st, 1912, at 18s. 6d. per ton, delivered free. 


Heywood.—On the recommendation of the Gas Com- 
mittee, the T.C. has accepted the tender of Messrs. John SEE : 
Ltd., for tubes and fittings. | 


London,—The contract for the complete electrical equip-" 
ment of the Palladium Theatre of Varieties, Argyll Street. Regent 
Street, W., has been placed with Messrs. Siemens Bros. Dynamo 
Works, Ltd., who have sublet the wiring work N Megers. Rashleigh | 
Phipps & Co. 


Lowestoft.—The tender of Messrs. Walter Scott, Ltd., of 
Leeds, for 50 tons of rails, at £6 15s. per ton, has been accepted by. 
the Tramways Committee, also that of the Standard Cable Manufac- 
turing Co., for the supply of one mile of overhead trolley wire, 
at 467. . 


' Luton.—The T.C. has accepted the tender of Messrs. 
E. Green & Son, Ltd., for 12 sections of pipes for the refuse 
destructor, at £75. 


Montrose, — The offer of Messrs. A. & P. Steven. 
Glasgow, to supply an electric power lift for £202, and & hand 
service lift for £18, to Montrose Infirmáry, has been accepted. 


Sheffield.—The T.C. has agreed that Gilbert Heathcote - 
and Co., sub-let the following work in connection with the exten- 
sion of the Neepsend power house :— 


Steel work.—Skipwith, Jones & Lomax, Ltd., Trafford Park, Manchester, 
Bteel troughing. — Widnes Foundry Co., Ltd., Widnes. 


Stockport.—The Electricity Committee of the T.C. has 
accepted the tender of Mesers. J. and R. Higginbotham, of Stockport, 
for Pilsley hard slack, at 8s. 6d. per ton; that of Messrs. Walter 
Thorp & Co., for Denby nutty slack, at 8x. 7d. per ton; and that of 
Dussek Bitumen Co., for bitumen, at £5 10s. per ton. 

The Tramways Committee has accepted the following tenders :— 


Morgan Crucible Co.—Carbon brushes. 

H. Hollingdrake & Son.—50 draw chains, 16s. per cwt., iron tubing, 
nuts and bolts and ironmongery. 

J. G. Bradwell.— Iron castings. 

British Insulated and Helsby Cables, Ltd.— Overbead line materials. 

Wilkinson, Heywood & Clarke.—Paints and varnish. 

F. R. Smith & Co.— Waste, &c. i 


South Shields,—The T.C. on September 7th accepted 
the tender of the Chatteris Engineering Co. for a 5-ton overhead 
travelling crane for the Tramways. Department, There were 31 
tenders submitted. 


Wallasey.—The offer of the Lancashire Dynamo & Motor 
Co., Ltd., to supply a new armature for No. 3 Traction set at the. 
electricity works, at £500, has been accepted by the U.D.C., also 
that of the Davenport Engineering Co. (E 525) for a water cooling 
tower. ; 


Walsall. —The T. C. has accepted the tender of the 
British Westinghouse Electrical and Manufacturing Co., Ltd., for 
supplying and fixing the new rotary converters and awitchgear for 
the sum of £1,145; also the tender of Messrs. Callender’s Cable - 
and Construction Co., Ltd., for laying the high-tension mains 
for Darwall Street, Birchills, Pleck and Bescot, and Bloxwich, for 
£5,026. 


Whitehaven.—The Corporation has ani an order with 
Ed. Bennis & Co., Ltd., of Little Hulton, Bolton, for the supply of 
four Bennis stokers and self-cleaning natural draught furnaces, for 
B. and W. boilers, to its electricity works. 


FORTHCOMING EVENTS. 


Municipa! Tramways Association.—September 21st to 28rd. Annual conferenoe 
at Bradford. 

The North of England Institute of Mining and Mechanical Engineers .—September 23rd. 
Excursion to Blackhall Colliery. 

Asseciation of Eugineers-la-Charge.— September 24th. Visit to the Naval Mer- 
cantile Marine and Fogineering Exhibition, 5 5.15 p.m. Lecture on Wire- 
less Telegraphy; its Maritime Importance,“ by G. Langler Bullock, 7.45 p.m. 


Inquiries,—4A correspondent wishes to be put in touch 
with a firm that would make a wheel of compressed asbestos for him. 

À correspondent wishes to receive the names and addresses of 
makefs of small electrically-operated annealing furnaces, giving a 
constant temperature of 1,200-1,400* C. 

The manufacturers of appliances for transferring names on to 
the bulbs of electric lamps are asked for. 

The maker of the Hudson economiser is asked for, 


404 


THE ELECTRICAL REVIEW, vol. 67. No. 1,713, SEPTEMBER 16, 1910. 


NOTES. 


Australia as a Field for Engineering Appoint- 
ments: Outlook not Hopeful.—Mr. W. A. Prescott, one of the 
first electrical engineers trained at the Sydney University, who 
recently arrived in Australia from London after several years’ ex- 
perience in England, was interviewed by one of the Australian 
n?wspapers concerning the prospects offered by Australia as a field 
for electrical and other engineers. He appears to have drawn atten- 
tion to what he regards as a serious aspect of the question. “ We have 
an excellent school in the P. N. Russell School of Engineering at 
the University. But there is a really difficult problem in the ques- 
tion of how the engineers who are educated there are to be kept in 
the country. There are a number of Sydney men in good billets in 
the Western Australian mines, But there is very little private 
enterprise in engineering here, compared with what there is in 
England and elsewhere. Except for places in Government depart- 
ments, there are not many places which are open to engineers in 
Australia at present. Private capital is not much used in the big 


works for developing Australia—and it is quite right for the 


Government to carry them out, for they would otherwise probably 
not be carried out at all. But in the old country big works, like 
the Barren Jack Dam or the various municipal waterworks, would 
be carried out by private firms; and in the old country it is by 
those private firms that a great part of the young engineers are 
absorbed after their training. The Forth Bridge, the Assouan Dam, 
the great works that are now being undertaken in Chile, and all 
that type of big engineering work in other countries have been in 
the hands of private firms of engineers, and they absorb a great 
part of the engineers who are trained elsewhere. In Australia the 
work is undertaken by the Government. As I say, I think it is a 
good thing, for otherwise it would not have been undertaken at all. 
But it leaves the problem of how Australia is to keep her own 
engineers within her borders. At present a great proportion of the 
men who have been trained here go off to the East—to Borneo or 
Burmah, or other places where capital is being invested in big 
private enterprises—owing to the absence of billets for them in 
Australia. I think that the real cause of the difficulty is the want 
of population in Australia. If the population were 20 millions 
there would be plenty of opening for private enterprise besides the 
Government enterprise in Australia. A big increase in its popula- 
tion ia, to my mind, the real solution.” 


Copper.— Messrs. Merton’s monthly statistical circular 
for the end of August shows visible supplies at 97,506 tons, a 
decrease of 1,733 on the return for the end of July. Since Feb- 
ruary 28th last, when stocks in Europe stood at 113,455 tons, 
the reduction has been 15,949 tons, or, striking an average, 
2,658 tons a month. Against the withdrawals has, of course, to 
be reckoned the rate of supply from Chile and Australia. Aus- 
tralian shipments afloat are reckoned only 275 tons better than for 
the end of July, but Chilian are 1,400 tons better. Deliveries from 
North America to English ports are still low, 4,728 tons, against an 
average of about 7,000. To other European ports the quantity is 
above average (for the past 12 months). Spanish deliveries are 
aout average. Chile above, and Australia 4.550 tons, against an 
average of 3,200. Deliveries are brisk at 41.407 tons, though lower 
tian last month. Messrs. Merton now add to their circular the 
figures for American stocks, as given by the American Producers’ 
Association. These stocks have increased since the end of January, 
when they stood at 43,957 tons, to 76,179 tons for the end of July 
During March, April and May the increase was at the rate of about 
8.000 tons per month. During July it was only 1,000 tona, 


The Staff of Amalgamating Works.—It is stated 
that considerable disquietude prevails among the officials of the 
Felten & Guilleaume-Lahmeyer Works in consequence of the con- 
templated amalgamation of this firm with the A. E. G. of Berlin. 
The anxiety has been occasioned by certain events which took place 
a few years ao in connection with similar fusions in the electrical 
engineering industry—this all the more because the efforts at com- 
bination, which lead to a reduction in the personnel, are. becoming 
still more apparent in the trade. As the results of the projected 
amalgamation in question cannot. be foreseen in the circles of the 
officials concerned, the hope is expressed, on behalf of the latter, 
that the principals will take these apprehensions into con 
sideration, and that, if dismissals are proposed on a large scale 
the notices should not be given all at once, but in a gradual manner, 
in order that, as far as possible. injury may not be caused to the 
officials, In commenting on this statement, a German newspaper 
remarks that it remains to be seen whether the apprehensions will 
prove to be correct. As is known. the A.E.G. proposes to devote 
considerable capital to the development and extension of the 
Lahmeyer Works at Frankfort. Moreover. as a separate commercial 
administration is to remain in that city, it is not probable that 
in this event, the staff will be considerably reduced. If, how- 
ever, discharges are necessary, it is hinted that they should, as 
sugyested on behalf of the officials, be proceeded with in a gradual 
way. 


Canadian Electric Amalgamation.— The Birmingham 
Post correspondent at Montreal states that the Montreal Street 
Railway Co. and the Canadian Power Co. have amalvamated. “The 
new combine, which will be capitalised at S60 00,000, is eX pec ted 
considerably to improve both the tramway service and the city’s 
power supply. 


Lamp Taxation Results in Germany.—The quarterly 
issue which has just been published by the German Imperial 
Statistical Board gives for the first time particulars relating to the 
taxation of illuminating articles, which was brought into operation 
on October 1st, 1909; the information refers to the six montha 
ended with March 31st, 1910. It appears that the number of 
factories or workshops concerned during this period was 175, the 
total production of which was as follows: 


PRODUCTION IN Six MONTHS. 


Carbon-filament lamps ... «is kis eee 13.994.323 
Metallic-filament lamps .. sme a . 17,828,730 
Nernst burners ... o^ x ds 253,156 
Mercury vapour lamp burners idi TA iki 4,541 
Incandescent gas mantles T ... 61,380,188 
Arc lamp carbons (pure carbon) in tons io 4,360 
Arc lamp carbons (flame carbons) in tons a 1,034 


It will be observed with some interest from the figures that the 
output of wire lamps, as was mentioned in this journal recently, in 
connection with the position of the International Glow Lamp 
Syndicate, has already largely outstripped that of the carbon- 
filament lamps, and this tends to confirm the belief that unlees the 
former are also brought within the scope of the syndicate, the 
latter will eventually collapse. The imports from othér oountries 
in the six months comprised 666,115 carbon lamps, 141.407 
metallic-filament lamps, 418 Nernst burners, 79 burners for mercury- 
vapour lamps, 20,784 incandescent gas mantles, 11:75 tons of arc 
lamp (pure) carbons, and 693 ton of flame arc carbons. The 
revenue from the taxes on the articles in the six months was as 
undernoted :— 


YIELD OF TAXES IN SIX MONTHS. 


Carbon-filament lamps  ... T £47,251 
Metallic-filament lamps, Nernst burners, &c. 18,561 
Mercury-vapour lamp burners  ... iex 955 557 
Incandescent gas mantles... ids ios 76,347 
Arc lamp (pure) carbons ... oe ME 36,407 

5 (flame) „ ssi -— siete -— 20,591 


The total revenue from the above sources will be found to 
amount to £259,714, a sum which is probably less than was esti- 
mated when the taxes were first proposed by the Government. 


Reading Tramways Church Parade.—On Sunday 
morning last, the fourth annual church parade in connection with 
the Reading Corporation Tramways Department took place. The 
general manager, Mr. W. Binns, and officials of the department 
were present, and about 100 men took part in the parade. A 
collection was made on behalf of the Royal Berkshire Hospital, and 
after the service the men marched back to the depót, where they 
were formed up in square. and were addressed by the chairman of 
the Tramways Committee, Mr. Alderman C. G. Field, J. P., who 
complimented the men on their smart appearance, and congratu- 
lated them upon the success of the parade. 


I. M. E. A. Proposed Bill for Further Powers. — The 
following additional towns have signified their intentions of giving 
support to the Bill :—Burton-on-Trent, South Shields, Luton, Nelson 
Oban, Redditch and Neath. 


Illumination.— Before the Royal Sanitary Institute 
Congress held at Brighton, Mr. John Darch read a paper on prac- 
tical illumination, in which he said his object was to show that 
the principles governing the practice of lighting should be in strict 
conformity with the hygienic requirements of the eye, and also to 
lay down certain rules thereon. Having referred to the patho- 
logical and physiological aspects of the question, he said the con- 
ditions essential to good artificial illumination were: (a) A suffi- 
ciency of light: (^) perfect steadiness ; (c) effective diffusion and 
freedom from violent contrasts; () a downward direction and 
preferably oblique, and (^) the colour to be as white as possible. 
However readily these conditions might commend themselves, it 
was not too much to say that they were violated in nearly every 
lighting installation in the kingdom, whether of gas, electricity 
or what not. 

Insufficient lighting in schools, offices and workshops was largely 
responsible for the increase of myopia, astigmatism and many 
attendant nerve troubles, but, so far as artificial lighting was con- 
cerned, the ever-increasing brilliancy and cheapening of light, properly 
applied, made the remedy easy. For reading and ordinary work there 
should be an illumination of from ‘8 to l5 ft.-candles, for drawing 
and fine work, 3 to 10 ft.-candles, High brilliancy in lighting 
did not, in itself, deserve the hard words which some had applied 
to it. Like all other forms of energy, licht was a good servant, 
but a bad master; it was a source of health and pleasure, and the 
more they had of it under control, the greater the possibilities of 
good resulta, But  ;lare from  ill-placed and ill-tempered 
lighting was responsible for much suffering. Proceeding, the 
author said the dazzling effect of a source of light might be 
due to its intensity, its Composition, or its contrasts. He asked the 
envineer to remember the simple axiom that the purpose and object 
of artificial lighting was to make properly visible the things required 
to be seen, and suggested that (1) The lamps or other sources of light 
should be so arranged that they were not visible from the more 
fréquented or ordinary points of view: (2) the illumination should 
be sufficient to cause the objects to appeal at once to the eye, but 
should be free from glare; (3) for general illumination the light 
should have a preponderating downward direction, freely flooding 
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ceilings and walls, uniformly distributed and fully diffused; (4) 
special work at desks, benches, &c., should have special lighting, 
adjustable in position and power, with opaque shades; (5) the 
colour of the light should be as pure and white as possible. Mono- 
chromatic light should, as a rule, be avoided. If architecture had 
any power to charm, that power could only take effect when it was 
subjected to suitable lighting, and it was curious that this truism 
was so completely overlooked as one might see in any public building. 
He always preferred direct lighting, so far as it would accord with 
the rules he had laid down. The practice of placing glaring high- 
power lamps in the front of shops was especially foolish and 
dangerous. The lighting of the average church had, perhaps, more 
than any other class of building transgressed the most elementary 
principles of good lighting; whilst concert and lecture halls were, 
as a rule, little better illuminated than churches. Lofty halls were 
best illuminated by direct lighting from the ceiling. Street light- 
ing was at present extremely unsatisfactory ; there was no diffusion, 
no reflection, nothing but a blinding display of lights in a back- 
ground of darkness, that amidst motor-cars and the like but served 
to bewilder the bravest. Heasked why these intense lights should 
not be shaded, and the exteriors of the buildings, as well as the 
pavements, illuminated. He thought it would have to come 
by-and-by. 


Institution and Lecture Notes.—AssociaTIon OF. 


ENGINEERS-IN-CHARGE. — At the annual general meeting the 
chairman, Mr. A. E. Penn, was able to give a very satisfactory 
account of the Association from all points of view, and the 
statement of accounts presented by the hon. secretary, Mr. Hy. 
Capsey, was adopted unanimously. The whole of the retiring 
councillors were returned unopposed. Messrs. Knight and Lee, the 
auditors, were again elected as were also the indispensable and inde- 
fatigablehon. secretary, Mr. Hy. Capsey, the hon. librarian, Mr. J. Ryan, 
and the hon. treasurer, Mr. Hy.Swann. Very cordial votes of thanks 
were accorded these officers for their past services, and the same com- 
pliment was also paid to Mr. W. T. Pickett and Mr. W. H. Ball, chairman 


and hon. secretary respectively of the Social Committee, for their 


untiring efforts to promote the social welfare of the Association. 
The chairman, in returning thanks for their re-election, regretted 
that there had not been a contest for some of the vacancies, as new 
councillors brought new ideas and had many ideals to bring 
forward. The president-elect was Capt. H. Riall Sankey, R.E. (ret.), 
M.Inst.C.E., &c. 

INSTITUTION OF ELECTRICAL ENGINEERS (MANCHESTER STU- 
DENTS).— The Committee is inviting offers of papers to be read 
during the coming session. 

MINING INSTITUTE OF SCOTLAND.—On Saturday, 10th inst., 
the annual excursion took place to Broxburn, where the members 
were the guests of the Broxburn Oil Co. Ltd., and were con- 
ducted over the Broxburn Works Refinery, the Broxburn Crude 
Oil Works and the New Dunnet Mine, in which an electrical 
installation has just been completed. In a paper submitted by Mr. 
William Clark, of the Broxburn Oil Co., the author gave an interest- 
ing description of the firm's shale mines, in which the motive 
power chiefly employed is electricity, obtained from a centralpower 
station placed alongside the works boilers, and within a few yards 
of the retorts, in which all the exhaust steam from the engines is 
utilised. The generating plant at present consists of one Belliss 
and Morcom engine, working at a boiler pressure of 90 lb, with 
1 lb. back pressure (for forcing the exhaust steam into the retorts 
for the production of ammonia water) coupled to a Siemens 
three-phase alternator, which furnishes current at 525 volts and 50 
cycles, giving 470 kilovolt-amperes at 300 R.P.M. There is an exciter 
on the engine shaft of a capacity of 245 amperes at 110 volts: this 
gives more current than is required for the machines, and the sur- 
plus is used to supply the various lamps in the works during the 
day. The power station building is constructed to hold two more 
generating sets. The alternating current is delivered to a remotely- 
controlled switchboard, consisting at present of one generator 
panel; one 200-H.P. feeder panel for the Dunnet Mine pumps under- 
ground; one 200-H.P. panel for the Dunnet Mine haulage, and 
one 200-H.P. breaker panel. Current is sent to the various points in 
paper-insulated armoured cables. The Dunnet Mine pump under- 
ground panel will supply current to a 185-H.P. Siemens-Sulzer 
pump, 50-H.P. motor-generator for electric drills, 150-H.P. double- 
drum haulage, 25-H.P. dook pump and 7-H.P. hutch creeper. The 
Dunnet Mine endless rope haulage gear is driven through belts by 
two motors, each of 110 H.P., and controlled by oil switches, each 
with a maximum cut-out, time relay and no-volt release. This 
release is so arranged as to stop the motors automatically in case of 
runaway hutches, and by push buttons from various convenient 
points in the mine. The breaker panel supplies a 110-H.P. motor 
for driving the shale breakers, one 50-H.P. endless rope haulage 
motor for filling a 2,000-ton bunker with broken shale, and one 
25-H.P. motor for hauling shale from the Stewartfield Mine 
to the breakers, and from the Dunnet Mine main 
haulage to the breaker. All the motors on this work are of 
the slip-ring type, with liquid starters, excepting the motors 
of the high-speed turbine pumps, which are squirrel-cage, with 
star-delta starting arrangement. The lighting of the works here 
is done by a 75-H. P. Belliss-Siemens D.C. set, giving 455 amperes at 


. 110 volts, and 525 B. P. u. There is one earth-bar in the power 


house, connected by cable to an earthing plate, which is laid in clay, 
and also to the earth-plates of two adjoining chimneys. All earth 
connections on the various switches, motors, and starters, conduits 
for lighting purposes, &c., are made on to the armouring of one or 
other of the main cables, and these are in their turn connected to 
the common earth-bar in the power station. 

The permanent pumping plant consists of a Sulzer high-lift 


centrifugal pump, direct coupled to a Siemens-Schuckert electric 


star-delta motor of 185 B. H. Pp., running at 1,470 R. P. M., when 
supplied with current at 525 volts and 50 cycles. The combined 
get is capable of pumping 100 gallons of water per minute to a head 
of 780 ft., plua the friction of 1,740 ft. of 7-in. diameter pipes, and 
10 ft, for suction lift. The guaranteed efficiency of the pump is 
70 per cent., and of the motor 924 per cent. A small sinking pump 
of the same type, capable of delivering 150 gallons per minute 
against a head of 210 ft., has been provided to deal with the dook 
water beldw the main lodgment. Mr. Clark, towards the close of 
his paper, mentioned that a motor-yenerator was being installed 
underground, capable of supplying power to 10 Jeffrey electric 
drills to be utilised for boring shot-holes in the shale. 

CONCRETE INSTITUTE.—The Council has decided to offer a medal 
annually for the best paper submitted relating to concrete and its 
applications, : 


Electric Calculating Machines,—Dr. van der Borght, 
president of the German Imperial Statistical Board, has just 
returned to Berlin from New York, whither he proceeded to make 
an examination of electric calculating machinery in operation there 
and also in Washington. The journey was preceded by & similar 
visit to Vienna, Berne, Neuenburg, Paris and Christiania, in com- 
pany of various officials of the Statistical Board and the Home 
Office for the purpose of inspecting the machines used in those 
cities. The machines comprise the three groups represented by 
electric numbering machinery, electric sorting machinery, and 
mechanical addition machines, and the efficiency and reliability of 
the machines are declared to be so high as to exceed by far those of 
human efforts. A large number of American railway and insurance 
companies have adopted these means for statistical purposes, and it 
is hinted that they might be introduced in Germany with great 
advantage. 


Electro-Metallurgy in Switzerland.—It is announced 
by a Zurich newspaper that a group of important French and Swiss 
banks have opened a credit of £320,000 to a Société Electro- 
metallurgique Paul Girod, of Neuenburg, in order to render it 
possible for the undertaking to unify its current liabilities and 
extend its plant. The Franco-Swiss banking group which has 
turned attention to the Girod Co., is under the lead of the Société 
Marseillaise de Crédit Industriel et Commercial, which occupies 
itself specially with enterprises engaged in the metal industry. A 
French subsidiary of the Girod company—the Compagnie des Forges 
et Chantiers de la Méditeranée. of Ugine—was formed some time 
ago with a share capital of £160,000, which is held by the Swiss 
parent concern, and the company has been able to secure large 
orders from the French naval and military authorities. 


Appointments Vacant.— Electrical engineer to take 
charge of Cambuslang electricity and refuse destructor works 
(£160); draughtsman to York electricity department (£2 28); 
resident engineer at Stoke-on-Trent (£180). See our adyertisemen 
pages to-day. i 


Educational,—DBonRovGaH POLYTECHNIC INsTITUTE.— 
The new term opens September 26th. Prospectus from the 
Principal. See our Educational Notices” to-day. 

The L.C.C. evening schools, technical institutes and schools of art: 
re-open on Monday, 19th inst., and at the polytechnics on the 26th. 
inst. Last year the number of evening students enrolled was about 
170.000 ; the fees are almost nominal. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | j 


Central Station Officials.—The Bournemouth tramway 
staff have presented an 18-carat gold watch and chain to Mr. J. H, 


‘CHICK, station engineer, who is leaving for Ceylon. 


Mr. C. H. YEAMAN, electrical engineer for the Potteries, entered 
upon his extended duties on September lat. The Staffordshire Sentinel 
of September 2nd contains an account of Mr. Yeaman’s career, 
accompanied by a photograph which is stated to represent him. 

Mr. A. HARVEY, of the South Metropolitan Electric Light and 
Power Co. Ltd. has been appointed assistant engineer to the 
Central Electric Supply Co., Ltd. . 

The electrical engineer of Burnley is to be paid an honorarium of 
£60 for services rendered in supervising the installation of elec- 
tric lighting and apparatus at the Technical Institute. 

Mr. HUBERT POOLEY, engineer and manager to the Corporation 
gas and electrical works at Stafford, has been selected for the 


appointment of manager of the Leicester gas and electric lighting 
undertaking. 


The Bexley Heath U.D.C. on August 31st rejected a proposition 
“that the electrical engineer and manager be given three months’ 
notice to terminate his appointment.” The motion was the out- 
come of the recent dismissal of the charge engineer, to whom, it 
was stated, the manager had given an excellent testimonial. 
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Tramway Officials.—The marriage took place at All 
Saints’ Church, Upper Norwood, on Saturday, of MR. WM. EVERSLEY 
HARDY, manager and engineer of the Bath Electric Tramways, 
Ltd., and Miss Gertrude May Boothby, daughter of the late Mr. 
Lawrence J. Boothby, of Teddington, and of Mra. Penn, of Holm- 
wood, South Norwood Hill. The presents included a silver salver 
from the directors of the Bath Electric Tramways, Ltd. 

On the occasion of his marriage, on September 7th, MR. HERBERT 
JACKSON, of the Manchester Tramway staff, was presented by 
the tratfic department staff with an oak clock, and by thé Tramway 
Employés’ Athletic Society, of which he is the hon. sec., with a 
bookcase and bureau. 

At & meeting of the Manchester City Council on Wednesday, it 
was agreed by a substantial majority to advance the salary of the 
general manager of the tramways, Mn. J. M. M El. Ox, from £1,000, 
by annual increments of £50, until £1,250 is reached, he agreeing 
to remain for five years on these terms. 


General.—According. to the Daily Teldyraph, | SIR 


J. J, Tuowsow, F. R. S., who, with PROF. ERNEST RUTHERFORD, 
of Manchester University, was to have represented his Majesty's 
Government at the International Congress of Radiology and Elec- 
tricity, which opened at Brussels on Tuesday, was, through private 
business, unable to accompany his colleague. Prof. Rutherford is, 
therefore, acting alone as delegate for Great Britain. 

Mr. J. Mooney has been co-opted a director of the Dublin United 
Tramways Co., in place of the late Mr. William Anderson. The 
board will not appoint any managing director. 

MR. A. W. Empson, A. M. I. E. E., A. M. I. Mech. E., general manager 
of the Cast-Iron Brazing Syndicate, Calcutta, is paying a short visit 
to England on business, and is expected to arrive in London on 
September 19th. Any communications for him should be addressed 
clo Mesars. Keymer, Son & Co., 1, Whitefriars Street, London, E.C. 

We- regret to learn that Mk. WALTER T. LE FEUVRE, borough elec- 
trical engineer, Bexhill, met with a serious accident on Friday last 
—breaking his ankle whilst undergoing special training at Chatham 
in connection with the Territorial Army. 

MESSBRS. PREECE & CARDEW announce that Messrs. J. F. C. Snell 
and S. S. Moore Ede will join them in partnership on October Ist. 
Mr. J. H. Woodward, who has been upon their staff for the past 12 
years, will also become a partner. The partners will be Sir W. H. 
Preece, K.C.B., F. R. S., &c., A. H. Preece, M. I. C. E., &c.. J. F. C. Snell, 
M. I. C. E., &c., Llewellyn Preece, M. I. C. E., Xc., J. H. Woodward, 
A. M. I. C. E., &c., and S. S. Moore Ede, A. M. I. C. E. The name of the 
new firm will be Preece, Cardew & Snell, and the office will remain 
at No. 8, Queen Anne's Gate, S. W. Messrs. Snell & Moore Ede ask 
that all communications for them should be sent to the above 
address after September 30th. 


Obituary.—Mr. V. A. H. M'Cowzx.— A very large 
number of our readers, particularly those connected with electricity 
supply work. and manufacturers and contractors who are directly 
interested therein, will learn with deep grief of the very early 
death of Mr. V. A. H. M'Cowen, formerly city electrical engineer 
of Belfast, and for the past few years chief in a similar capacity at 
Salford until & few months ago, when failing health compelled 
him to relinquish that office. Mr. M'Cowen, who was an M. I. E. E., 
and M.I.Mech.E., was born at Tralee, Co. Kerry, in 1866, and 
educated in Dublin. He spent about eight years at mechanical 
engineering, and afterwards took a two years’ course in electrical 
engineering at Finsbury Technical College, under Prof. Thompson, 
obtaining the College Certificate, also a Goldsmiths’ Company's Prize 
and Institute Medal for Electric Lighting." After some practical 
experience in dynamo manufacture and installation work, he joined 
the engineering staff of Messrs. J. E. H. Gordon & Co., London, and 
was employed on the design and erection of several electric supply 
schemes carried out by this firm, and acted as enyineer-in-charye in 
the Sydenham District Electric Supply Co.'s Works—the first high- 
tension continuous-current station with rotary transformers, running 
in the United Kingdom. In 1892 he was appointed consulting and 
resident engineer to the Killarney Electric Light Co., with whom he 
remained for two years, when he designed and carried out 
their water-power high-tension alternating-current scheine 
for the supply of electrical energy in the district. In 
1894 Mr. M Cowen was appointed City electrical engineer of 
Belfast, and superintended the erection of the original gas-eng ine 
scheme under Prof. Kennedy, From the completion of the same in 
1895, until his resignation in 1907, he acted as the Council's con- 
sulting engineer. He designed and carried out the existing scheme 
arranged for lighting and traction. He has also acted as consulting 
engineer to the Urban District Council of Ballymena and other public 
bodies. In March, 1907. he was appointed borough electrical engineer 
of Salford. Within 12 months of this appointment he had the 
misfortune to lose his wife, who died on February 23rd, 1908, 
He felt this loss very keenly, and shortly afterwards became ill, 
suffering from neuritis, which speedily developed into sarcoma of 
the spine. After being away from business for short periods, he 
left Manchester to take up residence in a Medical Home at Bath in 
July last year, and died there on the 8th inst. Owing to continued 
ill-health he resigned his position as electrical engineer to the 
County Borough of Salford: his resignation was accepted with 
great regret on April 25th. 1910, and Mr. Herbert J. Hawkins was 
appointed borongh electrical engineer. The interment took place 
at kersal, Manchester, The deceased gentleman leaves a family of 
two girls and one boy. 

At Monday's meeting of the Belfast Corporation, the death of 
Mk. M'CowEN was referral to with deep regret. Ald. Finnigan, 
in moving a resolution. of sympathy with the relatives of Mr, 
M Cowen, said their late electrical engineer was a thorough gentle- 


man in all his ways, and when Belfast lost his services Salford 
made a great gain. From several reasons, first of all the death of 
his wife, and then the extreme pressure of work in eonsequence of 
the rearrangement of the Selford station, his health. broke down, 
and his friends, who knew and appreciated his worth, mourned his 
early demise. Councillor Irvine seconded the resolution, which 
was passed in silence, the members of the Council standing. 
WILLIAM FINLAY, JUNIOR.—We deeply regret to record the 
death of Mr. Wm. Finlay, jun., of Edinburgh, who was last year 


president of the Electrical Contractors’ Association (Inc.). Mr. 


Finlay passed &way on the evening of Wednesday, 7th inst., at the 
residence of his father in Edinburgh. The cause of death was a 
block of one of the arteries in the brain, which caused heart failure 
26 hours after the first symptoms appeared, The deceased gentle- 
man was only 38 years of age, and leaves & widow and family, to 
whom the hearts of all who knew him will yo out in sympathy: 
The tuneri took place on Monday last. 


CITY NOTES. 


Vera Cruz Electric Light, Power and Traction, 
Ltd, | 


Mr. VINCENT W. YORKE presided at the third ordinary meeting 
held on August 31st at 47, Palmerston Street, E. C. In moving 
the adoption of the report (see ELECTRICAL REVIEW, September 
9th), he said that there had been a considerable increase in the 
business. This, with the satisfactory saving effected in the costs 
of operation by the good results obtained from the vil-engine plant, 
had resulted in the net profits showing an increase of nearly 100 
per cent. over those recorded for the year 1908. This improvement 
in the business was to be found in all three departments, power, 
lighting and tramways, and during the first six months of the 
present year they could record still further increases in gross and 
net profits. The monthly earnings published during the present 
year showed a satisfactory increase over the results for the corres- 
ponding period of 1909. He had just returned from a visit to 
Mexico, and expressed complete satisfaction with the condition of 
the properties of the company and with the local management, 
The outlook for the future was very hopeful. They had just com- 
pleted the installation of additional arc lamps for the city, and the 
business which was in sight, and should be connected before the 
end of the year, would enable the company to show a satis- 
factory increase in the profits for the current year, as compared 
with those of 1909. The old issue of 6 per cent. debentures was 
redeemed, and a fresh issue was made of 5 per cent. debenture bonds. 
The holders of these bonds in March last made a public issue, which 
was entirely successful. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Montreal Water and Power Co.—Further {issue of £50,000 44 per cent. first 
mortgage prior lien gold bonds of £100 each (Nos. 5,773 to 6,2772). 

Vera Cruz Electric Light, Power and Traction, Ltd.—£250,000 5 per cent. 
first mortgage debentures (Nos. Al to A2,300 of £100, and BI to B1,000 of £30 
each), in lieu of the scrip. 

Winnipeg Electric Railway Co.—Further issue of £200,000 4j per cent. 
perpetual consolidated debenture stock. 


The Committee has ordered the undermentioned ‘to be quoted in 
the Official List :— 


London Electric Railway Co.—£3,150,000 4 per cent. preference stock, and 
£3,791,106 4 per cent. debenture stock, in lieu of the securities of the Baker 
Street and Waterloo Railway, Charing Cross, Euston and Hampstead Railway, 
and the Great Northern, Piccadilly and Brompton Railway. 

Metropolitan District Railway Further issue of £186,433 Metropolitan Dis- 
trict guaranteed stock (4 per cent.). 


Shawinigan Water and Power Co.—The President 
announces that as from the commencement of next year the 
dividend will be raised to 5 per cent., as against 4 per cent. paid 
hitherto. The Financial Times states that it is proposed to issue 
$500,000 new shares at par to the existing proprietors. ‘The 
latest reo»orts concerning the provress of business are very 
encournging. and with the expansion anticipated in the scope of 
the company's operations during the next few years an increased 
degree of prosperity is looked for. The feature of the company’s 
working is the extremely low ratio of its operating charges result- 
ing from the circumstance that it« plant is situated in the centre 
of the district to which it supplies electrical energy, while the fact 
that the power is sold in bulk instead of in retail quantities also 
leads to economies in working. Most of the hydro-electric power 
companies have had to lay and maintain several hundred miles of 
distributing mains, the cost of which is not only heavy in the first 
place, but is considerable at allitimes in respect of maintenance 
charges," 


Vol. 67. —2 SEPTEMBER 16, Tm] THE "ELECTRICAL. REVIEW. 


467 


"Yorkshire Electric Power Co. 


Mx. A. G. Lupron presided on Tuesday last week at the half-yearly 
meeting held at Leds f In moving the adoption of the report 
(see ELECTRICAL REVIEW, September 2nd), he referred to the 
steady and satisfactory advance that the company had made. In 
two years the total receipts for the six months had increased from 
£8,698 to £16,675, and the gross profit had grown from £1,249 to 
£4,950. It was to this increasing ratio of profit to revenue that 
they looked for putting the company on a dividend-paying basis. 
At the February meeting it was iren that an overhead main 
in duplicate was under erection to Castleford, in the eastern 
portion of the compeny's area. Supply had now been given for 
several months to a large colliery in that district, which was using 
it for hauling, pumping, ventilating, lighting, &c. Negotiations 
were proceeding with colliery proprietors both in this and other 
portions of the company's area, and they anticipated a largely 
increased demand for these pu in the near future. The 
Castleford line was also finding.& number of other customers anxious 
for supply. An overhead line was at present beiny carried to the 
western portion of the company's area from Brighouse to Sowerby 
Bridge, where the Distribution Co. was being pressed for a supply, 
and where some important contracts had already been made, 
including a considerable supply to a large cotton mill now being 
built there. A further extension was also being proceeded with 
in the vicinity ef Barnsley, where a large colliery would shortly be 
taking energy. During the half-year further connections had been 
made to the mains laid or erected before the present year. In the 
case of a large mill in the Dewsbury district, owing to the total 
collapse of one of the main mill engines, the company was called 
upon for an emergency supply. 
that many months would have elapsed before the engine could have 
been repaired or renewed, but - a partial supply was got going within 
& few hours, some hundreds of horse-power of motors were con- 
nected, and the whole mill was running as before in less than a fort- 
night, greatly to the relief of both employers and employed. 

The matter of the proposed issue of preference shares was dealt 
with at the extraordinary meeting, which followed immediately. 
A resolution was there passed approving the creation of 20,000 
6 per cent. preference shares of £5 each. The seconder of this 
resolution said that the cempany had not only turned the corner, 


but it had a straight road in front of it, and with the d of the 


new shares, they would go ane at a great pace. 


r 


Puebla Tramway Light and Power Co.—The report | 


states that the results for the year 1909 show a considerable 
- improvement over those of the previous year, the net profits in 
Mexico having been £48,677, as against £27,354 for 1908, or an 
increase of about 78 per cent. Since the acquisition of the San 
Augustin Co. referred to in the report for 1908 (says the Financier) 


the increase in revenue in the lighting section has been satisfactory, 


and the board anticipate a further increase as the old lighting 
contracts expire and renewals are effected at the new rates now 
being charged by the company, although these rates are still much 
below the prices obtained before the competition with the 
San Augustin Co, The power business has also shown an increase 
in gross and net earnings. 'The tramways receipts, on the other 
hand, have shown no expansion during the year. For the six 
months to June 30th, the net earnings in Mexico have been 
approximately £26, 000, and the bond interest is, therefore, now 
more than covered. The improvement shown for the period under 
review -would have been still more marked were it not for the 
depression in the cotton industry, which has in particular affected the 
industrial tramway earnings, and has also hindered the power 
business from increasing at a greater rate. With the revival in 
trade now anticipated, the board are satisfied that the outlook for the 
future is assured, and that s continued steady increase in the 
revenue may be anticipated. The development of the Tuxpango 
Falls has not yet been commenced, but it cannot be longer d el 

The growing demands of the city ‘of Puebla, the absorption of the 
power the company has at present available, and the terms of the 
company’s: concession from the city of Puebla make it essential 
that 15,000 H.P. should be available for sale within the city 
boundaries by 1913. 


* 


Direct Spanish Telegraph Co., Ltd. — The board 
have decided to pay, in addition to the dividend at the rate of 
10 per cent. per annum on the preference shares, an interim divi- 
dend at the rate of 4 per cent. per annum, free of income-tax, on 
thé ordinary shares, both for the opin ended June 30th, 1910, 
and payable on October 1st. | 


Dundee, Broughty Ferry and District Taut Co. 


—For the first time since the company was formed the holders of 
ordinary shares are this year to be paid a dividend. Savings have 
. been effected in the management—an annual payment in this con- 
nection having ceased after three years—and although the drawings 
have, on account of the bad weather, fallen by £200 as compared 
with the previous year, about £1,200 is to be set aside for renewals. 
A dividend of 2 per cent. will be paid to ordinary shareholders, and, 
as usual; 6 Per cent. will be paid on the Preference shares. 


Bromley (Kent) Electric Light and Power Co., Ltd. 


—The directors have declared an interim dividend at the rate of 


4 per cent. Per. annum (28. per Ba) on the 5 shares for the 
past half-y ear. " : 


The damage was so considerable 


elayed. 


German Electrical Companies. 


THE shareholders in the Mix & Genest Co., of Schoneberg-Berlin, 
recently approved the report and accounts for 1909-10, and the 
payment of a dividend of 3 per cent., as compared with no distri- 
bution in the preceding year, Notwithstanding the continuance of 
the unfavourable situation of trade, the report stated that the 
more satisfactory results were due to improvements in the organis 
ation and manufacture and to economies effected in the manage 
ment, and similar causes had tended to increase the proceeds in the 
case of the branches and subsidiary companies. The gross surplus 
amounted to £64,900, as against £65,000 in 1908-9. After deducting 
Working 1 and interest charges, and appropriating £17,400 
for depreciation, as contrasted with £17,200 in the previous year, 
the net profits and balance forward were £20,000, as compared with 
£6,500 in 1908-9. It was mentioned at the meeting that new 
branches had been taken up—such as railway signalling, electric 
clocks and tachometers, and the galvanising of aluminium. 

The Hartmann & Braun*Co., of Frankfort-on-Main, according to 
the directors’ report for 1909, experienced the hampering influence 
upon the sales of measuring instruments that had been undergone 
in previous'periods of economic depression. But the possibility of 
sales was prejudiced to a still greater degree owing to the energetic 
participation of the large firms in the market for specialities, which 
they formerly only produced mostly for their own requirements. 
The unlimited cutting of prices in this direction was quite incom- 
prehensible, whilst wages and salaries in particular, and other ex- 


` penses, constantly increased. In these circumstances the turnover 


declined, arid the net profits receded in a totally incomparable 
manner. The orders received in the final months of the year and 
in the first quarter of 1910 increased, and the indications held out 
the prospect of & lasting advance. These expectations, it was 
mentioned àt the annual meeting, had been justified, and the out- 
look was somewhat more favourable. After appropriating £6,500 
for depreciation in 1909, as against £6,400 in the preceding year, 
the net profits and balance forward amounted to £15,100, as com- 
pared with £25,600. The balance has allowed of the payment of & 
dividend of 8 per cent., as contrasted with 11 per cent. in 1908 and 
12 per cent. in each of the two preceding years on a share capital 
of £85,000. | 

The directors of Brown, Boveri & Co., of Mannheim, in the 
course of their report for 1909-10, state that the results did not 
fulfil the hopes which were expressed & yearago. If theimpression 
was created at the beginning of the financial year that the course 
of business would revive, prices remained later on in general at the 
low level, and even further receded in the case of steam turbines. 
At the same time the increased competition, and the growing 
demand of customers, rendered necessary a considerable augmenta- 
tion in the home and foreign staff. These circumstances did not 
permit, on the one hand, the working profits to advance in 
proportion to the turnover, ‘and on the other, caused the working 

expenses to largely increase, the result being a considerable decline 
in the net profits. After referring to the development of the 
turbine department, the report observes that the paper industry 
occupied a prominent place in the trades for which the company 
delivered complete installations. Various railway plants for 
industrial purposes on the single-phase system were carried out 
and set in operation during the year. An order for an electric 
goods locomotive of 600 H.P. was receiyed from the Prussian State 
Railway Authorities for the Magdeburg- Halle section, so that the 
company was interested in the two principal main line schemes in 
Germany, the other being the Wiesenthal Railway. The manu- 
facture of small and medium-sized motors had been rationally 
improved and extended in order tò bring the prime costs into a 
more favourable relation to sale prices. The accounts show the 
following figures for the two years :— 


! 1909-10. ' 1908-9. 
Share capital (paid)  ... .. £300,000 £800,000 
Bond capital Que) qs es 225,000 225,000 
Gross profits éi 128,300 122,600 
` Depreciation provision 19,700 18,500 
Net profits and balance forward 17,000 26,200 
Dividend, per cent. wee eco 4 6 


The report also refers to the companies in which the Mannheim 


‘undertaking is interested, including the Turbinia and the Howaldt 


shipbuilding yard. It is added that a certain revival took place at 
the end of the financial year, and the first quarter of the new year 
shows an increase of 15 per cent. in the turnover, as contrasted 
with the Sorresponomg period in. 1909.. 


— 


Manila Electric Railroad and Lighting Corporation, 
Ltd.—It is announced that a dividend of 1 per cent. for the quarter 
ending September 30th has been declared on the total issue of 
$5,000,000 common stock. 


Sao Paulo Tram, Light and Power Co., Ltd.—The 
directors have declared a quarterly dividend of 24 per cent. on the 
capital stock, payable on October 1st. 


Oklahoma Gas and Electric Co,—The directors have 


declared a quarterly dividend of 2 per cent. on the common stock. 


Muskogee Gas and Electric Co.—The directors have 
declared n quarterly dividend of 14 per cent. on the preferred stock. 


San Diego Gas and Electric €Co,—The directors have 
declared a quarterly dividend of 1i per cent, on the common stock, 


wn 
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MARKET QUOTATIONS. 


Wednesday, September 14th. 


CHEMICALS, ac. ae. d. 
a Acid, Hydrochlorio ee ee per owt. 57 ee 
a w Nitrio .. eo ee oe n * oo 
a n Oxalio oe oe ee oe n 287- ee 
@ n Bul hurio os ee ee n 6/6 ee 
a Ammo acs Sal ee ee ee 99 2 49J- ee 
a Ammonia, Muriate (crystal) por ton a ee 
& * 8 oe ee eo " ee 
a Bleac powder ee , ee ee » £5 10 ee 
a Bisulp of Carbon eo ee 90 P £18 ee 
a Borax ee ee LE J eo ee pe £16 eo 
a Ferro-Silicon (60 96) oe ee » £9 10 ee 
e Co Sulphate ee ee oe 50 £18 ee 
e , Nitrate m ee oe s £26 ee 
: » ' White Sugar ee ee » £99 10 oe 
" p peroxide oo ewe "al On 
: Sthyla Spirit per 0 ee 
a Potassium, Bichromate in casks per ib. . se 
a Potash, Caustic | (15/80 ) .. per ton ies 
a » Chlora eo e. per lb. e ee 
» Perho ee eo » id oe 
a Potassium, Cyanide eo eo d. eo 
a Shellac ee „„ per owt, 887 rx) 
a Sulphate of Magnesia és . per ton #4 10 ee 
a Sulphur, Sublimed Flowers " 6 10 ee 
: » Reoov ered oo eo » £5 10 ee 
Lump aa M 5 T 
a Boda, 85 wie 70 %) ee " Au SM 
5 „ Chi «i Vs e. per Ib. 6 Le 
eo per ee 
a 2 Sodium qna a casks ee per lb. 8d. $$. 
e " X» Cyanide (basis 100 %) ee n” Id. oe 
METALS, &c. 
P in ton lots . per ton £280 ee 
b Wire in in ton lots ee 99 2112 es 
Sheet, in ton lota .. " #120 T 
p Babbitt’s metal ingots " £88 to £145 v» 
c P Brass d oo II basis) per lb, 2n ee 
e m ee " 0 ee 
Cc » (so lid drawn) ee » 3 oe 
c »" Wire, B. oe ee n * ec 
Cc Copper Tubes (brazed) ee eec , e 
c ” » (solid dra ee " 
g „ Bars (best selected) .. per ton 71 
s m Sheet ee ee ee 50 2 
90 ee oe eo [7] ee 
: „  (Electrolytio) Bars ee " £58 10 , ee 
e r [^] oe » £74 15 oe 
e » » ` Rod ee » £68 b ee 
@ 90 90 H. . Wire per l e 7 * oe 
f Ebonite Rod ee 0 eo 90 p oe 
f Sheet oe eo 90 5/6 ee 
m German Bilver wirs » 1/6 T 
h Gutte-percha, fine.. - ET = we zé 
h India-rubber, Para fine .. bs " 777 gd. dec. 
Iron Pig (Cleveland warrants per ton 49/104 84d. inc. 
Led Wire, " No. 8, ssh qual. ` £14 
oy on oe " £19 15 to £19 17 6 i 
S prre Wire o. 98 eo ee per lb. 6/6 ee 
g Mercury per bot, £8 12 6 i 
7 Mica (in original cases) small .. per lb. 6d. to 1s, ee 
d „ m » medium " 2/6 to 4/ ee 
d large .. 3s 4/6 to 8/6 s 
p Phosphor Bronze, e, plain cas castings = lid. - 
: n & rods " 1/04 . 
"n rolled strip & sheet » 1/1 
o 2 iian e. per oz, 180/ 
e Bilicium Bronze Wire "T ee per lb. Bd oe 
r Steel Magnet, in bars per ton £6565 F 
s 'Tin, Block (English) T ee 1 £156 to 4157 | £2 dec. 
Wire, Nos. 1 to 16 .. ee per Ib, 1/10 ee 
p White Anti-frictioh Metals per ton £45 to £150 2 
4 Zinc, Sh't (Vieille Montagne bud. ) » £27 10 5/- ine, 


Quotations supplied by— 


1 Bolling & Lowe. 
k Morris Ashby, Ltd. 


m W. T. Glover & Co 
a P. Ormiston & Bons. 
o Johnson, Matthey & Co., Ltd. 


W. F. Dennis & 
Edward Till & Co, E us 


United Electric Car Co, Ltd., Preston.—The 
directors’ report for the year ending June 30th, 1910, states that 
the works have been efficiently maintained as regards buildings and 
machinery, the cost of which has been charged against revenue, 
After paying debenture interest amounting to £2,475, and charging 
£5,587 for depreciation, the profit for the year is £8,478, to which 
is added £5,333 brought forward from last year, making a total of 
£13,812, less the preference dividend for the six months ending 
December 31st, 1909, £3,000, leaving an available balance of 
£10,812. It is proposed to pay the preference dividend, less 
income-tax, for the half-year ending June 30th, 1910, £3,000; a 
dividend of 24 per cent., less income-tax, on the ordinary shares 
for the year ending June 30th, 1910, £3,750 ; and to dot forward 
to next year, £4,062. 


South MetropoHMtan Electric Light and Power co., 
Ltd.— The debenture stock register and register of transfers will 
be closed from September 17th to 30th, for preparation of warrants 
for interest on the 44 per cent. first mortgage debenture stock for 
the half-year ended October 1st. 


4 Ricbard Johnson & ak Nephew, Ltd. l 


* 


STOCKS AND SHARES. 


Tuesday Afternoon. 


- THE labour situation occupies the most dominant position in the 


investment markets of the Stock Exchange. Whatever may be the 
outcome of the dispute in the boilermakers trade, the Great 
Northern Railway and the cotton trade ranks, the result cannot 
escape having regrettable—if not deplorable—effects upon invest- 
ment in domestic securities. Capital will be turned more and more 
to foreign channels for its employment, and the investor grows 
increasingly chary of using his cash for the stocks and shares of 
companies operating at home. 

To those who are not fully conversant with its history for the 
past half decade, the dryness of the electricity supply market 
might seem an excellent moral with which to point the preceding 
tale. But, of course, labour troubles have no direct bearing upon 
these electrical shares, which are under a heavy cloud of various 
shades, ranging from greyness to solid black. This week there is 
no solitary change to chronicle in the catalogue of home companies, 
but it is not to be inferred thereby that energy or enterprise is 
lacking. The able letter written to the papers by Mr. H. B. Ren- 
wick, Chairman of the Electric Supply Publicity Committee, should 
go far to dissipate whatever unfortunate—from the point of view 
of electricity—impression might have been provoked by the change 
of illumination in a few of the West End streets. Mr. Renwick 
treats the matter with a breadth of argument, supported by facta, 
that convincingly shows how electricity lights nearly the whole of 
the London districts, and his dispassionate figures speak with . 
greater eloquence than would a couple of columns of special 
pleading. i 

While the market for lighting shares slumbers, the traction 
descriptions are unmistakeably awake. Itis rather a curious thing 
how, during the past wtek or two, prices have risen very appreci- 
ably of shares in tramway and power companies in different parts 
of the world. A short table showing how widespread has been the 
movement, may be of interest. We take the end of August as a 
starting point :— l 


Stock or share. Aug. 22. Sept. 138. Rise. 


Anglo-Argentine Second Pref. ... We a 4 4i 

Bombay Elec. Sup. and Tram. Pref. .. 85 1 * ll 

British Columbia 5 per cent. e T "m 111 1123 1 
Calcutta . T Ae es 4 4 

Cape Electric 2s z: -i 

Metropolitan Electric Pret. € vis Sy 3 

Mexico .. sa T a 1 1 

Para is ix Pa ne "M - Và 6, a 
Perth P ES Pe a a s 4 

Rio de Janeiro. " es s Us 

8ao Paulo s - 2 145 157 13 


From South W to Western Australia, from the Cape of 
Good Hope to India, and from London to Mexico, Vancouver and 
Brazil, the rise is spread. The market, limited as it is in the 
ordinary way, can claim to have been one of the best in the Stock 


Exchange for the past month; while, in the present week, Mexico 
Trams and Rio Trams stand out as predominantly strong. The 
advance in Mexico Trams has swept the Mexican Lighting issues 
into its train. Mexican Light and Power Common stock rose 3, 
Mexican Electric Light bonds 2. The Shawinigan Power Company 
announces an increase from 4 per cent. to 5 per cent. in the divi- 
dend on its capital stock, coupling the declaration with the news 
that a further issue is about to be made at par. The current price 
of the existing stock is 104, which includes 14 per cent. of the divi- 
dend just declared, so there is no great turn involved in the new  . 
emission. 

Canadian General Common stock at 112 is 5 pointe higher than 
it was three weeks ago, yet the 7 per cent. Cumulative Preference 
at 1214 is 2 points lower, although the present quotation is full of 
the six months' dividend. Another bond on which the interest . 
falls due very shortly is that of the Northern Light, Power and 
Coal Co. The bonds bear 5 per cent. interest, payable early in 
November, and the price is 85. . 

Flucations have been sharp in the Home Railway market, and & 
severe fall in prices last Saturday was followed by a general recovery . 
on Monday in this week. Metropolitan Consolidated, however, fell 
a point, which it failed td regain, but Districta regained } drop. 
Central London Ordinary lost 1, the other electrical railway - 
stocks being unchanged. British Electric Traction Debenturestooks : 
gained a point apiece. London United Trams are unaltered, 
Underground Electric Railway bonds pursue their steady rise, 
which has spread to the 6 per cent. Incomes, and these, as a lock-up 
speculation, might suit some who do not mind foregoing present 
dividends in the hope of making a good profit on their capital i in 
the future. 

Another long list of rises in the telegraph and telephone section 
reflects the increasing power, and purchases, of the real investor. 
The special feature this week ‘has been the substantial rises in West 
India and Panama Telegraph shares. Even the Ordinary, which . 
are of £10 each and fully-paid, have enjoyed a good advance, while 
the Second Preference rose half-a-sovereign, the idea being that 
the company is doing so well that plenty of scope for a further rise 
still exists. Other telegraphs, too, are good. American Telephone 
and Telegraph eased off, and Marconi’s are a little easier. 

Industrials keep very steady, as a whole, and the labour troubles : 
have so far made little difference to the prices in this section. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


— — 


TELEGRAPH AND TELEPHONE COMPANIES. 


. 
MÀ MÀ — — o ——— — — 


—— — M MÀ — — — —— M —— — — 


Business done 


eJ de b» OO 


Stock Closing Closing Rise + | Present 
ef NAME. or D . nls last Quotations Quotations meek ma or Yield 
: | Share. sone Bep. 6th. Sep. 13th. P. Fall — | per cent. 
ee e a E Rie: — ——— ——————— Tp 
F 
1906. | 1907. | 1908. | 1909. Fiéheet dice £ s. d. 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 84— 4 94— 1 |... | Nil. 
286,500 Do. 5% Deb. Red. Iss. ate 8 all paid | Stock 5 % 5 5 % 5 95 — 97 95 — 97 | 417 7 
255,196,000 American Telephone & Telegraph tock ..| $100 8 8 8% |8% | 189 —142 188 —141 —1 518 6 
58,000,000 | { Do. Collat. Trust, 4% Bon arid $1000 4% % 4% 4% | 93— 95 edid | a . 443 
558,460 | Anglo-American Telegraph . .. Stock | 83% | 84% £8 4s.| 8895 | 68 — 70 | 63 | — 3 | 5 4 4 
8,220,770 | Do. do. do. 6% Pref. .. . Stock 6% | 6 6 * 6 Y | 110 —112 uo — Sy 11 11⁰ PE 5 7 2 
8,220,770 | Do. do. do. Deferred | Stock | 13% | 1 8l 25. £uü— 214 23 | — j 41011 
47,725 | Anglo-Portuguese Tel., 5 95 Mort. Deb. Stock Red. 100 5 5 5 5 1004—1024 xd 100 mid 5 | - +4 417 1 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 94 — | 91— 93 n a + j 410 
855 Commercial Cable, & Sting. BOO your 4% Deb. 8k. k. Red. Stock : g | : : - 3 5 — 86 m 5 | 85 851 + i 5 18 B 
i u elegraph . : | i i— 2d jx 1 
6,000 Do. 10 % Pref. : NS zv . 10 [10 g 10 g 10 10 $ 168— vi 161— 17 | | tá 5 14 3 
12,991 | Direct Spanish Telegraph, Ord, : ae 5 4 4 4 4 — m 33% 4 * 5 3 3 
0/000 Do. do. n o. so [424 145 pt 100 —1 109—102 | H ł 7 16 10 
80,000 o. m Debs.  .. e 4 = — d: 
60,7101 | Direct United States Cable 20 di 44% | 425% | 4 % 152— 163 16 — 1 16à 16 «à | 417 0 
36,000 | Direct W. India Cable, 44% Reg. Deb., 1 to i 1,200, R. 100 |4 4% | 4496 | 48 99 —101 994—101 E ! 488. 
2000 000 R "ER N E ee 33 3 a 24 1824—1854 n m 1814 1883 4 | : 1 
„ ef. Stoc — — ^ xà 
1,896,706 Do. 4% Mort. Deb. Stock Red. .. Stock | 4 & 1 4 4% 1023 — 104) | 1024—1044 104 i | 316 7 
300,000 Eastern Extension, 5 and China Tele. 10 7 x 7 7 7 7 96 1 103 124— 18, 18 123 +43 5 5 8 
752,400 Do. 4 % Deb. Stock Stock | 4 4 4 4% | 100 —1 100 —102 101} 1004 ee 818 5 
200,0001 1 ESE A B. Afri Tob, 4 ME. 2d JC 25 |495|495|495 4 | 100-102 100 —102 | 100 | e |o | 818 5 
181,127 Globe Telegraph and Trust 0 53 55 5396 d 1 11 1 11 1 10% te 5 6 6 
181,127 Do. do. 6 % Pref. . ..| 10 |6 6 6 . 6 18 — 184 184— 198 137, 1} | 11 11783 
150,000 Great Northern Telegraph, of Copenhagen... ee 10 20 20 1896 | .. 30 — 31 80 — 31 | is ay . 518 6 
17,000 | Indo-European Tele TM 2:1, 25. 18 13 $ 13 €, 18 % 53 — 55 53 — 55 548 044 | .. 4 A : ; 
$11,380,400 | Mackay Companies AN T Ss vs .. | $100 8495 | 4 4 4196 86 — 89 86 — 90 | Ke B | 2 523 
880.804.100 b Wireless Mie t . % Aff | Wh UNS INT Gem „ 1, 160 | . 1 Nil 
U . — ^" i ee 77.43 
rye Monta Y Video Telephone Co. Co., Ltd. oa i t ! : : j 4 % : $ - j E m | We Ls d 6 : m 
, re — — A. s "es 9 
2,225,000 | National Telephone, Pref! Bio .. 100 6 / 6 V 6 7 6% | 104—1054 | 1044—1068 | 105 100 | «à | 513 2 
8,725,000 Do. do. Def. Stock = es a 100 5 6 6 6 | 123 —125 123 —125 i 1231 128 | m 416 0 
15,000 Do. do. 6 % Cum. Ist Pref. 10 66 b 6 6 T 10 — 1 10 — 1 * ra Boos 511 8 
15,000 Do. do. 6 95 Cum. 2nd Pref. 10 b 6 6 6 10 — 10 10 — 1 8 vs 5 11 1 
250,000 Do. do. 5% Non-cum. 8rd P., 1 to 250,000 5 5 5 % 5 5 % 56— 5 bg— a sf 4 10 
2,000,000 Do. do. 3) Deb. Stock Red. | Stock 33% | 84% | 84 3% 99 —100 98 —100 Be — 3 310 0 
1,988,598 do. Deb. 8tock Red.. 100 4 4 4 4 99 —101 99 —10! 994 Se 819 8 
179,318 Oncol Telep. and Eles. 1 to 171,504, zu ally paid.. 1 17%]8 8 8% 1 13 18 d aeo 85 418 6 
50,000 | Do, do. — deo 6 Cum. P | Ql [695646 14 li- là | H— H | - iow 1473 
196,955 Do. do. do. Red. Deb. Stock 100 4 4 4 4 86 — 88 — 88 | a 4 10 11 
99,400 Pacific & European Tel., 4% uar. Debs., 1 to 1,000 100 3% 4$ ; E Vi — 9 | (s » 18 
uters x — : 
145,955 | Telephone Co. of Egypt 4 96 Deb. Red. a ..| 100 44 44% | 43 44% —1004 —1 as 497 
8,042 | Submarine Cables Trust. . t | Cert. |6% 695|6 .. | 183—185. | 182 —185 eo [48 
p Je A A 24% „ % % % S E SE | oy ia) 46 
, um. Pref., Nos. 1 to ; on 
80,008 | W. Coast of America, 1 to 30,000 & 53,001 to 58,008 | 22 28% | 24 4265 zs 1 ly l&— l5 : 4 10 : 
150,000 | Do. 49, Debs.,] to 1,600 guar. by Braz, Sub. Tel. 100 | 4% 14 % 1% 97 — 99 — 99 ; | +a | (05 
200,000 o. d 4“ Deb. Bto Stock Red. 10 1 75 4 43 44| 103102 105—103 Eq Sere gags 
89,921 | West India and Panama Telegraph . 10 | NI NE | NI Nit 22— a2 | là4— 14 | 9239 18/13 + Nil 
84,563 Do. do. od Can Ist Pref. 10 8 2% o e 6 16% 84— 9 9 — 9 Jl Bay + 6 6 4 
4.609 Do. do. Cum. and Pre. 10 | Nil |£26 15 % 143% 91 — 9 9 | 81 + 15 0 0 
80,0001 Do. do. 6% Debs., Nos. ! to 1,800. 100 5 5 % 5 V% 5 % | 101—108 1014—108 | | + 416 7 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 
640,000 | i Anglo-Argentine Trams, 5% Cum. 1st 8 1 1000 6 " M ELT 4%— 4n 44— 43 | 92/6 90/- 4 A | 5 5 3 
500,000 Do. 5 % 2nd Pref., 800,000 to 1,300,000 5 ; " .. (5%! 43— 44 4 4j ＋ m 5 11 1 
4,465,674 Do. 4% Deb. Btock .. | Stock ix .. 4 4% 91 — 91 93 923 + 4 6 0 
382,887 | Auckland E. Trams, 5% Mort Deb. Stock 100 Š j Š % 5 X E % 108 i cont 105 i ‘ 15 3 
880,000 ; Babcoc cox, ] to “a 30 % i is — 
100,000 | EN do. "E Mort, Bebe ned en : id 6 LE: eus 17.— ig i 1$ | E 3 19 9 
1,000, ritis uminium or ie = en ud oA 2 és 
500,000 | British Columbia E. Rail Def. Ord. Stock . d 100 6 8 8 % 8 | 148 —147 13 —147 145) 1483 | 5 8 10 
400,000 Do. Pref. Ord. Stock m a l 100 5 5% 6 6 | 124 —128 194 —123 | 125 | 418 9 
DAE em teeta a NS 40 [44 | 4 i ae % 1% e | m | o UM 167 
5 ; . & ,950 i — — oe . à 
212,600 | Do. 44 9$ Vancouver Power Debs., 1 to 2, 200 | 100 4 f i di i 100 —103 100 —103 a Ua es T. ces 4765 
188,801 | British Electric Traction 10 ] il il il L. 1 f— 1 15/- | 136° + m Nil 
161,437 | à do. 69, Cum. Pref... 10 |69,|895 13% | Nil 9$— 33 9à— 8 | 52/6 e — Nil 
1,473,658 | Do. do. 5 H Perp. Deb. Stock. Stock 5 % | & 5% | 5 . 88 — 92 89 — 93 lota. ce +1 5 7 
528,986 | Do. do. 44 % an Deb. Stock Red. | 100 | 44% | 43 95 43% 69 — 74 70 — 75 74 * +1 6 0 
100,000 British Insulated and Helsby Cables is a 5 10 10 10 10 i 7 — 4 7— 7 | Tia "i 25 6 18 
100,000 Do. do. 6% Cum. Pref. . 5 6% ,6%16%'6%: 6— 6 6 — 6 ala » 412 
500,000 Do. do. 44 % lat Mort. Deb. Red... | 100 | 44% | 44% | 44% 9 101 10 | 10 101: %%% 4 6 
204 9401 British Thomson-Houston 4 96 1st Mort. Debs. 100 4196 | 44% | 4496 | 4496 99 —101 xd 98 —101 | 102i . | =à 4 9 
400,000 { British Westinghouse 6 % Pref., 2s io TH 1 5 Nil | Nil | Nil | Nil 1 | Ac | | | Nil 
á j | — 142 "A 
1,816,853 | Do. do. 4% Mort. Deb. Stock ... 100 495496 4% 4%: 61 — 63 | 61 — 63 NI zs 8 6 7 0 
50,000 : Browett, Lindley & Co., Ord. .. Ae s 1 Ni! | NU | Nil Nil; . th i n h 4 ES is Nil 
50,000 Do. do. 6% Cum. Pref. 5| 1 | Nil | Nil | Nil | Nil | 146 to 156 | 146 to 156 | |: x » Nil 
_ 140,976 Brush Electrical Engineering, Ord., 1 to 105 „781. 2 Nil | Nil | Nil | Nil 0— à 0 — or + a Nil 
^ 900,000 Do. do. Non-cum. 6 of, Pref.. ve 2 Nil | Nil | Nil | Nil 0— à | 0 — | P n oum. M nan Nil 
125,0001 Do. do. 44 7 Perp. Deb. Stock .. | Stock 45 44% 4% 4% 87 — 2 Kd 37 — 42 T 53 i 1014 4 
125,000l Do. do. 44 Y Perp.2nd Deb. Stock.. Stock | 44%, | 44% 445 44% 2 — 26 | 22— 96 ste T us 17 6 3 
187,610 Calcutta Trams, 1 to 197,610 xe eee 5 8% | 6 % | 4495 | 44% 41— 42 | 41— 5 " i5 +4 412 4 
850.000 Do: 41 Sc 1st Deb. to . . 100 Ts ma 434 | 440 96 — 998 56 — 80 2s 2: 25.113031 
st De c ER ss 3 — 9 > — 99 | s | * 3 
85,000 | Callender's Cable Construction shares e| 5 % 5 $ 15 % 10 % E 1 — 9i r 500 
40, 000 : o. um. Pre ; 5 5 — bi | 4$— 5à | .. T 10 
800,000 ca Dos, P do, if Y lat Mort. Deb. Stock c Red. Stock sx 175 4 % 4436 101 | 1014—1034 E a +4 | 4 10 0 
pe rams., 1 to we 1 l T — 2— 3 - es 
450,000 | Castner-Kellner Alkali, 1 to 450,000 . . 8% 12 % 123% p %— 3 93M. 3 60% | 59- | £414 8 4 
210,159 Do. do. 44 % Ist Mort. Deb. Stock 100 43% 43% | 4 9, 1 % | 104 —107 104 —107 106 | 420 
1,890,690 | Central London Railway, Ord. Stock : Stock 4 % 3 95 | 33% 9 64 — 66 63 — 65 68 | .. —1 412 4 
554,655 Do. do. 4% Pref. Stock... . Stock 4 % 4 % 4% (4 02 | . 84 —8 | 84 — 86 4 413 0 
554,655 Do. do. _ Def. do. | Stock | 4 % | 2 % 2% 47—49 | 47 — 49 | wed 418 
1,480,000 | City and South London Railway Stock | 24% 23 18% | 12% 271— 28h 273— 284 28} 278 6 210 
85,000 n & Co., in uM 85, ms 5 T: è is 5 | b il il 1 i si Nil 
ort. Reg. De E | | 
100.0000 900 of £100, and 901 11,000 of 250 Rea n 656 15925 5 88 — 85 83 — 86 | | | 617 8 
* Unless otherwise stated, all shares are fully paid. 1 From Manchester Share List. 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. Continued.) 


doe mpm EUR huno du — LET = — — — - - nt 


Stock 
Present NAME. or 
y Share. | 
' EA 1906. 1907 
260,000 ! Dick, Kerr & Sen 1 to 260,000 .. Vd 1 10959 
805,000 Do. 6% Cun. Pref.,1 to 905, 000 .. 1 | 6 X 
271,080 Do. 44 * n Deb. Stock . 100 43°, 
60,000 | Dublin United Trains. (18000, „Pref., 1 to 60, 000 10 6 6 
99,261 Edison & Swan Utd., A shs., £3 pd., 1 to 99,261 5 430 
17,189 “A” shares, 01—017, 139 s 5 | 43°, | 25S 
807,895 4% Deb. Stock Red. 100 4 
67.720 Do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 ^55 
112,100 | Electric Construction, 1 to 112,100... 2 Nil 
31,390 | Do. do. 7%, Cum. Pref., 1 to 31,290. . 2 179 
25,000 General Electric Co. (1900), 5 %, Cum. Pret. 10 5-95 
200,000 | Do. do. 4% Mort. Deb. .. | Stock | 4 X, 
78,000 | Gt. N. & City Rail. Pref. Ord. e A 4%, 1 to 78,000 10 4 * 
06,000 | Greenwood & Batley, 7 % Cum. Pref. - os 10 7 95.4 
0,000 Do. do. 6%, Mort. Debs. x - 100 5 % 
40,000 | Henley's (W. T.), Telegraph Works, Ord. .. si 5 (15% 1 
40,000 Do. do. 3 Pref. : 5 4405 
150,000 Do. do-. 45 % Mort. Deb Stock | Stock 44% 
60,000 | Indin-Rubber, Gutta-percha & Telegraph Works 10 10 0 1 
87,500 Liverpool Overhead Railway, Ord. .. “a 10 Nil 
10,000 do. Pref., fully paid .. 10 5 4, 
600,070 | London United Trams. (1901) 1 to 50, 007 m 10 396 | 
899,930 Do. do. 60, ODR to 100,000 10 3 
125.000 Do. do. „Cum. Pref., 1 to 125,000 10 5 
1,649,930 Do. do. 4 oy Ist Mort. Deb. Stoc k.. 100 44, 
5,132,062 Metropolitan Consolidated. — vs S100 100 1% 
2,640,914 Surplus Lands .. ve - 75 100 27% 
8,235,000 Do. District . - oh 100 Nil 
391,337 | Metropolitan Electric Trams., ‘Ord. T" ied 1 - 
314,016 Do. do. Defd. 8 sis 1 Nil 
500,000 Do. do. 5 J Cum. Pref... 1 p. ns 
505,600 Do. do. 41% Deb. Stock Red. 100 12 
$10,823,200 Mexico Trams Co., Common Stock .. A E fen ied 
$9,000,000 Ist Mort. 50-year 5% Gd. Bs. „„ 
245,500 | Potteries Electric Traction m ži T - 1 414 
245,500 5'X, Cum. Pref. .. s — 1 5 5 
215,000 4 %, Deb. Stock s H 100 AA! 4 
37,330 | Telegraph Construction and Maintenance.. | 12  15'5$ 17 
140, 0000: Do. 4%, Deb. Bds., 1 to 1,500 Red., 1909 100 4% | 4 
1,000,000 | Underground Electric Railw ay, 5s, Prior Lien ej e xx 
2,800,000 Do. do. d} % Bonds. ad | 
4,900,000 ' Da. do. 6 Bi Tnennie Bonds on | 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666. 1 Nil 
66,666 Do. 6 C. P., 30,001 to 80,000 & 125, 001 to 141, 666 5 E 
215,195 Do. 4% lst Mort. Deb. Stock vis | 100 | 4% | 
| 


fox em 5 E is M 


eee — ———— m 


80,449 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 | i 5 | 10%, 
9,551 Do. do. TX Cum. Pref. | 5 " "6 
400, 000 | Central Electric Supply 4 &. Guar. Deb. Stock . 100 | 4% 4 2 
60,000 Charing Cross and Strand Electric ‘itv Supply 5 5% | 
80,000 Do. do. do. 44%, Cum. Pref. 5 4a 
80,000 Do. * City Undertaking 44° Cum. Prf. 5 44", | 
445,736 Do. do. 1% Deb. Stock Red. T 100 4% 
19,436 , Chelsea Electricity Supply, Ord. : TT 5 43% | 
175,000 | I do. 43 , Deb. Htock Red. | Stock 1% 
70,095 City of London Elec. Lighting, Ord, 40,001.— 110,595 e 10 6% | 
40,000 I „ Cum. Pref., 1 to 40,000 % 16 55 | 
400,000 | Do. 5 5 Db. St Stock 5% 
500, 00% Do. 44 ' 2nd. Db. Stk. s | 100 TT 
50,000 County of Durham Electrical Power, Ord.. 5 4 
50,000 Do. do. do. 5, Pref. | 5 5%] 
250,000 Do. do. do. 5% Ist Mtg. Deb. | Stock Bs, pike 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 5 % 5 
55,000 , Do. do. 6 *, Pref., 40 01 60,000 110 6 *, 
400,000 Do. do. 44 5, Deb. Stock | Stock | 44 
400,000 | Do. do. 49 % 2nd. Deb. Stock Stock | 466, tAd 
80,000  Edmundson's Electric Corporation, Ord. Shares. 5 Nil 
KO,U00 : Do. do. 6%, Cum. Pref. .. o 5 3 0 
430.500 | Do. do. 43 S, Ist Mort. Deb. Stk. © 100 43% 
$8,150,000 | Electrical Dev.Co. of Ontario, ^, lot MIt g. Gold Buds. 8200. | |.: | 
10,000 | Folkestone, k to 10,000 .. " d 5 52% 
10,000 Do. 5 * Cum. Pref., 1 to 10, 000 "s 5 5 | 
90,000 Do. 4) K, Ist Deb. Stock " PI 100 | 4, 
15,000 Hove, 1 to 15,000 .. . 5 o 
$1,376,000 | Kaministiquia Power Co. ; 5 o Gold Buds. 100 | vt 
21,000 Kensington and Knightsbridge Electric Ord. vi | 5 IO 0 1 
90,0) Do. do. do. 4% Deben. Stk. | Stock 4, 4 
11,0 London Electric Supply Corporation, Limited, Ord. 3 4% 1 2b% 
70,000 Do. do do. à , Pref MCA 5 6% 6% 
852,455 Do. do, 4% 4 Ist Mort. Deb. "Stk, Red. Stock 1j 95 4v 
200,000 Metropolitan Ele etric Supply, l to 100,000, 2d b 8 , 6 
76.121 Do, 43 4, Cum. Pref. 1-711206... 00 5O OAY, 
235,000 | Do. 4j % Ist Mort. Deben, Stuck . Stock 44, 
218,000 Do. 34 A, Mort. Deben. Stock Redem,. | Stock n1, | : 
$6,000,000 Mexican Electric Light Co., 5%, Ist Mtg. Gold Buds 100 5^3: 
13,585,000 Do. Light and Power Co., Ltd., Common .. 8100 | M 
&2,400,000 Do. do. 7, Cum. Pref. Stk. Stock TEE 
12,000,000 Do. do. 5% Ist Mti. Gold Buds. Wo | .. 4 
254,000 | Midland Electric Corporation, 43% lst Mort. Deb. 100 | 44%, | 
1:91 | Newcastle-on-Tyne, 1 to 137,54) : 80 5 8 
137,500 5%, Pref., 1 to 137,500 ` 5 59% 
P (North Metropolitim Electric Power Supply Co, | 
150,000 55, Mortrages (Red.), Nos. CE 00 |. | 
10.2 Notting Hill Electric Livhting vs ie es | 10 TAN, 
20,000, Oxford, 1 to 96 and 407 to 20,410 5 nue 
115,604 River Plate uo Co. Ord. . . | Stock 245, | 
100,000 | Do, 6˙, Non Cuin. Pref, v .. Stock 6 | 
200,000 Do. 6°, Deb. Stk. Red. js lu 5 K, 
40,0X) St. James’ and Pall Mall Electric Light, Ord. l 5 10 % 10 
20,000 do. TO, Pref. An to 40,080 | 5 T S3 
150,000 Do. do. 34 'S, Deb. Stock Red. 100 BiG, 
12,06) Smithtleld Markets Eleetrie Supply, Ord. | 5 Nil 
65,000 south London Electric Supply, Ord.. i 4 3 
130,100 5 „„ dst Mort. Deb. { 100 Tu 
120,000 South Met. oes Lt. & Power, FN zs b 1 2i 
112,54 do. | Pref. - 1 Nous s 
224.770 do, do. 44 7, Ist Deb. Stk. 100 ixl 
HOM) Urban Eleetrie Supply, Ord. .. £i 5 5 % d 
Bo O0 do. 5 * wake Pref. 95 
275,00) Do. do. J Ist Mort. Db. Stk. Red. 100 49 
RoR Og Vietorin Falls Power Co., P ref. Nos, 1 to SUS,00U .. 1 2 | s 
I Westminster E.leetrie Supply, Ord... zd - 6 F 
£1,279 | Do. do. H *, Cum. Pref. (Re 


duced from 5', since Jlst Dec., 1005) | i 


* Unless otherwise stated, all shares are fully paid. 
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t AUP LARINA on Liverpool Stock Exchanges, 


ELECTRICITY SUPPLY COMPANIES. 


Closing Closing Business done | Rise 4 Present 
Quotations Quotations week ended or Yield 
Sep. 6th. Bep. 13th. Sep. 13tb, 1910. | Fall EET cent, 

DUE VW 'Highest Lowest | 4 : 

1— i 1— 1l DE ON T $88 

1— ig l4— lyk | 226 21/59 | +: 5 11 
98 —101 94 —101 am poa are <r 
123— 13} 12:— 137 is cH 8 473 

l i" — ik | o: Nil 
63 — 64 63 — 63 | i 517 8 
79 — 82 79 — 82 i 6 1 u 

EN En 

7 — R 71— 8 i : 650 
82 — B6 82 — 86 m ; 413 0 

— 1 j— 1 A3 e 0|, Nil 

10}— 107 101— 103 WES vi 610 3 
102 —103à | 102 —10334 A Eo 116 10 
12 — 12 xd 12 — 125 124 | Ral. 516 0 

4i— 5À xd 4i— 5 2s SEL S s 4 710 
106 —108 106 —10x = ae a 434 
141— 15 141— 15 14Z ; 6 B 4 

i— 12 Jo = e + Ni 

— 5 B. UM an . 9 10 6 

là— 23 li— 2 S a ii Nil 

li— 2 li— 2 "M ak . | Ni 

2— 23) | 2— 23 » H — |15:0 0 
67 — 71 67 — 71 703 G74 e 5.19 8 
BAT — 391 371— Bet * | M —1 3 51 
65 —67 65 — 67 664 REA: 471 
211—213 211— 2911 213 | 211 Ni 

H- j „ „„ td; 5M „ 

&- bi e 160,8 

4— g | bi 13 I7. 16.6 47, 5 6 8 
96 — 91) 906 — 99 97. RE 3 4 10 11 
1222121) ĩ (1273 12) 124 12.38 -5 412 * 
97 d xà | 971— ys} 8988 vE | +34 516 

% eee ee eee 
B2 = 82 — RS | a oe 2 536 
a) 35 — 37 357 354 +4, 51310 

Vani qo 1003 — 1024 E " nS 818 1 
103 —-104 (0103 -—104 1082 | 1038 - 4 16 2 

92 — 94 93 — 95 913 93 i 41 414 9 
39 — 41 3s — 40 WW 94 1—b | o. 

b „ 

14— 1 11— 11 "E qe " 8 11 5 
60 — 70 00 — 70 pon | 5u 1 
Gk— n Gi— 73 A| I s jen 
62 — Të 64— 74 oe ° 4 14 11 
99-102. | 99 102 i .. 318 5 
32— 3% 32 — 38 0J- eo — x». [690 
4à— 48 | à- 1 À ; — 1417 4 
38— 4 35 — Q . v .. 4n 0 
97 — 9) | 97 — 99 1024 E 55 426 
3— 1! | 8j— di der di. oa us 5 5 11 
9 —101 99 —101 e: | van cue dex 
m - 118 | là— Hà | UE 11. 6 0 5 
114— 124 llà— 125 5. .. ,. . .. 20430 
20 —121 120 21 : 419 8 
9-102 91024 | | u- b me dedi 
22— 3 $e. | | 113 10 
941 — 96 043 — 961 i | ,b 88 
ic T OE Ghee di rr 610 
104 -— 11 10 — 11 Y | | 591 

1041 -10:4 — , 104i—1072 | 106} 489 

100 ee 100 —103 ' 1022 | 1475 
e i | E Nil 

uS 2 ae 7 | EU re | T 

9 paca 9 — oe » 2 4 
87 — Boh xd HX we on : 5 13 ^ 
4i— 47 di— 4 ef f 5 J. 

5 — 5 5 — 5 ie i . 110 11 
99 —102 90 —102 15 i 483 
7— 7) | "— 7 "s 5 13 4 
1004 — 1023 1004-—102. 102 s | 4 1 
61— "i | 64— 74 7 ME 5 10 4 
93 — 95 ys — 95 » 143 
la— 2 | l&— 2 re 4 8n 
41 %— Bp xd dli Beh 88.9 ELE 
90 — 92 90 — 92 wet ai ee qd 7 
Sp-— GM | 31— i} oe o 4278 7 
4— 4h 1— 44 Hn c e 158090 
102 —105 102 . | .. | . 4 : : 
B2 — K5 R2 — Hb » n B 4 
87 — Rx NH) — 90 , RY 87¹ 11 5N] 
Hi — % | NHÀ M | ows | 4:3 | 4 9 5 
174—109 — , 105 110 1093 WR 4| +4 673 
ast. ui i 951 UR 9 : 43,5520 
u^. tW | Woh - O74 Ji | 5 412 4 
Mace: fl 3i -= 4i 85 217 9 
4 — 44 4 — d | . o $527 
100 —102 | 100 —102 | P" | |, 418 0 
12 —1 | M-—18 j| . MEE ME 5 7 8 
6i-— Th | 0d - 62 6à ‘ | : 5 110 
210—225 210 225 216 | oe 404 
105 -115 105 -115 T : | 5 44 
1004—1024 | 1004 1023 d i . 14071 
73 ~ ^i 11 — xt 72 | (613 
62 — "ti | 6j- "à 77 ; RES 
8 — N BENE o e qp os 41 5 
I C ee >. 
21— 4 22 — 3 | Sf !' X. | 6 13 4 
19 — 102 D. UN... ed os - | 413 0 
Xr | jt 3 oe i * n 6 13 4 
"tm AERO) e I Joa i n6 7 
93 —101 98 — 101 PT E 491 

4— 1 os dn | moo 
2— 24 | E b cus 10 à 0 
7 — 81 79 11 » i 5111 

i- 4 | i A 15;06 | 514 3 
— „ Re MH wm. J oH 
5 — ^ | 5 — 5 | : 0 


— -— — ͤ wq— . —— — — — — 


Bank rate of Discount 3 per cent. June Oth. 1910. 
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THE PROTECTION OF PUBLIC 
AUTHORITIES. 


CasEs have often been reported in the ELECTRICAL REVIEW 
which show that local authorities occupy an advantageous 
position as compared with other bodies. They are entitled 
to the benefit of the Public Authorities’ Protection Act, 1893, 
which, although it does not protect them from actions alto- 
gether, places them in a position far superior to that of the 
ordinary litigant. 

As this Act often comes before the Courts for consideration, 
and is by no means easy to construe, it is proposed to sum- 
marise the decisions. 

The theory of protecting public anthorities from vexatious 
actions has long been a feature of the legislation which 
affects these bodies. The Public Authorities’ Protection 
Act merely repeals and codifies a number of enactments 
which effected the same purpose in slightly different terms. 
Let us glance at some of the decisions in order to appreciate 
to the full the advantage which is there conferred upon the 
local authorities. 

The Act provides, by. Sec. 1, that ** Where, after the 
commencement of this Act, any action, prosecution or other 
proceeding is commenced in the United Kingdom against 
any person for any act done in pursuance or execution, 
or intended execution, of any Act of Parliament, or of any 
publie duty or authority, or in respect of any alleged neglect 
or default in the execution of any such Act, duty or authority, 
the following provision shall have effect :— 


(a) The action, prosecution, or proceeding shall not lie or be 
instituted unless it is commenced within six months next after the 
act, neglect, or default complained of, or, in case of a continuance 
of injury or damage, within six months next after the ceasing 
thereof. 

(>) Wherever in any such action a judgment is obtained by the 
defendant, it shall carry costs to be taxed as between solicitor and 
client. 

(c) Where the proceeding is an action for damages, tender of 
amends before the action was commenced may. in lieu of or in 
addition to any other plea, be pleaded. If the action was com- 
menced after the tender, or is proceeded with after payment into 
Court of any money in satisfaction of the plaintiff's claim, and the 
plaintiff does not recover any costs incurred after the tender or 
payment, the defendant shall be entitled to costs, to be taxed as 
between solicitor and client, as from the time of the tender or pay- 
ment; but this provisión shall not affect costs on any injunction in 
the action. 

(4) If, in the opinion of the Court, the plaintiff has not given 
the defendant a sufficient opportunity of tendering amends before 
the commencement of the proceedings, the Court may award to 
the defendant costs.to be taxed as between solicitor and client. 


It is interesting to consider the meaning which the Courts 
have put upon the words and phrases used in this Act. Thus, 
it has been held that using land as a cemetery is the 
exercise of a public duty or authority " ; and that taking 
steps to assert a public right of way, is acting in pursuance 
of a duty to protect public rights of way imposed on a local 
authority. 

But a company incorporated by private Act for the purpose 
of completing and maintaining a pier and harbour, and 
empowered to raise money by rates and dues to be applied 
for those purposes, and also for the purpose of paying a 
limited dividend to shareholders, does not exercise statutory 
or other publie duties within the meaning of this section: 
nor does an independent contractor who is carrying out work 
for a local authority. (See Tilling v. Dick, Kerr & Co., 
(1905) 1 K. B. 562.) 

The words * Public Duty or Authority" have a well- 
defined meaning : 'The Act applies only to public authorities, 
and not to bodies or persons who are mere traders. It 
applies to a local authority exercising a statutory duty, such, 
for instance, as the working of a tramway, or the supply of 
electric light. It also extends to the officers of local 
authorities. 

The Act only applies where the action proceeds to judg- 
ment, or where there is an order made by the Court. It 
does not apply where the action is merely discontinued, but 
a “consent order" is a Judgment within the meaning of the 
Act. 

Where a plaintiff is in part successful, he may have to 
pay the defendant's costs of those issues on which they succeed 
as between solicitor and client. 


The period of six months" runs from the time of the 
doing of the negligent act which causes the injuries ; but in 
the case of personal injury, there is no continuance of the 
injury within the meaning of this sub-section. An action 
under the Fatal Accidents Act, 1846, against a public 
authority, must be commenced within six months, notwith- 
standing Sec. 3 of that Act. 

In the case of pollution of a stream, the time runs from 
the ceasing of the pollution. 

The provision awarding solicitor and client costs, applics 
only where the defendants are entitled to costs, and does not 
interfere with the discretion of the Court to refuse costs 
altogether. 

A simple judgment, however, without a special order in 
a proper case, carries costs as between solicitor and client. 

The word “action ” includes all actions in the Chancery 
Division, whether for an injunction only, or partly for an 
injunction, or partly for damages; but the sub-section 
generally only applies to judgment in an action, not to inter- 
locutory applications or to appeals, and it does not apply 
where an action is discontinued. | 

It applies to actions against publie authorities for 
negligence ; to an action for infringement of patent; and 
to an action for a declaration of right. e 

It does not apply to actions for work and labour done, or 
for goods sold and delivered; to an action for breach of a 
private contract; or to an action for a penalty for acting in 
contravention of a statute ; but it does apply to an action 
for the recovery of money improperly paid to a sanitary 
authority in respect of sanitary work. 

Sec. 264 of the Public Health Act, 1875, which is in 
practically tlie same terms (now repealed), did not apply to an 
action for an injunction to restrain a nuisance, nor where 
damages were given in lieu of an injunction. 

According to cases on the repealed Sec. 106 of the Metro- 
politan Management Amendment Act, 1862, that section 
did not apply to an action for an injunction to restrain a 
nuisance. Notice of claim and demand of arbitration for 
damage done to buildings by the Metropolitan Board of 
Works was not such a proceeding as to render it necessary 
that it should be made within six months after the damage 
was caused. 

This phrase ** person” includes a body corporate, while 
“ Act of Parliament" includes any public or private Act. 
Hence the period of limitation which is often contained in a 
private Act may be found to be shortened by this Act. 

Having dealt generally with the points decided under the 
Act, it may be of interest to refer in greater detail to one or 
two cases. 

It was decided in the case of Markey v. Tolworth Isola- 
lation Hospital ((1900) 1 Q.B. 454) that the limitation of 
six months overrides any longer limitation which may be 
found in an earlier Act. Thus, Sec. 3 of the Fatal Acci- 
dents Act, 1846, provides that an action for the benefit of 
the wife, &c., of a person whose death has been caused by 
the wrongfu: act, neglect, or default of another, must be com- 
menced within 12 calendar months of the ‘death of the 
deceased. If such an action is brought against a local 
authority who comes within the Act of 1893, the period of 
six months is substituted for one year. 

Perhaps the most extraordinary feature of the interpreta- 
tion which has been put upon the Act by the Court is that 
it is confined to loca] authorities. The section to which we 
have alluded refers to “any person" and the performance 
of a “public duty.” Why should not a railway company or 
a tramway company be said to perform a public duty? 
This point was decided in the case of the Attorney-General 
v. Company of Proprietors of Margate Pier and Harbour 
(1900) 1 Ch. 749). There, in an action, the cause of 
which is not material, a company sought to plead the benefit 
of the Act of 1893. Mr. Justice Kekewich, in giving judg- 
ment, said it was necessary to give effect to the title of the 
Act, which was *an Act to Generalise and amend certain 
Statutory Provisions for the Protection of Persons Acting 
in the Execution of Statutory and other Public Duties." 
“Tf,” said he, “that were to be taken in its most liberal 
construction, any company exercising any power by virtue of 
an Act of Parliament would come within that meaning. I 
cannot think that was intended. It is right and necessary 
to construe the title reasonably, and J read these words as 
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meaning, ‘public duties whether statutory or otherwise.’ " 
In the event it was decided that a pier company was in the 
same category with a tramway or railway company, and was 
not entitled to the benefit of the Act. 


The case of the Ydun ((1899), page 237), which was, 
heard, in the first instance, by the President of the Probate 


Division, appears to establish the proposition that a local 
authority may plead the statute, although the duty which 
they are executing is only of a quasi public nature. There 
the plaintiffs, owners of a barque, issued a writ on November 
14th, 1898, in an Admiralty action against the defendants 
for damages sustained by the grounding of their vessel on 
September 13th, 1893, in the River Ribble, within the port 
and harbour of Preston, through the alleged negligence of 
the defendants in inviting the vessel to come up where 
there was not sufficient water in the channel leading to the 
docks. r 

The President dismissed the action, with costs to be taken 
as between solicitor and client. It had been contended that 
the local authority were here performing no public duty. 

Sir Francis Jeune’s opinion on this part of the case, which 
has become almost historic, is well worth recording. He 
said :— 

It has been, and may be, questioned whether, and to what extent, 
municipal authorities should be authorised by Parliament to engage. 
possibly in competition with private traders, in what would other- 
wise be the subject of private commercial enterprise. But if 
Parliament decides that a public authority should be so authoriscd, 
if it confers on a municipality the right and duty to assume the 
functions of a trader, it clothes those functions with a public 
character, and makes them just as much public duties of a public 
authority as those for the performance of which that authority was 
created. If a municipality is authorised to supply water or gas, 
I can see no distinction in character between its acts, its contracta, 


and its defaults in supplying those articles, and its acte, contracts, 
and its defaults, in repairing roads or maintaining street lamps. 


Nothing short of an Act to amend the Public Authorities’ 
Protection Act, 1893, can eliminate this element of unfair 
competition in the race for supremacy between public and 
private enterprise. It may be that to compel the plaintiff in 
an action to bring suit within six months of the injury is of 
little real advantage to the defendants; but when we 
remember that the unsuccessful plaintiff may have to pay 


the costs of the local authority as between solicitor and, 


client, it is obvious that the position of the municipal 
tramway undertakers is superior to that of a statutory tram- 
way company. 


REVIEWS. 


Miscelluneous Tests 
PARHAM & NHEDD. 
Price 4s. 6d. net. 


of Electrice Car Equipment. By 
London : Hill Publishing Co., 1910. 


This 18 an admirable little book which we can recommend 
to all car-shed employés, foremen and assistant engineers. 
Indeed, we believe that many a chief engineer would find 
value for his dollar somewhere between the covers. 

It is a book of 134 pp., plus another 20 pp., which 
contain a formidable examination paper of 393 questions— 
not the least valuable part of. the book if the humble reader 
will have the patience to master its contents so thoroughly 
that he can knock over every one of the questions. 

As the primary purpose of the authors is to elevate the 
lowly, who have no great stock of general education, the 
superior reader must not turn up his nose at the very 
elementary parts, as, for instance, where instructions are 
given for reducing hours to seconds. On the other hand, he 
may pay the closest, attention to the remarks upon brush- 
holder irregularities, tests of motor insulation, field coil 
mysteries, armature clearance, and the like vital topics. 

The first part of the book is given up to stationary tests, 
and the second part to tests which are taken while the car 
or the motor is in motion. The simplest explanations are 
given of the use of voltmeters, ammeters, milli-voltmeters, 
lamps, and wattmeters for the localisation of faults, or for 
testing efficiency and other things. 

Although the authors wrote for an American audience, car- 
equipments in this country and in that are so nearly alike 


in their main features, that no part of the book is useless to 
an English reader. 

If it had been written by Englishmen it would have had 
something to say about testing trolley standards, and 
magnetic brakes, and, of course, would have been more 
complete for the additional matter; but as it stands, there is 
nothing but good to be said for it, and it might form a 
fitting companion to ** The Motorman and his Duties." 

A number of clear diagrams are scattered through the 
book. 


India-Rubber and Gutta-Percha, By T. SEkELIGMANN, G. 
Lamy TORRILHON and H. FALCONNET. Translation from 
the French by JoHN GEDDES McINTosu. Second English 
Edition. London: Scott, Greenwood & Son. 1910. 
Price 12s. 6d. 


The sub-title of this work is A Complete Practical 
Treatise on India-Rubber and Gutta-Percha in their His- 
torical, Botanical, Arboricultural, Mechanical, Chemical and 
Electric Aspects,” but we must frankly say that, keeping in 
view the date of the volume (1910), it is certainly in many 

ts not complete, nor in others is it essentially practical. 
Notwithstanding the fact that the authors in their preface 
refer to “the greater number of treatises which 
contain, most generally, obsolete information . . . . ," and 
that they have a “higher ambition, a less futile object " 
than that of the mere ** vainglory of adding another unit to 
the already considerable number of works," we cannot agree 
that they have entirely effected their purpose, which, in their 
own words, was to combine in one harmonious whole the 
precious scattered elements of an infinite number of publi- 
cations, to extract from them their quintessence, and make 
of them an exact précis or résumé responding'to the needs of 
the present day." 

Despite the authors' laudable ambitions, we are of the 
opinion tbat a complete handbook on india-rubber, of the 
nature indicated, still remains to be written. From the 
authors' preface we infer that most other works contain much 
that is obsolete and omit much that is practical or essential, 
but there i8 scarcely, in our opinion, a single section in the 
book under review to which the same remarks do not apply. 

Thus, in Chapter I (on Later, &c.), the authors quote 
as a "typical analysis of Para Latex," an analysis which is 
neither typical nor illuminating, and which might well have 
been replaced by one of the many analyses of Hevea Latex 
by modern workers. 

In Chapter V, which deals with the chemical and physical 
properties of latex and india-rubber, numerous figures of 
out-of-date researches by Muspratt, Ure, Faraday and others 
are given, but modern data, which are plentiful and easily 
accessible, are sadly wanting. The researches of V. Henri. 
of Spence, and others in regard to latex appear to be simply 
ignored. In the same way, much—perhaps most—of the 
modern work on the physical and chemical properties of 
india-rubber is not referred to, and a great deal that is 
obsolete is retained. 

On page 126 (in regard to the synthesis of india-rubber), 
we are told that Bouchardat's results have never been abso- 
solutely substantiated, yet we were under the impression that 
Prof. Tidden’s work—which, by the way, is referred to on 
the next page—had amply confirmed that of the French 
savant. We are also informed that the cost of synthetic 
rubber is “relatively a little high." A little“! The 
classical work of Harries on the constitution of the rubber 
molecule appears to be unknown to the authors, as also does 
the work of that author, of Weber, of Alexander and others 
on the nitric acid derivatives. 

In the chapter on “ Methods of Obtaining the Latex— 
Methods of Preparing Raw or Crude India-Rubber,” the 
modern plantation methods are not, appgrently, considered 
worthy of reference, although, in a subsequent chapter, the 
plantation industry is dealt with in a scrappy and not over- 
critical manner. l 

The chapters on the washing, mixing and vulcanising pro- 
cesses contain much useful information and many illustra- 
tions, but here again much that has been inserted might have 
been omitted and vice versa. In the chapter on vulcanised 
rubber it is stated that ** it is impossible to give an elemen- 
tary composition, however imperfect, or to ascribe any formula 


Vol. 67. No. 1,712, SEPTEMBER 16, 1910.) THE ELECTRICAL REVIEW. 


473 


to vulcanised rubber." In view of Weber's researches this 
is somewhat remarkable, as is also the view that **a good 
vulcanised rubber ought always to have a lower density than 
unity." If by “good” is implied commercial quality, the 
statement is open to serious criticism. The treatment of the 
subject of waste rubber is scarcely up-to-date, and by no 
means gives an accurate bird’s-eye view of the industry. 
The same remarks apply to the chapters on ** considerations 
of mineralisation.” In dealing with the analysis of rubber 
goods the authors have simply ignored a great deal of the 
more important modern literature on the subject. 

The translator cannot be entirely congratulated on his 
labours; the book abounds in mis-spellings, and quaint 
grammatical constructions. 

Although the work under review has, as we have striven 


to indicate, many serious failings, it, on the other hand, 


contains a good deal of information which is not readily 
accessible elsewhere, and for this reason, perhaps, it will find 
a place in the library of those who are more particularly 
interested in the scientific or commercial aspects of the india- 
rubber industry. 


Das Elektrische Bogenlicht. By EwAI.D RASCH. Volume 12 
of Elektrotechnik in Einzel-Darstellungen." Brunswick: 
Fried. Vieweg & Sohn. Price M. 6. 


This volume deals in a very thorough manner with a 
small though important branch of electrical physics, which 
is only partially considered in the existing text-books, viz., 
the conditions under which electric arcs and other forms of 
discharge are produced, as distinguished, on the one hand, 
from the construction of arc lamps (already dealt with in 
Vol. 6), and, on the other hand, from the question of light 
emission and illumination (covered by Vol. 8). 

The whole treatment is based on the electronic theory, 
which enables an insight to be obtained into many 
obscurities in the behaviour of the arc. 

Chapter I gives a general survey of arc phenomena, and 
is followed by a consideration of typical D.C. and A. C. arcs 
in Chapter II. Chapter III is concerned with the physical 
properties of the various electrode substances. Chapters IV 
and V deal with gas discharges from the theoretical and 
experimental points of view. Chapters VI and VII deal 
with the characteristic curves of arcs and the space dis- 
tribution of energy in the arc, and are largely based on 
Mrs. Ayrton's experiments. The mercury vapour arc is 
also considered. The last chapter (VIII) deals with 
various photometric problems. 

The book can be thoroughly recommended, as it not only 
gives a sound résumé of the existing knowledge of arc 
phenomena, but also contains suggestive discussions as to 
possible future advances. 


are eS 


THE ADDITION OF LOW-PRESSURE 
TURBINES TO EXISTING STEAM ENGINES. 


[ COMMUNICATED. ] 


IT is now commonly conceded that a marked improvement 
in steam consumption can be obtained by resetting the slide 
valves of the engines for non-condensing conditions, and 
introducing a low-pressure turbine between the engine and 
condenser. 


A great amount of data has been published in support of | 


this contention, which, although showing what can be 
obtained in steam consumption, does not consider the many 
other points entering into the problem from the commercial 
standpoint. 

There are two conditions under which the advisability of 
installing a low-pressure turbine may be considered :—(1) 
To reduce the fuel cost per unit generated ; (2) To increase 
the capacity of the plant. An increased capacity of about 
30 per cent. compared with the normal full load, and 50 
per cent., compared with the overload capacity of the plant, 
necessarily follows the introduction of a low-pressure 
turbine, so that if the increased capacity cannot be utilised, 


tubes. 
amongst the remainder has oftentimes been found a marked 


& part of the plant must be shut down, but it does not follow 
that the best arrangement, will be the same for both of the 
conditions, because the capacity can be increased at tlie 


eost of steam consumption if that is the most important 


feature. 

In practically no case shduld a turbine of less capacity 
than 300 kw. be used, while 600 to 750 Kw. would be 
preferable. “If connected to a quick-revolution engine of the 
type so largely used for driving generators, these turbines 
would die a engines of about 350 and 1,000 Kw. capacity 
respectively, when working non-condensing, to supply them 
with steam at full load, or, if several engines are connected to 
one turbine, then the steam from them would have to be a 
similar total quantity to get the full-load capacity out of the 
turbine. 

The next important point is the condensing plant. Ifa 
single central condenser exists for several engines, then it 
can probably be utilised for the turbine, but in a case where 
each small engine has a separate condenser attached to it, 
a complete new condensing plant will be required, with 
a lot of exhaust piping, so that the expenses on the capital 
outlay may exceed the saving in fuel cost. Admittedly, 
there are many stations where the conditions offer great 
possibilities for the addition of a low-pressure turbine, but 
not to the extent claimed by some enthusiasts, who would 
tack a turbine on to every engine running. 

The ideal conditions are somewhat as follows: Vertical 
engines of not less than 750 KW., when run non-condensing, . 
exhausting into a single condenser placed alongside on the 
same floor or in the basement below the floor level. The 
turbine can then be placed directly over the condenser and 
supported on rolled mild steel girders, with short pipes 
connecting to the engine exhaust and to the condenser 
inlet. l 
The second best conditions are when two or three engines 
totalling a similar capacity are connected to a single con- 
denser. Here again the turbine can be placed over the 
condenser and the existing exhaust mains utilised. 

The advantage of a good vacuum for a turbine is well 
understood, though in these cases there is little to be gained 
in going over 27 in., because the turbine only generates 


about one-third of the total load under full-load conditions. 
The greatest difficulty to contend with in maintaining 


vacuum is the question of air leakage, and it will be found 
that in most cases of existing condensing plants the 
designers have taken care to provide air pumps of ample 
capacity, owing to the air leakage at the low-pressure 
cylinder piston rod glands and at flange joints, especially 
when there is any length of piping in the exhaust mains. 
The air leakage at the spindle glands of a turbine can be 
kept very low, and the exhaust mains have a slight pressure 
instead of a vacuum in them under the changed conditions, so 
that an air pump which formerly maintained 25$ to 26 in. 
of vacuum would probably be found capable of maintaining 
27 in. under the changed conditions. The condensing 
capacity of many existing condensers can be considerably 
increased by improving the steam distribution amongst the 
The withdrawal of a few tubes to provide passages 


advantage, while making the water pass through a less 
number of tubes at a time, and so increasing the water 
velocity and the number of passes through the condenser, will 
also give better results. This requires a little more power, 
but in many cases the increased speed of the pump to give 
the additional water required at the increased head can be 
obtained without any great alteration. 

The whole question is simply one of capital cost, aud must 
necessarily be worked out for each specific case; it is 
certainly worth careful consideration in many instances. 

Many engineers still view the turbine with distrust from 
the operating standpoint. There is one great point in favour 
of low-pressure, as compared with high-pressure, turbines. 
This is, that it is not subject to those conditions which 
have led to most of the operating troubles experienced 
with high-pressure turbines. Owing to the large 
volume of steam at low pressure and the little pressure 
difference between the stages, much greater clearances can be 
allowed between the working parts where steam leakage can 
occur on low-pressure than on high-pressure turbines. 

Also the risks of distortion are very small at the low 
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temperatures, so that these two items permit of working 
clearances being allowed which place all likelihood of fouling 
practically out of the question. If the turbo-generator be 
considered simply as the low-pressure end of a complete set 
and connected to the same bus-bars as the engines, so that 
no speed governor is required ‘or any stand-by supply of live 
steam to make it independent, then the first cost of turbo- 
generator and electrical apparatus can be considerably reduced 
over the cost of sets fitted with a varied steam supply and 
made independent of the engine set. When considered in 
this way the arrangement will be found to give better results 
from the financial standpoint. 


SALES ORGANISATION IN INDIA. 


By G. E. WRIGHT, M.I.E.E. (Electrical Engineer, Nerth-Western 
Railway, India). 


Ix view of the close attention with which the exploitation of 
foreign and Colonial markets is being studied by British 
electrical manufacturers, some remarks on the above question, 
as particularly applied to our great dependency, may be of 
interest. . 

There are some special features in the Indian market 
which sharply differentiate it from those of the other large 
Colonies. Hence a special consideration of its requirements, 
and of the methods by which those requirements are to be 
met, is needed. 

This article will deal with the best methods of. exploiting 
what is, and will be for some time, the most remunerative 
inarket for the home manufacturer, namely, the Govern- 
inent, the Railway Companies, municipalities and other large 
public and private undertakings which are under European 
control, as far, at any rate, as technical mttters are concerned. 
The native mercantile community is not, at present, of 
sufficient potential value as a customer for electrical plant 
to render a detailed consideration of its requirements 
necessary. | 

The three methods by which a seller can bring his products 
before a prospective buyer may be classified as (1) Catalogue 
matter; (2) Special quotations; and (3) Personal interviews. 
In each of these divisions the methods differ from those by 
which similar business is handled at home. 

1. Calalogues.—' Yhe Indian electrical engineer is neces- 
sarily far less in touch with the latest developments than his 
brother at home. The latter will often have acquired suffi- 
cient knowledge about any new production, and will have 
formed his opinions thereon, before information of same 
reaches him through a maker’s circular. He will, therefore, 
give but scant attention to same, and the manufacturer’s 
descriptions of and claims for his products will, unless of 
exceptional interest, seldom receive careful attention. For 
example, he hears from one or two of his professional brethren 
that Messrs. “Jones & Brown's" arc lamps have not giveu 
them satisfaction, and a ton of gilt-edged testimonials and 
catalogue matter would be powerless to alter the unfavourable 
opinion he has formed. 

Here, in India, we have generally no such prior sources of 
information, and a manufacturer who can put forward his 
claims in a carefully written and well reasoned form, well 
illustrated and clearly described, may be sure that his pam- 
phlet or catalogue will be read. and will not be summarily 
consigned to the waste-paper basket. 

Such catalogne matter must, however, be very complete. 
The usual type of pamphlet, consisting of one or two illus- 
trations of the exterior of the apparatus or plant, a brief 
description, and, perhaps, a few testimonials, with tlie 
announcement at the end, “ further prices and particulars 
on application," is uscless. This is good enough for home 
use, no doubt, where, if. the prospective buyer is interested, 
à post-card or a telephone message will speedily bring the 
manufacturer's Sales Engineer to discuss the whole subject 
as fully as the purchaser desires. Here, in India, we have 
no such facilities, and if the pamphlet does not give such 
full aud complete information as may enable us to get a very 
good idea of the piant, its sizes, prices, uses, &e., we are not 


always disposed to write to the home manufacturer on the 
subject. Often, too, when we have to estimate for articles, 
we have not the time to do so, because to await a reply 
means in all a delay of some tive weeks. 

The manufacturer, therefore, who gives complete informa- 
tion in his publications, has a very considerable advantage 
over one who does not, as, when we find in one catalogue full 
particulars and prices, in another very general descriptions, 
and, perhaps, u few pretty pictures, naturally the former 
articles go into the estimate or indent. 

The need for complete information can hardly be over- 
emphasised. The manufacturer who sends a catalogue abroad 
must look upon it as his representative, and must see to it 
that it goes to his correspondent as fully charged with in- 
formation as his Sales Engineer would be were he making a 
personal call on a prospective customer. There are excellent 
reasons, no doubt, which restrain & manufacturer from 
scattering his prices broadcast through the trade at home. 
These do not, in the least, apply to Indian business, as there 
is no likelihood that the prices in question will fall into the 
hands of any of his competitors. 

If the manufacturer will bear the above facts in mind, 
and will realise that his general catalogues, and his par- 
ticular quotations, should tell his prospective customer every- 
thing he can possibly want to know on the subject, he will 
nob fail to reap his reward. 

Most catalogues will not have any provision for the 
insertion of a complete schedule of prices. Some may, there- 
fore, be typed and attached to same. Let this be done 
securely, as printed matter receives less considerate handling 
here than at home. The custom of giving a schedule of 
prices in the body of a covering letter is bad. No one files 
his catalogues and his correspondence together, and the 
necessity for a double reference i8 à nuisance. 

As to the form of the catalogue, nothing is so good as a 
stout folder containing separate pamphlets all of uniform 
size. The supersession of obsolete matter is thereby rendered 
so very easy by the publishing of additional pamphlets, and 
the catalogues can be kept complete and up-to-date with a 
minimum of trouble to the user. The lists of a few of our 
leading firms leave nothing to be desired in this particular. 
But, alas ! how many are far different ! How often does 
one receive a small paper-bound catalogue full of loose insets! 
These, dealing generally with the most recent products of 
the manufacturer, are the most important parts of the cata- 
logue, but they are seldom uniform in size either among 
themselves or with the pages of the main catalogue. No 
expenditure of gum or thread will reduce these disjecta 
membra ” toa symmetrical and “ fileable whole. 

Picture the Indian engineer referring to such matter ; his 
office is at a temperature somewhere between 90° and 100° F. 
An electric fan is working overhead to make the room 
habitable, and his temper, excusably, is hardly in the 
same profound state of serenity as that of his brother 
engineer in his Westminster office. He opens the list. 
The loose insets which for some diabolical reasons are 
nearly always printed on very thin paper, are picked 
up by the breeze of the fan and scattered over his 
office. They are retrieved. His search for the article 
he wants is rewarded by a few pretty pictures, and 
perhaps some testimonials, but no list of sizes, with schedules 
of main dimensions, no weights, no diagrams of connections, 
and no prices. Such a catalogue is mere waste paper to our 
eugineer. He will, unless uncommonly meek, consign the 
catalogue, its proprietors, and all their works, to “another 
place,” and specify the goods of the manufacturer whose 
carefully compiled lists give him all he wants. Oft the 
apparel doth proclaim the man,” and to us engineers in 
India a “sloppy” careless catalogue makes us suspect 
“sloppy ” careless work. 

The answering of inquiries is another most important link 
in the chain which leads to the desired order. Many manu- 
facturers fail lamentably in this direction, because they do 
not appreciate that an inquiry, from the class of prospective 
customers under consideration, requires very different 
handling from a similar inquiry from a home engineer. Let 
us take a concrete case. | 

An engineer has to prepare a scheme with estimate for a 
power house. of moderate size. He will not, of course, be 
able to get prices aud particulars of his generating sets, 
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boilers, condensing plant, &., from atalogues, as, of 
course, no manufacturer can be expected to issue price lists 
of such things, the conditions varying so enormously. He 
will, therefore, have to address one or two makers for 
quotations. 

The inquiry as received by the manufacturer will vary 
greatly. If framed by an Engineer, who knows exactly 
what he wants, it may be perfectly definite, giving specifica- 
tions and schedules, with drawings. It may, on the other 
hand, be a general query from a man who does not really 
know what he wants, but wishes to get information as to 
what is most suitable for his needs. 

The former is far easier to deal with. The quotations 
should be accurately to specification, but, aud this is to be 
particularly noted, the manufacturer should go further. He 
should study the specification ; he should be particularly 
careful to draw attention to any alterations thereto, which, 
in his opinion, would be advantageous, and he should quote 
for such alterations. The best of us here in India. stand 
more open to correction than our brethren at Home. [t is 
often years since our last visit to England, and, however. we 
read, we cannot keep up-to-date, as we stand outside the 
ebb and flow of contemporary engineering opinion on which, 
in reality. all experience is built. 

The reascns for such alterations should always be fully 
stated. Indeed, the whole quotation. should be very full. 
It is far better to put in too much than too little. If 
incomplete in any particular a delay of some five weeks is 
involved before the matter can be cleared up by another 
reference home. Often the engineer cannot wait. 
Naturally, therefore, the manufacturer who gives no cause 
for doubt in his quotations, will get the preference. 

The second, the indefinite type of inquiry, gives the manu- 
facturer much more trouble. He has practically to act in an 
advisory capacity, and to prepare a comprehensive scheme 
for his correspondent. He may consider that this is not 
worth while, and may send some stereotyped reply—such as, 
„that he will be happy to quote, on receipt of more definite 
particulars,” or he may give some quotation for his stock 
manufactures, which may be quite inappropriate to the 
particular case. 

The writer would hold that he is wrong in so doing, and 
that it is essentially well worth while to give the greatest 
care to such inquiries. — The definite inquiry, first described, 
is obviously from a man who has a fairly thorough know- 
ledge of the electrical trade as to who are and who are uot 
the leading makers in any particular line, and knows that, 
say, Messrs. A's generators, though first class, are no better 
than those of Messrs. B or C. The indefinite inquiry comes 
from a man who has no such knowledge. It is, therefore, 
quite possible for the manufacturer to impress him with the 
the fact that his own products are really just a little better 
than anybody else's. (There is no hypocrisy in so doing. 
Every manufacturer of first-class plant does believe it, just 
as the publie school boy fully believes his school to be better 
than any others.) Nothing is so certain to bring about and 
foster this impression as careful, intelligent, and- painstaking 
attention to inquiries. 

The result will not necessarily be a direct order, but it 
will certainly be that, if, and when tenders are called for, 
the specifications on which they are invited will be prac- 
tically those of the contractors who have given the fullest 
information in their preliminary quotations. And this, in 
any competitive tender, gives a great advantage. 

Next as to the question of prices. Here most firms again 
go astray through ignorance of the conditions. — In most 
cases the prices “quoted will simply be used for estimating 
and indenting purposes, and will not be firm quotations at 
which the manufacturer has to supply. In these cases, the 
figures should be as close as possible to what the mann- 
facturer would actually quote on a competitive tender. [t 
is absolutely wrong for the manufacturer to quote prices 
10 or 15 per cent. in excess, with the idea that he is covering 
himself for possible changes in the market by quoting rates 
with a large margin, and he is often only spoiling his own 
business in so doing. 

A very cogent example happened in the writer's early 
days in this country. He was preparing an indent, of 
which the chief item was for large 40-ton electric 
travelling cranes. The bulk of the available funds was for 


these cranes, but there was a margin with which he was 
providing for a certain number of motors. He obtained 
preliminary quotations for the cranes from a firm of elec- 
trical engineers, and on these he based his indent, utilising 
the available balance for the purchase of a few motors. 
The actual cost of the cranes came out at nearly 20 per cent. 
under the preliminary quotation—in round figures, a differ- 
ence of about £1,300. Hence, if a close quotation had 
been. given, the writer would have been able to pur- 
chase £1,300 worth of motors under that indent. The 
order for the motors went, to the very firm who had. given 
the preliminary quotation for the cranes. Hence their order 
book was £1,300 the poorer, simply because they did not 
quote a close figure for the cranes. 

An intelligent perusal of an inquiry will almost always 
enable the manufacturer to see at once whether the quota- 
tion is reqiifed for an immediate order or for estimating 
purposes only. 

A few words on the subject of personal representation in 
India may fitly conclude this article. The two methods 
Which may be adopted are :—(1) The appointment of local 
agents; (2) The establishment of an Indian office. The 
former is far the cheaper course, as local business houses are 
generally prepared. to accept agencies on a commission basis, 
with comparatively small charges to cover office and 
travelling expeuses, Ke. While a fairly satisfactory 
arrangement for the maker of ordinary supplies, fittings, 
andthe like, it is seldom a productive arrangement for a 
manufacturer of heavy plant. 

The reason is not far to seek. The Indian agents will be 
a firm of general engineers who have a more or less exten- 
sive electrical department, there being in India no firms of 
standing who are exclusively electrical engineers. Such 
electrical department will not have more than one or two 
professional electrical engineers on its staff, and of them 
not; even one will be char ved with sales work alone ; he will 
also have to devote his time to the supervision of contract- 
ing work, &c., which, normally, forms a not inconsiderable 
branch of the work of. such a firm. The sales work is, 
therefore, confined to a hurried and limited tour once or 
twice a year, and to the following up of such definite 
inquiries as may be received. There is no leisure for that 
most important department of. sales activities, which may be 
described as“ Missionary work." Such an engineer, also, 
will not have any intimate knowledge of the products of the 
firm he is representing, his acquaintance therewith being, 
perhaps, confined to a few days’ visit to their works when he 
was last in England. Often, indeed, he will have no tangible 
acquaintance with them at all, his knowledge thereof being 
confined to the various publications with which the manu- 
facturers may furnish their agents. With so meagre an 
equipment of information, such a man cannotibe an efficient 
representative. 

Perhaps the most necessary qualification for the Sales 
Engineer is a complete knowledge of what he is selling ; 
without such, he will often be “nonplussed by questions or 
statements from a shrewd customer. The writer has indeed 
been called upon by gentlemen who had considerably less 
acquaintance with the products of their principals than he 
had himself. Such visits serve no useful purpose. 

The Indian Office is essentially the proper method by 
which sales work should be conducted. It is, however, 
expensive, but, for the firm which foresees potentialities for 
any considerable business in India, it is to be confidently 
recommended. One office at Calcutta or Bombay will 
generally suffice (an office in both cities is hardly necessary 
unless the Indian business is very large). 

The qualifications of the man in charge are of the utmost 
importance. First, he should have been on the manu- 
facturer’s technical staff for some years, and have a really 
complete knowledge of their products. He must know the 
plant he is selling from “top to bottom,“ and must also 
have a fairly considerable knowledge of the products of his 
competitors in the same line of business. Sound commercial 
knowledge is also necessary.‘ Pushfulness," which is a very 
useful asset for the Sales Engineer at home, is not needed 
here. Anything, indeed, approximating to the methods of 
the commercial traveller, is to be particularly avoided. We 
welcome the engineer who calls upon us in the interests of 
plant which he ‘thoroughly understands, and are prepared. to 
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listen to him just as long as he has useful information to 
give us. We have, however, no use for the mere “ box- 
wallah " (Anglice, ** bag-man !). 

The membership of one or more of the 
Societies is very desirable. This counts for far more here 
than at Home. The M. I. E. E. on the card tells us at once 
that we have to deal with an Engineer and not a mere 
traveller. 

It is desirable that our Sales Engineer should have some 
social qualifications. Such are of use here where a man's 
business and social life are so intimately interwoven. 

Physique is of importance. "Travelling in India, with its 
long railway journeys, its discomforts, and its more than 
indifferent food, is a great tax on any but the strong and 
vigorous. The illness of the Sales Manager may often be 
quite a serious matter, resulting in business going past him, 
simply because he is at the critical moment Hors de combat. 

It will be observed that the above outline of qualifications 
indicates a man of considerable experience and ability, and 
hence a fairly expensive man. This serves but to bring out 
a point that must be insisted upon, namely, that the man 
must be really good. A second grade” representative is 
hardly better than none at all. Often, indeed, he is worse, 
and does more harm than good to the firm he representa. 

The manufacturer having decided that he really does want 
Indian business must not adopt a “ penny wise and pound 
foolish ” policy. He must be prepared to face an expendi- 
ture which, on English lines, will appear lavish. Also as 
we, here in India, move slowly, he must not look for 
immediate results. Substantial results are, sooner or later, 
certain, and provided the plant, when in operation, confirms 
the favourable predispositions of the purchaser, he may con- 
fidently expect repeat orders, as here, in India, we have far 
more cogent reasons for confining ourselves to one make of 
plant, so that complete interchangeability may be obtained. 

If funds permit, the Sales Engineer should certainly have 
an assistant. He will often be away from his headquarters 
for fairly lengthy periods, hence someone on the spot is 
desirable who can deal with routine business and send pre- 
liminary information in reply to inquiries. A young 
engineer from home, of good address, but not necessarily of 
much experience, will suffice. The engagement of a man 
here in India is not generally to be recommended. 

Clerical Staff is not a large item; two or perhaps three 
native clerks and one or two native draughtsmen will suffice. 

Office rent is a serious item, and it may surprise some of 
our readers to learn that office accommodation in the best 
parts of Calcutta or Bombay is fully as expensive as in the 
heart of the City of London. 

Travelling expenses are a very heavy charge, owing to the 
long Journeys. 

The total standing charges of an Indian representation 
may, therefore, reach £2,000 per annum, and may sub- 
stantially exceed that figure if very much special travelling 
is necessary. 

A fairly large business is needed to make such an office 
pay, but not more than a manufacturer of large plant may 
fairly expect to do, in view of the great advantage which his 
local offices will give him over his competitors who are not 
similarly provided. It must also be remembered that the 
margin of profit on such business is more liberal than at 
home. 

The foregoing has been written to set forth the method 
by which the most profitable branches of [Indian business 
may best be exploited by the Home manufacturer. It is for 
the latter to decide whether he is prepared to incur the 
ex case necessary to attain this object. 


Engineering 


Kelvin Ntatue.—The 7Zvmes states that the. statue. of 
Lord Kelvin, by Mr. Albert Bruce-Joy, which is to be erected in 
Belfast, Lord Kelvin's birthplace, is nearly ready. The figure 
stands 10 ft. high. On the right hand is a design of Kelvin's 
Ev roscope., and on the left a model of the Kelvin compass. The 
statue will be cast in bronze. 


Scholarships,—The Cheshire Education. Authority has 
awarded technological scholarships in electrical engineering to E. 
Hill (Hale), Lionel S. Smith (Ashton-on- Mersey) and II. W. Gaw- 
thorne (Crewe). 


NOTES ON HIGH-TENSION UNDERGROUND 
CABLES. 


By R. E. NEALE, B.Sc. (Hons. Lond.), A. C. G. l. 


OVERHEAD transmission lines possess many advantages over 
underground cables for high-tension work, the most apparent 
of which are lower capital cost, including cheaper insula- 
tion, and easier accessibility for inspection and repair. 
Nevertheless, in congested areas, such as large towns or 
cities, overhead high-tension transmission is impracticable, 
owing to the great and varying height of buildings, the 
difficulty of installing the system, the danger arising from 
other overhead wires (power, telegraph and telephone), and 
the rapid deterioration of the line by atmospheric corrosion. 
High-pressure transmission, at one time almost entirely con- 
fined to water-power transmission schemes, has now become 
essential in congested areas, particularly where outlying dis- 
tricts are also supplied, owing to the concentration of gene- 
ration in huge central stations. 

For some time high-tension transmission has been under- 
ground in cities, and this system is gradually coming into use in 
outlying districts, especially such as will ultimately beswallowel 
up by the expansion of the congested areas. Underground 


cables will never be used for long-distance cross-country 


high-tension transmissions in place of overhead lines, for no 
sufficient advantage would result from such an arrangement 
to compensate for its greater cost. 

Underground cables for city power distribution, in tulws 
and so on, operating at 5,000-12,000 volts (three-phase 4. . 
are now fairly common in England and elsewhere. lu the 
Durham power scheme there are some 109 miles of 20,000- 
volt underground cable in satisfactory operation. This 
cable has three cores, paper-insulated and lead-sheathed : the 
cable is laid solid in porcelain ducts, and was tested, after 
laying, to 40,000 volts. Short lengths, tested in the 
works, stood 80,000 volts after a severe mechanical bending 
test. 

Extra-high-tension underground mains and their accessory 
protective devices have been so far developed that, on the 
occurrence of a fault, the circuit is often broken bef.re 
the breakdown has become sufficiently pronounced to enable 
its localisation. The circuit has then to be reclosed, possibly 
several times, till the fault becomes“ complete“: “partial 
faults form one of the most annoying troubles of the central 
station engineer. 

Methods of Laying Underground Mains.—English pracuce 
as regards high-tension cables largely favours the use of papet- 
insulated, lead-sheathed cables supported on bridge pieces m 
earthenware or wooden troughs which are filled in with 
molten bitumen and covered by planks or tiles ("solid 
system). The perfect exclusion of moisture is an important 
matter in solid laid systems ; if this condition be neglected. 
damage by electrolysis is certain. l 

The use of lead-sheathed, steel-armoured cables, laid direct 
in the ground, and more or less protected from mechanical 
injury by a wooden plank laid over them, is common m 
colliery installations in England and on the Continent. In 
many soils (snch as those of parts of India and Italy). such 
tables would be hopelessly corroded within the space of a few 
months. " 

Armoured cables laid direct in the ground cost (in sd! 
5-10 per cent. more than lead-sheathed cables laid“ solid. 
but, providing the lead is well taped before armouring. a 
the armouring itself is well braided and the whole thoroughly 
impregnated, the life of the cable is at least equal to that 
of the simpler cable laid solid. The armoured cable system 8 
simple, effective and cheap; it is suitable for non-congeste! 
districts and for conditions under which electrolytic and 
chemical corrosion will not be serious. 

In congested areas the“ conduit“ or“ drawn-in " system 
of laying is almost universally adopted, since the opemng of 
streets for extensions or repairs of the cable system is then 4 
serious matter. The multi-duct system i8 almost invariably 
employed in such cases, the laying of severa] cables in enc 
duet being obviously very risky. The ducts should be 
as nearly equal to the size of the cables as is possible, since 
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air spaces reduce the cooling rate of the cables. In any 
case the cooling of a block of cables carried in conduits 
occurs at a much slower rate than does that of a single cable. 
_As a consequence of this fact, it is usual to employ a smaller 
number of larger cables than are otherwise desirable, so 
reducing the number of cables required and facilitating 
cooling. Care is required to prevent a fault on one cable 
from affecting others in neighbouring ducts. 

A serious consequence of the multi-duct system is that, 
by more or less restricting cables to certain routes (except 
in very large systems), the flexibility of supply is sacrificed 
in many iustances and excessively long branch service cables 
are required. | 

In congested districts covering a small area, radial cable 
routes are usual, but if larger areas have to be supplied 
* ring mains are generally adopted. For information con- 
cerning methods of isolating faulty sections of ring mains 
with maximum certainty and minimum derangement of 
‘supply, see ELECTRICAL REVIEW, August 28th, 1908. 

Life and Causes of Breakdown of Underground Cables,— 
High-tension underground cables (up to 20,000-25,000 
volts working pressure) are now as reliable and as rapidly 
repaired as any other part of the plant of an electric power 
scheme. Cable breakdowns now account for no more than 
5 per cent. to 10 per cent. of the total cessations of supply, 
and from 30 per cent. to 40 per cent. of such faults are due 
to purely external causes—such as damage by picks, by 
burns from adjacent cables, and so on. Different countries 
introduce different sources of trouble: thus, in America, 
heating and leakages from steam mains have caused many 
cable breakdowns in the past. 

One breakdown, whether on the generators, cables or load 
supplied, often causes very severe electrostatic or mechanical 
stresses at other parts of the system, and thus causes other 
faults to appear within a few days. Very noticeable groups 
of failures, probably thus caused, may be observed in the 
fault records of all large power supply systems. 

Next to external causes, failure of cable joints is the 
most important traceable cause of faults. The actual method 
of jointing is hardly less important than the choice of a 
suitable insulating material. A good mechanical joint having 
been secured, it is important that no air be left in the 
interstices of the completed connection. The jointed con- 
ductors should be carefully taped, each turn being well 
painted with some reliable, non-drying, insulating varnish. 
The joint should then be thoroughly impregnated with hot 
compound. Paraffin wax may be used as a joint insulator, 
though its considerable contraction is often a disadvantage ; 
well-boiled wax is free from air. 

The use of paper tubes round the joint of each conductor 
is a convenient method of ensuring that a safe minimum of 
insulation is provided. The insulation resistance of a cable 
joint should be greater than that of the cable itself, so that 
there is no risk of subsequent trouble at the joint. 

Puncture by surge pressures is now a much less prolific 
cause of breakdown than formerly, owing to the better under- 
standing of the conditions leading to resonance, and of the 
surges caused by switching. The practice of connecting 
cables to generators before starting the latter is seldom 
possible, and is, in any case, subject to numerous dis- 
advantages, not the least of which is the danger of running 
the generator for an appreciable time at a resonant 
frequency. A much simpler and more satisfactory means of 
avoiding the sudden application of full pressure to a cable 
is to switch on through a high water resistance, which is 
then gradually cut out of circuit. 

Some cables are particularly unfortunate in their 
resonant properties and in the frequency of the harmonics 
of their supply voltage. In other cases, a particular 
length of cable, often the middle third, may be specially 
subject to breakdowns by surges. Gap discharge paths 
should be connected to the centres of such lengths. 
To guard against the transfereuce of pressure surges from 
overhead to underground cables, spark-gaps and water dis- 
charge paths are invariably inserted at the point of changing 
from the overhead to the underground route. 

Surge voltages may rise to two or three times the working 

ressure, or, in the case of very high frequency oscillations, 
considerably higher. In the latter case, however, the 
frequency is often so high as to make the risk of serious 


Arcs in a cable circuit are most dangerous 
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damage slight. 
as leading to serious surges. 

It should be noted that surge pressures are proportionately 
less serious in high-tension than in low-tension cables ; 
the factor of safety of the former is, however, the lower. (See 
later.) 

Bends rarely cause failure if the cable be well made and 
tested. 

Suppose two supply systems to be identical in every respect 
except that one supplies 5,000 Kw. and the other 50,000 Kw. 
Faults on the cable system of the latter, while occurring no 
more frequently on each cable, would generally be far more 
serious than those on the smaller system. This would be 
due to the much greater electromagnetic and electrostatic 
energy and mechanical momentum of the generators ready 
to “feed back on any fault in the system. Pressure alone 
does not determine the gravity of a breakdown. [Thus the 
bursting of a large hydraulic main fed at 700 lb. per sq. in. 
and in connection with a large hydraulic accumulator, would 
be accompanied by far more damage than the collapse of a 
small experimental 700 lb. per sq. in. piping, even supposing 
both to he fitted with equally rapid cut-off valves. ] 

The Public Service Corporation (New Jersey) found that 
of 52 faults occurring on their 13,200-volt three-phase 
cables in three years :— ] 

16 were due to external causes = 30'8 % total number. 
11 „ s joint failures = 212% „ 3 

25 „ „ true “ breakdowns” = 480% „ »" 

52 100˙0 95 

Again, the Manhattan Electric Railway, employing over 
350 miles of 11,000-volt cable, reports that the mean cable 
breakdowns on their system during the past 10 years, and 
including surges, joint failures and external causes, have been 
two per 100 miles per annum. Excluding external causes 
and surges, the average faults per annum now equal one per 
400 miles on this system. 

With regard to the life of high-tension underground 
cables, rubber-insulated lead-sheathed cables have a useful 
life exceeding 20 years. Such cables are now largely re- 
placed by paper-insulated lead-sheathed cables, which wholly 
depend for their insulation on the continuity of the lead 
sheathing. There are not yet sufficient data to form a reliable 
estimate of the life of the latter, but under favourable 
circumstances it should not fall short of 15 to 20 years. 
The durability of paper cables depends entirely on the soil, 
moisture and earth currents to which they are exposed. 

To reduce the risk of damage to the lead sheathing, 
especially in single-core A. C. cables, by the currents induced 
in it, the sheath should he earthed or, in the case of armoured 
cables, connected to the armouring at frequent intervals. 
The external metallic sheath, whether of lead (unarmoured) 
or steel (armoured) is generally grounded throughout its 
length; it is then exposed to chemical and electrolytic 


Corrosion. 


Limiting and Test Voltayes.—The pressure which a given 
cable will withstand without permanent damage to its insu- 
lation depends greatly on the time during which it is applied. 
This is most fortunate, since many surges of pressure, which 
would cause puncture of the insulation if maintained, 
actually die down before any injury is produced. 

Extra-high-tension cables should be able to withstand from 
2 to 24 x their working voltage phase to phase and phase 
to earth for five minutes without undue heating and with no 
injury to their insulation. 

Once a cable is installed it is hardly wise to subject it to 
periodical pressure tests. The latter produce no useful 
result, and are liable permanently to damage the insulation 
of the cable. It is preferable to rely on periodical measure- 
ments of the insulation resistance, and to make every pro- 
vision against electrolytic damage : every opportunity should 
be taken to examine cables for signs of such damage, and its 
nature, rapidity of extension aud conditions of occurrence 
should be noted. 

Cables operating at 20,000 volts or higher pressures have 
an appreciably lower factor of safety (as regards breakdown 
pressure, safety devices, &.) than have 6,000—10,000-volt 
cables, but this is generally quite permissible. For cables 
working at 25,000 volts or over it becomes necessary to use 
fairly large conductors in order to reduce the intensity of the 
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electrostatic stresses. On this account, and because of the 
considerable thickness of insulation required, three-core 
cables become unwieldy in such cases. It is, however, pro- 
portionately more costly to use three single-core cables : also 
dangerous pressures may then be generated in the lead 
sheaths if the latter he insulated, while if they be 
earthed the sheath c?R losses become serious. For 
single-core cables operating at 40,000 volts or over, 
these points become of considerable importance. For 
pressures exceeding 30,000-35,000 volts single-core con- 
ductors are probably best, for, apart from their cumbrousness 
in service, cables larger than 3 in. in diameter cannot be satis- 
factorily lead sheathed at present. Cable manufacturers are 
already willing and able to supply 50,000-volt, or even 
75,000-volt cables, should such be in demand ; so far as can 
be foreseen these cables would be proportionate in price, size, 
and safety to those made for voltages below 30,000 volts. 
Most of the advantages of 30,000-volt cables over 10,000- 
volt cables would be possessed by the 50,000 or 75,000-volt 
lines, as compared with 30,000-volt cables. It is not 
probable, however, that underground cables will be used for 
_ pressures higher than 30,000 volts for many years to come, 
and it is impossible definitely to determine at the present 
day, whether it would not be better to duplicate 30,000-volt 
cables rather than use a single cable at a higher working 
pressure. 

There is no doubt that underground cables can now be 
made to deal safely and efficiently with higher pressures than 
have yet been attempted in the localities to which under- 
ground high-tension transmission is confined. 

Overhead and underground transmissions (high-tension) 
both have their special applications, both are admirably 
suited to their own cases, and neither seems likely to 
interfere or even to compete with the other. 


ELECTRICAL DEVELOPMENTS IN 
GERMANY. 


(THE following article, with the exception of the two final para- 
graphs, was already in type when the contemplated financial 
absorption or control of the: Felten & Guilleaume-Lahmeyer Works 
by the A.E.G. was officially announced, as was briefly recorded in 
our last issue. ] 

The period of fresh movements and transactions in the German 
electrical industry, the Frankfurter Zeitung states, has only com- 
menced with the acquisition by the Zurich Bank for Electrical 
Enterprises of the majority of the shares in the Lahmeyer Co., of 
Frankfort-on-Main. The association of the group of the A.E.G. to 
the Lahmeyer group which has thereby been accomplished calls 
forth, as was probably not otherwise to be expected, counter 
transactions of other groups on the one hand, and on the other, 
efforts to perfect the policy of association begun in connection 
with the A.E.G. Unconfirmed stories, which appear with great 
definiteness, of course say that the A.E.G. will desire in the near 
future to obtain direct influence in the Felten & Guilleaume- 
Lahmeyer Works of Mulheim, by the acquisition of a 
large amount of the shares in the latter company partly 
from the portfolio of the Frankfort Lahmeyer Co. and partly 
from large shareholders at Cologne, in return for the issue of 
A.E.G. shares. Under circumstances, this operation would be asso- 
ciated with a very considerable increase in the capital of the 
A. E..: it is alleged otherwise that an offer of taking over new 
shares of the A. E G. is to be expected. 

The share capital of the Felten & Guilleaume-Lahmeyer Works 
amounts to £2,750,000, of which 4 800.000 is in the possession of 
the Frankfort Lahmeyer Co. and is booked at the price of 110 per 
cent. If now the A.E.G. were to acquire one-half of the holding of 
the Lahmeyer Co. in the Mulheim company's shares and also soine- 
what more than twice the amount from the possession of other 
shareholders in the Mulheim undertaking, these transactions would 
bring into the hands of the A.E.G. about one-half of the shares in 
the Felten & Guilleauine-Lahmeyer Works, and the definite con- 
nection of the latter with the A.E.G. would then be accomplished. 
That such a connection is probable in the course of the further 
development which has been paved by the successful offer of the 
Zurich Bank for Electrical Enterprises of shares in exchange for 
Lahineyer shares, has been previously emphasised by the Frankfort 
newspaper, which pointed out the mutual advantages of the com- 
bination of the cable and dynamo works of the two undertakings, 
and the influenoe of the A.E.G. in the world’s cable market. 

The powerful advance of the A.E.G. is, in a certain measure, 
automatically producing similar tendencies in the case of other 
electrical undertakings, as, in addition to the prevalence of certain 
ambitious efforts. the recognition predominates that only under- 
takings which are approximately of equal strength will be able to 
successfully compete with one another in the long run. In this 
connection it is explicable for reports to be circulated of endeavours 


to pave the way towards an understanding between the Siemens 
and Halske group and the Bergmann Electricity Works Co. It 
can, however, be characterised for the time being as improbable 
that an understanding will result between these two works up to 
a certain interchange of shares, to say nothing of a complete 
amalgamation, to which personal questions would perhaps be 
opposed. On the other hand, it does not seem to be out of the 
question that an attempt will be made to bring about a community 
of interests between the Siemens group and the Bergmann Works. 
Such an association is furthered by the similarity of the financial 
relations of both groups, as the Deutsche Bank possesses the lead in 
the financial syndicates of both undertakings. 

It is understood that leading personalities of the Siemens- 
Schuckert group have recently conferred with the principals of the 
Bergmann Co., and representatives of the former have ‘also visited 
the works of the latter company. Conversely a technical member 
and a commercial representative of the Bergmann Co. are shortly 
to make an inspection of various departments of the Siemens- 
Schuckert Works. It is obvious that after the events of recent 
weeks outsiders attach a definite purpose to these conferences and 
inspections—this all the more because the disposition for a mitiga- 
tion of the competitive fight outside the almost ineffective electrical 
price protection syndicate, which, in the meantime, is to collapse, 
must be admitted also by the principal outsider in the form of the 
Bergmann Co. It is, however, even assured that such inspections 
have no other significance than that of an exchange of visits, such 
as are not extraordinary between friendly, although competing, 
industrial undertakings, and which have previously taken place 
between Bergmann and Siemens, and also between Bergmann and 
the A.E.G. In particular, Siemens and Bergmann are not strangers 
to one another, as they have repeatedly given mutual orders. 

Another point of importance has to be taken into consideration 
which appears not to leave out of question an association between 
the Siemens group and the Bergmann Co. The latter, the 
Frankfort newspaper proceeds to remark, stands under the 
indication of declining remunerativeness. At the last general 
meeting the management suggested that the dividend would 
eventually diminish, and the keen contest in regard to prices which 
originated directly in connection with the extension of the 
Bergmann group in the electrical industry will not have improved 
the possibility of maintaining the high rate of dividend hitherto, 
which has been 18 per cent. in each of the past six years. Not- 
withstanding the diminished prospects of remunerativeness, the 
shares of the Bergmann Co. have recently been to a certain extent 
included in the upward movement of quotations in the market 
for electrical securities. It is not improbable that the justification 
for the present position of quotations is to be found in the endeavours 
for a further organising improvement in industry, which is also 
sought for by the Bergmann Co. 

At present everything. of course, seems only to be in embryo. 
The future must show whether the expectations expressed by the 
quotations of electrical companies are justified by the further 
development. In any case, the circumstances appear to press 
towards a further combination of the undertakings. Under circum- 
stances, this could lead to concentration, against which it seems 
inappropriate and improbable that customers would remain 
inactive, It has already been shown by the collapsed price pro- 
tection syndicate that customers are unable to bear without 
injury and are unwilling to bear too far-reaching arrangements 
between the large electrical firms, and the future will indicate 
whether, and if so, how far, the increasing combination in the 
electrical industry will produce a sufficient counter action on the 
part of customers. 

Since the foregoing was written, an important announcement has 
been officially made which will bring the Felten & Guilleaume- 
Lahmeyer Works under the control of the A.E.G., and reduce to 
three the number of leading competitors in the heavy electrical 
engineering trade in Germany. The announcement states that 
when the former was only able to distribute a 6 per cent. dividend 
for 1909 (as compared with & per cent. in 1908 and 10 per cent. in 
1907), owing to the former high dividends being prejudiced by the 
get-back experienced by the company's dynamo works at Frankfort, 
negotiations were entered upon for the disposal of this particular 
works. These have now led to an understanding with the A. E. G., 
whereby the Fe'te» © Guilleanme-Lahmever Co. will dispose of the 
dynamo works to the A.E.G. in return for new shares to be issu d 
by the latter. The works will be transferred to the A.E.G. in 
the form of a new company, with a share capital of £500,000 
and a reserve fund of & 150.000. The new company takes 
over the works and plant, together with inventory and stocks 
but exclusive of debtors and creditors. It has, however,. only 
been decided by the A.E.G. to acquire the undertaking on 
condition that a sutlicient number of shares in the F. & G..L. 
Co. is simultaneously obtainable on favourable conditions. 
Large shareholders in the latter have consequently resolved to 
transfer {800.000 in shares to the A.E.G.. so that the latter. in 
conjunction with the closely-associated Zurich Bank for Electrical 
Enterprises. will acquire £1,600,000 out of the total capital of 
42.750.000 of the F. & G.-L. Co., and thus secure a decided influence 
in this company, which will no longer continue the name of 
Lahmeyer in its title. The A.E.G. expects, moreover, advantage 
from the acquisition of the dynamo works by the removal of a 
troublesome competitor, and by thus obtaining a bare of support 
in the south of Germany, whilst the intimate connection of its 
cable works with the Mulheim Carlswerk will also give the company 
the lead in the department of submarine cables. 

The combination thns initiated is also to pave th» way for new 
activity by the F. & G.-L. Co. when free from iLe dynamo works. 
The acquisition of the £800,000 in shares is to take place by the 
exchange of new A,E.G.shures of the nominal value of £500,000; 
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a second issue of £500,000 is intended as the purchase price of the 
dynamo works; and a third issue of £500,000 is proposed to be 
offered to existing shareholders in the A.E.G. at the price of 
210 per cent., so as to provide capital for working and developing 
the dynamo works. The last-mentioned will render over & 1,000,000 
available for this purpose, whilst the purchase price of £500,000 
nominal also represents, on the basis of the present price of the 
shares, a sum of over £1,000,000. These three capital issues will 
raise the share capital of the A.E.G. to £6,500,000, and the total 
capital of shares and bonds or debentures to £9,000,000. An 
interchange of directors on the boards of the two companies is 
proposed. It may be expected that the Siemens-Schuckert Works 
Co., whose dominating sphere of activity in the south of Germany 


will be threatened by the present scheme, will seek to equalise 


matters in some way or other, and it would not be surprising if the 
company arrived at an understanding with the only important 
outsider now existing, namely, the Bergmann Electricity Worka Co., 
either by absorbing the latter, or by an agreement which would 
aim at meeting the expansion now resolved upon by the A.E.G. 


Á 


BREAKDOWNS OF MACHINERY IN 1909. 


THE annual report of Mr. Michael Longridge, chief engineer of the 
British Engine, Boiler and Electrical Insurance Co., Ltd., states that 
the year 1909 produced little of interest in the way of breakdowns, 
and the rate of increase in the inspection and insurance of engines 
fell off from 6 to 3 per cent., a decrease attributed to the bad state 
of trade. The rate of breakdown was slightly under one in ten of 
the engines insured. In the case of steam engines, the principal 
parts which failed were the following :— 


Per cent. 
Valves and valve gear ... s: vis Vs 341 
Air-pump buckets and valves ... aoe ae 10°7 
Spur gearing wes "T eas es 87 
Columns, bedplates, xc. € ies dis b 6 


Cylinders, valve-chests and covers - 5˙6 


No other item reached 5 per cent. In the case of gas and oil 
eng ines the figures over 5 per cent. were as follows: 

| Per cent. 
Valves and valve gear ... -— i -— 29°6 
Cylinders and cylinder ends ... oes eso 15° 

Main shafts... ... $us seš -— sve 13°4 
Connecting rods and bolts one Sis -— 9'4 
Governors and governor gear ... ste e 5˙4 

Gas- producer plante “ee ʻi swe 11°4 


The causes of the breakdowns are thus n — 


Steam, Gas and oil, 

= per cent. per cent. 
Accidents and causes unascertained ... 27 34 
Old defects or wear and tear ... e. 41 19 
Bad design or construction  ... $us 18 23 
Negligence dss - e. 14 24 


Mr. Longridge deduces hon this analysis, compared with previous 
records, that the design and workmanship of British steam engines 
are improving, and he notes with approval the reduced proportion of 
accidents due to negligence. As regards gas engines the verdict is 
not so satisfactory ; the weakest part is the crankshaft, and the 
author questions whether the time has not come to build these up 
instead of forging them in a sing le piece. 

The examples of steam-engine breakdowns described in detail 
present no very striking features. The importance of checking the 
supply of injection water before stopping the engine, when the 
air-pump is driven by the engine itself, and of stopping the engine 
before the air pump in the case of an independent condensing plant, 
is emphasised. The injurious effect of oil upon the foundations of an 
engine is illustrated, and the author points out that when engines 
are set on concrete instead of stone, the bed-plates should be carried 
either on strong cast-iron plates or on machined folding wedges at 
each holding-down bolt, so that, if the grouting yields, the bed can 
be made tight with the wedges ; tightening the boltsis apt to break 
the bedplate. 

The disastrous effect of sharp angles in keyways is again exem- 
plified. One instance is given of a turbine failure, due to corrosion 
or accumulation of deposit in the cylinder casing at the high-pressure 
eu resulting in the breaking-off of 13 rows of blades in the rotor 

and casing. 

The five gas-engine examples all relate to crankshaft failures, 
mostly in the crank-web, due to the inherent weakness of the 
material at right-angles to the shaft when forged in one piece. The 
author suggeste that the permissible working stress in these parts 
should be only half that allowed on necks and crank-pins, or else 
that the cranks should be built up. 

Turning to the inspection and insurance of electrical machinery, 
while the rate of increase has fallen off in this case also, the increase 
being 9°8 per cent. as compared with 1908, the breakdowns have 
decreased 4°1 per cent., and the cost 9°5 per cent. The rate of 
breakdown was for generators about l in 17 ; motors, D.C. 1 in 8, 
A.C. 1 in 9}; starters and controllers, 1 in 25. 

The failures are classified as follows :— 


Dynamos, Motors, 

per cent. per cent. 
Armatures and rotors svi jus 40 37 
Commutators and slip-rings... — 29 27 
Magnet coils and stators ~.. vis 12 20 
Miscellaneous... xs $us s 19 16 


In the case of starters and controllers the failures were as 
follows :— ; 


Resistance coils, per cent.. wes 52 
Contacts and awitch arms, per cent. ae 9 
Automatic apparatus, per cent. was es 21 
Parts not carrying current, per cent. — 18 


No fewer than 85 per cent. of the electrical machines insured 


are motors, and a comparison between D.C. and A. C. motor failures 
may be of interest :— 


D.C., A. C., 
per cent. per cent. 
Armatures or rotors sss 828 we 39 23 
Commutators or slip- rings. T" TE 6 
Magnet or stator coils kis n e. 15 49 
Brush gear and terminals ... TN rus : 8 
Parts not carrying current iss «a 12 14 


The causes of the breakdowns are thus analysed :— 
Dynamos. Motors. Controllers. 


Accidental, per cent. sha sie 5 2 5 
Dirt and neglect ... vs $i 20 26 19 
Age and deterioration... ie 16 » 14 17 
Bad work or design pt dis 23 14 14 
Overloading T nas es 1 1 2 
Unascertained — ... bis si 35 43 43 


One of the breakdowns, in a 500-volt dynamo, was due to an 
iron ferrule which must have been dropped into the armature 
before the commutator connections were all soldered up. Yet the 
machine had run for-about two years before the inevitable short- 
circuit took place. The oil in a mining motor controller box took 
fire, and ignited the cables leading from it; the author points out 
the uselessness of the sand provided under the Special- Rules 
for the extinction of fires, in the case of these vertical cables, and 
suggests that chemical extinguishers might be more effective. A 
very troublesome breakdown took place in connection with an 
induction motor, which sometimes started all right and sometimes 
stuck ; it was eventually found that the upper halves of the bushes 
were worn and allowed the rotor to come into contact with the 
stator under the pressure of the gearing. This leads Mr. Longridge 
to the suggestion that the shields over the end windings of such 
machines should be so arranged that the width of the clearance 
between the rotor and stator can be inspected without dismantling 
the machine. A bad case of formation of nitrous compounds in the 
stator coils of a large induction motor running on 11,000 volts is 
described. The fact that high-pressure conductors, whether 
forming parts of machines or in cables, when well-insulated 
and of large capacity may remain charged for a considerable time 
is pointed out, and the necessity of caution in handling such is 
very properly emphasised. 

Dealing with hoilers, the chief engineer considers the increase of 
41 per cent. in the number under inspection very satisfactory, 
having regard to the rate at which small steam engines are being 
supplanted by gas engines and electric motors.” During 1909 
there were only three explosions of land boilers, without fatal 
results. 

Several tests carried out by the company are included in the 
report. One deals with the measurement of the discharge of a 
turbo-blower with the aid of the Pitot tube; another is a test 
of a 500-Kw. exhaust steam turbo-generator, with a turbine of the 
impulse type, fed for the purpose of the test with steam from 
boilers, through a reducing valve. The steam was therefore super- 
heated about 78" F., making the consumption lower than it would 
have been with exhaust steam. "The trial lasted seven hours, and 
the steam per KW.-hour at full load was found to be 40 lb. Trials 
were carried out on a horizontal compound tandem engine of 1,250 
I. H.P., made in Belgium and erected near Manchester; the steam 
consumption at full load was 10°75 lb. per r.H.P. per hour, the 
steam being supplied at 146'5 lb. per sq. in., superheated 171° F. 
The equivalent consumption of saturated steam was 11°72 Ib., and 
the thermodynamic efficiency of the engine was 0°59. 

Another test was carried out, on a boiler designed by Prof. 
Nicolson, to demonstrate the effects of counter currents and high 
velocities of gas and water over heating surfaces, and to prove that 
the heat transmitted through a boiler plate is proportional to the 
product of the density and velocity of the gas current. The 
details of this interesting trial are given in full. A Cornish boiler 
was used, specially constructed for the purpose of the tests; the 
flue beyond the bridge was lined with firebrick for a distance of 
b ft. 4 in. to form & combustion chamber, spanned by a firebrick 
arch to break up the gas current; beyond this chamber a plug of 
firebrick was inserted, reducing the area of the flue to 
an annular passage about 2 in. wide and 10 ft. long, 
the diameter of the plug being 3 ft. 1 in., to force the gases to 
travel at a high velocity in close contact with the plates. After 
leaving the internal flue the gases passed through an “evaporator " 
containing 102 small water-tubes, and an “ economiser " containing 
90 small water-tubes, Induced draught was provided by a fan 
beyond the economiser. The total heating surface was 656 sq. ft., 
and the grate area 18˙1 sq. ft. Forced circulation of the water in 
the evaporator tubes was provided, and the steam for the fan and 
pump amounted to from 10˙8 to 14°6 per cent. of the total output 
mainly for driving the fun. Evaporations (from and at 212°) up 
to 23 lb. per hour per sq. ft. of heating surface were recorded, and 
the thermal efficiency was from 738 to 79/1 per cent., the net 
efficiency, after allowing for the fan and pump consumption, being 
from 644 to 69:1 per cent. 

The temperature attained in the combustion chamber exceeded 
2,000* F. The mean velocity of the gases in the contracted part of 
the flue was from 64 to 110 ft. per second, and upwards of 32,000 
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B.TH.U. was transmitted through the “ plug flue” per sq. ft. per 
hour—the rate of transmission probably exceeding 40,000 B. T H. u. 
The draught pressure near the fan was generally about 18 in. or 
19 in. of water. 

The equivalent evaporation. per Ib. of dried fuel (from and at 
212°) was between 10 and 12 1b. of water, and the total evaporation 
per hour ranged up to 7,010 lb. 

The author states that having in view the hich rates of com- 
bustion and evaporation, the thermal efficiencies obtained are 
exceptionally good, and the results recorded should be useful to 
designers, 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


RUSSIA (continued from page 399) :— 


Rodble = 2s, 13d. ; poud = 36 lb. 
Roubles 
per poud. 
Machines and apparatus, complete or incomplete, fitted 
together or in parts: 
Of cast or wrought-iron or of steel, with or without 
copper to an extent not exceeding 25 per cent. of 
the total weight of the machine 
All kinds not separately designated! ... we 210 
Gas and petrol motors, steam engines and electric 
' locomotives, compressors and ice-making and 
' refrigerating machines, also spare parts im- 
ported together with the machines ... e. 320 
All kinds of machines and parts imported separately 
made of coppet or its allovs, or in the composition 
of which copper, or any alloy of copper, is present 
in a proportion exceeding 25 per cent. of the total 
weight of the machine = ns "m e 8 
^. Dynamo-electric machines and electro-motors of all 
kinds... ges s ora “ds kis eo 87500 
Transformers "Ie T dis ids vis e. B0 
Parts of dynamo-electric machines and transformers: 
Coils m" - sii "cs aie e. 17770 


Armatures and collectors 808 TP 85 . 1275 
Beds with parts (besides the plugs) of copper. 8˙50 
Other parts: 


Containing more than 25 per cent. of copper ... 8 
Of iron or steel, and not containing more than 
25 per cent. of copper  ... sia p . 420 
Electro-technical measuring appliances (ammeters, 
wattmeters, voltmeters and calculutors) and parts 
thereof ... aie M Usi ese oes e. 12 
Optical, physical, chemical. mathematical appliances 
and apparatus, instrumenta, &c., for medical purposes, 
manometers, vacuometers. indicators and calculators 
"(other than those mentioned above), electrical 
switches and cut-outa, caps for electrical incandes- 
cent lamps. rheostats and commutators of all kinds 
fitted together or in parts; telegraphic and tele- 
phonic apparatus? electrical and pneumatic bells, 
and accessories for electrical signalling, and separate 
parts of all these ee ia -— iN e 9 
Electrical incandescent lamps, mounted T e. 30 
Ditto, without mounting... jus T jns el 60 
Spare parts of electric bells, batteries, and other 
uppliances which wear out by use and require to be 
replaced by new ones, such as zinc, copper and other 
plates for cells, carbons for the same, and for lamps, 
lanterns, cc .. Dutiable according to the material 
of which composed. 
Railway and tramway cars, other than horse : 


Goods wagons, per axle T jas — e. 360 
Carriages, Ist and 2nd class (composite), per axle... 615 
^ 2nd and 3rd class " T 495 
" Ist class, per axle ... 855 jas . . . 60907750 
- 2nd class, per axle ... iva v eee 532700 
5 3rd class, luggage and mail vans, per axle 450 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled * for this journal by Messrs. W. P. Tloxrsox & Co., 
Electrical Patent Agents, 245, High Holborn, London, W. C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


20,089. “Improvements in and relating to switches and like apparatus.” 
Sirens Bros. Dinamo Wokka, LTL., and C. E. SHANN. August th. (Com. 
plete.) 


20,095. “Improvements in and relating to electrically-operated plaving 
apparatus for musical instruments.“ D. M. CIAux. (Telelectric Co., United 
Htates.) August th. Complete.) 

20,101. *'Inproveinents in current collectors or contact columns for electric 
@eranes and the like." A. West & Co., Lro, and W. J. MoocoRIDuE, 
August 29th. 

20,111, “ Perforator and transmitter for printing telegraphs.” J. Car- 
PENTIER. (Date applied for under Hec. 91 of the Act, November 5th, 1909, 
being date of application in France.) August th. (Coniplete.) 


20,118. “Improvements im and relating to the control ot electrically. 
operated lifts, elevators and the like." H. C. WALKER and R. Wayooop axb 
Co., Ltp. August 29th. 

20188. “Cutting tool permitting of removing without heating the swellings 
formed on the links of electrically-welded chains.” C. PRETD'HOMMR. 
August th. (Complete.) 

20,156. ''Improvements in ceiling roses for electric light pendant fittings 
and the like." L. M. WATERHOUSE. August 30th. 

20,180. Improvements in and relating to anodes for electrolytic purposes.“ 
H. E. BEACH. August 30th. 

20,248. ‘Improvements in cableways for dumping mounds.” W. WxInꝝ. 
(Date applied for under Bec. 91 of the Act, August Slst, 1909, being date of 
application in Germany.) August 30th. (Complete.) 

20,249. ''Improvements in and relating to electrically-driven ring-spinning 
machines.“ A. C. Eb5oRALL and Brown, Boveri & Co., Lip. August 30th, 
(Complete.) * 

20,257. Improvements in automatic electric switches." H. Lerrxzr. 
August 30th. 

20,926. Electric circuits for railway signals." Six MNS Bros. & Co., Lr». 
(Siemens & Halske Akt.-Ges., Germany.) August 8lst. (Complete.) 
ie '" Improvements in permanent magnets." G. Hooxuax. Beptem. 

r Ist. 

20,991. Improvements in sealing wires and the like." V. M. Hutron. 
Septeinber Ist. 

20,399. “Improvements relating to sound magnifying devices for telephones 
also applicable for use with talking machines." A. E. Lamxim and P. C. Pace. 
September lst. (Complete.) 

20,404. Improvements in or relating to electrical furnaces.” M. Retnex- 
BURG. September lst. (Complete.) 

20,410. “Improvements in and relating to electric sparking plugs for 
internal -· oombustion engines.“ T. H. WiLLIAMS. September Ist. 

20,483. Improvements in and relating to electromagnetic couplings for 
shafts.” G. W. Money. September Ist. 

20,441. Improvements in receiving apparatus for wireless telegraphy.” 
Marconi’s WIRELESS TELEGRAPH Co., LTD., and H. J. RovNp, September 
lst. ( Complete.) 

20,443. Automatic rheostat for mechanically cutting out and reinserting 
resistance of electric motom.” M. T. MEpway. Septeinber 1st. 

20,444. Combined electrical and mechanical lift gate or door, lock anl 
catch." M. T. Mepway. September Ist. 

20,447. ‘Improvements in and connected with electric heaters." Spauxv- 
LETTI, Lro., and H. H. Hol. AEB. September lst. 

20,155. “Improvement relating to electric motor for blowing organs and 
harmoniums." H. W. Laxton. September 2nd. 

20,460. ‘‘ Improvements in automatic electric switching apparatus.“ A. J. 
HowAR D and A. C. ALLEN. September 2nd. 

20,478. Improvements in or relating to memorandum and like appliances 
for use in connection with telephones and other purposes.“ E. F. M. BRAxsox. 
Beptember 2nd. l 

20,526. *''Electrically-actuated N with type-wheel and keys.” 0. 
FiscHER. September 2nd. (Complete.) yey PS : 

20,546. Improvements in and connected with boxes for carrying incan- 
descent gas mantles and electric globes.” A. A. Brows. September ard. 

20,585. Improvements in or connected with devices for making and 
breaking electric contacts." F.H. VARLEY. Beptember8rd. `` | F 

20,594. "Improvements in the production of steel by electrical method. 
T. Levoz. (Date applied for under Sec. 91 of the Act, September 4th, 1909, 
being date of application in Belgium.) September 8rd. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
Pol Messrs, W. P. THoxPsoN & Co., 985, High “Holborn, C, and af 
Liverpool and Bradford; price, post free, 9d. (in stampa). 


1909. 


MetTaL MorlLDixa For Ewcasina ELECTRIC WIRES AND APPLICABLE POR 
ScupportTina Pictures. P. T. Kenny. 17,999. August 4th. 

ELECTRIC ADVERTISING Sions. H. A. Clements. 18,810. August 9th. 

ELECTRODES For Anc Lamps, F. M. Lewis. 18,469. August 10th. 

RrckiVING APPARATUS FOR WIRELESS TELEGRAPHY.. G. Marconi and Marconi's 
Wireless Telegraph Co. 18,922. August 17th. 

RECORDING AND INDICATING OF THE WorkiNG or HypRAULIC. AND. ELECTRIC 
Lirts on Hoists, H. A. Matear, T. F. Kenney and H. Woodhouse. 19,203. 
August 20th. 

Execrric InpucTioN Furnaces. R. Evans-Jackson. (A. Hiorth.) 21,502. 
October 12th. 

Automatic TELEPHONE ExcHaNGES. Siemens Bros. & Co. (Siemens & Halske 
Akt.-Ges.) 27,458. November 25th. 

METHOD oF CHARGING ELECTRIC Resistance FURNACES. A. Petersson. 97,674. 
November 27th. (Date applied for under International Convention, January 
Ith, 1909.) 

Workinu oF SinGLE-PHASE ComMMUTATOR DyNAMO-ELECTRIC Macar 
Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) 329,04. 
December 13th, 

PREFAYMENT APPARATUS FOR THE BUPPLY or Gas, ELECTRICITY, OR THE LIKE. 
J. Hansford and J. F. Wright. 10,934. May 8th. 


| 1910. 


ELECTRICALLY OPERATED INDICATINO, REGISTERING AND. CONTROLLING Dryteri. 
Soc. d’Electricité ** Nilmelior " and J. E. Colas. 627. January Ih. (Date 
applied for under International Convention, January 18th, 1903.) 

Apparatus Fok Pr RITVISq Liguips mv Execrricity. H. B. Hartman. 1,91 
and 1,462. January 19th. 

'ITE£LEuRAPHIC RELAYs,. I. Kitsee. 2,849. January 31st. 

Evectric FIRB AND BURGLARY ALARM Contact. J. Philltps-Woodey. 5,510. 
March bth. (Cognate application, No. 8,573 of 1910.) 

Susrension oF Enectric TROLLEY Wires. M. Jellinek and J. F. de Tovarot. 
N. BI. April 12th. (Date applied for under International Conventioe, 
July 19th, 1909.) 

PREPARATION TO BR EMPLOYED iN. Making ELECTROLYTE FOR din 
Barrkkiks, B. E. R. Newiands and R. M. Parkinson. 9,176. April 15th. 
(Application for Patent of Addition to No. 11,926 of 1% 9.) i 

ELECTRIC Crrcure BREAKER, Adams Manufacturing Co. (Cutler-Hamme 
Manufacturing Co.) 10,771. May 2nd. 

MANUFACTURER OF AN IMPROVED BENT LEVER FOR INTERRUPTERS, BUCH A 
USED IN CONNECTION WITH JGNITION DEVICES IN INTERNAL-COMB! 1105 
HEN GI NEN. Firm of Robert Bosch. 13,659. June 4th. (Date applied 
under Inter national Convention, February 4th, 1910.) 
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BRITISH AND AMERICAN TRAMWAYS. 


THE publication of statistics relating to American tramways 
has moved a financial contemporary to compare the condi- 
tion of tramway enterprise in this country with that of 
the United States. 

It is obviously easy to make comparisons, but the difficulty 
is to draw clear and trustworthy conclusions regarding them 
The figures revealed by the American census show that at 
the end .of the year 1907 the United States possessed 
1,236 tramway systems, while the total number of lines in 
operation in the United Kingdom amounted to 305. With 
such a large difference in the number of systems in opera- 
tion one is not surprised to learn that the capital account of 
the American systems is more than ten times that of the 
English, and the income about seven times greater. 

To set up a number of comparisons between the number 
of passengers carried and the profits earned is not of 
much value, however, on account of the extremely differing 
conditions which exist in the two countries. 

Primarily the attitude of the public of the two countries 
towards tramways is widely different. It has to be remembered 
that in England the tramways have in many cases come into 
existence after the development of the district, whereas in the 
United States the tramways to a great extent have been the 
means of opening up and developing populous districts. In 
addition to there being less flexibility in the conditions 
obtaining in this country, there already existed a means of 
transit which, while inefficient, was nevertheless an influential 
factor in retarding the development of tramway enterprise. 

It became customary in the United States, when opening 
up townships or estates, to construct first of all a tramway 
line, the theory being that the populace would follow the 
system, but this, while being a root idea in the development 
of the American tramways, has had no corresponding influence 
in the United Kingdom. 

It is true that when electric tramways were being intro- 
duced some 15 years ago, it was thought they would assist 
in the development of the suburbs, but while, to some extent, 
this has been realised, it is generally admitted that it has 
proved somewhat of a failure. It is not difficult, of 
course, to point to instances where a neighbourhood has 
been, to some extent, helped ; but, on. the other hand, 
one could point to many miles of tramways constructed 
in accordance with this idea, but which are on those 
particular sections hopeless failures from a financial point 
of view. 

This peculiar phase of tramway enterprise in the United 
Kingdom demonstrates the difficulty of forecasting with auy 
degree of accuracy the traffic possibilities of a given district, 
while our American friends have been more or less able to realise 
Even in London, with a con- 
stant stream of people in all directions, there have been 


their expectations of traffic. 
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some remarkable results; comparatively congested neigh- 
bourhoods have given in some cases but poor returns, while 
apparently unpromising districts quite falsified 
expectations. 

In comparing the tramways of the United States with 
this country, one has further te remember that we have here 
developed on rather distinct lines. For the most part, 
tramways are owned and operated by municipalities, and 
whatever views one mày hold on the general question of the 
merits of private and municipal ownership, one has cer- 
tainly to admit that municipal systems have been distinctly 
limited in the areas over which they can operate. 

A notable example is that of Birmingham, the tramway 
systems of which have been in every sense a conspicuous 
success, but have been nevertheless seriously cramped by the 
limitations of area over which either the municipal or the 
company lines could be operated. 

These are some of the factors which are indigenous to the 
country, but there are other matters which have seriously 
retarded tramway development. 

We are saying nothing new when we point out that the 
initial cost of electric tramways has proved in many 
places prohibitive ; for while one naturally expects a high 
standard of construction in the centre of towns and cities, it 
is inconceivable that throughout the suburbs and country 
districts the same regard should be paid to the details of the 
system. At the same time, one has to bear in mind that in 
this country the roads are for the most part of a first-class 
character, and with the introduction of the tramways on 
their surface, it was obvious that special restrictions would 
be enforced in regard to the permanent way ; but while it 
has been desirable to maintain the surface of the road in 
good order, it was hardly necessary to go to the extravagant 
lengths that one has seen in tramway systems outside the 
London area. For instance, to carry wood-paving through 
country lanes and suburban roads is a form of expenditure 
which is wholly unnecessary, and has an important influence 
on the earnings. 

It is clear that the standard of construction in this 
country was bound to be a good deal higher than was con- 
sidered necessary in the United States, where the roads are 
not particularly good, and the inhabitants are inclined to put 
up with a more flimsy overhead construction than would pass 
muster in this country. 

It is interesting to recall here that dollars were lost by 
the million on early trolley line systems in the States. It 
is generally admitted that their loss, and our delay, was in 
some respects our gain. 

Mr. S. Sellon, in the course of the discussion at Dublin on 
Railless Traction in June last, said that the fact that some 
tramways and light railways had not returned very generous 
dividends to their shareholders, or satisfactory results to the 
ratepayers, was not due to any other cause than to over- 
capitalisation as well as wasteful and extravagant expenditure. 
There were a number of tramways which ** would to-day be 
an unqualified success if the capital employed for the purpose 
had been spent ina legitimate manner instead of swelling the 
pockets of promoters, and unjustifiable demands of local 
authorities.” 

Another influence which has operated against the success 
of British tramways has been the exceedingly low fares. We 
are quite aware that owing to the comparatively low railway 
fares, it was necessary, in order to attract the public, that 
tramway charges should be on a moderate basis, but we 
think, in many cases, they are absurdly low, and there have 
been far too many concessions granted to particular classes 
of the community. 


have 


As was pointed out by Alderman Flint in his paper read 
at the Municipal Tramway Conference this week, it has 
become very necessary to watch carefully the demands made 
by municipal tramway employés, who, as Mr. Spencer in his 
presidential address reminds us, now number about 60,000. 

Halfpenny fares, as a consequence of success in one town, 
have been repeated in other places in the most reckless 
manner, the consequence being that some tramway concerns 
have not only never been in a position to show an adequate 
return on the capital expenditure, but we are afraid that they 
have not been able to meet depreciation and renewal charges 
in a very satisfactory manner. 


THE scheme for harnessing the wind 
and utilising solar radiation for producing 
euergy for industrial purposes, which Prof. 
Fessenden brought forward at the B.A., is 
interesting. We give elsewhere in this issue the figures on 
which Prof. Fessenden bases his statement that energy so 
produced can be stored and distributed for industrial 
purposes more cheaply than energy produced as required by 
steam or gas engines. The scheme is, we understand, to be 
tried on a large scale in the States, at a place where coal is 
dear and the solar radiation unusually high. The practical 
experience now to be obtained will be more valuable than 
anything else in proving what can be done, and the reli- 
ability of large windmills and solar-radiation boilers. In 
the meantime, the difficulties due to the intermittent nature 
of these sources of power seem to us to be large. As an 
example, the mean horse-power to be derived from the solar- 
heat tank about to be constructed is given as 800 Kw., but 
the discussion showed that when the sun was most powerful 
30,000 H. P. could be obtained. We are not informed what 
the maximum capacity of the steam turbine (which is to 
take steam from the tank at atmospheric pressure) is to be, 
but it seems to us that the estimated capital cost of the 
plant is low, Again, it is not improbable that in such hot 
climates the circulating water for the condensers for the 
turbine may be difficult to obtain in sufficient, quantities at 
low temperature. In any case, the steam turbine will be 
worked on widely-varying loads, and must be uneconomical 
at the extreme points of the range. Turning to the wind 
power, the same variation in available power has to be met, 
and the maximum load obtained from the wind must be 
many times greater than the mean load distributed from the 
station. The windmill and the pumps connected to it have 
to be designed to deal with this high maximum, and the 
factors of safety must be large, enough to prevent the mill 
being destroyed by a hurricane. Bringing the matter down 
to central-station practice, we admit that the coal bill is 
wiped out when wind and sun are harnessed. On the other 
hand, the power factor of the generating station is miserably 
low, and hence capital costs must be high. It remains for 
Prof. Fessenden to justify his capital costs from actual 
experience ; even then we should want to see his repair bill 
before endorsing his statement that windmills round our 
coast will render the Carville power station obsolete. 


Power from 
Wind and 
Solar Heat. 


SHORT reference was made in a recent 
issue of the ELECTRICAL REVIEW to the 
paper read by Mr. Putnam before the 
Am. I. E. E. at their last annual convention, but the matter is 
likely to be of such importance, as a factor in the economical 
operation of our electric railways and tramways, that we 
have abstracted the paper for the benefit of our readers. 

Any apparatus which cau lead directly to a saving of 
24 Jer cent. in power eonsumption is worth a few minutes' 
consideration, One of the eminent speakers pointed out, in 
the discussion of this paper, that the alleged increase of 
coasting time on the Second Avenue division of the 
Manhattan Elevated meant 1.000 per day saved out of 
* 1.000 for power. 


The Coasting 
Clock. 
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The direct economy seems to he marked enough, but it is 
not the only one, for the value of a driver is computed by 
taking out the ratio hetween his total running-time and the 
portion of that time spent in coasting as recorded bv the 
clock, so that he is anxious to reduce the station stops to the 
utmost, and in that way the service is accelerated. 

The paper as it stands will be of greater interest to the 
London Tube engineers than to tramway engineers, as it 
deals with heavy trains running at very short headway over 
a section with stations every 1,760 ft. ; but the facts can he 
applied with equal cogency to urban tramways, where the 
number of stops per mile is higher, and high rates of 
acceleration and braking are by so much more important. 

We were impressed favourably with the German system of 
time-meters when it first came under our notice, and we 


have watched the slow but convincing progress of that . 


system in this country with interest ; but the latest, develop- 
ment of the idea should become popular more quickly, as it 
takes into account the time spent in braking as well as iu 
using power. “Coasting is the recovery of power already 
used, and is the key to the problem." 

One thing is quite certain : whether ampere-hour meters, 
watt-hour meters, power-time clocks, or coasting-time clocks 
ure installed on the cars, whether the poles or the tracks are 
marked to indicate when power is to be shut off, or whether 
some other ingenious device is used with the object of 
cutting down the consumptiou of energy, every record is of 
success in the attainment in some degree of that object; and 
we are convinced that every board of directors and every 
tramway committee which has not authorised its officials to 
take the necessary steps to secure the substantial economy 
which is bound to follow on a very modest expenditure, is 
either ignorant of modern progress or careless of the 
interests which its members represent. 


A CARNEGIE expert read a paper 
recently before the Street. Railway Associa- 
tion of the State of New York, in which 
he gave an account of the general lines of manufacturing 
the Schoen all-steel wheel. The life of these wheels, of 
which there are 400,000 in use, is 150,000 to 175,000 
miles, but the author gives no reasons which help us to see 
in what ways such a wheel is superior to the steel-tired 
wheel, which is said to have as long a life, and is scrapped 
only as to its worn-out tire at the end of any one of its lives. 

A more interesting paper, read at the same meeting, was 


Rolled-Steel 
Wheels. 


one on gears and pinions, and the general conclusions are 


worth noting :—“ All tests and experiments clearly indicate 
the advisability of using high-grade heat-treated steel, or 
case-hardened steel, for gears and pinions used with railway 
motors which are of 75-H.P. capacity or under, while heat- 
treated carbon steel alone i8 best suited for gears and pinions 
which are subjected to higher tooth-stresses by motors of 
large capacity ; for not only will the breakage of the teeth 
be reduced to a minimum, but the cost of the gearing per 
car-mile run will be considerably lowered, notwithstanding 
the high price paid for it.“ | 

Tramway engineers should read the whole paper in the 
Electric Railway Journal for July 2nd, for it is evident that 
there is a good deal of money to be saved by choosing the 
right kind of gear material. Our practice is much the same 
now as it was in the beginning of electric traction, and it is 
reasonable to suppose that progress has been made somewhere 
in the world in the matter of gears as in every other thing. 


SOME years ago a good deal was said 
and written in America aud over here 
about the correct number of motors to 
drive a double-truck car. The ELECTRICAL REVIEW was 
inclined to uphold the growing American practice of using 
four motors, thus driving all axles, and utilising 100 per 
cent. of the car-weight, as against the so-called maximum 


Two or Four 
Motors ? 


traction arrangement with one larger motor per truck and 


two idle axles per car, which carry from 25 per cent. of the 
total weight, except, when they are kicking up in the air and 
Jumping points. 

For level roads and average British speeds possibly two 
motors per double-truck car would be satisfactory enough, 
hut as grades or speeds increase, the distribution of motors 
becomes a serions matter, and the case for four motors has 
not been weakened since the controversy first saw light. 
This opinion is strengthened by a discussion which took 
place at a recent meeting of the committee on equipment of 
the American Street and Interurban Railway Engineering 
Association. A perusal of the report of this meeting in the 
Electric Railway Journal shows us definitely that a four- 
motor equipment is more satisfactory than a two-motor 
equipment wherever grades are severe, wherever high 
acceleration is required, or wherever high speeds are in vogue. 
None of the speakers are reported to have made reference to 
braking, but it is evident that wheel-braking upon four 
equally loaded axles will be more effective than upon two 
pairs of unequally loaded axles. Theoretically this may be 
incorrect, but stern practice and human brake-adjusters 
make all the difference. mE 

We look forward to reading a report on the whole subject, 
which is in course of preparation by the superintendent of 
shops of the Baltimore Tramways Co. 

The writer of a leading article in the Elertrir Railway 
Journal strives to make a case for one high-powered motor 


, per truek on the ground of weight saved, but the figures 


look as if a comparison were being made between the most 
up-to-date motors and motors of some years’ standing. 
Undoubtedly there is a considerable saving in dead weight 
to be credited to the two-motor equipment, and, as we said 
before, undoubtedly a two-motor equipment will fulfil all 
conditions admirably in a great number, probably in a 
majority, of cases; but there is nothing to beat a four- 
motor car for good all-round service and safety on hilly lines 
or on routes which are worked at high speeds. 


Ir is now about three years since an 


uie iid Me energetic advocacy was put forward in 
of Schemes, Germany in favour of local authorities and 


other bodies being required, when approach- 
ing manufacturing firms with a view to the preparation of 
schemes for lighting, traction and power transmission, to 
pay the comparatively large expense involved in the matter. 
Whether the plea then advanced had any practical results 
cannot be definitely asserted, but an instance has now to be 
recorded in which contributions have already been made in 
connection with an electric railway scheme between Cologne 
and Cassel. The promoter of the plan is the Bergmann 
Electrica! Enterprise Co., which is the so-called trust 
recently constituted by the Bergmann Electricity Works Co. 
Apparently the initiative in the matter has been taken by 
the former, and not by the local authorities, and it is there- 
fore all the more agreeable to the promóting company that 
some of. the local authorities have given practical proof of 
their desire to facilitate the preliminary works. Thus, the 
Town Council of Cassel has granted the sum of £100 for 
the purpose, and the towns and communes of Waldeck and 


Westphalia, which would also be connected by the railway, 
have also sanctioned or promised contributions, whilst 
Cologne likewise proposes to make a grant; but the town of 
Corbach has been compelled, owing to the unfavourable 
situation of the finances of the locality, to refuse to follow 
their example. Several districts have offered to place land 
free of charge at the disposal of the promoting company for 
the construction of the railway, but in the final result the 
latter will have to deal with the Prussian State Railway 
authorities, who, generally speaking, are opposed to such 
schemes on the ground of probable diversion of traffic from . 
the ordinary railways. 
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ELECTRIC DRIVIN G IN TEXTILE MILLS. 
By L. CROUCH. 


THE whole problem of the electrification of textile mills is 
of comparatively recent inception—indeed, its chief growth 
has been confined to the last few vears. The stakes at issue 
were so high, and tlie innovations proposed so radical, that 
progress was naturally slow in the early stages, but the 
results of electrical working have proved so satisfactory that 
its future expansion cannot be doubted. Several 11 
have recently been published on this subject, among them a 
review by the author in these columns,“ but so wide 
is the field that no apology is required for the following 
notes further examining che question of electrie driving in 
the textile industry. 

It is shown below that several slight but important 
alterations in the design of textile machines are advisable in 
order to secure the full advantages of electrical operation, 
but up to so recent a date as 1907 the design of textile 
machinery specially for electric driving was carried out by 
British makers to a very limited extent, and even then 
mainly on plant built for foreign customers. So far as can 
be at present estimated, the spinning mills of Lancashire 
require for their operation some 500,000 H. P., while a similar 
demand is yielded by the weaving, bleaching, printing, 
dyeing and finishing industries ; of the grand total textile 
demand of Lancashire, probably exceeding 1,000,000 H.P., 
only some 5 per cent. or 6 per cent. was electrically operated 
in 1908, and it is improbable that more than 10 per cent. is 
electrified at the present time. Much of this immense 
demand is supplied by steam plant of such high grade, and 
such recent installation, that its replacement by electrical 
apparatus is out of the question for 10 or 20 years at least. 
The remainder offers a splendid field for electrical enterprise, 
both as regards equipment and power supply. 

For reasons clearly stated in the previous article already 
referred to, new mills offer a simpler and more satisfactory 
solution to the electrical engineer than do steam mills, the 
conversion of which is controlled by many complex factors, 
some of which materially detract from the advantages 
properly associated with electrification. Nevertheless, both 
new and old mills are now quite commonly equipped with 
electrical in place of mechanical drive. A study of the 
conditions to be met, and of the results obtainable, therefore 
hecomes of great importance to electrical engineers. 

The Wide Influence of Electric Driving.—1t is often 
erroneously assumed that electric driving amounts to 
nothing more than a conversion of the means of trans- 
mitting power from the prime mover to the textile machines, 
res that the electrical equipment is no more than an 
alternative to belting, gearing and shafting. Fortunately, 
electrical operation is subject to no such restrictions; it 
undoubtedly affords in general & more efficient means of 
transmitting power from point to point, but it-has also many 
other advantages, some obviously practical, some abstract, but 
none the less valuable. "The nature and extent of the chief 
of these advantages are examined below. 

» Reliability.—It is frequently urged that in mechanically- 
driven mills only the breakdown of the prime mover has to 
be guarded against as a possible source of shut-down, whereas 
in eleetrically-driven installations every motor becomes an 
added risk of breakdown. Such a contention is ridiculous ; 
so small a failure as the seizing of a shaft bearing in a 
remote part of a textile mill may, with mechanical drive, 
cause temporary complete cessation of work, while broken 
driving ropes, &c., cause more or less hindrance, according 
to circumstances. On the other hand, with electrical 
driving, any failure, whether of bearing, shaft, rope or 
motor can only affect the machine or group of machines 
driven by the latter. The total number of breakdowns per 
annum (mostly trifling) may possibly be somewhat increased 
by the use of departmental, group or unit drive, as the case 
may be, but in return is secured the valuable guarantee 
that any trouble, great or small, only affects the machine 
or group of machines directly concerned. 

Lfficiency.—One of the chief claims in favour. of electric 
driving in textile mills is the higher overall efficiency of the 
plant from the prime mover to the productive machinery. 
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One would expect that this claim could be very definitely 
substantiated or refuted, but whereas power measurements 
can be very accurately made at any desired part of an elec- 
trically-operated scheme, and the energy consumption thus 
completely analysed, any such measurements in the cause of 
mechanically-driven mills are difficult to make, and of very 
doubtful accuracy. The“ friction“ card of a steam plant 
enables the determination of the total power consumed by 
friction under light-load conditions, but the friction loss on 
full load under the ordinary conditions of everyday working 
is quite different, and can by no known means be measured. 
The power required to drive the engines, main ropes, shaft- 
ing and belts, but excluding the textile ‘machinery (i. e., the 
light-load friction loss), may equal 20 per cent. of the full-load 
I. H. P., the corresponding figure in the case of weaving sheds 
being 25 per cent. For general estimating purposes it 
may be assumed that tlie loss per belt or rope transmission 
under normal load 5% — 7 normal I. H.P.: 100 ft. of 
well-kept line shafting will require about 1 B. T. V. per hour 
to Overcome its friction losses. In the case of an electrical 
equipment the efficiency of the generator, motors and cables 
may be taken as 95 per cent. in each case so that the overall 
efficiency from generator shaft to motor shaft = about 
85 per cent. Inthe latter case, even with tolerably large 
group driving, the total amount of belting and shafting is 
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considerably less than in a mechanically-driven mill; at an 
outside estimate, the friction losses in ropes, shafting, ÈC., 
shonld not exceed 15 per cent. in an electrical equipment. 
Under these circumstances the overall efficiency of the latter 
would not greatly, if at all, exceed that of a mechanically- 
driven system, but even so the electrical system would possess 
the valuable advantage that by making periodical measure- 
menta the initial efficiency could be easily mamtained in 
ordinary working, whereas the efficiency of a mechanical 
system, originally as high, would soon fall by 5-15 .per cent. 
or 20 per cent. owing to deterioration in bearings and 
gearing. Such increases in friction could not be isolated as 
in the case of electric driving, and hence would remain 
practically unremedied, though their existence would be 
evident by the increased total r.H.P. required for a given out- 
put. Mr. W. B. Woodhouse (Cassier’s Magazine, May, 1910) 
states that, the efficiency of spur gearing, 95-96 per cent. 
when new, falls to 78 per cent. when old. Though individual 
circumstances vary widely, it may be taken that, at the present 
day, usual friction losses on no load and full load in mechan- 
ical and electrical mills are :— | 


Per cent. full load i.H.r. 


On no load, On normal load. 
Mechanical drive 20-30 95. or even 50% 30-50 96, or 60 95 
Electrical drive 15-20 96 25-30 V 


Electric driving, by enabling exact power analysis, permits 
of easy and certain isolation of every source of inefficiency ; 
Woodhouse ( loc. cit.) quotes one striking instance of such, 
in which a heavy friction loss was traced to the spindles of 
a certain set of frames ; the lubricating oil used was changed, 
and a saving of 10 per cent, in tlie power required hy the 
frames was effected. 
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TYPE OF MOTOR, SPEED VARIATIONS, GROUP 
à AND Unit DRIVING. 
Under this heading must be considered a number of 


closely interconnected factors depending on ‘a series of 
important principles, the correct appreciation and application 
of which largely determine the success of any electrical 


| tion. "E P 
Type of Motor.—The type of motor in almost universal 
use for the driving of textile machinery is the three-phase 


A. C. motor of the “squirrel” or wound” rotor type, as 


may be required. Textile machines require im general a 


smooth, constant speed drive, owing to the nature of the 
processes carried out and the low mechanical strength of the 


materials handled. In some processes a certain speed 
variation is necessary from time to time, but, though 


speeds n“, n", n“, &c., may be required for various pro- 
cesses, the R.P.M. during each process must usually be 
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tu to obtain the approximate value of P. As a rule, the 
field core is fairly near saturation under normal conditions, 
hence the speed variations are less than would appear from 
Table I; other minor influences, such as brush heating, 
leakage, and iron loss variations are neglected above ; their 
importance is seldom great. SE LING 2d e 
| TABLE I. 


r rise C. pP% P9) T rise *C. 
10 4 0'09 3˙9 10 
20 8 17 7˙8 20 
30 12 26 117 30 
40 16 34 167 40 
50 20 43 19:6 50 
60 24 52 23°5 60 
70 28 60 274 70 


An increase in speed of 8-10 per cent. in D.C. shunt motors 
due to the above cause is by no means unusual, but squirrel- 
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constant at n', n", n”, as the case may be. The speed 
of A. C. induction motors is, for given load conditions, deter- 
mined only by the frequency of supply, whereas such 
extraneous factors as the temperature of windings, and 80 
on, largely affect the speed of D.c. motors (see also below). 
A three-phase induction motor seldom falls below 2—4 per 
cent. from synchronous speed, and, under a constant load, 
this class of motor yields practically constant-speed machines. 
(See also notes concerning figs. 2—4.) 

The variations in speed which may occur in a D.C. shunt 
machine, due simply to heating of the windings, are as 
follows (see also fig. 1) :— 

(a) Suppose the pressure applied to the field coils to be 
constant at v volts, and the pole cores to be unsaturated, 
it will be apparent, on consideration, that the armature 
speed will, other things being constant, rise from n’ to 
n" R. P. M., owing to a rise in temperature of / C. in the field 
coils, such that— 

n^ zx n (1 + 0004 %) . sue ewe. 20h) 
or the percentage increase in speed due to field heating— 

E= 0-10 / 0 0 .. (2) 
(See curve («), fig. 1.) l 


(b) Owing to the heating of the armature coils (through 
f, C.), the back k. u. F. of the motor must fall from 
w = V — R? 
Oy” = Vv -c (1 + 0-004 70. 
Other conditions remaining constant, this involves 
n! — n! zx 0004 1 C R'. k. 
| (K = a constant) 
t.e., percentage decrease in speed due to armature heating 
fes tM kr ieu 
(See ourve (5) fig. 1.) 


Hence the approximate net iucrease in speed caused by 
temperature rise is— 


P% =p - p, (See curve (o), fig. 1.) 


. To illustrate the influence of the above factors, a 400-volt 
70- amp. motor is assumed, with armature resistance = 
0:12 ohm. Assuming the temperature rise of armature and 
field coils to be equal, the values of , %, and. P are as 
in Table I (see also fig. 1). If / = 4, it is merely necessary 
to compound the ordinates of (%), (b) corresponding to / and 


cage motors can readily be kept within about 2 per cent. of 
synchronism under all conditions. d 


As a rule, a friction clutch is provided to enable the smooth 


starting of spindles, &c., as well as to ease the load on the 
motors. The use of squirrel-cage motors with auto-starters 
and friction clutches provides the safest equipment possible 
(as regards fire risk). Such safety is vital, for, especially 
during the early stages of its manufacture, cotton is remark- 
ably inflammable; indeed, the fine “cloud” of cotton.“ 
passing from a carding machine to the rollers which form the 
first sliver, is almost explosive in its inflammability. 
Single-phase motors are generally inferior to three-phase 
machines as regards starting torque and general operating 
convenience and reliability; to meet the requirements of 
textile and similar applications, however, three-phase motors, 
adapted for use on single-phase circuits, have recently been 
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placed on the market; these machines avoid the usual 
deficiencies of one-phase motors. 

The air in many textile departments is humid, dusty, and 
at a temperature of 80-90? F., a combination of conditions 
specially favourable to sparking and insulation failures. 
Under these conditions the advantages of the squirrel-cage 
motor, with its freedom from sliding contacts and its 
thoroughly robust construction, are obvious. 

Speed Vuriations.—Not only is the three-phase induction 
motor, under present conditions, a more constant-speed 
machine than the D.C. shunt motor, but also it is better able 


* Visitors to the Japan-British Exhibition in London may see 
such a “cloud at the textile exhibit in the Machinery Hall. 
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tofollow, with minimum gpeed lag and fluctuation, variations CORRESPONDENCE. 
in the load placed upon it. This statement is excellently Zetters received by us after 5 P.M. ON TUESDAY cannot appear until 
1 ustrated by figs. 2-4, based on similar curves recently the following week. Correspondents should forward their communi- 
published by Mr. Woodhouse (Cassier’s Magazine, May, cations at the earliest possible moment. No letter can be published 


1910). This set of curves shows the demand of a certain unless we have the writer's name and address in our possession, 


mule frame (fig. 2a) and the corresponding speed variations 
(measured at one frame) with steam, D.C. motor and A. C. Electrical Organ Blowing. 
E drives of a group of four such frames, figs. 2, 3 and 4 Having given a great deal of time and thought to the 
respectively, The fluctuations due to variations in the question ‘of electric organ blowing, I was much interested in 
speed of the prime mover, which show in practice as ripples — the article appearing in your isie dated September 9th 
on the present speed curves, are eliminated for clearness. From the description given it appears that an electric motor 
The resulting diagrams show that, though p.c. motors ig employed to operate the feeders of the organ by means of 
| | , a worm gear and three-throw crankshaft, the speed of the 
5 | - motor and consequently the amount of wind being controlled 
| by a resistance in the armature circuit, this resistance being 
actuated automatically by the rise and fall of the organ 
reservoir. 

This is more or less standard practice; but it is claimed 
that the consumption of power is in almost strict proportion 
to the amount of wind required. This is, of course, abso- 
lutely incorrect for series regulation, because the current 
from the supply mains is practically constant, irrespective of 
the motor speed ; in fact, this method of control is quite the 
most inefficient that can be adopted. 

^. Organ blowing by means of fans driven by electric motors 
is referred to and criticised, because the power consumed at 
no load (throttled-delivery outlet) is stated to be nearly as 
much as at full load (full-delivery outlet). From figures I 
have by me, I see that in one installation the full-load 
power amounted to 2,800 watts with full-delivery outlet, and 
1,620 watts with throttled-delivery outlet. Another case 
shows 1,900 watts and 1,000 watts respectively under the 


OW ebay Same conditions. 


TN From these figures it will be seen that organ blowing by 
——————— means of electrically-driven fans is quite efficient, and it may be 
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added that it is more convenient than the somewhat cumber- 
Fio. 6 some method of operating the feeders through à wormgear and 

= crankshaft, with speed regulation by means of a series arma- 
ture resistance controlled from the organ reservoir. 

Contrary to another statement in the article, I would point 
out that the method of blowing excess wind to waste is not 
wasteful of power as the author would suggest, although for 
obvious reasons this arrangement cannot always be adopted 
on account of noise; but from organs I have tested the 
power required to drive when blowing to waste will only be 


give a much steadier drive than mechanical transmission, 
three-phase machines are considerably better still in this 
respect. 
The repeated rope drive of a mechanical system does not 
conduce to so steady a speed as might be expected at the 
textile machines. A rope transmission between two shafts : 
uo doubt prevents a surge on one being transmitted in its equal to about half the full power, so that this arrangement, 
full intensity to the second, but, as every rope slips and as well as the fan blower, is considerably more efficient than 


creeps, and as long shafts are required in mechanical systems, that described in the article. 
-- 12-15 per cent. oscillations in shaft speed from the With regard to the time taken after switching on, 10 seconds 


normal are undoubtedly existent in such cases. The diagram is a very long time to wait before commencing to play the 
(fig. 5) given by Woodhouse (loc. cit.) shows the high instrument, and this length of time would cause a great deal 
frequency of these speed oscillations, and the very limited of inconvenience in most cases. I have tested an organ-blowing 
utility of a heavy fly-wheel belt-driven from the shaft asa installation when one has been able to play the full organ 
means of subduing the fluctuations. Fig. 5 may well be within one second after switching on, and although this short, 
contrasted with fig. 6, the speed curve of a similar shaft period may not be absolutely necessary in many cases, the 
driven by an electric motor. "The smoother drive obtainable length of time should not be more than five seconds as a 
in the latter case allows of higher speeds, and hence increased maximum. 

output, and any such cause, resulting in increased output : Organist, A. M. I. E. E. 
with no additional “ fixed " charges, is especially desirable. London, September 14th, 1910. 


(To be continued. ) 


me , | Electricity from Wind-Power. 
We saw in the Press a day or two ago an account of a 


Lamp Taxation in Germany.—'The opinion was ex- paper read before the British Association, at Sheffield. by 
pressed a week ago, in referring to the results of the taxation of Prof. Fessenden, upon the use of windmills, &c., for power 
lamps and accessories in Germany during the first six months of purposes. 2 
the currency of the impost. that the amount realised was probably 7 m in i 
less than was estimated when the taxes were first proposed. A We Doce ed that sev eral of the pope mentioned on 

name as being successful pioneers in this development. This 


correspondent of a German newspaper now points out that the : : . 
taxes have not yielded one-third of the calculated sum. Apart from statement 18 correct, and we have now something like a 


Ed E is submitted that the taxes are extraordinarily dozen wind turbines running for the production of electric 

ith, as is shown by an instance cited by the Hansa Federation. ; : : : ES PN 

It appears that the owner of a factory recently expended £9 11s. 3 for the lighting of houses. driving machinery. and 
charging motor-cars, &c. | 


on the purchase of a stock of arc lamp carbons for the winter, : : . ; 
whilst the amount of the tax on this quantity was £7 158. It is One of the most Interesting cases is an 18-ft. wind- 
E that nd proves 9 5 1 5 how 1 turbine which we have recently erected in tlie Black Country, 
lve the tax is in its hearing on the lig Ang indus ry, and 1i 1s : : p ib ae . Y 1 
suggested that it should be repealed, near Birmingham. A Striking feature of this plant is that 
it stands upon the tailings of an old disused coal mine, 


Tramway Valuation, —A Special Committee of the from which all the coal has been extracted. The old ruined. 
Tramways and Light Railways Association members representing header of the mine stands in the background and the 
AIL Ce 9 


Scottish tramway companies is being tormed, to take up the matter ee > 
of the assessment of tramway undertakings in Scotland. whole very strikingly suggests the truth of the Professor’s 
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statement that the time will come when, our coal being used 
up, we shall have to fall back upon the wind. Here it has 
actually taken place, and the local vicarage and the Anglican 
Church are being supplied by electricity from the wind. 
The current is used for lighting the church and blowing the 
organ, and also for lighting the vicarage, and charging 
the accumulator cells of the vicar's motor-car, and it is 
proposed to use it for cooking. 

We should not like to undertake, as Prof. Fessenden sug- 
gests, to run all the electric lighting stations of the country 
by means of windmills placed on the coast, but we can under- 
take, as a commercial proposition, to do all the cooking and 
lighting required for practically any country house in the 
kingdom, and the plants which we have already running 
demonstrate that the proposal can be dealt with on a com- 
mercial basis. When the plants are once installed they cost 
nothing. | 

J. G. Childs & Co., Ltd. 


London, N.W., September 15th, 1910. 


Modern Lighting. 


With reference to the article in last week’s REVIEW by 
Mr. Toone, I note that he explains how he arrives at the 
comparisons of gas and electric power as quoted in Table I, 
but no explanation is given as to how he arrives at his per- 
centage of “ visible " total. 

In respect of the consumption, I note that he considers 
the recently-developed quartz mercury vapour lamp to have 


advantages over all other systems. 
Enquirer. 


The A.E.G. Deal. 


I should be interested to know if the Swiss (Electric) 
Bank's share of the A.E.G. and F. and G. Lahmeyer 
Works Co.’s deal is the controlling shares of Messrs. Escher 
Wyss, of Zürich, which had passed into the hands of the 
F. and G. Lahmeyer Works, and which the Swiss were anxious 
to retrieve. 

Colin. 


Coal-Cutting Machinery and Electrical Accidents in Mines. 


In reply to Mr. Austin Burdon, the best method is to 
have the earth wire bare, and not perfectly insulated, as he 
suggests. There is also a method of connecting the earth 
wire to the earth plate so that, any chance of its becoming 
accidentally disconnected is very remote. | 


The Writer of the Article.’ 


Municipal Trading. 


The Bill about to be promoted, to give municipalities the 
necessary powers to undertake the work at present carried on 
by contractors, has already met with strong opposition on the 
part of the ratepaying public, who object to the principle of 
stifling er interfering with private enterprise. It would 
seem that those responsible for the control of municipal 
affairs are not content with one monopoly, but must needs 
demand another. What is this monopoly to the ratepayers, 
if secured ? In any case, what is the net value of the powers 
sought? These are questions of vast importance at the 
present moment, when ratepayers' money will be spent freely, 
presumably to advance their interests. 

The substance of this Bill is in reality a will o' the wisp, 
leading not to green pastures, as the public are led to believe, 
but to & quagmire, wherein ratepayers' money will be sunk 
beyond hope of recovery. . 

Does the municipal engineer imagine that he can carry on 
the work of a contractor and even make sufficient to pay 
expenses? If he has such an idea in his mind at all, it can 
only be because he has never tried it. It has occurred to me 
that various matters of importance have entirely escaped 
consideration; for instance, load factor," a term he is 
fond of using on every possible occasion, is evidently over- 
looked, although business factor (a term which applies to 
the contractor) is of vital importance to the success of a 
contracting business, and no municipality within itself offers 
anything like sufficient continuity or variety of business to 


keep a respectable staff together, even if a monopoly were 
secured, which I contend is impossible. | | 

Further, it is apparently forgotten, intentionally or other- 
wise, that departments of this kind have been tried over and 
over again, both by private companies and municipalities, 
resuting in utter failure. . | 

Is this clamouring for new fields for experiment an 
admission that the municipal engineer finds insufficient 
employment in his present duties? Or is it that with 
threatened decline in revenue from modern improvements he 
fears reduction in salary? One thing appears certain, the 
modern municipal officer who is sufficiently imbued with 
desire for his own advancement, irrespective of other interests, 
is at the root of all controversy between contractors and 
station engineers. He has sown the seed of dissension with 
regrettable persistency, and expresses surprise at the dissatis- 
faction and distrust that exist. There are, however, 
matured and experienced engineers with whom the con- 
tractor finds no difference of opinion; their aims are 
mostly identical, as indeed they should be, and such men 
look with disfavour on any conflict of interests that must 
annihilate the possibility of co-operation. | 

I will believe that co-operation is impossible when a serious 
movement to bring it about has met with no response. In 
this respect the municipal element is entirely out of court. 
While some have professed eagerness to bring about a con- 
ference to attain this object, others, as if determined to 
prevent it, have increased their spleenful and abusive policy 
wherever they can find a heariug. | | 

Is it reasonable to suppose that the depletion in revenue 
to the supply station by the metal-filament lamp can be made 
good ina day ? Is the enormous cost of the modern sales 
department justified by the additional units secured, especially 
when this same business can be secured through contractors 
for nothing ?—Interesting points, when at least one muni- 
cipality which started out with a flourish of trumpets has 
already had to fall back on the sale of metal-filament lamps 
to help keep the department above water. The profits from 
these sales may forthe moment helpto prevent disaster, but what 
of the forced and permanent shrinkage in units therefrom ? 
Perhaps this isone way in which modern inspiration upholds 
the dignity of its calling, and gives a first lesson to the con- 
tractor. It requires no philosophy to descry the danger 
consequent upon such mad policy. Monopoly by contractors 
never has existed, and never will exist, and monopoly is the 
only excuse given, 80 far, for municipalisation. | 

Money was borrowed on the security of the ratepayers to 
save them from the ravages of monopoly. Money is now 
to be spent in the effort to obtain monopoly in a pro- 
vince at present represented by a precarious and speculative 
business. It is everywhere admitted that prices for elec- 
trical work are so nearly cost price that they have reached 
rock bottom. Excessive competition is the reason, which, 
so long as it continues, must benefit the purchaser. With 
this state of affairs in view, will anyone credit the public 
mind with sufficient imbecility to agitate for legislation that 
will raise prices indefinitely, and at the same time place 
them under the heel of the borough official? But what are 
the guardians of the people doing while all this is going 
on ?—I mean the Borough Councillors. Their attitude is 
more or less that of stolid indifference. Ask yourselves 
what these men promised on the eve of election, and note 
their attitude afterwards, and judge the possibility of any- 
thing like reasonable treatment for the contracting industry. 
I cannot conceive a more abominable injustice than fora 
municipality to forsake the time-honoured course of pre- 
serving inviolate the freedom of its subjects from the 
tyranny of State-aided competition, whose machinations 
would do grievous harm to those who are, through the pay- 
ment of rates, obliged to subscribe to their own persecution 
and undoing. The whole thing is a scandal from beginning 
to end, for which the public have to thank the exist- 
ence of that fantastic institution, the Electricity Com- 
mittee, who are delegated to control and conduct the 
affairs of a business with which they are entirely un- 
acquainted, and who readily admit their impotence and 
incompetency to follow arguments of a technical nature. 
The gullibility of the average Committee is astounding, a 
fact which is readily perceived and enjoyed by their com- 
manding officer. 
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It will be interesting to note the attitude of manufacturers. 


If I mistake not, they are chafing at present. Are they to 
depend upon the favour of the particular Jack-in-office (who 
is mantled with the importance of buyer for his Council) for 
their market in future? I think not. I can see them 
becoming contractors themselves, and who will blame them ? 
Finally, we shall look forward to the pressure of public opinion 
in favour of a strict commercial scrutiny of the accounts of 
separate municipal departments; that fulfilled. the next 
move will be an experienced Government commissioner 
delegated to attend and supervise the control of municipal 
undertakings. 


bts Duncan Watson. 
| London, W., September 20th, 1910. 


‘The Association of Mining Electrical Engineers. 


With reference to the letter of ** A Council Member " in 
your last week's issue regarding the question of the above Insti- 
tution doing something to improve the status of the colliery 

engineer, there seems. to be some little misunderstanding as 
to what this means. There may be some effort made by the 
Council to improve the present colliery electrician in his 
knowledge of the work to be done, by forming an examining 
board, and granting certificates to those who pass. But is 
this the policy of the ELECTRICAL REVIEW, as suggested by 
them over and over again in their leading articles on this. 
question? And it must not be forgotten, it was the E. B. 4 
who first suggested forming such an Institution. 

It is a fact, however, that the present Association has no 
intention of suggesting to the Home Secretary that the 


colliery engineer be provided with a certificate similar to 


that which the colliery manager already holda, and further, 
so long as it is mainly ruled by colliery managers, it never 
will do so. It is also a fact that the colliery manager very 
much wants a better class of electrician than he can now 
get, and probably would be prepared to pay a little higher 


salary, and no doubt it would be some satisfaction to him: to - 


know that if he could get a man who carried the Insti- 


tution’s ticket he was doing the very best he could to comply : 


with the Act in regard to the competent person. So that, in 
all, the Institution is to be at least a useful kind of thing 
for the colliery manager. He can also have his deputies, 
coal-cutter drivers, fitters, &c., all ticketed First-class elec- 
fricians, and thus pick and choose where he likes. 

The policy, however, of the E.R., as I understand it, is 
that there ought to be a certificated engineer with 
a certificate granted by the Home Office, and equal in 
value to that of the underground manager. At present 
there are two certificates for colliery managers, a first class 
and a second class, and in law the colliery manager, with his 
second-class ticket, is above the colliery engineer or elec- 
trician in authority and responsibility. Does the Association 
of Mining Electrical Engineers really intend to do anything 
to alter this? 
Member," as well as other members of the Council, to read 
carefully, and get the drift of, a few of the E.R. leading 
articles dealing with this subject. 


A Non-Council Member. 


Overcrowding in the Ranks of Central Station Officials. 


Replying to D. G.'s inquiry of September 9th, 1910, 
in these columns, under the above heading—Have I found 
premium pupils to be workers or loafers ?—1I must admit 
having met a few cases proper bhoys," but I would not 
condemn the whole on that account. Moreover, I do not wish 
to express my opinion too freely in this direction. If there 
were exams. coupled with practical tests, the examiners' 
report would speak for itself ; no one could then say that 
pupils or any other assistants were judged and engaged from 


mere observation, and importance should be attached to the 


certificates gained. 


With regard to the correspondent “C,“ w who suggests that 


an association for assistants would have the flavour of a 
Bricklayers’ Union, &c., I am afraid this would be the case, 
but it would not be such a disgrace, considering our chiefs 
have lost interest in their assistants generally. "Again, they 
are not. backward on the Continent. Associations have been 
formed there, so we should, after all, ony be living up to. 
the times—* hard times.” 
J. P. 


It would probably interest A Council 


LEGAL. 


TORQUAY CORPORATION TBAMWAYS, 
(Continued from page 450.) 


ON Wednesday, September 14th, MR. W. H. PATCHELL, consulting 
engineer, Westminster, who has spent a fortnight at Torquay 
examining the system, gave evidence in furtherance of the com- 
pany's application. At Torquay studs failed at the rate of 24 per 
month in 1906, 34 per month in 1909, and 47 per month in 1910. 
The carbonising of the oil in the stud pots was a defect that could 
not be got over. The oil was put into stop arcing, but this 
could not be altogether stopped. They could minimise the carbonis- 
ing by making the oil vessel such as would empty easily, or by 
making a larger vessel so that. the oil did not carbonise so quickly, 
but it was only a question of time. The thick oil sometimes leaked 
into the thinner oil in the inner pot and prevented the switch from 
working freely. 

In reply to the ARBITRATOR, WITNESS added that this should not 
be so, but “oils had away of so doing.” Water also got into the 
inner pot, but it was difficult to say how much got in by leakage, 
and how much was caused by condensation of the air in the inner 
pot. There was always a space at the top of the pots, into which 


Bir was drawn and would condense. He saw no way of remedying 


this, because the pot could not be hermetically sealed. The breaking 
of the inner pot by heavy traffic over it was another fault of the 
system ; and heavy traffic, such as lorries and traction engines, was 
particularly bad on the Torbay route. In view of the traffic on the 


road, and seeing that the road was sea-washed, and that the Corpora- 
tion watered it with sea-water in summer, it was a particularly bad 
route for any surface-contact system. Explosions occurred in the 
pots through water getting in, and from other causes. This could 
only be prevented by ventilating the oil switches, and such a thing 
was impossible. A further fault was that the carbon-contacts were 
continually breaking and snapping—a fault common to all surface- 
contact systems. The leakage of oil from the outer pots would 
increase with age, as it was now found that the oil acted in time on 
the bitumen used to seal the pots and caused leakage. Accidents to 
horses also happened, apart from shock, because some studs were 
more than a quarter-of-an-inch above the road surface, and the 
animals tripped over them. The Board of Trade Regulations 
only permitted studs to project } in. above the road surface, but this 
regulation could not be followed closely in a place like Torquay, 
because of the generally uneven road surface. 

Questioned as to Mr. Mordey’s report to the Torquay Council 
showing the cost of tram systems in seven selected towns, WITNESS 
said that Mr. Mordey had chosen towns in which overhead systems 
had been in operation eight or ten years, to compare the cost of 
working with the underground systems. Naturally the cost would 
be heavier on well-developed systems than on a system that had 
only been working four years, such as at Torquay. Witness had 
taken the costs of working in 78 towns which had tramways for 
from four to 12 years, and the average cost per car-mile was 1 14d. 
He also took 14 towns (including Belfast) where the tramways had 
been working for an average period of 3:3 years, and the cost was 
1°836d. per car-mile, as compared with the 1'14d. in the whole 78 
towns. This showed that the working expenses greatly increased 
with time, and Mr. Mordey's report was thus misleading. Witness 
said further, that it would be very difficult to work a surface- 
contact system on the Torbay route in connection with an overhead 
system for the Paignton extension. If he were the Board of Trade 
he should want absolute proof that further improvements would 
remedy existing defects in the system before he would sanction 
further experiments. He was of opinion that the Dolter system 
could not be so improved as to eliminate the causes of live studs. 
He had seen the drawings of Mr. Mitchell's latest invention in the 
arbitration room (the invention had not been offered to the com- 
pany). Witness had searched at the Patent Office and found that 
from 1905 to 1908 Mr. Mitchell had put in specifications of 13 
patents in connection with the system. The present invention 
seemed to be an application of an invention of 1907 to Torquay 
conditions. The invention got rid of the inner pot, and altered 
the stud casing. Witness did not think the invention would remedy : 
the faults in the Dolter system. The single pot would mean that 
they would have to find an oil heavy enough to keep out salt 
water, and thin enough to allow the switch to work freely. Wit- 
ness knew of no such oil. He had no faith in either the G.B. or the 
Lorain system. The engineer at Wolverhampton, where the latter 
system was used, had to admit the defect of live studs, 

MR. LLovp briefly cross-examined this witness, and Mr. VESEY 
KNox intimated that this closed the company's case, 

Evidence for the Corporation was then called. 

MR. CHARLES E. SHAWFIELD, resident and consulting electrical 
engineer to the Wolverhampton Corporation, said that in 1902, after 
examining both the Dolter and the Lorain system, he recommended 
the Corporation to adopt the latter. The Council agreed to do so if 
the Lorain Co. would put down and work 12 miles of track at their 
own expense for a year. This was done, and the system worked 
satisfactorily, and the Corporation took it over. It continued to give. 
satisfaction, and in 1904 a further 8 miles of track was laid. Last 
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year a further 11 miles was added, and the 211 miles now working, 
gave satisfaction. The cost of the system was greater than that of 
the overhead system, but not much greater than that of the Dolter 
system. The actual cost of construction in Wolverhampton was 
£1,800 per mile for a single track. This was £1,000 per mile more 
than the overhead system could have been constructed for, based on 
an actual tender obtained for the installation of the latter system. 
He believed that the expenses of maintenance with a surface- 
contact system grew less with time. For the Jast three years the 
average cost of maintenance at Wolverhampton was 64d. per car- 
mile, or 9:37d., including all capital charges. There had only been 
trouble with live studs to a limited extent. They had caused no 
inconvenience or injury to anybody. The number of live studs 
reported to the Board of Trade were less than one-half stüd per 
mile of track per year. He agreed that anything on the line, such 
as snow, was disastrous to a surfact-contact system. i 
Cross-examined by Mr, VESEY KNOX : Can you refer me to any 
other engineer in this country who has recommended a client to 
adopt the Lorain system ?—That is rather a wide question. Two 
well-known engineers have expressed their approval of the system, 
Prof. Kennedy and Mr. Henry Lee, of Birmingham. Witness 
agreed that the consumption of current per car-mile was about a 
J unit greater on the surface-contact system than on the over- 


Mr. KNox read a statement made by witness in 1909 at a meeting 
of municipal engineers to the effect that the live studs on the 
Wolverhampton track in 1908 numbered 52. How did he reconcile 
that with his statement about the half stud per mile of track per 
year )|—WITNESS said that for Board of Trade returns it was not 
necessary to report a stud as alive,“ unless it showed a voltage of 
over 50. The average of defective stud pote was two per mile of 
track per year. e | i 
. MB. Knox pointed out that in the second year of working the 
Lorain system 109 defective pots were reported to the Board of 


Trade.—WITNESS said the defects were more numerous at first. 


Continuing, he stated that the Lorain system was in use nowhere in 
the world but in Wolverhampton, but he believed a contract had 
recently been made to lay the system in an American town. 
Witness could not say he would recommend the Dolter system if 
the Lorain did not exist. The oil used at Wolverhampton to keep 
moisture out of the pots was a thick oil, and it could not be used in 
a single pot of the type invented by Mr. Mitchell. In conclusion, 
witness.said, in his opinion, the Lorain was the best system of 
electric traction in use. | : 

The ARBITRATOR: Then why is it not generally adopted. 
WITNEss replied that many Corporations had inquired about the 
system, but they would not adopt it because the Lorain Co. would 
not grant them the same terms as they had granted Wolver- 
hampton, where they worked the line at their own expense for 12 
months. The company thought they ought not to be asked to 


do this elsewhere, as it had proved a success at Wolverhampton. 


The system had also suffered from a “campaign of calumny ” in 
the Press. At Wolverhampton they had never had a stoppage of 
trams through a defect in the system during the whole period of its 
working. ; | | 

At this point the matter of adjournment was considered. 

MR. LLOxD said the Corporation had told him the case would 
only last three days, and he could not proceed with it after this 
sitting. He asked for an adjournment fora month. 

The ARBITRATOR said he was told by the Corporation that the 
ar tg would last six days, and he thought they ought to keep on 
with it. m UP We 
Mk. VESEY KNOX protested against an adjournment, as it would 
delay the construction of the new system, if the award went in the 
company's favour. - , Du 2 

- It was finally decided to proceed with the arbitration. 

MR. LLOYD said he should therefore address the Arbitrator on the 
Case, and leave a successor (whom the Corporation might appoint) 
to. put the other witnesses forward. He first asked what the 
Arbitrator's decision was on the point of law he raised at the opening 
as to his jurisdiction in the matter. i | 

The ARBITBATOR said he should meet the difficulty by presenting 
his award as a special case. | | 

Mn LLOYD then addressed the Arbitrator for the Corporation, 
and said that, from the first the Torquay Council were so adverse 
to the overhead system that when it was decided to allow the con- 
struction of tramways in the town, a deputatior went abroad to seek 
a system of surface-contact that they could approve. The installa- 
tion of the Dolter system resulted, and at first the company were 
asked to give a guarantee as to its efficient working, but on pressure 
by the company, this was not insisted on. In return, the company. 
agreed never to put an overhead system on the Torbay Road without 
the consent of the Council, and further, if required, to adopt an 
alternative route for any system. The Corporation subsequently 
gave permission for the construction of the line in Torbay Road on 
the Dolter system, and as this had failed, instead of taking the 
alternative route, the company claimed a right to install the over- 
head system on this road, over which the Corporation had always 
claimed the absolute control Having dealt at length with the 
history of the tramways in Torquay, Mr. Lloyd asked the Arbitrator 
to ‘say that the Corporation had not been unreasonable in with- 
holding their consent. | 

Evidence was then continued for the Corporation. ; 

MB. EDWARD LUNTLEY, manager of the Wolverhampton tramways, 
stating that the Lorain system there had been a success. Witness 
had been at Wolverhampton since its construction, and had 12 pre- 
vious years experience at Birmingham, where they now had the 
overhead system. Witness much preferred the Lorain system. The 
cars were steadier, and never lost their lights as with the trolley 
system. Only one horse had been killed by the studs during the 


the switch lever in the pot. 
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whole time. In the eight years the system had been worked the 
Corporation had been able to put £32,000 to the reserve fund gut of 
profits. , „ E 

Cross-examined by MR. K NOx, Witness admitted that the 
expenses of maintenance had risen from 77d. per car-mile in the 
fourth year to 1°45d. in the present. e AEN UEM. 

The proceedings were adjourned until noon on Friday. The 
Arbitrator announced his intention of visiting Torquay on thé 
5 Monday to get a personal knowledge of the conditions 


On the resumption of the inquiry on Friday, MR. COURTHOPE 
MUNROE, who had been assisting Mr. Lloyd, called further witnesses 
for the Corporation. : LI ie O T ae 

Mr. STANLEY CLEGG, M. I. E. E., and the chief electrical engineer 
to the Lincoln Corporation, said that five years ago the Lincoln 
Corporation installed the G.B. system in thattown after witnessing 
works on an experimental line there. The system was installed 
on the following guarantees: (1) Total current not to exceed 
1:837 units per car-mile ; (2) Total excitation current for magnets. 
not to exceed 480 watts; (3) Number of studs left alive after 
the car had passed over them, and not recorded by the car indicator, 
not to exceed 18 per annum; (4) The collection of current to 
be steady, and judged by the car lights. The great feature 
of the G.B. system, said Witness was that a stud could not become 
alive unless a car passed over it. This was achieved by an earthing 
strip connected with the rails which carried off the current. These 
guarantees had been carried out, as the total current consumption 
per car-mile during the first years working was 1°075 
units, the excitation current for magnets only 260 watts, 
while in the whole five years not one live stud had been left 
undetected by the car. There had not been an accident through 
live studs since the line started to work. The working expenses 
per car-mile in 1910 were 3d. per mile lówer than on any other 
tramway system in England. Witness considered the system quite 
as satisfactory as the overhead, and it had the advantage over the 
latter of quiet running while it preserved the sightliness of the 
streets. - 

In cross-examination by MR. VESEY KNox, WITNESS agreed that 
there were no curves on the Lincoln track which would make a 
material difference. Neither were there hills, which would mean 
less consumption of current. Witness admitted that the number 
of live studs detected by the cars was increasing, and that the cost 
of the maintenance of the system had gone up every year, 
although it had not exceeded an estimated average which had been 
calculated as over a period of 10 years. "a 

Mr. WILLIAM Morris Morpty, of the firm of Mordey and 
Dawbarn, consulting engineers, Westminster, said he advised the 
original Doltet Co. on their system. He had assisted the L. C. C. in 
the investigation of the G.B. system in London, and in July last he 
investigated the Dolter system at Torquay for the Torquay Corpora- 
tion. He was asked to ascertain if the Dolter system could be 
made satisfactory, and if, failing that, any other gystem of a surface 
contact tramway would be satisfactory. Heanswered both questions 
in the affirmative. Witness was surprised to find the Dolter system 
working so well at Torquay; the only complaints seemed to bè 
as regards the blinking of the lights and a good deal of trouble in 
the upkeep. As regards the public use of it, the system was very 
nearly a complete success. Most of thetroubles were caused by the 
inner pot, and Mr. Mitchell's system did away with the inner pot, 
and also modified the upper contact surface. At present the contact 
surface parts were so complicated that they readily got out of order 
and the magnetism carried by the car was at times unable to attract 
Mr. Mitchell had invented 
a more powerful magnetic arrangement so that the skate on 
the car did not have to touch the studs; its mere proximity 
to the studs, with this greater magnetic power, would attract the 
switch lever without the necessity of running on the studs. 
Features of the new invention were a longer lever, à longer break 
between the contacts, and that the contects could be easily lifted 
out of the pot to see if they were ín line, new carbons put on, and 
the pot cleaned out. Witness produced a sample of oil which he 
said was used at Hastings, and which he got from Mr. Mitchell. 
This oil was for use in the new pot, and was 9 per cent. heavier than 
water, and 6 per cent. heavier than salt water. He had not tested 
it for acid, but if acid were present it could be removed. Dealing 
with his report to the Torquay Council on the defects of the 
Torquay system, and the improvements suggested by Mr. Mitchell, 
Witness said he had divided the report into two heads, dead studs 
and live studs. One cause of the former was the vibration of the 
stud pot, caused by traffic, thus breaking the electric contact, and 
actually in some cases the pots themselves. With Mr. Mitchell's 
new pot the vibration would be less. Carbonisation of the oil would 
occur less readily, and if it occurred, or the Mitchell pot contained 
five times as much oil as the present Ones, the carbonisation would 
take longer. The brass cups fixed on the top of the inner pote now 
became loose, and the inner vessel got out of position, with the 
result that the contact faces did not come opposite one another, and 
there was chattering which formed arcs and caused carbonisation. 
In Mr. Mitchell's invention the contacts were carried on one block, 
and must come opposite each other. The thick oil from the outer 
vessel got into the inner and interfered with the switch, but Mr. 
Mitchell's single pot would contain all thin oil, and was supplied 
with a more powerful action for the lever, which was thus less 
likely to be affected. Dealing with the causes of live studs in the 
present system, witness said one cause was that water accumulated 
in the outer vessel, got into the inner, and destroyed the insulation. 
The removal of the inner pot lessened the tendency to insulation. 
The surface leakage might maintain small arcs in the inner vessel 
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after the car had passed, and the carbonisation of the oil would be 
rapid. This trouble would disappear with the one large pot, as by 
experiment witness had proved it almost impossible to main- 
tain an arc in the larger space. There was no dis- 
advantage in getting rid of the inner pot, but it seemed 
at one stroke to get rid of a lot of difficulties. Mr. Mitchell offered 
in July last to relay the Torquay tramway track with his system at 
£590 per mile of single track, containing 586 studs per mile, and 
to maintain the track at ‘22d. per car-mile on a basis of 370,000 
car-miles per annum. Witness, continuing, expressed the opinion 
that leakage of electricity on the Torquay system was not at all 
unusual. One always expected a loss in transmission of 10 per cent., 
and it was only 11:94 at Torquay. The L. C. C. conduit system 
showed & much larger leakage than any surface contact 
system. He did not think the charge for electricity at Torquay, 
which had been given as l'57d. per unit, was a high charge. He 
had averaged the charges in several other towns the size of Torquay, 
but where fuel was cheaper, and the price worked out at 1'44d. per 
unit. Even in bigger towns like Blackpool, South Shields and 
others, the average was 1'33d. per unit. 

Mr. VESEY KNOX, cross-examining, suggested that if the magnet- 
ising power of the skid was increased the contact would not be 
broken before the indicator at the end of the car got to the stud, 
and a live stud would thus be always indicated. Witness said this 
could be got over by reducing the surfaces of the contacts. Witness 
had never made an experiment with the oil he got from Mr. 
Mitchell. He agreed that, to get a proper oil was the gist of the 
whole matter. Hedid not agree with Mr. Swinburne that there was 
no satisfactory oil. He believed the one now referred to would be 
satisfactory. 

Pressed as to the non-success of the Dolter system at Mexborough, 
WITNESS replied that there must have been something very wrong 
with its management. He was aware that Mr. Mitchell laid that 
system down. He did not believe that Mr. Mitchell's new 
invention for so placing the brush under the car that it could not 
fail to record a live stud, was really tested at Torquay. 

Mr. VESEY KNox (after consulting Mr. Holliday, the Torquay 
manager), said the invention was tried in Mr. Mitchell's presence 
and it was now on the scrap-heap. 

The ARBITRATOR said that what struck him was that Mr. 
Mitchell had been bringing out patents to perfect this surface- 
contact system ever since 1907, and here they were, in 1910, in the 
same position, although Mr. Swinburne had told them that a man 
who could perfect the system would make a fortune. If Mr. 
Mitchell's inventions were really practical, why had not they been 
adopted ? 

MB. COURTHOPE MUNROE said there were not many people using 
the system to experiment with patents. The system was only in 
use in Mexboro’, Hastings and Torquay by the Dolter people. 

Mk. MORDEY continued his evidence, and Mr. VESEY KNOX said 
he understood that Mr. Mitchell's method of swinging the brush. 
so that it would always indicate a live stud, failed because the bell 
was continually ringing owing to the skate and brush being on an 
insulated rail at the same time. 

WITNESS: Exactly, it indicated the insulated rails. Witness 
was still of opinion that the G.B. system was a good one. Mr. Knox 
reminded him of the Mile End Road fiasco, and Witness dryly 
admitted that the L.C.C. had disregarded his advice that the stud 
system should be improved and maintained there. 

Witness was briefly re-examined by Mr. MUNROE, his evidence 
having occupied four hours. 

The inquiry was then adjourned until the following morning. 


On Saturday the first witness was MR. FREDERICK SAMUEL HEX, 
the Town Clerk of Torquay since the incorporation of the borough 
in 1892. He outlined the history of the installation of the Dolter 
system. A committee of the Corporation first visited Paris and 
Wolverhampton and witnessed the working of the Dolter and 
Lorain surface-contact systems respectively, and decided to approve 
the construction of the former system. In the result the Dolter Co. 
obtained their Bill of 1901. The line was constructed in parts, the 
first being tramway No. 1, which ran through the centre of the 
town. The Dolter Co. were asked to guarantee the efficient working 
of their system, but this was not agreed to, and the Corporation 
gave up the guarantee for the double option of reserving to them- 
selves the right to veto any overhead system on the Torbay Road, 
or to demand an alternative route for any system. Witness 
expressed the opinion that the running of the service was satis- 
factory. The cars ran very quietly, the gradients were taken well, 
and the whole service was in striking contrast to the running of 
overhead trams.” The Corporation were quite satisfied with it as 
regards the service to the public, but they were continually 
pressing the company to make improvements in the 
actual system so as to satisfy the Board of Trade. 
The company’s reply generally was that they had not the money to 
spend on improvements, and it was because of the company’s 
representations that the extension of the line to Paignton would 
bring in more income, to be devoted to improvements, that this was 
allowed. Witness went at length into the correspondence that had 
taken place between the Corporation and the company on the 
subject of improving the system, and read minutes of two Com- 
mittee meetings of the Council in connection with the matter. At 
one meeting the Committee recommended the Council to allow the 
company to install theoverhead system on the whole of the route 
with the exception of the Torbav Road, and to even allow the 
overhead system to be used on Torbay Road provided the company 
would undertake to construct a special linking-up system, extend- 
ing the present system, within the course of three years from 
August, 1910, under a penalty equal to the cost of construction. 


A letter was written to the company embodying these proposals, 
but the company refused to entertain the idea on the ground that 
they had not the funds to make such an extension. 

In cross-examination, MR. KNox read extracts from a local 
newspaper report of a Torquay Council meeting, showing that 
Councillor Pike (the chairman of the Committee in charge of the 
tramway negotiations), stated that he was in favour of an overhead 
system on Torbay route, and that it would be absurd to work this 
small piece of line on a different system to the rest of the route. 
Witness admitted that there were meetings of ratepayers held to 
force the Corporation's hand in allowing the construction of tram- 
ways in Torbay Road. The company spent £5,000 in wood-paving 
the whole width of the roads on the Torbay route. : 

Cou. SPRAGGE, the Mayor of Torquay, said the Tramway Com- 
mittee by only a small majority, made the offer to the tramway 
company about the overhead system in Torbay Road in return for 
the construction of another route. He believed the consideration of 
the overhead system in Torbay Road would be disadvantageous to 
the town. 

By Mn. KNox: WITNESS had objected to any system of tram- 
ways in thetown at all. If a poll were taken in favour of an over- 
head tramway system in Torbay Road, witness would still not agree 
with the project. 

COUNCILLOR PIKE said he represented a working-class ward on 
the Torquay Council, and was chairman of the Committee dealing 
with tramway affairs. His own view was that rather than not 
have any tramway at all on the Torbay Road they should, as a last 
resort, allow the company to construct the overhead system. He 
believed, however, that the majority of the inhabitants would not 
agree with him. 

Mr. Joun TAYLOR, an ex-Mayor of Torquay; MR. LELIEv, 
managing director of the Torbay Hotel ; and MR. FLATT, a boarding- 
house keeper in the Torbay Road, all gave evidence to the effect 
that the overhead system in Torbay Road would deter visitors from 
staying there. 

MR. H. A. GARRATT, the Torquay surveyor, said it was not cor- 
rect that the roads were watered with salt water, as had been 
stated. He considered that if the company had paid as much 
attention to the system during the past two years as they did in 
the first year, the result would have been far more satisfactory. 

Mr. VEsEY KNox then summed up at length for the company. 
He pointed out that the inquiry had not originated in any act of 
the company, but was due to the Board of Trade, an impartial out- 
side authority, considering that the present system was unsafe, 
because of faults which were found from the beginning, which had 
been found throughout, and which no amount of expenditure could 
remove. He contended that Sec. 61 of the Company's Tram- 
ways Act of 1904 was specially put in that Act, and 
all such Acts, because of the great abuses that had 
arises through Corporations withholding reasonable consent 
in the matter of public undertakings by companies. 
He submitted that the matter of the cost of the system had a 


. most important bearing on the question of reasonableness. He 


quoted as an analogous case arbitration between the Postmaster- 
General and the Croydon Corporation. There the local authority 
sought to compel the Post Office to put the wires for a telephone 
system underground, but the arbitrators ruled against the Corpo- 
ration because of the great expense of so doing, as compared to 
putting the wires overhead. If expense was to be considered in the 
matter of the Post Office, it must be & stronger argument still in 
the case of a company such as he represented, which had no 
money to spend.: There could be no doubt from what had taken 
place in the Committee of the Torquay Council, as shown by the 
minutes, that the Council were prepared to sanction the overhead 
system all over Torquay, and in the Torbay Road, if the company 
would construct certain lines the Council required. Such lines 
would run parallel with existing lines and take traffic off existing . 
routes. Anyway thecompany refused to be bled any further (they had 
already spent £51,000 in wood-paving on the Torbay Road), and the 
Corporation then said “because you won't give us what we want. 
you shan't have a yard of overhead line in Torquay." Counsel pro- 
ceeded to argue that there was no suitable system of tramway for 
Torquay but the overhead system. Any adaptation of the Dolter 
system was out of the question. They had 37 men on five miles of 
line in the first year of working to look after the studs, and at the 
end of that time the Board of Trade would only give & provisional 
sanction. They had tried five separate inventions of Mr. Mitchell, 
and spent £30,000 in trying to perfect the system. He ventured to 
say, in spite of any expert opinion, that the Dolter system had 
absolutely failed. Even Mr. Mordey did not try to set up the 
Dolter system, but suggested a variation of it. Everybody agreed 
that the great difficulty was the water getting into the 
pot. and now they were actually told they could get 
rid of the trouble by taking away the inner pot, which had a 
lid, and substituting a pot filled with only thin oil, which was to 
have no protection or covering at all. He thought the suggestion 
ludicrous. 

COUNSEL proceeded to deal with the Lorain system, which, he 
said, was much too expensive to be practicable at Torquay, and the 
G.B. system, which was a proved failure, and asked the Arbitrator. 
in conclusion, to say that the overhead system was the only possible 
one, and that the Torquay Council must therefore assent to its 
construction. 

The proceedings then terminated. 


Loca LEVEN VALUATION APPEAL. 


THE Loch Leven Water Power and Electric Co., Ltd., figured prom- 
inently in the list of appeals heard before the Argyleshire Valus- 
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tion Appeal Court at Oban last week, the sum appealed against 
being £35,000. Last year the Court fixed the valuation at £30,500, 
this being 5 per oent. of the total admitted capital expenditure ; as 
the works, however, were not completed at August 12th, the valua- 
tion for the year was restricted to £10,170. The principle estab- 
lished then of taking 5 per cent. on the total capital expenditure 
had been again adopted by the assessors, the result being a valua- 
tion of £35,000. This, however, they were willing to restrict to 
£32,000 on an adjustment with the appellants of the total capital 
expenditure up to date. On behalf of the company it was claimed, 
however, that they should be rated on the year's profits. The 
Court, in their decision, stated that in fixing last year's valuation 
they had adopted the only method then known to them, a percent- 
age on capital outlay. During the past 12 months the profit, as 
represented to them, amounted to £20,450, against which certain 
figures were set which more than absorbed the profit. Comparing 
the last six months with the first six months, the Committee were 
of opinion that the prospects for 1910-11 showed better than for 
the year ended on May 15th last, and therefore felt justified. in 
concluding that the current year would be more successful. They 
fixed the sum of £7,500 as a fair assessable value, which sum com- 
pared with a rate of approximately 1j per cent. upon the capital 
expenditure of the works, . 

The assessors asked for a stated case to be laid before the Court 
of Session. 


eee a aD 
NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Sealing-In Machine. 


The accompanying illustration shows a sealing-in machine which 
THE FOSTER ARC LAMP AND ENGINEERING Co., LTD., Morden 
Road, Wimbledon, are using in their own works for the manufacture 
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FiG. 1.—SEALING-IN MACHINE. 


of the Foster metallic-filament lamps, and are also placing on the 
market. The machine greatly facilitates the work, and reduces the 
risk of breakage of fllamente to the minimum, while the central 
support which carries the filaments is always held truly central. 
When the lamp frame is removed, the gas flame is at once auto- 
matically lowered, | 


Leading-in Insulators. 


When connecting rubber-insulated lead-sheathed wires or cables 
toan aerial line, a leading-in insulator is necessary on account of 
the conducting properties of the lead sheath. A new type of insu- 
lator for this purpose has been introduced by Dr. Alfred Steinbuch, 
and is being put on the market by Messrs. G. Bihl & Co., whose 
London agent is MR. ARCHIBALD CAMPBELL, of 27, Chancery Lane, 
W.C., the makers' representative for Great Britain and the British 
Colonies. The principles which have been observed in evolving 
this insulator are the following :— The petticoat must be proof 
against the action of moisture and corrosive matter in the atmo- 
sphere, and must be connected to the rubber insulation by a damp- 
proof joint; metallic parts must be avoided ; wiring must be easy, 
and the insulator as a whole must be simple and easy to repair. 

The device fulfilling these requirements is shown in the accom- 
panying illustrations. Fig. 3 is a section of the insulator, which 
consists of a porcelain bell c, with a curved neck provided with two 
bosses d; inside there is a perforated plug D of insulating material, 
which can be compressed upon the rubber sheathing E of the con- 
ductor H by a screwed porcelain sto B, slipped over the lead 
sheathing 4. It will be seen that the device practically embodies a 


stuffing-box and gland, making a stanch joint between the insulator 
and the rubber. As issued, the insulator is provided with an iron 
pin inserted in place of the cable, to keep the passage clear and 
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FIG. 2.— STEIN BUCH INSULATOR IN POSITION. 


facilitate the insertion of the conductor. It is attached to the aerial 
wire by means of a tinned-copper wire F wound round the neck 
and soldered, with long ends which are twisted round the aerial 
wire J after the insulator is placed in position as in fig. 2, making a 
secure fastening. When the aerial wire is vertical, a clamp with a 


Fid. 3.—SEcTION OF STEINBUCH LEADING-IN INSULATOP, 


horizontal arm is attached to the line insulator, to support the 
leading-in insulator. Tests extending over long periods have proved 
the insulating power of the device, which even under the worst 
conditions is extremely high. Large quantities of these insulators 
have been supplied to the Australian Government, and they have 
been adopted by the Austrian telegraph authorities after exhaustive 


trials. | 
" Sketching Set-Square. 


An ingenious device, invented by Mr. J. H. Holmes, of Newcastle- 
on-Tyne, is being put on the market by Messrs. J. HALDEN & Co., 
LTD., 8, Albert Square, Manchester; it consists of a celluloid set. 
square, ruled with lines and scales as shown in the figure, which 
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enable it to be used as a straight edge, parallel ruler, scale, pro- 
tractor, and set-square with 8 angles. It is likely to be especially 


useful in conjunction with sectional paper, or for hand-sketching . 


with a manifold carbon copybook or sketch block. Any draughts- 
man will see at a glance how to use it for most of the purposes 
above indicated ; it is made in several sizes, the smallest of which 
can be carried in the waistcoat pocket. The lines are ruled upon 
the under side of the square, so as to avoid parallax. 


Three-Pin Plug and Socket. 


The accompanying illustration shows a new ^ fool-proof" three- 
pin plug which has been introduced by the BRITISH CENTRAL 
ELECTRICAL Co., of 84, Hatton Garden, E.C. As shown, the plug 
is of the Handshield " type in accordance with the Home Office 
Regulations, and the third pin is so placed that it is impossible to 
insert the!plug i in the socket, except in the correct position. The 


FIG: 5.—'  HANDSHIELD " THREE-PIN PLUG. 


third pin is also longer and thicker than the others, so that no con- 
tact can be made with the wrong terminals, and the contacts in the 
socket are deep below the surface of the latter. A noteworthy 
feature is the provision of visible earthing terminals on the plug 
and socket, rendering a mistake in wiring them most unlikely. 
The device appears to be admirably adapted for use where an earth- 
ing wire is necessary. 


New Metal Framing. 


A new type of metal framing for expanded metal, wire work, &c., 
for doors and screens, is being placed on the market by MESSRS. 
S. WHEELER, LTD., Soho Boiler Works, Smethwick, who are the 
patentees and sole makers. The device. which is the invention of 
Mr. H. C. James-Carrington, of Birmingham, is illustrated in fig. 6, 
which shows a group of typical sections; A and B ars simple 
sections for the doors of switch-boxes, cupboards, &c.; © is useful 
for folding doors and similar purposes, and D is suitable for building 
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Fic, 6 —METAL FRAMING FOR SCREENS. KC. 


up continuous screens. The expanded metal or wire work is put 
between the flanges on the inside, and the outer flanges are avail- 
able for slipping over the angle or tee-bars, channels, &c., of which 
the framework of the building is constructed, giving secure fixing 
without bolts. Extensions and alterations are readily carried out 
with this framing, which is also entirely fireproof and indestructible, 
The illustration shows some of the ways in which it can be applied. 
The frames are made with solid corners, notched to facilitate 
bending, and the expanded metal is held in place by rolling the 
flanges down on to it. 


— 


Cookstown Lighting.— The Council has decided to have 


an electric lighting scheme for the town, and is in communication 
with a local manutacturing firm to supply the power. 


BRUSSELS EXHIBITION. 


(Continued from page 452.) 


THE list of awards to exhibitors has now been issued, and it is found 
that the British exhibits have been highly appreciated, judging by 
the results of the jury's labours. We offer our congratulations to 
the following firms.among those thus honoured :— 


Kelvin and James White, Ltd., Glasgow, Classes 15, 23, 27 and 
123, Grand Prix ; Class 33, Diploma of Honour. 


Negretti & Zambra London Class 15, Grand Prix: Class 74, 
Gold Medal. 
Reflector Syndicate, Ltd. London, Class 23, Grand Prix: 


Classes 15, 24, 31, 33, 73, 75, 122, Gold Medal; Class 87, Silver 
Medal. 

Gambrell Bros., London Class 27, Diploma of Honour ; Class 15, 
Silver Medal. 
E. Green & Son, Ltd., Wakefield, Class 19, Grand Prix. 

J. Hopkinson & Co., Ltd., Huddersfield, Class 19, Grand Prix ; 
Class 33, Diploma of Honour. 

Marshall, Sons & Co., Ltd., Gainsborough, Classes 19 and 35, 
Grand Prix Class 20, Gold Medal. 

J. and H. McLaren, Leeds, Classes 19, 21 and 35, Grand Prix: 
Class 28, Bronze Medal. N 

Ruston, Proctor & Co., Ltd., Lincoln, Classes 19, 28, 35, Grand 
Prix; Class 20, Diploma of Honour; Class 21, Gold Medal. 

Underfeed Stoker Co., Ltd., London, Class 19, Diploma of Honour; 
Classes 74, 87, Silver Medal. 

G. and J. Weir, Ltd., Glasgow, Classes 19. 21, Diploma of Honour: 
Class 122, Gold Medal. 

Holden & Brooke, Ltd. „Manchester, Class 33, Diploma of Honour ; 
Class 19, Gold Medal. | 

National Gas Engine Co., Ltd., Ashton-under-Lyne, Classes 19, 
20, Gold Medal. 

Sturtevant Engineering Co., 
Medal. 

Crossley Bros., Ltd., Manchester, Class 20, Grand Prix. 

Campbell Gas Engine Co., Ltd., Halifax, Class 20, Grond Prix. 

Reavell & Co., Ltd., Ipswich, Class 21, Diploma of Honour: Class 
20, Bronze Medal. 

Appleby Crane & Transporter Co., Ltd., Glasgow, Class 21, Grand 
Prix 


Ltd, London, Classes 19, 21, Gold 


Waygood & Co., Ltd., London, Classes 21, 23, Grand Prix; Class 
66, Silver Medal. 

Marryatt & Place, London, Classes 21, 23. Diploma of Honour. 

Lacy, Hulbert & Co., Ltd., London, Class 21. Gold Medal. 

Morgan Crucible Co., Ltd., London, Class 23, Grand Prix. 

Hon. C. A. Parsons & Co. Newcastle-on-Tyne, Class 28, Grand 
Prix. 

Lancashire Dynamo and Motor Co., 
Gold Medal. 

John J. Griffin & Sons, Ltd., London, Class 87, Diploma of Hoponr: 
Classes 24, 74, Gold Medal ; Class 15, Silver Medal. 

Faraday & Sons, London. Class 97, Diploma of Honour ; Class 25, 
Gold Medal. 

Ropley, London, Class 25, Gold Medal ; Class 75, Silver Medal. 

J. Dugdill & Co., Manchester, Classes 25, 75, Bronze Medal. 

R. W. Paul, London, Class 27, Grand Prix. 

Nalder Brothers & Thompson, Ltd., London, Class 27, Diploma 
of Honour. 

Synchronome Co., London, Class 27, Diploma of Honour. 

Fowler & Co., Ltd., Leeds, Class 35, “rond Prix ; Class 28. Gold 
Medal. 

Mavor & Coulson, Ltd., Glasgow, Clase 63, Gold Medal. 

British Aluminium Co., Ltd., London, Class 64, Grand Prix. 

Doulton & Co., Ltd., Burslem, Class 72, Grand Prix. 

Johnson, Matthey & Co., Ltd., London, Classes 87, 


Ltd., Manchester, Class 23, 


111, Grand 
The Cambridge Scientific Instrument Co., Ltd., Cambridge, was 
placed hors concours, 


The new British Section was formally opened on Monday last by 
the King of the Belgians, who heartily congratulated all who were 
concerned in this remarkable achievement. It is most gratifying to 
record that no fewer than 200 of the British exhibitors accepted 
the invitation of the Exhibitions Department of the Board of 
Trade to renew their exhibits. on the shortest notice ; unfortunately 
it was not possible to accommodate so large a number in the Salle 
des Fétes, which was eagerly placed at the disposal of the British 
Commission by the Belgian authorities, but some 180 firms are 
represented by exhibits of manufactures, and others by photo- 
graphs, &c. Working at high pressure, the participants have 
succeeded within one month in organising a British Section 
inferior only to its ill-fated predecessor, and have given to the 
world an example of courage and resource which cannot fail to 
have its effect upon the nations. The utmost praise is due to all 
who have contributed to the success of the new Section ; may their 
reward be as ample as it is well merited ! 


THE ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU NORD 
ET DE L'Esr, of Jeumont, have a large and varied exhibit 
of electrical machinery and cables in the French Section, 83 
well as a three-phase compound  turbo-alternator of 1.500 
KW. in the Machinery Hall The latter, which is illus- 
trated herewith, is driven by & Dujardin turbine, and supplies 
current to a group of exhibitors at 10,000 volts, 80 cycles, 
1,500 n.P.x. The Latour system of compounding is employed, in 
which the exciter ie a compensated series dynamo working on & 
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straight part of its characteristic, so that the pressure is theoretic- 
ally indeterminate: the essential fenture of the system is that if, 
by means of an external source of current, the proper pressure is 
„indicated“ to the exciter, the latter will of itself assume that 
pressure, without deriving an appreciable amount of power from 
the external source. This end is attained by providing the armature 
with slip-rings fed from a three-phase: pressure transformer, of 


FIG. 35.—LATOUR SINGLE-PHASE MoToR. . 


feature of the exhibit, all the parts being displayed on a large panel. 
Fig. 34 shows a large three-phase circuit-breaker for 10,000 volts, 
of very substantial construction.; it is controlled by direct current 
from a distance, through the agency of the closing solenoid A and 
the opening solenoid B. ` Au^ RAE uu 

The remaining exhibits include samples of cables of all! kinds; 
one of these is a three-phase 15,000-volt cable which has been in 


Fic. 34.—THREE-PHASE 10,000-VOLT 
CIRCUIT- BREAKER. 


FIG. 36.—THREE- PHASE MOTOR, 


EXHIBITS OF THE ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU NORD ET DE L’EST. 


which the primary is connected to the terminals of the alternator ; 
in series with the leads are the secondaries of current air-gap trans- 
formers with primaries in series with the generator load. On light 
load the alternator assumes a stable condition in which the exciting 
current develops at the slip-rings a pressure exactly equal to that 
of the pressure transformer, taking practically no current from the 
latter ; on load, the exciting current is increased by the effect of 
the current transformer to compensate for the losses in the 
generator. The terminal pressure is easily adjusted by shunting 
the fields of the exciter more or less, and as the transformers have 
very little to do, they can be made very small. The Company has 
made a speciality of the construction of A.C. commutator 
motors, of which several types are shown. These include a Latour 


series motor for 130 volts, 50 cycles, of 22 H.P., the commutator of 


which is provided with equalising conductors, ensuring good com- 
mutation over a range from 550 to 1,100 B.P.M. ; another is a Latour 
traction motor of 60 H.P. at 400 volts, 25 cycles, with & power 
factor of 0'9, the weight of the machine being 1,200 kg. Fig. 35 
shows one of a series of small single-phase motors (3 to 7 H.P.) for 
electric lifts ; these start as Latour series motors with a torque of 
34 times the normal, and on approaching synchronism an automatic 
device switches on a shunt excitation which maintains constant 
speed. If these motors are run at speeds above the normal, they 
restore power to the mains. The power factor is at all loads 
almost exactly unity ; the commutation at starting js very satis- 
factory, and on load it is claimed to be perfect. A Rateau pump 
made by the company is driven by a three-phase series commutator 
motor, with speed regwiation by shifting the brushes, shown in 
fig. 36. One of the traction motors exhibited has to develop 
5U H.P. in a climate where the temperature reaches over 120° F. in 
the shade, necessitating special precautions to reduce the heating 


by every possible means. 2 | 
The apparatus emptoyed for the Sprazue-Thorsson multiple-unit 


system on the Metropolitan Railway of -Peris forms a prominent 


use for two years on a duplicate line 30 km. in length, The com- 
pany shows telephone cables of 800 conductors, mining cables, and 
cables with aluminium conductors, as well as material and accessories 
for mains work, electrical installations, &c. 


mm 
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Fic. 37,—KELVIN ELKOTEOSTATIC VOLT BALANCE. 
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Messrs. KELVIN & JAMES WHITE, LTD., of Glasgow, had a large 
and varied exhibit of their instruments, which unfortunately was 
destroyed with the rest of the British Industrial Section. The com- 
pany, however, have lost no time in renewing their exhibit, which 
has now been completed, in time for the re-opening of the new 
British Section. From the numerous items of interest we have 
selected the following for notice :— 

"Lord Kelvin's" combined S. R. ammeter and voltmeter for 
direct current, which* has recently been introduced, consists of a 
very sensitive milli-voltmeter, with the necessary terminals, &c., to 
enable a wide variety of tests to be carried out. The scale has 
150 divisions, with a mirror and poiater designed for very accurate 
readings : the total range of the instrument is from 0'001 to 600 
volts, 0°01 to 750 amperes, or higher with extra shunts, and 0°65 
microhm to 3°3 megohms with a pressure of 600 volts. As indicated 


SUID 
Lis 


Fig. 38.—-MULTICELLULAR E.S. VOLTMETER. 


by the title (siphon recorder) the instrument is of the moving-coil 
type, and it is fitted in an iron case to shield it from the influence 
of external fields. The shunt terminals are of special patent 
design to facilitate connection to any size of conductor, and the live 
connections are covered with the vulcanite cover plate, so that it is 
impossible to make a short-circuit by accidentally dropping a piece 
of metal on the top of the instrument while in use. 

Fig. 37 shows a special small type of electrostatic volt balance, 
which can be used for pressures up to 30,000 volts; this is made in 
two sizes, the one illustrated being a portable pattern intended for 
the pressure testing of cables. It is fitted in a case of insulating 


t i 
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Fro. 39.—KELVIN EDGEWISE AMMETER. 


tuuterial, and is carried in a box supported on porcelain insulators 
so that it can be used inside the box. 

An electrostatic multicellular voltmeter for switchboard use is 
shown in fig. 38, of the latest pattern; these instruments are 


i \ 
specially useful as permanent checks on the accuracy of other volt- 
meters on a switchboard, being unaffected by temperature, magnetic 
fields, wave form and frequency, and consuming an inappreciable 
amount of energy. The range can be extended by the addition of a 
" multiplier." 

One of the various designs of Lord Kelvin's S.R. (moving coil) 
ammeters and voltmeters for direct current is shown in fig. 39. 
This is the edgewise pattern ammeter, in cast-iron case, with dead- 
beat moving-coil system and magnets of great permanency. 

These, of course, are merely representative items; the company's 
recording instruments, A.C. switchboard instruments, testing sets, 
balances, &c., and & complete range of nautical instruments are also 
shown. A pattern-making machine shown at Messrs. Alfred H. 
Schutte’s stand in the German Section is also of the company's 
manufacture, they being the sole licensees and manufacturers of 
this machine. 

(To be continued.) 


BUSINESS NOTES. 


Book Notices, —“ Solenoids, Electromagnets and Electro- 
magnetic Windings.” By C. H. Underhill., 1910. London: Con- 
stable & Co., Ltd. Price 8s. net. | 

The Record of the Special Commission formed by the British 
Fire Prevention Committee to visit Berlin, Hamburg and Hanover." 
London: The Office of the Committee. Price 5s. 

" Motor-boats Simply Explained." 1910. London: Percival 
Marshall & Co. Price 1s. net. 

" Windmills and Wind-motors.” By F. E. Rowell. 1910. London: 
Percival Marshall & Co. Price 6d. net. 

" Prospectus of the South-Western Polytechnic." 1910-11. Price 
]d. London: The Polytechnic. 

"Nautieal Technical Dictionary for the Navy." Part II, LZ. 
In English, French, German and Italian. 1910. Pola (Austria): 
Mitteilungen aus dem Gebiete des Seewesens.” Price 16s. 8d. 


Fortschritte der Elektrotechnik." By Dr. Karl Strecker. 1910. 
Berlin: Julius Springer. Price 15 M. 
" Bulletin of the Société Belge d'Electriciens." July, 1910. 


Brussels: Ramelot Frères. 


Outing.— The employés of the Peel-Conner Telephone 
Works, Salford, Manchester, had a pleasant outing on Saturday last. 
In ideal weather they went by motor char-a-banc to Whaley Bridge 
and back, and for a ramble through the woods in the vicinity. Tea 
was provided at the Royal Oak, Taxal, after which the party 
adjourned to the hotel and made merry with music and song. A 
vote of thanks was accorded to Mr. T. James, who successfully 
carried out the arrangements. 


Electrical Installation Progress in China.—In a 
report of H.M. Commercial Attaché at Pekin (Mr. W. P. Ker) on 
the foreign trade of China in 1909, which is abstracted in the 
Financier. it is stated that "during the year 1909 contracts were 
given out for new electric light installations at Chungking, 
Chengtu, Changsha, Nanking and Ningpo, and for more or less 
important extensions at Shanghai (settlements and native city), 
Hankow, Pekin, Swatow, Mukden and other places. Negotiations 
were proceeding at the beginning of 1910 for a large installation 
at Hangchow and for installations in several cities in Manchuria. 
Indeed, there may be said to be an electric lighting project in every 
city in China (although at Pakhoi the project is stated to have 
been abandoned in view of the successful introduction of incan- 
descent gas mantles); the only difficulty is to find funds for 
carrying such projects into execution. Almost all contracts 
require to be financed by the contractors, and British firms, finding 
British manufacturers unwilling to supply plant except for cash 
down, have sometimes co-operated with German firms, the latter 
arranging the finance in return for being allowed to participate. 
Thus, several of the contracts mentioned above are for British 
engines and boilers, and German dynamos. Payment is generally 
spread over a period of two or three years on proper security being 
given. In further illustration of the progress in electrical works, 
it may be mentioned that an electric tramway scheme for Canton 
is under contemplation, that a considerable extension of the tele- 
phone system in that city has recently been carried out, and that 
preparations are being made for inaugurating telephone services at 
Chengtu, at Wuhu, and in the provinces of Kiangsi and Chekiang. 
The remarks made above with regard to electric lighting schemes 
apply also to waterworks, for which there are many projects, per- 
haps still more difficult to finance. Waterworks are in operation 
in Shanghai, Hankow, Tientsin, Canton and Pekin, and there are 
unrealised schemes for Nanking, Chinkiang, Hangchow, Swatow, 
Newchwang, Tsinan, and probably several other cities. A water- 
works system which was started in Chengtu in 1906 has proved a 
failure." 


Switchboard Contracts.—The Lyme Regis Electric 
Lighting and Power Co., Ltd., has accepted the tender of the 
WALSALL ELECTRICAL Co., LTD., for extensions to its main 
switchboard. The same firm's tender has been accepted by the 
Earl of Dudley's Round Oak Works for one main generator and 
feeder switchboard. | 


Swedish Trade,—4A Swedish engineer who is leaving for 
Sweden is open to serve manufacturers desirous of pushing their 
goods there, See our advertisement pages to-day. 
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Private Meeting.—J. C. SUDALL and EDGAR JohN 
HEAP (trading as Sudall & Heap), South Shore, Blackpool, elec- 
tricians.—A meeting of the creditors in this matter was held last 
week when a statement of affairs was presented showing liabilities 
£309, all of which were in respect of trade debts. The assets 
totalled £246. After deducting £29 for preference claims, the net 
assets amounted to £217, the estate thus showing on paper a 
deficiency of £92. It was reported that the debtors had been in 
business nearly 3} years, having started trading with a joint capital 
of £20, divided in two equal shares. The books of account which 
had been kept were not sufficiently accurate to allow of proper 
trading or profit and loss accounts being prepared. The household 
furniture in the case of Sudall is claimed by his wife, and this 
matter will be further investigated. The other debtor is in lodgings, 
and therefore has no furniture. The creditors at the meeting last 
week resolved to confirm the deed of assignment which had already 
- been executed in favour of Mr. Jas. Todd, chartered accountant, of 

Blackpool. 


Tantalum Publicity.—Tantaluin lamp advertising has 
always been distinctive and effective. For the information of 
contractors and the trade generally, we may state that this year 
MEssBs. SIEMENS Bros. DyNAMo WORKS, LTD., Tyssen Street, 
Dalston, have arranged a wider and more comprehensive scheme 
than in the past. While their general Press advertising—technical 
and newspaper—will assist in exciting public interest, a number of 
specialities are placed at the disposal of contractors and others for 
distribution amongst their clientèle. We repreduce below an illus- 
tration of the new design of tantalum lamp show-card, which 
is one of the “ satisfied consumer” series, and is a follow-on to the 
well-known poster, My Electric Light Bill Halved." It is of 
small size, 12 in. X 9 in., printed in five colours, with the main 
features embossed, the lettering being glazed to make it 
stand out very prominently. Posters of the same design, size 
80 in. X 60 in. and also 120 in. X 80 in., will be supplied to 
any person who has a suitable space for displaying them. The firm 


are also supplying a five-coloured card giving reduced facsimiles of 


all types of literature which they overprint in quantities, with the 
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contractors name and address, free of charge. This includes 
postcards and three or four types of adhesive labels 
supplied for attaching to correspondence. The picture 
postcards are printed with the same design, and on the 


back the contractors name and address can be overprinted. 


The adhesive labels are well-known and widely used, and the 
latest production of the firm in this respect is a cut-out in the 
shape of a tantalum lamp, which has been lithographed in 
colours, and on which the words “Use ‘Tantalum’ Lamps” 
appear; these are intended for fixing to all outward correspond- 
ence. A reprint of the Hassall design, the Brilliant Passage” 
stamp, has been obtained, and these will be again supplied during 
the forthcoming season. A reprint has also been obtained of the 
Dalston Works adhesive labels and is available. A very wide 
scheme of Tube Railways advertising has been arranged. In con- 
nection with poster advertising, Messrs. Siemens Bros. have 
arranged a very extensive programme, and posters will appear on 
many hoardings in all the large provincial towns, whilst in and 
around London there will also be a representative display. In con- 
junction with the foregoing schemes, there are also several special 
schemes by means of which consumers will be approached direct. 
The sales of tantalum lamps, which have been steadily increasing 
during the present year, are expected to receive a further 
stimulus from this publicity campaign. Contractors are asked to 
take notice that any of these specialities can be obtained by writing 
to Messrs. Siemens Bros. Dynamo Works, Ltd. Tyssen Street, 
Dalston, London, N.E., who control and arrange the publicity 
matters connected with tantalum lamps and fittings. 


Theatre Installation.—With reference to our note 
under "Contracts Closed " last week regarding the contract for the 


o>- 


complete electrical equipment of the Palladium Theatre of Varieties, 
which has been secured by Messrs. SIEMENS BROS. DYNAMO 
Works, LTD., we are informed that the theatre will be lighted 
throughout by the firm's fittings and tantalum lamps, and the 
circuits protected by Zed fuses.  "Stannos" wires have been 
specified for the wiring, which, as already stated. has been sublet 
to Messrs. Rashleigh Phipps & Co. 


Dissolutions and  Liquidations.—The firm of 
THOMSON & RAMSAY, consulting engineers, 55. West Regent Street, 
Glasgow, was dissolved by mutual content on June 6th last by the 
retiral of Mr. R. G. Thomson. Mr. Alexander Ramsay now carries 
on the business for his own behoof under the same name. He will 
uplift the debts due to, and pay those due by, the dissolved firm. 

Mr. W. Hutton, the liquidator of WALTER NEWBOLD & Co., LTD., 
has sold the goodwill, business and stock-in-trade to Mr. Walter 
Newbold, who will carry on the business on his own behalf, as 
Walter Newbold & Co., at 107-108, Upper Thames Street, E.C. 


Bankruptcy Proceedings.—T. R. BarsHAW, manu- 
facturers' agent, formerly of 111, Farringdon Road, now of 45, St. 
Mary Axe, E.C.— Bankrupt's application for discharge will be heard 
on October 12th, at Carey Street, W.C. 

J. D. M. Motrros, electrical engineer, Mirfield.—First meeting, 
September 27th; public. examination, October 4th, both at 
Dewsbury. 

J. G. S. CUNNINGTON & H. P. ALLISON, electrical engineers and 
contractors, 7, Great Newport Street, London.—-September 30th is 
the last day for the. receipt of proofs for intended dividend to be 
sent to the trustee, Mr. A. Page, 28, King Street, E.C. 

ALAN MCALPIN, electrical engineer, Leicester. October ith is 
the last day for the receipt of proofs for intended dividend. 
Trustee, Mr. L. V. Wykes, 24, Friar Lane, Leicester. 


Long-Lived Lamps.—A user of the electric light in 
Doncaster states that, three years ago, his installation was put in 
with tantalum lamps, of which 10 are in constant use. Up to the 
present only two new lamps have been required, and the lights are 
as good as ever. Assuming that the two lamps had an average life 
of !4 years, the average life of the 10 is evidently at least 2°7 years, 
and may be much longer, 


Trade Announcements.— Messrs. POOLEY & AUSTIN, © 


25, Victoria Street, S.W., ask us to state that, as sole London agents 
for Messrs. Frankenburg & Sons, of Manchester, they are now holding 
a stock of the usual sizes of rubber cables, in order to give prompt 
delivery in this district. 

MR. PARRY MELL, A. M. I. E. E., is shortly opening motor garage 
and electrical works at 34, The Parade, Leamington Spa. He wants 
to get into touch with electrical manufacturers and suppliers. 

MESSRS. VAUGHAN ENGINEERING INSTALLATIONS, LTD. of 
Goswell Road, E.C., announce that Mr. T. W. Vaughan, who has 
for the last year acted as their works manager, has now no connec- 
tion with the company. 

TRE VICTA ELECTRICAL Co. have removed their works and offices 
to larger premises at 60, Queen's Road, Battersea, S.W. 

MESSRS. CROFT & PERKINS, LTD., power transmission engineers, 
Bradford, Yorks., have appointed Messrs. Frank R. Cerrito & Co., 
Exchange Buildings, Stevenson Place, Birmingham, as their agents 
for Warwickshire, Staffordshire, Worcestershire and Shropshire. 


„Lux Candles for New York.—We learn that the 
Lux CANDLE Co., of 240, High Holborn, W.C., have just shipped to 
New York all the electric candles required for the new Carlton Ritz 
Hotel in that city. Lux candles were selected on their merits as 
being specially suitable for the ugly screw holders used in America. 
The candle covers the holder, and so makes a perfect joint on the 
candle cup. - 


Catalogues and Lists—Messrs. SANDERS, REHDERS 
AND Co., 108, Fenchurch Street, E. C.— The first three numbers of 
the Sarco Bulletin, in which from time to time the firm publish 
interesting, illustrated and other matter relating to problems in 
connection with furnace control. Engineers in charge of large 
power stations can have these three numbers in a suitable binding 
case if they apply to the firm. 

THE GILBERT ARC Lamp Co., LTD., Chingford, Essex.— Full 
catalogue of 48 pages, on the front cover of which appears an 
excellent and impressive illustration, in colour, of the Beacon lamp. 
The contents of the catalogue relate to the Gilbert arc lamps and 
accessories, a list of some of the 100 towns and public authorities 
and works using them leading off, followed by a number of photo- 
graphic views of street, shop and other lighting by means of these 
flame and enclosed lamps. Descriptive matter relating to the lamps 
is given, together with instructions for trimming, and tabulated 
data as to hours of burning, size and weight of lamp, shape of 
globe, price, and code-word. Such information is published regard- 
ing the Flamme," the Beacon,“ the Allight series or series- 
parallel lamps, standard rod-feed, photo-printing, Trudaylyte," 
carbon- feed, Culinan," and open-type lamps. Among the accom- 
panying manufactures that are particularised are the following : 
Resistances, lamp transformers, auto-transtormers, constant-current 
transformers, automatic regulators, various switches, automatic 
cut-outs, post and lowering gear, winches, lamp carriers for. street 
lighting, &c. 

MEssBs. DAVIES & METCALFE, LTD., Romiley, near Manchester. 
—40-page catalogue, in which are described, illustrated and priced, 
their various injectors, including automatic hot water and restarting 
injectors, Giffard and exhaust-steam injectors, water lifters, air 
ejectors, steam valves and other boiler fittings. 


—— 2 Ts — M Uu Anm _ 


— Se 


493 


THE ELECTRICAL REVIEW. TVol. 67. No. 1,713, SEPTEMBER 23, 1910. 


Messrs, RICHARDSONS,: WESTGARTH & Co., prp., Hartlepool.— 
Publication describing their Cascade cooling tower, and showing 
the principle employed very effectively by means of white on black 
cross-section and long section diagrams. E l 

THE KNAPP ELECTRIC AND NOVELTY Co., 511, West Blst Street, 
New York.—Catalogue No. 21, giving illustrated particulars and 
prices of a number of battery motor models in miniature, toy elec- 
tric locomotives, &c. 3 . | 

MEssRs. WM. WADSWORTH & Sons, Bolton.—Two attractively 
prepared pamphlets, each of 24 pages: one giving a full and 
interesting account of the "Wadsworth electric lift for hotels, 
hospitals, offices, &c.; the other dealing with the Wadsworth trans- 
porter for works, mills and, warehouses, where material has to be 
handled economically .and expeditiously. Both publications are 
fully illustrated. , | 

MESSRS. SIEMENS Bros. & Co., LTD., Caxton House, London, S. W. 
Supplement No. 1 to Catalogue No. 520, describing their 
instrument protector for protecting ‘telephone instruments from 
high-tension or “sneak” currents; Catalogue No. 529 containing 
description of their electric motor syrens for signalling. 


Messrs ELLIOTT BROS., Century Works, Lewisham, London, 
S.E.—Leaflet (Section F) describing the firm's typé N moving-coil 
instruments and giving prices, dimensions, &c. 

Mr. G. BRAULIK, 8, Lambeth Hill, London, E.C.—Four-page 
pamphlet, No. 6, giving illustrated particulars and prices of a 
variety of pocket light sets, battery candle lights, and other novelties 
for the season, also spare batteries and Eclipse" metal-filament 
battery lamps. Also pamphlet for the current season, showing a 
variety of white porcelain insulators for pole arms, chimney, 
wall or saddle brackets, &c , and giving revised prices of same. 


WARNER ENGINEERING Co., LTD., Carteret Street, Westminster, 
S.W.—Two illustrated catalogues issued by the company’s two 
British licencees in the mining section, namely, the Wilfley Mining 
Machinery Co., Ltd., Salisbury House, London Wall, E.C, and 
Hartley, Causton & Richmond, Ltd., Spencer House, South Place, 
London, E.C., and Stoke-on-Trent. We are informed by the Warner 
Co. that a number of licences are being arranged in France and 
Germany, and that at an early date, 10 works will be manufaeturing 
Warner non-parallel axle trucks under licence in each of these 
countries. 2 xad NAME D E RET pr x 

THE ADHS WATKIN Co., LP. 36:38, Victoria Street, London, 
S. W. - New :20:page catalogue of the Watkin” - "turn-up- 
and:down-like-gas " switch. It contains notes on the advantages 
of the device, a report by Faraday House, and a good deal of 
interesting matter concerning the switch and its uses, followed by 
a number of well-known London stores and showrooms where the 
switches can be seen effectively demonstrated. A page of prices 
appears at the end. Arranzements are being made to manufacture 
a smaller switch, to be known as the “ Baby " type, at a very low 
figure, giving three positions, namely, full,“ “dim, and “off.” 


Messrs. FALK, STADELMANN X Co, LTD. 83-87, Farringdon. 
Road, London, EC. New catalogue (No. 309) of 20 pages giving 
full particulars of their." Efesca ` metal-filament lamps, with 
tabulated prices of same for the 1910-11 season. Anyone in the 
trade who has not received a copy can secure one on application. 

TRE ADNIL ELECTRIC Co., LTD.. Adnil Building, Artillery Lane, 
London, E.C.—New catalogue (T 68) of 28 pages giving illustrations 
and descriptions, and in most cases prices, of motors, dynamos, 


switchgear, telephones, signalling apparatus and accessories for. 


electrical installation work in collieries, mines. &c. 


THE WALSALL ELECTRICAL Co, LTD., Walsall. — Eight-page 


catalogue of direct and alternating-current meters for switchboards, 
testing and portable use, including deadbeat moving -coil type 
instruments, "moving" iron meter, the "A D ' instrument, the 
handy railroad and M" meters. 


Messks. BULLERS, LTD. 6, Lawrence Pountney Hill, Cannon 
Street, London, E.C.—Four-page fully illustrated list containing a 
description of their patent veutilators for underground cable boxes, 
pits, and transformer chambers,  Sectional views of the roadway 
and pavement types appear. These ventilators are being used by 
many municipal authorities, including Birmingham, Oldham, 
Sheffield, Wolverhampton, &c., and they have nlso been used by the 
Post master-General. A small red-covered pamphlet of some 36 
pages on cable-joint box explosions has been issued for the purpose 
of bringing these boxes before electricity supply engineers. 

Mn. CH. RUDOLPH, 66. Rue du Theatre, Paris.—(Mr. W. Craig, 
II. Queen Victoria Street. London, E.C.).— Illustrated leaflet giving 
prices of flexible metallic tubing, steam gland connections, rubber 
connections for flexible tube. Nc. : 


THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., LTD.. London and Manchester. The new Electrical Supplies 
Catalogue, No. 201], is an abridged edition consisting of close upon 
140 pages (roughly & in. X 4j in.). A four-page full alphabetical 
index leads off, and Jater we find arranged compactly and neatly an 
enormous variety of lighting, telephone, bell. heating, ventilating 
and other electrical manufactures. Carbon-flament and Auriga 
metal-filament lamps. “Arcturus” flame and enclosed arc lamps, 
carbons, mercury vapour lamps, ceiling roses. lampholders, tumbler, 
main. knife. weather-proof, and other switches, switch and distri- 
bution boards. fuses. wires and cables, insulators, electric light 
fittings and shades Holophane reflectors, hand lamps, Trafford 
conduits and fittings. bells ant pushes. telephones and telephone 
insulators, electric fans, radiators. ovens, hot plates and kettles. 
We nam these to indicate the wide scope of the list. Prices are set 
out. in detail. 


. LIGHTING and POWER NOTES. 


Australia.—A company is being formed at Toora (V.). 
with 1,000 shares of £1 each, for the purpose of installing a plant 
to provide electric lighting and power for the town by utilising the 
power derivable from the Franklin River Falls and other sources in 
the neighbourhood. The chairman, Mr. James Allan, said that he 
and Mr. A. H. Wood, electrical engineer, of Melbourne, were will- 
ing to take up. conjointly, one-half of the shares, or more if 
necessary. A 75-H.P. plant could be installed and completed for 
£1,000. : 

An Australian newspaper states that the Newcastle (N.S.W.) 
City Council has, during the past 12 months, been called upon to 
pay a large sum in damages owing to accidents occurring in con- 
nection with the municipal electric light wires, and there have been 
numerous complaints ‘recently regarding the inefficiency of the 
electric light service generally. The City Council has now 
appointed a committee to institute a searching inquiry into the 
working of the service, and it has been agreed to engage an expert, 
at a fee of 25 guineas, to assist. l 

The secretary of the Numurkah (V.) Shire Council has been 
instructed to obtain an expert report on electric lighting. 

The Footscray (V.) City Council has adopted a scheme for electric 
light and power. The Council will purchase and erect poles, wires, 
lamps and other fittings, at a cost of £8,000, and obtain the elec- 
tricity in bulk from the Melbourne City Council's electric supply 
department, the cost being 104d. per unit, £8 per KW. maximum 
demand. According to the Australian Mining Standard, the full 
scheme provides for 10 arc lamps of 2,300 c.P., 20 arc lamps of 
1,500 c.P., 270 metallic-filament lamps of 100 c.P., and 100 metallic- 
filament lamps of 50 C. P., making a total of 400 lamps, aggregating 
52,000 C. P., as against 15,000 c. P. obtained from the existing 280 
gas lamps. It is estimated that within three years fully 10 per 
cent. of the establishments in the district will be lighted elec- 
trically, and that the more adequate illumination of the streets will 
contribute materially to the progress of the city. The cost to 
private consumers will be 5d. per unit for lighting and 2d. per unit 
for power. À committee hae been empowered to take all necessary 
steps to install the light as speedily as possible. 


Belfast,—The new scheme of electric lighting, from 
Castle Junction to the Albert Memorial, was put into operation on 
the night of the 15th inst. when Councillor Williamson switched 
on the installation, which consists of 16 2,000-c.P. lamps, arranged 
in fours. 


Bradford,—At a meeting of the Bradford Chamber of 
Trade held on Monday, the hon. sec., Mr. F. Pickering, reported 
upon the visit of a deputation to the chairman of the Corporation 
Electricity Committee and the electrical engineer to discuss the 
question of the possibility of a reduction of the charge for elec- 
tricity to the small users, which at present stands at 4d. per unit. 
Mr. Pickering said the representatives of the Corporation had con- 
vinced the deputation that there was hardly any prospect of a 
reduction because, as a matter of fact, if the cost of putting in the 
cables was taken into account, the Corporation were losing money 
at present on the small users. It was found, he said, that the 
average use of electricity in shops and offices did not amount to 
more than one hour per day all the year round, and that was the 
reason why the cost could not be reduced. Also by reason of the 
introduction of filament lamps, although the number of small users 
had considerably increased, the amount of electricity used by them 
had substantially decreased. 


Bulawayo.—The Bulawayo Waterworks Co., who own 
the electric light works, showed a loss on the year's working of the 
electric light of £1.813, due entirely to the substitution of the 
metallic-filament lamp for the old type. “To add further to their 
troubles, it is proposed to introduce in next Parliament a Daylight 
Saving Bill, under which all the clocks in the country will be put 
back one hour, so that town lamps, bars, hotels, &c., will shut down 


. one hour earlier than at present." 


Cape Colony.—Cn4Dock.—According to à report in the 
Press the secretary of the General Electric Co., London, 
and the Government electrical engineer have recently been in this 
town negotiating with the Council regarding the town electrical 
installation. 

UITENHAGE.—The Uitenhage electric light scheme. which was 
undertaken by the General Electric Co., of London, was eompleted 
on August 26th. The Deputy-Mayor, Mr. Whiteside, chairman of 
the Lighting Committee, switched on the light for the first time, 
in the presence of a large gathering. The event was celebrated by 
a banquet, under the auspices of the Town Council. 


Chadderton.—The U.D.C. has had under consideration 
an application from the Oldham Corporation for the consent of the 
Council, under See. 55 of the Oldham Corporation Act, 1909, to the 
supply of electricity to intending consumers within the urban district 
of Chadderton. It was suggested by the clerk that consent be given 
provided the Corporation gave an undertaking that, if at any 
future time the Council wished to supply electricity itself, the 
Corporation would sell to it on demand the whole of the mains laid 
in the district. A member moved that this course be adopted. 
Another thought that the matter should remain open pending the 
reeeipt of replies to a cireular as to the number of firms likely to 
require electrical energy. It was decided to adjourn consideration of 
the matter for a month. 
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Canada. — Our correspondent, writing from Ottawa, under 
date September 7th, says: — A charter of incorporation has been 
issued to the Canadian Power and Paper Co., with a capital of 
$10,000,000. The mere announcement conveys nothing until the 
statement is made that the incorporators are the same gentlemen 
-who have made their mark by being responsible for so many 
of the MacKenzie and Mann companies. The powers granted 
are of the most extensive character, and practically give the 
new company monopolistic powers over their enterprises, 
except where the interests of municipalities are safeguarded, 
as they have been both by the Secretary of State and the Minister 
of Railways, by the provision that any such contracts must be 
subject to confirmation by the municipalities concerned therein. 

^ Following a decision by the Board of Control, public tenders are 
being invited for the lighting of the city of Montreal for the ensuing 
10 years. In order that no company will have a monopoly, tenderers 
may light certain parts of the city and not necessarily the whole 
of it. By this arrangement it is expected that a number of offers 
will be received. All parts of the city are to be lighted. The number 
of arc lamps used for public lighting purposes in all parts of the 
city, with the exception of about half a dozen suburban districts, 
which are under contracts with a certain company for lighting, are 
approximately 1,650 lamps, and the number of incandescent lamps 
of various candle-powers, approximately 500 lamps. What are 
known as the Standard arc and incandescent lamps must be supplied. 
The lamps shall be 40 and 80 candle-power respectively. 

»The Pend d'Oreille River, near Nelson, B.C., is to be electrified. 
Permission has been- granted to & company who will develop 
25,000 H.P. There is expected to be a ready sale for the power in 
the Pend d'Oreille valley and at Nelson, and what may not be used 
locally can be marketed across the international boundary. It is 
expected that this power will greatly stimulate industrial and 
mining development. i 

“ The Canadian General Electric Co. is now building three immense 
generators for the Ontario Power Co., Niagara Falls. These machines 
are each 12,500 H.P. The casting was done in Toronto by the 
Canada Foundry Co., and was moulded and cast in one piece. 
The casting has a mean outside diameter of 23 ft., and is 4 ft. 
wide.” ; 


Colehester,—AÀt a recent T.C. meeting the Electricity 
Committee unanimously recommended the Council to authorise the 
electrical engineer to suspend or dismiss any member of the 
staff if he deemed it necessary, the circumstances to be fully 
reported to the ensuing meeting of the Council. The report was 
adopted. 


Continental Note.— HoLLAND.— It is reported that tlie 
municipal authorities of Deventer and Zwolle are considering a 
scheme for the establishment of a joint central station for the 
electric lighting of their respective towns 


Dundee.—At the City Valuation Court appeals were 
intimated on behalf of the Electricity Department, one for a reduc- 
tion of a £6,000 valuation to £4,546, and the other from £12,000 
to £8,187. The Assessor complained that difficulties had heen put 
in his way as to the valuation of municipal undertakings. The 
hearing of the appeals was adjourned. 

Mr. Harry Richardson, Corporation electrical engineer, referring 
at a meeting of the Electricity Committee to an attack made 
on municipal officials by the Assessor in connection with the 
valuation of Corporation undertakings, said the officials were 
charged with, if he remembered rightly, dishonourable conduct, 
and if the charge had been made personally against him, he 
would have taken it further. Mr. Richardson stated emphatically 
that as far back as January last he provided the Assessor with all 
the information he desired, and, in fact, that information was 
taken as the basis of the valuation. 

In the Greenmarket electric lighting is taking the place of the 
old-fashioned naphtha lamps. A standard has been erected, and by 
means of overhead wires the current will be conveyed to the stalls. 


Dunfermline.—The B. of T. has taken exception to 
part of the Corporation's Electric Lighting Order. The part that 
the Board considers impracticable was a suggestion from the Fife 
Electric Light and Power Co. It was not a proposal of the Council, 
and it is said, therefore, that the company must make a more 
reasonable proposal, which must be agreed to by both parties. The 
proposal was that in 30 years the Council would take over con- 
sumers up to a certain limit, the company retaining the larger 
consumers. The Board of Trade objected to this dividing of the 
undertaking. 


Durham County.—The electrical installation at the 
West Stanley Colliery having recently been increased, an important 
extension of mains is about to be made by the Cleveland and 
Durham Electric Power, Ltd., for the purpose of giving a duplicate 
supply. These mains will carry current at a voltage of 11,000, 
and will be supplied from the Pelton sub-station, where current 
is transformed down from 20,000 volts to 11,000 volts. The 
cable is an overhead pole line, the distance between the 
poles being. 80 yards, aud the line consists of 3°05 sq. in. 
copper conductors. Where the line crosses roads and railways 
catenary guard wires are hung, while over footpaths lace guards 
are used. In addition to the main cables for carrying current, 
pilot cables and telephone cables will also be carried by the pole 
lines. Both of these cables are protected against breakdown of supply 
by the Merz-Price balanced protective gear, which has the effect of 
automationlly-isolating any portion of the cable in which a fault 
from whatever cause occurs, o 


Enfield.—The U.D.C. has consented to a trunk main 
being laid by the North Metropolitan Electrical Power Supply Co. 
from Enfield, to Wood Green, rid Burleigh Road, Lincoln Road and 
London Road. pos : 


Epsom.— The U. D.C. have decided not to re-appoint Mr. 
Herbert F. Foster as consulting engineer to their electrical under- 
taking. Mr. Foster wrote a letter asking for reappointment, but 
the decision was as stated. | 


Edinburgh.—Regarding the cooling towers at Dewar 
Place power station, Sir Alex. Kennedy bas reported to the E.L. 
Committee that he had associated himself in drawing out the 
scheme with a gentleman who had experience in engineering archi- 
tecture. The Committee could, therefore, have his assurance that 
the new cooling towers would be in no way detrimental to the 
amenity of the district. The scheme will cost £45,000. Reporting 
on the disposal of the surplus for the past year, Sir Alex. strongly 
advised that, in view of the resolution to scrap the old machinery 
in Dewar Place and substitute newer and more economic machinery, 
the surplus should be applied towards the payment of the out- 
standing proportion of the original cost of the old machinery. The 
cost was £21,000, of which half had been paid up. The Committee 
adopted the recommendation. Regarding the proposed extension of 
the supply mains to the Barnton district, Sir Alex. Kennedy reported 
that he had had an interview with the officials of the B. of T., who 
stated that no previous application had yet been considered under 
the new Act, but they seemed to think that the Board would not give 
the T.C. indiscriminate power to supply any consumer outside the 
town area. 


Heckmondwike.—The L.G.B. has intimated to the 
D.C. that a local inquiry will be held with reference to the appli- 
cation for further borrowing powers on account of the electricity 
works, as soon as the engagements of the Board's inspectors will 
permit. . MS 

India.—Lanonr.—The Civil and Military Gazette, an 
Indian paper, says: — We cannot congratulate the Lahore 
Municipality on its decision in regard to the scheme for electric 
lighting. The Municipal Committee had wisely consulted one of 
the first experts in the world, and that gentleman produced a 
scheme which a Committee of the Municipality recommended for 
adoption. The scheme was an eminently practical one, providing 
an assured income almost from the initiation of the work, and for 
the gradual extension of the electric service throughout the 
municipal area as the demand for it arose. But in the eyes of 
some members of the municipality it had the defect of providing 
for the wants of the area outside the city before the city iteelf. It 
is, of course, a matter of no consequence to these patriotic citizens 
that the result of their action has been to destroy all chance of 
any municipal scheme being carried through, for it is absurd to 
suppose that a Committee without a single expert among them can 
produce a more practicable scheme than that which has been 
rejected. There is no possibility of estimating what the demands 

-of the city for electricity will be, but it is certain that some years 
must elapse before the bulk of the city population will be prepared 
to pay for electric light, fans, &c. And it should be evident even 
to the Municipal Commissioners that street lighting without any 
private demand for power is financially impracticable. But the 
absurd jealousy which cannot permit one part of the municipality 
to benefit unless the whole area receives the same advantages 
simultaneously has wrecked a promising scheme, and in all 
probability put off the adoption of a modern system of lighting for 
many years." s 

The Times of India states that the Government of India has now 
drawn up the revised rules for working the Electricity Act, and it 
is understood important changes have been made to meet the 
objections which were raised in Council during the final stage of 
the Bill. 


Kilkenny.—The district lunatic asylum has just been 
lighted by electricity. The power house from which the supply is 
derived is situated in close proximity to the main building, and 
contains two Hornsby gas engines (37 H.P.) and dynamos. The 
storage battery will serve to light the asylum at night. The 
dining hall, the day rooms and divisions are all fitted with electric 
light, the entire C.P. in the former being 8,550. The total number 
of lamps is about 700, varying from 8 to 65 C.P. 


Launceston.—At a meeting of the T.C. on Monday the 
town clerk submitted a draft agreement with regard to electric 
light. This was generally approved, but it was decided to com- 
municate with some other towns where a similar agreement had 
been entered into before confirming the matter. | 


Listowel,—The T.C. has an electric lighting project on 
foot, and the clerk is in communication with several electrical firms 
on the subject. 


Llanelly.—The laying of mains has been commenced by 
Callender's Cable Co., and it is anticipated that the town will be lit 
by electricity, together with the Atheneum Hall and Town Hall, 
for the new year. f 


London, —BERMONDSEY.—A special meeting of the 
Council will be held on October 18th to consider the question of 
applying to the Board of Trade for a provisional order enabling 
the Council to supply electrical energy in the district of the late 
St. Olave Board of Works. The Electricity Committee, in a report 
upon the matter, reminds members thab the Council has twice applied 
for, and been refused, such extension by the Bourd of Trade. There 
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is no doubt the reason the Board refused the application was the 
fact that there were already two companies supplying the area. 
The Committee is unanimously in favour of the applica- 
tion being made. Agreements have been entered into with 
the following firms for the supply of energy for power: 
London Chrome Tannery, Ltd., 83, Bermondsey Street ; F. Claydon 
and Co., 20-4, Fulford Street; Pipers, Ltd., 54, Bermondsey Street. 

St. PANCRAS.—The borough treasurer reports having obtained 
from the chief electrical engineer particulars of the estimated 
requirements for the year ended March 31st, 1911, as follows :— 
Mains, £2,000; services and switches, £1,700; meters and 

indicators, £800. 

HAMMERSMITH.—On July 27th last the Council conditionally 
approveda proposalto permitthe new Olympia Co. to generatecurrent 
at Olympia for the purpose of the electrical exhibition in September, 

‘1911, the company to pay a royalty of jd. per unit generated. 
The company now desire the Council to fix a lump sum, if possible, 
to be charged as royalty in lieu of the suggested charge. The 
Electricity Committee having considered this application has 
decided that an alternative charge be offered at the rate of £1 
per KW. installed during the period of the proposed exhibition. 

STOKE NEWINGTON.—An additional transformer is to be pro- 
vided at Edwards Lane sub-station, for use in the event of a 
breakdown, at an estimated cost of £100. The Electricity Com- 
mittee has for some time past been in negotiation with the North 
Metropolitan Electric Power Supply Co., on the subject of a 
revision of the present charges to private house lighting con- 
sumers, with the result that the company has expressed its 
willingness to agree to the following, viz.: That the present rate 
of 7d. and 2d. on the maximum demand system shall be con- 
tinued and apply to the whole borough, with the proviso that, 
if during. the six months ending March 31st next, or any sub- 
sequent year ending March 31st, the average charge to the con- 
sumer shall exceed 5d. per unit, he shall be entitled to a credit 
(off the March quarters account) of the amount by which his 
total charge for the whole period has exceeded an average of 5d. 
per unit. Under this system an opportunity will be given to all 
consumers in private houses of benefiting by careful use of the 
current, whilst at the same time they will be safeguarded from a 
charge exceeding an average of 5d. per unit. The Committee has 
provisionally approved the above. ; 

DEPTFORD.—The Public Libraries Committee , recommend 
electric lighting for the New Cross Branch Library, this being 
regarded as the most suitable system for library buildings, and 
advantageous terms having been arranged with the London Electric 
Supply Corporation, Ltd. 


Lymington.—The T.C. has sealed a contract for publie 
lighting with the electric lighting company. 


Maeclesfield.—The New Electricity Co., of Macclesfield, 
Ltd.. have applied to the T.C. for consent to their application for 
a prov. order for E.L. Before coming to a definite decision, the 
Council has decided to ascertain whether the Railless Electric 
Traction Co., Ltd., intend proceeding with their application for a 
similar order. 


Manchester.—The secretary of the local Ratepayers’ 
Association having written to the L.G.B. objecting to the granting 
of a loan for electricity purposes without a public inquiry, and asking 
on what legal authority the inquiry had been dispensed with, the 
Board has now written under date September 13th, giving 
particulars of the purposes for which the money was required, and 
stating "that the question of holding a local inquiry was a matter 
entirely within the Board's discretion.” The letter proceeds to state 
that the Board has received a further application from the Cor- 
poration for sanction to a loan of £30,000 for the provision of a 
turbo-alternator at the Stuart Street station, and has decided, in 
this instance, to hold a local inquiry. 


Morecambe.— With reference to the blowing down of the 
new cooling tower of the Corporation electricity works, we are 
asked to statetbat the designs upon which this tower was con- 
ntructed were neither prepared nor approved by Mr. W. R. Wright, 
the consulting engineer, who has terminated his agreement with 
the Morecambe Council. 


Morley.— After conference between the Electricity Com- 
mittee and the Co-operative Society's directors, it appears that the 
Jatter intend to provide their own plant for lighting the Central 
Stores. The Committee, however, informed the society that if the 
directors would first install Osram lamps throughout their premises 
the saving would be so great that they would find it unnecessary to 
provide separate plant. 


Newcastle-on-Tyne,—Owing to the increasing demand 
for electric power at Messrs. Hawthorn, Leslie's engineering works 
at Walker, some important additions have recently been made to 
the electrical plant in the sub-station of the Newcastle-upon-Tyne 
Electric Supply Co. at Walker. from which these works are 
supplied. The sub-station buildings have been extended, and con- 
sist of three transformer chambers, 29 ft. x 21ft. x 14 ft. high. 
This sub-station is built inside a larger building, and is used for 
reducing the pressure from 5,500 volts at which it is received from 
the generating station to a pressure of 440 volts, at which it is used 
in the works. The total capacity of the sub-station is now 
2,000 H.P., there being three 700-H.P. transformers, oil-cooled. The 
high-tension switchgear i is the same as before, being of the Brown, 
Boveri Grid type, supplied by Messrs. Rivhardsuns, W estgarth, 


It consists of two feeder panels, each of 2,500 Kw. rated capacity at 
5.500 volts, and three transformer panels, each of 1,000 Kw. rated 
capacity, while one extension panel is allowed for. The low-tension 
switchgear is of the Reyrolle ironclad type, with three transformer 
panels, each of 1,000 KW. at a voltage of 440. There is also a 
small 30-volt battery, used for the tripping switches on the 
protective gear. The new installation was set at work on 
August 17th. 


Oldham.—Mr. Newbigging, electrical engineer to the 
Corporation, foreshadows that an extension to the electricity station 
plant will be necessary by the winter of 1911-12, and that the work 
will have to be undertaken next summer. 


Oswaldtwistle.—Before entering into an agreement for 


obtaining a supply of electricity or deciding to installa generating 
station, the D.C. is ascertaining the probable demand. 


Partick.—The surplus on the electricity undertaking for 
the past year amounted to £1,372. 


Portsmouth.—4^A L. G. B. inquiry was held on Saturday 
into the application of the T.C. for a loan of £24,000 for E.L. pur- 
poses for the next three years. On a previous loan of £22,288 there 
was an outstanding balance of £1.914. 


Rotherham.—Agreements have been executed for the 
supply of electricity to Tinsley by the Sheffield and Rotherham 
Corporations, the former to Messra. W. Cooke & Co. Ltd., and 
Messrs. Edgar Allen & Co., Ltd., and the latter to the British 
epis Wheel Co., Ltd., and the Sheffield Simplex Motor Works, 
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Southampton. Mesers Cash, Stone & Co., the pro- 
fessional auditors, in their annual report on the accounts of the 
Council, state that the sums standing to the credit of the deprecia- 
tion and renewals fund of the tramway department and the electric 
light department on March 31st last were £20,263 (an increase of 
£5,190 on the previous year), and 49.815 (an increase of £1.925 on 


_the previous year) respectively. £2,000 has been appropriated in 


relief of the rates from the tramway department and £2,424 from 
the electricity department, and the auditors presume that, before 
making these appropriations, the Council was satisfied that the sums 
standing to the credit of the depreciation and renewal funds were 
sufficient. The Southampton Gas Light and Coke Co. wrote to the 
Council declining to disconnect any further gas lamps until the 
company had been paid for the disconnections to date. The accounts. 
amounting to £155, are to be paid, and the gas company is to be 
requested that the disconnections required by the borough electrical 
engineer be proceeded with. 


Swinton.—The Manchester B. of G. has decided to have 
electric power installed in the bootmaking department at the 
Swinton Industrial Schools. Current will be supplied by overhead 
mains by the U.D.C. acting with the Lancs. Electric Power Co. 


Truro.—Provided that the terms of the order are 
approved, the T.C. has decided to offer no objection to the applica- 
tion of Messrs. J. & W. Purves for a prov. order for. electric light. 


Twickenham.—The Lighting Committee of the Council 
has under consideration letters from the Twickenham and Teddington 
Electric Supply Co., Ltd., with reference to the terms upon which 
they would be prepared to contract for the lighting of the whole or 
a portion of the street lamps in the district. 


Tynemouth,—The borough accountant (Mr. Thomas 
Kershaw), in his abstract of accounts for the past year, says 
that the working of the electrical department was very satis- 
factory. The income amounted to £16,924, and the expenditure 
to £9,882; leaving a balance available for transfer to the net 
revenue account of £7,042, representing 41˙6 per cent. of the gross 
income. The sum required for interest and redemption was £6,273, 
so that there was a net profit of £768, which reduced the accumu- 
lated revenue deficit to 43,862. The capital expenditure up to 
March 31st, 1910, was £93,439, and after allowing for sinking fund 
available, the net debt was £73,794. 


Walthamstow,—The Electricity Committee has decided 
that a 1,000-KW. mixed-pressure turbine with tandem generators of 
500 KW. each, and including condensing plant, pipework, cooling 
tower, switchvear and the necessary foundations, be installed at the 
station at an estimated cost of £9.500. The car-shed is to be 
extended. and the alterations required to the overhead equipment 
are to be carried out by the tramways engineer. 


Wells.—The Wells Gas Co. is prepared to consider the 
question of electricity supply if there isa sufficient demand. Mr. J. A. 
Purves, of Exeter. is applying for a prov. order, and he is willing to 
interview the Lighting Committee. 


West Wam.—Electric light is to be installed by the 


Education Committee in Salway Place School during the Christmas 
vacation. 


Yarmouth (1.W.).—The Town Trust has accepted the 
tender of the Yarmouth Electricity Supply Co. for public lighting. 


Yeovil. — The T.C. has decided to take no action for the 


present respecting the application of Messrs, J. & W. Purves for a 
prov. order for E. L. 
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THE ELECTRICAL INSTALLATION AT BIKANER, INDIA. 


We have lately devoted a great deal of space to electrical 
affairs in India, this being one of our best markets, and one 
in which there appear to be very great opportunities for 
further development. We are now able, by courtesy of 
Messrs, Siemens Bros. Dynamo Works, Ltd., to place before 
our readers some photographic views of an interesting instal- 
lation which has been making progress in one of the Indian 
States for several years. For the accompanying descriptive 
notes we are indebted to a Bombay and Calcutta contem- 
porary—Zndian Industry and Power. The writer of the 
article in this journal first points out that it is only in the 
last few years that the various Indian States have proceeded 
with the installation of electric supply within their territories. 

It may be a surprise to some to know»that it was as 
long as 24 years ago that the first electrical equipment in 
Bikaner was put down. It was but a small affair, of course, 
and was designed purely for lighting purposes within a 
palace in the Fort. In 1899 a somewhat larger equipment 
consisting of two 30-H.P. sets was installed for supplying 
power to the new Lalgarh Palace, but it was left to the 
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INTERIOR OF ENGINE ROOM; WILLANS-SIEMENS GENERATING SETS, 


INTERIOR OF BOILER HOUSE. 


present Maharajah to decide upon the provision of an equip- 
ment worthy of the chief city of one of the most progressive 
States in India. Col. His Highness the Maharajah of 
Bikaner rules with a progressive spirit over a territory of 
23,311 square miles, in which, at the census of 1901, 
there was a population of nearly 600,000. Bikaner city, 
which is his seat, the chief town and capital of the territory, 
possesses, we gather, one of the finest and most modern 
electrical plants in the East. In 1904 it was resolved 
to erect a comparatively large central generating station near 
the city for the purpose of carrying out a com- 
plete scheme which involved the transmission of electricity 
at high tension to sub-stations, situated at various points 
throughout the neighbourhood, for supplying. power for 
lighting, fans and motors in the various public and private 
residences and offices, wells, workshops and for road and park 
lighting, Kc. This central station was opened by Her 
Excellency Lady Minto in November, 1906, though at that 
time the work was far from complete, as only the Lalgarh 
Palace, the Club, and the gardens and roads in the vicinity 
F 
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of these buildings, were equipped and ready to take power panels and six feeder panels. A sub-station is provided in 
from the new station. Since then, however, great progress the central station, equipped with two 50-K.v.a. 
has been made, and in addition to lighting the various public 2,000/200-210-volt, 50-cycle, oil-cooled transformers, for 
buildings and offices and many private residences, and the supplying power at low pressure to two 20-H.P. and other 
provision of power for a number of work- 
shops, wells, &c., nearly all the streets 
and roads both inside and outside the 
city and in the suburbs are now provided 
with electric light. A considerable number 
of private consumers are taking power 
in the city for lighting, fans, and for 
motors for small mills, &c. The rate 
charged for lighting is 4 annas a unit, and 
for power 2 annas a unit. The former of 
these charges, at any rate, is less than 
that obtaining for private consumers in 
the Presidency towns in British India. 

The central generating station build- 
ing is constructed of bricks and locally 
obtained red sandstone. 

The present equipment of the main 
boiler house includes three Davey, Pax- 
man Economic boilers with ring steam 
and water mains, a Worthington 6 * 
1l x 6 vertical feed pump and two 
75 sq. ft. vertical feed heaters, the 
latter obtaining their heat from the feed- 
pump exhaust. 

Provision has been made for extensions 
up to 1,400 B. H.P. and for the addition 
of condensing plant. 

The coal used in the furnaces comes 
from the State colliery at Palana, 14 
miles from Bikaner City, the Electrical 
Department being debited for it at the rate 
of Rs. 4/8 a ton. The mining engineer TRANSMISSION LINE AND PUBLIC LIGHTING. 
of the State characterises Palana coal as 
“a superior lignite,” and the following is an analysis of a smaller motors employed in the State workshops, to a 
typical sample of it :— vertical motor pump set at the Rattensagar Well, which has a 
capacity of 36 gallons a minute against 280 ft. head (water 


Specific gravity — T ius % Le 
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Calorific value, 6,390 calories. Evaporative capacity, 11°26 lb. of 
water per lb. of coal consumed. 


The engine house contains three main generating sets, 
each consisting of a Willans & Robinson central-valve three- 
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DERRICK FOR OUTGOING FEEDERS. 


INTERIOR OF TRANSFORMER SUB-STATION. 


crank compound engine, direct coupled to a Siemens three- ^ used mainly for the central station), and for fans and are 
phase sole-plate type alternator, having an output of lighting in the neighbouring offices, bungalows and roads. 
167 K. v. A. at 2,000-2,250 volts, 50 cycles, 375 R. P. u. The out-going mains from the central station are all of 
The main switchboard consists of three generator control the overhead type, three-phase  high-tension aerial 
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feeders being carried to the various sub-stations of which 
descriptions follow. A view of the overhead mains and of 
the road lighting is given in one of the illustrations opposite. 

The Lalgarh Palace sub-station is equipped with two 


INTERIOR OF SIEMENS MoTOR-GENERATOR SUB-STATION. 


motor-generator sets, each consisting of an 86-H. P. three- 
phase 2,000-volt induction motor, direct coupled to a direct- 
current generator having an output of 250 amperes at 
205-230 volts. An additional set with an output of 20 Kw. 
is now being added. The sub-station supplies power for 
lighting and fans and for small motors at the Lalgarh 
Palace, the Makhma Khas Secretariat and the surrounding 
buildings ; also to two vertical motor-driven Worthington- 
Siemens five-stage turbine pump sets at the Karnisagar 
Well, each having a capacity of 170 gallons per minute at 
1,540 R. P. u., against a total head of 354 ft. It is of interest 
to note that this Karnisagar Well and the Chotina Well, 
which is mentioned further on, are the two deepest wells in 
India. The Lalgarh Palace sub-station 
also supplies power for the incandescent 
and arc lighting of the roads in the 
immediate vicinity of the buildings 
mentioned above. 

The Victoria Memorial Club sub- 
station is equipped with two motor- 
generator sets, each consisting of a 
25-H.P. three-phase, 2,000-volt induc- 
tion-motor, direct-coupled to a direct- 
current generator, having an output 
of 75 amperes at 205-230 volts. It 
supplies the necessary power for light- 
ing and fans at the Club, the Prince 
of Wales's Hall, the Gymkhana, the 
Rink and the Polo Stands; also for 
the incandescent and are lighting of 
the grounds around these buildings. A 
view of the plant in this sub-station 
is given above. 

The equipment of the city sub-station 
at present consists of two 80-K. . A., 
2,000/200-210-volt, 50-cycle, oil-cooled 
transformers, and supplies power for 
lighting and fans and for motors in the 
various public buildings—the hospital, 
jail, &c.—and private residences and 
small factories in the city, also for road 
lighting inside the city and for the opera- 
tion of the jail well by an ordinary rod pump driven by a 
23-H.P. induction motor at the surface. 

The Fort sub-station is at present equipped with two 
40-K.V.A., 2,000/200-volt, 50-cycle, oil-cooled transformers, 


supplying power for lighting and fans and pump and lift 
motors in the fort. The installation in the fort is a very 
extensive one, as this fort is almost a small city in itself, 
with many beautiful palaces. 

The Chotina sub-station is situated 
under the high-level tank, which supplies 
water to the parks and gardens, &c., out- 
side the city. It is equipped with two 
120-K.v.A. 2,000/200-volt, 50-cycle, oil- 
cooled transformers and supplies power to 
two 23-H.P. motors operating the new ice 
factory machinery, &c. ; to two horizontal 
motor-driven seven-stage Worthington- 
Siemens turbine pumps in the Chotina 
Well, each having a capacity of 235 
gallons a minute at 1,460 R.P.M., against 
a total head of 360 ft., and to a motor 
blower. 

The successful installation of this 
system is stated to reflect great credit 
on Messrs. Siemens Bros. Dynamo 
Works, Ltd. who were entrusted by 
the State with the order for the whole 
of the plant. The work was carried 
out in aecordance with the plans and 
specifications drawn up by Mr. G. R. 
Drummond, M.LE.E. &c., electrical 
and mechanical engineer to Bikaner 
State (whose recent deed of heroism 
in the rescuing of natives from a 
deep well, recorded in our ** Personal 
Column," will be remembered by our 
readers), and it was under his super- 
vision also that the station and 
machinery connected with the scheme were erected and 
are now being operated. In this connection, it may also 
be mentioned that local labour only was employed in 
the erection, and is now employed in the operation, of the 
plant. 


Imperial Exhibition, 1915,—Sir Pieter Bam is 
actively engaged in interesting eminent authorities in a 
proposed Imperial Exhibition, to be held in London in 1915— 
the expected year of the next Colonial Conference, the 700th 


WESTINGHOUSE 10,000-VOLT TRANSFORMERS IN THE SOUTH METROPOLITAN 
E. L. X P. Co.'s SUB-STATION, CATFORD (see p. 502). 


anniversary of Magna Charta, and the year in which the Prince of 
Wales reaches his 21st birthday. One of the principal objects 
of the exhibition will be to make an imposing display of what the 
Mother Couniry and the various Oversea States can produce and 
manufacture. 
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SOUTH METROPOLITAN ELECTRIC LIGHT 
AND POWER CO.’S TRANSMISSION SYSTEM. 


Last week we paid a visit of inspection to the South Metro- 
s new extra-high-pressure 


politan Electric Light & Power Co.’s 
transmission instal- 
lation at Catford, 
which has recently 
been brought into 
use. Its principal 
feature of interest 
is the adoption, for 
the first time in 
this country on a 
large scale, of the 
Scott system of 
transformation from 
two to three-phase 
and vice-versa. 
Before describing 
the installation, a 
brief explanation of 
the circumstances 
which have led to 
this step may be of 
interest. 

The area served 
by the company is 
one of very great 
extent, comprising 
the whole. of the 
region between the 
Thames at Green- 
wich and the 
northern boundaries 
of Croydon, Beckenham and Bromley , and measuring, roughly, 
11 miles by 35 miles. The generating station is situated at the 
extreme northern limit of the area, where supplies of coal 
and water can be obtained at the cheapest rate, and where it 
has consequently been found most economical to do the 


bulk of the generating. 
i | i | 
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SWITCHBOARD AT GENERATING STATION. 


In view of the rapid growth of the demand for both 
lighting and power, some four years ago Mr. H. W. Bowden, 
managing director and engineer-in-chief to the company, 
drew up a comprehensive scheme for the future development 
of the system, and commenced the erection of a new generat- 


REYROLLE 10,000-voLT SWITCHGEAR IN CATFORD SUB-STATION. 
(J 


ing station adjoining the original power house, to contain 
eventually plant aggregating 32,000 KW. 

In our issue of August 2nd, 1907, we gave a full descrip- 
tion of the new station, in which two two-phase turbo- 
generators were installed, each of 1,500 KW. capacity, at 
3,000 volts, 50 cycles per second. To these will be added, 

as required, gene- 
rating sets of much 
larger size. At the 
same time it was 
decided to distri- 
bute at the stated 
pressure in the first 
instance, but to 
transmit power to 
sub-stations on the 
three-phase system 
at 10,000 volts 
when the load justi- 
fied that procedure. 

That time has 
now arrived, for the 
demand hasattained 
a magnitude which 
would render the 
maintenance of uni- 
form pressure over 
the whole network 
very difficult and 
uneconomical at 
the original pres- 
sure of 3,000 volts. 

Three-phase three- 

core lead - covered 
"cables have there- 

fore been laid from 
the generating station to Catford, in n each being 
capable of transmitting 1,500 kW.; spare ducts were 
available for the greater part of the distance, but for the 
rest trenching was necessary. The cables are of the British 
Insulated and Helsby Co.’s make, of 0:1 sq. in. sectional area, 


FERRANTI SWITCHBOARD AT CATFORD SUB-STATION, 


with a copper earth shield under the lead sheathing, and are 
insulated for working with the centre point not earthed. 
From Blackheath to Catford they have been laid on the 
solid system. 

The total length of the duplicate 10,000-volt transmission 
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line is 64 miles, and the whole of the apparatus, including 
the cables, was tested with a pressure of 20,000 volts before 
being put to work. 

The step-up transformers, which were supplied by the 
British Westinghouse Electric and Manufacturing Co., Ltd., 
are of the oil-cooled type, and are arranged in three 
500-K. v. A. sets, each set consisting of two single-phase 
transformers connected on the Scott system, the primaries 
being coupled to the two-phase bus-bars at 3,000 volts, and 


the secondaries giving three-phase current at 10,000 volta.. 


The step-down transformers at the Catford sub-station are 
of identical design, and are illustrated on p. 501 ; they stand 
over 7 ft. high, and weigh some 3 tons each; they are 
mounted on trucks so that they can easily be moved, if 
necessary. 

At the power station the switchboard consists of three 
3,000-volt two-phase panels, for the transformer primaries, 
and five 10,000-volt three-phase panels, of which three serve 
the transformer secondaries and two the outgoing feeders. 
We give an illustration of the front of the switchboard, 
which is of slate. The low-pressure panels are provided 
with an ammeter in each phase, and with overload 
‘trip release attachments with time limit device. The 
switches are inserted only in circuit with the“ inner“ of 
each phase, the outers being joined to an earthed bus-bar 
through copper links. Each of the 10,000-volt panels is 


equipped with ammeters on two of the phases, and overload - 


release attachment with time limit, worked through series 
transformers. NS 

The whole of the switchgear at the power station is of 
Messrs. Reyrolle's ironclad type, but in this instance it is, 
as stated, operated from a switchboard of ordinary appear- 
ance, with the aid of flexible wire cords and levers, as 
shown. 

At the Catford sub;station, the 10,000-volt switchgear 
is mounted on a gallery, and comprises two incoming 
feeder panels and three transformer panels. Here, 
again, the Reyrolle switchgear is used, in this 
case in the usual manner; it is shown in the accompanying 
illustration, with the furthest switch racked out, and in front 
of it the carriage with which the oil tank or the whole of 
the oil-switch can be removed. The transformer panels are 
provided with overload release on two of the phases, as at 
the power house, but no ammeters; the feeder panels are 
equipped with reverse-current relays of the British Thomson- 
Houston Co.’s make, operated by potential transformers 
arranged in the Reyrolle switch oil-tanks (which, it will be 
seen, are made deeper than usual for the purpose). The 
relays, overload trip solenoids, &c., are mounted on hinged 
panels, so that the connections can readily be inspected, and 
the series transformers, with the bus-bars, &c., are filled in 
solid with insulating compound, the whole of the high- 
pressure switchgear being as safe to operate as it is possible 
to make it. The transformers are switched on as the load 
rises, one set sufficing during light loads. | 

The 3,000-volt switchboard at the sub-station is of Messrs. 
Ferranti's ironclad type, and comprises three two-phase 
transformer panels, and seven single-phase feeder panels. 
The switches are all of the oil-break type, and are protected 
by overload releases and time-limit attachment. The 
* outers” of the cables are connected to an earthed bus-bar 
with copper links. We give an illustration of the board, 
with one of the bus-bar compartments open, showing the 
disconnecting links. 

For some time the 10,000-volt cables were employed to 
relieve the 3,000-volt feeders, pending the completion of the 
plant ; this has now been accomplished, and the change- 
over has been made, with satisfactory results. The plant to 
be installed at the generating station in the future will all 
be of the three-phase type, generating at 10,000 volts, this 
being advisable in view of the probable adoption of a scheme 
for linking up the large London stations at some future date; 
and the transmission line now laid down will, of course, work 
in with such a scheme. 

Our thanks are due to Mr. H. W. Bowden for the oppor- 
tunity of preparing this article, and to Mr. W. J. Allbright, 
resident engineer in charge of the distribution department, 
for the particulars which we have embodied in it, and for 
his kind assistance in its preparation. 


THE MUNICIPAL TRAMWAYS 
CONFERENCE. 


THE annual Conference of the Municipal Tramways Asso- 
ciation—the ninth meeting of the series—which this year 
is being held in Bradford, under the presidency of Mr. C. J. 


Spencer, the general manager of the city tramways, was 


opened on Wednesday morning in the Town Hall. 

Not alone from the fact of its well-known tramway 
manager being president is the woollen city a particularly 
appropriate meeting place for tramway managers. The 
Bradford tramway system is one of the most important 
of the several networks, which for all practical purposes 
afford continuous tramway communication over a large 
portion of the West Riding of Yorkshire. | 

The differences in gauge, which unfortunately exist, have 
not 80 far materially affected the utility of these tramways, 
which are more or less a necessity of the times in the thickly- 
populated area which they serve. 

Mr. Spencer's presidential address, which, of course, took 


precedence of other matters on Wednesday, touched briefly. 


on a number of topics associated with tramway working. 
We pass over his reference to the now somewhat musty Board 
of Trade statistics for 1909, and join him in the more con- 
genial and, indeed, far more important task of considering 
the future in regard to tramways. | 

In this connection the president notes that the amount of 
revenue received, other than passenger receipts, is in 
the ratio of 1 to 38, and having in view the congested state 
of the thoroughfares in many large towns due to slow- 
moving goods traffic, he urges that more should be made 
of the powers already possessed by tramways for carrying 
goods. | | 

Unfortunately, congested street traffic is usually accom- 
panied by congested tramways, and it is not very clear to 
the average man, how more cars are to be crowded on to some 
of the busy routes that the president’s remarks call to mind. 
The more rural routes, which are not so encumbered with 
traffic, frequently offer scope for development in building up 
other than passenger traffic, but they appear to have 
escaped attention. | 

Both Bradford and Leeds are giving close attention to the 
carriage of goods on tramways, the former having suffered 
a temporary rebuff in a recent Parliamentary application for 
extended powers, and the latter having already entered into 
some large contracts for the carriage of material. 

The President draws attention to the possibilities of the 
railess trolley gystem, which he says provides '*a vehicle 


as reliable as a tramcar, and at least as cheap to operate, but 


with a capital expenditure on street work so low that the 


bugbear of heavy interest and sinking-fund charges is 


practically non-existent.” 


Here, again, both Bradford and Leeds have obtained | 


similar powers for the installation of a railless trolley line. 


With reference to accumulator traction, Mr. Spencer 


Bays :— 


I hear that some progress is being made towards the improve- 
ment of the accumulator, or storage battery (viz, reduction of 
weight per capacity). On the other hand, the traction motor and 
car equipment is also showing signs of improvement in several 
directions, but chiefly in the increase of efficiency so far as power 


consumption is concerned. The average traction motor designed, 


say, eight years ago, gave an electrical efficiency somewhat less 
than that of similar-sized motors used in stationary work. The 
introduction of commutation poles and improved methods of con- 
trol has certainly improved equipment efficiency. Reputable 
makers are now prepared to guarantee 10 to 12 per cent. higher 
electrical efficiency of equipments than formerly. 

Truck development is also proceeding, and we have truck makers 
who tell us that with their particular trucks they will guarantee a 
saving of 10 to 15 per cent. in electrical energy, and so on. In 
various directions the tendency is to reduce the power used per ton 
of material propelled. J 

The car equipment is, therefore, improving in the direction of 
greater energy consumption efficiency. I do not think it at all 
unthinkable that we shall be able to propel our cars in the future 
with, say, 50 per cent. less energy than at present. If, then, the 
accumulator of the future is, say, half the weight for same capacity, 
there should be interesting possibilities. 

Lest any member should think my 50 per cent. saving of power 


rather high, may I remind him that we are wasting by wearing 


away brake-shoes and tires about 40 per cent. of the energy we 
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supply to our cars. Regeneration or recuperation is not, in my 
opinion, quite dead, and the future should see progress in that 
direction. 

Mr. Spencer is not quite sure that tramway men have 
the monopoly of transit in the streets, and cites the—so 
far as we have been able to ascertain—unfortunate example 
of motor-omnibus competition. | l 

We gather from his concluding remarks. that the Associa- 
tion is busily engaged in settling two rather vexed questions, 
viz., corrugation and the price of energy, a settlement of 
either of which will, we feel sure, bring a sigh of relief 
from many tramway managers. | 

Wednesday's proceedings also included papers by Ald. 
Flint, of Leicester, on ** The First. Decade of Municipal 
Tramway Working," and by Mr. J. W. Dawson, Assistant 
Engineer, Bradford Corporation Tramways, on ** The Com- 
parative Durability of Brake Shoes and Tires." Thursday's 
business included a paper by Mr. A. Baker, Birmingham 
Corporation Tramways, on ** Tramways in Relation to Town 
Planning," and a report by Messrs. E. Cross, R. L. Acland, 
P. J. Pringle and T. R. Smith on the Lubrication of Car 
Bearings," followed by a tramway tour to Halifax and the 
Association dinner in the evening. .The Business Meeting 
this morning concludes the work of the Conference. 


“TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.—The T.C. has deeided to relay 
the lines in Old Square and Grey Street. 


Australia. NEW SOUTH  WaLEs.—The Melbourne 
correspondent of the Money Murket Heriew this week gives full 
particulars of the New South Wales railway and tramways, and 
their operation duriug the year ended June 30th, 1910. We extract 
the following figures relating to the tramways, in connection with 
which, though there was an increase in gross receipts, there was a 
still gréater increase in working expenses, so that the net return 
suffered a decrease. The following table shows some of the main 
elements of comparison with the previous year : — 


Years ending June 30th— ` 1909. 1910. 
Miles open x s% 1514 1653 ` Ine. 144 
Gross revenue .. £1,097,565 £1,185,568 Inc. £88,003 
Working expenses 875,500 983,587 Inc. 108,027 
Net earnings £229,005 £201,981 Dec. £20,024 
Passengers carried .. 186,318,788 201,151,021 Inc. 14,832,283 
Car-miles run . 18,858,621" 20,579,386 ^ Ine. 1,725,765 


PERTH.—We are informed that the employés of the Perth 
Electric Tramways, Ltd.. resumed work on 10th inst., and a portion 
of the cars started running on that day. The gross receipts to the 
16th inst. were £1,097, estimated working expenses £709, and 
estimated net receipts £388. 


Bath—Saltford.—The Bath Electric Tramways Co. have 
informed the U.D.C. that they intend applying tothe B. of T. for 
a further extension of time for constructing tramways to Saltford. 


Belfast.—An admirable little booklet has been prepared 
describing the principal features of the city and the beauty spots in 
its vicinity, with particulars of the routes to follow in order to visit 
them by electric cars. It is given free to visitors. The publishers 
are the Nomad Press, Belfast. 


Blaekpool.—The tramway accounts for the past 
municipal year show that the passengers carried were' 9,013,539 
against 8,138,569 in the previous year; car-miles run 1,009,331, against 
945,229, an increase of 10°75 per cent. of passengers and 6°57 per 
cent. on the number of miles run. The traffic receipts for the 
year were £57,503, plus £1,196 from advertising, making a 
total of £58,699; the working expenditure was 434.359; gross 
surplus £24,340, equal to 861 per cent. on the capital outlay. 
Having set aside €14,909 to meet interest and sinking fund on 
the capital outlay, there was a disposable balance for the year of 
4 9. 13 J, as compared with £3.659 last year. 


Continental Notes.—Spaix.—La Societé. des Tram- 
ways de Barcelona a San Andres has applied for a concession to 
construct and work an electric tramway from the terminus of 
the Barcelona-Horta line to the old church of San Juan de Horta. 

ITALY.—It is proposed to convert the steam tramway between 
Pisa and Marina into an electric line. and to extend it from the last- 
named place to Leghorn. | 

GERMANY.—The Bergmann Electricitütswerk Gesellschaft, of 
Berlin. is interested in a scheme for the construction of an elec- 
trical tramway between Sulzbach and St. Ingbert, Bavaria. 

The Allgemeine Electricitats Gesellschaft has taken over, under 
a 30 years’ lease, the working of the municipal central electric 
lizhting station and the electric tramway system in the town of 
N ; 


Croydon.—The B.C. Tramways Committee has decided 
to purchase five new cara, as the total number available—70—have 
all been in use lately at week-ends, leaving none in reserve. 


Dundee,—The Tramway Employes’ Union and Mr. 
Fisher, the manager of the Corporation tramways, are at loggerheads 
the former complaining that Mr. Fisher is not recognising their, 
Union, despite the Committee's assurances that this would be done. 
Mr. Fisher, in replying tothe accusation, complained that the Union 
did not treat his letters in a proper manner, and alleged that, in one 
instance, they had so altered his letter as to convey a wrong mean- 
ing, and that this letter was then given to the public through the 
Press. He had assured them that when his letters were properly 
treated, he would reply by letter, and not until then. The Union's 
letter of complaint to the Tramways Committee was allowed to “lie 
on the table." 


Hove.—The T.C. has discountenauced a proposal of the 


Brighton and Hove Omnibus Co. to adopt the railless trolley system 
for their electric omnibuses. 


Irlam.—]t is stated that the D.C. is to approach the 
Salford Corporation with a view to inducing that authority to 


continue its tramways from Pecl Green to Irlam, a distance of three 
or four miles, 


Keighley.—At Tuesday's T.C. meeting sanction was to 
be asked for the promotion of & Bill in Parliament authorising the 
Corporation to provide railless trolley vehicles from Utley to 
Cross Hills and Sutton Mill; from Stockbridge to Nab Lane ; from 
Ingrow to Oxenhope ; &nd from Goulbourne Street to Oakworth ; 
also to provide and run motor-oninibuses from Eastburn Bridge to 
Cross Hills and Sutton Mill and to Oxenhope and Oakworth. 


Manchester,.—Mr. P. Percival, secretary of the Man- 
chester Ratepayers’ Association, wrote to the town clerk of 
Manchester, that the attention of the Association had been 
drawn to reports in the Press respecting the manufacture of tram- 
cars by Manchester Corporation on their own premises, and asked 
where the necessary legal powers were to be found by virtue of 
which the work was carried on. The town clerk, in reply, referred 
to Sec. 20 of the Manchester Corporation Act, 1897, Sec. 8 of the 
Corporation Tramways Act, 1889, and Sec. 32 of the Tramways Act, 
1900, but Mr. Percival pointed out that the Acts quoted simply 
gave power to "provide" cars, not to make them, and the Com- 
mittee of the Ratepayers’ Association considered that the Corporation 
was acting in excess of its statutory powers in carrying on the work 
of tramway construction ; the question was one of law. and not of 
fact, and the reference of it to the Tramways Committee by the 
town clerk seemed unaccountable in the light of his being the 
legal adviser to that body and to the Corporation. The town clerk 
(Mr. T. Hudson) acknowledged the last letter, and stated that it 
would be laid before the Tramways Committe. 

The general manager of the Manchester Tramways, Mr. M'Elroy, 
states that the whole question turns on the meaning of the word 
"provide." It is, he says, a very wide word, and can scarcely be 
taken as meaning not to make. If that were the meaning the Act 
would have expressly stated that the Corporation were not to make 
the cars. He adds that the Corporation are just completing the 
first 50 cars made by themselves. They only make the bodies, 
and buy the electrical equipment, &c. Apart from the question of 
local employment, which the construction of the cars in Manchester 
gives, he says they can build them substantially cheaper than they 
could buy them, so that the ratepayers get the advantage. Moreover, 
there is the important fact that they know exactly the 
condition of all the material put into the cars, which is an 
item of considerable importance. Hitherto the cars have 
been built at Loughborough, Preston, and Motherwell, and 
it is the experience of the Tramways Committee that a substantial 
saving can be effected by building the cars themselves. The ad- 
vantaves of the latter course are summarised under the following 
heads: (1) A substantial saving in cost; (2) The creation of a new 
source of local employment; (3) A guarantee of the best and most 
suitable material in construction. The advantages, he points out, 
are all on the side of the general body of ratepayers who are the 
ultimate owners of the tramway system, and who reap all the 
benefits of its successful enterprise. It is urged that the action of 
the Ratepayers’ Association is only the expressicn of an unreasoning 
prejudice against municipal trading of any sort. It is pointed out 
that there is no local car-making industry which could undertake 
the work upon which the Tramways Committee have embarked, and 
there is, therefore, no opposition to private enterprise in Manchester. 
It is not anticipated that the action of the Ratepayers’ Association 
will be followed up by an application for an injunction to restrain 
the Tramways Committee from the further construction of cars. 


Mersey Electric Railwax.— On the 14th inst. a cable 
breakdown occurred at the St. James’ Street Station of the Mersey 
Electric Railway, causing a stoppage of half-an-hour. Accidents 
on this line have been extremely rare. 


Rawtenstall,—The Board of Trade has formally 
sanctioned the borrowing of £35.933 in connection with the White- 
well Valley tramways. 

Rochdale.—The Tramways Committee has decided to 
recommend the T.C. to lay a double track in Blackwater Street. 

Southport.— A proposal has been made to the Local 


Tramways Committee respecting the establishment of a system for 
the collection and delivery of parcels in the Worough, 
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Tasmania. —A Select Committee has been appointed by 
the House of Assembly to consider a proposal to construct an 
electric tramway connecting Hobart: with Huonville, with a branch 
into Kingston. 


Wigan.—The Tramways Committee is jai six 


new single-truck double-deck cars at a cost of £750 each. 
aeee 
TELEGRAPH and TELEPHONE NOTES. 


Cheap Telegrams.—The subject of penny-a-word tele- 
grams was brought before the Conference of Journalists at the 
Guildhall last week by Mr. J. Henniker-Heaton, who urged that the 
penny rate should be adopted throughout Europe as the first step. 


Croydon, — Having failed in its action in the County 
Court, and in the appeal to the Railway and Canal Commission, 
the Croydon Borough Council decided on Monday, in the case of 
certain streets, to pay to the Postmaster-General the difference in 
cost between placing the proposed telephone lines underground and 
overhead. In the 15 roads concerned in the litigation the estimated 
extra cost totalled £632, but the Council selected a few of the 
-principal roads for the benefit of underground wires, and for the 
privilege of having them thus put out of sight, £266 is to be paid. 


Glasgow Central Telephone Exchange. — On the 
invitation of the Postmaster-General a representative company 
inspected the new Central Telephone Exchange situated in Waterloo 
Street Post Office buildings, on Monday last, 19th inst. A large 
party of engineers and others closely associated with the telephone 
and electrical industry travelled from London the previous evening 
by special saloon carriage on the invitation of the directors of the 
Peel-Conner Telephone Works, Ltd., the contractors for the installa- 
tion. Before the inspection the visiting party were entertained at 
luncheon in the Central Station Hotel by Mr. Hugo Hirst, chairman 
of the Peel-Conner Company, who presided.. In the unsvoidable 
absence of the Lord Provost, Bailie T. Dunlop represented the 
Corporation of Glasgow, and among those present were Mr. A. M. 
Ogilvie, Assistant Secretary G.P.O., Sir John Gavey, Mr. C. H. 
Wordingham and other well-known engineers. 

The chairman, in proposing the toast of The Engineers of the 
Post Office," read a letter of apology for absence from Mr. Herbert 
Samuel, the Postmaster-General, who sent his cordial congratula- 
tions on the successful installation of the New Central Telephone 
Exchange. 
the courage they showed in placing the equipment of such an in- 
stallation in the hands of a home manufacturer, and felt proud 
that this company had lent a hand in carrying out this policy. 
He pointed out that the work done by the firm, with the assistance 
of Mr. Conner, had already led to the spending of some £30,000 in 
wages in Manchester. Mr. Ogilvie, in reply, stated that the Central 
Exchange was only one of a series of new exchanges to be estab- 
lished in Glasgow, which, when finished, would make the system as 
efficient as any, not.only in Europe but even in America. 

Mr. Conner described the salient points of the new exchange, 
emphasising the details of the switchboard equipmént, and con- 
cluded by proposing The Corporation of Glasgow."— Bailie Thos. 
Dunlop, in responding, said that Glasgow took the credit of having 
assisted in the development of telephonic communication in Great 
Britain by arousing the powers that were toa fuller realisation of 
their responsibilities. 

Mr. W. A. Smith proposed “ The Health of the Chairman.” 

The party thereafter proceeded to Waterloo Street Post Office, 
where they were joined by the Lord Provost, and. under the 
direction of members of the staff, were shown over the installation. 
From Waterloo Street the visitors were driven to the General Post 
Office in George Square, where Mr. Webber, the Postmaster, and his 
staff, conducted the party over the trunk exchange. Here from 
10,000 to 12,000 calls are dealt with every 24 hours, on about 260 
trunk lines. 


Lighthouse Telephones.—The Penzance Chamber of 
Commerce has resolved to take steps to hasten the equipment of 


lighthouses and coastguard stations with telephonic communication, 


CONTRACTS OPEN and CLOSED. 


OPEN. 
astean: October Ist. A copy of the speci- 


fication issued by the municipal authorities of Mostar, for tenders 
for the installation of plant for the supply of electricity to the 
town, has been received in London from the British Consul. Tenders 
should be addressed to the Stadtmagistrat, Mostar, Bosnia-Herzego- 
vina. The specification (in German) may be seen by British firms 
at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, London, E.C. 

The Austrian State Railway authorities in Lemberg have just 
invited tenders for an installation of electric lighting at the rail- 
way station at Tarnopol. 

September 27th.—The municipal authorities of Magyarovar are 


inviting tentiers for the concession for the electric lighting of the. 


town. 


Mr. Hirst complimented the Post Office engineers on 


Australia, —September 27th. Electric oe for the 
P. Ka s Department in Victoria. See “Official Notices” August 
12t 

October 4th.— Telegraph and telephone insulators for the P. M. d. 8 
Department in all States. See Official Notices August 12th. . — 

October th. — Telegraph and telephone material, for the P. M. G. s 
Department in Victoria. See Official Notices August 19th. 

October 4th.—Telephone material, for the P.M.G.'s ‘Department 
in Victoria. See Official Notices August 19th. ~ 

October 5th.—5,000 porcelain insulators, for the P.M.G.'s Depart- - 


ment in New South Wales. See "Official Notices" August 19th, . 


October 17th.— Telegraph and telephone material, for the Deputy 
Postmaster-General, Hobart. Commonwealta High Commissioner's 8 
Office, 72, Victoria Street, London. 

VICTORIA. — Telephone cable and insulators, for the PM, des 
Department in Victoria. See Official Notices September 2nd. 

MELBOURNE.—H.M. Trade Commissioner for Australia (Mr; C. 
Hamilton Wickes) reporte that tenders will be received at the office 
of the Deputy Postmaster-General, Melbourne, as follows :— 
October 18th, for 23 miles of telephone cable (Schedule No. 284); 
and 500 composition insulators (Schedule No. 374) ; October. 25th, 
for 10,000 Cordeau inslators (Schedule No. 373). 

TASMANIA — October 17th. Telegraph and telephone instruments 
and material, for the P.M.G. See “ Official Notices " September 2nd. 

MELBOURNE. October 25th.—Deputy Postmaster-General. Elec- 
triclighting material (Schedule No. 311). Deposit required with 
each tender. Local representation necessary. For copies of the 
specification and form of tender apply High Commissioner in 
London for the Commonwealth of Australia, 72, Victoria Street, 
S.W., where preliminary deposite may be paid. 


Birmingham.—September 30th. 78, 000 tons of cdi 
for the generating stations of the T.C. R. A. Chattock, eite elec- 
trical engineer and manager, l4, Dale End. 


Chile, — September 30th. Three dynamos and ak 
lights, also machines and tools, for the Chilian aba See this’ 
column September 9th. 


China, — SHANGHAI. — 980900 10th and 20th. "The 
North China Herald of August 12th contains a notice to the effect 
that tenders are invited by the Shanghai Electricity Department 
for the supply of the following :—(1) Electric heating and cooking. 
appliances (tenders October 10th) ; (2) 10,700 carbon-filament lamps 
(tenders October 20th) ; (3) 15, 000 metallic-filament lamps (tenders 
October 20th). Sealed tenders, marked “Tender for Heating and. 
Cooking Appliances,” or as the case may be, should be addressed to 
the Acting Secretary, Council Rooms, Shanghai. Conditions, 
specifications and forms of tender may be obtained. from the 
Electrical Engineer, Electricity Works, 31, Fearon Road, Shanghai, 
on payment for each specification of 10 taels, which will he. 
returned on receipt of a bona fide tender. —Board of Trade Journal. 


Copenhagen.—September 26th. Danish State Railw ays 
Administration; 1,656 accumulators for the lighting of railway 
carriages. Tenders, marked “Tilbud paa Levering af Akkumu- 
latorer," at “ Direktören for Maskinafdelingen, de Danske Stats- 
baner. Gl. Kongevej 1D, 3 Sal," Copenhagen. Specification and 
conditions of tender, &c. (in Danish), may be seen by British makers 
at the Commercial Intelligence Branch of the Board of. Trade, 78, 
Basinghall Street, London, E.C. 


Devonport,—September 29th. Steam conl for 12 months 
for the Corporation Electricity Committee. Particulars from Mr. 
J. W. Spark, borough electrical engineer. | 


Edinburgh,—October 10th. Steam turbines, A. C. gene- 
rators, condensing plant, and internal parts of OnE towers. See 
„Official Notices September l6th. . ! 


Egypt. —October 20th. Electrical installation and refrig- 
erating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Public Works Department, Cairo ; for 
particulare as to tendering see Board of Trade Journal. e 

October 3 Ist. According to the Standard, tenders are invited by 
the Ministry of the Interior, Cairo, for the supply and installation 
of machinery, &c., required for the establishment of water supply 
and electric light systems in the town of Beni-Souef. Tender forms. 
obtainable from Mr. A. L. Webb, C.M.G., Queen Anne’s Chambers, 
Westminster, S.W. The specifications, drawings, &c., may be 
obtained on payment of 200 piastres (& 2 18.) A deposit equal to 
2 per cent. of the value of the offer is required with each tender. 


France.—November 1st.. The Prefect of the Depart-. 
ment of the Yonne, at Auxerre, is inviting offers for the construo- 
tion of a system of metre-gauge electric or steam railways in the: 
Department, the aggregate length of the proposed lines being about 
233 kilometres. 


French Congo.—October 14th. The Moniteur Officia ; 
du Commerce (Paris) contains a notice inviting tenders for the 
supply and laying of a submarine cable between Libreville and 
Loango (Pointe Noire). To qualify tenders a provisional deposit of 
50,000 francs (£2,000) will be required, to be increased by the 
successful tenderer to 100.000 francs (£4,000). Tenders to the 

" Bureau de lIngénieur Chef des Etudes, Ministére des Colonies, 
Rue Oudinot No. 27," Paris.— Jo«rd qf Trade Journal, E 


Halifax,—September 27th. Electrical fittings for the 
Board of Guardians for six months; Arthur T, Longbothum, 
clerk, 4, Carlton Itreet. v NE ne 
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Isle of Thanet.— October 1st. Supply of general stores 


for the year for the Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. See Official Notices " September 16th. 


London.— HAcxNEY.— October 13th. 90,000 pairs of 


white open-type arc-lamp carbons, for the Electricity Department. 
See “Official Notices” to-day. 


L.C.C.—October 5th. Electrical installations at Coroner's Court, 


Poplar, and Hoxton House Schools, Shoreditch. See "Official 
Notices to-day. 


Margate.—October 17th. Dust destructor, for the T.C. 
E. A. Borg, Borough Surveyor, 13, Grosvenor Place. 


Metropolitan Railway,—October 3rd. General stores, 
including a number of electrical items, for 12 months. W. H. 
Brown, secretary, 32, Westbourne Terrace, London, W. 

Morecambe,— The Electricity Committee require a new 
motor pump for boiler feed. l 


Mozambique.—October 12th. The authorities of the 


Harbour and Railway at. Lourenco-Marques, Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from 1 to 10 tons. 

New Zealand.—December 15th. Installations of wireless 


telegraphy at Doubtless Bay, Gisborne, Cape Farewell, Sumner and 
Bluff. See “Official Notices August 5th. 


Norway.—September 30th. Tenders are invited for the 
supply to the Norwegian State Railways of two 35-ton electric 
cranes. In all Norwegian Government contracts a preference of 
from 10 to 15 per cent. (apart from Customs duties) is given to 
Norwegian manufacturers, and it is obligatory that a resident agent 
(not necessarily a Norwegian firm) should act for tenderers not 
residing in Norway. Tenders, marked Lópekraner," to Styrelsens 
for Statsbanernes Expeditionskontor, Christiania. Specifications. 
&c. (in Norwegian), may be seen by British firms at the Commercial 
Intelligence Branch of the Board of Trade. 

Rhyl.—Septemler 26th. Fuel oil for the U.D.C. Elec- 
tricity Department for 12 months. Particulars from Mr. E. H. 
Wright, at the Electricity Works. 

South Africa.—DvnRBAN.—September 28th. Elevated 
jet condenser and piping, switchboard, rotary converters, cables and 
transformers, for the Corporation. See this column last week. 

Spain.—The municipal authorities of Belmez (Province 
of Cordoba) have just invited tenders for the concession „for the 
electric lighting of the town during a period of 10 years. 

Swinton,—The U.D.C. has decided to invite tenders for 
the overhead portion of the work in connection with the supply of 
electricity to the Industrial Schools. 

Uruguay.—September 30th. The equipment of an elec- 
tric generating station and the supply of electric light at San 
Fructuoso. See this column September 9th. 

Walthamstow.— The U. D. C. has decided to 


tenders for a new battery for the electricity station. 


York.—October 7th. Carbons, carbon brushes, incan- 


descent lamps, meters motors and accessories, for the Electricity 
Department. See "Official Notices " to-day. 


invite 


CLOSED. 


Australia.—According to our contemporary, the Austra- 
lian Mining Standard, the following tenders were received by the 
Sydney Municipal Council for high and low-tension switchgear :— 


Ferranti, Ltd. .. we oe £2,720 Australian General Elec. Co. £3,187 
Noyes, Bros. ii .. 2,813 Siemens Bros., Ltd. .. .. 3,561 


Belgium.—La Société Cuivre et Zinc, of Liege, succeeded 
last week in submitting the lowest tender to the Société Nationale 
des Chemins de Fer Vicinaux, of Brussels, for the supply of the 
bronze trolley wire required during the year ending September 30th, 
1911. Nine other concerns competed for the order, including the 
British Insulated and Helsby Cables. Ltd.. and Messrs, T. Bolton 
and Sons, Ltd. For the supply of the electrical rail connections 
required for the same period, the lowest offer was that of Messrs. 
Felten & Guilleaume, of Mulheim-am-Ruhr, Germany. 


Birkenhead.—Tle T.C. has accepted the tender of 
Messrs. Willans & Robinson, Ltd., for a mixed-pressure’ steam 
turbine, coupled to a direct-current generator of the Electric Con- 
struction Co. s make, at 4 2,917. 

The Corporation has placed an order with Messrs. Ed. Bennis and 
Co.. Ltd., for three gets of Bennis high-duty, smokeless and ;rritless 
coking stokers and compressed-air furnaces, for Lancashire boilers 
at its pumping station. 


Bournemouth.—The T.C. has accepted the tender of 
Messrs. Wm. Griffiths & Co.. Ltd., for the construction of the Poole 
track, at £5.947, and the Wimborne Road track, at 4 2.506. 


Bristol,—The T.C. has accepted the tender of the City 
Glass Co. for arc lamp globes for a year, at £38 lós. ; and that of 
Siemens Bros. Dynamo Works, Ltd. for extra-high-tension, low- 
ension, and direct-current switchgear at the Dock sub-station, at 
£204 158. 


British Columbia.—Messrs. James Gordon & Co., of 
83, Knightrider Street, E.C., water power engineers, report that they 
have received orders from British Columbia for three spiral-ca«ed 
Francis turbines, each to give 950 H.P. under a fall of 120 ft. 
These are being supplied, together with patent oil-pressure 
governors, throttle valves, and other accessories, for direct coupling 
to A.C. generators. 


Crewe.— The T.C. has accepted the tender of Messrs. 
Carrington & Button, of Crewe, for installing the electric light at 
the new boys’ school and extension at Bedford Street, at £147. 


Government Contracts,—The following tenders have 


been accepted during the past month by the Government depart- 
ments named :— 
War Orrice. 
Rewinding crane motors, &c.—Lancashire Dynamo and Motor Co., Ltd. 
Switchboards, &c. (Aldershot electricity supply).—British Westinghouse 
Electric and Manufacturing Co., Ltd. , ; 
Turbine, steam, &c. (Aldershot electricity aupply).—Willans & Robinson, Ltd. 
Internal wiring of sculleries, married quarters, Aldershot.—Electric amd 
General Lighting Engineering Co. 
INr1A Orrick STORE DEPARTMENT. 
Carbon brushes.—Lancashire Dynamo and Motor Co. 
Motors.—Laurence, Scott & Co. 


Telephones.—British L. M. Ericsson Manufacturing Co. 
Transmitters, &c.—Elliott Bros. 


GENERAL Post OFFICE. 
Cable, paper core.—Callender’s Cable and Construction Co., Ltd.; Johnson 
and Phillips, Ltd. - 
Coils, retardation.— Western Electric Co., Ltd. 
Copper wire.— T. Bolton & Sons, Ltd.; British Insulated and Helsby Cables, 
.; Elliott’s Metal Co., Ltd.; R. Johnson & Nephew, Ltd.: Shrop- 
sbire Iron Co., Ltd.; F. Smith & Co. (incorporated in the London 
Electric Wire Co. and Smiths, Ltd.): Wilkes, Sons & Mapplebeck, Ltd. 
Electcio fans (11), at King Edward Building, G.P.O., E. C.— Davidson and 


+» Ltd. 
Electric lifts (8), at the Head P.O., Edinburgh.—A. W. Penrose & Co., Ltd. 
Cast-iron pipes and earthenware ducts in Glasgow (Royal and Dougal's 
Telephone Exchange areas).— W. Dobson. 
Cast.iron pipes and earthenware ducts in Glasgow (Bridgeton Telephone 
Exchange area).— W. Dobson. : 
Cast-iron pipes between Worcester and Gloucester.—Bociion 1, Bennie and 
Thompson ; Section 2, Hodge & Bons. 
OFFICE or WORKS. 


Electrieal work, Victoria and Albert Museum and new Meteorological 
Oftice: electric nains.—Messrs. Siemens Bros. & Co., Ltd. 

Generating set, South Kensingtoa generating station.—Messrs. Browett, 
Lindley & Co., Ltd. 


Hitchin.—For installing the electric light at the Town 


Hall, the U.D.C. has received the following tenders :— 
J. Smallwood (accepted), £65; P. T. King, £70; Slater & Batty, £84. 


Kettering. — The U.D.C. has placed an order with 
Messrs. Ed, Bennis & Co., Ltd.. for three independent coal elevators 
for feeding the hoppers of Bennis stokers on three Lancashire 
boilers at the electricity works. 

London.—The L. C. C. received the following tenders for 
wiring the central car-repair depot (second section) :— 


The Central Motor Engineering Co. .. - 9 8 . . £1,571 
E. Lawrance & Sons, Ltd. .. - M . (accepted) 1,703 
G. E. Taylor & Co. F - z oe bi . . 1,864 


Johnson & Phillips, Ltd. 


Tilley Bros. . vx is an vs - 1889 
E. Newbald & Co. oe oe ee ee oe oe oe 2,021 
Pinching & Walton oe ee ee ee es ee ae 2,035 
G. Weston & Sons, Ltd. id ai ee a . . 2,044 
Gordon Lawson na ie zx 2G T .. 2,320 
Barlow Bros. & Co... t ee oe os eo ee 4,426 


SoUTHWARK.—The B.C. has accepted the tenders of the following 
for the supply of cable :— 

British Insulated and Helsby Cables Co., Ltd.—220 yards ‘8 triple concentric 

cable, £105. 

Western Electrio Co., Ltd.—440 yards ‘1 triple concentric cable, £88 ; also 

410 yards OS cable, £60. 

Rawtenstall,—The following tenders have been accepted 
in connection with the Whitewell Valley tramways :— 

Crompton & Co.—Negative booster. 

Whipp & Bourne.—Additional switchboard panels. 

Roumania. — The Siemens-Nchuckertwerke Gesellschaft, 
of Berlin, has submitted the lowest tender to the municipal 
authorities of Focshani for the establishment of a central electric 
lighting station in the town. 


Waketield.—Tlie B. of G. has accepted the tender of the 
Wakefield Electrical Engineering Co. for electrical work for six 
months. 

West Ham.—The Education Committee has accepted the 
tender of J. T. Halsey. at & 288. for the electric lighting of West 
Silvertown School. 

Whiteabbey, — Messrs. Coates & Son, Belfast. have 
secured the contract for the lighting of the Sanatorium with 
electricity. The generators will be driven by oil engines. 


FORTHCOMING EVENTS. 


The North of England Institute of Mining and Mechanical Eagineers.—September rd. 
Excursion to Blackhall Colliery. 


Association of Engineers-In-Charge.— September 24th. Visit to the Naval Mer- 
cantile Marine and Engineering Exhibition, 5.15 p.m. Lecture on! Wire- 
less l'elegraphy; its Maritime Importance," by G. Langler Buliock, 7.45 p.m. 


tron and Stee! Instituto. September 26th to 80tb.—Autumn meeting, at Buxton. 


— 
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NOTES. 


Electrical Contractors’ Association.— At a meeting 
of the Newcastle branch of the Electrical Contractors’ Association, 
held on the 13th inst., an interesting discussion occurred concerning 
the question of municipal trading, more especially in relation to 
the Bill which is being promoted by the Incorporated Municipal 
Electrical Association for the purpose of giving power to local 
authorities to effect the sale of electrical appliances and fittings, 
and to carry out installation work. It was pointed out that many 
Corporations were supporting the Bill, some of this support being 
financial, while Members of Parliament were being approached with 
a view to support in Parliament. It was decided that Members of 
Parliament in the area surrounding Newcastle ought to be informed 
concerning problems of municipal trading from the electrical con- 
tractors’ point of view, and that the general public should also 
have the case put before them. Among other bodies which it was 
suggested should be approached were the Newcastle-upon-Tyne and 
Gateshead Chamber of Commerce, the Trade Protection Society and 
the Ratepayers’ Association. It was also pointed out that a com- 
plete collection of facts relating to the measure of success or other- 
wise of municipal wiring schemes, &c., should be made for the 
purpose of this campaign. Although in Newcastle itself the situa- 
tion was dominated by private companies, there were certain areas, 
such as Fenham and Benwell, which possessed their own lighting 
powers, and work in these areas might possibly be affected by such 
legislation. The recent deputation from Sunderland to visit West 
Ham and Marylebone was commented upon, while it was pointed 
out that Mr. J. H. Cawthra, the borough electrical engineer of 
South Shields, had presented a report to his Committee supporting 
the proposed Bill, and this report had received an approval of that 

Committee. It was decided by this branch of the Electrical Con- 
tractors’ Association to place their views upon the matter before the 
public in such ways as were feasible at an early date. 


Glasgow Smoke Abatement Exhibition,—In the 

Electricity Section of the Smoke Abatement Bxhibition now being 
held in Glasgow, there is an interesting display. Messrs. Mavor 
and Coulson, Glasgow, have two heavy motors on view—one for use 
in engineering works, and a vacuum cleaner. Messrs. Primrose and 
Primrose, Glasgow, show an electrical generating plant, consisting 
of paraffin motor directly-coupled to a dynamo, and storage batteries. 
This firm also show an iron and stand for boiling or frying, and 
a variety of electrical necessaries. The General Electric Co., Ltd.. 
have staged everything that is new in shop light reflectors and 
lamps up to 1,000 c.P. They have also a wide choice in heaters and 
cookers. The Beck Flame Lamp Co. have an excellent stand, and 
their exhibit comprises both flame lamps for lighting streets, yards 
and works, and also indoor lamps. The Simplex Conduits, Ltd., 
make a special feature of Holophane" glassware, also their 
" Silundum " system of electric cooking, besides, in their heating 
section, a range of radiators and convectors. Messrs. Watson and 
Whyte exhibit for Spagnoletti, Ltd., the electric water heater 
"'Therol" Messrs. Malcolm & Allan, Glasgow, show “Tricity " 
ranges and cookers. The British Thomson-Houston Co. have a show 
of domestic utensils on the stand of Mr. Alexander Lindsay, who 
also displays the electric motor, Mary Ann," the Borlase Matthews 
patent. Electrical fittings and shop signs are on view by Messrs. 
Wm. McGeoch & Co., who also exhibit a variety of heaters. Messrs. 
Woodward & Co. show the Westinghouse Auriga and tantalum 
lamps, and Messrs. William Kemp & Co. also have a good exhibit of 
fittings. Among the heaters is seen the Electroy!“ heater on 
Messrs. Potter & Co.'s stand. 


Copper.—Mid-monthly statistics (Messrs. H. R. Merton 
and Co.'s circular) show withdrawal from stock of 1,841 tons during 
the first fortnight of September. This considerably exceeds the 
rate of 2,658 tons which is the average withdrawal per month 
since February. As the stock of furnace material at Liverpool and 
Swansea has increased 291 tons, and that afloat from Chile is heavier 
by 225 tons, the actual withdrawal comes out even higher, viz., 
2,357 tons. The American stocks are not quoted for the mid-month. 
The supplies are low to English ports from that country ; the same 
may be said of the American supplies to the whole of Europe. 
Spain, with 1,051 tons is, so far, above the average. Shipments 
from Chile are average, and Australian slightly over. The total 
deliveries, compared with the two preceding months, do not, so far, 
indicate very heavy trading, but this is, of course, subject to altera- 
tion during the second half of September. The price, still showing 
some falling off, would seem to indicate that American tock are 
still plentiful. 


Electricity is Life.— The question of electric lighting 
is being discussed in Graaff-Reinet, Cape Colony. The local paper, 
however, adds & word of warning, as follows :— 

Electric lighting adds a new possibility to the category of street 
accidents. Should a pole get upset, there will be the danger of a 
‘live’ wire perhaps. Still, it will be a refreshing change to have 
an additional live thing in the town." 


Dublin Electricity Staff Concert.—The employés’ 
social reunion of the Dublin Corporation Electricity Supply Depart- 

ment was held at the Grand Hotel, Dublin, on Thursday, 15th inst. 
The Right Hon. the Lord Mayor took the chair, and with him were 
the chairman of the Lighting Committee, Ald. Dr. McWalter ; Mr. 
Mark Ruddle, city electrical engineer; Mr. G. Archer, chief 
assistant ; Mr, L. J. Kettle, superintendent of Pigeon House 


generating station ; and Mr. E. Mayne, mains engineer. The chair- 
man, in opening the proceedings, congratulated the company on 
the fact that their first smoker was so remarkably well attended. 
Mr. Jas. Lurring acted as accompanist, and the following artistes 
assisted, viz., Messrs. T. H. Lurring, R. Beatty, Gilbert Archer, J. 
Moran, E. Dempsey, R. Carrell, R. Lurring, J. Reilly, T. O’Brien, 
C. O'Reilly, J. Kirwan, J. E. Whelan, &c. The Fortune Quartette 
(mandolinists) delighted the audience, and the comic element was 
supplied by the well-known Chris Bruton and Mr. M. Garrett. In 
bringing the proceedings to a close, the Lord Mayor paid a special 
tribute to the energy displayed by the Managing Committee and its 
assistants and to the splendid talent procurable in the Dublin Elec- 
tricity Department. A really enjoyable night was brought toa 
close by drinking the healths of Messrs. Ald. M' Walter, Ruddle, 
Archer, Kettle and Mayne. The Managing Committee were Messrs. 
T. H. Lurring, F. Foster and F. Sheehan, with Messrs. H. J. Mayne 
and J. McNamee, hon. secretaries, the stewards being Mesars. H. 
Donohue, J. Melia, J. Keogh and J. Reilly. 


A Bermondsey Appointment.—The Bermondsey 
Borough Council on Tuesday night was requested to appoint to the 
post of third engineer at the electricity works Mr. C. J. Oake, the 
son of Councillor W. J. Oake, the chairman of the Electricity and 
Street Lighting Committee. It was only in March last that Mr. C. J. 
Oake was appointed junior engineer and switchboard attendant at 
a salary of 388. a week. He is 21 years of age. and his proposed 
appointment would increase his salary to £110 a year, rising by 
annual increments of £10 to a maximum of £130. | 

Mr. T. Hansom elicited from the chief engineer of the electrical 
station that Mr. C. J. Oake had met with an accident through 
connecting the wrong voltage to & lamp, the result being that 
the wire fused and the lamp burst. This the engineer described as 
an error of judzment." 

Alderman Wills proposed that the committee advertise the 
vacancy in the usual way. He held that to put à young man of 
Mr. C. J. Oake's years in such a responsible position would not 
benefit the undertaking or tend to the safety of the community. 
He had made a blunder which a man of experience would not have 
made. 

Mr. E. Stickland, in seconding, maintained that no son of a 
councillor should be put in a position of responsibility under the 
Council, Councillor W. J. Oake had been chairman of the 
Electricity and Street Lighting Committee for five years, and he 
should not have proposed his own son’s appointment, 

The Mayor : That is hardly fair. 

Mr. Stickland : Blood is thicker than water. 
tactical error on his part. 

Ald. Harford maintained that the accident to young Mr. Oake 
did not show he was not qualified for the post. 

Mr. W. J. Delderfield said if Master Oake had not been Councillor 
Oake's son he would not have stood a chance of being originally 
selected to appear before the Council for the post of switchboard 
attendant. In view of the accident that had occurred, they must 
consider the public safety, and see that the electric undertaking was 
not jeopardised. 

Mr. W. J. Oake said that, as the parent of the young man who 
had been addressed as Master Oake, he held that he was quite as 
capable of carrying out any business as well as any member of the 
Council, though some of them had grey hair. He did not wish to 
press the appointment of his son if the Council did not think he was 
worth the post. As a marine and seafaring man, he (Councillor 
Oake) maintained that his son was fully competent to fill the post, 
and defied anyone with any experience to say he was not & fit and 
proper person. 

The Rev. Kaye Dunn said that, after the speech they had just heard, 
there was not a man on the Council who did not realise that a 
father had been pleading for his son, Such a spirit must be banned. 
It was Tammany—the absolute spirit of Tammany—a father plead- 
ing for his son to be appointed to a position under the Council, his 
father being chairman of the committee controlling the work. 
They wanted no jobbery of this kind. If it was right for Mr. 
Oake to have his son appointed to a position on a depót of which he 
was chairman, it was right for all chairmen of committees 
to have their sons appointed to positions under them. What a 
delightful family party they would be! 

By 29 votes to 15, the Council rejected the Committee's recom- 
mendation, and agreed to advertise for applicants for the vacant 
appointment. 


Tramcar Speed Indicators.—According to the 
September number of the Official Circular of the Tramways and 
Light Railways Association, a meeting of the Special Committee, 
which is considering the question of indicators for tramway 
cars, was held before the holidays. It was reported that out of a 
total of 24 firms who replied to the Committee's invitation to sub- 
mit instruments for trial purposes, 15 had accepted the conditions 
laid down by the Committee, and, their respective indicators were 
now being tried on various tramway systems. It was decided that 
the various reports should be sent in by the end of November, when 
the Committee will prepare its final report to the Council. When 
approved, this report will be submitted to the Board of Trade. 


Lift Fatality.—An inquest was held at Westminster 
Coroner's Court on 16th inst. into the death of Henry James 
Boulton, 31, an electrician. From the evidence, it appeared that 
whilst deceased was employed putting some electric wires into an 
office at 37, Strand, he had occasion to place his head over the lift 
bar to inspect the lift well, Asthe lift attendant was unaware 
what he was doing, the lift was set in motion, and Boulton was 
struck on the back of the head by a 80-owt. counter-balance weight, 
and killed instantly. 


It was a very great 
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E. C. C. Employés’ Hospital Fund.— The Workpeoples' 


Hospital Committee in connection with the Electric Construction 


Co., Ltd., Bushbury, held their annual meeting on Wednesday in last 
week, and distributed the funds, £126, which they had collected 
during the year, to a number of hospitals and institutes. 


Educational Notices, —We have received some particulars 
of the Ecole Spéciale des Travaux Publics. one of the branches of 
which is devoted to the applications of electricity, at Arcueil- 
Cachan, near Paris. The school appears to be admirably equipped 
for the training of engineering pupils, who are, moreover, obliged to 
acquire experience in works before they can obtain the diploma of 
“ Ingénieur," and, it is stated, are in great demand. 

UNIVERSITY COLLEGE, LONDON.—The Session in the Faculty of 
Engineering begins on October 3rd. In addition to the regular 
undergraduate courses, the following postgraduate courses will be 
given during the coming term :—- ; : 

Steam Turbines (supplementary to course in session 1909-10), by 
Mr. E. G. Izod, of Messrs. Willans & Robinson, on Fridays, at 5.30, 
beginning October 21st. = = >>> eet awe - 
Railway Engineering, by H. Deans, M.Inst.C.E, of the Great 
Western Railway, on Mondays and Thursdays, at 5, beginning 
October 6th. i 

Electrical Design, by H. M. Hobart, M.Inst.C.E.. on Mondays, from 
5 to 7, beginning October 10th. i 

UNIVERSITY OF LIVERPOOL.— The new session of the Faculty 
of Engineering commences on October 4th; full particulars of the 
courses of study are given in the prospectus recently issued. Dr. 
E. W. Marchant is the Professor of Electrical Engineering. 

MUNICIPAL SCHOOL OF TECHNOLOGY, MANCHESTER. — The 
Calendar of this, one of the most admirably equipped schools of 
technology in the world, contains a mass of information regarding 
its resources and advantages, and the various courses of instruction 
provided for both day and evening students. Prof. A. Schwartz is 
the head of the Physics and Electrical Engineering Department, 
his colleagues including Prof. W. W. H. Gee, and Messrs. C. F. 
Smith, W. Cramp. and J. Lustgarten. Facilities are given for 
obtaining engineering degrees at Victoria University. 

NORTHAMPTON POLYTECHNIC INSTITUTE.—We have received the 
t Announcements of this Institute, containing full details of the 
day and evening courses in engineering, electrochemistry, téchnical 
optica, and other subjects ; the engineering courses include auto- 
mobile. work, aeronautics and radiotelegraphy, and there are 
evening courses in metallurgy. The evening classes commence on 
the 26th inst., and the day classes on October 3rd. A new electrical 
generating station has been installed this year at a cost of £60,000, 
and will be formally opened on October 12th. The head of the 
electrical engineering department is Dr. Walmsley, with whom is 
associated Mr. F. M. Denten, Dr. Drysdale's successor. 

SOUTH-WESTERN POLYTECHNIC.—The calendar and prospectus of 
this college has just been issued, and gives all necessary information 
regarding the curricula provided for day and evening students in 
eleotrical engineering and other subjects. Mr. A. J. Makower is 
the head of the electrical department. 

CITY OF LONDON COLLEGE.—A special feature of the evening 
classes of this college is the attention given to commercial subjects. 
Banking. accountancy, modern languages, and other matters of 
importance in business are taught, and courses are arranged leading 
to the degree in commerce of the University of London. 

BorRouGH POLYTECHNIC INSTITUTE.—The prospectus for the 
session, which has just come to hand, gives particulars of the 
commercial and technical courses provided, which include 
engineering and electrotechnics, the workshops and laboratories 
being well equipped for the purpose. The head of the Physics and 
Electrotechnics Department is Dr. J. Henderson. The electric 
wiring courses have been rearranged, and new classes have been 
instituted in Mechanical Engineering. The Institute also includes 
technical day schools, founded for the training of boys and girls 
in various trades. The session begins on Monday next. 


Institution and Lecture Notes.— THE [INSTITUTION 
OF MUNICIPAL ENGINEERS.—The second annual meeting of this 
Institution is to be held at Eastbourne on Friday and Saturday, 
October 7th and 8th. 

INSTITUTION OF ELECTRICAL ENGINEERS (MANCHESTER LOCAL 
SECTION).—On Friday, October 14th. a conversazione will be held at 
the Whitworth Institute to open the new session. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—In connection 
with tho efforts which have recently been made to form in Scotland 
two branches of the Association, a representative meeting of those 
engaged in the application of electricity to mining was held at 
Glasgow on Saturday last. Mr. H. W. Clothier, Neweastle-on-Tyne, 
presided at the outset, supported by Mr. J. Glynn Williams, White- 
haven, both gentlemen being present as a deputation from the 
General Council of the Association. The Chairman explained the 
objects of the Association, and stated that it had now close on 700 
members, and already branches had been formed in eight different 
centres. Mr. J. Glynn Williams read a communication from the Presi- 
dent of the Association, Mr. Wm. Maurice, Notts. in which the latter 
said he thought it might be taken as an axiom that in the imme- 
diate future there would be no place in any part of a colliery for 
the man who knew nothing of the rudiments of electrical working. 
Members of Council were then appointed, with Mr. A. Anderson, 
Motherwell (Messrs, Anderson & Boyes), as chairman, and Mr. D. 
Martin, 12, Waterloo Street, Glasgow, as secretary, In intimating 
that, as the outcome of the meeting, the membership of the Glasgow 
branch had been increased to upwards of 50, Mr. Williams called 
attention to the meeting to be held in Dunfermline to-morrow, with 
a view to forming a branch in the east of Scotland. 


w 


Tramways Jubilee.—On Friday last the Metropolitan 
Association of Electric Tramways Managers gave a dinner at 
Whitehall Court to celebrate the jubilee of tramways in Great 
Britain. Mr. H. S. Blair presided, and Sir Clifton Robinson, who 
was present at the opening of the first tramway on August 30th, 
1860, at Birkenhead, was one of the guests. 


The Cable-Makers' Association.—On Wednesday, 


21st inst, the above Association removed to Princes Mansions, 
64, Victoria. Street, S. W., and all communications should be sent 
there in future. The telephone number and telegraphic address 
remain unaltered. 


Appointment Vacant. — Switchboard attendant for 
Eccles (158.). See our advertisement pages to-day. 


Iuquiry,.—Makers of the Riefler electric clock are 
asked for. 


————— — 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials, —The Taunton T.C. has 


appointed MR. T. J. CONSIDINE as charge engineer at the electricity 
works. 

Mr. F. R. Barty, late manager of the Northallerton Electric 
Light and Power Co., who has obtained a position in London, has 
been presented by the directors of the company with a cheque in 
appreciation of his services, and by the staff with silver flower 
vases, 

Mr. R. B. H. CRAGG, second engineer in charge to the Bermondsey 
undertaking, has resigned, he having been appointed chief assistant 
engineer at Watford. Mr. INGRAM, third engineer in charge at 
Bermondsey, is to be promoted to the position of second engineer in 
charge at a salary of £120 per annum, rising by annual increments 
of £10 to £140. Mr. OAKE, junior engineer in charge and switch- 
board attendant, was recommended to take Mr. Ingram’s place at 
a salary of £110 per annum, rising by increments of £10 to £130, 
but the Council has had a discussion on the matter, which we report 
on the previous page. MR. Isaac DAY was recommended for the 
post of junior engineer in charge and switchboard attendant. 


Tramway Officials, —On Friday last MR. W. E. Harpy, 
the resident general manager of the Bath E. T. Co., to whose 
marriage we referred last week, was presented by the employés of 
the company with two very acceptable gifts. The staff, inspectors, 
motormen, and conductors presented a Chippendale grandfather 
striking clock, 120 years old. The engineering staff presented 
Mr. Hardy with a recording barometer (barograph). 


General.—It is announced that Mr. J. E. KINGSBURY, 
formerly general manager in London of the Western Electric Co., 
has joined the board of the Western Electric Co., Ltd. We offer our 
congratulations both to Mr. Kingsbury and to the company with 
whose interests in this country he has been so long and so closely 
identified. 

MR. ALFRED SLATTER, M. I. E. E., has just returned, per the 
Oceanic, from a trip to Mexico and America, where he has been 
engaged in examining some electric power and light projects. 

The marriage took place at Cricklewood on September 17th, of 
Mr. S. W. Corns, A. M. I. Mech. E., chief draughtsman of the elec- 
trical and mechanical engineering departments of the Metropolitan 
Railway, and Miss Teresa Carlotta Sofietti. of Cricklewood. The 
presents included a carved oak smokers cabinet from the 
drawing office staff, and a set of spoons and forks, &c., from the 
members of the works staff. 

Mr. W. VINCENT WAITE, late works manager to Messrs. Bruce 
Peebles & Co., Ltd., was the guest at a complimentary dinner given 
in Edinburgh on 14th inst. on the occasion of his leaving the firm 
to start business on his own account in Cardiff. Earlier in 
the day Mr. Waite was presented with a sideboard and Mr. 
Waite with a silver salver, as a token of appreciation from the 
workmen and staff. The presentation was made in the main shop 
by Mr. Lee Murray, the general manager of the company, and Mr. 
Waite feelingly replied. Mn. W. A. SCOTT, formerly assistant works 
manager, has been appointed to fill the vacancy created by Mr. 
Waite leaving the firm. 

The ELECTRICAL REVIEW offers its congratulations to Mr. JOHN 
ELboN Bankes, K.C., upon the honour he has received in his pro- 
motion to be one of the judges of the High Court. Some of our 
readers will remember that about 17 years ago, when this journal was 
engaged in its successful litigation connected with certain electric 
belt exposures, Mr. Bankes rendered splendid service as one of our 
counsel. That suave and courtly, aud irresistibly masterly, manner. 
which has had much to do with his success at the bar, will go far to 
ensure for him a brilliant continuation of his career upon the bench. 


Will.—It is announced in the daily Press that the late 
MB. GEORGE FLETT, contractor, managing director of Messrs. Dick. 
Kerr & Co., Ltd., who died at Birmingham on July 27th, from 
the effects of a motor-car accident, left estate valued at £111,653 
gross, with net personalty £88,775. 
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NEW COMPANIES REGISTERED. 


Electric Power Plants, Ltd. (111.672).— This company was 
registered on September 9th, with a capital of £15,000 in £1 shares (10,000 


preference), to carry on the business of manufacturers of and dealers in and 


contractors for electric plants, turbines and apparatus, suppliers of electricity 
for light and power, &c., and to adopt an agreement with A. H. Gibbings and 
P. J. Mitchell. The subscribers (with one preferred share each) are :—C. O. 
Bastian, 91-93, Palmerston House, E.C., electrical engineer; A. H. Gibbings, 
17, Gambier Terrace, Liverpool, engineer; P. J. Mitchell, Caxton House, 
Westminster, 8.W., engineer; H. W. Horsinan, Caxton House, Westminster, 


S. W., olerk; D. Bennett, Caxton House, Westminster, S. W., engineer; J. F. 


Mitchell, 16, Hilgrove Road, South Hampstead, N. W., accountant; W. W. 
Griffiths, 7, Dickerage Lane, New Malden, Surrey, clerk. Minimum cash sub- 
scription 334 per cent. of the shares offered to the public. The number of 
directors is not to be less than three, or more than five; the first are P. J. 
Mitchell, C. O. Bastian and A. H. Gibbings ; qualitication, £20; remuneration 
£50 per annum. Registered office, Caxton House, Westminster, 


Electric Fire Prevention Appliances and General Manu- 
facturing Co.. Ltd. (111,671).— This coinpany was registered on September 9th, 
with a capital of £1,000 in £1 shares, to carry on the business of electricians, 
mechanical engineers, manufacturers and makers of electricity, motive 
power and light, manufacturers of and dealers in apparatus and appliances, 
Ke. The subscribers (with one share each) nre :—W. H. Cook, 60, Alderman- 
bury, E.C., engineer; W. Sullivan, 19, 8tavordale Road, Drayton Park, N.,steno- 
grapher. Private company. The number of directors is not to be less than 
two or more than five; the first are not named. "Table '* A" mainly applies. 
Company's borrowing powers unrestricted. Registered by H. Dade & Co., 14, 
Queen Victoria Street, E. C. 


Nuneaton Electrical Contracting Co., Ltd. (111,703). This 
company was registered on Beptember 19th, with & capital of £1,000 in £1 
shares, to carry on in Nuneaton or elsewhere the business of dealers in 
electrical fittings and appliances, electrical engineers, &c. The subscribers 
(with one share each) are:—G. Cross, Newdegate Street, Nuneaton, iron» 


‘monger; G. R. Clay, 12, Market Place, Nuneaton, chartered accountant. 


Private company. The number of directors is not to be less than two or more 
than four; the first are F. Frankland and G. Cross. Registered office, Abbey 
Gate, Nuneaton, Warwickshire. 
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OFFICIAL RETURNS OF ELECTRICAL 
: COMPANIES. 


C. H. Hare & Son, Ltd. (110,911).—Equitable mortgage dated 
August 81st, 1910, to secure £200 and further advances not exceeding £2,800, 
charged on certain leasehold land in Kings Road, Hay Mills, Worcester. 
Holders: Lamson Paragon Supply Co., Ltd., Paragon Works, Canning Town. 


London Sherardising Co., Ltd. (89,533).—Debenture dated 
August alist, 1910, to secure £270, charged on the company’s undertaking nnd 
property, present and future. Holders: London and County Advance and Dis- 
count Co., Ltd., 57 and 58, Chancery Lane, W. C. 


F. Burks & Co., Ltd. (106.099).— Issue on July 8th of £480 


debentures, part of a series of which particulars have already been filed. 
Electrical Contracts and Maintenance Co., Ltd. (101.757). 


—Issue on August 4th of £200 debentures, part of a series of which particulars 
have alxeady been filed. 


Foster Arc Lamp and Engineering Co., Ltd. (94,371).— 
Charge on certain land, &c., in Morden Road, Merton, dated September 2nd, 
1910, to secure all moneys due, or to become due, from company to London, 
County and Westminster Bank, Ltd., 41, Lothbury, E.C. 


Appleby Crane and Transporter Co., Ltd. (107.620).—Dis- 
position in security dated August 19th (supplemental to trust deed dated 
July 15th, 1910, securing £125,000 5 per cent. first inortgage debentures). Pro- 
perty charged: Land in Shettleston and Glasgow, with buildings and machinery 
thereon. ‘Trustees: D. Vickers, Cantley Hall, Doncaster; and J. R. Heckley, 
River Don Works, Sheffield. 


Crompton & Co., Ltd. (27,200).--Return dated August 11st, 
filed August 16th, 1910. Capita], £300,000 in £3 shares ; 85,000 shares taken up; 
£3 per share called up on 83,000; £249,000 paid; £6,000 considered as paid on 
2,000 shares. Mortgages and charges: £175,000. 


CITY NOTES. 


Dick, Kerr & Co., Ltd. 


ACCORDING to an abstract of the directors’ report in the financial 
Press, the profits earned during the 12 months’ trading to June 30th, 
1910, amount to €22,820. Out of this has had to be paid debenture 
interest and trustees’ fees, and there has been reserved the sum 
required to provide for the premium payable on the redemption of 
the present debenture stock. These items absorb £12,104, leaving a 
balance of £10,416, to which must be added the profits broucht 
forward from last year—viz., £63,141—making a total of £73,558 
available for appropriation as under: To pay a dividend of 6 per 
cent. per annum on the preference share capital (the proportion of 
this dividend to December 31st, 1909, has already been paid), 
£18,300; to pay a dividend of 5 per cent. on the ordinary share 
capital of £260,000 (to be paid less income-tax), £13,000 ; to carry 
forward the balance of £12,258. The dividend on the preference 
shares will be paid on October Ist, 1910, as usual, and'the 
dividend recommended on the ordinary shares will be paid on same 
date if approved by the shareholders. The warrants will be posted 
on September 30th. The directors regret that the severe competi- 
tion referred to in the last annual report has continued throughout 
the past year. ij 


Allgemeine Elektrieitäts Gesellschaft. 

THE directors have just announced the financial results for the 
year ended with June 30th, 1910. After deducting administrative 
expenses, taxes, interest on loans and depreciation, the accounts 
show an available surplus, which has again been exclusively derived 
from manufacturing and sales, of £921,000, as compared with 
£819,000 in 1908-9. The profit on securities mentioned in the last 
report as brought over from the previous year has been devoted to 
depreciation, and the not inconsiderable profit obtained in the past 
year on account of securities and community transactions has again 
been carried forward to the new financial year. It is proposed to 
recommend at the general meeting to be held on October 15th, a 
dividend at the rate of 14 per cent. on the ordinary capital of 
£5,000,000, as compared with 13 per cent. in the preceding year. 
Besides the depreciation calculated according to the usual custom, it 
is intended to allocate £50,000 to increasing the reserves and to 
provide a further sum of £50,000 ag reserve for the coupon tax. 
The turnover in the first two months of. the new financial year, in- 
cluding the orders on hand, amounts to £12,350,000, as against 
£10,200,000 in the equivalent period a year ago. The proposals in 
regard to the previously announced transaction with the Felten and 
Guilleaume-Lahmeyer Works Co. will be submitted for decision at 
the ordinary meeting. 

The course of the dividends and capital.movements in recent 
years is illustrated by the following figures :— 

` Share capital. Dividend. 


~ 


1896-7.. ie n ae .. 41, 250, 000 15 per cent. 
1897-8. Vd x "a T 1,250,000 15 "T 
1897-8. is as 95 i^ 500,000 71 55 
1598-9. . 2,350,000 15 ii 
1899-1900 2,350,000 15 in 
1899-1900 t ‘ " 650,000 Th „ 
1900-1901 3,000,000 12 F 
1901-1902 3,000,000 8 s 
1902-1903 3,000,000 8 a 
1903-1904 4,125,000 9 , 
1904-1905 4, 300,000 10 „ 

1905-1900 „4.650, 000 11 , 
1900-1907  .. s p 5,000,000 12 a 
1907-1908  .. T "m 5,000,000 . 12 "i 
1908-1909 ig "S .. . $5,000,000 18 js 

' 1909-1910 .. si e» sie 6,000,000 14 $i 


It will be seen that since the critical period in the electrical trade 
at the opening of the present century, the progress in the rate of 
distribution has been practically constant. 


British Thomson-Houston Co., Ltd. 


THE directors’ report for the period of 12 months from April lst, 
1909, to March 31st, 1910, states as follows: . l 
Works at Rughy.—The buildings and machinery of the company 


have been maintained in first-class condition during the year. A 


number of improvements and additions have been made, the most 
important being an extension to the incandescent lamp factory 
costing £19,000, practically doubling its size and capacity, and an 
extension to the main factory (largely to take care of the increase 
in the turbine business) now approaching completion, costing 
approximately £30,000. Another building is being enlarged, the 
estimated cost being about £11,000. 

Curtis Steam Turbines-—The turbine business of the company 
continues to give satisfactory results, and many important orders 
have been executed during the year. i an 

Metallic-filament Inh. The company has made further satie- 
factory progress in the development of metallic-filament (tungsten) 
lamps, and, to meet the increasing demand, bas extended its manu- 
facturing facilities as above-mentioned. Following the example cf 
the General Electric Co., of New York, this company has adopted 
and registered Mazda as its trade-mark for tungsten lamps. The 
company has exchanged licenses with the Osram Lamp Works, Ltd. 
on all its metallic-filament lamp patents. 

Debenture Redemption.— Under the terms of the trust deed securing 
the issue of the company's debentures, the company had to pay to 
the trustees on February 28th last the sum of £3,339 to be applied 
by them in purchasing debentures in the market. Since the closing 
of the books debentures of the par value of 23,361 have been pur- 
chased. making the total par value of debentures retired to date, 
£10,421. ND z 

The directors have followed their usual practice of making 
reserves to cover risks in connection with bad debts, depreciation of 
shares held by the company, and for other contingencies. The 
balance-sheet shows a profit of £10,932 as the result of the year's 
working after paying interest on debentures and on loans. which the 
directors recommend should be appropriated, as shown in the pront 
and loss account and balance-sheet, leaving a balance of £248, 
which, together with the previous year's balance, makes the total 
amount to be carried forward £2,599, N 


Madras Electric Tramways (1004), Ltd. — The 
directors have declared an interim dividend of 44 per cent. per 
annum (2s. 3d. per share), less income-tax, on the preferred ordinary 
shares for the halt-year. l 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd.—The directors have declared a dividend on the prefer- 
ence shares at the rate of 6 per cent. per annum for the six months 
to September 30th. j 


Eastern Extension Telegraph Co., Ltd.— The directors 
have declared an interim dividend for the quarter to June 30th of 
28. 6d. per share. | 
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‘ELECTRIC TRAMWAY AND RAILWAY 


Fort- | Receipts for | No. Route 
Locality. night the of | Total to date. miles 
ended. fortnight. wks. -— open. 
l £* 2 £* Ino. 
Aberdeen Sept.14 | 1,9566 |+ 72 15 28,488 — 178 | .. $a 
Ayr .. „ 17 1,088 | 8118 7,851 T 806; 8 |.. 
Bath .. „ 17] 1,995 ＋ 288 37 798 |+ 1,661 8 
Belfast E : „ 16 8,267 ＋ 694 | 23 99,949 + 4,465 | 37 
Birkenhead.. es „ 182,215 T "9 24 27,884 |- 608 |18'68| .. 
Birmingham Corp. „ 10 | 19,258 |+ 605 | 28 | 156,960 |+ 1,918 |564 |.. 
Blackburn .. A „ 14 9,882 1+ 50 | 244 27,225 |— 1,000 '14:6 | 12 
Blackpool Corp. .. „ 15 4,910 |+ 683]... | 40,598 / 2,8 1 
Blackpool -Fleetw'd „ 17 8,081 T. 324 11 17,848 + 644 
+Bolton T ine » 18| 2,40 — 25 25 59,262 | + 99 26 
Bournemouth — ..| . 14 4,879 |. 988 | 989 | 48,893 |+ 4,964 | 21-9 
Bradford .. st » 10 | 10,406 |+ 419 24 | 121, + 4,083 | 64:8 
Brighton 7 » 18; 2,976 ＋ 94! 249) 26,753 ss 9:5 
Bristol... | „ 16 12,681 11,964 » f 
Brit. Elec. Trac. Co. : 
Airdrie M » 9 475 | * 14 86 7,850 + 39,2305 
Barnsley .. vis „ 9 894 — 15 36 6,239 le 166 | .. 
Barrow p » 9 693 |+ 102, 96 |. 9,851 7 1,448 | 5°37 
Cavehill ..  ..| » 9| 27j+ 35 88 3,403 |+ 169 
Devonport ay » 9 959 |+ 186 : 36 15,856 |+ 2,074 | &'85 | . 
Gateshead ss „ 9| 2,021 |+ 39 36 85,548 — 157 | 11°25) . 
Gravesend. ... » 9 448 |— 39 86 7,551 — 89 | 65|. 
Greenock.. Pe „ 9 1,40 ^ 158 | 36 22,927 | + 9,008 | 7°25 
Hartlepool vs » 9 615 (+ 82 31 9,196 . 612 | 6°72 
Kidderminster .. » 9 268 | + 8 | 36 4,120 115 |... 
t Leamington „ 9 356 — 59 | 86 6,101 — 268 
Merthyr .. » 9 447/+ 696 7,500 |— 206 | 29 
‘Metropolitan „ 9 | 16,471 | +2,489 | B6 | 269,504 7 46,488 22 
Middleton zi ». 9 647 52396 | 11,549 — 7841 85 
Mid. Joint Com'tee| „ 9 | 11,824 |+. 170 | 36 | 208,112 |+ 2,268 
Oldham—Ashton „ 9 1,288 — 396,86 20,108 — 131 | 9°18 
Peterborough "E 254 i+. 2,96 4,201 — 70 531 
Potteries .. „ 9| 8,012 — 112, 36 62,840 |— 708 | 29 
Rothesay .. E. a 6B 661 - 9 | 36 8,720 '+ 68 | 2°95 
Southport s w 9 691 i+. 6,96 10918 |+ 167 | 817 
B. Metropolitan. „ 91.717 — 72 86 90,068 | + 1,135 
Swansea .. T » 9| 2,949 ＋ 249 | 96 ,260 | + 4,450 12˙5 
emouth - » 9 681 — 10, 36 9,888 |+ 482 | 3°75 
eston-s-Mare .. » 9 659 T 27 | 86 6,100 — 59 8 
Worcester , » 9 655 7 1636 10,389 |+ 188 | 5°75 
Wrexham is . 9 901 — 2 36 8,509 |— 43 
Yorks. Wool. Dist. „ 9| 2,018 '+ 37 36 85,546 |-- 2,890 | 17 
Miscellaneous .. » 9 487 * 6:36 7996 + 329 
Burnle v oP „ 17| 2,841 p 133 | .. d i T 
Burton-on-Trent .. » 18 536 |+ 6 24 6,687 |— 6 | 6°66 
Bury re T „ 18| 2507'— 9 247 | 29,978 |— 413 |225 
Cardift i» „ 10 4,851 „ 427 24 54,3889 T 410 
Carlisle ee wa s - id Pu ee - AT 
Chatham and Dist. „ 8| 1,889|— 35,86 80,634 |+ 1,016 14-98 
Cork .. “a Vs „ 15 1,192 T 123 | 37 18,245 |+ 1,749 | 9:89! . 
Croydon „ 9 3,320 — 3 88,422 | + 3,926 1125 
Darlington „ M 414 ＋ 40,25 5,017 |+ 342 . 
Darwen „ 16 850 2 94 | 600 — 101 46 
Dover „ 10 560 P 42, 23 5,655 [+ 145 | 4°75) . 
Dublin „ 16 11,586 T 852 68,106 |+ 1,486 54-25 
Dundee „ 14 2,468 63 Hi 21.552 1+ 347 | 155]. 
East Ham „ 17) 2,110 |+ 108 21 25,639 |+ 704 8.52 
Exeter » 16 718 ＋1 8,24 8,231 |e 686 5.5 
Glasgow » 17 | 37,898 7 2,455. | 216, 37 114,961 | 97°75) 8:25 
Hasti x „ 15 2,759 — 55 ix " TUN M 
Huddersfield „ 17 8,1398 | 182 26 48,148 | + 2,156 | 27°5; 1 
ull .. - „ 17; 6,200 — 24.24 65,710 | + 3,415 | 14:5| .. 
Ilkeston » 15 908 + 3/3 8,153 ,—— 1871. : 
Ipswich ; » 17 930 i+ 1/2 11, + 593 10°65; . 
ilmarnock.. és 5.14 812 4  18| 18 2,858 + 883 .425|. 
Lancashire United „ 14 9,978 — 181 48,765 — 1497 39 
Leeds Ss E „ 10 14,217 |+ 446 28 | 167,081 |+ 5,296 |.. 
Leicester £x a 1 ES vd ira - 
Leith „ 17 19299 | 88,1 11,679 7 46| 87| 2 
Liver l „ 10 | 22,509 |+ 731 | 967 | 401,976 | +14,558 118˙5 4 
L. C. C. E „ 7 | 82,911 |4 7,894 | .. | 968,010 7 125,50 188 9 
sondon United „ 17 13,282 |+ 168|.. | 298,688 |+ 9,60 
Lowestoft .. PE ws fx " s " ps s 
Manchester „ 17 31,610 41,117 94 | 877,567 |+ 790 188 1 
Newcastle .. » 17 7.458 427 .. 96,731 |+ 1,116 | 146! .. 
Newport „ 10 1,490 - 137 24 | 16,745 |+ 680 | 14°5| .. 
Oldham : „ 18| 8,008|4* 1022 47,191 |— 915 (28°75) .. 
Pontypridd .. m kc - ee nk ae wn Iss 
Portemouth „ 105.148 f 1896 | 28 62,748 | + 1,568 | 151 | .. 
Preston „ 141,559 7 45 2 17,950 — 280808 
Rotherham .. i yi - - "T oa sa T 
Balford „ 19, 9,801 + 875 250 116,288 | + 1,788 | .. T 
Sheffield „ 20 | 11,991 |+ 782 151,158 |+- 8,908 | 40 8 
Southampton „ 14| 2417 [+ 11624 S88 |+ 6114 
Southend-on-Sea „ 14, 1,615 |-- 900 24 i + 1,788 " 
South Shields " „ 17| 1,107 + 42 249) 14211 | + 8 : 
windon [] 97 7 816 + 91 oe 8,825 + 162 e 
paoe ae v5 » 14 864 T 14 11 5,465 |+ 849 as 
allasey .. „ 10| 9,080 |+ 186 | 289 28,180 + 199 “a 
Walthams š „% 17| 1,488 90|% 18,968 |-- 1,1906 | 9 |... 
West Ham .. " » 8) 4,976 1+ 965 | 38 67,610 |+ 2,806 (15°95) 12 
Wolverhampton .. „ 14] 1,86 |+ 189 | 94 99,968 |+ 8,194 |14*95 | 1°96 
Cen. London Bly... „ 17|10,/45 |+ 788 | 11 57,608 |+ 8,909 | 083 | ., 
City & B. Lon. Rly. „ 18| 6,956 |)+ 82 11 88,808 | + 9860 | 7°96) .. 
G. N. and City Rly. » 17 4.088 , 9811 14,988 |+ 4971| 86|.. 
L Overh’d Rly. „ 18| 9,809 | 100 17,788 |+ 158 | 6'8 | 4'8 
1. Bay „ 16 1,966 |+ 201 | 41$ | 12,698 |+ 9419 | .. |.. 
London Elec. Ry. Co.“ „„ 17 | 98,850 |+ 940 | 11 080 | + 625 | 21°95) .. 
Mersey Panwar a „ 17| 8,9981 |* 6411 21,011 |+ 818 | 4'6 | .. 
tan Rly. „ 18 | 89,151 |+ 923 | .. | 181,159 |+ 5,965 | 94:61 .. 
Met. ot Rly. „ 17 | 20,288 |+1,208 11 | 110,968 | 6,891 24 | 
Anglo- tine „ 16 | 99,878 79.520 .. 1,688,120 +- 190,80 222 
jAuo s Aug. | 15,418 4 2,318 84 | 80,678 |+ 8,270 | 98-3! 1 
bey (B.E.T.) Sept.9 | 5,918 |+ 88 | 88 88,821 | + 6,172 i 
$ Bris oe Aug. ,950 Y 47 144,795 + 18,648 . 
Brit. Columbia R ee ee es ee ee ee . 
Calcutta ee ee Sept. 17 7,370 + 459 ee ee ee . 
0 Blectrio T. Ld ee ee ee ee ees ee . 
lie, W. A. e Aug. 8,985 ee ee 28,011 ee . 
ras ee oe Aug. 81 1,802 TT 16 oe 21,560 + 1,919 e ee 
ane «s Aug. +8,045 | 40 | 995,619 |--99,746 | .. | .. 
tPerth (W. A.) .. | July 18 1,599 + 149 | .. 45,918 |+ 929 i 
* Compared with the corresponding period of 1908. 4 One week only, 
1 Includes horse, steam and other reeeipte, $ One month, 


TRAFFIC RETURNS. 


STOCKS AND SHARES. 


Tuesday Evening. 


THE pleasantest thing to write about this week, in the Stock 
Exchange electricity markets, is the boomlet in the Latin-American 
Tramway and Power section. Apart from this, the other depart- 
ments exhibit considerable steadiness, but not much movement. 
The rises of the past fortnight in telegraph and telephone issues 
have been well maintained. 

Home Rails are again under the cloud of labour troubles. The 
strike of the Cambrian colliers served to depress the whole market, 
and no section eluded its influence. As it was remarked last week, 
the result of these labour troubles is simply to turn capital more 
and more into foreign channels, and the investor in self-defence 
removes money from domestic securities in order to place it abroad, 
where there may certainly be the risk of volcanoes, earthquakes, 
revolutions and other landslides, but where the labourer is not 
quite so highly-educated, let us say, as he is at home. 

Electrical railway stocks have not fallen anything like as much, 
in proportion, as the steam stocks have. Central London Deferred 
is down a point, and the tone of the market is certainly dull, but 
the other nominal prices are left standing as they were. 

Prices of the shares in the Metropolitan electricity supply com- 
panies are quietly firm. The inquiries of the capitalist are beginning 
to spread to this market as advances in County of London Preference 
and in Charing Cross Preference shares testify. These two under. 
takings, with the City of London, are seizing time by the forelock 
in the commencement of a campaign for advertising the merits of 
their wares just as the chill of autumn nips the morning and the 
evening air. Jt is, we trust, no breach of confidence to hint that 
Parliament may be applied to before long, with a view to the 
granting of powers for the furtherance of the companies’ 
usefulness to the public. This, of course, is the season of the year 
when all “illumination” investments should be brightening up, 
and even though the electricity supply concerns may have to pre- 
sent one more set of reports more or less colourless, the next half- 
year ought to show how the long lane of depression is past the 
turning-point, and another era of prosperity is ahead. 

Mexican Light and Power issues are active, but unchanged as 
regards prices except for the bonds, which gained 1. Mexican 
Electric Light 5 per cent. bonds rose a similar fraction, and Elec- 
trical Development of Ontario Fives are 24 up. Mexico Trams put 
on another } after their five points rise of last week. The Mexican 
companies are benefiting largely by the tes in connection with the 
centenary. Rio de Janeiro Trams have been a strong feature at 
103}, showing a rise of 31. Sao Paulo went back a couple of points 
at 155. Perth Electric Trams Ordinary, at a sovereign, show a 5s. 
rise, and Para Electric Trams at 64$ are 2s. 6d. better. 

British Columbia Electric Deferred eased off 3 a nd British Electric 
Traction Preference fell 6s. Calcutta Trams are better. 

The Telegraph and Telephone market continues to go ahead. the 


investor putting a good deal of money into the leading shares. 


About the only things in the list to show a decline are the Anglo- 
American Telegraph stocks, which have moved in conjunction with 
the American Railroad market. Mackay Companies Common, how- 
ever, have gone up 3, excluding the 1} per cent. deducted for 
dividend, while the Preferred, ex 1 per cent. dividend, exhibits no 
alteration. West India and Panama shares again advanced. 
emphasising the remark made here last week that there was then 
plenty of scope for a further rise. The First and Second 
Preferences are now on the same line at 94, showing rises of 53 
each, the Ordinary being y up. The Eastern group is steady, 
without much change. Globe Telegraph Preference improved a 
small fraction. 

Amongst the Telephone descriptions that have risen during the 
week are Chile, Oriental, and United River Plate Preference. The 
National Telephone group is marking time.  Reuter's rose $ and 
Marconi's remain dullish. 

Following the rise in Telegraphs, the industrial section is also 
firm. Callender's Debenture stock rose 14, and all three Henley issues 
display improvements. Telegraph Constructions are good. British 
Insulated Ordinary at 7}, are now ez the dividend of 4s. the 
price being left unaltered. Dick, Kerr & Co. have declared s 
dividend at the rate of 5 per cent, as against 6 per cent., and the 
carry-forward of £42,258 is £20,000 less than a year ago. Rubber 
shares remain flat in consequence of the fall in the price of the 
raw material, 


Stock Exchange Notice,—The Committee has ordered 
the undermentioned to be quoted in the Official List : Winn p 
Electric Railway Co.—Further issue of 420,000 4j per cent. 
consolidated debenture stock. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


; Business done 
Present aac Btock Dividends for the last | QUIS | Closing | | week ended |Pise + | Present 
Issue. four years. Sep. 20th 
. Share. p. 18th. p. 2th. 1910. , Fall — per cent. 
1906. | 1907. | 1908. | 1909. Highest Lowest. £ s. d. 
Rs 990 Amazon Teer Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil .Bà— 4 8j— 4 oe Nil. 
Do. b. Red. Iss. at 96 % script all paid Stock 9 8 7 T ae 95 — 97 95 — 97 . 417 7 
255, 7198 000 000; American Telephone & 1 tock $100 | 8 8 8 8 188 —141 198 —141 i 513 6 
63,000,000 |{ Do. Collat. Trust, 4% Bo 431 0 $100 „ 4% 4% |4 9, | 98 — 95 99 — 95 448 
558, Anglo-American Telegraph . v: Stock | 87% 33% £8 4s.| 38 $— 693 67 — 69 68 5 5 1 
8,220,770 Do: do. do. 6 6% Pref. 28 .. | Stock | 6 6 6% 6 hi 110 —112 109 —111 lij 110 5 7 2 
8,220,770 | Do. do. do. erred Stock | 13% 1 8/- | 25/- rm T 2715 2013 412 7 
47,725 lo-Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 5 / 5 5 5 101 —1 101 —108 ; 417 1 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 89618 8 8 94— | 93— 10 400 
2,449,176 | Commercial Cable, Sting. 500 year 4? Deb. Bk. Red. Stock 4K 1% 41 14 84 85 — 87 412 0 
16,000 | Cuba Telegraph .. ds 10 59516 6 6 9 " 818 6 6 4 
6,000 Do. 10% Pref. ee we ee T 10 10 V 110 10 10 1 17 1 17 T 5 14 8 
12,981 | Direct Spanish Telegraph, T ss 5 4%/4 4 4 8. 4 s ; 58338 
6,000 Do. do. Cum. Prei. 5 |10 % 10 €, 10 €) 10 8i— 8 514 8 
80,000 Do. do. 3 Debs.  .. ..| 50 | 44% | 44% | 43% | 43 100,—1 1 1 13 7 16 10 
60, 7101 Direct United States Cable 20 48% | 43 43 4 16 — 1 16 — 16 1613 164 417 0 
. 96,000 | Direct W. India Cable, 44% Reg. Deb., 100 1,900, R 100 % | 44 4$ 44 994—101 100 —102 4 88 
4,000,000 | Eastern Telegraph, Ord. Stock ; Stock |795 | 7 7 7 183 —186 188 —186 „184 138 5 211 
2,000,000 Do. Pref. Stock 100 8496 83 8) 83 84 — 86 84 — 84 4 1 5 
1,896,706 Do. 4% Mort. Deb. Stock Red. Stock 1 | 4 4 4 1024—1044 st 104) 1 816 7 
300,000 | Eastern Extension, Australasia, and China Tele. 10 |7% 7 7 7 121— 182 1 18} 1274 | 123 5 5 8 
752,400 Deb. Stock. Stock 4 4 4K | 4 100 —102 100 —1 10, .. 318 5 
200,000; | { East. & 8. Afric. Tel, 4% Mt. 24 Irc] 95 4% 4% 4% 4 100 —102. | 100 —102 " = 818 5 
181,127 | Globe Telegraph and Trust "E 10 5i 53 5% 1 11 104— 11 18%, 108 566 
181,127 Do. do. 6% Pref. . A 10 6 6 6 6 1 188 ni 13,5, 478 
150,000 | Great Northern Telegraph, of Copenhagen. . vs 10 120 18 80 — 81 81 T t 610 9 
17,000 | Indo-European Telegraph " ak 25 13 18 18 13 53 — 55 58 — 55 ae - 615 8 
$41,380,400 | Mackay Com es Common .. = se .. | $100 33 4 4 4} — 90 89 — 98 xd 411 5 
$50,000,000 | Do. o. 4% Cum. Pref. .. = .. | $100 4 4 4 4 74 — 78 74 — 78 xd 5 27 
394,190 | Marconi’s Wireless Telegraph ae ey 1 Nil | N Nil | Nil — — 15/73 Nil 
72,680 | Monte Video Telephone Go» Ltd.Ord. .. " 1 6 666 — y} 6 4 8 
86,492 Do. do. 5 % Pref. i 1 5 V 5 V 5 5 — J2 — 18/6 T 5 811 
2,225,000 | National Telephone, Pref. ‘Stock v. E ..| 100 6 6566 1044—106 1 106 128 1044 518 2 
8,725,000 Do. " Def. Stock A xx ys 100 5 666 123 —125 193 —195 128 416 0 
15,000 Do. do. 6 % Cum. Ist Pref. .. vis 10 695,1695,|69$516 10 — 1 10 — 611 8 
15,000 Do. do. 6 % Cum. 2nd Pref. . 10 5 „ 66 6 10 — 1 10 — 10 511 8 
250,000 Do. do. 6 % Non-cum. 8rd P., 1 to 250,000 5 5955,|59515925165 58— 5 1 10 11 
2,000, 000 Do. do. Bh Deb. Stock Red. .. | Stock | 8496 | 34% | 8395 | 84 98 —100 98 —100 810 0 
1,989,698 Do. do. Deb. Stock Red.. 100 1510 17 4 99 —10! 99 —101 . 819 3 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully paid.. 1 [7888 1 1 1 1 82/3 | 81/8 4 14 10 
50,000 Do. do. do. Cum. Pr 1 6% 16% 16%) 6 1 1 1 478 
195,955 Do. do. do. Red. Deb. Stock.. | 100 4140 175 401 86 — 88 — - ‘ 410 5 
99,400 | Pacific & European Tel. do dua Debs., 1 to 1,000 100 4951425149514 974— 98 —100 400 
145.958 Telepho Co. of Egypt 4j % Deb. Red. zs 100 d 42 43 43 98 —1 9 101° 1 9 1 
: elephone o ; i EN 00 * * "e = = 
8,042 | Submarine Cables Trust. io ..| Cert. 6 6 6% 182 —185 188—186 48 3 
120,000 | United River Plate Tele hone 5 8% 18% 8 % 5 7 7 7 7— 77 bi 5 8 6 
40,000 Do. 5 um. Pref., Nos. 1 to 40,000 b 5 5 „ 5 5 5 — 5 53 41111 
80,008 8 America, 1 to 80,000 & 58,001 to 58,008 24 | 28% | 28% | 24% |... 18— 1 1 11 110 2 
150,000 | Do. Debe., 1 to 1,500 guar. by Braz. Bub. Tel. | 100 4% 1% 154 — 400 
207,980 Western elegraph, » Ltd., Nos. 1 to 207,980 t 10 7 7 7 7 1 1 M 143 144 1833 418 8 
800,000 Do. 4% Deb. Btock Red. ..| 100 45 47 47 1 100—102 100—102 a 818 5 
88,891 | West India and Panama Telegraph . es 0 10 N N N Ni là4— 145 1 1 j] 22/6 Nil 
84,563 Do. do. 6% Cum. lst Pref. s Pis 10 8 6 é 62616 — 9 06 8 1 
4,669 Do. do. 6% Cum. 2nd Pref. : sé 10 Nil |£2 15 143 a 955 15 0 0 
80,0001 Do. do. 6% Debe., Nos. ! to 1,800 ..| 100 5 5 5 5 1014—1 1014—1 is 116 7 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
\ 
, 
500 Do. 5 96 2nd Pref., 800,000 to 1,900,000 5 sè ei NEA 1: 43 2 — od a Ss zi 511 1 
4,465,674 Do. 4 & Deb. Stock ..| Stock | .. — | 4 4 91$— 98 92 — 93 923 +4 457 
932, Auckland E. Trams, 5 % 1st Mort Deb. Stock a. 100 5 5 5 5 108 —106 108 —106 va T Ws 415 8 
880,000 | Babcock & Wilcox, 1 to 530,000 ii 1 20 20 20 24 — 68 53— 58 53 46 6 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 B 1 6 6 V 6 V 6 | 1ğ— 1% l4— INR 8 19 0 
1. 000, 000 British Aluminium 5 % Mort. Debs. Red. ..| 100 Vs is às T 8 m wed T 597 
500,000 | British Columbia E. Rail Def. Ord. Stock . ..| 100 6 8 8 8 148 —147 140 —144 146 142 —9 5 11 1 
400, 000 Do. Pref. Ord. Stock x E 100 5 5 6 6 124 —128 124 —128 1243 -— TES 418 9 
400,000 Do. 5% Cum. Perp. Pref. stock a ia 100 5 5 b 5 111 —114 110 —118 1124 1113 —1 4 8 6 
288, 000 Do. 4 Ist Mort. Deb., 1 to 6,250 40 41 4 4 102 —104 102 —104 2 "s $5 46 7 
212,600 Do. Vancouver Power Debe., 1 to im 200 100 4% 4 4 4 100 —108 100 —108 47 6 
188,801 | British Electric Traction , 10 1 l 1 "m 1 " x Nil 
161,497 Do. do. ; Cum. Pref. .. js 10 6 8 là Nil 8 21 51/3 48/9 — 1 Nil 
1,478,668 Do. : do. ee ee Stock .. | Stock | 5 5 5 5 89 — 98 89 — 93 913 " 5 7 6 
528,996 Do. 47 8 ad Deb. Stock Red. 100 43 4} 44 44 70 — 75 70 — 75 ‘a | 600 
100,000 | British Insulated and ho Cables "^ e 5 10 10 10 10 7— 7 7 — "xd 6 18 4 
100,000 Do. do. um. Pref. 5 6 6 6 6 6— 6 — 412 4 
600,000 | Do. do. us % Ist Mort. Deb. Red... | 100 | 4 44% | 44% | 4 101 —104 101 —104 467 
201, 5791 | British Thomson-Houston 43 lst Mort. Debe. 100 4 44% | 4 98 —101 99 —101 4 9 1 
400,000; | | SOMA Westinghouse 6s Eren, 12 10 0000658. 5 | nü NI NII N A— 3 &- ^ Nil 
1,816,853 | Do. do. d Mort. Deb. Stock .. | 100 4% 47 495 4 61 — 68 61 — 68 6 7 0 
50,000 Browett, Lindley & Co ai is 1 N Ni | Nil | Nil 93 — Nil 
50, 000 Do. do. 6 96 Cum. Pref. . 1 Nil | Nil | Nil | Nil 14/6 to 1 14/6 to 15 Nil 
140,976 Brush Eleotrical Engineering, Yr 1 As 106,781 .. 2 Nil | Nil | Nil | Nil 0 — 0 — Nil 
200,000 Do. Non-cum. 6 % Pref.. : 2 Nil | Nil | Nil | Nil 0— 0 — Nil 
195,0000| Do. do. 96 Perp. eb. Stock  .. | Stock | 4 % 44% $ 87 — 42 87 — 42 | | 10 14 4 
125,000) Do. % Perp. 2nd Deb. Stock.. | Stock | 4 4 4 29 — 96 22 — 96 is CE 17 6 8 
187,610 Salone Pea ma: ree 8 5 8 6 Hi 4 E- 5 | a 4 97/6 : — 419 1 
45,904 Do. % Cuin. Pret, Nos. 1 to 29,990. . 5 5 J 5 5 % 5 4j— 5 js = + 416 5 
850,000 Do. % 1st Deb. Stock ; 100 | 44% | 4396 | 44% | 44% | 96—99 96 — 99 xxr ox I e 4 10 11 
85,000 | Callender's Cable 3 shares - 5 jl 15 15 10 9 ius nc bae C tee 500 
40,000 Do. 405 5 % Cum. Pref. 5 5 5 5 5 4 s 4 = is en 459 
800,000 Do. 44 % 1st Mort. Deb. Btock Red. Stock 4 43 4 43 1014—103 108 —1 "P s +14 410 
491,222 | Cape E. Nd 1 to 491, 22 d 1 l] | Nil il $— dM 9 — 6/8 a a Nil 
450,000 | Castner-Keliner Alkali, i to 450,000 . 1 |8% 1 % 123 p 434— 3% | 8%— 8% | 63 60% | +4 | 818 9 
210,158 Do. do. 43 Ist Mort. Deb. Btock 100 43 43 4 4 104 —107 104 — bs 4 2 0 
. 1,890,690 | Central London Bai wy. rd. Stock Btock | 4 8 3} 8 68 — 65 68 — 66 643 683 is 412 4 
554,656 Do. do. 4% Pref. Stock .. | Stock 4 4 4 4 84 — 86 84 — 86 Si 6s 413 0 
ZIVVVVßßꝛ m te 1 oh 25 Tij— 2 zi 7 " d 210 
; ndon wa M a Hs toc 27 ss 2 10 
85,000 | Crompton & Co, Nos, 1 to 85000 —. 5. „ j 1-5 E * 3 cn e Nil 
0 5 
100.00 ( 800 of 4100, cad BOL 11.600 of 40 Rea! . 3 „ X 6 * 5 * BB — 86 83 — 86 " 517 8 


* Unless otherwise stated, all shares are fully paid. t From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES. Continued.) | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES.—( Continued.) 


Present - took |, ; Closing — Closing Business done Fuse 4| Present 
ine NAME. j or Dividengs for the otations | Quotations | week ended Yield 
un U share. 1 lour yoars.- - p. 13th. Sep. th. Sep. 90th, 1910. Fall — | per cent. 


; * 1906. . | 1908, k Higbest! Lowest A s. d. 

260,000 Dick, Kerr & Oo., 1 to 260,000 ae ae ee 1 10. 10 6 6 1— 1 1 — 1 ee ee 8 T : 

805,000 Do. do 6 &% Cum. Pref., 1 to 306,000 .. 1 6 6 6 6 1 lá l4-— 1 

271,000 | Do. do. 43% Deb. Stock  ..| 100 | 44% | 48% | 4 ax —10 | 98 —101 : 491 
60,000 | Dublin United Trams. (1806), 6 % Pret., 1 to 60,000 10 |6 6 6 123— — . dom ‘ 1- xh 8 
90,961 | Edison & Swan Uta., „A shs., £3 pd., 1 to 99,961 5 hi Nil | Ni | m ET za XII 
17,189 Do. “ay " shares, 01—017,189 .. | 29% | Nil | Nil — 1 — i 8 . PN, 

801,896 Do. 4 €, Deb. Stock Red. 100 18 14 4 4 68 — 68 68 — 68 s es Iud 
01,730 Do. & & 2nd Deb. Stock Prov. Certs. aura. 100 5 5 5 5 T) — 2 . 79 — 82 ` T 

119,100 | Eleotric-Construction, 1 to 112,100 . | Nil | Nil | Nil | N if ä . Ql j^^ 5 
81,800 Do. do. 7 n Pref., 1 to 81,890. . 2 7 1% j1 7 | 1 1 H 8 rs 
25,000 | General Electrio Co. (1 . Pref. à 10 5 b 5 5 8 a . inan 

900,000 Do. 'do. 4 Mort. Deb. .. | Stock | 495 | 4 4. 4 82 — 86 82 — | D? 
78,000 | Gt. N. & City Rail. Pref. Ord. “ A ” 4%, 1 to 78,000 10 |4 à N N ot 1 . 3— 1 1 5 
96,000 | Greenwood & Batley, 3 Cam. Pref. ce ee 10 7 7 T. T 1 A : 1835 
80,000 Do. do. ort. Debs. si 100. 5 5 5 102 —1 102 —1 ii inv 
40,000 | Henley's (W.T.), "Telógraph Works, Ord. .. 5 15 15 % 115 12 — 1 ER : & dede 
40,000 Do. Pref. 5 4 4 4g— p - . 1.221 

150,000 Do. % Mort. Deb Stock Stock 106 —108 1 1083 : : 2n 
50,000 | India-Rubber, gutia 4 Railway, Ord & "relograph Works 10 110 5 10 10 10 141— 15 143— 15 à 6 UR 
87,500 Liverpool vertes vs n Nil | à NH | Nil | 138 fe sf ; : 9 
10,000 Do. ded fully paid ša 5 2 5 5 77 5 % — . NL 

gs London United Trans. amd oim... s is : 4 Au 2 1 it- 4 : Ni 

125,000 Do. a . : Cum. Pref., 1 to 195,000 10 6 | 5 83% | .. 2 — 2 — T * E. 8 

1,649,980 Do. do. Ist Mort. Deb. peach: 100 4 4% 1 4 67 — 71 67 — 71 2:71 
5,782,063 | Metropolitan Consolidated oe. og ..| 100 1 % 1 871— Ba 370 t | 8 Ju 
2,640,914 Do. Surplus Lands... .. .. 100 2 9 R 65 — 6 65 3 MI 

8,285,000 Do. District .. —..]| 100 N 1 211— 21 2 1—217 , 21& 21 Nb 

891,387 Motropoutan Electric Trams., Ord. . 2s wa “ws 1 xs TN E 596 | b- 1 2 — à è Xil 

814,016 do. ' Defd. A A 1 Nil | Nil "M — 27 — "T A 

500,000 Do: do. 6 % Cum. Pref. | 1 5% 59,169,165 wit 14 — f | nme 110 8 

596,600 Do. do. 44 % Deb. Stock Red. | 100 | 44% 4% | 4a — 99 — 99 98 4 10 1 

$10,823,200 | Mexico Trams Co., Common Stock ; m ee A . 1274—1939 1 1881 : A I 
$9,000,000 Do. 1st Mort. S year 5 96 ala. Bas. d " .. 165 5 97 97 97 
pen . Electric 1 2 i : : $ : 96 x l CUT T " i T 
* . el. ET ee «s : . z s 

245,000 Do. Ai % Deb. Stock .. ..| 100 43 2 ‘ace ac 82 — 85 89 — 85 82 586 
87,950 | Telegraph Construction and Maintenance. . . 12 15 17 15 & Po 85 — 87 873 864 953 b 12 0 
140,0001 Do. 4% Deb. Bds., 1 to 1,500 Red., 1900 wo 4 % 4% 4% 4 1003— 1024 | 101 —108 » $17 8 

888 5 KONTIS Railway PX s or Lien . yas s us ü 2 d i MC 193 ay 944 F 1 yi ; 
4,900,000 Do. do. e Income Bonds N T 88 — 40 88 — 40 as E 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,006 | 1 | Nil 10 $ 5 % Nil i - i ie . Bu 
66,666 Do. 696 C.P., 80, 1 080,000 & 125,001 to 141,666 ü .. |6 6 8 1 1 1 1 dd ; 811 5 
945496 | Do. 4 Ist Mort. Deb. Stoc x . 00 4% 4% 4 4 60 — 70 60 — 70 : 614 4 
ELECTRICITY SUPPLY COMPANIES. 
: 4, Ord. | 10 % 10 7 7 s : . | 615 1 

dt | ome a Kona eg Ta . J P %% „ | 127 

400,000 Central Electric Supply 4 ply 4 X Guar. Deb. Stock ..| 100 4 4% 1 4 99 —102 100 —103 ` +1 817 8 
80,000 | Charing Cross and 8 otricity Supply .. 5 5 5 5 5 88— 6 9 0 
80,000 à do. irr 44% Cum. Pret. | 5 4 à | 44% | 43 4— 4 “- 4 +h | 414 9 

80, 000 Do. 5 dr Undertaking ” 44 % Cum. Prf. 5 4 i 4 4i 4 ae " : : n 8 

445,796 Do. do. Pees Bock Hed: ..| 100 4 4 4%} 4 97 — 99 97 — 99 ad $ 11 
49,496 | Chelsea N Supply, Ord . 5 4 | | 4896 de 4i 34— 4 = 8Bj— 4xd - i 6 

175,000 % Deb. Stock Red. .. Stack | 43 4 99 —1010 | 99 —101 " ; 9 1 
70,605 | City of London Elec. Lighting, Ord. 40,001—110, ove 10 6 6 6 7 lla— 114 1 1 ui 113 ee 6 0 5 
40, 000 Do. 6 % Cum. Pref., 1 to 40,000 888 10 6 6 6 6 114— 12} 11 1 11 x P 419 0 

406,000 Do. b % Db. Stk. s ss T .. | Stock | 5 b 5 | 5 190 —1% 190 —124 T . 4 9 8 

800,000 Do. afd % na. Db EE MEAE J |a 1023 | 1033 is | 4710 
9900 po ot ge 9 Power, 1 a : f - ? % : 1 2 1 2 “4 atts E 31 P 

U s 0. ! ee Ld 

960,000 do. 5961st Mtg. Deb. Stock | .. - | 5 5 94 0 js " 5 8 8 
40,000 County ot London’ Electrio Lighting, Ord. 140,000 | 10 3 15% 8 K 5 | 7 i e 1670 
55,000 A do. 6 pre 40 ,001—60,000 10 6 6 6 6 1 ll 1 11 M + 3 5 6 8 

400,000! Do. do. . 4i b. Stock Stock | 4à 4 5% | 48% | 1044—1074 | 1044-107 ic — | 4389 

400,000 Do. do. 44 Ad. Deb. Stock Stock | 44 4 4 4 . 100 —103 100 —1 1013 ia 475 
2000 asia gil s Electric kr Fires De Shares.. : z i Sp Sh H 3 i A. 85 it Nd 

5 0. ' ; 1 = e ee 
480,500 De. do. us lst Mort. Deb. Stk. 100 ut 4495 | 4495 | 44% | 6 — 78 15 — 78 ae BIR 5 
$8,150,000 | Electrícal Dev.Co.of Ontario, 5% ist Mtg. Gold Bnds. | $500 us .. 5 5 pom i — & be i T 517 0 
10,000 Folkestone, 1 to 10,000 oo ue 6 | 54% 8% 5% 53 4 4i— 48 xa ix 6 19 10 
10,000 Do. 5 Cum. Pref., 1 to 10,000 s4 že 5 5 5 5 5 5 — 48 — xd ee 4 11 11 

90,000 Do. 4) % 1st Deb. Stock ja e 100 | 4 d 9 4 99 —102 99 —102 xs 48 9 
15,000 Hove, 1 to 15,000 .. ws 5. 9 j 7— | 1—1 z 5 18 4 

$1,876,000 Kaministiquia I Power Co.,6% Gold Bnds... `. | 100 „ 5% 5 1004-1 1091 i ei . 417 1 
21,000 | Kensington and Knightabridge Electric Ord. 5 10% 109518 8 id M A 610 4 

80,000 Do. do. do. 4% Deben. Stk. Stock | 4.% | 4 4 4 93 — 95 98 — 96 is a " 1 4 8 
11,000 Hon Electrio Supply Corporation, med. Ord. - 1 2 0 Se là— 53 a 53 ree NET A : 15 a 
70,000 Pref. ; is - v if 

882,355 Do. do. 4% 1st Mort. Deb. Btk. Red. Stock | 43 oe 4 4 — 93 99 — 97 T re i 477 

200,000 | Metropolitan Electric Supply, 1 to 100,000. : 5 8 6 5 5 | — 8- 44 81— 44 68/9 " ae 783 
76,121 Do. 4 Cum. Pref. 1—T1,106 . b 4 4 41 4 — 4— ee T 500 

996,000 Do. 1st Mort. Deben. Stock  .. | Stock 4 4 a 102 —106. 102 —106 Vs s 4 : H 

248,000 Do. Mort. Deben. Stock Redem. | Stock 84 5 & 82 — 86 62 — 85 » E 4 

$6,000,000 | Mexican Electric t Co., 5% Ist Mtg. Gold Buds 100 5 5 5 89 — 90 i eol P „0. . eee" 5 10 2 
18,585,000 Do. Licht and Power Co., Ltd., Common. | $100 . | 4 8) 4 2 874— 80 87g— 80 Ri 495 
$2,400,000 Do. . do. 796 Cum. Pref.8tk. | Stock | ©. 7 7 108 —110 108 —110 109 1 es 678 
12,000,000 Do. do. . 5% ist Mtg.Gold Bnds. | 100 55 & 95 — 96 - 96 94 + 2 § 4 3 

250,000 | Midland Electric Corporation, 4$ 96 lst More ve 100 4$ 345 44% | 44 e i E & 12 4 

190, 491 i 1 to 187,500 5 8 8 29496 | .. 4 4 : 217 8 

187,600 Pref., 1 to 187,500 . : 5 5 % 5 „ 5 0 595 4 4 : f 5 2 7 

150,000 North d Metropolitan es that) Ros T ly Co. 100... % 10 —10 100 —102 i 418 0 
10,869 | Notting Hill Electric Lighting 5 10 % M 179251 .. 13 — 18 19 — 18. : v T 6178 
20,000 | Oxford, 1 to 96 and 407 to 20,810 ads es 5 79061" 1227 65 62 xd T , 5 8 8 

119,604 | River Piate Elcty. Co. Ord. d. Stock | U% 6 % |8 „ 9 210—225 910—225 a7 | 215 : 4 0 4 

100,000 | Do. do. 96 Non Cum. Pref. Stock | 6 % | 6 &% | 6 6 106—115 105—115 ga 5 4 4 

900,000 | Do. do. 5% Deb. Btk. Red. 10 5 % 5 % 5 % 5 102) 1 24 : 417 1 
40,000 | St. James' and Pall Mali T Light, Ord. .. & 10 10 10 10 7 : 1 8 
20,000 Do. do. 1% Pref. 90,081 to 40,080 5 7 7 7 7 96 74 61— "4 " dut 7 

150, 0007 Do. do. 3} % % Deb. Stock Red. 100 ay 8. AP 8496 84 — 86 84 — 86 3 ` ) 5 
12,000 | Smithfield Markets Electric Supply: C Ord. . b 1| Nil | Nil | .. 2 2 A 2 Nil 
65,000 | South London Electric Supply, O 4 8 1 5 % 5 i 8 — 8 6 18 4 

180,100 Do. do. 5 Ist Mort. Deb. 100 832 " 5 5 99 —102 99 —102 418 0 

oe South Met: Elec. Lt. 4% i 5 l 2 x: 2 T T M 12 M ` " as : 15 

0. re . . — 2 e. 

244.520 Do. 4$ 96 1st Deb. Stk. 100 4j 4496 | 44 4496 —101 98 —101 » | 4 i 4 8 1 
80,000 Uzben N supply, Ord š 5 5 5965,65 zs 1— 1 $— 1 . 199 0 
50,000 5 % Cum. Pref. "T 5 6 420% 6 2— 24 2— & 13/9 bs 10 0 0 

775,000 do. 44% lat Mort. Db. Stk. Red. 100 4% | 44% | 44% | 44% | 79—81 T9— 81 l : 8 11 1 

808,000 Victories Falls Power Co., Pref. Nos. 1 to 808,000 .. 1 as .. | 5 fe 2— je 16/8 es — 18 6 8 1 
100,000 | Westminster Electric Supply, Ord. 5 112 5 10 10 147 8 — — 8 — | 5 11 1 
£1,279 Do. do. ' Cum. Pret. RE 8 44% ! 43 4} 5 — 5 — r 8 105 € 119 

duced from 5% since 81st Dec., 1905) 
* Unless otherwise stated, all shares are fully paid. t Quotations on Liverpool Steck Bxcbango. . 
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SOME NOTES ON THE PUMPING OF 
SEWAGE. 


{(COMMUNICATED.]} | 


THE practice of instructing the borough electrical engineer 
to prepare specifications for, and to buy, sewage pumping 
machinery for the borough surveyor’s works, is very prevalent, 
and will increase in popularity as the advantages of electric 
driving become better known and appreciated. The follow- 
ing notes, based on personal experience in this connection, 
will therefore, it is hoped, be of service to many readers. 
There are many special points to be observed in the design 
of machinery for the pumping of sewage as distinct from 
other liquids, and in accordance with the trend of modern 
practice. it is proposed to deal solely in this article with 
installations employing centrifugal pumps. 

The author invariably regards sewage as having a specific 
gravity of 1:1; in regard to fluidity, the friction in 
pipes when conveying sewage is calculated from the well. 
known tables of Box as for ordinary water, and the values 
thus found are increased by 25 per cent. A margin of at 
least 5 per cent. for contingencies is allowed over the total 
calculated head, including friction, and provision is made for 
10 per cent. reserve on the revolutions per minute and the 
B.H.P. required to drive a pump in order thoroughly to cover 
the loss due to viscosity of the liquor in the pump itself. It 
may be mentioned here that reinforced concrete piping is 
now being used for sewage disposal works, and offers as 
smooth a path for the flow of the liquid as clean varnished 
cast-iron pipes. The liquor must pass through a screen on 
its way to the sump, and. the engineer should arrange the 
mesh of his straining arrangement after he has obtained 
from the makers dimensions of the largest solids which the 
impellers of the proposed pumps will pass. Hurdle screens 
may be used, but sheets perforated with holes of the requi- 
site size are preferable. . It is most important when dealing 
with sewage for the pump sumps to be of ample dimensions, 
plenty of room being allowed round the entrance to each 
suction pipe, thus avoiding losses due to head at entry; 
and where several pumps are installed sucking from a 
common trench, the suction pipes should be placed so far 
apart that eddies do not result, and consequently each pump 
may draw the volume for which it is designed. The floor 
of the suction chamber must slope down towards the sludge 
well at one end, while the pump nearest this well is arranged 
with its suction inlet below a step in the floor, so that the 
sump may be periodically emptied for access to the foot- 
valves. For sewage disposal, pumps should be given large 
diameter branches designed to pass the full flow of liquor 
with low velocities in all the passages, while adequate mud- 
holes must be provided for facility of access for cleaning. 

It is thought by some that when dealing with liquid of this 
character it is necessary to use gun-metal impellers and 
diffusion vanes, but this is by no means the case ; cast-iron 
treated with special non-corrosive paint is amply suitable for the 
purpose. It is absolutely requisite to provide a clean supply 
of sealing water for the glands of the pump; town's water 
supply may be used if available, or a tank installed so that 
the sealing water is fed into the gland packings under a 
head of from 30 to 35 ft. Oil lubricators may be used in 
connection with the glands, but they do not give the reli- 
ability afforded by a water seal in keeping air from the eye 
of the pump. Where the spindle of the machine passes 
through the glands it should be fitted with renewable sleeves. 
There is an increasing tendency nowadays to use vertical 
spindle pumps and motors, placing the latter with their con- 
trol gear on a separate floor above the pump chamber. In 
this case suitable removable floor plates must be laid down 
to allow the overhead traveller in the motor room to dis- 
mantle all the machinery and raise both pumps and suction 
pipes for inspection or repairs. Automatic starting gear, 
controlled by floats in the sump, may be arranged so that 
pumping units may be put into action, quite independently 
of an attendant, on the occurrence of a storm. The 
floats and connecting cords of stranded wire must be 
of copper. The engineer must satisfy himself that 
vertical shafts of adequate dimensions and 4 sufficiency 
of steady. bearings, never more than 5 ft. apart, are installed 
to prevent “whipping.” Adequate ball thrusts must be 


inen to take the weight of the rotating parte. No 
bearings, must come in contact with the sewage. . With 
regard to accessories, each pump should be fitted with an 
amply large foot valve and strainer, the straining mesh being 
designed with knowledge of the dimensions of the impeller 
orifices, together with sluice valve and retaining valve. The foot 
valves and retaining valves must have hand holes for inspection 
and cleaning, while a lever arrangement actuated from the 
floor of the pump chamber may be arranged to hold up the 
foot-valve occasionally, so that it.may be flushed through, 
the sewage simply running back into the sump. It is best 
not to employ all cast-iron sluice valves, such as are some- 
times used in sewage work, on account of cost; those 
with gun-metal disks. and seats are much more reliable 
and easy to work with, as it is hardly possible 
for them to stick. The pumps in an electrically 
driven plant are. usually primed from the rising main ; 
for the first start-up a pump. can be filled from the clean 
water supply for sealing the glands. Pressure and vacuum 
gauges may be used to measure the discharge and suction 
heads respectively, and tc find the total head the height 
between their respective inlets must, of course, be added on. 
The best method of measuring the discharge of sewage con- 
siste in putting a Venturi meter in the common rising main 
as it leaves the pumping station, the meter having connection 
with an automatic recorder installed alongside the electrical 
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SOME CABLE REPAIRS. 


[COMMUNICATED.] 


THE experiences of a man in charge of electrical machinery 
usually include some very lively times due to the breakdown 
of cables if these are underground and if the system is at all 
extensive. Some of these are due to bad work ; others, how- 
ever, are more likely to be caused by matters which are to 
some extent unforeseen, or which:.may be out of the control 
of the engineer. It may be interesting, therefore, to record 
one or two experiences which have occurred in connection 
with such cable systems in order that other engineers faced 
with similar problems may have some idea as to how to 
proceed. | | | i | 

One of the most potent causes of trouble in such systems is 
the misapplied energy of the unskilled labourer, It is no 
uncommon thing for an energetic navvy engaged in road 
repair or trench-making to drive his pick through the cable. 
In one such instance a pick was thrust right through a 
lead-covered distributor, piercing both the lead and the 
paper, and nearly severing the core. It was impossible at 
the time to relay this section of cable, as this would have 
involved a prolonged shut-down to an important consumer. 
The only course which appeared possible at the time was to 
strengthen the core at the fault by weaving in and sweating 
other strands of copper wire, and after this joint had been 
made, insulation was restored by means of taping. The lead 
covering was plumbed over.and the plumbing was painted 
over with ordinary box compound. It was recognised, how- 
ever, that to lay the lead-covered distributing cable of this 
sort in a trench without any further protection, was a some- 


what risky proceeding, and in all subsequent sections of 


cable-laying, the practice was followed of running out the 
cables into the trench, and, before completely filling in the 
trench, covering the cable with about 6 in. to 1 ft. of 
earth. This was beaten down so.as to form a hard solid 
covering, and then cheap tiles or bricks were laid breadth to 
breadth on the top of the beaten earth along the length of 
cable. "These bricks were then sufficient to give warning to . 
anyone who was digging or using a pickaxe that a cable was 
near, and, therefore, the pick was prevented from reaching 
the cable. | 

In another case a vulcanised bitumen cable network was 
laid out on the system of placing the cable in bitumen, which 
was carried in a wooden trough, the cable being kept from 
the bottom of the trough by means of wooden bridges. 
Unfortunately, however, at. a particular point the combina- 
tion of two cifcumstances led to the leaking-in of water, 
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One of these circumstances was that there was a bad joint in 
the trough, and the second was that at that particular point 
the cable was resting on a wooden bridge, and there was, 
therefore, no bitumen covering the cable underneath. The 
water acting on the vulcanised bitumen insulation gradually 
rotted it, and finally caused an earth fault. In order to get 
rid temporarily of this trouble the fault was localised and the 
bitumen knocked away. A fresh piece of troughing was 
then laid in and the cable at the point of the fault was 
temporarily jointed by means of taping up and using a long 
sleeve, soft bitumen being then run round it. When, how- 
ever, a convenient occasion arose, a further piece of cable 
was laid in, and extra care was taken to see that the cable 
was completely surrounded with bitumen. This, however, 
is a fault which is extremely likely to occur on a solid laid 
system. 

A rather expensive case of trouble, which occurred on a lead- 
covered cable feeding street arc lamp circuits, arose through 
a faulty drawing-in of the cable into cast-iron pipes. The 
ends of these pipes had been left rough, and the lead of the 
cable had been cut and scored owing to its fouling the pipes 
at the edge. After a short time water was absorbed by the 
paper, and the result was that a bad earth fault was developed. 
In this case nothing could be done with the trouble, 
inasmuch as the water percolated along a considerable 
distance of the cable rendering it entirely useless. The only 
thing that was possible was to cut off the current from the 
cable at each end, that is to say, at the fuse-box from which 
it took its supply and at the end lamp. At a convenient 
time, however, the cable was drawn out and replaced, and 
three things were observed. First, the iron pipes were 
furnished with bell mouths at, the point where they entered 
the box through which the cable was drawn, so as to avoid 
the risk of abrasion due to sharp edges. Secondly, a 
plentiful supply of soft soap was used as a lubricant on the 
cable while it was passing through the pipe, in order to 
reduce friction, and, therefore, strain, as much as possible ; 
and lastly, greater personal supervision on the part of the 
engineer was observed during the process of drawing in 
the cables by the labourers. 

A rather interesting accident occurred in connection with 
an arc lamp circuit which was run across the outers of a 
three-wire system. The cable was lead-covered arc cable 
laid solid in a trough filled with bitumen, and it was carried 
in each case to within a foot or two of the arc lamp-post. 
At this point rubber cables were jointed on the lead- 
covered cable and run in a galvanised iron pipe up to the 
base of the post to the terminals. Unfortunately, however, 
water got into one of these pipes atthe ground end, and remain- 
ing in the bend, deteriorated the cables and caused an earth 
fault. As the point where the earth occurred was between 
the fourth and fifth lamps of an eight-lamp circuit which 
was burning on a fairly well balanced three-wire network, 
the lamps on the circuit still burned, although in a somewhat 
unsteady manner. It was not, therefore, necessary immé- 
diately to shut down the lighting. After drying out 
and overhauling the cable, attempts were made to fill the 
galvanised pipe with compound, but it was impossible 
to do this, as the bitumen cooled too rapidly and blocked the 
pipe at the entrance. It was therefore necessary to design 
special Joint-boxes which received the troughing at one end 
and the piping at the other, thus making a sound water- 
tight joint between the paper-covered cable and the rubber- 
covered leads to the arc lamps. This arrangement was 
found to prevent all further trouble. 

The above instances will, of course, be recognised as per- 
feetly ordinary occurrences in connection with mains works, 
but they may be interesting from the point of view of being 
representative of the classes of cable breakdowns which may 
occur, and for this reason they liave been submitted. 


Olympia  Exhibition,.—We are informed that the 
Engineering Exhibition at Olympia. London, has proved a success 
from all points of view. The spectacular exhibits have appealed to 
the general public. who have taken great interest, not only in the 
demonstrations of diving and mine rescue work, but also in the 
cutting and welding by the oxy-acetylene process which is shown in 
actual operation on three stands. It has been decided to run a 
similar exhibitien at Olympia in 1913, under the same patronage 
and management. 


THE PRICE OF ELECTRICITY. 


By GEORGE OFFOR. 


I THOROUGHLY endorse the paragraph in Mr. Edward W. 
Cowan’s letter of 10th inst., in which he says: “Is there 
not considerable confusion of thought in the idea that early 
consumers, who paid relatively high prices, bore ‘the heat 
and burden of the day.’ Heat and burden’ implies suffer- 
ing, but I suspect that they obtained satisfaction, or they 
would not have paid the price.” 

As one of the earliest pioneers of the electric lighting 
industry, I have always been able to prove from the testimony 
of consumers that, apart from all the indirect economies and 
convenience, the electric light from the first supply was, 
light for light, cheaper than gas or other illuminants. 

I go back to the interesting experience of the house-to- 
house supply at Colchester, which was the ouly town where 
the electric light was supplied under the Electric Lighting 
Act of 1882. The lamps were of the old carbon-filament 
type, costing about 4s. each, and, relatively to our present 
types, very inefficient. The price charged for current in the 
absence of meters certified by the Doard of Trade, was at 
first 4d. per hour for 8-c.P. lamps, and, subsequently, 8d. per 
unit. 

In spite of these conditions, I obtained numerous testi- 
monials from consumers expressing satisfaction with the 
supply—this was in 1884—and when five years later the 
same system was carried out by the Chelsea Electricity 
Supply Co., Ltd., at a charge to consumers of 8d. per unit, 
I published some 30 testimonials expressing satisfaction, one 
of them stating that the ‘charges seem moderate, and 
compare favourably with the charges for gas." 

In 1894, as managing director of the Crystal Palace 
District Electric Supply Co., Ltd., which supplied the current 
at a flat rate of 8d. per unit from a generating station at 
Sydenham, to a wide district including parts of Sydenham 
and Forest Hill, Beckenham, Upper Norwood, Lambeth, 
Camberwell, Croydon and the Crystal Palace. I was again 
furnished with numerous testimonials from consumers, some 
of which compared the relative prices of electricity and gas, 
testifying to the saving in cost, light for light, of electricity 
at 8d. per unit, against gas at 2s. 10d. per 1,000 ft. One of 
these testimonials was from a large grocery and drug stores 
at Sydenham, which I may reprint here as a specimen, the 
premises being now brilliantly lighted with metallic-filament 
lamps, at a cost which, in comparison with gas, is as 
* China Orange to Lombard Street.” 

The testimonial referred to was to the following effect :— 


1,028 Cundle- Power of Incandescent Lamps. 


Dear Sir,—Your company having supplied us for nearly 12 months 
past with electricity, it may interest you to know our experience of 
same. 

We must first congratulate you upon your success in providing a 
continuous supply day and night, without a moment's cessation 
or mishap of any kind. This has given us every confidence, so much 
80 that we have removed all our gas fittings. We are pleased to 
bear testimony to the beauty and superiority of the electric light, as 
compared with gas; and having practically tested the cost of both 
lights, we have come to the conclusion that, using equal candle- 
power, the electric light has the advantage, for although the electric 
supply has cost us half as much again as gas would have done, for 
same period, we have enjoyed nearly twice the light power, besides 
the advantages of a purer atmosphere, less risk of fire, and consider- 
able saving in cost of broken gas shades, &c. 

The electric light is undoubtedly the up-to-date light, and the 
sooner it is adopted in every household and place of business, the 
better it will be for the health, comfort and pockets of the present 
generation. l 
. We are, dear Sir, yours faithfully, 


(Signed) SYDNEY SMITH & Sons, LTD. 
Sydenham, January Lith, 1894. 


When the incandescent gas mantle was introduced, it was 
proclaimed as a formidable competitor with the electric light, 
but it did not prove to be the case, and in 1902 I published - 
testimonials like the following :— 


Hertford, August 8th, 1902. 


Dear Sir,—We have made use of electric energy for lighting our 
place from the earliest moment possible. 

The installation replaced gas with incandescent burners, and was 
also used in places where gas had been found unsuitable, and our 
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experience shows that 20 per cent. more light can be obtained for 
the same money, using electric energy in place of gas. 

We are quite satisfied with the light, and hope the present satis- 
factory conditions will be maintained. 


Yours faithfully, 


(Signed) GEO. DURRANT & SON. 


The installation referred to was with carbon lamps, but 
with the metallic filaments the economy would, of course, be 
considerably greater. | 

In dealing with the question of the relative cost of elec- 
tricity and gas, the indirect economies obtained by the 
former must not be overlooked, as they are of the very 
essence of the matter, and should be exhaustively dealt 
with in the publications issued by the electric lighting 
companies. | 

I published in 1894 an important letter on this question 
from Mr. John S. Sellon, whose mansion was, I believe, the 
first house supplied throughout by electricity. He installed 
the light from a private plant in 1881, and in his letter 
he thus dealt with the comparative cost of electricity and 
gas :— 


In the matter of comparative cost with gas, I am under some 
difficulty in giving precise figures. Prior to my installing the 
electric light early in 1881, since which time it has worked con- 
tinuously, I used candles and lamps to a very large extent in pre- 
ference to gas, not permitting the latter in the principal reception 
rooms, the nurseries, or the bedrooms, except to a very limited 
extent. 

But I have ample and conclusive evidence of a very large 
economy under cértain heads of expenditure over the whole period 
since 1881 (even with the obvious disadvantage as to cost of 
running my own single installation). My personal experience, 
indeed, leads me to wander on this point beyond the lines ordinarily 
arrived at by electric light enthusiasts. In a question of such 
great importance, I consider that every detail should be carefully 
and conscientiously considered, and that & value (which in the case 
of diminished doctor's bills, and facilitated brain work. may prove a 
material one) should be set upon such factors as improved eye- 
sight, comparative immunity from headache and lassitude, increased 
aptitude for work and for enjoyment, better sleep, and a general 
improvement in the health and spirits of a household, some or all of 
which most surely accompany the introduction of this light. Next 
to these matters comes the saving from deterioration of valuable 
pictures, books and curtain fabrics, and the very considerable 
economy year by year of expenditure in house-cleaning, white- 
washing and decoration. 

Startling as my views may at first appear, I have arrived at the 
definite conclusion that in dwelling houses of the upper and middle 
classes, except in cases where an extravagant and needless degree 
of illumination is indulged in, or due care not exercised in turning 
out the light when not required, the consumer having once paid 
. for hisfittings, and excluding the periodical cost of lamp renewals, 
now reduced to a bagatelle, may practically write off the amount 
he pays in pounds sterling for his electric current bill, as against 
absolute and valuable economies so brought about, and that he may 
safely revel in the feeling that he obtains his illumination prac- 
tically at not much greater cost than that of the light of the sun, 
to which in health and effect it most nearly approaches. 

I venture to express a hope that your energy and perseverance 


in this good cause may be rewarded by the almost universal adop- 


tion of the light in this district, and am, : 
Yours faithfully, 
(Signed) JOHN 8. SELLON. 


In a letter I received in 1902, from the firm of Messrs. 
Norman & Son, of Weston-super-Mare, an item of economy 
is mentioned which is worth quoting in connection with the 
question of cost ; they write as follows :— 


By the use of electric light the danger of fire is reduced to a 
minimum ; so much is this recognised that our insurance company 
have reduced their fire premium by 10 per cent. per annum, the 
following clause being inserted in the policy, viz. :— 

In consideration of the premises insured by this policy being 
lighted by the electric light, a discount of 10 per cent. is allowed 
off the premium of this policy. 


Votes in a Good Cause.—We have learnt with regret 
that the late Mr. C. J. Robertson, the founder of the Robertson 
Electric Lamp Works, and a pioneer whose name is familiar to all 
electrical men, has left his family ill-provided for; as he was a 
Freemason, his daughter has obtained a nomination as one of the 
candidates for the forthcoming election for the Royal Masonic 
Institution for Girls, and we heartily commend her candidature to 
all our readers who, as members of the Craft, or external sub- 
scribers, possess votes for this Institution. We shall be pleased to 
receive all such votes and forward them to the proper quarter. 


POWER ECONOMY IN ELECTRIC RAILWAY 
OPERATION.“ l 


By H. ST. CLAIR PUTNAM. 


Ir is proposed in this paper to describe some tests made on the 
Manhattan elevated division of the Interborough Rapid Transit 
Co., New York, in which a clock was used to record the amount of 
coasting employed in the operation of trains, the object of this 
device being to obtain from the motormen a better manipulation of 
the trains, with the resulting economy in the use of power. 

The clock consists of a mechanism of the type manufactured for 
recording the time of employés. To the balance-wheel escapement 
a braking device has been added, as shown in fig. 1, which is lifted 


free from the balance wheel by an electromagnet which is energised 
only during the coasting of the train. Each motorman has an 
individual key, which he inserts on taking charge of the train and 
again on leaving. The turning of this key records his number or 
initials and the time as shown by the clock mechanism; the 
difference in the time between the two records made by the key 
represents the total time of coasting during his run. The 
slip record is torn off by the motorman and turned in to the proper 
official. This is checked up with his running time, and the motor- 
man is rated according to the percentage that the coasting time is 
of the total time of his run, allowance being made for schedule 
variation. 

The electric circuits controlling the clock are interlocked with 
the master controller and the brake mechanism, and 
so that the coasting clock will start only after the two actions 
of turning the power on and then off. The connections used are 
shown in fig. 2. The clock is stopped as soon as the air brakes are 
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operated and the brake cylinder has started to move to the braking 
position. If, for any reason, after the brakes are applied, the air 
is released and additional coasting obtained before the train stops, 
this additional coasting is lost from the amount of coasting recorded 
unless power is again applied. This is not an important factor in 
normal! operation, as the actual amount of coasting of this character 
is small. 

The rapid acceleration of trains, providing the schedule speed is 
unchanged, results in an important saving of power for two reasons, 
first, the maximum speed reached is less with a high acceleration, 
and consequently the train resistance is somewhat less ; second, and 
of much greater importance, is the fact that with a high rate of 
acceleration, the speed at the start of braking is less than with a 


* Abstract of a paper presented at the Twenty-seventh Annual 
Convention of the American Institute of Electrical Engineers 
Jefferson, N.H., June 28th-July Ist, 1910. 
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lower rate and, consequently, the energy &beorbed'and lost in 

is leas, A quick acceleration is one of the most feasible lode of 
saving power in such a service as exists on the Manhattan railway. 
In the tests on the entire Manhattan system conducted on March 
22nd, 1910, the acceleration of different motormen was found to 
vary from 0'9 m.p.h.p.s.to 147 m.p.h.p.s. . Providing other factors 
of train operation remain the same (that is, the braking, running 
time and time of stop) the increase in the rate of acceleration 
from 0˙9 to 1°47 m.p.h.p.s. will result in an increase in the percentage 
of coasting’ time from 0 to 40°5 per cent. of the total time, and ‘a 
saving of 36 per cent. in energy consumption. A motorman on the 
Manhattan system on full runs will average about 600 ear-miles a 
dày, and the power used at the car with 0'9 acceleration will 
approximate 2:82 Kw.-hours per car-mile.. As between these two 
mótormen, therefore, providing the scheduled speed is maintained, 
the motorman who accelerates his train at an average rate of 
0'9 m.p.h.p.s. will waste during the day 610 Kw.-hours at the car 
With 80 per cent. efficiency to the power house, this becomes 7 62 
KW.-hours. 

It was found that an increase in the percentage of coasting 
obtained by reducing the amount of series running does not effect a 
corresponding saving in power. This is due to the fact that while 
the total time during which power is applied is increased and the 
time of coasting reduced by holding the controller in the full series 
position—say, for four or five seconds—the actual power used 
remains practically the same, because the additional power required 
on account of the longer time of power application is offset in large 
measure, if not entirely, by the saving in rheostat losses owing to 
the reduced time that the rheostat is in circuit in passing to full 
multiple. A limited amount of series running, therefore, is not 
objectionable, and under certain conditions it is better to run in 
series for a short time than to to the multiple position, 
especially where power is cut off almost immediately after the 
multiple position is reached, as under certain conditions in approach- 
ing a station. The decrease in coasting time resulting from a 
moderate amount of series running does not, therefore, necessarily 
represent an increase in power consumption, unless the series run- 
ning has been excessive. In this respect the coasting clock will 
give misleading results; but as under normal conditions there is 
little occasion for running in series, excepting around curves, the 
error thus introduced into the record is not important. 

A high rate of braking permite the power to be cut off at an 
earlier point, a longer time of coasting introduced, power otherwise 
wasted in the brakes to be reoovered, and the train brought to a 
quick stop. Perfection in braking is much more difficult of attain- 
ment than acceleration, as the train must be stopped at the station 
within a space limited to a few feet. Many motormen feel their 
way into stations, un a material increase in the power used if 
schedules are maintained. Carefully conducted tests have shown 
2 m.p.h.p.s. to be entirely practical. An increase in the rate of 
braking between the limits of 1 m.p.h.p.s. and 2 m.p.h.p.s. results 
in increasing the coasting to 48°65 per cent. of the total time with a 
saving in power of 35˙5 per cent. 

In the test made over the Manhattan ud on March 22nd, the 


trains were not equipped for getting the braking rate. The average - 


time required by the motorman in bringing the train to a stop 
varied from 10°2 seconds to 20'2 seconds. This would indicate 
approximate braking rates of 1°15 and 1:90 m.p.h.p.s. The higher 
rate would increase the coasting time from 26 per cent. for the 
lower rate to 47°5 per cent., and result in saving approximately 
280 KW.-hours per day. 

On the Second Avenue line the average run is 0:335 mile and the 
maximum possible stop with the maintenance of the schedule, and 
with no coasting, is 162 seconds, assuming an average run as typical. 
A reduction in the time of stop to 10 seconds results in an increase 
in coasting time to 45 per cent. of the total time and a reduction of 
40 per cent. in the power used. 

The amount of coasting which a motorman can obtain and still 
maintain his schedule, is obviously the result of the factors of 
operation. It will be noted that it makes but little difference 
which factor is altered. The percentage of power saved is sub- 
stantially the same, however the increased coasting is obtained. 
This, of course, i$ to be expected. It is well to point out the very 
large saving in power consumption which results in reducing the 
stop from, say, 15 seconds to 10 seconds, assuming that the schedule 
speed remains the same. This saves 25 per cent. in power through 
increased coasting. 

After all the trains on the Second Avenue line were equipped with 
clocks several tests were made, due allowance being made for 
heaters, lighting, wattmeter calibration, kc. The results obtained 
were necessarily approximate, but were remarkably consistent, and 
showed a material improvement in coasting and also a reduction in 
the power required for the car operation— namely, an increase in 
the time of coasting from 10 per cent. as it was prior to the in- 
stallation of the clocks to 38 per cent. following such installation, 
resulted in a saving of 25 per cent. in the power required for 
traction. 

To determine the fair average conditions as to coasting existing 
on all divisions of the system, tests were made on the Second and 
Third Avenue lines last fall, and two trains equipped with clocks 
were put in regular service this spring on the Sixth and Ninth 
Avenue lines, 

The average of these results should be fairly representative of the 
coasting conditions at present, as well as prior to the installation of 
the coasting clock on the Second Avenue line. The men soon 
become aware of the trains equipped with clocks, however, and 
consequently are more careful in the operation than usual. It is 
probable, therefore. that the coasting data obtained from these 
tests are above rather than under the average conditions. A 
summary of the coasting data for all lines follows :- - 


SUMMARY—COASTING DATA. 


Car-miles Per cent. 

per day. coasting. 
Second Avenue dis 28,863 |. 1€0 
Third 720 0. 79,403 102 
. Sixkt k. 46,571 11˙9 
Ninth — , EM 33,826 191 
Average 188,663 (total) 12˙2 


In the table below is given the average coasting -obtained 
during five weeks on the Second Avenue line, where the coasting 
clock has been in service for slightly over three months. The 
average run on this part of the Second Avenue line, as already 
pointed out, closely approximates the average run for the entire 
Manhattan system. 


SECOND AVENUE LINE—COASTING DATA. COASTING CLoox 
is INSTALLED.FOR THREE MONTHS. 


Average Average Per cent. 

l l i running time. coasting time. coasting. 
Week ending March 5th . 287 105 36˙8 

BI dw | „ 12th e 287 |. :-111 | 8&8 

4 Ae Ww. x 19th e. 285 10'8 37˙7 

PA uy 4, 26th — 28 5 10°6 3170 

» . April 2nd TS 284 101 354 

B Average ... .. 286 - 106 371 


The result of these calculations and tests shows that an increase 
in the percentage of coasting from 12 per cent. to 37°5 per cent., as 
shown above, will effect a saving of 24 per cent. in the power 
required for traction. 

Coasting is the recovery of power already used, and, hence, is the 
key to the problem. The coasting clock, therefore, gives a direct 
measure of the power recovered by the motormen, and as this 
recovery can also only be made by cutting off the power applica- 
tion sooner, it is believed that it is the most effective element in 
train operation to measure. At the same time it concentrates the 
motorman's attention on that operating element which is the direct 


reason for saving power. 


Combination of the Supply of Gas.and Electrieity. 
Ahe Rhenish-Westphalian Electricity Works Co., of Essen, which 
originally sought to obtain a monopoly in this large industrial 
district of Western Germany, represents an undertaking which not 
only seeks increased prosperity as in the case of any other private 
enterprise, but also Yegards as immaterial the particular com- 
mercial means whereby this object is to be achieved. Electricity, 
gas, water and tramways come directly or indirectly within the 
scope: of the company, whilst, on the other hand, the local 
authorities over an extensive area have the privilege, which has 
been exercised in many cases, of becoming large shareholders in the 
undertaking, although they usually have to pay & high premium 
for this purpose. According to the company's report for 1909-10, 
the. sale of energy from the Essen station increased from 
56,000,000 Kw.-hours in 1908-9 to 69,000,000 Kw.-hours last 
year, and the receipts rose by 214 per cent. The tem- 
porary diminution in the sale for lighting due to the intro- 
duction of metallic-filament lamps, and the 8 o'clock shop 
closing, and to the restrictions caused to many businesses by the 
economic depression, has been overcome, and considerable applica- 
tions for new connections have been made in the new financial 
year. In addition to the conclusion of a number of contracts with 
large new consumers, negotiations were completed during the year 
with the five Lower Rhenish districts of Moers, Kempen, Geldern. 
Cleve and Rees, and these assure to the company the right of supply 
for 30 years to almost the whole of the Lower Rhenish-Westphalian 
region. The capital required for the provision of the installations 
in these districts will be placed at the disposalof the districts by 
interested parties on suitable terms. On the other hand, the 
districts have resolved to participate in the company by the 
acquisition of shares, and the districts of Mettmann, Cologne-Land 
and Rheinbach have each decided to subscribe for £25,000 in shares. 
It is proposed to increase the share capital of the company for 
extensions by £400,000, which is to be offered to the district 
authorities at a price of 150 per cent. The gross surplus in 
1909-10 amounts to £187,100, as compared with £183,000 in 1908-9, 
and after appropriating £48,000 for depreciation, as against 
£42,900, it is intended to pay a dividend of 8 per cent., being the 
same rate asin the previous year. The balance-sheet shows the 
Essen central station valued at £1,249,000, and other stations or 
works owned elsewhere at £431,000 ; investments in stations, tram- 
ways, and gas works—the Rotthausen gas works were acquired 
during the year—are entered at £1,243,000; loans or advances to 
other undertakings reach £781,000; whilst the company's share 
capital is £1,500,000, and the loan debt also 4 1, 500, 000. 


Crusade against Consumption.—The National Asso- 
ciation for the Prevention of Consumption, with the generous aid 
of the Billposters’ Associations, is about to inaugurate a poster 
campaign for which 30,000 huge posters are being prepared, both to 
educate the public and to appeal for funds to carry on the work. 
Our readers’ sympathetic interest and practical aid are solicited on 
behalf of this meritorious scheme. 
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: THE BRITISH ASSOCIATION MEETING 
AT SHEFFIELD. 


Utilisation of Solar Radiation, Wind Power and other 
Intermittent Natura! Sources of Energy. 
By Prof. R. A. FESRENDEN. E 


PROF. FESSENDEN'8 paper on the abové subject was read before the 
Engineering Section of the. British Association on Wednesday, 
September 7th. It evoked an interesting discussion. Prof. 
Fessenden explained that the use of these intermittent natural 
sources of energy.involved a double problem. The energy must be 
so changed as to be available in form, and also to be available in 
time.“ He had been working at.the problem since 1899, but only 
during the past year had he had time to draw up plans on a com- 
mercial scale for a 3, 000-H. p. installation. He believed that the 
following figures were substantially correct, subject to modifica- 
tions required to meet local conditions. Dealing first with the 
problem of storage, Prof. Fessenden explained that.a storage battery 
was too expensive. A lead-oxide storage battery cost approximately 
£10 per H.P.-hour.* Measurements made during the past 10 years 
showed that it was necessary to provide storage capacity for at 
least two weeks, except under abnormally favourable conditions. 
The capital cost per horse-power for a storage battery would there- 
fore be £140. Taking the interest at 4 per cent., depreciation at 
10 per cent., and the upkeep and labour at 5 per cent., the annual 
cost of storing power with a storage battery would ‘be approxi- 
mately £26 per annum per H.P. Doubtless some storage battery 
companies would claim that these figures were too high, but they 
were believed to be substantially correct. As, however, I. H. P. 
could be produced by a steam plant for not. more than £10 per 
annum, it was evident that storage by storage batteries was às entirely 
uncommercial for this purpose. 

The method of storage adopted by the author was to pump water 
against a high head; thus, a cubic yard of water falling through 
1,000 ft. was capable of giving one H.P.-hour. It would be too 
expensive to construct a tower 1,000 ft. high. The idea then 


gested itself of constructing a large reservoir 1,000 ft. below . 


the ground, and lifting water from this to a second reservoir at 
ground level. A shaft would be excavated 1,000 ft. deep, and at 
the bottom of this shaft chambers would be hollowed out and 
ferro-concreted for the machinery and for the lower reservoir. 


Estimates were obtained from three different firms of mining: 


engineers in Philadelphia. These showed that a shaft 1,000 ft. 
deep could be dug, properly timbered, and the necessary chambers 
hollowed out at the bottom and ferro-concreted so as to withstand 
the water pressure, at a cost not to exceed 8s. per cb. yd., and 
tenders were made at that price for a 5,000-H.P. plant. Assuming 
as before, two weeks’ storage and an efficiency of 75 per cent., the 
capital cost per H.P.-hour would be £7 10s., as against £140 for the 
storage battery. Assuming interest at 4 per cent. and depreciation 
at 2 per cent., which latter was a fair value for ferro-concrete work 
of this character, the tota] annual cost of the water storage would be 
approximately 9s., as against £26 in the case of the storage batteries. 
As regards efficiency, the water storage had an advantage over the 
storage battery. The energy efficiency of a storage battery was 
generally given as 65 per cent. J. e., approximately 80 per cent. on 
charge and.80.per cent. on discharge, the current efficiencies on 


charge and discharge being slightly over 90 per cent. With the. 


water storage the efficiency of the pumps raising the water niight 
be very high. Pumps lifting 200 ft. might have an efficiency of 
97°6 per cent. : The efficiency of a water-wheel of the Pelton type 
working at a pressure equivalent to 1,000 ft. was high, and such 
turbines were guaranteed with efficiencies of 91 per cént. This 
would give an energy efficiency for charge and discharge of 85˙5 
per:cent. so that the efficiency which he had taken of 80 per cent. 
was probably conservative. It was probable that as the system 
came into extensive use the efficiencies of the turbines would be 
increased. Tenders for the pumps and Pelton wheels for a 
3,000-H.P. plant showed that the cost of this plant was approxi- 
mately £2 10s. per H.P. Allowing 4 per cent. interest and 4 per 
cent. depreciation, the total annual oost for pumps and turbines 
was thus 4s. per H.P. The total annual cost of storing 1 H.P. 
by the negative gravitational method was, therefore, 4s. -F 
9s. = 138, as against £26 for storage by storage battery. It 
would be noted that this figure of 138. was a conservative one, and 
might be much higher without rendering the method commercially 
impracticable. 

"Having dealt with the storage which would render the inter- 
mittent power obtained from the sun or wind available for use 
when required, the author proceeded to give the data he had 
obtained as to the quantity of energy obtainable. He explained 
that calculations on solar radiation were apt to be misleading, and 
that the only safe way was to measure for each place the actual 
amount of radiation received at the earth's surface during the entire 
tinie for a number of years For this purpose he had obtained 

recorders from the Cambridge Scientific Instrument Co., which were 
being put to work at different points, and would give most, valuable 
information. l 

Meantime, in order to obtain the necessary data, a former assis- 
tant of his; Prof. Very, whose work in connection with Prof. 
Langley and whose own researches were well known to all 


~ We believe thís figure is meent to represent the capital ‘cost 
per horse-power per day of the average user of power. CEDE: 
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physicists, was kind enongh some years ago to investigate the 


matter. He found that for Central Europe, on an average over a 


number of entire years, the number of gramme-calories per annum 
received on a surface of 1 sq. cm. varied between 37,000 and 54.000, 
the variation being due to the variation in the amount of annual 
cloudiness. For the Northern United States he found the values to 
vary between 42,000 and 65,000 ; while for the arid South-Western 
States he obtained a value of. approximately 100,000. 

Reduced to Kw. -hours, thia gave the following values for the 
amount of solar energy received on an area 100 metres square per 
annum at the earth's surface: — Central Europe, 4,000,000 to 
6, 000.000 Kw.- hours; Northern United States, 5,000,000 to 7, 500, 000 

KW.-hours ; South - Western United States, 10,000,000 to 15, 000, 000 
Kw.-hours. The average was thus only from 4 to 10 per cent. of 
the mazimum radiation. 

As regards the power from the wind, tests made at the top of a 
steel tower 420 ft. high at Brant Rock, Massachusetts, in 1905, 
showed that a windmill 300 ft. in diameter was capable of. giving 
on the average 800 H.P. on the shaft during the entire year. 
The windmil could be either & single wheel, or could be 
a number of smaller windmills mounted on a steel frame 
revolving on a circular track so as always to face the wind. These 
figures were about 30 per cent. higher than those given by Danish 
experimenters, due, he thought, to the increase in height. Each 
individual windmill would be connected by steel ropes to the 
main driving shaft of the pimp. A Pelton wheel would drive the 
main dynamos, and Prof. Fessenden suggested that a mechanical 
connection between the windmill and the Pelton wheel shaft 
would allow power to be used direct when the supply and demand 
coincided. 

To utilise solar radiation a large tank would be employed genera- 
ting steam at atmospheric pressure which would drive a low-pressure 
steam turbine. This turbine would operate the pump, which would 
raise the water from the lower reservoir. A working temperature 
of 100° C. for the steam was chosen because it enabled more of the 
heat from the sun to be used, and rendered the construction of the 
transparent roof of the solar tank more simple, as it was not sub- 
jected to an appreciable steam pressure. This roof was of double 
thickness, and contained wire netting embedded in the glass as a 
protection against hail. The supporte for the glass were of wood, and 
no special attempt was made to render them tight. The working fluid 
flowed in a thin stream across the bottom of the solar tank, and the 
thickness of the stream was varied automatically with the amount 
of radiation received. The working fluid contained a small amount 
of bichromate of potash. The glass forming the transparent cover- 
ing contained a small: amount of sulphate of iron, sufficient to give it 
a pronounced greenish tinge. It had been found that by this means 
the glass could be made metallically reflecting for wave lengths 
corresponding approximately to those emitted by the heated water, 
while remaining fairly transparent to the radiation from the sun. 
The solar tank was made to have as little specific heat as possible, 
and, what was moreimportant, to be protected from convection and 
conduction losses. The thermo-dynamic efficiency of the system 
was approximately 15-per cent., and it was anticipated that approxi- 
mately 10 per cent. would be obtainable on the shaft of the steam 
turbine. 

From tenders: made the conta per horse-power: had been found to 
be approximately as follows: — Solar tank, £2; low-pressure steam 
turbine and condenser, K 5; dynamo, £3. Adding to this the cost. 
of the pumps and Pelton wheel, the total was £12 10s. for the first 
cost per-horse-power, for the machinery, exclusive of the reservoirs. 
Allowing interest at + per cent. and depreciation at 4 per cent. and 
2 per cent for labour, a value of £1 5s. per annum per horse-power 
was obtained as the cost, exclusive of the reservoirs. Adding 
the cost per horse-power of the reservoirs, a total of £20 was obtained 
for first cost and of £1 14s. ag the annual cost per horse-power. 

It was proposed to combine & solar tank and windmill plant, so 
that the load would be evened up, i. e., when the sun was shining 
there was not likely to be so much wind, and in cleffdy weather 
the wind was usually available. This would reduce the storage 
plant required, A solar tank covering an area of 200 metres square: 
might be expected to receive a total radiation of approximately 
20,000,000 KW.-hours per annum. Assuming an efficiency of 10 per 
cent., 2, 000,000 Kw.-hours would. be obtained on the steam turbine 
shaft. Assuming a seven-hour day an average of 800 Kw. of power: 
would be obtained from the solar radiation plant, and with the 
energy derivable from the windmill, the total would be approxi- 
mately 1,500 kw. The total cost of generating and storing this 
power would be in the neighbourhood of £1 10s. per annum. 

. The first plant of 3,000 H.P. was to be situated at a copper mine 
where a vertical shaft Was. available, and where the worked -out 
lateral chambers of the mine were available for the lower reservoir. 
The position of the mine was most suitable, as it was in a district 
where the average solar radiation was more than twice the value 
assumed above. Also, the cost of producing the power at the mine 
with steam engines was considerably higher than the average. 

To show the advantage of utilising these intermittent sources of 
power Prof. Fessenden compared the estimated cost per H. p. 
per annum with figures here collected for the Ontario Power 
Commission for other plants of 100.000 H.P. 


l Cost per H.r. 
. . Method of generating power. per year. 
Steam ^ is xs see eae ea ..£4 0 0 
Gas engine 2o T dés. "ww. 3 00W 
Water power at Nana Falls ios sa ses e 0 15 0 
From intermittent natural sources 4. 018 0 
Water power, exceptionally favourable conditions e. 0 10 0 


The capital cost per H.P.-annum available when using & solar 
tank only was approximately. £12 10s.; this dropped to £9 when 
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windmills were used in connection with the solar tank. These 
figures compared with the capital cost at Niagara Falls of £8. 
He thought in England wind power was of more value than 
solar radiation, and suggested that, where high cliffs were 
available near the seashore, the water storage could be cheaply 
arranged. By this means more than sufficient power could be 
generated to supply all the factories, lighting plants and railways 
in Great Britain. There would be no difficulty in distributing the 
power at 5,000 volts from the coast to any part of the kingdom. 

SIR WILLIAM WHITE, in opening the discussion, said that the 
figures given for any new engineering venture should be received 
with caution. He had found that such estimates were usually 
exceeded when one came to carry out the work. He thought that the 
author would find much valuable information in the Parliamentary 
reports on the Power Bill. 
. MR. R. W. WEEKES questioned the availability of solar radiation 
in Sheffield, and the cost of the underground reservoir. 

ProF. DALBY asked if the author considered he could transmit 
energy obtained from wind power on the English coast to supply 
the ironworks in Sheffield more cheaply than they now made their 
energy from coal. 

` PROF. FESSENDEN, in reply, said that his figures were conserva- 
tive ones, and were based on actual tenders received for the various 
parts of a 3,000-H.P. plant. He was sure that with 500,000 volts, 
wind power could be delivered in Sheffield at a cost lower than 
steam power generated on the spot. In reply to a question from 
Captain Sankey, he said that, with the solar tank he proposed 
to use, the solar rays would be able to give a maximum output of 
30.000 H.P. at times. è 
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Photoelectric Fatigue. 
By H. STANLEY ALLEN, M. A., D. Sc. 
(Section A, Abstract.) 


THE observation of Hertz, in 1887, that the electric spark passes 
more readily when the spark gap is illuminated by ultra-violet light 
led to the discovery by Hallwachs of the photoelectric current. A 
negatively charged body often loses its charge rapidly when 
exposed to light, especially to ultra-violet light. The discharge is 
due to the emission of negative electrons from the illuminated 
surface. The photoelectric activity of a freshly polished metal 
surface diminishes with the time, falling off rapidly at first, more 
slowly later on. This is known as the " fatigue" of the Hallwachs 
effect. In the early literature of the subject the fatigue was 
attributed to the direct action of the light, but Hallwachs showed 
in 1904 that fatigue proceeds in complete darkness, so that light 
cannot be the primary cause of the change. At ordinary pressures 
fatigue is more rapid in a large vessel than in a small one. The 
fatigue is practically independent of the electrical condition of the 
plate. | 

Experiments in & vacuum have led to contradictory results. 
Recent experiments by Millikan and Winchester show no fatigue 
with clean unpolished metal surfaces in a very high vacuum. 


Hallwachs has shown from the photoelectric behaviour of copper. 


and its oxides that oxidation cannot be the cause of fatigue, and 
the fact that fatigue is less in a small vessel may be interpreted by 
attributing it to some substance (e.g., ozone, water vapour) present 
in small quantities in the surrounding atmosphere. The results 
recorded lead to the view that the main cause of fatigue is to be 
9 58 in the condition of the gaseous layer at the surface of the 
plate. 


The Mechanical Hysteresis of Rubber. 
By Prof. ALFRED SCHWARTZ. 
(Section . Abstract.) 


~N 


THE increasing importance of the applications of rubber ES the 


Arts calls for carefully standardised tests of the properties of this 
material. 

The physical properties of rubber of which use is made in 
industrial work are its elasticity, compressibility, extensibility. 
tenacity, flexibilitv, adhesiveness, resistance to certain chemical 
agents, impermeability to water, solubility in certain liquids, and 
electrical resistance and dielectric strength. 

The methods of testing employed at the present time consist in 
chemical analysis and in the determination of the elongation and 
load at rupture and of the sub-permanent set resulting from a given 
extension maintained for a given time. 

It is evident that the chemical tests can give no indication with 
regard to many of the physical properties enumerated above, and 
it would seem that their true function lies in the determination of 
causes, while the mechanical tests should deal with the effects 
produced by these causes in the commercial product. 

The mechanical tests should then form the primary tests of both 
the manufacturer and the purchaser, and should, when necessary. 
be supplemented by the chemical tests, either as confirmatory tests 
or for the elucidation of the causes of the defects indicated by the 
mechanical tests. In the case of raw rubbers the chemical tests 
give little or no indication of the value of the product for industrial 
purposes, and it is suggested that test pieces for such materials 
should. be prepared from the so-called " Admiralty mixing.“ 
consisting of 60 per cent. rubber, 3 per cent. sulphur, and 37 per 
cent. zinc oxide, and be subjected to the hysteresis tests hereinafter 
described. 

The author has designed a machine in which a specimen of 
rubber of standard dimensions is loaded at a given rate to a given 


percentage of its breaking load. The load is then removed at the 
same rate, and a graphical record is obtained on the cbart table of 
the machine of the extension and retraction curves. 

Rubber possesses very considerable mechanical hysteresis, and a. 
consideration of the loop diagram obtained from the machine 
enables the following physical quantities to be determined for any 
given test piece: XE 

l. The rate of extension with load. 

2. The work done in extension. 

3. The work done by the rubber in retracting. 

4. The work expended in the rubber itself. 

5. The sub-permanent set remaining after a given extension. 

The limits of the hysteresis loop may also be set in terms of 
extension in place of load as already stated. The author finds that 
for a given rubber the following laws hold good :— 

(4) The load per unit area of the initial cross-sectional area of 
the test piece is constant for & given extension of the test piece 
and independent of the cross-sectional area of the specimen within 
certain limits. 

(5) The work done in extension, in retraction, and in the rubber 
itself, is within certain limits proportional to the cross-sectional 
area of the test piece, and is directly proportional to the length of 
the specimen with a given percentage extension. 

On the completion of the first cycle of extension and retraction 
the specimen may be subjected to & series of similar cycles, the 
limits of which may be set either by a given maximum extension 
or a given maximum load. 

For high-grade rubbers the areas of the loops for successive 
cycles become constant after about the sixth loop, when the 
subsequent cycle loops are taken up to the same maximum load as 
that for the first loop. 

The author finds that the extension for a given load limit 
increases with each successive cycle, and that the rate of ingrea se 
follows & logarithmic law from the second cycle onwards. 

Applications of the hysteresis test are given to the determination 
of various grades of rubber, of the quantity of rubber in a given 
mixing, of the degree of vulcanisation, and of the deterioration 
due to age or high. temperature. 


A New Method for Producing High-Tension Discharges. 
By Prof. ERNEST WILSON and W. H. WILSON. 
l (Section G. Abstract.) 


REFERRING to the diagram of connections, energy is (according 
to this method) stored in a magnetic field by an inductance 1l: it is 
then permitted to surge into a condenser 4, which forms with the 
inductance 1 a low-frequency oscillatory circuit. When the energy 
is accumulated in the condenser 4, the latter is mechanically 
bridged across the primary winding 2 of an induction coil with 
which it forms a high-frequency oscillatory circuit. The energy 
is then transmitted by the secondary winding 3 of the induction 
coil to the work circuit, and can be of an oscillatory or uni- 
directional character according to the purpose in view. The above 
cycle of events is controlled by a contact maker 5 which is driven 

by a small motor arranged with commutator and slip rings so that 

the apparatus can be worked when the supply mains 6 are either 

D.C. or A.C. Tapping points on the inductance 1 allow of & 
suitable range of voltages being used. 

Going a little further into detail one may say that at make" 
the system is switched on to the supply mains, the current rises in 
the winding of the inductance 1, and builds up the magnetic field. 
When sufficient energy has been stored the system is severed from 
the mains, and this may be referred to as the epoch of break. 
As only the current in the condenser 4 passes through the primary 
winding 2 the inverse electromotive force induced in the secondary 
winding 3 is so small as to be negligible, but if desired it can be 
entirely eliminated by a modification in the connections, At the 


CONNECTIONS OF WILSON SYSTEM. 


epoch of " break” the energy stored in the condenser 4 is added to 
that in theinductance 1, and then the total energy in the inductance 1 
begins to surge into the condenser. At the precise epoch when 
the condenser has received the whole of the energy in virtue of its 
reverse charge, the contact maker 5 short circuits the inductance l. 
The condenser then discharges with great rapidity through the 
primary winding 2, and the energy then oscillates between the 
condenser and primary winding in the well-known manner. As is 
also well known. the electromotive force induced in the secondary 
winding 3 may be of an oscillatory or uni-directional character 
according to the nature of the work circuit. 

Brietly, the following are some of the advantages gained: 

1. For X-ray work the inverse electromotive force is eliminated, 
thereby leading to increased life of the tube and to a more sharply- . 
defined radiogram. : 


* 
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2. Only & small magnetising current is required, as the induct- 
ance 1 has nearly a closed magnetic circuit. This gives rise to very 
small C*R loss, and consequently higher efficiency. 

3. On account of the long periodic time of the system, the 
voltage across the contact of the interrupter 5 at break does not 
rise to a high value, or rises so slowly that the contacts are well 

ted before it is developed. No oil or coal gas is required. 

4. The method lends itself to a few secondary turns, and this 


keeps down the time-constant. It also makes the coil lighter, 


cheaper and more compact. 
5. The method lends itself to low secondary resistance, a point of 
great importance in wireless telegraphy. 

6. The iron in the spark ooil can be kept small in amount, and 
special attention can be paid to its lamination and insulation, as it 
may have to be operated at frequencies of some thousands per 
second. | 

7. The elimination of sparking increases efficiency, and on board 
ship, where coal gas is not conveniently obtained, this is an 
advantage. 

8. The apparatus is light, portable, reliable and cheap. 

9. The apparatus can be worked from D.C. or A.C. systems at usual 
voltages, or from a portable battery of a few storage cells. 

10. The oscillating current at break” does not pass through the 
battery, and hence does not assist in ite discharge. 

11. The iron in the magnetic circuit of the external inductance 1 
has only to operate at low frequency, and hence it has not to be 
finely laminated. | 
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BRAKE SHOES. 


e 


THE Master Car-Builders' Association (U. S. A.) maintains a standing 
Qommittee for brake-shoe testing, and it is as a result of the work 
of this Committee that the steam railroads, and, to a very large 
extent, the electric tramroads of the country, have long reached the 
ideal of standardised brake parte. 

Of late the Committee has turned its attention to the wear of the 
standard brake-shoes, and, arising out of that, to the wear of 
wheels under braking. We print an abstract of the Report which 
was presented to the recent Convention in Atlantic City, and we 
think that our readers will be surprised at the outcome of the testa, 
It is possible that our own steam railway engineers have discovered 
long ago the peculiar immunity of the carriage wheels from wear 
due to brake action, but we have not heard of it, and we shall credit 
the M.C.-B. Association with demonstrating the unsuspected, and, 
indeed, the unlikely fact that "no serious wear of the wheel 
(whether of cast-iron or steel) is to be expected from the action of 
the shoes now in ordinary service.” 

The series of tests from which this conclusion was drawn was 
conducted under laboratory conditions, to which steam railroad 
conditions approximate fairly closely ; but the question for us, who 
are interested more particularly in tramways, is to what extent 
these test results may be applied to electric street tramways. 

The Zlectric Railway Journal considers that the general con- 
clusions of the Committee can be used successfully for the formula- 
tion of specifications for electric car brake-shoes, for although the 
rail conditions are worse in towns than upon railways, the action of 
the shoe upon the wheel is nearly identical. That is the point 
about which we are not at all clear, for it seems obvious, and it has 
become an axiom, that the grit from street surfaces and sand-boxes 
must grind away the wheel tread when pressed into it by the brake- 
block, Could not our Brake Committees carry out tests which 
would supplement the excellent work of the M.C.-B. Association? 

During the year the Committee made use of a new scale designed 
to weigh car wheels before and after braking tests in order to 
determine the wear on the wheel caused by the brake shoe. 

Fourteen shoes submitted to the laboratory at Purdue University 
were tested to determine the wear under repeated applications to 
both cast-iron and steel-tired wheels, The shoe wear and wheel 
wear teste were run under the following conditions :— 

(a) On the cast-iron wheel.—At a constant speed at 20 M.P.H. and 
at a shoe pressure of 2,808 lb. 

(^) On the steel wheel.— At a constant speed of 20 M.P.H. and at 
a shoe pressure of 2,808 1b, 

(c) On the steel wheel.—In effecting stops from an initial speed 
of 65 M.P.H. and at a shoe pressure of 12,000 lb. 

During the tests at the lower pressure most of the shoes were 
applied 300 times to the wheel, These applications were made by 
means of an automatic device which operates to keep the shoe in 
contact with the wheel for about one minute, while the interval 
between contacte is about three minutes. 

The tests on the steel wheel at the higher pressure (condition c) 
were made by a process similar to that employed in determining the 
coefficient of friction. In most cases, nine stops were made from 
an initial speed of 65 M. P. H., after which both the shoe and the 
wheel were weighed to determine their loss. 

The only shoe which produced an appreciable wear on the cast- 
iron wheel was an insert shoe. It is somewhat significant that this 
shoe showed the least shoe wear, During the tests on the steel 
wheel, only two ghoes caused any considerable wear of the wheel. 
These were both insert shoes. During the tests on the steel wheel 
at a pressure of 12,000 Ib., only two shoes produced any wear what- 
ever on the wheel, and this was quite inconsiderable in amount. 
Eq E both composition shoes; they, however, did not score 

e whee 


After consideration of all the facte, the Committee has concluded 
that no serious wear of the wheel is to be expected from the action 
of any of the shoes now in ordinary service, and it, therefore, 
considers any recommendation concerning wheel wear to be 
unnecessary. l 
The Committee recommends concerning shoe wear that on the 
cast-iron wheel the shoe wear be determined by making 100 
applications of the shoe to the wheel, under a pressure of 2,808 1b., 
and ata constant wheel speed of 20 M.P.H.; at each application the 
shoe to be in contact with the wheel during 190 revolutions and out 
of contact during the succeeding 610 revolutions. That, under 
these conditions, the shoe shall lose in weight not more than 
0°8 lb. for each 100,000,000 ft.-lb. of work done. That, on the 
steel-tired wheel the shoe wear be determined by making 10 stops 
from an initial speed of 65 M.P.H., and under a shoe pressure of 
12,000 lb. That, under these conditions, the shoe shall lose in 
weight not more than 4 lb. for each 100,000,000 ft.-lb. of work 


done, 


The Committee believes that inserts should be made as thick as 
the processes of manufacture will permit, and it recommends that 
in no case should the thickness of the insert in & new shoe be less 
than one-half of the total depth of the shoe. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


ST. KITTS-NEVIS.—The following are admitted free of duty: 
Steam engines and steam-pipes, boilers &nd boiler tubes, fire- 
bars and machinery whether stationary or portable for 
agriculture, irrigation or mining, and all necessary parts and 
appliances for the erection or repair thereof or for the com- 
m d of motive power thereto when not imported for 
Bale. 


Electrical goods in general. , 11 & ad val, 


The value of goods liable to ad ralorem duty is taken to be the 
original invoice value exclusive of shipping charges, cost of 
cases, bales, &c., and also of discount, 


N.B.—No person may import or establish any apparatus or 
installation within the Presidency for the purpose of, or in con- 
2n with, wireless telegraphy without a licence from the 

vernor, 


ST, HELENA.—All kinds of electrical goods, free, 


ST, LUCIA.—The following goods are admitted free of duty: Belt- 
ing for machinery of leather, canvas or india-rubber ; locos 
motives, railway rolling stock, rails, railway ties and all 
materials to be used exclusively for the construction, equip- 
ment and operation of railways and tramways; professional 
apparatus and workmen's tools brought in by passengers for 
their own use; steam and power engines and machines, 
machinery and apparatus whether stationary or portable 
worked by power or by hand, for agriculture, irrigation, 
mining, the arts and industries of all kinds and all n 
parte and appliances for the erection or repair thereof or the 
communication of power thereto; steam boilers and steam 
pipes; telegraph wire, telegraphic, telephonic and electrical 
apparatus and appliances of all kinds for communication or 
illumination ; all articles imported for the use of the Castries 
Town Board. 


Goods not separately mentioned in the Tariff pay a duty of 16 per 
cent. ad valorem ; the value of goods for assessment of duty 
being the invoice price exclusive of freight, insurance and 
other charges. 


N.B.—No person may establish, erect, maintain or use in the 
Colony any apparatus or installation for the purposes of wireless 
telegraphy without & licence from the Governor. 


ST. VINCENT.—The following goods are admitted free of duty; 
All articles imported for the Public Service of the Govern- 
ment provided that the same be certified by the Colonial 
Secretary to be for such service; coal; machinery driven by 
steam or other power or by hand which the Governor-in- 
Council may consider to be useful for the development of 
local manufacture or products or to be imported for the 
development or improvement of any business or manufacture 
carried on or belonging to the importer; telegraph wire, 
telegraphic, telephonic and electrical apparatus and appliances 
of all kinds for communication or illumination, including all 
materials for the use of the West India and Panama Tele- 
graph Co. 


Goods not specially mentioned in the Tariff pay a duty of 10 per 
cent. ad valorem calculated on the cost price of the goods in 
the country of origin exclusive of freight and other charges, 


N.B.—No person may erect, install, maintain or use any apparatus 
or instrument for the purpose of wireless telegraphy without a 
licence from the Governor. 


~~ 
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NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. W. P. THOMPSON & dos 


ectrical Patent Agents, 285, Hig 
Liverpool and Bradford, to whom all inquiries should be addres. 


20,634. New process for the manufacture of earthenware insulators.” 
D. G. Norman. September 5th. 

20,647. "Improvements in or in connection with the flexible conductors 
and fittings for electric light pendants and for portable electrical apparatus.“ 
S. K. Tuomrson. September 5th. (Complete.) 

20,651. Improvements in or relating to eleotric cable conduits." H. D. 
CARTER, September 5th. 


20,661. ‘Improvements in vacuum tube lighting apparatus." F. J. 
BroucHaM. (Moore Electrical Co., United States.) September 5th. 
(Complete.) 

20,685. “Improved means of controlling the connection and disconnection 


of a plurality of electrical circuits to or from another such circuit.’ "v 
J. BrvTToN and G. J. Sutton. September 5th. 


20,696. “New or improved electrical alarm device." A. GIRARDELLA and 
P. HotzMaN. September 5th. 
20,719. Improved method of plating steel, brass and the like." A. P. 


BisuopP and M. PAvERO, September 6th. 

20,750. "'Improvements. in electrical lifts and apparatus therefor,” 
F. Hopison. September 6th. 

20,754. ‘Improvements in the electro-deposition of iron.“ 
CoLes. September 6th. 

20,759. Apparatus for varying the mean potential of starting machines 
(distributing dynamo machines) ALLGEMEINE ELEKTRICITATS GES. (Date 
applied for under Sec. 91 of the Act, September 6th, 1909, being date of appli- 
cation in Germany.) September 6th. (Complete.) 

20,760. '*Prooess and electrical medical apparatus.“ L. MoLIERE. (Date 
applied. for under Sec. 91 of the Act, September 6th, 1909, being date of appli- 
cation in Belgium.) September 6th. (Complete.) 

20, 76. Improved presen and apparatus for electro-deposition.“ S. CoN- 
SIGLIERE. (Date applied for under Sec. 91 of the Act, September 7th, 1909, 
being date of application in Italy.) September 6th. (Complete. ) 

20,788. ‘Improvements in electric current converters." J. B. GOODWIN, 
J. A. Jones Hastop and T. H. Brown. September 6th. 

‘90,790. ‘Improvements in flexible electric wires or cables.“ 
Beptember 6th. 

20, 802. Improvements in systems or methods and apparatus for con- 
trolling electrical apparatus, conductors and the like." W. S. BURGE, 
September 6th. | ; 

20,818. New or improved method of and apparatus for controlling electric 
ge and power circuits." A. Barry. September 7th. 

1 vibration absorbing attachment for electric lamp- 
AILEY. September 7th. 


„Improved means for insulating the covers, boxes and cases of 
M. J. Raine and 


BR. O. COWPER- 


8. C. Cappy. 


cider K 
20,828. 
electric switches, cut-outs, and the like apparatus.“ 

A. J. D. Krause. September 7th. 
20,839. ‘4 Improvements in or relating to the transmission of telephone 
messages." G. B. WALLis. September 7th. 


20,861. ‘Improvements it trolley heads employed in electrical traction.“ 
T, M. WATSON. September 7th. 
20,863. ‘ Improved circuit-breaking apparatus for use in producing ignition 


in explosion motors." SociETE ELECTRICITE * NiLMELIOR." (Date applied for 
under Sec. 91 of the Act, March 2nd, 1910, being date of application in France.) 
September 7th. (Complete.) 

20, 872. Improved interrupter particularly applicable for use with induction 
coils." R. 8. WricHt. (Veifa-Werke Vereinigte Elektrotechnische Institute 
Frankfurt-Aschaffenburg, m.b.H., Germany.) September 7th. (Complete.) 

20,882. ‘‘Improvements relating to electromagnetic devices for controlling 
electric switches or the like." BRITISH THoMsoN-HousTON Co., Lrp., and 
E. B. Wepwore. September "7th. : 

* 20,900. "Improvements in electrical switches." J. H. Tucker. Sep- 
tember 8th. 

20,906. ''Method of and means for discharging electric accumulators of 
secondary batteries." A. M. TAYLOR. September 8th. 


20,911. Spring grip electric lampholder." F. A. MARTIN and A. CROSSLEY. 
September 8th. | 
20,913. Device to prevent damage through concussion to filaments in 


lamps as applied to electric lighting." J. M. Evans and J. H. HARRIS HARRIS, 
September 8th. 

20,917. improvements in electric railways.“ J. H. Mawson. 
ber 8th. 

20,918. ‘* Improvements in rotary transformers for converting alternating 
into direct current." L. R. AvvERT and A. F. E. FERRAND. September 8th. 
( Complete.) 

20,957. Improvements in and relating to automatie governors or electric 
regulating devices.“ SOCIETE ANONYME ATELIERS, (Date applied for under 
Sec. 91 of the Act, September 18th, 1909, being date of application in Switzer- 
land.) September 8th. (Complete. ) 

20,968. “Improvements in the electric ignition for internal combustion 
engines.” Firm R. Boscm. (Date applied for under Sec. 91 of the Act, 
November Ist, 1909, being date of application in Germany.) September 8th. 
(Complete.) 


Septem- 


20,994. ‘* New or improved internal combustion turbine engine." J. 
LEWTHWAITE September 8th. 
20,995. “Improvements relating to distribution panels and the like for use 


in connection with electric cranes, and for analogous purposes." ELECTRIC 
AND ORDNANCE @AccEssoRIES Co., LTD., and M. R. H. MvrLLER. Sep- 
tember 8th. 

21,024. Automatic gas mixer for use in internal combustion engines.“ P. 
VALVERO and J. 81v ERS, September 9th. (Complete.) 


21,001. “ Improvements in or relating to magnetic separators.” M. 
RUTHENBURG. September 9th. (Complete.) 
21,041. “Improvements relating to electric voltage regulation." BRITISH 


THoMSON-Hotston Co., Lro. (General Electric Co., United States. Sep- 
tember 9th. 

21,045. “Improvements in or relating to magnetic separators.” G. T. 
Merk. September 9th. 

21,102. “Improvements in electric terminals or connectors." W.W.GENN. 
September 10th. 

21,120. "Circuits for telephone exchanges." Siemens Bros, & Co., LTD. 
(Biemens & Halske Akt.-Ges., Germany.) (Complete.) 


ll 


An Australian Electrical Institute.— Tie Avstralian 
Mining Standard states that the Victoria Institute of Electrical 
Engineers has now over 100 members, and a banquet has been 
arranged to celebrate the event. Dr. Graham Bell, of telephone 
fame, now in Melbourne on a visit, is to be present. 


h Holborn, London, W. E and at 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the owing list ma MAT ve obtained: 
of Messrs. W. P. THompsox & Co., 985, High Holborn, C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1908. 


Evecrric BwircHES, B. Thomas and E. Thomas. 15,081. July 6th, 


8. Jevons and 


CincriT BREAKERS FOR ELECTRIC WELDERS AND THE LIKF. 
V. O. Green. 18,086. August 5th. 
ELECTRIC FURNACES FOR THE CosTINUoUS MANUFACTURE oF (LASS, 


M. Sauvageon. 18,118. August 5th. 


CONTACTS FOR ELECTRIC SWITCHES AND THE LIKE. M. B. Field and Ferranti,- 


td. 18,221. August 6th. 

ELECTRIC Trme-Inpicators. F. Hope-Jones. 18,406. August 10th. 

MAGNETIC SEPARATORS. A. P. Hutchinson. 18,420. August 10th. 

WiRELESsS TELEPHONY. V. Colin and M. Jeance. 18,486. August 10th. (Date 
applied for under International Convention, April 17th, 1909.) 

TRANSMITTING APPARATUS FOR WIRELESS TELEGRAPHY. G. Marconi and 
Marconi's Wireless Telegraph Co. 18,594. August llth. 

MEANS FOR PRESERVING OR PROTECTING THE LEAD SUPPORTS OF THE PosrriVE 
ELECTRODES OF SECONDARY OR STORAGE BATTERIES FROM PER-OXIDATION. 
P. Maring. 18,590. August 12th. 

SWITCH FoR CONTROLLING ELECTRICAL CIRCUITS. T. J. Rorke and E. Rorke. 
18,687. August 13th. 

ELECTRICAL OR ELECTRICALLY OPERATED FIRE-ALAR NMS. W. Leake and A. V. 

„ Rushworth, 18,771. August l4th. 

TRANSMITTING APPARATUS FOR WIRELESS TRLEGRAPHY. G, Marconi and 
Marconi’s Wireless Telegraph Co. 390,229. September ard. 

ELECTRIC SWITCHES AND Switch Fuses. H. H. Berry and W. J. Markham. 
21,185. September 16th. 

AUDIBLE ELkcTBiO SIGNALLING DEVICES AND THE LIKE. T. B. Rogers. 28,802. 
October 18th. 

APPLIANCES OR MEANS FoR MovwrTING INCANDESCENT ELEOTRIC LAMPS. A. W. 
Beuttell. 24,950. October 29th. 

ARRANGEMENTS FOR ELECTRICALLY REPRODUCING A MOVEMENT AT A DISTANCE. 
Harle et Cie. 28,164. December 2nd. (Date applied for under International 
Convention, December 7th, 1908.) 

ELECTRICALLY OPERATED AMMUNITION Hoists or Gux-LoapInG Systems. Otis 
Elevator Co. (Otis Elevator Co.) 99,199. December 14th. 

BPEERD-GovkBNING Devices FoR ELECTRICALLY DRIVEN SHAFTS. M. Olmsted, 
80,187. December 34th. (Date applied for under International Convention, 
January 9th, 1909.) 

H1GH-TENSION MacNETOo-ELECTRIO MacHINEs. F. R. Simms and Simms 
Magneto Co., formerly Simms Manufacturing Co. 15,880. July lst. 

BLEctTRICITY METERA, W. H. Johnson and A. M. Billington. 16,882. July 18th. 

AUTOMATIC SWITCHGEAR POR THE REMOTE CoNTRoL oF ELECTRICO Morons. 
M. T. Medway and M. D. Scott. 18,675. August 18th. 

ELECTRIC BATTERY Lamers, F. J. Turquand and W. A. Turquand. 18,756. 
August 14th. 

ELECTRICAL DEVICES FOR CONTROLLING MOVEMENTS FROM A DISTANCE, AND 
METHODS or MounNTING THE saMe. P. Viry. 18,847. August 16th. (Appli- 
cation for Patent of Addition to No. 18,624 of 1909. ) 

FILAMENT OR RESISTER FOR HEATING Unrts on Lamps. H. W. Lake. (Parker- 
Clark Electric Co.) 18,964. August 17th. 

Means For RectiryinG ELECTRIC Currents. R. Murphy. 19,090. August 19th. 

CoiN-FREED APPARATUS FOR SUPPLYING OR MEASURING A CURRENT or Erec. 
TRICITY. J. A. Farrand. 19,660. August 27th. 

M ral. CoNpviT TuBE COUPLINGS OR JUNCTION ARTICLES OR BOXES OF ELECTRIC 
CABLES, R. Butler and M. A. Gibbinge. 20,067. September ist. 

METHOD or TPaKING PHOTOGRAPHS WITH RoNTGEeN Rays. F. Dessauer. 23,455. 
October 18th. 

oe ICTION OF ELECTRIC Lamp Hol DER. H. E. Sheward. 26,048. November 


TELEDIONE TRANSMITTERS. K. O. Leon and C. C. Lewis. 26,779. November 

th. 

Boxes FoR CONTAINING MANTLES U8KD IN INCANDERSCRNT Gas ru 
INCANDESCENT ELECTRIC LAMPS, AND OTHER FRAGILE ARTICLES A. H 
Stevenson. 296,873. November 19th. 

ELECTRIC SWITCH WITH LEVER.«MoTION AND INSTANTANEOUS MAKE 4ND BARAK. 
J. B. Wynne. 28,429, December 6th. 

Exectric BrELL-PvsHEs. H. Hirst and S. O. White. 28,557, December 7th. 

ELECTRIC Arc LAurs. H. Hirst and A. E. Angold. 29,068. December 18th. 


1910. 


APPARATUS FOR ELECTBICAL IGNITION IN INTERNAL-CoMBUSTION Encines. Firm 
of Robert Bosch. 13,899. June sth. (Date applied for under International 
Convention, August 18th, 1909.) 

METHOD oF Conatriectinag MAGNETO-ELEctTRIC I@NITION MACHINES FOR 
INTERNAL-ComMBUSTION ENGINES. Firm of Robert Bosch. 14,576. June 
16th. (Date applicd for under International Convention, July 19th, 1909.) 

ELECTRODES For Arc Lamps. F. M. Lewis. 16,977. July 4th. (Date applied 
for under Rule 18, August 10th, 1909.) 

MEANS FoR CHECKING THE USE or ELECTRIC LIGHTING APPARATUS, AND MOKE 
PARTICULARLY OF ELECTRIC Grow Lames. Felten & Guilleaume Lahmeyer- 
werke Akt.-Ges. 2,482. January 8lst. (Date applied for under Inter 
national Convention, February 1st, 1909.) 

CungRENT Motors. R. Martin. 2,894. February 5th. 

PREPAYMENT ELkcrBiciTY Meters. W. 8. Sprague and Chamberlain & Hook 
ham, Ltd. 3,250, February 10th. 

PROTECTIVE Devices FoR ELECTRICAL TRANSMISSION AND DISTRIBUTION SYSTEMS. 
British Thomson-Houston Co. and E. B. Wedmore. 6,668. March 16th. 
(Date applied for under Rule 18, October 18th, 1909.) 

VENTILATION OF CONTINUCOUS-CURRENT DyNAMo-ELECTRIC MACHINES. 
Bros. Dynamo Works, Ltd., and Parker. 8,109. April 7th. 

MEANS FoR PROTECTING TUBES AND VESSELS FROM GALVANIC oR ELECTRIC 
Crrrents. C. Politz. 9,094. April lith. (Date applied for under Inter 
national Convention, April 22nd, 1909.) 

ELECTRIC CONDUIT Tireapers. G. A. Brown, D. R. Gatenby, E. Gourlay and 
M. Gourlay. 10,705. April 30th. 

TELEPHONE EXCHANGE CincvITS, Siemens Bros. & Co. 
Akt.-Ges.) 11,251. May 6th. 

ARRANGEMENTS FoR PREVENTING REMANENT MAGNETISM IN DrvAMo-ELECTRE 
Macuixrs. Siemens Bros. Dynamo Works. (Siemens-Schuckertwer 
Ges.) 14,153. June llth. 

ARRANGEMENTS FOR OnTAINING A BRAKING ACTION IN. POLYPHASE Ce 
Errore Motors, Siemens Bros. Dynamo Works. (Siemens- Schucke 
werke Ges.) 11,253. June lith. nd 

BPARKING DEVICES FOR INTERNAL-Countsriox MOTORS. L. Dutheil ur 
R. Chalmers et Cie. 1,150. January 15th. (Date applied for under in 
national Convention, January 15th, 1909.) 

ELECTRIC VaLvES, T. J. Murphy. 8,410. February ll£h. Date ap 
under Rule 18, August 19th, 1909.) 


Biemens 


(Siemens & Halske 


plied for 
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THE RELATION OF SCIENCE TO 
.. INDUSTRY AND COMMERCE. 


THE best methods of training students in science, so as to 
fit them for posts in the technical world, the failure of the 
British manufacturer. to take full advantage of scientific 
assistance, and the possibility of bringing about a happier 
State of affairs, are subjects which have repeatedly claimed 
the attention of the British Association, and especially of. 
At this year's 
meeting in Sheffield, the whole question was brought up 
once more in a paper with which Mr. R. Blair opened a joint 
discussion held by Section B (Chemistry) and Section L 
(Education). 

In a most interesting manner, Mr. Blair recounted the 
replies which he had received to a number of inquiries made 
of heads of Government departments, manufacturers, business 
men, distinguished men of science, studente, and British 
Consuls abroad. | 

We may be permitted to offer some remarks on a few of the 
points raised by the paper and during the discussion which 
followed. | | 

There can be no doubt that the relations of science to 


Section D, the rallying point of the chemists. 


industry and commerce have been greatly improved by the 
movement in favour of the co-ordination of University and 
technical training, and at the same time there has been a 


considerable growth of sympathy on the part of &he market 


for educational institutions and their products. The evidence 
shows that there has been a great increase in the number 
of technically-trained young men employed, especially in the 
engineering and metallurgical industries, and some educational 
institutions state that they have little difficulty in placing 
at least their best students. On the other hand, it is com- 
plained that, taken as a whole, only a small percentage of 
the students trained in this country find posts in the indus- 
trial world, and that many of the posts offered do not carry 
a sufficient. salary to recompense the student for the time 
and money spent on his training. It is suggested that the 
manufacturer does not realise that the higher salary required 
by the trained man will, in all probability, he more than 
saved by the economies resulting from the application of 


scientific methods to his business. 


Outside of the metallurgical industries, matters do not 
seem to have improved much, if at all, in the chemical 
world. The loss to this country of the colour industry has 
been referred to almost ad nauseam, but the British chemical 
manufacturer does not seem yet to have learnt the lesson. 
He is deaf alike to argument and to appeal. 

Protests are made that the manufacturer knows his own 
business, and that he is tired of being scolded by the pro- 
fessors. If his business is to let valuable trade slip from his | 
fingers, the replies from the Consuls bear out that he knows 
it well. The sending abroad of commercial travellers who 


1] C 
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speak only English, armed with catalogues in English, with 
English weights, measures, and coinage, is only another 
phase of the British ‘manufacturer’s disregard of science. 
Consider together with these facts reported by our Consuls, 
the fact that when a pure chemist is employed by a manu- 
facturer in this coupe it is long odds that the manufacturer 
bears a foreign name. 

Not only does the British manufacturer not believe in the 
application of pure science to industrial processes, but, as was 
pointed out during the discussion, when he does experiment 
in the matter, he expects too immediate results from the 
appointment. It is absurd to imagine that a teaching 
laboratory can turn out a young man intimate with the 
details of a modern manufacturing process. At best, the 
Student gives three years to his preliminary training, and a 
couple of years to research. On the occasion of the similar dis- 
cussion at Dublin two years ago, it was generally agreed that 
it takes ten years to make a chemist. But the manufacturer 
eannot fairly be blamed for expecting results too soon. It is 
an attitude in which he has been in some ways encouraged 
from the academic side. 

There has been, and we fear there still is, in some quarters, 
an increasing tendency for the governing bodies of universities 
and technical schools to believe that in order to fit students 
for technical posts, it is necessary to provide some miniature 
manufacturing plant with the aid of which the student may 


be initiated into the routine of a manufacturing process. 


Now this is not the real object of University training. 
The business of the University or technical school is to turn 
out a man of an entirely different type; one who not only 
brings to the industrial world an ability to absorb, rapidly 
and fully, the details of what is to him a strange process, 
but, what is much more important, brings also a capacity to 
see a new problem as it arises, to grasp its inwardness, and 
to recognise the lines on which its solution may reasonably 
be attempted. 

This capacity is of much greater value than any amount 
of either rule-of-thumb knowledge or other learning. How 
is it to be cultivated ? Certainly not by attempting in the 
laboratory to teach process details which can be learnt 
thoroughly only on the large scale. 

It cannot be too strongly insisted that neither is the end 
to be achieved by the instruction in science received by the 
Pass B.Sc. student, or, in many cases, by the Honours 
student. This instruction should certainly cultivate the 
powers of observation, but in the main it serves to supply 
the student with the knowledge to be utilised as tools in 
further work. He must proceed from learning the known 
to grappling with the unknown, from instruction in science 
to training in research. It is only when he has had suffi- 
cient experience in research work to have acquired the 
research point of view, that the student is fitted to pass 
from the University or school to the works. 

To stop the training of the student short of this point and 
to turn him loose on the industrial world, ostensibly as a 
finished product of scientific training, is an injustice to the 
student, an invitation to failure, an almost certain dis- 
couragement of the manufacturer who employs him, and the 
casting of another stumbling-block in the path of progress. 

The general attitude of the manufacturer seems to be that 
only those value higher education who have felt the need of 

it. In the main it is a need he does not feel, or, having felt 


the need, has, through ignorance of what he wanted or bad 
advice, appointed the wrong man, has perchance mistaken 
a laboratory assistant for a chemist, or has been supplied 
with a pass graduate masquerading as a trained scientist, 
with the inevitable result of disappointment and disgust. 

A great deal may be expected from bringing the manu- 


facturer into direct contact with the teaching institution by 


means of consultative committees, the advantages of which, 
it was remarked during the discussion, have already been 
experienced by Glasgow University. 

The same end might be attained if the British Association 
would devote fewer of its Presidential addresses and less of 
the time of its sections to abstruse subjects suitable for dis- 
cussion at the meetings of specialised scientific societies, and 
would concentrate its energies on demonstrating to the lay 
public in what manner, and to what extent, science is inti- 
mately concerned with the everyday affairs of industry and 
commerce. 


OÓ——————— 


THE difficult subject of copper futures 
receives the attention of a writer in the 
Financier for September 21st. He remarks that, while con- 
sumption has increased, production has done the same, with 
the result that, up to August, very little impression had 
been made on the heavy stocks constituting visible supplies. 
During August the world’s stocks were reduced by 2,455 tons, 
in the face of a record output in the States. This was, at 
first, supposed to indicate renewed activity in demand, but, 
in view of the depression in the steel trade, with which 
commodity copper almost invariably moves in sympathy, it 
does not seem at all probable that the consumption will con- 
tinue near the same rate. The limiting of production, so 
long anticipated, is now said to be arranged for, and it is 
predicted that, by October, the effects of this policy will be 
apparent. It is stated that the Anaconda, Amalgamated, 
and Clark mines will curtail their production to the extent 
of 15 per cent. as compared with the corresponding period of 
1909. At the same time, the writer in the Financier doubta 
the accuracy of the statement made by an American journal 


Copper. 


that There is no large producer in this country or abroad 


that is not curtailing its output." What, he pertinently asks, 
is the Rio Tinto Co. doing ? Its policy has always been to 
maintain its output at a steady and constant level, regardless 
of fluctuations in the price of the metal. It would seem, 
indeed, to be sufficiently obvious that, when America restricts 
its output to the extent of raising prices is precisely the time 
for European, Chilian, and Australian producers to increase 
theirs against the rise. 

With reference to the amalgamation, it is pointed out 
that a combination which embraces only a limited number of 
producers cannot force high prices." All it can hope to 
do i8 to. prevent a further re-action in the value of copper 
by rigidly limiting the amount of metal which it puts on the 
market. We are, for that matter, assured on behalf of the 
combine that there is no intention to rush prices up, and that 
all that is wanted is an advance of one or two cents a lb., or 
about £4 a ton. Should the restriction of output at last 
come into operation there may be some buying on the advance 
thus brought about, but, in the face of the present heavy 
stocks, the influence will be some time in making itself felt. 


LES TEM ZEUG SM 


Turbine Contracts, — MESSRS. JENS OrTEN-BOVING 


AND Co. have booked the following further orders for large 
turbines :— 


Trenton Power Co.—Four turbines of 1,500 H.P. ith governors 
working under a head of 20 ft. 

Chicoutimi Pulp Co.—Two turbines of 4,500 H.P. each, working 
under a head of 75 ft. - 

Those last named are to replace wheels manufactured by an 
American turbine firm. 
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THE MUNICIPAL TRAMWAYS 
CONFERENCE. ' 


FoLLowine on Mr. C. J. Spencer’s presidential address, to 
which reference was made in our last issue, came a paper on 
„The First Decade of Municipal Tramway Working,” by 
Aldermau Flint, of the Leicester Tramways Committee. 

The paper, which we do not propose to reprint, deals in a 
general way with tramway development and finance during 
the past 10 years. The Alderman discusses from his own 
standpoint, as a Committeeman, many details of tramway 
operation which have presumably impressed themselves upon 
him in connection with the Leicester undertaking, and con- 
cludes with seven pages of statistical information, which, 
although correct, as the Alderman assured the meeting at a 
later stage, are nevertheless liable to be misleading, and, 
indeed, are really valueless, without a mass of additional 
information, for any accurate understanding of the relative 
resulta of the undertakings which he names. 

The Alderman deals only with the 84 undertakings which 
are owned and worked by the same authority, and, of course, 
represent the pick of the tramways in this country, and one 
can scarcely disagree with him that these undertakings, in 
bulk, make a very satisfactory showing. He is impressed 
with the necessity of safeguarding the ratepayer, and in this 
connection the ever-growing demands of tramway employés 
evidently cause him some misgivings. He considers that 
an effort should be made to secure some degree of uniformity 
in regard to wages and employment conditions of tramway 
men, as every concession granted is used as a lever to obtain 
similar concessions elsewhere. 

This paper drew a lengthy and not uninteresting dis- 
cussion, which was opened by Councillor Rodgers, chair- 
man of the Newcastle Tramways Committee. The 
difficulty of safeguarding the small margin which spells 
success has been experienced in Newcastle, and Councillor 


Rodgers naturally did not take such a rosy view of things . 


as did the author of the paper. He did not think: we 
could say that municipal tramways had fulfilled all that was 
promised of them. Why was it that süch a large proportion 
of municipalities did not work their own tramways? Mr. 
Rodgers proceeded to dissect the financial results given, and 
concluded that if a few of the larger systems were omitted 
the profits would approach vanishing point. | 

Touching on municipal working, he feared the rabid 
municipaliser who was always pandering to the people. 
Public utility, especially at a loss, was less important than 
sound finance, 

Mr. Rodgers complained that the large concerns forced 
the hands of the smaller ones in the matter of concessions to 


employés, drawing a striking contrast between the skilled 


mechanic on Tyneside, of from five to seven years’ training, 
who obtained no better wages than an unskilled man who, 
after a few weeks’ training, was appointed to drive a tramcar 
and obtained constant employment at that. This was 
putting the tramway men on a pinnacle. The big centre 
could afford to waste its profits in this way, but if the smaller 
towns had to follow suit it meant death to municipalisation. 
He advocated uniform resistance to demands of this kind ; 
tramways should be conducted on business lines, and not as 
a form of cheap philanthropy. NES 

Mr. H. Mozley (Burnley) said that figures in the mass did 
not give the true results of tramway working. Tramways 
should be regarded as an investment, and unless 6 or 7 per 
cent. was earned, the result was not really satisfactory. He 
questioned whether tramway employés were being paid on 
such an exorbitant scale, having in view the wages paid 
to the old steam tramcar drivers and the class of men now 
employed. 213 

Councillor C. F. Spencer (Halifax) believed in the success 
of municipalisation in the aggregate; looked at through 
actuarial eyes they were a sound asset, and they resulted in 
many indirect benefits to the community. 

Mr. H. E. Blain (West Ham), on the subject of the 
very numerous concessions asked for nowadays, urged the 
necessity of leaving philanthrophic matters to the public 
purse, in view of the trading character of a tramway. 

Mr. J. M. McElroy (Manchester)—who is in the fortu- 
nate position of managing a very prosperous undertaking— 


529 
looks at matters from the point of view of the general good 
of the community. American critics claimed that munici- 
palisation of tramways tended to create artificial boundaries 
between town and country, and he considered that if we 
were to spread the people and obtain the benefits claimed 
for cheap transit, it was necessary to extend beyond local 
boundaries. In the sume way he blessed the combined 


generating station, and tabooed high receipts per car-mile. 


Profit he defined as interest, sinking fund aud rate-aid con- 
tributions, but not sums applied to depreciation. It is not 
every tramway manager who has the courage to look at things 
through Manchester spectacles. — — 

Mr. J. Dalrymple (Glasgow) advocated the unification of 
fares and conditions of employment, the granting of certain 
facilities to sections of the public, &c. | 

Alderman Trumble (Croydon) told how electric lighting 
surpluses had stimulated his Committee to adopt meters on 
the cars, resulting in an anticipated saving of some £6,000 
in energy cost this year. | 22 

Mr. J. R. Salter (Lancashire United Tramways), in respond- 
ing to an invitation to speak, unfolded a tale of woe as to the 
obstructive tactics of certain South Lancashire authorities, 
which he condemned as unfit to be municipal traders. Asa 
company man, he protested against the unlimited expenses 
imposed on tramway companies by local authorities, and 
asked how it was possible for companies under such circum- 
stances, and bearing in mind that the fat tramway areas 
were all worked by municipalities, to show such good results 
as the latter. | E 

While we cannot for a moment defend the illogical dog- 
in-the-manger policy of many local authorities, it is only 
right to remember that they may have been’ studying 
‘prospectuses and—well—have desired to secure a share 
of the huge estimated profits for the community. The 
combined generating station was no doubt: better for 


a municipality, especially if the price of energy were 
arranged on a properly defined basis. 


The cost of road 
widenings throttled private tramway enterprise, as, he 
thought, it would have done municipal tramwuys had 
expenditure on the same scale been required. | 

The discussion lasted well into the afternoon, and when 
Alderman Flint had replied briefly to some of the points 
raised, but little time remained for the more technical paper . 
of Mr. J. W. Dawson, assistant engineer, Bradford tramways, 
on “The Comparative Durability of Brake Shoes and Tires.“ 

As we shall reprint this paper at some length, we merely 
record that as the result of laboratory tests under set con- 
ditions, he concludes that the durability and efficiency of a 
C. I. brake-shoe is a question of chemical composition, the 
combination of its constituents and methods of founding; 
that from the cost point of view it matters little whether 
shoe or tire wears most, and if financial economy is the only 
consideration, the shoe that gives the least combined wear 
per unit of cost will be the one to adopt. Messrs. McElroy, 
Fell, Yerbury, Mozley, Fearnley, and others, spoke: on the 
subject, which has in one form or another received a good 
deal of casual attention in this country. 

Mr. McElroy considered that the results were confirmed 
by Manchester experiments, and suggested the appropriate- 
ness of formulating standard specifications for brake blocks, 
tires and rails—a course which appeared rather premature to 
Mr. Fell. The author pointed out that the chemical com- 
position. of a brake shoe did not necessarily indicate its 
physical condition, and he believed that only a microscopic 
analysis would really be effective in controlling the output 
of the foundry. | | 

Thursday's deliberations included a paper by Mr. A. Baker, 
of the Birmingham tramways, on * Tramways in relation to 
Town Planning,” and a joint report by Messrs. Cross, 
Acland, Pringle, and Smith, on the ** Lubrication of Car- 
Bearings." The former paper outlines a phase of tramway 
work which is somewhat unfamiliar in this country, where 
garden suburbs in plenty are springing up, thanks to private 
enterprise, but where the so-called “ideal” town suburb, 
municipally developed, with its pre-arranged tramway 
arteries, is yet to seek. | 

It will be seen that Mr. Baker's proposed main thorough- 
fares of from 91 ft. to 136 ft, in width, with their exclusive 
* ways" for the tramcars, depend largely on the possible 
cheapening of tramway construction due to the absence of 
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vehicular traffic on the ‘ way," and, we imagine, to, an; even 
greater extent, on the complaisance of local landowners, `.. 

Mr. Baker apparently relies on securing the latter most 
desirable state of affairs by preparing his “town. plan " 
before commencing negotiations. Whether this will secure 
cheap land we do. hot know, but the discussion revealed con- 
siderable scepticism’ on the point. This discussion also 
excited considerable interest among the Council” repre- 
sentatives, speakers from. Bradford. Birmingham, ,.Bourne- 
mouth, Liverpool, Plymouth, &c., taking part, together with 
Messrs. P. Fisher and J. B. Hamilton. 

Amongst the numerous trackless-trolley enthusiasts, it. was 
evident that Mr. Baker is only a lukewarm adherent, and, of 
course, there is justification for his attitude as regards the 
schemes referred to in his paper, which anticipates a saving 
on the usual cost of tramway construction. In this con- 
nection it is interesting to note that Mr. Hamilton found in 
Leeds, that if he paid, 78. 6d. per yard for land for a tramway 
on private land, the cost of the line, owing to the cheaper 
construction possible, would be no more than that of build- 
ing a tramway in the ordinary way on the public road. 

The joint report on lubrication. of car bearings, 
summarised replies to queries on the subject, which cover 
some 26 pages of printed foolscap. 

In a general way it is evident that lubrication is being 
treated with greater respect than formerly, and it. will not be 
surprising if a scientifically designed: self-oiling car-bearing 
results from the investigations that are being carried on, which 
are admittedly incomplete as yet. The discussion was a very 
brief. one, the first poper having absorbed more. than its 
allotted time. 

In the afternoon the members aid friends, to the Rauber 
of about 200, availed themselves of the. invitation of the 
Halifax Tramways Committee to inspect the local tramway 
system. ‘The party travelled to Queensbury on the Bradford 
cars, there transferring to those of the neighbouring city for 
a tour through the district. On the return journey a call 
was made at Bankfield, where the visitors were received by 
the Mayor of Halifax, and were served with refreshments ; 
among those present was Mr. J. H. Whitley, M.P. — 

In the evening the annual dinner, held in the Victoria 
Hotel, Bradford, proved -a very enjoyable. affair.; ameng 
the toasts submitted were those of The City of Bradford.“ 
proposed by the Mayor of Halifax, and “ The Municipal 
Tramways Association,” proposed by Mr. James Hill, and 
responded to by the, President (Mr. C. J. Spencer) ;: the 
toasts were interspersed ' with musical selections rendered by 


local artistes. EE 
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Tramways in Relation to Town Planning. 


Abstract of paper by MR. A. BAKER, General Manager, Birmingham 
l Corporation Tramways, read September 22nd. E 


EvERYONE who has watched the rapid growth of our suburban 
districts of late years must haye been distressed to have, seen 
beautiful areas completely ruined by jerry-builders and others, who 
have cut up the land according to their own sweet will without 
any regard whatever to future development. : 

That greater powers than those existing before 1909 for dealing 
with this all-important matter were necessary, will not be denied, 
and for the sake of public and private economy, as well as, in the 
interests of the public health, it is to be haped that the Housing 
and Town Planning Act, 1909, will be energetically administered. 

Part 2 of the Act deals with town planning, and Sec. 54 provides 
that a town planning scheme may be made in respect to any: land 
which is in the course of devglopment or appears to be likely to be 
used for building purposes. ' 

The expression, "likely to be used for building purposes,” in: 
cludes any lands likely to be'.used as, or for the purpose of pro- 
viding, open spaces, roads, streets, or for the purpose of executing 
any work upon: or under the land incidental to a town planning 
scheme. 

Under this section tramway men would naturally desire to see 
new roads, especially those likely to become main or arterial roads, 
of such width as would easily accommodate & double line of tram- 
ways, leaving ample room for other vehicular traffic. 

Sec. 55 provides that the L.G.B. may prescribe & set of general 
provisions for carrying out the general objects of town planning 
schemes, and enables a local authority to prepare a scheme on 
lands adjoining its nr although such lands may be outside its 
own area. 

Sec. 58 (1) provides that any person whose property is injuriously 
affected by the making of a town planning scheme shall be entitled 
to obtain compensation from the responsible authority while (3) 
provides that where by the making of any town planning scheme 


any property is increased in value, the responsible. authority shall 
be entitled 55 reeover one half of that increase. 

One, of course, recognises that the main object of the Act is to 
give local authorities power over the development of rural districts. 
It is impossible to plan afresh some of our old towns and cities. 
A start must be made in the outskirts, working inwards. In the 
course of years we may in this way get some really fine arterial 
roads, 1 right into the centres of our cities. 

Incidentally it appears to me that this question of town planning 
is one of the strongest arguments in favour of city extension. _ 

Many populous cities. are hampered by limited areas. The 
development of the outgrowths of these cities is being left to rural 
and urban district councils, who, in the nature of things, cannot 
have the same experience, or even the. means, of» dealing - with such 
great problems a& Our oity councils. — 

Means of communication is the first essential te Sale l town 
planning. Districts may be planned, suitable residences for business 
men and artisans’ may be erected, but, unless some cheap and 
efficient means of,;cOmimunication is provided, town planning mast 


fail, and the Act of 1909 become inoperative. 


Under the Act it is possible to restrict. the number of houses to 
the acre. This means that the population must be spread over a 
greater area, and, consejuently, further away from their work. It 
is imperative, therefore, that proper Maven facilities should be 
provided. 

In most of our loi it is no uncommon thing to find a areas with 
50 or 60 houses to the acre. According to the Chairman of the 
Housing Committee of the Nottingham Town Council, no fewer 
than 510. houses to the acre exist in the Narrow Marsh 8 
of that city. 

It is obvious that it is cheaper to transport a number of parsons 
congregated at a given point than to collect the same number of 
persohs from several different points spread over a large area. It, 
therefore, seems that town planning will not cheapen operating 
costa, but rather tend to make them heavier, as more work would 
have to be done for the same money. 

It is well known that on the majority of our amaya travelling 
cannot be cheapened. - 

Without attempting to discuss this matter in detail, it is certain 
that the margin of profit on each fare is exceedingly small. In 
Birmingham, where the average fare is only nine-tenths of a penny, 
we have to carry 10 passengers before we make a penny profit. It 
is, of course, only on the enormous number of passengers travelling 
that we are able to pay our way. 

It is equally certain. that the cost of tramway operation cannot 
generally be reduced, 

In connection: with town planning on the Continent, special 
provision in many of the new wide thoroughfares has been made 
for tramways. 

In some cases avenues in the centre of the streets have been 
specially constructed for tramway lines—other vehicular traffic not 
being able to use this. part of the thoroughfare. In other cases the 
carriageway is divided into two portions, each of considerable 
width, by an avenue of trees. 

Where this has been done the tramway tracks have been laid 
close to the footpath on either side of the avenue, leaving ample 
room for other vehicular traffic. By these means & much higher 
average tramway speed can be attained. Again, where new 
thoroughfares have been made in sparsely-populated districte and 
traffics are light, a cheaper method of tramway construction has 
been adopted. This is particularly noticeable in Berlin. In this 
city macadam paving has been largely employed. and as the 
ordinary wheeled traffic does not pass over it, it appears to be quite 
sabisfactory as a tramway paving. In other cases no paving of any 
kind except at crossings has been used, but the rails laid on sleepers 
and the space between the rails filled in with green turf. This not 
only cheapens the cost of construction and maintenance very con- 
siderably, but the effect of well-kept grass in the tramway areas is 
most pleasing. 

There can be no doubt that in making a town plan it would be 
wise policy on the part of the authorities to make the main 
thoroughfares sufficiently wide while the land is cheap, so as to 
provide a way exclusively for trams, and thus to mn the cost 
of construction. 

The advantage to tramway traffic and to the arimas valüculse 
traffic by having a portion of the road set apart exclusively for 
tramways is enormous, Besides obtaining a better average speed, 
collisions with other vehicles are obviated, and general repairs to 
permanent way, by its only being used for tramway Pn con- 
siderably reduced. 

The area required for a double line of standard gauge rumes: ds 
17 ft. Ifthe carriageways,of all the néw main thoroughfares were 
made 9] ft. in width minimum, there would be plenty of room for 
a special tram way.“ <A thoroughfare of these dimensions would 
provide for two footpaths each 10 ft. wide, two roads for vehicles 
each 24 ft. wide, and a way for trams 23 ft. wide. : 

The 23 ft. allowed for in the tram way would give two foot- 
paths each 3 ft. wide for passengers leaving the cars, thus per- 
mitting them to alight in safety instead of having to step straight 
on to the carriage way. 

Really magnificent thoroughfares can be made varying from 
103 ft. 6 in. to 136 ft. at no great additional cost when the land is 
undeveloped. 

If at the same time trees were planted on each side of the tram- 
way. thus forming a tramway avenue, much of the objection to 
trams in suburban districts would be overcome, and a charming 
effect produced. 

Paving forms a very considerable portion of tramway con- 
struction: the paving of one mile of double track costs approxi- 
mately £3,000. 
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By adopting this method of construction, which is really only 


possible in new districts, and through the agency of town planning, 
& very large saving can be made in the capital expenditure on 
tramways. There is no doubt that in many cases the land-owners 
would be willing to give up the extra width required to make 
the wide thoroughfare here described, knowing that they would be 
benefited enormously by have such a main road adjoining their 
property. But even where this could not be arranged, the price of 
agricultural land even near a large town could not be more than 
£100 to £200. per acre. Presuming the tramway authority was 
called upon to add 6 yards to the width of the road, this would 
mean an addition of 6 yards X 1,760 yards for every route mile, or, 
say, 10,000 square yards. This, as I have said, would in many 
cases cost nothing, and in no case should cost more than £400 per 
mile. In such a case a reduction of capital expenditure of upwards 
of £3,500 per mile of double track could be immediately made, 
allowing for the extra strip of land, besides the very considerable 
saving that would be effected annually i in repairs and maintenance. 
Such a cheap form of construction would enable tramway extensions 
to bé made into districts of light traffic, ‘which, under present con- 
ditions, cannot be contemplated. 

In this connection a cheap form of tramway sonatruction is far 
more likely to assist town planning than any other form of traction, 
not even excepting the railless trolley system as we know it. 

. Doubtless the trailless trolley system has a useful purpose to fill, 
but there is no doubt that in districts which are capable of showing 
any signs of development, it would be much better policy to lay 


down a tramway, and face a loss for a year or two, with the prospect , 


of the tramway becoming remunerative at a later date. 

- Trackless trolley cars can never deal with large masses of people 
like tramways. 

There is another jesigi I think we may well learn from the 
Continent. In the new part of the old town of Ulm a great deal 
of land development ‘is taking place, the Municipality having 
purchased large tracks of land which they have town planned. 

The trams also belong to the Municipality, and communication 
has been provided between each district. 

These tramways do not at present pay their way-—indeed, there 
is a considerable annual Joss on working. The Municipality, how- 
ever, is not at all concerned about this, because, whatever the loss 
on the tramways amounts to is made up several times over by the 
profit on the sale of the land, and in the advantages accruing by 
having the town laid out on well-defined principles, to say nothing 

-of the benefit accruing to the town by reason of the low death rate 

which inevitably follows the making of open spaces instead of con- 
gested areas. In Vienna, Frankfort-on-Main, and the great industrial 
city ef Mannheim, the same policy obtains, although perhaps not to 
such a great extent as in Ulm, viz., that wherever new developments 
in land are taking place, communication by tramways must be 
established, even though there is not much prospect of proiit imme- 
diately accruing from the tramways. 

In these towns it seems to be the settled principle that means 5 of 
communication must precede population. 

In this country public companies certainly would not lay tram- 
ways without a prospect of ‘immediate profit. Municipalities, on 
the other hand, have not, in the majority of cases, been allowed to 
embark. on schemes unless the immediate financial aspects have 
been quite sound. This being so, the very important question is 
raised as to whether, in view of the new Town Planning: Act, 
Parliament might not modify its view that tramways should not 
be constructed unless they can be muon to have an immediate 
prospect of yielding a profit. 
There can be no doubt that, if tramway proposals are to continue 
to be turned down on financial grounds, the progress of town planning 
must be much retarded. 

I think it is of the utmost importance that tramway committees 
and their officers should keep in close touch with those charged 
with the conduct of housing and town planning affairs, instead of 
working separately and apart, as is sometimes unfortunately the 
case in municipal matters. Happily this is recognised in 
Birmingham, where a town plan is in course of preparation, and 
several conferences between the Tramways and the Town Planning 
Committees have already been held. It is recognised that both 
subjects are so closely allied that they cannot profitably be con- 
sidered apart. I may also say that the town plan referred to 
provides for arterial: roads varying from 80 ft. to 120 ft. in width. 


_ DISCUSSION. 


ALDERMAN PRIESTLEY, Chairman of the Bradford Tramways, 
in opening the discussion, said the proposals were admirable in 
theory, but their carrying out was another matter. The Bradford 
tramways were recognised as a factor in spreading the population, 
and a garden suburb was being opened up. which would not have 
been the case but for the tramways. He questioned the possibility 
of obtaining land in the Bradford area at the figure given by the 
author, and put ina good word for the trackless trolley system. 
The great stumbling block to developments of the kind proposed 
Ms the Council Chamber, if land had to be acquired for wide 
ro 

COUNCILLOR BARROW (Birmingham) anid they had had no diffi- 
culty in their area in dealing with landlords on the outskirts, and 
the roads proposed by Mr. Baker were already planned, and would 
. exist in a year ortwo. The population on the outskirts of Birming- 
ham was growing rapidly, four districts alone showing & growth of 
from 88,000 in 1891 to 230,000 in 1908, and it was evident that 
‘some definite scheme of extension was wanted. The growth of the 
5 W Was a  s&fegnuard to the use of tramways in new 

istricts, 


Dr. McCaLMonT HILL (Bournemouth) suggested that the 
thoroughfares proposed were not ideal, as the tramway lines should 
be adjacent to the pavements for convenience, rather than in the 
centre of the road. His own town was on the verge of a town 
planning scheme, and he regarded the Town Planning Act as one 
of the wisest pieces of legislation. 

Mr. PETER FISHER (Dundee) 0 80 it better to establish a 
trackless trolley system, which could be run without loss in the 
first instance, rather than to put down a tramway immediately in a 
new district. 

ALDERMAN SMITH (Liverpool) objected on well-known grounds 
to tramways at the side of the road. His city was not blessed with 
grand dukes as landlords, but it had earls and marquises, and they 
were not always easy to deal with in financial matters. He did not 
believe in running tramways at a loss, even for a few years. on the 
chance of making money in other ways later, and recalled an 
experience of his own city, which had waited some 25 years for a 
Corporation estate to develop. The author's talents were wasted as 
a land buyer, if he only gave £100 an acre for land ; in Liyeponl 
the cost was much more lik: £500 to £1,000 per acre. 

ALDERMAN DUNSFORD (Southampton) and COUNCILLOR STEVENS 
(Plymouth) favoured trackless trolley developments, and the latter 
mentioned that a local pioneer tramway had been built through a 
30-acre building site, the owners of which had guaranteed 
the tramways against loss ; the site was built up in three years, 
and the tramway had actually not lost a penny through the 
transaction. 

Mr. J. B. HAMILTON (Leeds) said the author's proposals, though 
ideal, were very much a matter for the future. Mr. Baker’s idea 
seemed to favour speculation in land outside the borough, and it 
was not certain how this would turn out for the ratepayers, or how 
they would view the matter when large tracts still remained un- 
developed inside the municipal area. In places like Leeds, immense . 
districts sprung up at the penny stages. In cities with wide 
spreading tramway systems. it was found that the central zone 
increased in value, but the next zone contained many empty 
houses, &e., and decreased in value, while further out a prosperous 
zone was reached. If they were going to raise the principle that a 
tramway might appreciate land, and ask for some return to the 
tramway authority, it seemed only fair that the people whose 
property was depreciated nearer in, should obtain some compensa- 
tion. He agreed with the author, that if it was possible to make a 
tramway at less cost than usual, it might be better to do so, rather 
than employ the trackless trolley System, which, however, had its 
uses in older districts where wide roads were out of the question, 


but where travelling facilities were required. He had found in 


Leeds that he could afford to pay 7s. 6d. per yard for private land 
for a tramway, as, owing to the cheaper construction, it would cost 
no more in the end than building the line on the public road. 

MB. DALRYMPLE (Glasgow) said when they had widened roads 
for tramway purposes they found the local landowners willing to 
give the land free, in view of the improvement in the property 


which resulted. 


Mr. BAKER, in replying, said it was a fact that agricultural land 
within 5 miles of Birmingham Town Hall could be purchased at 
from £100 to £200 per acre. The town plan was, of course, pre- 
pared before anything was said about purchasing land. He con- 
sidered that the trackless trolley overhead network was a 
complicated arrangement, which would required to be largely 
replaced if tramways were subsequently wanted. In the new wide 
roads, the cheaper ferm of tramways suggested were preferable. 
He knew. that he differed from his colleagues in the matter of the 
trackless trolley system, although it had its special uses. 


A New Cable Factory on the Thames.— The 
directors of the Deutsche Kabelwerke Gesellschaft, of Berlin- 
Rummelsburg, have resolved to increase the company's share 
capital from £170,000 to £262,500 by the issue of new shares of 
£87,500, which have been taken over by the Dresden Bank at the 
price of 1154 per cent. including all the costs of the emission, 
and are to be offered to existing shareholders at 125 per cent. The 
new capital will serve the purposes of extinguishing the bank debt, 
the extension of the German works, and the erection of a branch 
factory in England. It is stated in this connection that the work 
is to be proceeded with by the English connection—the Union 
Cable Co., Ltd.—on the banks of the Thames, near London, and 
that this company will, consequently, also raise its share capital. 
As far as the German business is concerned, the management holds 
out the prospect of & higher dividend for 1910 than the rate of 
7 per cent. paid for 1909, this being due to thesatisfactory condition 
of the cable trade, excepting submarine cables. i 


"Onewatt" Lamps.—Messrs. SIEMENS Bros.’ incan- 
descent lamp and fittings department, Tyssen Street, Dalston, 
inform us that they are placing on the market a range of 50-volt 
"Onewatt lamps, of 10 and 16-C.P., in bell-shaped and spherical 
bulbs. They are now listing battery lamps, 13 to 16 volts ; 100-c.P. 
lamps, 200 to 260 volts ; and 10 and 16-C. P. lamps, 20 to 50 volts, 
all of the Onewatt type with drawn tungsten filaments. The 
prices of the new 50-volt lamps, we are informed, are low, and 
Messrs. Siemens Bros. are prepared to supply quantities of literature 
regarding them upon receipt of application accompanied by trade 
card. During the coming lighting season other types of One- 
watt" lamps will probably be placed on the market. 
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CORRESPONDENCE. 


Lettera received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Association of Mining Electrical Engineers. 


With further reference to this subject, my previous letter 
really was in reply to the following extract from the ELEC- 
TRICAL REVIEW of September 2nd, 1910 :— 

* [t is our opinion. which we have reiterated over and over 
again that the only solution of this question is the granting 
of a certificate to the engineer who must be thoroughly 
acquainted with both the mechanical and electrical engineer- 
ing of collieries aud trained to the work in the same way as 
the certificated colliery manager is now trained, and who will 
have absolute control and responsibility. At present there 
would be difficulty in finding such men, but as their status 
and consequently their pay would be raised, there would soon 
be a class of men available and ready to present themselves 
for examination. We had most carnestly hoped that this 
would be the aim of the Association of Mining Electrical 
Engineers, but unfortunately this is too hopelessly in the 
hands of the colliery managers to be expected to do anything 
to advance this very desirable change in the management of 
our collieries and the consequent reduction of accidents.” 

Now even the E. R. admits that at present there would be a 
difficulty in finding such inen. 

This statement [ agree with, and may even. go further. by 
saving that out of 4,000 collieries in the United Kingdom it 
would be very difficult to find even 100 men thoroughly 
trained in mining. mechanical and electrical engineering. 

It may be interesting to “ Nou-Council Member" to 
know that we had great difficulty in having the question of 
examinations and granting of certificates included in our 
Articles of Association. It was suggested that we should 
drop this question, as there is a possibility of the Board of 
Trade issuing certificates themselves. Had we done so, what 
would our members have thought of us? 

Further, it would seem that we are in the undesirable 
position of being controlled by two Government Departments 
—the Board of Trade and the Home Office. Our Colonies 
show us, our faulty legislation. They have all matters 
relating to mining embodied in à Mining Ministry. 

However, havi ing carried our joint on the question. of 
examinations, the "value of which will depend upon the 
severity of them, we shall be in a better position to tackle 
the question with the higher. authorities when we have a 
sufficient number of qualified members to put forward as a 
representative body, and, personally, I consider it very unjust 
of such a representative journal as the E. R. to sav that we 
have done nothing or that our original intentions are not 
being proceeded with. 

“Rome was uot built in a day " is an old. saving, and if a 
review is taken of the strong opposition to any reforms in 
working conditions of colliery work during the last 50 years, 
it is only reasonable to ask for a little time for us to carry 
out or put forward. such ideas for the efficient, working of 
colliery plants as will tend to minimise the risks and number 
of accidents in mines. 

As regards the question of the colliery manager member, 
we should be broad-minded on this point. In the majority 
of cases he is only a servant of the colliery owner, and has to 
work for the latter's interest to the best of his ability. Un- 
fortunately, he has so far in most cases taken advantage of his 
position and certificate to depreciate the electrical man, and 
even in my own case | have been boycotted in several cases 
on account of my connection with the Association, but this 
is i matter Which J fully consider will wipe itself out very 
soon, especially as the younger men with advanced ideas 
come to the front. 

Although the prosecution in Scotland. namely, Home Office 
versas Leekie, ve Competent Man," was eousidered. a fight 
between colliery, managers sersus Home Office, J have every 
reason to think that the defence was absolutely supported 
by the coal owners, and the failure of the case shows the 
inctheicney of. the Home Office or its representatives. To 
my mand the case was a very clear one, and could only have 
ended one Way, 


It was undoubtedly a setback to the electrical question, 
and only shows the possible strong opposition likely to be 
met with in effecting reforms by those whom the reforms will 
affect. 

Until we have shown that we are a representative body 
and worthy of recognition, it would be fatal to our interests 
to rouse the opposition of older bodies and stronger interests 
representing the mining industry. We are at present only 
a baby body, and must feel our way and be diplomatic. 

We submitted our views in our evidence to the present 
Commission for Revision of Rules, and it remains to be 
seen if any notice will be taken of the same. As yet we are not 
in a position to assert ourselves strongly on immediate 
reforms, nor can we take steps to enforce same on the lines 


of a Trade Union. ' 


It is a matter of time, and I consider it a very short- 
sighted policy on the part of those critics who accuse us 
wrongfully of doing nothing. We must first qualify for the 
position of being able to do something. 

In view of my previous correspondence, T hope the Editors 
of this journal will not consider that I have changed my 
original opinions because it pays me to do so. 

The opinions expressed herein are the outcome of dis- 
cussions with various sections of the mining industry, from 
coal owner to coal producer, and if any member of the Asso- 
ciation can put forward any tangible programme whereby we 
'an obtain our objects immediately, I, for one, will be very 
pleased to receive it. 

I consider I have fully digested all the matter on the 
question of status whichshas appeared in these columns from 
time to time ; and in the interests of the Association and its 
members, in supporting any suggestions on this question, wish 
to make sure of ultimate success and not run any risk of 
failure. 

Having thus expressed my personal views on the matter 
as far as is convenient, | conclude by informing the 
Editors that the number of colliery manager members 
docs not represent 20 per cent. of the total membership of 
the Association, and I therefore, absolutely deny their state- 
ment that we are hopelessly in their hands. The objects for 
Which the Association was formed will be carried out. 


A Council Member. 


Overcrowding in the Ranks of Central Station Officials. 


I am pleased to sce that the question of an association or 
trade union for station assistants has again been revived by 
Justice.“ [t is painfully evident to all rational beings that 
therein lies the remedy. My personal experience, however, 
leads me to concur with ** Justice” in saying that they 
have neither the pluck, loyalty, nor enterprise to form a 
union. Whilst correspondents are engaged in controversy 
as to which is the better : premium or non-premium pupil, 
station-trained man, or workshop trained, our’ attention is 
naturally diverted from the question of far more importance 
to engineers, and one which affects them in a greater degree. 
May I ask the! exponents of * workshop” and “ central 
station“ training whether they, with their respective train- 


ings, or a combination of both, have been singularly 
fortunate enough to have had their salary influenced 


thereby -—If so, then their training, beyond doubt (to 
themselves at least) is the best. 

On the other hand, what about the rest of the unfortunate 
crowd, who receive but a pittance, yet who, rather than 
place themselves in position to demand a reasonable living 
wage, are pleased to call themselves ** Electrical Engineers.“ 
at salaries ranging from 158. to 30s, per week, while navvies 
can command ed. per hour, and have no degree of respect- 
ability to maintain? Could. anything be more deplorable 
than this, yeas even amusing! Station assistants! how 
much longer is this state of things to be tolerated ? The 
reluctance on the part of. station assistants to form a union 
is in no small degree due to their possession of Pigeon 
Pride.” The foregoing remarks are not intended to apply 
generally, but rather to the © Superior Fellalis " of the profes- 
sion, also. the ** weeds "—those. who, possessed not even of 
ordinary ability, yet thrive under the patronage of a * good 
chief.“ or an unele on the corporation. An organisation of 
station assistants would be a step towards effectively 
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checking this and other wrongs which become more 
apparent daily. To unfortunates and others —if you wish to 
have redress, cease to be passive resisters, and instead of 
engaging in discussion of your wrongs in technical journals, 
be active resisters, and engage upon a constructional policy 

which will end your troubles once and for all, and questions 
of premium pupils, works training, central station training, 
bad chiefs, bad jobs, and had “salaries, and “bad ’uns” 
generally, may then be thrashed out in a proper manner— 
in short, form a Trade Union. Station assistants, do it 


now ! . 
Degede. 


P.S.—I should be visuel to. have the opinions of other 
readers, and to hear from anyone desirous of proceeding 
with the matter; letters could be sent to the Review.— 
DEGEDE. 


- Lightning Conductors. 


The very interesting correspondence which has been 
carried on in your columns under the above heading for the 
past few months has apparently run its course, and it only 
remains for me to offer a word of thanks to the various 
gentlemen—including yourself, Sir—who contributed to it. 

It is fairly evident that unanimity on the best method, 
or methods, of erecting’ lightning conductors has not yet 
been secured, and I think I am correct in saying that some 
considerable time has elapsed since the question was dis- 
cussed so fully and instructively in your columns. 

A point I had in mind when I first wrote, was to find 
out if possible whether the new rules brought out under the 
Phoenix Fire Office were, in their opinion, of such import- 
ance that they were prepared tooffer a reduction in premium 
in those cases where conductors were erected in accordance 
with these rules. This information might, doubtless, have 


been obtained on application to the Office, but although I 


am not at the moment able to speak with certainty on this 
point, I understand that no abatement is offered. It is 
probable, therefore, that the great majority of conductors 
will continue to be erected in the manner which is to be 
seen on the Water Tower at Shooter's Hill. 

In connection with this tower, I called a few days ago to 
see the exact method of fastening the conduc tor to the 


building, but I found I had been forestalled, for some 


hardened villains had fastened a channeled sheet-metal cover 
over the conductor for many feet above my head. I 
Suppose it was considered that no more inspection of this 
conductor by “ casuals " need be made. 

However, during the coming winter I perhaps. may have 
the pleasure of meeting Messrs. Alfred Hands and Killing- 
worth Hedges at the Institution on the Embankment 
(although I gather that the former is not yet a member) and 
if comfortable quarters for an informal discussion cannot be 
obtained there, we can adjourn to a cosy place that I wot 
of, and there with the aid of tobacco and strong cordials, the 
matter may be further thrashed out, and T may be able to 
form some definite opinion as to whether I should alter the 
rather numerous conductors under my care to the recom- 
mendations of the Phenix Fire Office and the Lightning 
Research Committee, or let them remain as they are. 

I have an idea, however, that I should decide to leave them 


alone. 
W. H. B. 


Coal-Cutting Machinery and Electrical Accidents in Mines. 

The writer of the article in kindly replying in last week's 
REVIEW to my queries, re efficient ** earthing” of colliery 
installations, does not, I note, give any reasons for his 
assertion that a bare earth wire is preferable to an insulated 
one. | 

In the absence of his reasons, and believing, too, that the 
chances of an earth wire becoming disconnected or broken on 
bank (or in the shaft for that matter) are somewhat more 
than remote, I cannot help but think that the presence of 
the bare wire in the mine is a possible source of danger. 

In view of the prejudice against the use of electricity in 
mines and of the fact that safety is the chief point to be con- 


sidered in the erection of electrical plant, is it not essential 


that all possible sources of danger be eliminated 7 
Austin Burdon. 


for this purpose. 


Caleulation of Illumination. 


“M. F. H. W.'s“ new contention is as erroneous as his 
last, and it is obvious that‘he is again handling tools the 
use of which he does not understand. 

In my article on the “Calculation of Illumination“ 
I gave curves showing the candle-feet of illumiuation at 
various radial distances out from the foot of the perpendicular 
through the source of illumination, allowing throughout for 
the varying angle of incidence of the rays. The mean 
ordinate of this curve has a definite and obvious physical 
and practical meaning, which meaning is, I think, set forth 
sufficiently clearly in the original article. 

I have nothing: further to add te the remarks I have 
already made. The conditions I have assumed are, I believe, 
sufficiently comprehensible to anyone conversant with the 
subject. The accuracy of my integrals I have checked by 
experiments. | 

* M. F. H. W.’s” expression for mean illumination is, by 
itself, correct ; but it has nothing to do with, and certainly 
does not contradict, the methods I employed and the results 


I obtained. 
i C. Toone. 


Kent, Seplember 21s/, 1910. 


Electricity in a Laundry. 

] am contemplating the introduction of some machinery 
into my hand laundry, commencing with a washing machine, 
hydro and calender, and am in douht as to what will prove 
the most economical driving power. 

In a great many respects J would prefer electric motors, 
but as Tam bound to have a boiler to heat water and the 
bed of the calender, it appears to me that it must be cheaper 
to have all the machinery steam driven. 

Perhaps some of your readers who are familiar with the 
working of laundry machinery will be kind enough to 


enlighten me on this point. 


Hand Launderer. 


Electricians’ Employment Bureau. 


Owing to the above-named body having been described. at 
various times in your * Correspondence” columns as an 
Electricians’ Union, it has, unfortunately, been confounded 
by some people with the “ Electrical Trades Union,” and I 
am desired to write and point out to your readers that this 
so-called Employment Bureau has no connection whatever 
with the Electrical Trades Union, and that although the 
Electrical Trades Union endeavours, wherever possible, to 
secure employment for its members, there are no fees charged 
As we have been subjected to some hostile 
criticism through this similarity of names, I trust you will 
publish this disclaimer. 

There is one other matter I am also desired to inqnire 
abaut. Some weeks ago an advertisement appeared in your 
paper for 10 wiremen and 10 mates, and stamp for reply was 
asked for. Several of our members replied to this advertise- 
ment and enclosed stamp, but up to date have received. no 
reply. Can you say if this was a genuine advertisement, or 
à cheap method of procuring postage stamps ? 

J. Rowan, 
General Necreturg, Electrical Trades Union. 


Manchester, September 23rd, 1910. 
[With regard to the last two lines, the advertisement 


was received in the ordinary way of lisse: and bey ond that 
we know nothing.— Eps. E. R.] 


Electric Production of Steel in Bussia.—The subject 
of the electrical manufacture of steel is engaging the attention of 
Russian iron and steel producers at the present time. In May of 
the current vear the first electric furnace. which is of the Heroult 
type, and has a capacity of 33 tons, was set in operation at the 
Obuchoff steel works near St. Petersburg. Now two other Russian 
works--the Iron, Steel and Mechanical Works Co. of Ssormove, 
near Nishni Novgorod, and the Société des Hauts  Fourncaux. 


Forges et Aciéries en Russia, of Makievka, in the Donets region —- 


have acquired licences for the working of the Heroult-Lindenbery 
process from the Electro Steel Co., of Remscheid. A 3-ton furnace 
is to be erected at each works for the product tion of steel for special 
castings and high vrade steel. 
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BRITISH THOMSON-HOUSTON Co., LTD., r. MACKENZIE. 


AT the Birmingham County Court last week, before his Honour 
Judge Amphlett, K. C., an application was made by- plaintiffs 
through Mr. Cave, for the review of a memorandum of agreement 
filed in November of last year, for the payment of £1 a week to 
George Mackenzie, Handsworth, an electrician. Mr. Hurst appeared 
on behalf. of the respondent. | 

According to the report in the Birmingham Gazette and Express, 
Mr. CAVE said that the respondent, whilst employed by the 
applicante, on December 24th, 1906, met with an accident through 
the bursting of a naphtha can, and sustained burns on various parts 
of his body. He was unable to work for some time, and was 
allowed £1 a week down to May 2nd, 1908. In the following July 
he re-entered the employ of the applicants, and did precisely the 
same work at the same rate of wages until. December, when the job 
on which he was engaged came to an end. There was. however, a 
question whether applicant had entered into an agreement under 
which he accepted £12 in satisfaction of all claims, and apparently, 
said Mr. Cave, the respondent's contention was that though he 
signed the agreement he did not read it : therefore he was not bound 
by it. His Honour Judge Ruegg, before whom the case had been 
previously argued, came to the conclusion that respondent did not 
think he was settling his claim when he signed the agreement, but 
because of his carelessness he deprived him of his costs. Counsel 
submitted that Mackenzie was guilty of negligence in not reading 
the agreement, and could not now go back upon it. 

Dr. GAMGEE stated that the injuries sustained by Mackenzie 
would not prevent him doing the work of an electrical engineer. 
The effect of a slightly contracted leg would mean a loss of agility, 
but not necessarily of ability. 

The case is proceeding. 


A LIVERPOOL CORPORATION CLAIM. 


BEFORE his Honour Judge Thomas, at the Liverpool County Court 
on Thursday, September 22nd, an action was brought by the Liver- 
pool Corporation Tramways Committee against Messrs. Wallace and 
Agnew, amusement caterers, of Bootle, to recover damages arising 
out of a collision between defendants’ traction engine and an elec- 
tric tramcar. | 

The evidence showed that on July 12th the traction engine in 
question was drawing wagons from a show ground at Warrington, 
when it ran into the tramcar through the negligence, it was alleged, 
of defendants’ driver. The Corporation claimed £17 1s. 9d. for 
damage to the car, and a further £81 for loss of the car's use while 
it was being repaired. The jury having decided in favour of the 
Corporation on the first claim, defendants then admitted their 
liability on the question of consequential damages, agreeing to pay 
£12 in settlement of it. | 

Judgment was entered for plaintiffs for £29 1s. 9d. 


Roan REPAIR ARBITRATION. 


ARBITRATION proceedings are taking place at Exeter, before Mr. 
P. Maybusy, County Surveyor of Kent, under an order of Mr. 
Justice Ridley, made at the recent Devon Assizes, at the Castle of 
Exeter, in a case in which the plaintiffs were the St. Thomas Rural 
District Council, and the defendants Messrs. Siemens, of Bristol. 
The claim was for £1,621 4s. on account of extraordinary traffic 
over the Council's roads. [The circumstances were reported in our 
issue of June 17th, 1910.] 

Mr. J. R. Randolph appeared for the Council, and Mr. Ricketts 
for Mesars. Siemens. 


Mr. RANDOLPH, in his opening statement, pointed.out that at the 


Assizes only the question of liability was tried, and judgment was 


entered for the Council with costs, the question of amount being . 


referred to the arbitrator. . The Judge gave defendants liberty to 
apply as to costs, so that all the arbitrator had to do was to say 
what amount the defendants were to pay. The only matter that 
he (Mr. Randolph) had to show the arbitrator was what was the 
amount of the extraordinary expenses which the Council incurred 
by reason of the damage caused by certain traffic. In the autumn 
of 1907 the General Post Office were about to lay a cable from 
Exeter to Taunton. They got Messrs. Siemens, the defendants, to 
make a cable to supply it, and to deliver it at certain points. This 
the firm did, and the cable was carried over the roads of the 
Council. 
( To be continued.) 


Manchester Engineering Exhibition.—The Engineer- 
ing Exhibition promoted by the Engineering Reriew, which is to 
be held in City Exhibition Hall, Manchester, will be opened cn 
October lith by Sir George Reid. Luncheon at the Milland Hotel, 
with Sir W, H. Bailey in the chair, will precede the ceremony, 


NEW ELECTRICAL? DEVICES, FITTINGS 
AND PLANT. © 


General Electric New Heating and Lighting Apparatus. 

Many of our trade readers dre already familiar with the 
appearance of the new showrooms of the GENERAL ELECTRIC 
Co., LTD., in Queen Victoria Street, E.C., which formed part of a 
scheme of office re-arrangement and building alterations which 


r 
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„ 
Fig. 1.—THE G. E. O. " VILLAGE" FITTING. 
was undertaken a short time ago to enable the firm to cope with 


its large and diversified electrical business. For the constant 
stream of trade buyers, and contractors. also engineers and architects 


. with their clients, frequenting these well-known premises, extensive 


showroom accommodation, calling for systematic arrangement of 
a very wide range of electric light, heating and power manufactures, 
is, of course, a first essential, and this is now better provided for 
than it ever was. Not only has the company laid itself out thus 
for internal convenience, but, with the object in view of catching 
the eye of the passer-by, and so bringing the public into more 
immediate touch with modern electrical apparatus than is 
sometimes the case, it has arranged a series of window bhòw- 
cases, within which there are placed all the latest G.E.C. 
productions that are required by the user of electricity in the 
home and business; a fairly frequent changing of the window 
contents will serve to maintain an interest when once it is aroused. 
Anything like a full study of the contents of these showrooms 
could not be made in the course of an hour or two, but when one 
is in the hands of those who know from constant touch the 
manifold developments that are taking place in the production of 
new manufactures, one's work is simplified. A few of the newer 


Fic. 2. THE G.E.C. "GiANT" FITTING, 


lines to which our attention was drawn in the course of a brief 
visit last week may be alluded to here. 

New literature is in preparation—of which we saw the advance 
proofs—showing a number of new fittings for shop-lightiny 
service ; among these is a simplified form of their well-known 
" Avenue " series in this class, for which there was a very large 
sale indeed. The "Village" lantern (fig. 1) is a cheaper kind 
of fitting than the ordinary Avenue type, with a similar globe. 
Thecompany is also putting on the market for shopand street lighting 
a range of " Arcade" lanterns (fig. 6) in vitreous enamelled. iron, 
taking Osram lamps from 50 to 100 c.P. So complete is the new 
range of these lanterns that they are made in all sizes up to their 
„Giant fitting (fig. 2) which will take four 200-C.P. or three 400-c.P. 
Osram lampe. In fig. 5 we show the Bridge" fitting for shop and 
railway station lighting ; it has a blue and white enamelled iron 
shade constructed of a special shape to bring high.candle-power 
lights in correct position for securing the best reflection effect. 

For inside shop window lighting, also show-case and picture 
illumination, the new literature will describe a very complete range 
of new designs of reflector fittings all fitted with Osram lamps. 
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From among the new features of interest in the direction of 


cooking and heating apparatus, the Marylebone}: codking range 
claims first attention. From the view of this stove shown in fig. 3. 
it will be observed that it is a really substantial piece of work. 


—À ieee) ‘tw ~~ PG 


Fig. 3,—THE " MARYLEBONE” ELECTRIC STOVE. 


The General Electric Co. is indebted to the Marylebone Electricity 
. Department (more especially to Mr. H. H. Holmes, the commercial 
department chief) for valuable advice in the design and construction 
of this piece of apparatus, and it is this fact from which it derives 
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shelves; drip-pan, and damper-plate. The cooking space is 20 in 
high X 14 in. wide X 14 in. deep. The‘oven is heated by wire coils 
mounted on the ‘sides of the oven, and running at a temperature 
about red-heat. The coils are run in grooved fireclay, backed by 
1}-in. packing, so arranged that they can be withdrawn and inserted 
from the outside of thé oven by undoing three sórews and simply 
disconnecting the leads. There are two heaters, one at each side of 
the oven, which divide into one-third and two-thirds heat, controlled 
by two switches at the side, one switch giving one-third heat‘ on 
each side of the oven, and the other giving two-thirds heat on each 
side of the oven. The terminals are of the:piBar type. and contained 
in a cast-iron cover, vitreous enamelled inside. Efficient earthing 
screws are provided. The hot-plate top is arranged so as to give 
7 in. of space on the top of the oven, which can be used as a hot 
cupboard or for a plate-warmer. 
Tbe grill is similar to the G.E C. Standard H. 3,736, and is wired 
on the same principle. At the back there are two boiling rings, 
one controlled by a switch giving a low, medium and full heat, and 
the other controlled by a single switch. We are informed that the 
current consumption of this outfit is : —Oven, low heat, 800 watts; 
medium heat, 1,600 watts; full heat, 2,400 watts. One hotplate, 
single circuit of 1,000 watts. One hotplate, three heats of 500, 
750 and 1,200 watts respectively. Grill, 1,000 to 1,100 watts. 
Another novelty which will. we believe, receive considerable 
attention is the Convertible electric cooking and ironing outfit, 
which is seen in fig. 4, For the idea embodied in this device Mr. 
A. Money, of the Chiswick Electricity Supply Corporation, Ltd., is 
responsible, he having been impressed with the convenience of such 
a combination for the ordinary uéer of electricity who does not care 
to. face the expense of a separate supply for cooking and heating 
purposes, with its accompanying outlay on self-contained electric- 
ally heated articles, such as kettles, hot plates, saucepans, &c. 
Whilst it is not claimed that the “Convertible” set is 80 
efficient as separately heated utensils, it is certainly a useful equip- 
ment for the household.. It requires no special fitting, and can be 
operated from the lampholder of any pendant, bracket or standard. 
After using for household ironing, the appliance is turned upside 
down on the special stand supplied, and is at once converted into a 
stove on which any of the utensils shown can be heated. The 
kettle is made of copper, and holds two pints. The sauce- 
pan is & double one, made of tinned-iron having a china interior, 
and holds one pint. The frying-pan is also made of tinned-iron. 
Another useful device is the Archer electric toaster, which 
takes supply from any lampholder, and by which, after switching-on 
cürrent for about three minutes to allow the toaster to reach the 


required temperature, toast can he made in about one minute: two 


pieces of bread can be toasted at one operation. A leaflet giving 
further particulars of this inexpensive convenience is issued. 


Fic. 4.—THE " CONVERTIBLE" ELECTRIC COOKING AND IRONING OUTFIT. Fic. 6.—ONE OF A SERIES OF G.E.C. " ARCADE” FITTINGS 


its name—" The Marylebone.” A considerable number have been 
supplied to the Marylebone department for consumers in that area, 
the design embodying various points that practical experience in 
touch with the cooking consumer have shown to be desirable. The 
stove can be seen in the G.E.C. showrooms, but it is also on view 
elsewhere, including the Hackney Borough Councils electricity 
showroom which was opened on Thursday last week. Our readers 

will be interested in the following details of this new line. 
"The outer case is of cast-iron construction throughout, all bolted 
together with edges and ornamentation ground, and polished. The 
inside of the oven is vitreons enamelled, and the oven is lagged all 
round, including the door, top and bottom, with 1}-in. non-heat- 
conducting material. The iuside of the door fits Into the oven 
1j in., preventing loss of heat. The oven is fitted up with two grid 
: y 


Westinghouse Electrical Supplies. 


In our last issue we referred to the new Electrical Supplies 
catalogue that had been issued by the BRITISH WESTINGHOUSE 
ELECTRIC & MANUFACTURING Co., Lrp., of Trafford Park, for service 
during the current season. We have selected severalof the more 
interesting lines from among the multitude of manufactures there 
shown and these appear in the accompanying illustrations. In 
fig. 7 is shown the “ Trafford " safety switch lampholder, which was 
specially designed to meet the Home Office regulations, ensuring 
impossibility of shock as all metal parts are enclosed. It consists 
of a case made of special insulating material enclosing the porcelain 
interior of an ordinary switch lampholder. A special shade ring is 
provided which not only locks the shade in position but entirely 
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covers the metal bayonet cap of the lamp. "The holder can be used 
with existing shades with 14 in. hole, so does not require special 
shades. The ‘Trafford’ patent push and pull switch-fuse appears 
in fig. 11. It is specially adapted for controlling public street arc 
lamps. It is claimed to be weatherproof, to give a quick make and 
break, the fuse-wire can be instantly replaced. It is specially 


designed to be of substantial construction at a moderate price. and 
is made for 500 volts. It consists of a porcelain replacement tubular 
fuse fitted with knife.“ contacts, which is externally operated by. 
a push and pull motion to close or open the switch. It is supplied 
either single or double pole, and in cases finished with stoved 
asbestos paint. 

Figs. 8 and 9 show a couple of fittings for workshop and shop 


^ FIG. 7. 


lighting. Fig. 8 will take four metallic-filament lamps, and has a 
24-in. diameter reflector of enamelled iron. Fig. 9 represents 
a lantern designed for shop lighting and service in other similar 
situations, which is fitted with four Westinghouse “ Auriga " metal- 
filament lamps. This lantern is finished in oxidised block enamel 
and fitted with an English glass globe; the two-light fitting of the 
same type is in solid copper. The other sizes supplied are for one 
and three lamps. 

The Trafford safety-type hamp land, appearing in fig. 10, has also 
been designed specially to meet Home Office regulations. That 
shown is fitted with aswitch-holder, but the lamp isalso made with 
an ordinary lampholder, and of a watertight type. It is intended to 


FIG. 8. 
WESTINGHOUSE WORKSHOP AND SHOP LIGHTING FITTINGS. 


FIG. 9. 


avoid the danger entailed by using hand lamps with exposed metal 
parts attached, or in close proximity to the lampholder. ‘The lamp- 
holder and lamp-cap are entirely enclosed in a substantial and 
highly-polished hard wood handle. The flexible leads are brought 
in through a special screwed fibre nipple and soft. rubber bush, 
which grips the flexible and. effects a watertight connection. The 
device is made in two types for indoor or outdoor use, the latter 
being made watertight by providing à well glass and rubber packing 
glands. Phe lamp caves can be sealed to the handle, so as to prevent 
any tampering with the lamp by unauthorised persons, 


„E. E. Coy " Vacuum (leaner. 


The Elis BLECTRIC Co. 77. St. John's Road, Bootle, have 
introduced a vacuum. cleaner fitted with a double bellows, driven 
by à Coy motor of. 1 H.P. The cleaner is provided with rubber- 
tired wheels, and the metal parts are nickel-plated, so that its 
appearance is such that it need not be put away out of sight when 
not in us. An ample length of flexible, with lampholder or plug 
adapter, and a variety of nozzles, are supplied with the outfit. and 
the suction is such that we are assured that even a mouse has been 
caught by one of these machines. A porous bag retains the dust. 
&c.. and is easily removed for cleaning. Hand-operated cleaners 
are also made. 


WESTINGHOUSE ELECTRICAL SUPPLIES. 


Kenny Chair Signal. 


The development of the "electric theatre," with its continuous: 


performance, has introduced new conditions demanding novel 
methods of treatment. Patrons arrive at all times, generally when 
the lights are down, and leave at equally variable periods, so that 


seats are constantly being vacated and refilled. In the impenetrable , 


gloom pervading the auditorium (if that term can be applied where 
the performance is purely spectacular) it is difficult for the at- 
tendants and impossible for those who have just entered from the 
daylight to spot vacant seats, and the result is that much disturb- 


| 


FIG. 10, Fic. 11. 


ance and inconvenience is caused to those who are watching the 
screen. To overcome this difficulty. Mr. P. T. Kenny has invented 
and patented an ingenious system of chair signals, which is being 
exploited by THE KENNY CHAIR SIGNAL Co., of 4, Rathbone Place, 
W. This consists in the attachment of a small post to the end of 
each row of chairs, in which are mounted as many miniature lamps 


Fig. 12.—CoONNECTIONS OF KENNY CHAIR SIGNALS. 


as there are seats in the row, Each chair is provided with an elec- 


tric contact which closes the circuit of one of the lamps when the 
chair is unoccupied, and thus shows at a glance along the gangway. 


‘exactly where the vacant seats are situated. Further, coloured 


lasses are attached to the posts as shown in fig. 13. which 
by their respective tints indicate the prices of the vacant 
seats, and alphabetical indicators can be added which remain 
alight while any chair in the row is vacant. Where this device 
is used it thus becomes possible to ascertain. even in pitch dark- 
ness, exactly which seáts are occupied and which vacant, and to 


FIG. 13. 


FIG. 14.— CHAIR FITTED WITH SIGNALS. 


direct patrons to their places at once, without the slightest confusion 
in the rang way. The number of attendants may also be reduced. 
An extension of the system to the box office. if desired (fig. 12), 
enables the attendant there to display on an indicator fitted with 
similar lamps, the condition of the seating accommodation at any 
moment, so that parties wishing to occupy adjoining chairs can be 
shown instantly where groups of vacant seats are available. The 
system is obviously applicable to other places of entertainment as 
well as picture theatres, and certainly appears to fill a much-felt 
want. 


Vol. 67. No. 1,714, Sepremaze 80, 1910.) THE ELECTRICAL REVIEW. 


581 


“Sun ” Screwed Tube System. 


For the benefit of those who adhere to the screwed steel-tube 
system of conduit wiring, the SUN ELECTRICAL Co., LTD., 118-120, 
Charing Cross Road, W. C., have modified their Kalkos patent 
adjustable box to suit it, making the box of malleable iron with 
screwed nipples for the purpose. The leading feature of the box is 
the adjustment ring, by means of which the switch-plate can be 
brought fiush with the finished surface of the wall, a range of 
$ in. of adjustment being provided; and the switch-plate is also 
capable of adjusting itself to the surface, being secured by a milled 
ring, as illustrated in fig. 15. The adjustment ring is shown 
separately in fig. 16. 

The boxes are all made with compartments affording a clear 


FIG. 15.— KALKOS" SCREWED IRON Box. 


space between the base of the switch, plug, &c., and the bottom of 
the box, which can be used for joints, reducing the number of 
joint-boxes required, and the wires are always accessible. There is 
also room for running wires through the box, as shown. The boxes 
are made one, two or three-way, and largely obviate the necessity 
of draw-boxes, while they are made for surface, semi-flush or 
flush work. , 
A special switch has been introduced for use with the " Kalkos 
tinned-brass tube and the Sun” screwed-tube systems; this is only 
11 in. deep, and is watertight. The live parts are sunk in the 
porcelain (fig. 18), so that live metal cannot possibly come into con- 
tact with the cover, nor can an arc be set up to earth. The dolly 


is effectively earthed in the act of screwing the cover into position, 


RING. 


Fra. 17.—PACKING OF 
DOLLY. 


FId. 18.— KALKOS " 
SWITCH, 


FIG. 20.— KALKOS " 
THREE-PIN PLUG. 


Fria. 19.—AUTOMATIC EARTH 
CONNECTION. 


and a packing P (fig. 17) is tightly pressed against the dolly D by 
the collar c, the cover being coned to fit the collar, so that the 
whole switch is watertight. 

Fig. 20 shows the Kalkos " three-pin plug, conforming with the 
requirements of the Home Office ; this cannot be wrongly inserted 
into the socket, and a cord-grip takes all strain off the terminals. 
The earth connection is made automatically by inserting the socket 
into the box, with the spring contact seen underneath the socket, 
and at E, fig. 19 ; thus the wireman cannot omit to makethis con- 
nection. A variety of other accessories has been devised in connec- 
tion with the screwed-tube system, which appears to have been 
carefully thought out and brought to a thoroughly practical stage 
of development. 


Dowsing New Electric Radiators. 


The luminous radiators of the DowsiNG RADIANT HEAT Co., 
LTD. of 24, Budge Row, London, E.C., are so well known that 
little need be said of them to-day. A good deal of publicity 
literature of & useful kind has, however, been issued by the com- 
pany for the 1910-1911 season, this including a 48-page complete 
catalogue, wherein a host of different designs are shown, plain and 
ornate, for different classes of consumers. There are two new 
features which are sufficiently interesting to justify their receiving 
attention here, ánd we illustrate one of them below. Fig. 21 
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Fig. 21.—DowsiNc EIGHT-LIGHT -TUBULAR RADIATOR. 


is a novelty, inasmuch as it is an eight-light tubular radiator 
in which the lamps are arranged in columns. It is a registered 
design, and has an antique hammered brass frame with inlaid 
enamels. The height is 35 in., width 234 in., and the depth 11} in. 
The makers have introduced it to meet & demand for a larger 
radiator than have been generally called for, which has followed 
the reduction in the heating-current charges of some electricity 
supply companies. The other novelty to which we refer is an 
ordinary four-lamp luminous radiator, but with a polished brass 
frame specially designed for airing linen, drying towels, &c. 


Portable Testing Transformer. 


The FosrRR Anc LAMP & ENGINEERING Co., LTD., of Morden 
Road, Wimbledon, 8.W., who have been very successful with their 
small auto-transformers, have taken up the manufacture of larger 
transformers, both of the auto and the double-wound types. One 


Fig. 22.—FOoSTER PORTABLE TESTING TRANSFORMER, 


of the latter is illustrated in the accompanying figure, which shows 
& portable testing transformer of 50 Kw. output, giving pressures 
ranging from 200 to 30,000 volts. This is a handy adjunct to 
central station and similar equipments, where it is necessary to 
apply high-pressure tests to cables, &c, 
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“Mazda”? Lamp Fittings. 

As our readers by now well know, Mazda" is the title adopted 
by the BRITISH THOMSON-HousTON Co., LTD., of Rugby, for their 
tungsten"lamps. Of late one has been meeting the word in public 
places with a frequency which is bound to stamp it upon the mind 
of everybody. Of the lamps themselves we need say little, except 
to mention that in the new price-list (No. 254) a number of new 
lamps are included—12 in all—as follows :—12 and 16 C.P. for 24 
volts; 45 C.P. for 50 to 55 volts; 16, 25, 45 and 100 C. P. for 60 to 
80 volts; 14, 28 and 200 C. . for 100 to 135 volts; 45—200 C.P. 
for 200 to 250 volts. This list 
gives general information regard- 
ing the lamps, marking for series 
running, prices, and so on. The 
B.T.-H. Co. ‘have introduced a 
number of tungsten lamp fittings 
for the purpose of running thé 
lamps in groups, for shop, ship, 
hall, or club-room lighting. The 
lampholders are supported on a 
sheet-metal platform, which can be 
readily raised or lowered so as to 


Fie. 23.—FIXED SUSPENSION 
WITH CEILING PLATE ; 
POCKETED SHADE. 


Fig. 24.—H00K SUSPENSION 
WITH CHAIN ; PLAIN 
SHADE. 


suit the type of lamp employed. The fittings are made of copper or 
zinc, and the standard finish is oxidised copper. The reflector is 
supported on a centre rod, and is nickel-plated. The globe carrier 


is designed to admit a continual flow of air, keeping down the 


temperature of the fitting. The globes are of flint glass, either 
clear or frosted on the inner surface, and are supplied either plain 
or with pockets. In list No. 229 & number of the different varia- 
tions of these fittings are illustrated and prices are set out. The 
two blocks that we have selected as typical examples for illustration 
show a fixed suspension fitting with ceiling plate and pocketed 
shade (fig. 23), andi ai-hook suspension with chain and plain 
shade (fig. 24). ; | 


Ironclad Fool-proof Switchgear. 


Messrs. BERRY, SKINNER & Co., of 78, Upper Thames Street, 
E.C., have devised a simple method of building-up switchboards 
suitable for use in collieries, engine rooms and other places where 
the switchgear is likely to be operated by unskilled or rough-handed 
workmen. It can be constructed entirely of metal, with mica 
insulation to all insulated parts, including the internal mechanism 
of the switches, and is therefore practically indestructible. It 
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Fia, 25.—IBONCLAD SWITCHGEAR WITH METERS. 
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consists, as shown in the accompanying illustrations, of an angle- 
iron frame, to which the firm’s standard switches, &c., are bolted ; 
each ironclad switch and fuse unit is sunk into the framework, sọ 
as to project as little as possible, and it will be obvious that the 
switchboard can readily be extended without limit, or altered to 
suit any requirements. It is claimed that each unit is entirely fire- 
proof, and no live parts are accessible to the unskilled user ; yet a 
blown fuse can be replaced on the spot without risk and without 
the possibility of disorganising any of the remaining units on the 
board. 

For use in collieries and exposed positions the apparatus can be 
made perfectly watertight, so that a fire-hose can be played on it 
without fear of damage, and it complies with the Home Office 
regulations in all respects. It appears likely to be of great 


utility. 


MESSRS. BERRY, SKINNER & Co., have also brought out a 
new oil-break fused switch under the title of the “ Rockfeller," 
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Fic, 27.—ROCKFELLER OIL-BREAK FUSED SWITCH. 


which is particularly suitable for use in mines. A section 
and plan are shown in fig. 27. The fuses, which cannot 
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Fic. 26.—SWITCHGEAR WITH, BUS-BAR CHAMBER OPENED, 
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Be removed unless the current has first been switched off, 
are carried on the cover of the case, so that when the latter is 
opened the fuses and working parts are lifted right: out of the oil, 
and are easily accessible for removal. The cover is provided with 


means for catohing the oil, and it is claimed that the arrangement 


represents a great advance over types in which the oil-tank is 
temoved, exposing the live contacts and allowing the oil to drip on 
the ground: The fuses provided are of & special enclosed type, 
which give very satisfactory results, reducing the carbonisation of 
the oil and keeping it much cleaner than open fuses ; the latter, 
however. ean be substituted in case of need, the length of break 
being sufficient. The cables are brought in above the surface of 
the oil. The.difficulty sometimes met with in ascertaining whether 
the oil is at its proper level is entirely absent from this device, 
which can readily be inspected at any moment; an automatic 
oil-level detector can be provided if desired. 

The apparatus is made for all pressures, and complies with the 
Home Office regulations, and it is claimed that it is entirely 
fodl-proof. | iE 


B BUSINESS NOTES. 


Consular Notes. — Venezuela,— The British Vice- 
Consul at Caracas, in a recent report, states that the Tramways Co., 
of Caracas, is owned by the United Electric Tramways Co. of 
Caracas, Ltd., with head offices in London. A local company, under 
the name Compania Anonima Tranvias Electricos, was formed to 
meet the requirements of Venezuelan law. Working under a 99- 
years concession from the Venezuelan Government, the service was 
opened on March 16th, 1908. At present there are about 15 miles 
of single track, with crossings, gauge 8 ft. 6in. The company 
awns 41 cars, and the average car-mileage per day is 2,211 miles. 
The company is now carrying about 300,000 passengers a month, 
with a population of between 70,000 and 80,000. The power generated 


by. waterfall about 10 miles from the city, is taken from a local 


company. The company has a reserve power of three Diesel 
engines of 240 H. P. each, and in addition a battery capable of carry- 
ing the entire load for one -hour. It may be of interest to report 
that the local electric power company referred to is now erecting a 
new generating station below the one already in use. The fall of 
the same river will be utilised to run the new station. 


Germany.—The British Consul at Stettin reports that, during 
the last five years, electric central power stations have been erected 
in various parts of the province for supplying electric current 
to neighbouring towns, villages, estates and farms. The 
largest station is at Beswitz and controls a network of 
lines, 1167 miles in length; the second in size is situated at 
Lottin controlling 83'2 miles. Two smaller stations, are at Crussow 
with 4'1 miles, and Schmolsin with 6'8 miles. Additional stations 
are proposed, or are in course of erection, at Schajow, Belgard and 
Anklam. These electric works are principally controlled by associa- 
tions formed by landed proprietors, and sums have been voted by 
the Provincial Representative Chamber to assist the undertakings. 
Great importance has been attached to supplying small farmers and 
artisans living in the country with electric light and power ata 
cheap rate. Some towns have not been able to overcome old pre- 
judices, but on the other hand, whole villages and small towns have 
been linked up with central power stations. The steady increase of 
wages and taxes has compelled farmers to work more economically. 
Should it, therefore, be possible-to increase and develop these stations 
by means of cheap water-power, the agricultural districts will no 
doubt greatly benefit thereby. The practical application of elec- 
tricity has latterly made such progress that in the next few years 
the cultivation and treatment of agricultural produce will be under- 
taken by this means. It is already possible to plough and thresh, 
to saw timber, to clean grain, and to cut turnips and beetroot, by 
electrically-driven machines, and electricity is also extensively used 
in dairy farms, distilleries; factories, carpenters’ shops, smithies, 
limestone factories, &c. g NE 

Spain.—The British Consul at Barcelona reports that the supply 
of electric light and power in that town is in the hands of two 
companies, one known as the Barcelonesa, and the other as the 
Catalana. The former is a German undertaking. Electric light, 
although in very general use, is very expensive, the charges being 
1 peseta per Kw.-hour for current for domestic purposes, and 30 c. 
for current for power, These prices might be, and probably will 
be, reduced when some of the schemes at present under considera- 
tion for harnessing the water-power which could be obtained by 
means of some of the large rivers, are carried out. 

. Sweden.—The British Consul at Gothenburg reports that, in 
spite of the depression. under which the electrical industry of 
Sweden suffered during the past year, many improvements in elec- 
trical engineering are to be noted, As to the power industry, the 
supply _of power from one of the largest companies, the 
Sydsvenska Kraftaktiebolaget, began in the course of the year. 

e Trollhatten Works, which began their delivery of power in 1908 
from the provisional establishment, extended their lines in 1909 
fo Gothenburg, Alingsas and Skofde, and began supplying the last- 
named town with power, The Hemsjo.Co. set going its new power 
station at Torsebro during the year. In Norrland only one large 
power station was opened—viz,, Ungers Industri-Aktiebolags power 
station at Arbre. Stora Kopparbergs Bergslags power station at 
Bullerforsen is still in hand. The power station of the Uddeholm 


r 


Co. at Forshult and the Vasterdalalfvens Kraftaktiebolag’s power 
station at Mockfjard have started, and Hellefors Bruks Aktiebolag 
has begun the harnessing of four of its waterfalls in Svartalfven. 
The town of Umea has begun the construction of a power station at 
Klabbole on the Umea River. The large steam turbine station, at 
Gelivare was ready to start work at the close of the year. An asso- 
ciation under the name of the Swedish Water Power. Association 
was formed in 1909 for the promotion of a rational use of water 
power. This association has on its programme severa] questions of 
great importance for the economy of the water power, such as 
better water legislation, control of rivers and lakes, and so on. 
As to the application of electricity to industry and mining, the 
amelting of ore by electricity has attracted the greatest attention. 
In order to study this method thoroughly, the Iron Office has begun 
the erection at Trollhatten of &n experimental furnace. g 

The British Vice-Consul at Landscrona reports that a complete 
electrical plant has been erected there, utilising the water power 
of the river Lagan, some 100 km. away. This new source of 
light and power will undoubtedly have à beneficial infiuence on the 
development of the industry of the town. i 
The British Vice-Consul at Lulea reports that the proposal for the 


. electrification of certain railways in the district was submitted 


to the Royal Administration during 1909 for their consideration and 
report to the King. This report, which is very interesting, con- 
cludes by proposing that one of the largest waterfalls on the river 
Lulea should be harnessed for electric energy. The cost of erecting 
the proposed power station, which is calculated alternatively for 
37,500 and 50,000 turbine H.P., is 9,337,000 and 9,440,000 kroner 
respectively. The electrical outfit of the power station calculated 
on 37,500 H.P. would be 11,353,000 kroner, or 11,834,000 kroner on 
50,000 H.P. The proposed power station is calculated to be. in 
working order during 1914. s ME 

The British Vice-Consul at Hudiksvall reports that a new electric 
power station has been erected there for about 2,000 H.P., with 
power from the Arbra Elektricitetsverk, about 33 miles from 
Hudiksvall. From this station electric power will be distributed to 
several factories in the town and the neighbourhood, and light to 
houses if desired. At Forssan (about. nine miles from Hudiksvall) 
a new wood pulp mill of about 15,000 tons production has just been 
set in operation. The cardboard manufactory at the same place 
produces about 1,500 tons. Both these mills are now run with electric 
power from Arbre (about 40 miles from Forssan). The sulphite 
mill at Ström (about 15 miles from Hudiksvall) is enlarged for a 
production of about 14,000 tons. To facilitate discharge and trans- 
port of coal and chemicals for this mill an electric derrick crane has 
been erected at Stocka, and an electric railway has been built 
between Stocka and Stróm. | | | 

The British Vice-Consul at Gefle reports that the Stora Koppar- 
bergs Bergslags Aktiebolag, of Harnas, are just completing a large 


.power station at the Buller waterfall near their ironworks at 


Domnarfvet, near Falun. The company expects to obtain about 
24,000 H.P. to be used partly forthe driving of the large paper mill 
at Qvarnveden, close by, and partly for the generation of electricity 
for the smelting of steel at Domnarfvet. The electric smelting 
furnace at which Swedish and other engineers and chemists have 
been workingPtor several years, is said now to be technically and 
commercially successful. 

Mexico.—The British Consul at Vera Cruz, in a récent report on 
the trade of his district, states that it is gratifying to note that 
the Mexican market is receiving more and more attention at the 
hands of British exporters, with the result that during the last two 
years, especially in the city of Mexico, several British firms have 
decided on opening offices in order to get the benefit of direct 
representation, generally conceded to be the only way not only. to 
further expand but to hold such trade as we have, with the 
desperate competition of. modern times. British firms, it is alleged 
by those who have resided any length of time in this country, have 
had considerable difficulty to contend with through not having direct 
representatives, but there is no question that British machinery 
especially is making great headway. Neither is it confined to any 
one particular branch, but it would seem that the excellence of the 
work of our manufacturers is becoming more appreciated by the 
Mexican public at large. The fact that British capital was 
largely invested’ in Mexico while its management was not in 
the hands of British subjects, has been a handicap against 
which to contend, as it was only natural that managers of other 
nationalities would prefer to place their orders where they have 
always been accustomed to, instead of giving these to a British 
firm for a type of a machine strange to them. In general 
the catalogue as a means of obtaining trade is of very little value, 
the more so when only 1 or 2 per cent. of the catalogues that 
reach the Consulate are printed in Spanish, the balance being 
purely in English, with English weights and measures and values. 
Possibly it would be argued that it would be as expensive to intro- 
duce catalogues printed in Spanish, and with weights and measures 
calculated on the metric system, as it would be to introduce the 
goods themselves. Catalogues are useful in following up an 
established trade, but their initiatory power is very small, except 
when distributed by the personal representative of the manufacturer. 
The traveller readily learns the needs and requirements of a country, 
and he can very often obtain asa new-comer a good deal of informa- 
tion by a visit to Consular officers in the different districts. The 
catalogue is a mere matter of chance—the traveller produces lasting 
and permanent returns. l 

Some exporters seem to have the idea that postage rates are 
equal all over the world, and a very serious cause of complaint on 
the part of merchants in Mexico is that a great number of letters 
coming from the United Kingdom bear only ld. stamp, with the 
result that the addressee is compelled to pay a postage penalty of 
5d. for every half ounce or fraction thereof, which causes a good 


deal of irritation, especially as it is repeated time after time, even 


when the receiver has gone so far as to send back an envelope, and 
an intimation of the oversight. The same error is frequently 
made also in posting bulky advertising matter, all of which creates 
a bad impression, especially in the case of one endeavouring to open 
up trade relations by means of correspondence and catalogues. 

The British Vice-Consul at Chihuahua reports that British capital 
has been invested on the Conchos River, near Santa Rosalia, for the 
purpose of impounding the water of that river by a great dam, 
and to develop some 30,000 H.P. for the mining districts of Naica, 
Almobya, Parral, Santa Barbara, and adjoining places. The 
preliminary work is now under way. The State offers to 
capitalists who are interested in mining or industrial enterprises 
great opportunities for investment. It has waterfalls for electric 
power, and great resources in minerals. 

The British Vice-Consul at Guadalajara reports that an amalga- 
mation of power interests has resulted in the formation of the 
Chapala Electric and Irrigation Co., with a capital of 14,000,000 
Mexican dollars. The Federal Government lends the company 
$3,000,000 for the construction of a dyke to be built across a 
portion of Lake Chapala, which will be the first step towards 
reclaiming about 123,500 acres, with a value of $12,500,000 
(£1.250,000). It is estimated that about 490,000 acres can be 
irrigated by Chapala water when the plans of the company are 
carried into execution. In addition to its importance as a factor in 
irrigation the company has concessions which will enable it to 
produce over 100,000 H.P. of hydro-electric energy from the 
Santiago river, which is an effluent from Lake Chapala. It is note- 
worthy that power sells at from $100 to $125 per horse-power per 
annum. Mining districts will aborb a fair amount of power in the 
Hostotipaquillo and other camps. The Chapala Electric and Irri- 
vation Co. will naturally supply Guadalajara with power, and a 
contract has lately been signed to run transmission lines and power 
to the city of Aguascalientes, while it is possible that power may 
also be carried to Zacatecas. The machinery for the large power 
plants of the company is being supplied by contract. Few cities 
will enjoy cheaper or more abundant power than Guadalajara, 
which seems, therefore, to be destined to be the seat of great manu- 
facturing interests in the future. 

Japan.—The British Vice-Consul at Dairen (Port Arthur) reports 
that there was there a power of 1,560 Kw., of which 400 Kw. 
was required for the electric tramway. The supply is not 
yet equal to the demand, and applications for installation continue 
to be refused, but with the addition of 2,000 Kw. in the course of 
1910 the power house will be able to meet all calls. The number 
of lights has now reached 16,000. Of the machinery ordered in 
1909 and to be laid down in 1910, the generators and engines are of 
American make, while the boilers, rotary converters and steam 
condensers have been purchased in the United Kingdom. At 
Changchun all the plant was laid down and the settlement was 
lighted from the beginning of 1910. At Mukden there is to be a 
further extension during this year, and the engine, boiler and 
dynamo have all been ordered from the United Kingdom. The 
lamps used by the company throughout are of German make, the 
fittings being supplied locally. The tramway system in Dairen was 
completed and opened in September, 1909, the total length of the 
track being 14 miles. At first the cars were being run at a loss, 
but it was hoped to remedy this in the spring. The rails and 40 of 
the cars came from the United Kingdom, 10 cars were made in 
Japan, while the motors, wires and poles were supplied by Germany. 
An extension of 3} miles may be made in 1910. 

Turkey.—The British Consul at Beirut reports that the gas 
company in that town have acquired a concession for electric 
lighting works, and are importing their plant from Europe. They 
have begun the construction of their workshops, and hoped to have 
things in working order by July of this year. The tramway com- 
pany (Belgian) continues to work satisfactorily from the point of 
view of the public, but it seems doubtful whether it will prove 
very profitable as an enterprise. 

Ch n8.— The British Consul at Chungking reports that a Chinese 
company has been formed with a capital of $300,000 (£25,000) for 
the purpose of lighting Chungking with electricity. Machinery 
and equipment have been obtained from Europe, and a foreign 
engineer has been engaged in erecting it. It was expected that the 
work would be completed by August of this year. The equipment 
as at present arranged will be capable of lighting 8,000 carbon- 
filament 16-C.P. lamps, or about 16,000 metallic-filament lamps. 
A movement is also on foot to install electric light in Chengtu, 
and a company was promoted for the purpose during 1909. Appa- 
ratus was purchased in Europe, and sales on a small scale with 
about 100 lamps began in February, 1910. 

France.—In a recent report the British Vice-Consul at Lille 
calls attention to the difficulties experienced at the Customs by 
importers of machinery since the new Tariff came into force, on 
April Ist of this year. To avoid trouble and fines the following 
rules should be observed : (1) On declaration at the Customs a plan 
or drawing of the machine must be produced; (2) the weight of 
the machine must be given very exactly; (3) extra change pieces 
should be packed apart from the machine and declared separately. 

The British Vice-Consul at Grenoble reports that the producta of 
the local electro-metallurgical industry in 1909 were as follows: 
Ferro-chrome, 1,500 tons ; ferro-silicium, 3,000 tons ; spiegel, 1,000 
tons; carbide of calcium, 10,000 tons ; steel, 15,000 tons. 

Denmark.—The British Consul at Copenhagen reports that the 
use of the telephone in Denmark has become general with extra- 
ordinary rapidity. Not to find a telephone in the towns or even the 
country districts is the exception rather than the rule. Whereas in 
1881 the telephone company of Copenhagen had only 22 sub. 
scribers, it now numbers some 33,000, This rapid increase has not 
been confined to Copenhagen alone, but has spread to the province, 


and Denmark, comparatively speaking, now possesses the most 
extensive telephone service of all 
telephones per 1,000 inhabitants, whereas Sweden has 31°7, Norway 
23°3, Switzerland 22:8, and Germany 14'1. 

Later in his report the Consul states that large electrical works 
are at present being planned in Jutland, in the district between 
Aarhus and Randers. The scheme embraces not only an electric 
railway between these two points and the eventual establishment 
of branch lines, but also the supply of electricity to the whole 
district both for household and for industrial purposes. A 
scheme on much the same lines is also proposed for Lolland and 
Falster by establishing a large central power station at or near 
Marlbo. 

Norway.—The British Vice-Consul at Bergen reports that fore- 
most among the new industrial projects in the district must be 
placed that of the electric smelting of iron and steel. As far as he can 
ascertain, two processes have been tried in Western Norway. One 
of these is described as the method employed by the Noble Electric 
Steel Co. in California, and is stated to have been tried at 
some smelting works at Trondhjem. The other method is the 
Grónvall process, and a company is being formed for the erection of 
electric iron and steel smelting works near the growing industrial 
centre of Odda, in Hardanger, the necessary electric power to be 
supplied by the Tysse Falls Co. in that neighbourhood. It is stated 
that this undertaking will probably prove of great importance for 
the utilisation of Norwegian low-grade ores. Work has been pro- 
gressing apace with the Bergen municipal water-power electric 
works at Samnangar, situated to the east of Bergen, for the 
purpose of supplying power for lighting and industrial purposes in 
this city, which is at present dependent on steam power electric 
works. The work includes the blasting of & water tunnel over 
2 miles long, which, it is estimated, will take two and a half years 
to complete. The power station is to contain machinery for 
35,000 H.P. The current at 7,500 volts is to be transformed up to 
40,000 for transmission to Bergen. The six cables are to be about 
22 miles long, and the works are to be completed by the first half 
of 1912, at an estimated cost of about £200,000. 


Book Notices.—Radio-Achvity. By Guy Stephen, 
D.Ph., Lond. London: Van Alexander & Co. Price 18.— This is a 
brochure specially compiled for MESSRS. SIEMENS BROS. & Co, 
LTD., on the basis of the work of the most eminent authorities, for 
the purpose of assisting medical men interested in the therapeutical 
applications of radium to arrive at a general understanding of the 
treatments now in vogue, and of the lines on which they can pro- 
ceed. Itis in no sense atrade pamphlet, the contents being devoted 
wholly to the scientific and therapeutic aspects of the subject, dealt 
with in simple language and methodical order. The extraordinary 
curative properties possessed by radium salts, even in infinitesimal 
quantities, are lucidly outlined, and the book forms an admirable 
introduction to a subject of the first importance, and, in spite of its 
associations, the utmost simplicity. 

Practical Measurements. By A. W. Siddons, M.A., and A. Vassall, 
M.A. Cambridge: The University Press. Price 1s. 6d.—This book 
contains instructions for a series of experiments in weighing and 
measuring, designed to bring mathematical and science teaching 
into closer relationship, and based upon a report of the Mathematical 
Association and the Association of Public School Science Masters, 
on “The Correlation of Mathematical and Science Teaching.” The 
experiments require only simple apparatus, and can, for the most 
part, be carried out in a room without special equipment. The 
instructions are explicit, and the results are to be entered in spaces 
left blank for the purpose. Important principles, when proved by 
experiment, are brought out in bold type, The illustrations and 
get-up of the book are of the highest quality. . 

Transactions of the South African Institute of Electrical 
Engineers. Vol. I, Part 8. July, 1910. Johannesburg: The 
Institute. Price 2s. 

"Elementary Manual on Applied Mechanics.” By Andrew 
Jamieson. Ninth Edition. 1910. London: Charles Griffin & Co. 
Price 3s. 6d. net. 

“ Ilustrita Technikal Vortolibri en sis Lingui.” No. 1, 1910 
Munich : R. Oldenbourg. Price M. 1. 

“Tariff Reform as a Means of Raising Revenue." By the 
Rt. Hon. A. Ure, M.P. 1910. London: Cassell & Co. Price Id., 

“ Boletin Technologico de la Association de Peritos Industriales. 
September, 1910, Madrid: Fuencaral, 9. 


Catalogues and Lists.—Messrs. SIMPLEX CONDUITS, 
LTD., Garrison Lane, Birmingham.—Small card showing & new 
pattern of their Spookie night watch lantern, which is made square, 
instead of round as last year. No glue is used in the fixing of the 
roof piece, s0 it does not come apart because of the heat of the 
lamp. The framing is made up of specially thick card, which in 
appearance closely approximates to wrought-iron. 

THE ADNIL ELECTRIC Co., LTD., Adnil Building, Artillery Lane 
London, E.C.—36-page illustrated price list No. 125E, containing 8 
full description of their type S F direct-current motors with Vr 
poles, accompanied with tabulated prices, weights, voltages, ond 
puts, &c.; also particulars of various types of metallic starters 
regulators for pressures up to 550 volts. The motors have gm 
specially designed to meet the demand for motors suitable for 
driving machine tools where a wide range of speed regulation a 
required, or for driving high-speed turbine pumps, where, of 
account of unfavourable commutating conditions, the use 5 
ordinary motors is excluded ; also for use where considerable nd 
load capacity is required in the case of heavy intermittent Er iod 
The list gives for each range a very large number of outputs s 
shows the normal and maximum speeds within the limits of W 
these motors can be made, 
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MESSRS. MEDWAY'8 SAFETY Lirt Co. 10, Bush Lane, London, 
E.C.—12-page booklet on electric lift control gear, describing, with 
a number of appropriate half-tone illustrations, the automatic and 
semi-automatic push-button systems, car switch control, and hand 
rope control, with special reference to the firm's special and 
patented types improved as the result of long practical experience 
in electric lift design and installation. 

THE BRITISH PROMETHEUS Co., LTD., Salop Street 
Works, Highgate, Birmingham. New circular (No. 140) relating 
to their electric cooking apparatus giving a number of neat illustra- 
tions and brief notes thereon. This list has been prepared for 
circulation by electrical contractors and others in business-getting. 
Quantities can be obtained from the firm free of charge. 

“ Meter-reading by the Petersen System is the title of a booklet 
issued by Messrs. BEN JOHNSON & Co., Micklegate, York, contain- 
ing areprint of Mr. J.C. Petersen’s article on “ Meter-reading Books 
and Consumers’ Ledgers,” from our issue of January Ist, 1909, 
together with full prices and particulars of the cards, card cases, 
binders, cabinets, and other accessories required for the purpose. 
The company, who inform us that they have given attention to the 
system for many months, will send a copy of the booklet to any 
of our readers who may be interested in the subject. 

MESSRS. SIEMENS Bros. & CO., LTD., Caxton House, Westminster.— 
List No. 529 gives illustrated descriptions and prices of electric 
motor sirens. Catalogue No. 528 (20 pages), " Electric Bells and 
Accessories,” contains a variety of domestic bells of all qualities 
and finishes. In some of the inexpensive patterns the frame is of 
wrought-iron stamped in one piece. Some special lines of indi- 
cators, with unique moulding, in three qualities, each for pendulum 
and mechanical types, are included; also watertight electric bells, 
with diaphragm device, for outdoor and mining purposes, pushes of 
all varieties, contacts and small switches. 

TRE WITTON-KRAMER ELECTRIC TOOL AND Hoist Co., Witton, 
Birmingham.—New 24-page fully illustrated list showing and 
describing their electric hoisting and transporting appliances, 
suspension hoists, mono-rail electric hoists and travelling cranes, 
electric spur-geared hoists and transporters, electric friction 
winches, hand and power travel electric hoists, electric capstans and 

lifting magnets. 

THE WESTINGHOUSE COOPER HEWITT Co., LTD., 151-2, Great 
Saffron Hill, Holborn Circus, E.C.—Four-page list, No. 13, dealing 
with their mercury vapour converters, mentioning their purpose, 


principle, and action, &c. and giving prices and weights of bulbs, 


and figures of comparative cost of charging accumulators. 

THE SUNBEAM LAMP Co., LTD., 
We have received an advance copy of the Lamp Section of this 
company’s new catalogue. In the course of 20 pages, illustrations 
and tabulated sizes, consumptions and prices, appear of Sunbeam 
metal and carbon-filament standard lamps. The company emphasise 
the fact that their metal lamp is of British manufacture throughout, 
being made—including the glass bulb and the tungsten filament— 
at their works at Gateshead. A special feature of the present list 
is the inclusion of new carbon and metal-filament battery lamps 
which are specially adapted for motor-car work. 

Messrs, TETLEY & Co., Falcon Electrical Works, Bedford Street, 
Greengate, Salford.—A number of new illustrated price lists have 
just been issued, as follows :—No. 35, relating to the standard type 

Falcon motor-starters; No. 36, combined starters and shunt 
field regulators; No. 37, starter regulators for series and shunt- 
wound motors; No. 38, cinematograph resistances; No. 39, shunt 
field regulators for generators and motors. Prices and capacities 
are plainly set forth in table form in all the lists. Also list No. 40 
(eight pages), fully describing with half-tones, and diagrams of 
dimensions, their handle type oil break switches, with tables of prices 
showing these for voltages up to 600, and thence up to 3,000, as fol- 
lows :—Without automatic overload release ; with overload release 
on two phases; with overload release on three phases; and with 
automatic no-volt and overload release. 

Messrs. DONOVAN & Co., 12, Barwick Street, Birmingham.— 
Small leaflets relating to replacement fuses and fuseboards. 

Messrs. EVERETT, EDGCUMBE & Co., LTD., 117, Victoria Street, 
London, S.W.—Card intended to draw attention to their electrical 
instruments. The material on the card consists of 10 appropriate 
humorous illustrations by Hassall. 

Messrs. W. F. Dixon & Co., 60, Percival Street, C.-on-M., Man- 
chester.— New circular drawing attention to, and illustrating, their 
specialities in buffalo raw hide and waterproof paper gears. The 
firm have made alterations and extensions to their plant which 
enable them to make machine-cut gears of every description. 

Messrs. TAYLOR & Co., 40, Hatton Garden, London, E.C.— 
Leaflet illustrating a number of their bead shades for electric light, 
and stating prices of same. 

MEssRS. OZONAIR, LTD. 96, Victoria Street, London, S.W.— 
Twelve-page pamphlet fully describing with illustrations, weights 
and dimensions, prices and code-words, their Ozone apparatus 
specially adapted for laboratory and research work. Some full 
diagrams of different arrangements for use of the apparatus on 
small and large scales respectively, are given. 

Messrs. SIEMENS BROS. DYNAMO Wonks, LTD., Caxton House, 
Westminster, S.W.—Well bound catalogue of close upon 300 pages 
devoted entirely to electrical supplies. The various sections are 
indicated by a thumb index, with a key at the front of the book. 
The publication is of handy size, and considering the amount of 
matter contained in it, is less bulky than one would think. Small 
illustrations and a compact arrangement of matter, blocks and 
tabulated prices, have made this possible. Our readers may judge 
of the contents of the book from the following titles of the various 
sections: Tantalum lamps, carbon-filament lamps, arc lamps and 
carbons, installation accessories, conduits and conduit fittings, 
fittings (parts, adaptors, hand and standard lamps, pendants, elec- 


Park Road, Gateshead.— 


troliers, tantalum arcs, brackets and ceiling fittings, radiators, 
weatherproof, waterproof and street fittings), reflectors and holophane 
ware, wires and cables and Stannos wires, switches, switchboxes 
and fuses, circuit breakers, lightning arresters, instruments, instru- 
ment transformers and meters, electric heaters and cookers, electric 
bells, wires, pushes and cells. 

THE CONCORDIA ELECTRIC WIRE Co, LTD. Crown Parade, 
Cricklewood Lane, London, N.W.—Pocket tables of H.c. copper 
wires and high-resistance wires ; price list of silk and cotton copper 
H.C. copper wires and high-resistance wires (bare and silk covered) ; 
leaflet giving prices of Resistin " high-resistance metal; also price 
list of the “ Hot Point " electric iron. 


Liquidations.— Under a compulsory winding-up order 
made against the Mid-Oxfordshire Gas Light and Coke Co., Ltd., 
18-19, Ironmonger Lane, E. C., the statutory first meetings of the 
creditors and shareholders! were held on September 23rd, at the 
London Bankruptcy Court, Mr. H. M. Winearls, Official Receiver, 
presiding. The company was incorporated on October 10th, 1905, 
with a nominal capital of £50,000 divided into 2,500 preference 
shares and 2,500 ordinary shares, all of £10 each, its objecta being 
to acquire several gas undertakings with a view to economically 
working the same under one management. The company was 
nominally promoted by the Finance and Construction Co., Ltd., the 
actual promoter being E. O. Preston, who also practically controlled 
the company's operations throughout. The company purchased 
gas works and undertakings at Bicester, Woodstock, Chipping 
Norton, Bampton and Eynsham, Shipton-under-Wychwood, Charl- 
bury and Highworth, payment being made in cash and debentures. 
A Bill was presented to Parliament in which the company asked 
for special powers with regard to its undertaking. The Bill was 
considered by a Select Committee of the House of Commons, and on 
May 4th, 1906, rejected on the ground that the finances of the com- 
pany were unsatisfactory. On June 24th, 1909, the company pur- 
chased the Chipping Norton and District electric lighting under- 
taking for £10,500, which was satisfied by the issue of £7,000 
special debentures carrying a first charge on the undertaking and 
ranking with the debenture stock in regard to any deficiency, and 
by the issue of fully paid preference shares for the balance, viz., 
£3,500. No agreement has been filed with the registrar of joint 
stock companies in respect to these fully paid shares. The directors 
state that the electric lighting works were purchased by the com- 
pany in order to abolish competition. The company’s engineer, 
Mr. A. F. Painter, recommended the purchase at £10,500. The 
company’s trading resulted in a net profit of £179 from the date of 
incorporation until June {30th, 1908, but in a net loss of £4,145 
during the ensuing two years. The failure of the company is 
attributed by the directors to the inability to obtain statutory 
powers, and shortness of working capital. In the opinion of the 
Official Receiver it is also due to over-capitalisation and inefficient 
management. Mr. R. W. Thornton, chartered accountant, Oxford 
and London, was elected to act as liquidator, assisted by a 
committee of inspection. The accounts filed under the liquidation 
showed total liabilities £80,449, of which £58,530 is due to 
debenture-holders ; assets valued at £60,302; a deficiency of 
£19,796 in assets to meet the liabilities ; and a total deficiency of 
£34,501 as regards shareholders. | 

EASTON LIFT Co., Ltp.—A meeting is to be held at Express 
Works, Short Street, Southwark, S.E., on October 31st, to hear an 
account of the winding up from the liquidators, Messrs. G. H. Ide 
and L. Phillips. 


Norway.—An American Consul, in reporting upon the 
position in Norway, says: — The remarkable growth of Stavanger 
in population and in commercial importance in the past few years, 
the recent installation of its large water-power electric plant with 
the resulting demand for electrical apparatus, the city's steady 
tendency to adapt itself to the conditions of life of the modern city, 
have all tended to create and stimulate a demand for the best 
modern inventions, machines, house furnishings, office and factory 
equipment. Probably the chief difficulty in selling American 
machines in Norway, especially the more complicated, such as 
automobiles, motor-cycles, typewriters motors, and some electrical 
apparatus, is the difficulty in securing renewal parts when the 
machine needs repairs. The distance from the factory, the slowness 
of communication and transportation, and the fact that, in many 
instances, the machine remains at a standstill until replace parts 
can be secured from America, make this a serious problem, and 
result in the local customer hesitating long before buying American 
machines of this class. This fact has given those American firms 
having branch factories in Europe a great advantage over other 
American manufacturers." 


Brussels Exhibition Award.— The London agency of 
Dr. HEINRICH TRAUN & Sons informs us that the works in Hamburg 
have been awarded the Grand Prix for their exhibits at the Brussels 
Exhibition. 


Car Lighting.— Last week Messrs. C. A. VANDERVELL 
AND Co., of Acton Vale, gave a demonstration of their new 
„C. A. V.“ system of lighting motor-cars with a variable-speed 
dynamo, which has been brought to a high degree of perfection 
and simplicity. We hope to describe it in an early issue. 


Canada,—THE CANADIAN WESTINGHOUSE Co. is pre- 
paring to build an addition to its plant at Hamilton. Ontario, at a 
cost of $22,000. This is one of a series of additions which will cost 
together about $100,000.— Commercial. Intelligence, 
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Trade Announcements,—With reference to a notice 
appearing under this heading in our last issue, we are asked 
to state that Mr. T. W. Vaughan was not works manager of 
the Vaughan Engineering Installations, Ltd.; he was one of 
the first directors of the company, as will be seen from 
the registration announcement published in the ELECTRICAL 
REVIEW for June 18th, 1909, page 1013. Mr. Vaughan has now 
started business as T. W. Vaughan & Co., electrical heating and 
ventilating engineers, with offices and showrooms at Cross Street, 
Islington, and works at Fowler Road, Islington. ö 

TRE ‘ABBEY ELECTRIC Co., 17, Victoria Street, London, S. W., 
announce that their telegraphic address and telephone number have 
both been changed. The former is now Lightsome, London,” 
and the latter 4,027 Victoria.” 

Messrs. W. V. Waite & Co., Ltd., engineers, contractors, .&c., 
Gordon Chambers, 31, Queen Street, Cardiff, have just been 
appointed agents for the South Wales district for MESSRS. BRUCE 
PEEBLES & Co., LTD., Edinburgh. ö 

MESSRS. INGRAM & KEMP, LTD., of Birmingham, who are well 
known in the world of gas fittings, have just opened a showroom in 
a new building at 26 and 27, Hatton Garden, London, E.C., for the 
display of a large variety of electric light fittings and radiators 
that they are now prepared to put before the electrical trade. An 
inspection of these manufactures is invited, and lists are in course 
of preparation. l 

Messrs. RUBEROID Co., LTD., head offices, 81-83, Knightrider 
Street, London, E.C., have recently completed an extensive factory 
at Brimsdown, Middlesex, for the manufacture of Ruberoid roofing, 
damp-course, flooring, sarking felt, insulating papers, insulating 
varnishes and the well-known P. & B. tapes. The materials manu- 
factured by this company are known throughout the electrical 
industry, particularly the P. & B. insulating varnishes and P. & B. 
tapes. The company have recently brought out a 16-page catalogue 
(No. 124) of preservative paints, which, with full sets of samples of 
all materials manufactured, and catalogues, will be sent to those 
particularly interested in the matter. 


Private Meeting.—Grorce Comex (trading as the 


Premier Electrical Co.), 212, West End Lane, Hampstead, N.W., and 
4, The Promenade, Golder's Green.—A meeting of the creditors in 
the above matter was held last week, when a statement of affairs 
was submitted showing liabilities to trade creditors £771, and 
partly secured creditors £700, less security, £340-£360, making the 
liabilities total £1,121. The assets totalled £272, and after allow- 
ing for the claims of the preferential creditors, £141, there were 
net assets £131, the estate thus showing on paper a deficiency of 
£999 148. It was reported that the debtor started business 10 years 
ago in Mile End with £40 capital, and in 1909 took his present 
premises at Hampstead and Golder's Green, on which he has spent 
a fair amount in respect of fixtures. The partly-secured creditors 
are the debtor's uncles, who have at various times lent him money. 
About 10 days before the meeting they advanced him £50 in 
respect of certain wages, and the debtor thereupon assigned to them 
all his book debts, amounting to about £340. One creditor had 
levied execution, and at the date of the meeting was in possession. 
The household furniture was made over to the debtor's wife about 
two years ago under a marriage settlement. An offer was made by 
the debtor's solicitor of a composition of 4s. in the £, payable within 
four months, but the creditors considered this offer inadequate. Some 
discussion took place, and it was eventually resolved to confirm the 
deed of assignment in favour of Mr. G. E. Corfield. A committee 
of inspection was also appointed, consisting of the representatives 
of the General Electric Co., Ltd., Messrs. Peyton & Peyton, Ltd., the 
Foster Arc Lamp Co., Ltd., and the Times Electrical Co. 


Molophane Reflectors.—Messrs. Sremens Bros. 
DvNAMO WORRKS, LTD., Tyssen Street, Dalston, London, N.E.. inform 
us that they are now in a position to take orders for holophane 
stiletto reflectors. They will be supplied in three types, namely :-— 
Type E or extensive, i.e, distributing ; type I or iatensive, i.e., 


concentrating ; type F or focusing, i.e., very strongly concentrating. ` 


These are supplied in various sizes, the price for each size being the 
tame whether type E. I, or F is ordered. Stocks are held of all 
sizes up to and including No. 100 (25, 40, 60, 100), and it is hoped 
that the 150 and 250 sizes will be ready shortly. Messrs. Siemens 
are preparing literature regarding these specialities. The reflectors 
will be supplied with crinkled or plain edges. 


Large Haulage Motor.—We learn that Messrs. ERNEST 
SCOTT & MOUNTAIN, LTD., of Gateshead, have recently received an 
order for a large haulage motor for Murton colliery. This motor is 
to be operated on 3,300-volt 40-cycle supply taken from the New- 
castle Electric Supply Co.. and is for operating a 400-H.P. haulage 
gear. The motor is of a special type which this firm have recently 
introduced with windings specially designed to withstand the heavy 
overloads which are usual in work of this class, 


Bankruptcy Proceedings, —FnhEDERICK. PEACOCK, 59, 
North Station Road, Colchester, Essex, electrician.— The receiving 
order herein was made on the debtor's own petition, and according 
to the accounts filed, the ranking liabilities amount to £226, to 
meet which there are no assets, The debtor states that he has 
carried on business in Colchester for nine years, but has never had 
any business premises. He started with about £57 clear. He 
states that if he obtained a job to install electric light, he always 
went to one particular firm for the goods he required, which were to 
be supplied at 10 per cent. above wholesale prices, and in addition, up 
to November last he did all the electrical work for that firm, and 
against the work he did for them the arrangement was that they 
were to set off goods had from them by the debtor for his own 
jobs. The debtor states that no money has passed between the firm 
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and himself, and that he has had no goods from them since 
November. The firm claim to be creditors for £235, but he thinks 
they ought to give him credit for & sum of about £85, which he 
expended on labour in connection with their work, and has only 
returned them as creditors in his statement of affairs for £150, 
The major portion of the other creditors are for goods supplied and 
work done. The debtor says that he has no assets, the furniture in 
his house belonging to his wife and three sisters. He says that his 
wife bought most of the furniture, and some of the things were 
given to her by his mother. The debtor attributes his failure to 
not earning enough to pay his way, and illness of family, and he 
admits that he has known of his position for some years, hut says 
that up to November last his only creditor was the firm previously 
referred to, and they knew his position. The other debts have been 
contracted since November. | ! "E 


Worthington Pumps and Condensers.—Among the 
orders recently received by the WORTHINGTON Pur Co., LTD., are 
the following :— — ` 


Three sets of Worthington triple-expansion spumping engines, with boilers 
condensers, feed pumps, piping, &c., for Maikop Oil Fields. 
Complete surface-condensing outfit for 42,000 lb. of steam per hour, for the 
Coventry Electric. Light Station; for 25,000 lb. steam per hour, for 
Southwark Electric Light Station; for 20,000 lb. steam per hour, for 
Stretford Electri Light Station; and for 10,000 Ib. steam per hour, for 
Northampton Electrio Light Station. . , 
Five complete jet condensing, barometric and low-level outfits, also cooling 
tower for colliery and ironworks service in the Midlands. . 
Two special patent oil separators, one to deal with 80,000 Ib. exhaust steam 
r hour and the other to deal with 86,000 Ib. exhaust steam per hour. . 
Condensing outfits for the Urban Distriot Counoil of Pontypridd, and for the 
Belfast Harbour Commissioners. 
An order for 870 Worthington water meters, for the Calcutta Municipal 
» aterworks. T DEC " 2 i 8 x E 


Besides the above, & large nümber of orders have been booked 


for their duplex pumps, amongst them being over 60 for marine 
service, also centrifugal and turbine pumps up to 200 H. P. per unit. 


LIGHTING and POWER NOTES. 


. Acton.—At a meeting of the Acton D.C. on Tuesday 


evening, the deputation appointed to meet the Metropolitan Electric 


Supply Co., Ltd., with reference to the handing «ver to them of the 
Acton electricity undertaking, recommended the Council to agree 
to the company at their own expense applying for Parliamentary 
powers to enable the undertaking to be transferred to them for 3 
period of 42 years, the transfer to provide that if the Acton Council 
decides to exercise its power of repurchase under the Blectrie 
Lighting Act of 1888, it shall give the company five years’ previous 
notice in writing. The Council was recommended that there 
be a covenant that the Metropolitan Electric Supply Co. pay the 
Council from time to time such sums as would be necessary 
enable the Council to pay the annual interest and sinking-fand 
charges on the loans contracted, subject to certain provisions in 
regard to street lighting. It was further stated that with 
regard to the capital expenditure incurred by the Council on street 
lighting, the company would pay the interest and sinking-fundchargeé 
thereon only if the Whiley Council contracted: with the company t 
continue to use electricity for street lighting purposes to at least 
the same extent as at present. The report, which contained other 
recommendations, was moved by the chairman (Councillor H. 8. 
Schultess Young), and Councillor Glen proposed that the terms pro- 
posed by the deputation, as contained in their report, be declined as 
unsatisfactory to the ratepayers and consumers of Acton. On being: 
put to a vote, the amendment was carried by 12 to 10 votes, and 
on being put as a substantative motion, it was passed by 12 votes: 
to 11. Councillor Hamilton then proposed, and it was agreed, 
that the deputation be requested to obtain a revision of terme 
from the company. This having been passed, three more members 
of the Council were added to the deputation. 


Ainsworth (near Bury).—On 26th inst. this village 
was lighted up along the main streets and surrounding country 
lanes for the first time, electricity being used. There are about 
80 lamps of 50 C. P. installed, current being supplied by the Lance 
shire Electric Power Co.; the cost per lamp per annum is about 
#2 12s. 


Aldershot.—The U.D.C., on September 21st, decided to 


extend the lighting mains in Queen's Road in order to supply the 


new business premises being erected by Messrs. Miles & Miles, house 
furnishers. 


Ballachulish,—The scheme of electric haulage and 
pumping at the very extensive slate quarries of Ballachulish, in 
Argyllshire, has now been completed. Two suction gas engines 
form part of the motive power equipment. The British Electric 
Plant Co., Ltd., Alloa, carried out the contract. 


Barking.—The report of the electrical engineer upon 
extensions to the generating station has been considered in cour 
mittee. 


Bath.—The new technical institute which has just been 
opened, at a cost of 4 1.500. was completely fitted out electrically 


by Messrs. Lambert & Sons, a local firm. In all there are 100 
liz hte. 
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. Bedford.—The T.C. has decided to extend the mains so 
as to supply current to the Working Men's Club, Russell Street, the 
Ampthill Road Maltings and the Igranic works of Messrs. Adams. 
The latter firm guarantee an annual revenue of £60 for three years. 


Belfast.—A Sub-Committee of the Corporation Tram- 
way and Electrical Committee, in conjunction with Mr. T. W. 
Bloxam, city electrical engineer, is making arrangements for hold- 
ing an Electrical Exhibition in the Ulster Hall in January next. 
The Exhibition will be arranged on somewhat similar lines to the 
recent Exhibition of gas appliances for lighting and heating, which 
ie also held under the auspices of the Corporation in the Ulster 

all. 


Blackpool.—At the refuse destructor works of the T.C. 
another 40-H.P. motor is to be installed for driving the mortar mills, 


clinker crusher, tin compressor, fish offal disintegrator and other 
plant. | 


Bolton.—For the year ending March 31st, 1910, there 


was a gross profit on the electricity department of £34,941, as 
against £33,186 in the previous year. The cost of new meters and 
contributions to defray outlay on Duncan Street sub-station 
amounted to £1,454. Interest and depreciation charges absorbed 
£27,811. Against the depreciation and renewals fund account, 
£11,088 was charged, leaving a credit balance on this account of 
£21,474, £6,500 was put to the relief of the rates. There were 
915 motors in use, and the number of consumers was 2,628. 


British Columbia.— The Canadian Engineer of Sep- 
tember 15th contains the following :—'' Vancouver, B.C.—On an 
inspection trip, which will occupy two or three months, J. Buntzen, 
a director and formerly manager of the British Columbia Electric 
Railway Co., in Vancouver, has reached here from London, England. 
Mr. Buntzen will report to the board in regard to present and future 
extensions and improvements, including the project for the develop- 
ment of 100,000 H. P. at Chilliwack and Jones Lakes at an estimated 
expenditure of $10,000,000.” : 


Canada.—Our correspondent at Ottawa writes :—“ A | 


subject of much importance to Canadian municipalities with 
undeveloped water-powers is the export of water power. In this 
connection it will be noted, on the authority of the inland revenue 
department, that of the power in use developed by the Canadian 
Niagara cempanies, 85 per cent, is exported and nothing paid to 
the country that produces it. Of the nearly 400,000 H.P. developed 
at the Falls, only about 36,000 H.P. is used in Canada, the remainder 
being used to build up industries in the States. Some day in the 
near future we may want this power for our own development, and 
then the cry of vested interesta will be raised, and, if we insist on 
no longer permitting the export, what & problem our Government 
will have to face and still keep international peace. 

" Now is the time to prevent any increase of this difficulty. Let 
us retain our power or get revenue for it, commensurate with its 
value, and not be furnishing cheap power to stop our own industrial 
progress. The experience of Fort Frances, Ont., should be a lesson 
to all other municipalities. On the United States side of the falls 
stands a large paper mill which gets its power from the town of 
Fort Frances, when Fort Frances should be using the power to drive 
a paper mill of its own. The Government, without ever asking the 
municipality, gives the power company the right to export its 
power. 

„The granting of permission to the Minnesota Power and Canal 
Co. to divert water from the Birch Lake basin at the Roing River 
water shed into the St. Louis river may seriously affect the flow of 
water in Winnipeg's new power plant at Point du Bois. With 
a view to protecting the city in this matter, the Board of Control 
has forwarded to the International Waterways Commission & request 
that the permit be held up until the effect of the division on the 
Winnipeg River can be estimated, The city's power engineers are 
trying to grasp the full significance of the permit, and will report 
as soon as possible to the city, when more definite action will ke 
taken." 


The Times correspondent at Toronto says that the consum- 


mation of the Provincia] Government's hydro-electric power 
policy, by which most of the communities in the older part 
of Ontario are being furnished with motive energy from Niagara 
Falls, will be celebrated in Berljn early next month. The pro- 
ceedings will take place in a brifli 

a banquet addresses will be delivered by Sir James Whitney and 
Mr. Adam Beck, under whose supervision the enterprise has been 
carried through." 


Chatham.— The proprietors of the Theatre Royal have 
entered into a contract with the Kent Electric Power Co. fora 
supply of current to augment that generated on the premises. The 
additional supply is needed for the modern requirements for scenic 
effects on the stage. i 


Chelmsford.—The B. of G. has decided to install power- 
driven machinery at the workhouse laundry, at a cost of £560. 


Continental Notes. TUnKEYV.— The Renter telegram 


from Constantinople on September 23rd, announcing the acceptance 
of tenders of Hungarian and French syndicates for the erection of 
electric supply works in the Turkish capital, was anticipated 
by a statement made by a Buda-Pesth correspondent of a 
German newspaper on September 16th. According to the corres- 
pondent, the Ganz Electricity Co. proposes at a very early date to 
put in hand the preliminary works for the electric lighting of Con- 
stantinople as awarded to the company. The agreement concluded 
with the company was altered at the last moment, in so far that at 


ant electric illumination, and at. 


the wish'of the Turkish Governnient a French syndicate is to par- 
ticipate jointly with the Ganz Co. in the financial execution of the 
scheme. ; ZI 


Russta.—The first electro-metallurgical works in Russia have 
just been completed by the Compagnie Electro-Metallurgique de 
lOural; they are situated in the Government of Oufa, near the 
&tation of Berdiach, and are intended for the manufacture of special 
pig-iron, and more particularly high percentage ferro-chrome and 
ferro-silicon intended for use in connection with the manufacture 
of steel for armour-plates, projectiles, &c. ! i 

‘GERMANY.—The municipal central electric lighting station in 
the town of Schweidnitz is about to be extended at an estimated 
cost of £25,000. 


SPAIN.—Permission has been granted to D. José Riestra Lopez, 


Marqués de Riestra, to occupy public lands in Freixa, Caraminal, for 


the purpose of establishing an electric power station.— Board of 
Trade Journal. 

SwEDEN.—The largest generating station in the south of 
Sweden, deriving its motive power from the River Lagan, Was 
inaugurated in the presence of the King on the 17 th ult. The 
plant has a capacity of 23,000 H.P., and cost about 10 million kroner. 
The transmission line is 188 km. in length, and will supply a number 
of towns and districts. A 


Dundee.—Mr. G. C. Brown, the assessor, has now 
adjusted the valuation on the Corporation’s electricity undertaking, 
the adjustment come to being that of reverting to an agree- 
ment made with Mr. Richardson, the engineer, six months ago, 
subject to a valuation on further expenditure since that date. 


Dunster.—The Minehead Electric Supply Co., Ltd., 
have applied to the B. of T. for permission to use overhead mains 
for the supply of current at Dunster. 


East Ham.—The engineer and manager is to bring up a 
report at the next meeting of the Electric Light and Tramway 


Committee upon the question of providing additional condensing 


plant at the generating station. He has already stated that the 
plant is necessary. 


Faversham.— Two local firms of electrical contractors 
have complained of one of the employés of the T.C. “constantly 
soliciting and executing electric light orders, and protesting 
against the practice, When the matter came before the T.C. on 
September 20th, the electrical engineer stated that only one order 
had been executed by the employé in question, but he had now 
directed him not to undertake any more outside work. 


Fife.—The Tayside Electric Light Co. recently applied to 
Newport T.C. for leave to extend their wires to Bay Road by the 
usual overhead system adopted in the burgh. The Town Council 
refused to grant leave unless the underground system were adopted. 
A petition, signed by over 150 residents, in the course of which it 
is contended that no exception should be taken to the overhead 
wire system as established with official approval, is to be presented 
to the Council. : 


Grimsby.—At a meeting of the Lighting Committee. of 
the T.C. on September 21st, it was suggested that an electrical 
showroom should be opened for the display of fittings, radiators, 
lamps and other appliances. The engineer said that such a method 
had been adopted at Hull with much success. It was an expensive 
matter, however, and he doubted if the time was at present oppor- 
tune for such an innovation. No action was taken in the matter. 


Haslingden.—The L.G.B. has sanctioned a loan of 
£1,160, repayable in 10 years, for the electric lighting of the work- 
house and the new union infirmary. The Rawtenstall Corporation 
will supply the current. 


Hastings.—Our correspondent writes :—“ A battle royal 
appears to be raging at Hastings as to the desirability of substi- 
tuting electric lighting for gas at the Workhouse buildings. The 
Guardians have decided to ascertain if the Corporation can supply 
the current at a sum not exceeding that now paid to the gas com- 
pany, an average of about £280 a year. Only afew years ago when 
the Workhouse was built, gas carried the day, owing to the cost of 
installation of electric light, which was then estimated at about 
10s. per point. Mr. Botley, the gas company's manager, was called 


. in, and a scheme of lighting which he proposed was adopted. At 


the last meeting of the Guardians a long letter was received from 
Mr. Botley, but a majority of the members objected to the communi- 
cation being read till the sub-committee on electric lighting had 
reported. Meanwhile a sub-committee of the Corporation Electricity 
Committee and a sub-committee of the Poor Law authority are in 
conference. ‘Buy at your own shop,’ is practically the argument 
of those Guardians supporting the electric light; the electricity 
concern belongs to the ratepayers, and more business must be done 
in order to make both ends meet. To light the Workhouse the 
Corporation will be required to lay several hundred yards of main, 
but ex route they will be able to substitute electricity for gas at 
the Borough Sanatorium. On both the Town Council and Guardians 
the gas company possesses strong supporters, and it is uncertain 
what will be the result.” 


India,—CawnrorrE.—The Times of India says that 
in order to bring electric light and fans within the reach of 
people who cannot afford to pay outright, the Indian Electric 
Supply and, Traction Co. has been considering a scheme for hiring 
out fans and lights and wiring. | 
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The Calcutta Englishman says that the proposals regarding the 
Ghat hydro-electric scheme have matured, and the hope expressed 
by His Excellency, the Governor, in a speech delivered at Sholapur 
in July last, that the work would be financed and controlled in 
India, has been realised. It is stated that the project will be 
inaugurated by an Indian company, expected to be registered in 
Bombay in August. The capital is set down at Rs. 1,70,00,000, a 
million and a quarter sterling, of which nearly three quarters have 
been subscribed. Of this the Maharaja of Bhavnagar has taken up 
20 lakhs, and the Gaekwar of Baroda 10.” The scheme provides 
for the utililisation of two or three large lakes at Lanauli, and the 
installation of an electric transmission plant at the bottom of the 
Ghate. This will be capable of providing Bombay with 3,000 E. H. P., 
with a reserve of 10,000. It had been previously proposed to 
launch a much larger scheme, which has now been divided into 
sections, each of 10,000 H.P. The present proposal is to install 
three units, one in reserve, but if in future circumstances demand 
the operation of the larger scheme this can be conceded by the 
utilisation of the third lake at Lanauli and the installation at the 
power station of another couple of 10,000-H.P. units. The cost of 
providing 50,000 H.P. would be about Rs. 1,00,00,000. If further 
capital is to be raised to complete the larger project it is proposed 
to give original shareholders the first option in acquiring it. The 
Tatas are the promoters of this scheme.” 

The same exchange says that Messrs. J. Stone & Co., Ltd., London, 
are supplying 26 of their dynamos and 26 switches, for the electric 
lighting of passenger trains on the South Indian Railway, together 
with 875 Tonum accumulators cells. On December 31st, 1909, 
on the broad gauge section of the South Indian Railway, 270 
passenger coaches were fitted for lighting with gas on Pintsch’s 
system, and two vehicles were fitted for Stone's electric lighting. 
On the metre gauge section up to December 31st, 1909, only 218 
passenger coaches out of 1,138 vehicles had been fitted with electric 
lighting on Stone's system; but it is believed that since that date a 
further number of vehicles has been so fitted, and that other 
systems are also being given a trial. 


Kirkcaldy.— The Fife Electric Power Co. have inti- 
mated their intention of erecting a power line from Lochgelly to 
Newton of Wemyss, the proposal being to erect six lines of bare 
copper wire on wooden poles. The Roads Committee recommends 
the District Committee to grant permission only on the under- 
standing that the electric cables be placed underground so far as 
they run across or alongside roads. 


Lahore (India),—Considerable extensions to the elec- 
trical plant of the North-Western Railway at Lahore are now in 
progress. Two additional boilers, each of 4,020 sq. ft. heating 
surface, with integral superheaters and chain grate stokers, are 
under supply by Messrs. Babcock & Wilcox, together with a quantity 
of pipe work and other boiler house accessories, including a 
centrifugal feed pump by Messrs. Worthington Pump Co. The 
two additional generating sets are each of 400 Kw. output. The 
engines are triple expansion, by Messrs. Belliss £ Morcom. Further 
plant will be obtained in the course of next year, consisting of two 
more boilers and generating sets precisely similar to the foregoing, 
also an elevated barometric jet condensing plant, having a capacity 
of 45,000 lb. of exhaust steam per hour, a cooling tower of the 
forced draught type, and an economiser. The power house, when 
thus completed, will have a capacity of 2,300 KW. A large number 
of motors, aggregating some 4,000 B.H.P. are, or will be shortly, 
under supply for the completion of the electrification of the rail- 
way workshops, &c. The railway staff quarters, some 300 houses 
in all, are shortly to be provided with fans and electric lighting. 
A proposal is also on foot that the railway power house should give 
& bulk supply for the service of the Lahore civil station. 


London.—Por.ar.—The annual accounts of the elec- 
tricity undertaking for the year ended March 31st last show that 
the net income from sale of energy amounted to £42,251, showing 
an increase on the previous year of £4,441. The working expenses 
amounted to £21,835, this being an increase on the previous year 
of £2,368, while the gross profit was £20,415, as against £18,342 ; 
the net profit was £4,425 as ayainst £3.381. The total available 
surplus was 4 6.293, and it was proposed to pay various sums out 
of this of a capital nature which will reduce the unappropriated 
balance to carry forward £5,336. The increase in units sold over 
the previous year was 2,035,116, and the net cost of coal £924 more, 
the extra units thus being produced at a fuel cost of (r109d. The cost 
per unit sold was reduced by '0663d., equivalent to a reduction of 
£2,068 on the full output. The Committee states that the per- 
centage of gross profit obtained to outstanding capital at the close of 
the year was 8] per cent., an increase of 1 per cent. over the pre- 
vious year. The average depreciation set aside by the metropolitan 
companies is slightly over 14 per cent., so that the comparable 
result with company dividends is nearly 7 per cent. Loans were 
redeemed during the year to the amount of £7,020, and £956 was paid 
out of revenue for work of a capital nature, making £7,982 in all, 
or 3] per cent. of the total capital value of the undertaking at the 
close of the year. The proportions of increase in actual out- 
put are as follows, viz, private lighting (including domestic 
supply), 3 per cent.; power, 244 per cent, while public 
lighting has not varied. Since the introduction of a modified tariff 
to meet the requirements of long-hour lighting consumers, a con- 
siderable number of consumers of this class have been connected. 
Negotiations are in progress with regard to bulk supply. It is now 
possible to fully compare the actual result of the change-over from 
carbon to metallic-filament lamps in street lighting. In the year prior 
to changing over, the cost for energy supplied was £1,625, and last 


year it was £1,170, a saving of £454. The cost of lamp renewals 
was in the first instance £162, and in the second instance £320, an 
increase of £158, thus showing & net saving to the borough of £296, 
without taking into consideration the number of lamps converted 
from gas in the interval. By, the change the borough has gained 
in efficiency of street lighting from an initial 24 C.P. per post, and 
a steady diminution during use, to 50 and 100 C.P. per post without 
any material reduction during the life of the lamps. The provision 
for depreciation, continues the report, viz., 34 per cent., is not unduly 
low, and the proposals for augmentation agreed with the L.C.C. 
will considerably increase this percentage in the future. The net 
result, after providing for depreciation, is 5 per cent. profit on the 
capital value of the undertaking. 

BATTERSEA.—In order to strengthen the mains in the neighbour- 
hood of the Town Hall so as to maintain the pressure of supply and 
cope with increasing demand, a 5 concentric feeder cable is to be 
laid at an estimated cost of £720. 

HACKNEY.—On Thursday last week the Borough Council 


Electricity Department opened a showroom in Mare Street, 


where demonstrations were given of electric lighting with 
well-known metallic-filament lamps, electric cooking, electric 
heating, ventilating fans, motor driving, and, indeed, all sorts 
of things to appeal to the trade and residential ratepayers of 
the borough. The premises are small, but with their brilliant 
illumination and variety of contents they should prove both a good 
advertisement and an educative influence bringing grist to the 
departmental mill and satisfaction to Mr. Robinson, the borourh 
electrical engineer. We hardly know whether to attribute it to the 
curiosity of the juvenile mind concerning everything electrical 
that was visible through the window, or whether it was owing to 
the cookshop smell of the preparation of the luxurious (!) feast 
which was being cooked in the Archer (G.E.C.) cooking ranve, but 
all the nippers of Ackney were agog with eyes alert, mouths 
awatering and noses as near to the window pane as circumstances 
would permit. The department is going to conduct the sale of 
fittings, motors and accessories, and a roaring municipal trading 
in radiators was in progress at the time of our visit. The depart- 
ment also carries out and maintains complete electrical installations 
for all purposes, arranges cash or hire-purchase terms, and so on, in 
easy ways which may be found to meet the needs of a large portion 
of the prospective consumers of the borough. 


Morecambe,—The Corporation has decided to purchase a 
motor pump for boiler feed. 


Nantwich.—The Brine Baths Hotel is to be lit by elec- 
tricity. Current will be supplied from the Brine Baths Farm. 


Neweastle-on-Tyne, — An important extension has 
recently been made to the transforming plant at the Carville Works, 
Wallsend-on-Tyne, of the Newcastle Electric Supply Co., in order to 
meet the increased demand of the collieries in the Blyth (North- 
umberland) district, and also in the County of Durham. The exist- 
ing sub-station has been duplicated, & new building having been 
erected by Messrs. J. and W. Lawry, of Newcastle. The building 
has two floors, in the lower of which are contained four 4,(KW)-H.P. 
transformers, in oil, while on the upper floor is the switchgear for 
operating them. The transformers receive the current generated by 
the turbo-alternators in the adjoining engine room at a pressure of 
5,750 volts, and transform it to 20.000 volts, at which pressure the 
current leaves the sub-station. To reduce the heat of the oil a 
special arrangement of water-cooling pipes has been installed, 
which has added over 2,000 H.P. to their capacity. The total 
capacity of the sub-station at Carville is now about 16,000 H.P. 


Perth.—Mr. Lambert, the electrical engineer, recently 
reported to the Corporation Electricity Committee regarding the 
introduction of mechanical stoking plant. He was instructed to 
communicate with other towns, and with manufacturers, and get 
full particulars. 


Plymouth,—The electrical engineer (Mr. E. G. Okell) 
has just issued his annual report upon the electricity undertaking 
and street lighting for the year ending March 31st, 1910. The 
year had been marked by a substantial increase in the number 
of lamps connected, in the pumber of consumers of elec- 
tricity, and in the output for general supply purposes new 
business having fully compensated for the diminished con- 
sumption occasioned by the increased use of high-efficiency 
lamps. Connections for supplies to 137 new consumers had been 
made, and the total lamp connection had increased from the 
equivalent of 80,817 to 89,107 30-watt lamps. The number of 
motors increased from 118 to 162, the increase in H.P. being 1541. 
The units sold increased from 2,280,707 to 2.456,070. The gross 
balance of £11,817 represented 7°42 per cent. on the capital 
expenditure at the end of the year, this percentage being adversely 
affected by the altered rating to the extent of 65 per cent. After 
setting aside £9,692 for interest and sinking-fund charges there 
remained £2,155, of which £774 was transferred to rates, and the 
remainder, £1,381, to the reserve fund. The total amount stand- 
ing in the reserve fund at March 31st, 1910, was £11,551. An 
amount of 42.500 was, however, required to meet liabilities in 
connection with the turbine now being installed. 

The Electricity Committee of the T.C. has permitted Mr. 
E. M. Jewson, whose saw mills were destroyed by fire last week, 
to obtain & supply of power from Devonport Corporation for 
three months, pending the rebuilding of his works, on cadit. 
that if & constant supply of power is subsequently required ! 
must be obtained from the Plymouth Corporation's works. 

(Continued on page 543.) 
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ELECTRIC HAULAGE IN COLLIERIES AND MINES. 


'FHE conveying of coal or ore from the working face, where 
it is won, to the shaft bottom, whence it is raised to the 
surface, is an important operation in a modern mine, and one 
which requires an increasing amount of power as time goés : 
on, and the workings extend. While it may be possible in 
a few cases to use electric locomotives, the work is almost 
invariably carried out by rope haulage gears, formerly driven 


draw the rope after them, the main or single-drum type of 
haulage is used, and it is generally found that a gradient of 
2 in. to the yard or over will enable the tubs to self-act as 
described. The tubs are collected until there are sufficient 
to form a train; these are drawn up to the shaft bottom by 
the main rope, and then an empty train of tubs is attached to 
the same rope, and allowed to run back by gravity, drawing 
out the rope again as it goes. | 


Main and Tail.—Very frequently, however, the gradient 
may be less than 2 in. to the yard, or may vary along the 
road, so that the tubs will not run back the whole way by 
gravitation. In this case a lighter rope called the tail rope, 


fe driven from a separate drum on the haulage, is carried to 


£s the end of the main road and round a fixed pulley there, and 
is fastened at the rear of the train. As the full tubs are 
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Fig. l.—STEAM HAULAGE GEAR CONVERTED TO ROPE DRIVE. 


by steam or compressed air, but now in the more modern 
installations by electric motors. l 

The coal at the working face is first filled into tubs, which 
are taken to the main haulage road, either by hand, ponies, 
or, where the gradients are too steep for this method, or the 
quantity of coal to be handled too great, by auxiliary haulage 
gears. When a sufficient number of tubs have been col- 
lected, these are formed into a train, which is hauled to the 
shaft bottom, where the system is on the main rope or main 
and tail method. If the main haulage works on the endless 
system the tubs are hitched on to the endless rope as they 
arrive, 


Types OF Marn HAULAGES. 
Endless Rope.—If the main roads are wide enough to 


admit of two seta of rails, by far the most economical method : 


of hauling which can be adopted is the endless rope system. 
In this case the haulage gear drives an endless rope (at a 
speed of from 14 to 2 miles per hour), which extends from 
the shaft bottom along one set of rails to the end of the 
main road, where it passes round a pulley with automatic 


tightening gear, and back again along the other set of rails. 


The full tubs are attached to the one rope, and travel up 
one set of rails; the empties are hauled by the other rope 
along the other set of rails. The tubs are hitched to the 
rope at approximately equal distances apart, say 20 yards or 
80, and on a gradient the weight of the empty tubs coming 
down partially balances the weight of the full tubs going up, 
which arrangement, of course, economises power. A further 
advantage of this method is that the load on the driving 
engine is practically a constant one, so that much less power 
demand is required than where the main and tail or main 
rope systems are used. 


Main Rope.—It very often happens, however, that it is in- 
convenient to make the roads wide enough for the two sets of 
rails, and in this case some other method must be adopted. 
Where the gradient along the whole of the run is sufficient 
to cause the empty tubs to run back, and at the same time 


FÉ hauled up by the main rope they draw out the tail rope 


behind them (the drum on which this tail rope is coiled 
being allowed to revolve as this occurs), and when the train 
reaches the shaft bottom the tail rope is hitched on to the 
front of the empty train and draws it back, the main rope 
being attached to the rear of this train and pulled back with 
it, so as to be ready for the next set. 7 

The speed of working may vary from 8 to 12, or even 
15 miles per hour, according to the condition of the rails, 
the rolling-stock and the gradients. The gears may have to 
work on gradients of from level to possibly 50° in a shale 
mine, the latter conditions being almost equivalent to vertical 
winding. 

In both the main rope and main-and-tail systems, the 
demand for power varies very considerably, and the method 
is always less economical than the endless one. There is 
another system which is sometimes adopted on steep 
gradients, and that is the double-drum main rope gear, 
with one set of empty tubs going down and partially 
balancing the set of full tubs which is being hauled up. 
Where this system is adopted, either two sets of rails are 
necessary, ora by-pass arrangement on the line at a suitable 
distance down to enable the sets to pass each other. 

Method of Driving Haulages.—Originally all the main 
hauling engines were driven either by steam or often by com- 
pressed air, and auxiliary inbye haulages were worked either 


Fig. 2.—STEAM HAULAGE GEAR CONVERTED TO GEAR DRIVE. 


by compressed air, or from the rope of the main haulage by 
passing this rope round a pulley and making it drive the. 
same. Fer driving main haulàges, the engines are some- 
times placed at the shaft bottom, in which case steam pipes 
have to be taken down the shaft, and sometimes on the surface, 
the ropes passing down the shaft over suitable pulleys and. 
guides. l TEES 
E 
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It is obvious that electricity has a number of advantages 
over the above methods, for if a steam haulage is placed at 


FIG. 3.—PORTABLE ENDLESS-ROPE GEAR WITH 


FRICTION CLUTCH. 


the shaft bottom there is considerable loss in radiation in the 
steam pipes, and these also make the shaft unpleasantly warm 
and require a good deal of attention. An electric cable is, of 


course, much easier 
to install and to 
keep up and more 
satisfactory in 
every way. In 
addition to this, 
owing to the losses 
in the steam pipe, 
the electric haulage 
is more efficient 
and economical. If 
a steam haulage is 
placed at bank close 
to the boilers, its 
efficiency will prob- 
ably be as high as 
the efficiency of an 
electric haulage, as, 
of course, the latter 
has both the losses 
in its own motor 
and in the gene- 
rating plant, but 
at the same time 


the moving ropes in FIG. 4.—RoPE-DRIVEN DOUBLE-ROAD ENDLESS-ROPE HAULAGE GEARS. 


the shaft, necessary 


for the steam haulage, are of considerable disadvantage, so 


that here again the electric drive is preferable. 


Conversion of Existing Haulayes.—Very often, to reduce 


the cost of the installation or for purposes of con- 
venience, it is desirable to convert existing steam 
or compressed-air haulages to electric driving. 
This can generally very easily be done, and fig. 1 
shows a steam haulage converted to rope drive ; 
fig. 2 shows one converted to gear drive. In both 
the above cases the connecting rods have been 
uncoupled from the driving shaft, and in one case 
a spur wheel mounted on it is driven from the motor, 
and in the other case a rope pulley. In such con- 
versions the steam engine can often be left other- 
wise untouched, as a stand-by, so that in case of 
emergency it can be coupled up again in a few 
hours. Where a rope drive can be adopted, it is 
certainly the best to put in, as the flexible con- 
nection between the haulage and the motor 
relieves the latter of shock, and considerably 
prolongs the life of the bearings, working parts, 
Ke. In addition to this the rope transmission is 
very much easier and generally cheaper, both in 
first cost and maintenance. 

Three- Phase versus Continuous Current.—CGene- 


rally the power equipment of a mine will already be in existence 
before the installation of the haulage ; in any case, other 


factors will affect the decision as to whether three-phase Or. 


continuous-current plant is installed. Where, however, a 


new installation is being put down, it is desirable to bear the 
following points in mind :— ` | | 

A three-phase motor has the single advantage that it is 
inherently of stronger mechanical construction than a con- 
tinuous-current motor, but it has a number of disadvantages. 
In the first place, its speed is practically constant, and the 
speed cannot be economically varied, so that where the trains 
have to be drawn over a road with varying gradients, the 
power demanded will vary very considerably, and possibly on 
the steepest gradient may be very great. With continuous- 
current machinery the motor can be heavily compounded or 
series wound, so that it automatically slows up on the heavy 
gradients, and takes considerably less power (owing to the 
speed of the set dropping) than a three-phase machine. 
This means that not only the motor can be smaller, but also 
the generating plant, switchgear and cables. At the same 
time, the same output can probably be obtained, as on the 
level, or where the gradient is more favourable, the motor 
will automatically increase its speed again, which a three- 
phase motor cannot, of course, do. In addition to this, it is 
possible to start and accelerate a continuous-current motor 
much more smoothly, with fewer contacts on the controller 
and smaller resistances. At the same time, of course, three- 
phase motors are very largely used, as the above points are 
often not sufficiently serious to outweigh other advantages. 

Starting Con- 
ditions. — When a 
train of tubs is got 
under way it is first 
necessary to pull in 
the slack of the 
rope slowly until 
this is taut. The 
tension on the rope 
must then be in- 
creased so as to get 
the tubs gradually 
under way, one after 
the other, without 
unnecessary jerking, 
and when the whole 
set is moving the 
slack of the tail 
rope has next to be 
taken up until this 
also is just tight. 
The set is then to 
be accelerated up 
to full speed 
without jerking, 
a slight tension 
being kept on the tail rope, particularly in going down hill, 


so that the sets do not overrun the main rope and foul it. 


From the above it is clear that the controller for starting 


Fic. 5.—SINGLE-DRUM ENDLESS-ROPE HAULAGE GEAR FOR RoPE DRIVE. 


a haulage-motor must be very liberally rated, and ie 
of keeping the motor running at a slow speed some little 
time while the set is being got under way, It is also neces- 
sary that the controller should be capable of starting slowly 
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against a moderately light load, or against full load, as, of 
course, it might be necessary to start the set (in case it 
had been stopped for any reason), either down hill or on an 
up gradient. 

The question of the controller for three-phase motors is 
one which requires special attention to fulfil the above 
conditions. 

Starting on Friction Clutches.—Where the power is not 
excessive or the speed of rope not more than, say, five or 
six miles per hour, a properly designed friction clutch is often 


Fic. G. MAIN AND TAIL HAULAGE GEAR, DIRECT DRIVEN. 


handier than a controller, and has several advantages. The 
motor can be started light and run up to full speed and then 
the load taken up by gradually putting on the clutch, and it 
is thus applied at a time when the motor is under the best 
conditions for developing heavy torque with minimum 
current demand, particularly in the case of a three-phase 
motor. It is necessary that the clutch should be of a type 
which is eastly controlled and can allow of slipping, and a 
type very generally adopted consists of a clutch strap attached 
to the haulage drum itself, the strap being lined 
with wood blocks which grip like a brake on a clutch 
track, which is keyed to the driving shaft. The drum is 
bushed with gun-metal, so as to run loose on the shaft, and is 
provided with a suitable arrangement of 
levers and sliding collar for gradually 
tightening the clutch strap, so that this 
slowly tightens on the revolving track and 
starts up the drum. Generally a screw 
and hand wheel is provided at the driver's 
platform for doing this. "This clutch is 
very simple in operation, there is prac- 
tically nothing to go wrong with it, and 
the only wear takes place on the wood 
blocks, which can be easily and cheaply 
renewed. Fig. 3 shows such a clutch 
fitted to a portable endless gear. ‘The 
Hele-Shaw clutch is also a good deal used 
for small gears and gives good results. 
General Types of Electric Haulages.— 
A few examples of various haulages may 
be of interest, and illustrations are here 
given of gears for both direct and rope 
drive, In the case of the direct-driven 
haulages, the motor is generally mounted 
on the haulage bed; in the case of 
large gears the motor shaft should always 
have a flexible coupling and drive a short 
countershaft running in two separate bearings and carrying the 
pinion. This arrangement, to a certain extent, relieves the 
motor of shock, and what is more important, reduces the 
wear on the motor bearings. With three-phase machinery 
where the air-gap is small it is much better to have the 
motor bearings quite independent of the gearing bearings, 
which thus take the greater part of the wear. Where motors 
running at high speeds are employed, or a big ratio of reduc- 
tion is required, helical machine-cut gearing is being con- 
siderably used, as this gives high efficiency and silent running. 
It is, of course, considerably more expensive, and where the 
additional noise is not objected to, straight machine-cut teeth 


work very well, the motor pinion being of forged steel, and 

the pinion into which it gears cast-iron, both with machine- 

cut teeth. The main gearing on.the drum-shaft, which runs 

at a slow speed, is generally machine moulded, For smaller 

portable gears a raw-hide pinion can be employed as long as 

it can be kept moderately dry, but if it has to work in a 

very damp position the raw hide is liable to swell and give 

trouble. Where it is practicable, a rope drive makes by farthe 

sweetest means of transmitting the power, and as one set of 

gearing is done away. with, the cost of the rope drive is just 

about the same as, or, 

if anything, a little 

cheaper than, the gear 
CCE 

Fig. 4 gives a very 

good idea of a modern 

underground haulage 

room, and shows two 

double- road endless- 

rope haulage gears. 

Each of these gears 

is driven by cotton 

ropes from a motor 

P. placed in front and on 

ji one side so as to be 

clear of the haulage 

ropes, the motors being 

of the ordinary three- 

phase slip-ring type. 

‘These motors are 

normally started light, 

with the friction clutches thrown out, and are left running 

constantly. Any starting or stopping of the haulage rope 

which is required is carried out by means of these clutches, 

which are of the type already described. The driver stands 

at the back of the gear, where the hand-wheel for operating 

the clutches and also the brake levers are placed. 

Fig. 5 shows a single-drum endless-rope haulage gear 
arranged for rope drive with friction clutch. These endless 
gears can be made with any number of drums for working 
separate roads, sometimes as many as five drums being driven 
by a single motor. 

Fig. 6 shows a main and tail haulage gear driven direct 
by means of a three-phase motor, the motor being normally 


FIG. 7.—PoORTABLE DOUBLE-ROAD ENDLESS HAULAGE GEAR, 


rated at 150 H.P., and capable of working up to 300 H.P. 
before falling out of step. The machine is of the slip-ring 
type, with slip-rings outside the casing contained in a cast-iron 
protecting case. The haulage drums are about 6 ft. diameter 
on the trod. Each drum is provided with a powerful band 
brake controlled by foot lever carried to the back of the 
haulage, and placed conveniently for the driver, and is also 
provided with a friction clutch of the type already described, 
with screw and hand wheel for throwing the drums in and 
out of gear. A single hand wheel is provided for operating 
the two clutches, so arranged that when one drum is thrown 
in gear the other is free to revolve as required, and also 
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provided with a central position in which both drums are out The above illustrations represent some of the standard plant 
of gear. manufactured by Messrs. Ernest Scott & Mountain, Ltd., 

Fig. 7 shows a portable double-road endless haulage of and the illustrations have been supplied by them. 

30 H.P., a single motor driving the 
two drums through standard friction 
clutches. Separate hand wheels are pro- 
vided for working these clutches, at the 
back of the gear, where also are the foot 
levers for the brakes. The whole gear is 
built up ona steel-plate framing stiffened 
with angle-bars, and designed so as to 
be rigid and at the same light. All 
parts are bolted together, so that the 
whole can be taken apart at bank and 
easily re-erected underground. 

Auxiliary Haulages.—]n these days 
small auxiliary haulages of from 5 to 20 
H.P. are rapidly taking the place of 
ponies, and a few illustrations may be 
of interest. 

Fig. 8 shows a portable tandem 
main and tail haulage mounted on 
trolley wheels. The haulage is driven 
direct by a 20-H.P. motor of S 
either the three-phase or continuous— x | 
current type. The first motion re- ^ es UE 
duction consists of a Hans Renold : PPS. 
silent chain, and the second of 


main spur gearing. The motor is FIG. 9.—SINGLE-DrUM PORTABLE HAULAGE GEAR. 
mounted on the haulage, and a foot- | 
plate is provided at the back for the driver, on which the Calculations of Potter. The calculations of power for all 
controller and switch for operating the motor, together with ^^ classes of haulage are all comparatively simple, but conditions 
TABLE I.—H.P. REQUIRED FOR MAIN AND TAIL TABLE II.—H.P. REQUIRED FOR ENDLESS-ROPE HAULAGE ON 
HAULAGE AT 10 MILES PER HOUR. ROAD 1,000 YARDS LONG. 
kana ee LOAD IN TONS. | OUTPUT IN LB. PER MINUTE. 
incline incline | „ i Dae — 
N Vf. ̃ ( mue 
per yd. | per yd. 5 7˙ 1015. 20 | 25 30 35 40, 45 50 200 300100 00 600 700/800 sl bi 1250/1500 1750 RR cis tl iat ii 
i : | ' ' ] | 
ES $lelsslolele]sto[o|ulodo o olo [o |o 0134 9-39. 1-9 4-0 40 10 1071 81 9 
—1 1 | 8°3/12°5/16'6| 2533241'4| 50) 58/664| 76 80'N| '5| ^70| 1| I'2 1˙5 17| 2| 23| 25| 31| 3˙7 44| 5 | 5˙60 62| 69| 75 
0 2 |16°7| 25 |33°3| 50066˙6 83 1001161330 150) 166 1 | 175] 2| 25, 8 3˙5 4| 46 5 | 63| 76| 89/10 |114|127| 14 | 15 
1 3 |25|377| 50 75/100 |125 |150/175200 | 225| 250 1°5| 2˙3 3| 3°8| 4'6| 53| 6| 68} 7T6| 9•5 114 13:3 152] 17 19 | 21 | 23 
2 4 |33:4| 50/67:5]100/134 |167 200233270| 300| 3342 3 45 6 |7 | 8| 9 10 |126|15 |176|20 |23 |26 | 28 | 30 
3 5 L5 62/83:5/1125|167 208 |250 290/334 | 375| 416|276| 3'8| 5| 63| 76, 8'9| 10114 12°7/ 15/8, 19 22˙325˙4 28 |32 | 35 38 
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5 7 |583| 87 117 175/234 |294 350408468 525 588| 375| 5°3] 7 88/105/12:4 14 |16 | 17°7/22 26˙5031 |35 40 | 44 | 49 | 53 
6 8 |66°3/100 133 200,267 333 |400/465/532 | 600 666 4 | 6 810 12 14|16/|182 20°4] 25/3, 304/35 |41 |45 51 | 55 | 60 
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10 | 12 99150 200 300400 |500 (600/696 800 | 9001000/6 | 9 |12 15218221324 273,30 |38 |45 |53 |61 |68 |76 | 83 | 90 
11 | 13 [108 |162 217 325433 [542 650755868 | 9751080, 6'5| 9°8| 13 |16°4/19°823 |26/2976 33 |41 |49 |57 |66 74 82 | 90 | 9 
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12 14 116 174233350466 |584 700815 1168) 7 |1076| 14 1777 213 24˙8 28 ous 35'4|44 53 62 |71 | 80 |88 | 97 106 


the brake levers and lever for throwing either drum into gear, vary so much that general rules of course cannot be given. 
are placed. This haulage is also built up of steel plates, so It is first necessary to have particulars of the length of the 
as to be strong and light. road, with maximum and minimum gradients in each 
direction (preferably a contour of the road 
should be obtained), the quantity of coal which 
it is required to haul along this road in a given 
time, say eight hours, and the maximum speed at 
which the set can be run, depending on the con- 
dition of the road and the way the rails are laid. 
The capacity of the tubs and the weight of the 
tubs are then also required, and from this can be 
calculated the number of tubs which have to be 
drawn along the road in a given time. As the 
maximum permissible speed is also known, the 
time required for a complete journey from the 
face to the shaft and back again can be caleu- 
lated, due allowance being made for the time 
required for changing the sets. The number 
of the tubs required in a train or set can 
then be obtained from the above figures. It H5 
Fic. 8.—PORTABLE TANDEM MAIN AND TAIL HAULAGE GEAR. next necessary to find the power which will be 
required at the maximum gradients 1n either 

Fig. 9 shows a similar type of gear, but arranged with direction, and where main rope or main and tail haulage 1$ 
single drum for use on gradients where the tubs will self-act, installed, this power is equal to the power required to hau 
and endless gears can also be obtained on the same lines. the total weight of the train up the gradient plus the power 


- 
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required to. overcome the friction of the train and the 
friction of the main and tail rope. The power required to 
raise the total weight of the train can be easily calculated, 
but the power required to overcome the friction of the rope 
and the friction of the train is a very variable quantity, and 
depends almost entirely on local conditions, such as the 
number and condition of the pulleys for supporting the rope, 
condition of the rails and rolling stock, &c. 

It has been already mentioned that with a gradient of 
2 in. to the yard it is generally found that any set of tubs 
will self-act down the incline, drawing the rope after it, 
and hence it follows that if an allowance of 2 in. to the yard 
is added to the actual gradient against which the load has to 
be hauled, this will generally cover all that is required to 
overcome the friction of the sets and rope. Assuming, there- 
fore, that a train had to be hauled up a gradient of 4 in. to 
the yard, in order to make allowance for friction, &c., it 


would be assumed that the gradient was 6 in. to the yard, 


and calculations based on this would cover friction. Of 
course, on very long roads, an additional allowance would 
have to be made. It isa very safe rule, however, in calcu- 
lating power for mining work, always to makea liberal allow- 
ance everywhere, and to put in liberally rated plant, as when 
once this is installed it frequently receives very different 
treatment to what was originally intended. 

Endless Rope Calculutions.—In the case of endless rope 
. haulage, as already described, the empty tubs coming back 
practically balance the weight of the full tubs going 
forward. The weight of coal delivered in a given time 
multiplied by the distance through which it is being raised 
represents the actual work done, and to this, of course, must 
be added an allowance. for friction, both on the full and 
empty tubs, and on the rope. On an average length of road, 
this can again be taken as about 2 in. or 3 in. to the yard, 
and the power can be calculated in a fairly simple manner. 

For rough calculations the two tables given herewith 
explain the system. These tables have been prepared by 
Messrs. Ernest Scott & Mountain, Ltd., and are given in 
their recent mining publications. 


POWER FOR FOUNDRY EQUIPMENT. 
[COMMUNICATED. | 


IT is well known that in fitting motor drives to machine 
tools there is a tendency to install motors of too large size. 
This arises from the fact that the power requirements of the 
machine are seldom known with any degree of accuracy, 
and the power necessary is often approximated, and a 
liberal allowance added in order to be on the safe side. This 
results in considerable loss in efficiency, because the ordinary 
motor is most efficient ‘at, or near, its designed full load. 
It often occurs also, that the power required to drive a 
machine changes with the character of the work done and 
the methods employed, so that a motor which was at one 
time of the proper size may very easily, under different 
conditions, be either too large or too small. Determination 
of the power actually required or delivered by the motor by 
simple voltmeter or ammeter readings is a comparatively 
easy matter, and, where the electric drive is used, motors 
can be changed without much trouble. Tests often show 
that such changes would promote efficiency, as the following 
changes, made as a result of tests of electrically-driven tools 
in a large foundry, amply prove. 

In this foundry a 40-H.P. six-pole motor, rated at 975 
R.P.M. light and 840 revolutions loaded, used for driving a 
Roots blower, one hour after starting took 26 kw. A 
35-H.P. motor running at 900 revolutions was eventually 
substituted for this motor, and a corresponding gain in 
efficiency was the result. For driving a sand mixer a 5-H.r. 
motor running at 1,200 R.P.M. was employed; this motor 
took 0:92 xw. lightly loaded and 1:84 Kw. when fully 
loaded. It has since been replaced by a 4-H. p. alternating- 
current motor, running at 1,200 revolutions. A 7-H.P. 
motor, running at 950 revolutions, driving a suction fan, 
consumed 2:86 KW. when working at normal load ; this 


motor has now been replaced by a smaller one running at a 
greater speed—viz., 5 H.P., 1,800 revolutions. A line shaft 
was originally driven by one 30-H.P. motor, running at 650 
revolutions, and taking 2:2 kw. light and 3:5 kw. fully 
loaded. This has just been taken out, and in its place a 
74-H.P. motor has been installed, the speed of which is 
1,200 R. P. M. 

These changes were found to work so satisfactorily that it 
was decided to replace all the motors driving the remainder 
of the foundry-house plant. Accordingly, a 24-H.P. motor 
having a rated speed of 1,620 R.P.M., used for driving a 
double grinder, which, with the grinder idle, consumed 
0°68 KW., and with two men grinding light castings, con- 
sumed from 1:1 to 1:8 KW., was replaced by a 2-H.P. motor, 
rated at 1,800 R.P.x. Two instances occurred in which it 
was found desirable to increase the size of the motors. The 
first of these was in the driving of a 36-in. exhaust fan 
employed in the removal of gases from the core room and 
ovens; here, a 2-H.P. motor, running at 1,280 R. P. u., and 
consuming, under normal load, 1:8 Kw., was replaced by a 
3-H.P. motor running at 1,800 R. P. u. In the second instance, 
a 23-H.P. motor, rated at 1,800 R. P. u., driving a 36-in. band 
saw, a 14-in. bench saw, and a 7-in. lathe, showed the following 
conditions : Driving the shaft, light, the motor consumed 
0°66 KW.; driving a band-saw on 2-in. pinewood, the con- 
sumption was 1:1 Kw. ; driving a band-saw, with 2-in. plank 
on bench saw, the consumption was 3:3 kw. This load was 
80 excessive that the motor speed was reduced to 70 per cent. 
of normal. The motor was eventually replaced by a 5-H.r. 
motor, running at 1,800 R. P. . 

It remains to be added that the original motors were all of 
the direct-current type designed to operate on a 500-volt 
circuit ; the new motors were all of the three-phase alter- 
nating-current type, wound for 550 volts. 


LIGHTING and POWER NOTES. 


(Continued from page 538.) 


Radeliffe, —The U.D.C. has decided to extend moral 
support to the Bill of the I.M.E.A., seeking powers to enable local 
authorities to supply fittings, &c., and to wire consumers’ premises, 
by requesting the local Member of Parliament to support the 
jx The Council hold the powers sought for by their local 


Ramsgate.—The E.L. Co. has made generous con- 
cessions to tradesmen for illuminating their premises during the 
shopping week which commences next week, and has offered prizes 
for the best illuminated shops. 


St. Just (Cornwall),—There is every probability of 
St. Just being supplied with current for lighting, owing to the 
Urban Electric Supply Co. bringing a cable to Botallack: 


Southend,—The T. C. has decided to apply to the 
B. of T. under Sec. 6 of the E.L. Act, 1909, for authority to supply 
current to a cinematograph hall at Leigh-on-Sea, owned by Mr. J. 
Mitchell. The Leigh U.D.C. has consented to the application. 


Stirling.—The Council has granted permission to the 
Scottish Central Electric Power Co. to cross eight roads from Denny 
to Stirling with high-tension overhead wires. 


Wakefield, —W^e are informed that our note on page 460, 
so far as it refers to meter rents, is not quite correct; the charge 
for meters is only being put on in order to increase the revenue 
from those consumers whose demands are inadequate to meet the cost 
of service charges. When the quarterly account for electricity sup- 
plied amounts to 2s., the meter charge will not be enforced. 


West Ham.—Application was made during the vacation 
to the L.G.B. for a loan of £7,946 for motors, and £6,027 for a 
turbo-alternator, and sanction has been received from the Board to 
the raising of these amounts, The Electricity Committee reports 
that in connection with the accounts of the undertaking to 
March, 1910, it has decided to write down the value of certain 
stores by £2,800, and has agreed to the appropriation of part of 
the reserve fund to meet the deficiency. The Committee further 
reports that on a communication from the borough treasurer, it 
has resolved to ask the Finance Committee to include a sum of 
£18,000 in the next half-year’s estimates, being the estimated 
deficiency on the electricity undertaking at March 31st. 1911. Mr. 
Couzens, the electrical engineer, reported that with regard to the 
contract for the new turbo-alternator, placed with the British 
Westinghouse Co., the contractors agreed to replace the existing 
3,000-KW. turbine with one of the Rateau type, the guarantees 
being the same as for the new set provisionally ordered; which latter 
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are materially better than those in the original contract. The 
contractors state that these figures were given in good faith, but 
they were not prepared to guarantee them under penalty ; they are, 
however, prepared to make guarantees substantially better than 
those covered by the original specification. With regard to the 
delivery of the new turbo-alternator, the order for which has been 
provisionally placed, after investigation, Mr. Couzens was not 
satisfied that the contractors could adhere to the original delivery 
given for December of this year. As, due to different causes, some 
of the new supply contracts will not commence until after the 
Winter's load, as far as can be seen the machine will not be required 
until next year, say, in July. He, therefore, recommended that this 


Wigan.—The T.C. has received from the L.G.B. sanction 


to a loan of £30,083 for E.L. purposes. 
Wolverhampton.—4A IL. G. B. inquiry was held on 


Friday into the application of the T.C. for a loan of £6,710 for. 


extensions to the refuse destructor and power plant nt the Crown 
Street depót. It was explained that by the additions a greater 
amount of steam would be supplied to the electricity department 
during the hours when it was most needed. "There was no opposition. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The Tramways and Electrical Committee on 
19th inst. considered a scheme submitted by the sub-committee 
in connection with the proposed tramway extensions in various 
parts of thecity. After considerable discussion, it was decided, in 
connection with the proposed new line from Antrim Road to Old 
Cavehill Bridge, to omit from the sub-committee's report the 
recommendation to purchase the interests of the owners of the 
old Cavehill railway, which lies to the north of the proposed 
extension. The recommendation with regard to the M'Art's Fort 
extensions was adopted by the casting vote of the chairman, and 
this, with the other extensions already agreed to, was ordered to be 
submitted to the Council. 


Bradford.—During the past year an extended trial has 
been given on oneof the tramcars in the service of the Corporation 
to a life-guard invented by Mr. Burton Smith, of Cottingley, an 
employé of the Bradford Tramways. The invention causes the 
platform to fall completely down to the ground when required, 
whilst a simple device locks it firmly in that position, so that 
nothing can get underneath it. The usefulness of the invention 
was demonstrated when a car ran into a boy, who was safely caught 
on the life-guard none the worse for his exciting experience. 


Brazil.—American Vice-Consul-General J. J. Slechta 
reports from Rio de Janeiro that the President of Brazil recently 
Jaid the corner-stone of one of two 32,000-H.P. electric power 
stations which are to furnish the motive power for an electric rail- 
road between the port of Victoria and the city of Itabira, in the 
State of Minas Geraes. The railway will be about 400 miles long, 
and will tap one of the greatest sources of Brazil's wealth in iron 
ore. One of the large waterfalls on the River Doce will furnish the 
power for one of the stations, and a large waterfall on a tributary 
Stream will drive the second station. At Itabira it will connect 
with the Central of Brazil Railway, with which it will have mutual 
traffic agreements. It is expected thus to land at least 3,000,000 
tons of ore annually at Victoria at an estimated cost for transporta- 
tion of about four-tenths of a cent per ton-mile. About 250 miles 
of an existing steam railroad are to be utilised for this railway, the 
gauge to be changed from narrow to standard. The electrical 
equipment is to be furnished by a large British concern, the entire 
project being financed by British capital interested in the develop- 
ment of the iron-ore deposita. 


Canada.—Toronto.—The Daily Telegraph states that 
the experts who were appointed to report as to the practicability of 
constructing a system of underground railways in the city of 
Toronto say that a complete system of three tubes radiating from 
the centre would cost £4,600,000 to build, and could not be expected 
to pay at first, though before the expiry of the Street Railway 
franchise in 1921 the system would be self-supporting. ‘For 
various reasons, the city cannot at present face with equanimity 
such an addition to her expenditure. Toronto has just now more 
than one large project on the stocks. Her trunk sewer, water 
filtration plant, and civic electrical service are to cost something 
like E 1, 800, 000. For the moment the tubes must wait." 


Continental Notes. —TURKEL.— It is announced from 
Constantinople that an agreement has now been arrived at between 
the Turkish Ministry of Works and the management of the Con- 
stantinople Tramways Co. in regard to the question of the conver- 
sion of the lines to electric traction, and the agreement is on the point 
of being signed. The execution of the work will render necessary 
various expropriations of property, and the company is required to 
pay £T.130,000 for this purpose. The company undertakes to pay 
to the city prefecture a fixed rate for the supply of energy per 
unit, and the annual sum is not to be less than 43.000. In the 
event of the net receipts of the tramways exceeding 6 per cent. of 
the share capital, the surplus is to be divided between the prefecture 
and the company, which is reported to have already made a large 
reduction in passenger fares. 


ITALY.—The Ministry of Public Works has approved the plans 
of the "Società Italiana per le Strade Ferrate del Mediterraneo” 
for a railway from Umbertide to Terni vid Todi; granted the appli- 
cation for & concession for the construction and working of an 
electric railway from Argegno to Lanzo d'Intelvi; and reported 
favourably on the proposal to link up the Iseo-Rovato railway with 
the Milan-Venice line, and on the application lodged by the 
" Società Edison for the construction of an electric tramway from 
Affori to Varedo, this being an extension of the Milan-Affori tram- 
way. Beard of Trade Journal. a 

La Société des Chemins de Fer Napolitains is reported to be con- 
sidering a project for the conversion of its railways in the Naples 
district to electric traction. | l 

GERMANY.—À concession has recently been granted for the con- 
struction of an electrical tramway between Burkheim and Oggers- 
heim, Bavaria. The municipal authorities of the first-named town 
are interested in the scheme. | 

AUSTRIA.—Plans are being prepared in respect of a projected 
electric tramway in the town of Smichow, Bohemia. 

SPAIN.— Don Mariano Gual, Count of Ayamans, and Don Alfonso 
Chopitea have applied for & concession for the construction and 
working of an eleotric tramway from C'as Catalá to Palmas station 
(Balearic Islands).— Board of Trude Journal. | 


Dundee.—The Tramways Committee has decided that 


only the. necessitous blind will in future be granted free passes on 
the cars, the present free tickets to nurses, Salvation Army officers, 
&c., being withdrawn. In lieu of the passes a grant of £50 will be 
made to the Infirmary. 


East Ham.—A letter has been received from the Barking 
U.D.C., with reference to the expiration of the agreement for the 
running of the East Ham care in Barking on November 17th next, 
and inquiring whether East Ham has any suggestions to make as to 
a scheme of interrunning between the tramway systems of West 
Ham, East Ham, and Barking. The East Ham Tramways Com- 


. mittee has left the matter in the hands of the engineer and 


manager to negotiate and report upon. EE 
Halifax.—The Corporation Tramways Committee on 


September 23rd received a deputation from Barkisland, Soyland, 


Rishworth, and Elland District Councils advocating the extension 
of the tramways to Ripponden and Elland. Mr. Spencer, chairman 
of the Committee, stated that having to transmit energy to long 
distances caused a loss in voltage, while there was also the question 
of the maintenance of the roads, District Councils could not legally 
relieve the tramways from paying ratcs, but they could do it in 
another way, and that was by paying an annual subsidy. He 
informed the deputation that that was the basic principle upon 
which the Corporation would be prepared to negotiate with the 
local authorities. The Tramways Committee would start from that 
point, and the question of the amount of the subsidy could be 
determined by negotiation. 


Keighley.—The T.C. has resolved to promote a Bill 
authorising railless trolley vehicles for a number of routes in the 
district. l | 


Kent.—It is proposed to construct a light railway 
between Headcorn and Maidstone, at a oost of £129,000. The 
Hollingbourne Council is considering the question of contributing 
£5,000 towards the scheme. 


London.—L.C.C.—The Council has decided that ne- 
cessitous blind persons properly authenticated, and accompanied by 
a guide, be carried free on the Council's tramcars, and that the 
guide be charged the usual fare. Free passes are issued to authori- 
ties of institutions at which such blind persons live or are 
employed, by the Chief Officer of Tramways. | 

On Friday last the District Railway brought into use a new 
system of fog signalling, which acts automatically in conjunction 
with the ordinary signals; a magazine charged with detonators 18 
provided, and these are laid on the rail when required hy 8 
mechanical device. 

On October 3rd the London Tube Railways will add to the number 
of their non-stop trains, generally accelerate the speed, and provide 
for shorter stops at stations. The lifts will be put in connection 
with the track, so that liftmen may better know of the approach 
of trains. 


* 

Mexico. H. M. Minister at Mexico city reports the pub- 
lication of two contracts between the Mexican Government and the 
Compania de Tranvias de Mexico for the construction of electric 
railways, as follows: (1) From Ixtapalapa, a suburb of Mexico 
city, to Puebla, a distance of 160 km. (about 100 miles), and (2) 
from Santa Fé, another suburb of Mexico city, to Toluca, a distance 
of 52 km. (about 32 miles) These railways will be in direct 
connection with, and will form an extension of, the electric tram- 
way system already in operation throughout Mexico city and the 
adjacent suburbs. Surveys for each line must be begun within six 
months from August 24th; 5 km. of the line must be com- 
pleted within two.years, and the whole line within ten years. The 
gauge of both lines is to be 1435 metres. Construction materials 
&c., for the work may be imported free of duty for five years. The 
address in Mexico city of the Compania de Tranvias de Mexico, 
S.A," which is a Canadian company, is Indianilla, Mexico, p.F— 
Board of Trade Journal, 


Scarborough.—The Scarborough Tramways Committee 
has given notice of its intention to cease running the Ld : 
Scarborough during the winter months commencing October 15th. 
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 Southend-on-Sea,—The Tramways Committee of the 
T. O. hae under consideration a comprehensive scheme for extending 
the tram ways, including an application for a line to Hadleigh. A 
six months’ trial of meters for detecting waste of energy on tram- 
cars through careless or inefficient driving is to be made. 


U.S, A.-—According to newspaper reports, 46 people were 


killed and a number of others seriously injured. in a collision 
between two electric trolley cars on a short curve of the Wabash 
Valley line. = car was going at 40 and the other i 25 miles an 
hour. . 


Watford. —A long discussion took place at the last 3 
ing of the U. D.C., upon a proposal that the clerk be instructed to 
prepare a case ‘opposing the Herts County Councils proposed 
Parliamentary Bill, in which it is intended to obtain powers 
to install the railless traction system through Watford. In the 
result it was decided to proceed to the next business. It was men- 
tioned that the Metropolitan Tramways Co. are bearing the whole 
of the expense of sending a deputation from the Council to Berlin 
and Vienna to see the railless system working in those cities. 


West Ham.—tTwelve additional cars of the bogie type 
are to be obtained by tender in the ueual way. Application is to 
be made to the B. of T. for sanction to a loan of £11,000 for the 
estimated cost. 

Weymouth.— The T.C. has resolved to apply for electric 


tramway powers, 


TELEGRAPH and TELEPHONE NOTES. 


Atlantic Cable Licences. —Notice i is given in the London 

Gazette, by the Board of Trade, that the American Telegraph and 
Cable Co. and the Western Union Telegraph Co. have applied for 
.the renewal of their licence to maintain and use at Sennen Cove, 
Cornwall, two telegraph cables from America, and for a licence to lay 
down two additional cables, The applications will be considered on 
5 22nd, and any objections to them should be lodged before 
that date. 


Submarine Cable.—A concession has been granted by 
the Government of Costa Rica to a British subject for the establish - 
ment and working of a submarine cable between Colon and Limon. 
The right to establish one wireless telegraph station in the Republic 
is also granted. The name of the concessionaire may be obtained 
by British firms from the Commercial Intelligence Branch of the 
Board of Trade. | 


Wireless Control of Vessels.—According to the daily 
Press, successful experiments have been made near Nuremberg with 
a motor-boat controlled by electric waves, on a system devised and 
carried out by two Germans—C. Wirth and C. Beck. 


Wireless Telegraphy.—With the aid of a kite to sup- 

. port the antenna, Mr. Marconi has succeeded in receiving signals 

from Clifden and Glace Bay on board the Italian Lloyd steamship 

tut aie Mafalda, at distances up to 3,500 miles, in broad day- 
t 


CONTRACTS OPEN and CLOSED. 


i 2 | OPEN. 


Ari Mun y October Ist. A copy of the speci- 
fication issued by the municipal authorities of Mostar, for tenders 
for the installation of plant for the supply of electricity to the 
town, has been received in London from the British Consul. Tenders 
should be addressed to the Stadtmagistrat, Mostar, Bosnia-Herzego- 
vina. The specification (in German) may be seen by British firms 
at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, London, E. C. 


Australia. — October 4th. Telegraph and telephone 
insulators for the P. M. G. s Department in all States. See Official 
Notices " August 12th. 

October 4th. —Telegraph and telephone material, for the P.M.G.'s 
Department in Victoria. See “Official Notices August 19th. 

October 4th.—Telephone material, for the P.M.G.'s Department 
in Victoria. See Official Notices” August 19th. 

October 5th.—5,000 porcelain insulators, for the P.M.G.’s Depart- 
ment in New South Wales. See “Official Notices" August 19th. 

October 17th.—Telegraph and telephone material, for the Deputy 
Postmaster-General, Hobart. Commonwealth High Commissioner's 
Office, 72, Victoria Street, London. 

VICTORIA. —Telephone cable and insulators; for the P.M.G.'s 
Department in Victoria. See Official Notices " September 2nd. 

MELBOURNE.—H.M. Trade Commissioner for Australia (Mr. C 
Hamilton Wickes) reports that tenders will be received at the office 
of the Deputy Postmaster-General, Melbourne, as follows: 
October 18th, for 23 miles of telephone cable (Schedule No. 284), 
and 500 composition insulators (Schedule No. 374); October 25th, 
for 10,000 Cordeau inslators (Schedule No. 373). 


the Acting Secretary, Council Rooms, Shanghai. 


TASMANIA.—October 17 th. Telegraph and telephone instruments 
and material, for the P. M. G. See Official Notices September 2nd. 

MELBOURNE.—October 25th.—Deputy Postmaster-General. Elec- 
iriclighting material (Schedule No. 311). Deposit required with 
each tender. Local representation necessary. For copies of the 
specification and form of tender apply to the High Commissioner in 
London for the Commonwealth of Australia, 72, Victoria Street, 
S.W., where preliminary deposits may be paid. 

November 2nd.—1,000 25-C. p. metallic-filament lamps. for 110 
volts, D.c., for the P. M.G.'s Department in New South Wales. Bee 
“ Official Notices to- day. 

November 2nd.—Insulators, covered wire. phosphor-bronze wire, 
and galvanised- iron stranded wire, for the P.M.G.’s Department in 
Queensland. See “ Official Notices ” to-day. 

November 23rd.—Cable, ironwork, pipes, conduits, switchboards, 
telegraph and telephone instruments, &c., for the P. M. G. 's Depart- 
ment in Queensland. See Official Notices ” to- -day. 


Balearic Isles,—November 19th. The Spanish Ministry 
of Public. Works (Ministerio de Fomento), in Madrid, is inviting 
tenders for the concession for the construction and working of an 
electric tramway between C'as Catala and the station at Palma in 
the Balearic Isles. | 


Birkenhead. October 5th. ' Electrical sundries, &c., 
for a year, for the Mersey Railway Co. J. Saaw, general manager 
and secretary, Central Station, Birkenhead. 


China, — SHANGHAI. — October 10th and 20th. The 
North China Herald of August 12th contains a notice to the effect 
that tenders ara invited by the Shanghai Electricity Department 
for the supply of the following :—(1) Electric heating and cooking 
appliances (tenders October 10th); (2) 10,700 carbon-filament lamps 
(tenders October 20th); (3) 15,000 metallic-filament lamps (tenders 
October 20th). Sealed tenders, marked “Tender for Heating and 
Cooking Appliances,” or as the case may be, should be addressed to 
Conditions, 
specifications and forms of tender may be obtained from the 
Electrical Engineer, Electricity Works, 31, Fearon Road, Shanghai, 
on payment for each specification of 10 taels, which will be 
returned on receipt of a buna fide tender.— Board of Trade Journal. 


Edinburgh.—October 10th. Steam turbines, A. C. gene- 
rators, condensing plant, and internal parts of cooling: towers, See 
Official Notices September 16th. 


Egypt.—October 20th. Electrical installation and refrig- 
erating plant, for asylum at Khanka. Specification from Chief of 
Administrative Service, Publie Works Department, Cairo; for 
particulars as to tendering see Board of Trade Journal. 

October 318t.—According to the Standard, tenders are invited by 
the Ministry of the Interior, Cairo, for the supply and installation 
of machinery, &c., required for the establishment of water supply 
and electric light systems in the town of Beni-Souef. Tender forms 
obtainable from Mr. A. L. Webb, C.M.G., Queen Anne’s Chambers, 


Westminster, S.W. The specifications, drawings, &c. may be 


obtained on payment of 200 piastres (£2 18.) A deposit equal to 
2 per cent. of the value of the offer is required with each tender. 


France.—November 1st. The Prefect of the Depart- 
ment of the Yonne, at Auxerre, is inviting offers for the construc- 
tion of & system of metre-gauge electric or steam reilways in the 
Department, the aggregate length of the proposed lines being shout 
233 kilometres. 


French Congo.—October 14th. The Moniteur Offciel 
du Commerce (Paris) contains a notice inviting tenders for the 
supply and laying of a submarine cable between Libreville and 
Loango (Pointe Noire). To qualify tenders a provisional deposit of 
50,000 francs (£2,000) will be required, to be increased by the 
successful tenderer to 100,000 francs (£4,000). Tenders to the 
“ Bureau de l'Ingénieur Chef des Etudes, Ministère des Colonies, 
Rue Oudinot No. 27,” Paris.—Board of Trade Journal. 


Glasgow.—Tenders are being invited for the carrying out 
of electric lighting and power installations at the various sections 
of the Scottish Exhibition, to open in Glasgow in the Spring. The 
chief engineer is Mr. Andrew Crichton Freeman, 499, Sauchiehall 
Street, Glasgow. 


Halifax.—October 17th. One 1,500-Kw. turbo-alternator 
with condenser, two 750-KW. rotary converters with transformers, 
and switchboard and platform, for the Corporation Electricity 
Department. See Official Notices to-day. 


Isle of Thanet,—October Ist. Supply of general stores 
for the year for the Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. See "Official Notices " September 16th. 


Johannesburg.—November 4th. Five electric tram- 
cars for the Municipality. Tenders to Town Clerk. Specification, 
&c., to be seen at Commercial Intelligence Department of the 
Board of Trade, London. 


London.—HackNEY.—October 13th. 90, 000 pairs of 
white open-type arc-lamp carbons, for the Electricity Department. 
See Official Notices September 23rd. 

L.C.C.—October 5th. Electrical installations at Coroner's Court. 
Poplar, and Hoxton House Schools, Shoreditch. See Official 
Notices September 23rd. 
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October 12th.—Electrical installation at the Sherington Road 
Central Elementary School, Greenwich, S. E. See “Offcial Notices 
to-day. 

Margate.—October 17th. Dust destructor, for the T.C, 
E. A. Borg, Borough Surveyor, 13, Grosvenor Place. 


Metropolitan Railway.—October 3rd. General stores, 
including a number of electrical items, for 12 months. W. H. 
Brown, secretary, 32, Westbourne Terrace, London, W. 


Mozambique.—October 12th. The authorities of the 


Harbour and Railway at Lourenco-Marques, Mozambique, are invit- 
ing tenders for the supply of seven electrically-operated cranes, 
ranging in capacity from 1 to 10 tons. 


New Zealand.—December 15th. Installations of wireless 


telegraphy at Doubt less Bay, Gisborne, Cape Farewell, Sumner and 
Bluff. See Official Notices August 5th. 


Spain.—Tenders have lately been invited by the muni- 
cipal authorities of Campdevano (province of Gerona) for the con- 
cession for the electric lighting of the town during a period of 
five years. 


Taunton.— October 3rd. 2,500 tons of smokeless steam 
coal, for the electricity works. G. H. Kite, Town Clerk. 


West Ham. — October 13th. Electric light installation 
in the Receiving Homes, Aldersbrook Road, Wanstead, N. E., for 
the West Ham Union. See Official Notices " to-day. 


York.—October 7th. Carbons, carbon brushes, incan- 
descent lamps, meters, motors and accessories, for the Electricity 
Department. See Official Notices September 23rd. 


L4 


CLOSED. 


Australia.—SypNry.—The Australian Mining Standard 
reports that the Electric Lighting Committee has accepted the 
tender of W. T. Henley's Telegraph Works Co., Ltd., for the supply 
of 36,000 zino cable suspenders, at £216. It has also been decided 
to accept Messrs. Noyes Bros. tender of £5,317 for 15 miles of 
11,000-volt cable, delivery to take place within 13-weeks; Messrs. 
Ferranti's, Ltd., of £2,593, for Section " A" switchgear and trans- 
formers (10,000-volt); and also the tender of the Australian 
General Electric Co., at £232, for Section "B" switchgear and 
transformers. 


Barnsley.—The T.C. has accepted the tender of Messrs. 


Heenan & Froude for a three-cell refuse destructor. The estimated 
cost is £5,360. 


Belgium.— Eight concerns—two Belgian, three German, 
two Swiss, and one American—submitted tenders to the municipal 
authorities of Ixelles, near Brussels, for the establishment and 
equipment of an electrical sub-station, the lowest being that of the 
Société des Ateliers de Constructions Electriques, of Charleroi. 


Bexhill.— Messrs. Stephenson, Clarke & Co.’s tender for 


1,000 tons of Shipley, peas, at 168. 4d. per ton, for the electricity 
works, has been accepted. 


Chelmsford,—The Education Committee has, by 11 votes 
to 4, accepted the tender of the Banbury Electricity and Motor Co. 
for wiring Trinity Road Schools for lighting by electricity, and 
providing lamps, fittings, &c., at £174 15s., subject to modifications 
in the specifications as will, if possible, ensure a reduction in 
the cost. 


Chippenham.— The School Governors have accepted the 
tender of Messrs. Edwards & Armstrong for apparatus for lighting 
the chemical laboratory and gymnasium by electricity. 


Coventry.—The Corporation has placed an order (repeat) 
with Messrs. Ed. Bennis & Co., Ltd., for the supply of four sets of 
" Bennis-Miller-Bennett" patent chain-grate stokers for B. & W. 
boilers at the electricity worka. 


Dudley.—The Education Committee has accepted the 
tender of Messrs. Whittaker Bros. for the electrical equipment of 
new schools at Holly Hall. 


Germany.—The Siemens-Schuckertwerke Gesellschaft, of 
Berlin. has secured & contract for the establishment of a central 
electric lighting station in the town of Ostenteld (Schleswig). 

The Augsburg Maschinenfabrik Gesellschaft, of Nuremburg, 
submitted the lowest tender to the harbour authorities at Hamburg 
for the supply and erection of 10 electrical cranes. 


Grimsby,—The T.C. has accepted the tender of Messrs. 
Bfowne & Son for 10,333 tons of Shirebrook coal for the electricity 
works, at 6s. 2d. per ton. 

A tender for metallic-filament lamps for street lighting, at £15 
per gross, has been accepted by the T.C. 


Heckmondwike.— The U.D.C. has accepted the tender 
of its own electrical engineer for wiring and electrical fittings for 
lighting the cemetery lodge. 

London.—W EsTMINSTER.—The City Council has accepted 
the tender of Messrs. Speedy, Eynon & Co., at £47 10s., for wiring 
for additional lights in the large hall of the Caxton Hall, and also 
re-wiring consequent upon certain alterations; also for altering 


the positions of the wires, switches, fuse-boxes, &c., adjoining the 
entrance to the large hall, at £15. 

BATTERSEA.—The B.C. has accepted the tender of Mesers. Pooley 
and Austin to provide a switchboard, &c., at £120. 


India,—The Globe Electric Co., Ltd., have just received 
a further order for 24 " Multax lamps for the Bengal-Nagpur 
Railway, this making the third repeat order during the present year. 


Luton.—The T.C. has accepted the tender of the Alphons 
Custodis Chimney Construction Co., Ltd., for a shaft at the refuse 
destructor, at £947. 

For the supply of coal for the electricity works for a year, the 


following tenders have been accepted by the T.C. :— 


Mr. C. Franklin, Luton.—2,500 to 8,000 tons of Cossall slack, at 10s. 9d. per 
ton, or 9a. 11d. if in the Corporation trucks.“ : 

Mr. G. Newbold, Luton.—2,500 to 8,000 tons of Whittick slack, at 9e. 9d. per 
ton, or 8s. 9d. if in the Corporation truoks. 


Radcliffe, — The U.D.C. has accepted the tender of 
Mr. W. Brierley for the electric light installation at the new 
Council offices. 


Swansea,—The Harbour Trust has accepted the tenders 
of the British Westinghouse Electric and Manufacturing Co. and 
Messrs. Crompton & Co., Ltd., for electrical plant at the dock. 


West Ham. — The T.C. has accepted the following 


tenders, the price in each case being the lowest received :— 


New Conveyor Co.— Ash elevator, generating station, £816. 

Aiton & Co.—Cast-iron piping and valves, generating station, £168. 

Bruce Peebles & Co.—Motor for centrifugal pump. generating station, £125 ; 
also motor-generator, external system, £152 10s. 

W. H. Allen & Co.—Centrifugal pump, generating station, £121. 


The Council has exercised an option and placed an order with 
Messrs. Pírelli, Ltd., for six months’ supply of india-rubber wires and 
cables, 


FORTHCOMING EVENTS. 


institution of Mechanical Engineers (Graduates’ Association).—Monday, October 
10th, 1910. At 8 p. mn. nt Improvements in Wood-working 
Machinery," by Mr. Albert E. Harris, graduate, of London. 


NOTES. 


Extra High Pressure in Canada.—Recently the 
Hydroelectric Commission's double transmission line f rom Niagara 
Falls to Dundas, and the single line from Dundas to Berlin, were 
put through a test under 165,000 volts. The chairman of the 
Commission stated on the following day that the test showed 
unmistakably that power could be safely transmitted at the hirh 
voltage, which was 55,000 volts higher than the regular voltave of 
the line when in continuous operation by the Commission, which 
will be 110,000 volts, "This test, he said, means that power will be 
transmitted and supplied to the various municipalities at a price 
much lower than was named in the estimates made by the Com- 
mission some years ago. The whole of the transmission line will 
be finished and in operation before the end of this year.— Elec- 
trical World. 


Electric Ploughing.—The Swedish electrical company, 
Allmänna Svenska Elektriska Bolaget, of Västeras, has developed a 
new electric plough, which will cost only 10,000 kr. to make, as 
compared with five times that price for the imported machines.— 
Affärsvärlden. 


Electricity v. Gas at Chelmsford.—At a meeting of 
the Chelmsford Educational Committee held at Chelmsford on 
Tuesday, September 20th, tenders were received for the supply of 
lamps, fixtures, &c., and for fixing wiring, &c., for lighting the 
new Trinity Road School by electricity and alternatively for 
the supply and fixing of pipes, lamps, &c., for lighting the school 
by gas. There were 13 tenders, and these were considered by a sub- 
committee, which, after due deliberation, recommended that in view 
of the general convenience, utility and cleanliness of electricity, 
electric lighting be adopted, although the lowest tender was for gas 
lighting, and that the lowest tender for electric lighting, namely, 
that of the Electrical and Motor Co., of Banbury, be accepted. In 
the discussion which followed this recommendation, Councillor 
T. H. Waller—who, by the way, is a medical man—said that the 
point which influenced him in voting for electric light, was that of 
improved atmosphere, and Ald. S. G. Bond said that he supported 
the electric light because, at times, the smell from the gas by- passes 
in St. John's Church was abominable—in fact, was as bad as any 
sewer, while the chairman, Ald. G. W. Taylor, said the sub-committee 
had considered the matter most carefully, and were guided by their 
personal experiences with both gas and electric light: he 
personally, would never dream of putting gas into any modern 
school, and he would remind them that not long ago they took gas 
out of the Friars School and put in electric light. On the resolu- 
tion in favour of electricity being put to the meeting, it was carried 
by 11 votes to 1. 
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I. M. E. A. Bill.— We are informed that the following 
towns have signified their intention of supporting the Bill: — Ayr, 
Wakefield, Northampton, Chester, Shrewsbury, Radcliffe, Burnley, 
Leytonstone, Sunderland, St. Anne's-on-Sea, Bexley Heath, Man- 
chester, Blackburn and Hounslow, 


X-Ray Victim.—It is stated that the Government have 
made a grant of £150 to Mrs. Cox, widow’of Mr. Harry Cox. 


Educational.—Ciry AND GUILDS TECHNICAL COLLEGE, 
Finsbury, E.C.—The 1910-11 session for evening classes commences 
on October 3rd. Lectures and laboratory work, mechanical and 
electrical engineering, industrial and technical chemistry, &c. A 
special course of six lectures on India-rubber will be given by 
Dr. P. Schidrowitz, commencing on October 12th. Programme 
from the College, or from the head office of the City and Guilds 
Institute. 


Appointments Vacant.—Third engineer-in-charge, for 
Bermondsey Council (£110); fitter for the Willesden workhouse 
infirmary (36s.); electrical engineer, to take charge at the County 
Asylum, Rainhill (£120); correspondence clerk, for the Swindon 
Corporation Electricity and Tramway Departments (£50); labora- 
tory demonstrator in the Electrical Engineering and Applied 
Physics Department of the Northampton Polytechnic Institute 
(£100); junior shift engineer for the Pontypridd U.D.C. (30s.); 
collector for the Sheffield Corporation Electricity Supply Depart- 
ment (£120) See our advertisement pages in this issue. 


Institution and Lecture Notes,—INSTITUTION OF 
CIVIL ENGINEERS.— The Council has made the following awards 
in respect of students’ papers read during the session 1909-10 :— 
The "James Forrest" Medal and a Miller Prize to Mr. H. T. 
Tudsbery, and Miller Prizes to Messrs. L. T. Wilson, L. St. G. 
Wilkinson, B.Sc., S. G. Gladwyn, A. J. Hart, V. M. Barrington- 
Ward, B.Sc, T. W. W. Parker, A. E. Fletcher, B.Sc., and E. L. 
Leeming, B.Sc. 

IRON AND STEEL INSTITUTE.— The autumn meeting was held 
this week at Buxton, the Duke of Devonshire presiding. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—A special 
meeting of all engineers interested in the application of electricity 
in mining will be held at the Royal Hotel, Dunfermline, to-morrow 
at 6 o'clock, to consider the inauguration of a branch of the Asso- 
ciation in the East of Scotland, and to appoint a committee. 


Corrosion of Boiler Tubes.—The B. of T. issued 
recently the papers in connection with an inquiry held in regard to 
explosions which took place in June last at the Corporation 
electricity works, Whitehaven. From the report of Mr. G. W. 
Buckwell, the inspector who held the inquiry, it appears the boilers 
are of the Babcock & Wilcox type, and each contains 96 mild steel 
tubes, the bottom row being solid drawn, and the remainder lap- 
welded, each 16 ft. long, 4 in. in diameter, and 144 in. in thickness. 
The makers of the tubes for the boilers cannot be traced, but the 
boilers were made by Messrs. Babcock & Wilcox, Renfrew, in 1900, 
and were erected in December of that year. The explosions appear 
to have been due to internal wastage of the tubes caused by the 
corrosive action of the feed water. Between 1901 and November, 
1906, 13 tubes had to be replaced, in each case it is supposed owing 
to internal corrosion. From November, .1906, to December, 1909, 
14 tubes gave way from a similar cause, i. e., an average of about 
five & year. The circulating water for the condenser at the 
electricity works is taken from a small stream rather noted for ite 
strong colour and smell, and into which it is supposed deleterious 
wastes drain from various works. When the town water supply 
had to be curtailed on May 4th owing to alterations being carried 
on at the waterworks, the water from the small stream before- 
mentioned was utilised for feed water. Five days later the tubes 
in the two boilers began to give trouble, On the morning of 
June 7th, the blow-down pipe attached to a boiler fractured on the 
under side, the opening being about 2 in. long X 1 in. wide, but it 
was impossible to get near it at thetimeto ascertain the extent of 
the damage, so the fires were withdrawn. At 2 p.m. the same day 
a tube in another boiler commenced to leak, the leakage increasing 
to such an extent that at 2.30 a.m. on the 8th, the fires were put 
out. The steam plant had been shut down at 12.30 a.m., as no 
lighting was required after that, and the injector was used con- 
tinuously to keep the water level up in the boiler, but by 2.30 a.m. 
it failed to do so. In the meantime an examination of the first 
boiler had revealed two other defective tubes, in addition to the one 
which was known to have given way, and all these defective tubes 
were then being withdrawn from that boiler for replacement by 
new ones; both boilers were, unfortunately, laid off together, thus 
entirely preventing the use of the steam plant &t the works. A 
third water-tube boiler had been in course of erection since the 
beginning of May, but it could not be finished in time to take up 
duty, otherwise the complete closing down of the works would have 
been avoided. The observations of the Engineer Surveyor-in-Chief 
of the Board of Trade are as follows: — This report refers to small 
failures of tubes in water-tube boilers, owing to the corrosive 
action of feed water which at the time was not being obtained 
from the usual source. Feed water of good quality is essential for 
the satisfactory working of boilers, particularly of this type, and 
doubtless those responsible are aware of this; but the usual supply 
was not available at the time. Very serious explosions have 
occurred from tubes in which the corrosion is general. In this 
case only small holes formed in the tubes, and no person was 
injured ; but the greatest care is necessary until the corrosion 
COAR, 


Address Wanted.—Will Mr. J. W. Hazeldine, formerly a 
student at Bolton, or any reader acquainted with his whereabouts, 
kindly send his address to the Editors ? - 


Fatality.—A telephone foreman, aged 63, met his death 
some days ago by falling from a Glasgow building through a glass 
roof on to machinery which was in motion, and in which he was 
caught. 


National Electrical Manufacturers’ Association 
(Inc.).—The half-yearly general meeting of this Association will be 
held at the Midland Hotel, Manchester, àt 2.30 p.m., on Tuesday, 
October 11th next. A committee meeting is to be held at the same 
place on the same day at 11.30 a. m. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials, — The directors of the 
Northallerton Electric Light and Power Co., Ltd., have appointed 
Mr. H. W. MILNES as engineer and manager, in succession to MR. 
F. R. BATTY, who, as already stated in this column, has taken up 
a post in London. 

Mr. H. F. BARNES has resigned his position as shift engineer 
under the Eccles Corporation, in order to take up a similar post 
under the Rawtenstall Corporation. 

The E.L. Committee of the Stoke-on-Trent T.C. on Monday 
received 240 applications for the post of resident engineer at the 
Stoke Electricity Works, the salary being 4 180 per annum, Three 
applicants were selected to meet the Committee. . 

The staff of the Hanley Electricity Works have presented a case 
of Loewe pipes and a copy of Dr. J. W. Mellors "Higher 
Mathematics,” to Mr. C. H. YEAMAN, on taking up his appoint- 
ment as chief electrical engineer to the Federated Borough of 
Stoke-on-Trent. 

An Australian contemporary says that Mr. A. FRASEBR, of 
Melbourne, has been selected from a number of applicants to fill 
the position of engineer for the Korumburra municipal electric 
light works, 


Tramway Officials.— The Bournemouth Tramways 
staff have presented a cheque to MR. A. H. BOWLES on his 
marriage. 

According to the Australian Mining Standard, MR. T. M. 
NELSON, assistant engineer in the tramway department, Launceston 
(T.), was to vacate his position at the end of August, having been 
appointed electrical engineer to the Christchurch (N.Z.) Tramway 
Trust. Mr. OSWALD CLANDSLEY, A. M. I. C. E., Lond., was selected 
to suoceed him. 


General.—Consequent upon his departure from Man- 
chester, MR. LAURENCE H. A. CARR, M.Sc.Tech., has resigned the 
hon. secretaryship of the Manchester Students' Section of the 
I. E. E., and MR. R. G. PARROTT, of 63, Northumberland Road, Old 
Trafford, Manchester, has been appointed in his stead. 

The London and China Telegraph states that ME. HAYASHI 
manager of the Kobé branch of the Osaka Shosen Kaisha, has 
resigned his office and joined the Ujikawa Hydro-Electric 
Power Co. l 

Mr. A. S. E. ACKERMANN, B.Sc. (Engineering), A. M. Inst. C. E., of 
Westminster, has returned to London after an absence of 10 weeks 
in the United States. t 

The Board of Trade has appointed DR. ALEXANDER RUssELL, 
M. A., M. I. E. E., principal at Faraday House, to be an electric 
inspector to Surbiton. 

Mr. J. M. M. MONRO, having severed his connection with Messrs, 
Anderson & Munro, announces his intention to devote himself 
entirely to consulting work. Mr. Munro, whose address is 108, 
Douglas Street, Blythswood Square, Glasgow, has for many years 
specialised in electric lighting of mansion house and public build- 
ings, electromotive power, water-power, town and district 
lighting, &c. 

Mr. F. ARTHUR COUSE, engineer-in-charge at the West Bromwich 
Corporation Electricity Works, has been appointed as switchgear 
engineer by the British Westinghouse Electric and Manufacturing 
Co., Ltd., Trafford Park, Manchester, and he takes up his duties on 
Monday next. 


Obituary.—We regret to learn that Mr. GEORGE 
ALEXANDER Mason died at Bahia Blanca, Argentine, on September 
23rd of typhoid, aged 32 years. He was in the employ of the 
Buenos Ayres and Pacific Railway Co., having gone out to Bahia 
Blanca in January, 1909. His apprenticeship was served with 
Crompton & Co., Chelmsford, and he had also been with the B.T.-H. 
Co., Rugby, The Brush Electrical Engineering Co., Loughborough, 
and the Corporation Electricity Works, Grimsby. He served for 
15 months with the Corps of Electrical Engineers in the South 
African War, Mr, Mason was a brother-in-law of Mr, W, A, 
Vignoles, the borough electrical engineer of Grimsby. 


Lad 
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CITY NOTES. 


British Thomson-Houston Co., Ltd. 


MR. J. F. NAUHEIM presided on Wednesday over the fifteenth ordinary 
general meeting of the above company held at the offices, 83, 
Cannon Street, E.C. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 509), the CHAIRMAN said that whilst it showed a distinct im- 
provement over those of previous years, yet it was disappointing, 
inasmuch as the net profit did not allow of the payment of a divi- 
dend on the share capital. The disadvantages. under which the 
electrical industry had laboured: for a number of years still con- 
tinued, and the company had to meet severe competition both at 
home and abroad, so that the prices obtained were, generally speak- 
ing, unremunerative. It was only by paying the- strictest attention 
to every detail, and by great economy, that they were able to meet 
these things. The present year showed signs of a fairly satisfactory 
progress with the business of the company, and they had 
every hope that next year they would be able to show better 
profits. Turning to the accounts they would see that £3,339 
liad been paid in redemption of debentures. They owed the 
General Electric Co., £174,000, against £161,000 last year. 
Sundry creditors were £120,000, as compared with £122,000. On 
the credit side, patents, licences and goodwill, remained the same. 
The capital expenditure amounted in all to £510,515, against 
£478,610 last year. The expenditure under that head would be 
still further increased, as would be seen from the report. The net 
cost of the Rugby factory was £604,203, after writing off £6,312 
this year. They had been able to reduce their holding in shares in 
other companies from £150,518 to £86,074, which they regarded as 
satisfactory. The profit and loss account showed that there was a 
net profit of £10,938, as against the fact that they showed a small 
loss in the last report. The whole of the money, with the exception 
of £248 carried forward, had been used in writing off various 
items. 

MR. H. C. LEVIS seconded the motion, and the report was 
adopted. 


Manila Electric Railroad and Lighting Corporation, 


THE following is a comparative statement of earnings and expenses 
for three years for 12 months ending December 31st :— 


1907. 1908. 1909. 
Gross earnings.. Vs 3e Rs .. $978,868 $1,127,841 81,141,689 
Operating expenses 491,977 576,849 600,570 
Net earnings .. ie T bs .. $487,486 $550,492 541,119 
Fixed charges (including sinking fund). . 21,279 298,807 900,095 
Surplus ..  .. $216,307 $252,185 $241,024 


The corporation, which was incorporated in 1903, and which has 
an issued capital of $5,000,000 with a bonded debt of $5,512,000, 
owns (1) the entire stock and bonds of the Manila Electric Railroad 
and Light Co., (2) all the capital stock of the Manila Suburban 
Railways Co., and (3) more than 98 per cent. of the capital stock of 
La Electricista, a Spanish company conducting an electric lighting 
business in Manila. The Manila Electric Railroad and Light Qo. is 
the owner of a 50-year franchise, granted in March, 1903, by the 
municipality of Manila, and operates all the electric railways in 
Manila, in which city it is also authorised to carry on a general 
electric lighting business. The Manila Suburban Railways Co. has 
a 47-year franchise from January, 1906, and its lines are a part of 
the system of the Manila Electric Railroad and Light Co., providing 
connecting links to the suburbs with that company's system. 
Manila is the social, political and business centre of the Philippines. 
It has a population of about 300,000, and transacts about 80 per 
cent. of the entire commerce of the Archipelayo. The profits fell 
off slightly in the first half of 1909, owing to a strike which was 
successfully overcome after lasting a considerable time, but they 
recovered substantially in the corresponding period of the current 
year. The corporation paid 3 per cent. on its common stock for 


1906 and 1907, and 4 per cent. for each of its following years. 


During 1910 a distribution of 1 per cent. per quarter has been made. 


United Electric Car Co., Ltd., Preston. 


THE annual meeting of this company was held on Wednesday last 
week at the offices, Preston. Mr. G. Richardson presided, and, in 
moving the adoption of the directors’ report, said the result of the 
years working was most satisfactory, in view of the continual 
slackness of the works, and the small output, although they had 
received a good share of any work which had been given out and 
was worth having during the year. The net profit, after allowing 
for depreciation, debenture interest, and all charges, was £8,478, 
or only about £100 less than last year, which showed that the 
orders they bad carried out had been profitable. The balance to be 
disposed of amounted to 4 10.8 12, and the directors considered they 
were justified in declaring a dividend of 24 per cent. on the ordinary 
shares, less income-tax, as last year, leaving £4.002 to be carried 
forward. Every economy had been made, and the expenses kept 
down in all departments to the lowest possible point short of affect- 
ing the interests of the company. Their financial position continued 
to be very strony, their liabilities to creditors amounting only to 
£17,099. and cash at bankers, investments and debtors to £125,000, 
That strony financial position, while being in a way a misfortune, 
inasmuch as it had been brought about through scarcity of work, 
on the other hand put them in an excellent position to take large 
orders when due opportunity occurred ; also, as pointed out last 


year, to buy on the very lowest cash terms. They had again added 
£4,500 to their depreciation reserve, which now stood at £39,000. 
That was a very substantial reserve in view of the excellent state 
of the buildings and machinery. He was glad to say they saw 
eigns that their reputation for good work was extending, and had 
be:ome established both at home and abroad, and that was borne 
ou by repeat orders they had received, as well as some small orders 
from countries not previously solicited ; that was entirely owing to 
the satisfactory and high-class work they had turned out, and they . 
were hopeful that before long they would see a general resumption . 
of demand from abroad for their products, They were also hopeful | 
that English corporations and others might soon be in the market, 

as many of the cars in use had now been running eight or ten years, 

and they did not think that large corporations, as a rule, would find 

it convenient or advisable to build their own. In his remarks last 


. year he did not hold out any better prospects, and he regretted that 


at the present time there was no sign of any immediate 
improvement. E E xx i 


Willans & Robinson, Ltd. 


THE directors’ report for the half-year ended June 30th, 1910, 

states that, after writing off the sum of £4,422 as depreciation, . 
paying £4,217 interest on debenture stock, and £593, the cost of the 

upkeep of the Queen's Ferry Works, the result of the half-year's 

trading shows a loss of £8,002. Added to the balance £7,267 brought 
forward from the previous half-year, this brings up the total of the 

debit standing against the profit and loss account to £15,269. 
Debentures representing £6,104 have been redeemed during the 
half-year out of the fand set aside for that purpose. and having been 
purchased at a discount the profit on the transaction has been 
transferred to the reserve fund. The unsatisfactory result for the 
half-year under consideration is due to the low prices prevailing and 
the scarcity of orders obtainable during the whole of the year 1909, 
There has, however, been & steady improvement in the volume of 
orders booked during the present year, but although the amount of 
work in hand is now fairly satisfactory and orders are continuing to 
come in at an increasing rate, yet the prices obtainable are on even 
a lower scale than for the year 1909, and until there is a material 
improvement in this respect it will not be possible to show a profit. 
Every effort is being made to reduce costs so as to leave a margin on 
the selling prices. Important improvements have recently been 
introduced in the steam turbines made by the firm. "Theseimproved 
turbines are showing extremely good results in working and their 
merits will, undoubtedly, lead to increased sales. The agreement 
with the Diesel Engine Co. has been terminated and the company is 
free from October 1st to sell Diesel engines in any quarter required 
—a business that will be vigorously pushed. The directors are 
doing everything that is in their power to carry the company 
through the present very difficult times and only regret that they 
have to call on the shareholders for a further instalment of patience. 
With regard to the item set down in the balance-sheet as the value 
of the Queen's Ferry Works, as the directors have intimated more 
than once to the shareholders, there will probably be a considerable 
book Joss when the property is sold. This forecast holds good toa 
minor extent in regard to the premises at Thames Ditton. The 
purchase of the Queen's Ferry Works is at present under option tos 
syndicate, for which option a substantial sum has been paid. Should 

the option to purchase be exercised, the saleshould be completed 

within the next few months. The amount of the loss will then be 
ascertained and the item will disappear from the balance-sheet. As 
provision against this contemplated loss there is on the other side 
of the balance-sheet a reserve fund amounting to £44,644. 


Underground Electric Railways Co. of London, Ltd. 


THE Rt. Hon. Sir Edgar Speyer presided on Wednesday of last 
week over the tenth ordinary general meeting of this company, 
held at Electric House, Broadway, Westminster. 

The CHAIRMAN, in moving the adoption of the report (see ELEC 
REv. August 19th, page 307), said he was glad to be able to 
record results which, although not yet satisfactory, were considerably 
better than was anticipated several years ago. The dividends paid 
on the share capital of the railway companies did not yet represent 
anything like a fair and adequate return on the large amount of 
money invested in these enterprises. As regarded the accounts, 
the interest items. compared with the corresponding period of the 
previous year, showed a credit of about £11,500. This was mainly 
due to the interest on the unpaid calls, to the higher bank rate 
prevailiny, and to the conversion of the power house debentures. 
Administration expenses showed a saving of over £4,000. The 
increase in the income from the operation of the power house 
was due to £3,000 interest on increased expenditure (of which 
4 2,500 referred to the period ending December 31st last), and the 
balance of £1,700 represented additional profit. The income from 
investments increased by nearly £13.000. This increase was due 
not so much to an expansion of traffic receipts, as to a reduction 
in working. expenses of the London Electric Railway. This 
decrease in costs had been brought about almost entirely by 8 
reduction in the price paid by that company for electric current, 
and was due to a modification in the power agreement between 
this company and the railway companies, by which their yearly 
contributions to the depreciation fund were reduced by about 
£ 15.000, and also to economies effected in the working of the plant 
by the introduction of more efficient turbines, The amount paid 
for wages on the railways had increased, but this increase was 
more than off-set by the savings just referred to. The increase m 
rents amounted to about £100, while the amount spent upon 
property for letting purposes decreased by about £700. There was 
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a growing demand for the company's available sites. With regard to 
the London electric railway traffic, they could not, in the nature of 
things, expect thé same quick growth, and they must look forward 
to a somewhat smaller expansion of earnings than was the case 


during the first two or three years after the railways were opened. 
The Charing Cross line had to coritend with the competition of the 


L.C.C. tramways, which, together with a reduction of fares on this 


railway, forced upon the company by the very low fares inaugurated ' 
by the L. C. C., had resulted in a decrease in the traffic receipts — 


during the half-year under review. The L.C.C. tramways were 
electrified about & year ago, and it was expected that after 
November of this year the earnings on the Hampstead line would 
show an increase compared with the corresponding period. He 
referred at the last half-yearly meeting to the rejection of the 
extension scheme of the Charing Cross line by the House of Lords 
Committee. The London Electric Railway Co. was asking Par- 
liament in the ensuing session for fresh powers to build this 
extension on modified plans. He thought he was justified in 
congratulating the shareholders on the passing of the London 
Electric Railway Amalgamation Act. The three tube companies 
had disap as separate entities, and were now known under 
the collective title of the London Electric Railway Co. He had 
referred in former speeches to the various advantages arising out 
of this amalgamation, and could only reiterate that it should 
result in economies in working and in higher credit. The 
Underground security holders would no doubt be glad that for the 
first time the revenue had been sufficient to pay a small dividend 
on the íncome bonds. The report had already informed them of 
the changes that had been made in the management, neceesitated 
through the retirement of Sir George Gibb, in consequence of the 
Government appointment he had accepted. Sir George joined this 
company at a most difficult period, and he would like to express 
once more their sincere regret at losing him, and to bear testimony 
to the valuable services he rendered at that time when his great 
experience and knowledge of public affairs, as well as the confidence 
he inspired, had been of much assistance to the company. As they 
knew, Sir George had in Mr. Stanley a most able and efficient 
colleague, on whom the work of running the railways and of 


generally managing the system devolved, and no praise could be 


too high for the manner in which he had acquitted, and was 
acquitting, himself of this difficult task. He was sure that their 
enterprise could not be entrusted to more competent hands. The 
shareholders might also be congratulated on Lord George Hamilton's 
acceptance of the chairmanship of the District and London Electric 
Railway Boards. Lord George was such a well-known and 
distinguished figure in public life, that it was superfluous on his 
his part to attempt any further comment on the advantage of his 
appointment. ö . IM 
LORD GEORGE HAMILTON seconded the motion, and the report 
was adopted. | i 


A Swiss-German Electrical Combination. 


THE process of concentration on the European Continent shows no 
indications of abatement, and the latest scheme represents a triple 
combination of Swiss and German interests which may possibly 
develop still further. About two years ago the question of an 
amalgamation of the Maschinenfabrik Oerlikon and Brown, Boveri 
and Co., of Baden, was raised, but any suggestions or proposals 
made in this respect did not materialise, and are not in contempla- 
tion at the present time. The project now under consideration 
relates to the establishment of a community of intereste, by way of 
a beginning, between the Swiss Brown, Boveri & Co., and the 
Elektrizitats Gesellschaft Alioth, of Arlesheim, on the one hand, 


and between the former and the German Isaria Zahlerwerke | 


Gesellschaft, of Munich, on the other. 
The directors of Brown, Boveri & Co., in announcing the pro- 
jected transaction, state that they have entered into an arrange- 


ment with the directors of the Alioth Electricity Co., whereby the 


former offers an exchange of shares to the shareholders in the 
latter company. The exchange has been so arranged that one new 
Brown-Boveri share of £50 is to be given for four Alioth preference 
or ordinary shares of £20 each, and the Brown, Boveri Co. reserves 
the right of withdrawing from the operation unless at least 7,200 
shares, or 60 per cent., of all Alioth shares issued are notified for 
exchange. In the first place, the transaction only aims at the estab- 
lishment of a community of interests between the two companies, 
but it should finally lead to a complete amalgamation with the 
continuance of existing manufacturing at Monchenstein. By means 
of this association not only will the possibility be afforded of 
unifying a now divided manufacture, and of giving it a 
more rational course, but above all, it implies the concentration 
of the financial groups of the two companies with the simul- 
taneous adhesion of the Swiss Bank Verein, which already stood 
in connection with a Basle. banking group of the Alioth 
Electricity Co. | 

At the same time the directors of Brown,Boveri & Co. have 
entered into an arrangement with the board of the Isarin 
Zühlerwerke, whereby the shareholders in the latter company will 
be offered an exchange of their shares for new Brown-Boveri shares 
on the basis of share for share. 
wil become associated with new branches of manufacture in 
Germany, and thus extend its department from the mere machine 
business also to the manufacture of bulk products of the electrical 
industry, whilst the Swiss firm also secures new and valuable 
relations in South Germany, especially in the kingdom of Bavaria. 
On the completion of this exchange of shares, of which the stipu- 
lated minimum number of two-thirds of the Isaria works has already 
been assured, the latter will presumably be amalgamated with 
Brown, Boveri & Co., of Mannheim, the German subsidiary of the 


By this means the Swiss company : 


Swiss firm. The two transactions will render necessary an increase 
of £250,000 in the share capital of thé Swiss Co., but in consequence 
of the general requirements it is proposed to raise the capital by 
£320,000 to £1,120,000, the difference of £70,000 being taken over 
by a banking syndicate. | l 

The Alioth Co., which has been in existence since 1895, has a 


share capital of £240,000, which is divided equally into preference 


and ordinary shares, whilst bonds or debentures represent a 
further £200,000. In 1904, 1905 and 1906, the preference shares 
received a dividend of 5 per cent.; in 1907 the rate was 6 per cent., 
and the ordinary shares also participated to the extent of 4 per 
cent.; and in 1908 and 1909 the rate on both classes waa 6 per 
cent. The Isaria Works were converted from a limited into a share 
company in April, 1909, with a share capital of £80,000, and a 
dividend of 10 per cent. was paid for the first year. The company 
is engaged on the production of electricity meters, gas meters, small 
electric motors, ventilators, instruments of precision, measuring 
apparatus, and switchboards, ke. 

The pending transactions lend special interest to the report of 
the Brown, Boveri & Co., of Baden, to which reference was briefly 
made a short time ago. After paying 11 per cent. for four years in 
suocession, the rate of dividend for 1909-10 has fallen to 8 per cent. 
The directors state that notwithstanding the improvement mani- 
fested in business for a time, sale prices had further fallen until 
recently, and price conditions were the most unfavourable in 
Germany. The means of production constantly experienced an 
extension, and at the same time every individual order waa keenly 
contested. Even the fairly brisk activity of the works had not 
been able to prevent almost every new competition from resulting 
in the submission of cheaper offers. It was obvious that in this way 
any profits would ultimately be unobtainable, and only returning 
judgment all along the line could lead to an improvement. A further 
prejudice of the results was caused by the regularly increasing 
working expenses, but no equivalent for these additional expenses 
was afforded by the sale prices. Under these circumstances Brown- 
Boveri had to suffer probably more quickly, as the company re- 
stricted manufacturing to electrical and other machinery and 
almost exclusively fostered the business of customers, whilst the 
sale by closely associated undertakings was only nourished to the 
smallest extent. The accounts show the following figures for the 
past two years :— i 


; 1909-10. 1908-9. 
Share capital £800,000 . £800,000 
Bond, capital T io -. . 400,000 400,000 
Depreciation provision ... ses 25,000 22,000 
Net profits. 80,000 105,000 
Dividend ..  ..  ..  .. 64,000 88,000 


7 ' per cent. eve eos 8 ll 


The prices of steam turbine sete were by far the lowest, and the 
company reduced. the turnover in this department, whilst at the 
same time new and simplified types were worked out. The French 
company and its ‘licensees, besides other important orders, bad six 
large steam turbines each of 20,000 H. P., to build for the Paris 
Central Stations. A perceptible standstill had occurred in the 
construction of new power works in Switzerland, and the electrifica- 
tion of the railways in that country also showed no visible 
progress. A proposal which the company submitted for the elec- 
trical working of the Hauenstein line remained unconsidered. The 
Seethal Railway was now electrically operated for the largest 
portion of the section, and trial trips on the Martigny-Orsiéres 
section had begun, both being of normal gauge with single-phase 
working. A new electrical system was employed in particular on 
the latter, and two locomotives on the same principle were being 
built for the Wiesenthal Railway and the Prussian State Railway 
authorities, who manifested great interest in it, and had it in 
prospect for further works. Despite the reduced output of steam 
turbine sets, the works were fully employed throughout the year, 
and the total production, as well as the number of workmen 
employed, experienced an increase. The report also gives particulars 
of the subsidiary undertakings in other countries in which the 
company is interested. B 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended July 29th, 1910, were 794,120, compared with 728,069 units 
in the corresponding four weeks of 1909. The figures for the 


four weeks ended August 26th, 1910, were 824,917, compared with 
735,625 in 1909. 


Stock Exchange Notice. — The Committee.. have 
appointed Wednesday, October 19th, to be a special settling day in 
Vera Cruz Electric Light, Power and Traction, Ltd.— £250,000 5 per 
cent., first mortgage debentures (Nos. A 1 to A 2,300 of £100, and 
B 1 to B 1,000 of £20 each), in lieu of the script. 


Belgium.—The report of the Compagnie Electrique 
Anversoise, of Antwerp, for the last financial year, shows a profit of 
£18,142, as compared with £46,228 in the preceding 12 months, 
The dividend is being increased from 10 fr. to 103 fr. per share. 

Anglo-Argentine Tramways Co., Ltd.—The directors 
have declared an interim dividend of 3s. 6d. per share, less income- 


tax, being at the rate of 7 per cent. per annum, on the ordinary 
shares for the half-year ended June 30th. 


Mexican Light and Power Co., Ltd.—The directors 
have declared a dividend of 1 per cent. on the ordinary shares for 
the quarter ending September 30th. 


Bank Rate.— The Bank Rate was yesterday raised from 
3 per cent, to 4 per cent, 


550 E 


THE ELECTRICAL REVIEW, [Vol. 67. No. 1,714, SEPTEMBER 30, 1910. 


MARKET QUOTATIONS. 


Wednesday, September 28th. 


‘ l La hi's 
CHEMICALS, a0. PM tas oe eee 

a Acid H drochlorio ee oe owt. i R ee 
6 » 'Niirio oe ee ee eo ae 2i. ee 
a » Oxalio ee oe ee ee 50 287 ee 
a „ Bulphurio .. ee ee " 5/6 ee 
a 80, Sal ee 99 42J- ee 
. (oryantal) .. per ton p ee 
a ee ee à ee 
a Bleaching powder 5 25 10 Er 
a Bisulphi of Carbon ee ee [7] £18 ee 
a Borax ee ee 90 216 oe 
a Rerro Bilicon (co «) a we " M ee 
a a Lend, Nien p ee eo eo eo 
AD rest pi ee ee i eo z 32 i0 ee 

ia: Peroxide „ "d p x 
Pi etoyia 1 oe per . eo 
a Potassium, Branromate, i in casks per lb. - ‘ oe 
a Potash, Caustic (75/80 . ee per ton eo 
8 n Chlorate .. ee ee per lb. ° ee 
42 „ Perchlorate "n - . ec 
a Potassium, Cyanide ee ee: d. ee 


a Shellac y es ee ee per cwt, 88/- ee 


a Sulphate of Magnesia s per ton #4 10 T 
a Sulphur, Sublimed Flowers » £6 10 oe 
a „  , Recovered ue 35 » £5 10 es 
Lump ee oe ee 
2 Boda, Caustic f (white 0%) „ £11 55 
a 0 ee ee ee per Ib. N [EJ 
a C cial. „ per ton b T 
a Sodium Bi ichromate, casks... per 1b, 8d. T 
a » Cyanide (basis 100 96) ee ” qd. eo 
METALS, ae. 
b Aluminium Ingots, in ton lots. per ton #80 oe 
b We ire, in ton lots .. t 4112 és 
p Babbltt's metal ingots .. 0 £88 to £145 :: 
c Brass (rolled metal TR IF basis) per lb. 63d. ee 
c 70 Tube (brazed ee . m r ; ee 
€ » „ (solid dawn se w qd. ME 
c „ Wire,basis.. .. ead. ER 
c Copper Tubes (brazed) ee ee 90 9d. ee 
€ „ „ (solid drawn Vs j d T 
„ Bars (best selected) .. per ton 70 £1 dec 
a » Bhee os ee ee n £70 £1 dec, 
a » ee ee . 90 £70 1 dec, 
„ (Electrolytic) Bars h £58 10 at 
e „ " cote .. " £74 15 KS 
e " » a Wire ib EN ee 
e ve 90 . per 0 0 ee 
f Ebonite Rod ee ee ec » i 6j- ee 
f eet oe oe eo " 5/6 eo 
a German Silver Wire oo oe »" 1/6 ee 
h Gatta-percha, fine.. eo ees 99 .* [x 
h India-rubber, Para fins š 6/8 11d. dec. 
Iron Pig (Cleveland warrants) .. per ton 49/8 74d. deo, 
J| „ Wire, A No. 8, P.O. qual. 1 £14 : 
g Lead, Eng Ingot T oe » £18 5/ inc. 
m Manganin Wire No. 28 m m per lb. 6/6 és» 
g Mercury  .. è per bot. £8 12 6 e 
V .. per lb. 6d. to 1s. As 
" »" m " ae eae ee 
^ ee L ee 
p p Piorphor Kunze lain casti 5 lid. 855 
2 „ rolled bars & " 1/04 i% 
* rolled strip & sheet 1 1/1 “a 
o P suras 5 „ per os. 185 / to 140/- | 5, inc. 
e Silicium Bronse Wire 2% e» per lb. 83d. M 
r Steel Magnet, in bars e? oo per ton £55 eo 
g Tin, Block lish) „ we i £156 to £157 - 
n Wire, Pref ^. e. per lb. 1/10 si 
p White Anti-friction Me .. per ton £45 to £150 
2 Zino, Sh't (Vieille Montagne bad.) " 428 15 £1 5 ino, 


Quotations supplied by— 


4 Bolling & Lowe. 

k Morris Asbby, Ltd. 

Richard Johnson & Nephew, Lid. 
m W. T. Glover & Co., Ltd. 
n F. Ormiston & Bons. 

S Johnson, Matthey & Co., Ltd. 


P W. F. Dennis & Co, 


a G. Boor & Co. 
b The British Aluminium Co., Ltd. 
c Thos. Bolton & Sons, Ltd. 
d F. Wiggins & Bons. 
e Frederick Smith & Co. 
f India-Rubber, 5 RAS 
Telegra Pra Works Co., L 
James & 
Edward Till 


Continental. —GERMANY.—A net profit of £187,136 is 


shown in the balance-sheet of the Rheinisch-Westfalisches Elec- 


tricitatswerk Gesellschaft, of Essen, for the last financial year, as 
compared with & 183.878 in the preceding 12 months, a dividend at 
the rate of 8 per cent. being declared. 

SPAIN.—La Sociedad Siemens-Schuckert Industrie Electrica is the 
name of a new company which has just been formed in Madrid, 
with & capital of £180.000, to develop the Siemens-Schuckert 
electrical business in Spain. 


Charges for Electricity,—1n view of the publication 
of statements in the daily Press on Dearer Electricity," and of the 
remarks appearing in our “Stocks and Shares" letter to-day. we 


publish the following copy of a circular issued by the Metropolitan 


Electric Supply Co., Ltd. :— 

" Notice is hereby given to those consumers who have not yet 
availed themselves of the company's new contract tariff, that during 
the quarter ending December 31st, 1910, and until further notice, 
electrical energy now charged at 5$d. per unit will be charged 6d. 
per unit. The company take this opportunity of again directing 
attention to the contract tariff described overleaf, which is offered 
as an alternative to the above charge," 


STOCKS AND SHARES. 


` Tuesday Evening. 
WITH Consols at a new low-level price in their 2} per cent. form, 
the investment markets have a. good deal to contend with, and the 
rather unexpected flurry in money has shaken the equilibrium of 
other departments besides those given up to gilt-edged securities. 
The second-grade issues of foreign extraction are in most demand, 
and the home varieties receive scant consideration. 

Electricity supply shares are soon at a standstill. The only 
change in the metropolitan list is yy decline in London Electric 
Preference shares. 

The Metropolitan Electric Supply Company has raised the price 
to its private consumers from 54d. to 6d. per unit. To the mind of 
the mere outsider it might seem a little to be regretted that, with 
the gas companies so militantly energetic at the present time, it 
is necessary to put up electricity prices, despite the growing use of 
the current-saving metallic-filament lamp," as the announcement 
quoted by the Daily Mail puts it. 

The move suggests that the Metropolitan Company may not zs 
up well in the next half-yearly reports. It will, however, be dis- 
appointing if the City and the County of London Companies do not 
increase their profits for the present half-year, while the Charing 
Cross may be handicapped by its City undertaking. The Brompton, 
Notting Hill, Kensington, Chelsea and Westminster, ‘with the St. 
James’, should be able to give indications of having reached that 
point at which the metallic filament factor has reached its limit of 
curtailing profits. Still, even yet, the outlook is not sufficiently 
bright to encourage the idea that a purchaser can buy the shares 
with any idea except that of a lock-up investment. 

The Home Railway market is mildly dull, by reason of the money 
and the labour outlook. Prices have so far been fairly well main- 
tained, and the electrical issues have not changed, except for a point 
fall in Central London Deferred. There is not much disposition on 
the part of the investor to increase his interest in Home Railway 
stocks of any kind. 

.Tramway and traction descriptions are generally firm. Metro- 
politan Electric Tramways Ordinary rose , and British Electric 
Traction Preference 58., on a small demand, prompted by the 
remarkable improvement in other traction stocks and shares which 
has been a feature during the month now finishing. Anglo- 
Argentine Trams First Preference are vg better, and Calcutta 
Trams }. Cape Electric Trams have rallied again to 78. 6d. 

British Columbia Electric Railway Deferred regained the three 
points shed last week, the prospectus now being out of the exchange 
proposed to the holders of the 4} per cent. Vancouver Power 
Debentures, who are offered 41 per cent. perpetual consolidated 
Debenture stock, with certain advantages which the directors 
calculate will make the equivalent of a 51 per cent. premium on 
the amount of the Debentures held by the proprietors. 

In the Canadian-South American list, Mexico Trams are easier, 
but the first mortgage bonds are ] up. Rio Trams pursue theit 
upward progress, hardening to 1043. Para Electric Tramways at 
71 show a 4X4 advance, and have been vigorously pushed, on 
account of the company's good earnings; the 6 per cent. Cumula- 
tive Preference are firm at 5}, while the ö per cent. First Debenture 
stands at 99, and carries interest payable in November. Canadian 
General Common stock has changed hands at 1114, and the 7 per 
cent. Preference is just under 120. Mexican Light and Power con- 
tinues to be strongly supported. The Common is up to 891, and 
Mexican Electric Light 5 per cent. first mortgage gold bonds rose 
1} to 914. 

Telegraph and Telephone stocks and shares remain good, although 
there are not the same number of rises to record this week, 88 
there have been on the two preceding occasions. West India and 
Panama Ordinary shed àu after their sharp advance: otherwise the 
movements are all in the contrary direction. The Eastern group is 
very quiet, but American issues exhibit a good deal of strength. A 
mildly sensational jump in Mackay Companies’ Common shares had 
taken the price to 95}, a rise of 4j points, and the 4 per cent. 
Preferred at 774 is 14 higher. Telephones are steady, with small 
improvements in American Telephone and Telegraph, United River 
Plate shares, and Oriental 4 per cent. Debenture stock. 

Dick, Kerr's slipped back to 1 on the reduced dividend and carry- 
forward, referred to here last week.  Henley's are the best feature 
amongst the manufacturing shares, rises having lifted both classes 
of shares, and the Debenture stock as well. British Insulated at 7 
have gone back a little. 


Babcock & Wilcox, Ltd,—The directors have de- 
clared an interim dividend of 10 per cent., i aaa with 8 per 
cent, last year. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Stock Closing Closing Rise + | Present 
Dividends for the last Quotations Quotations week ended or Yield 


or 97 
p. 20th. ep. 27th. Bep. 27th, Fall — | per cent. 
910. 


— — — x 4 —WUU ñ— ʃ——ůœ ——ꝓ —:1 — — a —3 


1906. | 1907. 1908. | 1909. Highest Lowest. E s, d. 
Amaron eng de Co.’s shares, Nos. 1 to 25,000 Nil | Nil | Nil | Nil 98— 4} 4 m es . Ni. 
1 lephone 4 Telegraph, Cap Stock 8 8 8 8 138 —141 41 5 12 8 
Do. Collat. Trust, 4% Bon Ed 4% 4 4% 4 98 — 95 ce 448 
, H 
cdm oan de : Tt -— Eu za% 2 a 2 ate iM M not E vs 4 5 1 
rrer * — e. 
13% | 1 8/- | 25/- 1 27 ui a 412 7 
Anglo Portuguese Tel. „5 q Mart Del Deb. Stock Red. 56% | 5 5 5 101 —108 T "m +4 416 7 
Telephone, Nos. 1 to 44,000 8% 8 8 8 94— 10 9 ME 858 400 
Cae eee Sting. 500 year 4% Deb. Sk. Red. 4 AER AE 4 85 — 87 86 : 853 31 
e ogra . ee ee y O 1 ae oe 
Do. a 10 % Pref. vs vs - P 10 % 10 10 10 1 i 175 " 514 8 
Direct Spanish Telegraph, ES i 4% 14 4 4 — 73/14 - 5 3 3 
Do. do. Cum. Prei. 10 95 10 10 10 8i— is + 5 810 
Do. do. ü e 44 4 43%, | 43 19-109 + 8 14 10 
dat c MAIRIE ME | He | He | fe I e oa ed eo 
rec e, ? : Y — F se 
Eastern n Telegraph, O. Ord. [S NE ' d X 2 d ih 188 -1% 185 1834 5 2 1 
Do. rk Mort. Deb. Stock Red. 1829 190 4 1 1045 103 | „ 816 7 
Eastern Extension, 1 and eee Tele. 7 % 7 7 7 12 103 13 123 5 5 8 
Do. us P OC k.. 4% 4 4 4 100 —1 100} id " 9 18 5 
u to 
Globe Telegraph and Trust bs 54% | 55% | 53% 53 1 11 1 2 : : : 
Do. do. 6 96 Pref... 6 6 6 6 1 1 1 ae 
1 Northern Telegraph, ot Copenbagen.. : a 15 1 8 = d +2 ES 
o-European Tele — e» 2 ds 
Mackay Compe nee on du 84 ‘4 4 4} 89 — 98 xd à +4 4178 
Do. % Cum. Pref. .. 4 4 4 4 74 — "8 xd a +1 500 
Marconi's Wireless Telegraph N N Nil | N — 18/3 16/3 = Nil 
Monte Video Telephone €: Ltd. Ord. pr " : X : 55 : H < i 1846 Es : : 11 
do. ef. Y * — x 
National Telephone, Pret DOCK » e e * 8 90 4 4 1044—106 te 1251 n i 18 ; 
0 . toc ae y. y: -A UE 
Do. do. 6 % Cum. Ist Pref. 6 566 6 10 — 10 T - 5 11 8 
Do. do. 6 €, Cum. 2nd Pref. 5 6/6 6 10 — 1 2 5 11 8 
Do. do. 5 % Non-cum. Brd P., 1 to 250,000 5 V 5 / 5 5 on] 310 a 
Do. - do. 3} Deb. Stock Red. A 84% | 88% | 84 84 98 —100 3 19 3° 
Do. do. Deb. Stock Red.. 495149614 4 99 —101 "UN 8 
Oriental Telep. and Ele5. 1 to 171,504, fully paid.. 7%18%/8 8 1A 1 = 4 14 10 
Do. do. do. : Cum. Pr 69,1695 6 6 ast — 1 $ es ba 4708 
Do. do. do. Red. Deb. Stock. . 4951495 4 4 — 88 2 * à 191 
Pace & European Tel., iX uar. Debe., 1 to 1,000 : 0 : % : ; cea T 85 se i i o 
uter's m * 4 
Telephone Co. of F~ypt, 4 Deb. Red. 44%, 43% | 44% | 44% | 99 —101 i : l 491 
Submarine Cab'rs Trust. 4% : 6% 66 " 188—136 "u x "m 48 3 
United River Plate Telephone 888 8 2 7À— 77 4 75 Ea 5 8 6 
Do. 5% Cum. Pref., Nos. 1 to 40,000 5 % 59516 5 — 58. 5 ee +3 4711 
W. Coast of America, 1 to 30,000 & 58,001 to 58,006 2495 | 24% | 24 25 1 14 E sx T 410 2 
Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel. 49,1495 14 4 — 100 Ws jar is 1 0 0 
Western Telegraph, Ltd., Nos. 1 to 207,980 vs 1 7 7 7 1 E 14} 14 1332 ni F 18 3 
Do. 4 Deb. Stock Ben RE 4 45 14 4 | e 1 1 1014 E 25 18 5 
n and Panami Te TAE ue ‘ a wy N ay ma 1à— : bu 20J- — 4 å 2 i 
i um. 1st ; = T 
Do. do. 6% Cum. 3nd Pref. ni 15 7 1430 Ezi 3 s > .. [15 0 0 
Do. do. 5% Debe., Nos. ! to 1,900 55 b 5% | 1014—1 1014—103 oe ii 45 116 7 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
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640,000 ECCE Trams, 5% Cum. Ist 819000 6 . 5% 4— 4 48.— 413 95/- | 92/6 „ 5 911 
500, 000 Do. 2nd Pref., 800,000 to 1,300,000 6 V T .. 165 2 — od 4i— 43 si 225 Pu 611 1 
4,465,674 Do. 4 Deb. Stock .. | Stock | .. | 4% 4 92 — 92 — 934 933 923 457 
Auckland E. Trams, 5 % lst Mort Deb. Stock .. 100 5 5 5 5 103 —105 108 —105 104 n 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000 2 1 120 % 320 & |20 % 24 — 51— 58 53 518 4 6 6 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 2 1 |6 6 6 6%] 1l— lA là— 1*3 ! 3 19 0 
1,000,000 | British Aluminium 6 % Mort. Debs. Red. ..| 100 T E" m kd x 5 9 7 
600, 000 British Columbia E. Rail Def. Ord. Stock .. | 100 6 8 g 8% 8 140 —144 143 —147 1453 1483 511 1 
400,000 | Do. Pref. Ord. Stock  . .. «| 0 5 5 6 8 6 H 194 —198 124 —194 125 418 9 
400,000 | Do. 596 Cum. Perp. Pref. Stock .. ..| 100 5 5 5 5 110 —118 110 —118 1112 , 1104 4 8 6 
989,000 | Do. 433 1st Mort’ Deb., 1 to 6,90... 40 | 49% 43% 434 43% | 102 —104 102 —104 oe 467 
212,600 Do. Vancouver Power Debs., 1 to 2, 200 | 100 4 1 49% | 44% | 100 —108 100 —103 © Em 47 65 

188,801 | British Electrio Traction : 10 il 11 i] il — 1 — 1 17/6 | .. Nil 

161,497 | Do. do. : Cum. Pret. 265 10 (6 4 8% 13 Nil.  9à— 9j 2 8 57/6 53/9 Nil 
1,478,068 Do. P diis Stock ..| Stock | 5 5 5 5 $ 89 — 93 89 — 93 " 15 7 6 
528,996 | Do. TES d Deb. Stock Roa 100 43 a% 43% | 44 70 — 15 70 — 75 600 
100,000 | British Insulated and rv Cables A 5 10 10 10 10 | 7 — d 60— Th | | — 4 6 17 11 
100,000 | Do. do. m. Pref. : 5 (6 6 6 6%: 6— 6— 6 64 | 412 4 
500,000 | Do. do. us % Ist Mort. Deb. Red... | 100 4% 43% | 44% 117 ; 101 —104 101 —104 HOR 467 
201, 5792 Poets Weataghoue 6 4 951.1 o 00 ao i 100 4i 4496 | 4496 | 48% 99 —101 98 —101 1088 108 | 491 

i estinghouse e to an : ; 7 m 

400,000 | | : 215.001 to 75 and | 5 | Nil} Nil | Nil | Nil Fa E A&— À | Nil 
1,316,863 | Do. do. 49, Mort, Deb. Stock. 100 |495 4 4% 4 61 — 68 | | 6 7 0 

000 |; Browett, Lindley & Co., oT . T - 1 Nil | N Nil | Nil | FT e H | i Nil 

50, ‘Do. do. 6 % Cum. Pret. 1 Nil | Nil ; Nil | Nil | 14 n. 14/6 to 15; Nil 

140,976 | Brush Electrical Engineering, Ord., 1 to 106,781. 9 Nil! Nil | Nil | Nil | 0 — i | | Nil 

200,000 Do. do. Non-cum. 6 X, Pref. , 2 Nil | Nil | Nil Nil 0 — 0 — | Nil 
125,000 Do. do. 43 % Perp. Deb. Stock — .. | Stock 4 Hoa 44% | 44% 87 — 42 37 — 42 | 10 14 4 
125,0001} Do. do. Perp. 2nd Deb. Stock.. | Stock | 44% | 4 % 49% 4% 2 — 26 22 — 25 » cu. 3h "ua 17 6 3 
137,610 | Calcutta Trams, 1 to 195,610 a 5 8 6 430% 4l, 4g— 4i 44— 5 96/5 95/. 4 3 | 410 0 
804 Do. 5 % Cum. Pref., Nos. 1 to 29,390.. 5 5 6 5 % 5 % | 4&— Oh 45 — hà $5 ke E 417 7 
850,000 Do. 4) % 1st Deb. Stock = 100 44% ; 4495, | 44% 43% 96 — 9 96 — 99 - 4 10 11 
85,000 | Callender's Cable Construction shares — .. e 5 15 15 % 15 95 10 % 9à— 93 95 — 51 | s 5 0 0 
40,000 Do. do. 6% Cum. Pref. 5 5 0 5 5 % 5 % 46-6 44— a 4 5 9 
500, 000 Do. do. 43 % 1st Mort. Deb. Stock Red. Stock EN 44% KP | 449, 103 —10: 103 —105 -" m 4 7 0 

491,222 | Cape E. Trams., 1 to 491,222 1 il; Nil — oup ke de um M i + A Nil 
450,000 Castner-Kellner Alkali, 1 to 450,000 . 1 | 8 %& 12 % 123% 123% 3m— 3B 30.— 33 64/8 61/9 T 318 9 
210,158 Do. 44 % Ist Mort. Deb. Stock | 100 44% n» 4 95 | 44% | 104 —107 105 —108 E i +1 4 3 4 
1,890,690 | Central London Railway, Ord. Stock x .. | Stock | 4 3 34% 3% 03 — 65 63 — 65 „ ae 412 4 
554,655 Do. do. 4% Pref. Stock.. . Stock 4 % 4 % 1% 4% B4 — Hb 81 — H6 — 1 [iB 
554,655 Do. do. Def. do. Stock |4 4, 2% | ae 2 % 40 — 4 45 — 47 „ 21455 
1,480,000 | City and South London Railway  .. ds .. | Btock | 28% | 28% | 14% ^ 15 271 W} 211-- 283 27; 275 F | 6 210 

85,000 Crompton & Co., . eee s 8 5 5 il Nil — i i— 2 2s es Nil 
st Mort. Reg. De oe _ 8 

100,0001 { 900 of £100, and 901 11,000 of £50 Red hos j6% d dd 5% | BS — 86 83 — 80 . . | E 
. * Unless otherwise stated, all shares are fully paid. - From Manchester Share List. 
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Closin Business done Rise +| Present 
Present NAME e *| Dividends for the Quotations quotations week ended | or Yield 
Issue. 8 : Share. | Ist four years. ^ Sep. 0th. | Sep. 27th. Sep. 27th, 1910. | Fall — | per cent. 
TUM 7 1906. | 1907. | 1908. | 1909. Highest ‘Lowest E s. d. 
806.000 Dick Korr & Cox 1 to 290.000. 17% %% 1 6 6 l6% x: 1 — 15 ES hl 31 
K o. um. Pre to as e 
271,030 Do. do. 44 % Deb. Stock 100 | 44 T 4% | 44 —101 =e — 1 1.3 il 
60,000 | Dublin United Trams. (1896), 6 % Pref., 1 to 60,000 10 6 6 & 6 7 6 T 122— 1 à— 184 ; S 
99,261 Edison & Swan Utd., “ A ” shs., £3 pd., 1 to 90,1 5 4 MIND M HET S 14 Nil 
17,189 Do. “A” shares, O1—017,189 9 | 6 | 44% | 29% | Nil | Nil zx 63 — 68 . 517 8 
807,805 4% Deb. Stock Red. 100 4 19 4% 4 a "9 — 82 :; : ^ 1611 
61,790 Do. 5 % 2nd Deb. Stock Prov. Certs, ur. 100 5 % 5 0 57% 595 | "T9 — B : i; Nil 
112,100 | Electric Construction, 1 to 112,100 2 Nil | Nil | Nil | Nil il it- if es : 12 968 
. 81,890] — Do. do. 195 Cum. Pref., 1 to 81,000... C 4 — 8 i 650 
25,000 General Electrio Co. (1900), 5 % Cum. Pret " 10 659051595165 5 7 8 N ss m vs 1 
200,000 Do. do. 4% Mort. Deb. | Stock 4% | 4 96 . a Nu 
78,000 Gt. N. & City Rail. Pref. Ord. A” 4% $0 78,000 10 | 4% | $% | Nil | Nil of 1 ) : 610 8 
96,000 | Greenwood & Batley, 7% Cum. Pref. " 10 7 7 4 7 7 a "s - ; 2 
80,000 | Po. do. 5%Mort.Debs. .. ..| 10 6 % 5 5 5 i | - à | 5155 
40,000 Henley’ s (W.T. 92 Telegraph Dou Ora. MEE 5 16 $ pi ra 15 2 a 53] . +] 816 3 
* ° O. e A 
150,000 Do. do. 4i Mort. Deb Stock Stock de ae ae ity 144 145 + 4 - 1 í 
60,000 | India-Rubber, Gutta-percha & Telegraph Works 10 10 % |10 % 10 fe 10 % z Nil 
87,500 Liverpool Overhead Railway, Ord. . ..| 10 Nil | $% | Nil | Nil a +4 {800 
10,000 Do. Pref., fully paid ..| 10 5 % 5 % 5 % 5 J U Nil 
600,070 | London United Trami. (1901) 1 to 50,007 .. 10 8 „ 8 % NI : e = Nil 
899,990 Do. do. 60,008 to 100,000 .. 10 |89518 Nil | .. i 15 Q 0 
125,000 | Do. do. 5 % Cum. Pref.,1t0125,000| 10 | 5 „„ ; T 5 | 5128 
1,649,930 Do. do. 4 9, lst Mort. Deb. Stock.. 100 | 4 4 4 4 4 $ 881 e 8 54 
5,732,002 | Metropolitan Consolidated ..  ..  .. 100 {1% 1 66 65 421 
2,640,914 Do. Surplus Lands. 100 27% 27% 2 f 23% 91 91 js Nil 
8,235,000 Do. District .. .. 10 | Nil | Nil 1 | Nil 16/6 | 45 51 3 
891,837 | Metropolitan Electric Trams., Ord. A i 1 .. | 4a 5% : vt Nil 
314.016 Do. do. ' Detd. "i 1 | Nil | Nil | NI | .. TA 16/6 ays 5 68 
500,000 Do. do. 5 % Cum. Pref. . 1 5% 5 % 5% ad 3| 9 E 10 11 
595,600 do. 44 % Deb. Stook Red. 100 | 48% 4% | 48% | 44 199 =i 112 8 
$10,823,200 | Mexico Trams Co., Common Stock .. M "E vs ce 6 96 à 98 +4 5183 
$9,000,000 Do. Ist Mort. 50-year 5 % Gld. Bds. as A „ 5% |5% $ 
245,500 | Potteries Electric Tractio  ..  .. .1 1% 1 NI , .. 11/- » — 1 75 5 
245,500 Do. 595 Cum. Pref. .. Ps 95 1 5 5.9 5 b % vi 586 
245,000 Do. 43% Deb. Stock 100 | 43% 71005 22% | 44% 863 | 399 | +4 | 5130 
87,950 Telegraph Construction and Maintenance. . 12 15 % 17 15 17496 + j 817 8 
00.0. UnieigrmaSnec GRO (ye ee eee «M in 
000, nderground Electric Railway, 5 ior Lien .. és a is is a 95 d 
2,800,000 Do. do. 43 nds. . » bs z .. | 48% | 48% 835 923 n did 
4,900,000 Do. do. 6 % Income Bonds i ai Pa ja vs e as : RE 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 1 | Nil 10 % |5% | NH : Bll 5 
66,6686 | Do. 6% C.P. :30,001 to 80,000 & 125,001 to 141,066 5 „6% 6 8 A 514 4 
245,495 | Do. 4% Ist Mort. Deb. Stock ..| 100 4 4% 496 | € ] l 
ELECTRICITY SUPPLY COMPANIES. 
80,449 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 | 5 | 10% 10 % 10 oa ie gr 2 "m 1 P is 44 1 
9,551 Do. do. 7 Cum. Pref. 5 1% 7 2 7 $ 64— “108 i 817 8 
400,000 | Central Electric Supply 4 2 Guar. Deb. Stock .. 100 4 4 4 4 100 —108 100 — 4 es e 690 
€0,000 | Charing Cross and Strand lectricity Supply . 5 5 65 | & 95 5 % 2 4 4 10j- f 414 9 
80,000 0. do. do. 44% Cum. Pref. | 5 4» % 1% 45 N- | i 88,9 141 0 
80,000 Do. “City Undertaking ” 43 q, Cum. Prf. 5 49% | 49% | 46% 4105 4 99 426 
445,738 Do. do. 4% Deb. Stock Red. Vf. d » i ' |5126 
49,486 | Chelsea Electricity Supply, Ord.  . a 5 4% | 48% | 43 ae Mad 101 : f 491 
175,000 Do. do. , 4% Deb. Stock Red. | Stock | 44% | 44% 300 2% | 99 —101 nan 605 
70,595 | City of London Elec. Lighting, Ord. 40-001—110,505 | 10 3% % 7 74 18 n 114 ni s 40 0 
40,000 Do. 8 %& Cum. Pref., 1 to 40,000 .. JJV 120—124 2s . | 498 
400,000 Do. 5 & Db. Stk e ee | Btock | 5 % 407 5 % | 5 % | 120 —124 B di 5 4.5 
800,000 Do. 44% and. Db. Stk. |! | 100 |4 1% | t4% | 44% 102% a d Nil 
60,000 | County of Durham Electrical Power, Ord.. | 6 |å %2% 1] NU | 1—2 I í 71610 
50,000 Do. do. do. 5 % Pref. 5 5 5 5 5 = xd 94 BE 588 
250,000 Do. do. do. 5% ist Mtg. Deb. | Stock | .. | .. 15% 595, 94 au v x 610 
40,000 | County of London Electric Lighting, Ord. 140,00 10 (53,1595 5 9, |5 el. 11 10 — 11 : x 5 6 8 
55,000 Do. do. 6 % Pref, 40,01—60,000 | 10 6 % 6 6% | 6%! l i0 1041—101 489 
400,000! Do. do. 44% Deb. Stock | . | Stock | 44% | 49% | 44% | 44% | 1044— 100 ou © 4175 
400,000 Do. do. 44 & 2nd. Deb. Stock.. Stock 44% | 44% | 44% | 44% | 100 —1 100 — Nil 
80,000 | Edmundson’s Ee Cor Eporation, Ord. Shares 5 Nil | Nil il il 2 5s Nil 
80,000 Do. % Cum. Pref. 5 3% Nil Nil | Nil Bec an e n à Rin 8 
430,500 Do. a 43 % 1st Mort. Deb. Stk. 100 44% | 44% | 44% | 43 75 — 78 m exl he 617 0 
$8,150,000 | Electrical Dev. Co. of Ontario, 5% lst Mtg. Gold Bnds. | 8500 m .. 5.5 821— €! n pe 84/3 6 13 10 
10,000 | Folkestone, 1 to 10,000 4 b 5396 | 5396 | 54% | 54% 1 dg xd RN 1 11 1 
1000 | Do. 6% Cum. Pref., 1 to 10,00: 5 |5% i i ' |4838 
90,000 Do. 430 lst Deb. Stock — ..  ..  ..| 100 43 4 ue 43% | 99 — 99 — = " | 538 4 
15,000 | Hove, 1 to 15,000... | 5 | 9% | 8h% 8% BÀ | T7— 7 (eae "| 4394 
$1,876,000 | Kaministiquia Power Co., 5 % Gold Bnds... |. | 100 ade | 5 % | 5 % | 1004-1 a ie 610 4 
21,000 | Kensington and Knightsbridge Electric Ord. . 5 110 & 10 & 8 70 8 6j— 7 95 i 4.48 
,000 Do. do. do. 4% Deben. Stk. | Stock | 4% 14% | 4% | 4 93 — 95 3 : 4 8 U 
10 000 N Electric Supply Corporation, Limited, O Ord, 5 4 4 X! 6 7 * i = ; ] 43 — 53 95/9 — 1 5 17 1 
; 6 5 T 4— e 
882,355 Do. do. 4% Ist Mort. Deb. Stk, Red. | Stock | 4à & 45% 4% 4 5 — 92 90 — 92 6805 1 : 1 
200,000 | Metropolitan Electric $ upply, 1 to 100,000. T b 8 % | 6 2o 5 5 do Hi a it 87/6 85 600 
76,121 Do. 1à % Cum. Pref. -l, 10. 5 | 4455 | 44% | 44% , | 4 — 4 1 05 l 459 
235,000 Do. 44% Ist Mort. Deben. Stock .. | Btock | 48% | 44% | 44% | 44% | 102 —105 p ge id 424 
248,000 Do. % Mort. Deben. Stock Redem. | Stock | 34% 33% | 34% | 84% | 82 — 85 a 92 913 +1 5 8 8 
$6,000,000 | Mexican Electric Light Co., 50% lst Mtg. Gold Bnds | 100 5% 5% 5% 5 0% e 901 3 Ho M ; 19 1 
13,585,000 Do. Light and Power Co., Ltd., Common .. | $100 — | 4% | 3h% | 4 2 B74— 39) —109 1103 108 6 7 3 
82.400.000 Do. do. 7%, Cum. Pref. St. Stock | .. „ 1795,17 108 —110 1084 — o 951 A E: 549 
12,000,000 Do. do. 5% Ist Mtg.Gold Bnds. | 100 .. . 5 % 5 % 95 — 96 944— x n ! 4 11 10 
250,000 | Midland Electric Corporation, 44% lst Mort. t: Deb: 100 44% % | 44% | 4496 97 6 — 4 85 217 8 
190,491 | Newcastle-on-Tyne, 1 to 197,500 6 87, 895 20% .. — 4 4— 5 2 7 
197,500 Do. 5 % Pref., 1 to 187,500 ` 6 5 * 5 % 5 % 5 (43 4 4g— 4 i 
150.000 | North Metropolitan Electric Power Supply Co., | 100 " 5 % | 100 —102 100 —102 . " . 418 0 
, 5 % Mortgages (Red.), Nos. 1 to 1,500 i ae : 578 
10,852 | Notting Hill Electric Lighting m 10 7 7 | 196 |... 12 — 18. 12 — 13 Š 6 8 8 
,000 | Oxford, 1 to 96 and 407 to 20,310 S6 e. aa 5 2.0 7 7, 7% — Us xd 216 j ; 404 
119,604 | River Plate Elety. Co. Or. . Stock 23% | 6 % | 8 % |9 05 | 210—295 1 105 ; — [644 
100,000 | Do. do. 6% Non Cum. Pref. .. a .. | Btock 16% | 6% 16 2 6 % | 105—115 105—115 Ka 117 7 
900.000 | Do. do. 6°, Deb. Stk. Red. eee reed tes pea —10 1 m 613 
40,000 | St. James’ and Pall Mall LAT Light, Ord. `. 5 10 % 10 % 10 2 10 * Ti— 74— j 416 7 
20,000 Do. do. 79 Pref. 20,081 to 40080 | 6. | 75 755 2% 1 | 6i— — dt © 4. 6 
150, 0001 Do. do. 33 % Deb. Stock Red. .. 100 | 84% | 84% | 8495 33% | 84 — 86 — 86 ; Nil 
12,000 | 8mithfleld Marke m Electric Supply, Ord. iu 5 Nil Nil | Nil a 14— 2 ] 2 : 6 13 4 
65,000 , Bouth London Electric Supply, Ord.. 4 3 % 44 % 5 % 5 % m. * — 5 i i [^ 2 418 0 
130/100 | Do do. 5 % lst Mort. Deb. 10 | .. | .. |595|5955| 99 —102 99 —10: i Nil 
120,000 South Met. + Elec. Lt. & Power, Ord. : 1 | 24% | 24% %. — à = ` 616 7 
142,064 Do do. 7%, Pref. 1 77257951795 7 1— 4152 ar j 491 
224.720 Do. do. 44% Ist Deb. Stk. | 100 |4% 4% 44% | 44% 38 —10l m ) 9) 0 0 
80,000 | Urban Electric Bupply, Ord. " : 6 5 0 6 0 5 92 i— 1 i— 2 10 0 0 
50,000 Do. do. 5 , Cum. Pref. 5 5 2 | 6 575] .. 2— 2) 2-704 611 1 
275,000 Do. do. 44% Ist Mort. Db. Stk. Red. |, 100 | 44% | 44% | 44% | 44% | 79 — 81 i 3 1 * 5143 
80,000 | Victoria Falls Power Co., Pref. Nos. 1 to 88,000 jp uoa d i— a "| 6u 1 
100,000 | Westminster Electric Bupply, Ord. .. 5 12 % 10 % 10 % 10 % = S B 51 1110 
am Do. do. 4) % Cum. Pref. (Re 5 | 48% | 48% | 43% 4 | 6— 6— 
duced from 5% since 31st Dec., 1905) 
* Unless otherwise stated, All shares are fully paid. + Quotations on Liverpool Stock Exchange. 
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Bank rate of Dispount 8 per cent. June 9th, 1910. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING AUGUST. 1910. 


THE export returns for the month again show a gratifying Exports of machinery show a notable falling-off, amounting to 
increase ; the total, £758,950, is no less than £322,023 higher than nearly 23 per cent., and batteries are even lower in proportion, 
in July, but more than half of the aggregate consists of a single having lost over 34 per cent.; but every other item has advanced, 
huge Nem or teleg raphic cable and apparatus to Newfoundland. cables and telephone apparatus in particular having done well. 
Even after deducting the whole of the telegraph exports, however, . 

the balance (£320,221) again creates a record. The boom in telegraph cable is, of course, abnormal. 

The imports, valued at £195,882, aleo show an increase, being Amongst the imports there is a heavy increase under the heads of 
£31,763 higher than in the previous month; and the re-exports electrical and electrically-driven machinery. Wires and cables have 
have increased by more than £10,000. As indications of improving receded, but electric lamps and telegraphic or telephonic apparatus 
trade, these figures are significant. are up. The large re-exports of the latter class deserve notice. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


E ? EF à E E, 5 E ; n „ | sg 3 ga o 
é 385 3 4/22) e 2.8) 3 | a | 822) S33 
| 423 22 83 „ | Be | $3 | 358! g2 225 $33 | 3 
Country receiving exports and importing. $ a E 8 a jo i £ a 2 8 8 23 8.2 EE 8 5 ae | ee © 
2 23 wo | Eg 2 HM = 9 38 9 d AGO | 9c E 
i5 HP Hi HS ii 5: Didi) mii 
: [m ER A al fd d 8 
£ £ £ £ £ £ £ £ £ £ £ £ 
Russia, Sweden, Norway and Denmark 800 381 11,393 98 21 550 2, 314 63 195 | 5,764 20.779 
J. ris ee ivs ss 985 212 soi ive 279 280 | 1,516 60 176 20 2,543 
Netherlands, Java and Dutch West Indies ... 267 | 2,926 | 201 35 36 446 e Put oe ae 26 3.937 
Belgium ... Qu ues 85 1,216 10 17 129 | 1286 | 59 16| 62. 1,038 19 4,876 
France and French Indo-China ssi .., 1,672 474 | 179 | 250 3 | 2,507 | ^... jos T $us 148 5,433 
Portugal .. si Pus TT 36 39 62 "n 3 684 "T 2 23 .434 13 1,296 
Spein, Canary Isles end Spanish N . Africa ... 303 10 304 26 221 | 4,274 2.800 35 M 17 17 8,007 
Switzerland, Italy and Austria-Hungary ET 121 sis 225-1. fe 1,496 380 | 111 ae se "XE wp 2,133 
Greece, Bulgaria and Turkey .. es iss E ius 12 T 279 20 es 161 - 474 
Channel Isles, Gibraltar and Malta ose 191 342 26 56 11 580 |... ss 13 2 77 1.298 
U.S.A. and Philippines sss vi sue 203 ies 245 233 10 433 ee 10 405 ive 4,416 5,985 
Canada and Newfoundland Sss 277 1,817 423 750 | 1,027 | 2,622 .22 | 1,334 Sie 577 |101,961 | 410,810 
British West Indies, Bermudas, British. Guiana | 
and Falkland Isles Ses 160 | 5,412 26 90 —- s ous 8 86 187 104 6,073 
Mexico, Colombia, Bolivia and "Ecuador m 23 20-1 osaa Sa 75 25 1- „ 13. p ue Ss 601 757 
Peru and Uruguay Zu wae T 17 "E: s 20 P 1,002 seg 11 n 88 | 1,989 3,127 
Chile ‘es sae es is siii kes 163 386 17 42 114,97: ia 61 see 19 409 6,081 


Brazil. 370 | 6,161 | 209 485 | 643 2,499 3.672 555 | 41 349 | 9,677 | 24,661 
Argentine. | 2296 7,271. 2,128 343 | 6,124 | 1217 | 506 | 729 [13,543 2,280 | 36,437 


Egypt, Tunis and Morocco e sats 275 173 26 32 .. | 291 Qus 101 vis 944 925 2.167 
British West Africa and St. HERD c j deg E 369 54 126 5| 1,635 te 21 33 iM 36 2,318 
Cape of Good Hope A ve ees 1,248 | 2,193 767 888 82 | 2,506 295 311 60 47 | 1,067 9,764 
Natal ee dre s 1,475 |15,899 | 1,765 784 528 |14,867 |1,305 257 440 341 104 37,325 
Rhodesia, . O.R.C. "aud Transvaal fis 1,173 | 2,132 103 189 9 1.2.42] 211 445 58 9 $5 7,601 
Zanziber, British East Africa and Mauritius 145 390 18 54 42 538 | ... "ECT 53 107 1,354 
Madeira, Portuguese East and West Africa .. 79 972 | .70 54 37 | 1,852 21 i is 27 s 3,112 
China and Siam... ive See TEN sis 429 2,836 223 634 805 | 2,173 | 1,915 138 E 80 das 9,233 
Japan eee T ise $53 Ses es 365 | 6,190 645 947 331 10,815 3 8 13 5,449 1,188 | 25,954 
India ies Gees des iss eee Ses 3,725 | 3,251 | 2,256 | 2,089 632 | 13,762 | 3,128 | 4,805 279 680 1,144 | 35,751 
Ceylon ... 35 392 | 154 60 7 134 18 4-1. 225 30 | 1,059 
Straits Settlements, Federated à Malay States 

and Fiji oh is 194 | 3,180 | 71 19 28 | 796 | 665 | 421 46 94 111 5,625 
Hong Kong wae TN wee ‘as wad 297 583 38 | 174 157 | 3,477 146 30 10 185 55 5,152 
West Australia ... ets "em "m "M 87 980 125 321 115 | 4,660 = 11 50 ks 102 6,451 
South Australia ... wee PE T — 1,000 307 361 104 9 | 1,445 2 157 dus ids 211 3,597 
Victoria ... — Pre ves ix 338 5,028 130 775 649 1,030 TT 523 EP 2,979 s 11,752 
New South Wales is ote vie xs 689 | 2,942 | 1,108 | 1,548 1,869 | 21,229 289 175 sas 3,493 | 2,858 | 36,500 
Queensland vss ET T" wae 26 17 370% 74 oa 334 42 - sis 85 | 1,872 2,820 
Tasmania... — wie NN bas sss 148 423 23 sus 13 46 808 18 aaa 21 See 692 


New Zealand  ... yes exse sei wus 382 | 1,081 920 372 64 651 140 199 | -... 110 1,398 | 5,317 


l 


Total, £ 18.890 | 87,105 111.955 | 14,288) 11,241 | 116,506) 16,262; 10, m 1.846 |a (6441438,729 | 758,950 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia. Sweden. . and Denmark Qs 25 we 127 6| 4.466 573 505 6 9.377 15.062 
Germany... .. iS . ai ' e 273 |11,933 1,460 56,630 1,976 | 30,405 | 1,470 | 1,915 7,100 | 11,197 124.359 
RI 23 “de>. qe] de 13 1,698 99 BAL] ge d a | 1,838 
Belgium ... — .. |... 0.2 2 0 0. 310 2.168 10 10 256 |-1319 |... RO 581 5.5888 7.679 
France e T 2,652 | 218 2,658 418 1,179 | . 1.186 2,903 3.471 , 14772 
Switzerland " jo "S 566 34 —112•!“» LIJL T e 10 15 | oat 1,676 
Italy E 2e A5 «el a 1.517 26 | ..] .. P | E % o nem | 3,375 
Austria-Hungary). ae 120. 540; .. "T" e. 1.568 a6 2,274 
United States "x 2474 692 ' 391 623 — 15,219 | 5,081 19 | 110 24.669 
Various sources iis nx n sles. 786 * DI as 32 20 25 | 178 

Total, E | 3,222 |19, 661 2.139 62,199 2,755 51,118 7,137 | 3,765 12,320 31,566 135,882 

Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
Various countries, mainly as above ... xis | 2,449 | 1,513 | 3,385 sis 1,964 539 | il 17,778 | 28,169 
‘ ToraL EXPORTS: £758,950. — ToTAL RE-EXPORTS: £28,169. ToTAL IMPORTS: £195,882. 


v 


NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to ‘ goods.” ir unclassified, the latter, doubtless consisting of similar 
materiais to those appearing. in MN pam 
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ELECTRIC DRIVING IN TEXTILE MILLS. 


By L. CROUCH. 


(Concluded from page 486.) 


THE importance of the mere torsional elasticity of a shaft, 


in enabling oscillations to be set up by variations in 
the angle of twist at any given point, in accordance with the 
load distribution along the shaft at the moment, is shown 
by the following notes (sce also fig. T) :— 
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DEGREES TWIST PER H.P. 


EI CASE 4 
0 CASE ! 
H a b c d . € PULLEY 
Fig. 7. 
Investigation of Shaft Twisting —Consider a shaft with 1 


H. P. input: assume p pulleys equally pitched at / ft. apart, 
and equally loaded with A H. P. each (see inset diagram, 
fig. 7), then the twist e? in a length / of the shaft of b in. 
diameter (material, wrought-iron) per M. p. transmitted at, 
Say, 200 R. P. M. is— | | 


" 425 x 26°25 x l 3 l 
I. IIO xi = 1 a. 


As a particular case, assume five pulleys 10 ft. apart, all 
equally loaded ; assume a 3-in. shaft running at 200 R. P. u., 
then the shaft twist at the various pulleys in the following 
cases is as shown in fig. 7 (see also Table ID. The manner 


in which shaft oscillations are set up needs no further 
illustration. 


Case 1.—Shafting running“ light " ; no appreciable twist. 
„ 2.—Shafting loaded uniformly (1 H.P. per pulley.) 
„ 3.— Pulley (e) (fig. 7) only loaded; load supposed 
double normal at (e) for the moment. 
„ 4.— Pulley () only loaded: load normal. 
„ 5.—Pulleys (/. (4) and (^) loaded normal; remainder 
running light. 


TABLE II—SHAFT Torsion (see fig. 7.) 


Case 


Case Case Case t? at 
pulley. (2). (3). (1). (5). pulley. 
" 0328 0131 0˙0656 0:197 a 
b 0'591 6˙262 (0656 0˙328 5 
e QNT 0:393 00656 (459 e 
d YIR 07525 0'0656 0590 d 
e 0˙984 0656 00656 0˙656 e 


Means of obtaining Speed Variations.—Jt is often neces- 
sary to vary from time to time the „constant“ speed at 
which a given textile machine is driven. Thus a frame may 
work on different. “ counts ” on different days, particularly in 
the case of woollen mills, and a corresponding change in 
speed. must be provided for. Again, doubling frames are 
usually provided with 10 per cent. possible speed variation. 
The first class of speed variation is met by the use of a 
motor direct coupled to the driven machine through a friction 
clutch and change gear box, or by the use of a motor direct 
coupled to an overhead countershaft, change speed pulleys 
being then used in the ordinary manner, To effect small 
Variations in speed, rotor or armatnre resistance may be used, 
or, in D.C. machines, field resistance may be employed; series 
resistance is to he avoided where possible, on account of the 
inefliciency involved. 

A recent make of spinning frame motors provides a small 
eycheal variation in the driving speed. so as to compensate 


for the varying cop diameter, and maintain uniform tension 
on the yarn. 

Group or Individual Drive ?—This again is a most impor- 
tant and controversial problem; some textile machines, such 
as looms, ring spinning frames, counters, openers and 
scutchers, may well be driven individually, while others, 
such as mule frames, should indubitably be group driven. 
Quite a number of machines can be satisfactorily driven 
individually or collectively, according to the requirements 
and circumstances of each case. 

Simply to replace the steam engine of a mechanically- 
driven mill by an electric motor would wholly sacrifice the 
peculiar advantages of electric driving, and would usually 
decrease the overall efficiency of the mill. The nest stave 
in the sub-division of the drive is to operate each floor of 
the mill from a single electric motor, which may be situated 
centrally in the line shaft to reduce oscillations of the latter 
as far as possible, but which is, more generally, placed in the 
rope race of converted mills, or in a similar but much 
smaller tower in thé case of new, purely clectrical mills. 
An excellent illustration of the latter system of driving is 
given by the Falcon Spinning Mills, the main electrical 
equipment of which is as follows :—100,000 spindles : 
present capacity 800 Kw., rising later to 1,200 kw. if 
desired: alternators :— T wo three-phase, 50-cycle, 500-volt 
machines of 460 K. v. A. at 0°87 P.F., direct driven from 
all-British Zoelly turbines. ote git 

An absolutely individual drive throughott a mill is bad 
practice, since many machines, notably mules, are far more 
economically treated in groups of four or eight machines. 
Beyond a certain point in the sub-division of the driving 
motors, the total H.P. of motors installed commences to rise 
very rapidly as compared with the total load demand, at any 
moment, of the plant as a whole; further sub-division 
should be abandoned before this critical point is reached. 
Many textile machines, while requiring a small input, must 
he driven at comparatively low speeds, and hence necessitate 
large size but small H.P. motors. To reduce the installation 
costs per H.P. it is advisable to compromise by using fairly 
large driving groups, so approaching the most economical 
H. P. for the various line-shaft speeds which circumstances 
compel. 

The following notes illustrate the financial aspect, of tlie 
problem as to whether group or individual driving is to le 
preferred :— 

Suppose n machines requiring % H.P. each have to be 
driven; if the overload capacity to be provided = K X 
normal H.P., a total H.P. of n k must be installed. let 
these machines cost £/ per H.P., and let their efficiency = 
p per cent. Then total cost of motors = £n k hl, and the 
normal input = nra (r = mean percentage of full load at 


which the machines as a whole operate). 

Now assuming the use of a single large motor of H.P. H, 
H will need to be, say (2 & A) a, where æ is a constant usually 
lying between 0*5 and 077. 

The cost per H. Pb. of the large motor may be £1 per H.P. 
and the efficiency P per cent., so that total cost = KV. l 


nrh 
and input = p U. P. 
Summary. n motors. One motor. 
Total H.P. installed ... lla 100 
. 
Total cost of motors ... 777 100 
P 
Input on normal load ... 75 100 


Special Case-—Assume that under the most unfavourable 
conditions n 2 machines start up sim ultaneously each requiring 
temporarily twice its normal H.P. ; suppose that / 8 machines 
are meanwhile stationary, the remainder operating at normal 
loud : then 2 % /. %% = un. %, . e., a = O69. Suppose 
that / = £10 and L = £6, also that p = 80 per cent. aud 


P = 85 per cent., then adopting unit drive in place of grou) 


drive will require the installation of 1:45. x the total n 
H. P. otherwise required: the cost of installation will be 2 4 
times as great, and the input on normal load will be 1% 
times as great. "S 

Whether these less satisfactory conditions are justified by 


— cele — 


— 
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TABLE III.—MoTOR EQUIPMENT. 


H.P No. of. mew] R Drive. 
200 1 Ventilated, 585 Direct to line 6 pairs mules. — 
A l 5 530 shaft through „ Each motor drives 18 mules of 1,142 spindles each: 
SUC l bp Ee ML m 580 | flexible coupling i 3 11 in. gauge: spindle speed, e R. P. M. 
90 1), Slip- ring 365 Flexible, direct coupled 38 jack frames, 4 slubbing frames. 
90 ] IE "i 365 | - - - 12 roving, 6 intermediate, 2 jack and 12 driving frames, 
24 combers, 4 38-in. cards. 
50 l A. wa . 960 ss a is 40 38-in. cards. 
40 1 NN 365 R $ 5 4 ribbon laps, 4 sliver laps, 26 cards, 26 combers. 
7 .1 Squirrel- 1,410 Belt-driven Large opener (single). 
5 2 | cage 1,410 LEE Smaller single opener. 
3 1 | induction 1,410 = s Fan. 
TABLE IV. 
| x ; 
pet Live. | of spindles. Monot Ramet: | E | Snatung: | (and Stein ccr: 
650 ' 107,000 — 1,650 | Curd room.—220-B.P.M. 18-in. pulleys for driving, roving and Oldham 
(mule) intermediate frames: 170 R.P.M. for cards with 16-in. pulleys. | (Pollitt & Wigzell) 
RS Mule room.—300-R.P.M. 30-in pulleys. 
652 90,000 74 1,380 eer &h«ft.—185 R. P. M.; 24 in.— 3] in. dia. ; 9 driving frames, Blackburn 
| (mule) (self-acting) 9 slubbing, 16 intermediate, 14 roving, of 17 6 apindles each. (Yates & Thom) 
Roving shaft.—270 R. P. M.: 24 in.—3} in. dia. 
| Driving, intermediate and slubbing shaft. —225 R. P. M.; 24 in.— 
| 84 in. dia. ; drives also 27 cards. 
Spinning-room shaf ts.—21 in.—41 in. dia. 
69:5 | 132,000 — 1,900 | (Spinning fine Egyptian yarns.) € T vus T ... Irwell Bank Mill 
| Gnule) (Bolton) 
353 | 53,000 140 1,500 | Among other manufactures ;—12 slubbing frames, 104 spindles Stockport 
(ring) ring frames, each ; 20 intermediate frames, 140 spindles each ; 52 roving (J. & E. Wood) 
| | 376—396 frames, 180 spindles each; 140 spinning frames, 376—396 
| | spindles each. spindles each. 
36°2 36,000 | == 995 | Curd shuft.-—175-R.P.M. 17- in. pulleys. nee Sowerby Bridge 
| (ring) i Driving, roving and intermediate shafts.—254-B.P. M. 27. -in. . pulleys. (Pollitt & Wigzell) 
| . | Spinning xhafts.—9254-R.P.M. 42-in. pulleys. 


the advantages of unit driving has to be determined in each 
case on its own merits. 

In an average textile mill there are eight or nine main 
line shafts which, following the Falcon mill system, might 
each be driven by a single direct-coupled electric motor of 
suitable ae cae a greater sub-division of drive 
-would usually be permissible and advisable. 

The mule, ring and blowing room shafts all require a 
considerable input H. P. at fairly high speed (say 350 R. P. A.) 
and are hence suited for driving by one motor per shaft. 
Carding engines, taking, say, 2 H. P. each at 170 K. P. u., are 
best, driven in groups, since suitable ** individual“ motors of 
such small horse-power and low speed give trouble in cleaning, 
cooliug and keeping dry as well as being relatively costly. A 
typical 250-H.p. departmental motor drove 24 mules of 1,350 

spindles each (shaft speed 485 R. P. u.). 

The accompanying data form a suitable conclusion to this 
importaut section in that they give authoritative and repre- 
sentative information concerning the horse-power and shaft 
speeds in textile mills and concerning the individual H.P. and 
speed requirements of various machines. 


TABLE V. 
Machine. | I.H.P. ee R. P. x. H. P./ R. . M. 

Bale breaker i 2—23 450—800 0044 — 0050 
Single vertical opener 4 1.000 004 

.  scuteher ... 4 1,000- -1.200 | *0040— 0033 
Carding engine 4 160—180 0047 — 50042 
12 delivery drawing frame 1 ` 150—300 0067 — 70033 
Slubbing frame, 90) spindles 2 200—300 | '0100—'0067 
Intermediate., 120 „ 2 300—385 | 0067 — 50052 
Roving „ 150 „ 2 310—455 | '0065—'0044 
Jack „ 200 „ 2 310—455 | '0065— 0044 
Self-acting mules, 120-140 | 

spindles... zas Perl I H.P. | | 
Cop winding. 300 spindles sb nee — 120 
Ring frame. 90-1000 „ " 5 | 
Ring doubler, 55 - id j 
Drum winder, 100 drums , 1 „ 400—600 
80-hank reel ess | J 1. H. p. Dos "P 00005 


— 


Individual driving lessens the amount of belting, gearing 
and shafting, reduces dust and allows of better lighting and 
ventilation. All speed variations, breakdow ns, &c., are 
confined to the machine in which they originate, and 
overtime or experimental runs are possible where and when 
desired and at minimum cost. On the other hand, the 
system is more costly to install, and requires a somewhat 
greater percentage of Ds total space to to be devoted to the 
driving motors. 

Group Driving in due or smaller groups, as deter- 
mined by the nature of the machines driven, is current 
English practice, and forms a working compromise leading 
to the highest efficiency attainable at moderate cost. Any 
speed fluctuations set up by one member of a group of 
machines are reflected to all the other members of the group 
(figs. 2—4), but this tendency is a minimum if good three- 
phase motors be used, and reasonably small, compact groups 
of machines he chosen for collective driving. 

‘nancial Considerations Public Supply—Critical Cost 
per Unit and Mill Horse- Power for Home Generation,—The 
economic advantages of electric driving, so far as concerns 
installation costs, are most pronounced when a new mill has 
to be equipped; in such a case the cost of engine, boilers, 
power buildings, chimney and dam, can be entirely avoided 
by purchasing power from a supply company; the cost of 
belting and ropes can in any case be reduced by 40—60 per 
cent. by the adoption of electric drive, the corresponding 
reduction in shafting cost is 60 per cent., and, owing to the 
lighter girders possible on account of the lighter shafting, 
the cost of the mill building itself may, in a new installa- 
tion, be less by 10 per cent. 

When purchasing energy “ready made,” the capital cost 
of the complete electrical equipment is usually some 50 per 
cent. of the cost of boilers, engine and main rope-drive. The 
average cost of fairly small alee tric motors is £4 5s. per H.P. 

Electrical machinery depreciates less in value and efficiency 
than does steam machinery. 

The reductions in capital cost and the increased output 
obtainable by adopting electric drive result in a greater mill 
revenue per £1 capital sunk, and hence in improved financial 
stability. 

In the case of a conversion from mechanical to electrical 
driving there are three conditions possible :— 
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1. Conversion of a modern mechanical plant to electric 
drive—very improbable, on account of the- great cost and 
relatively small advantages resulting. 

2. Conversion of an old mechanical equipment to electrical 
operation (retaining the existing steam plant for generating 
purposes). The capital cost is considerable; much of the 
millwrighting will need replacement, and a generator, set of 
motors, and all accessories must be provided: but the superior 
efficiency and other advantages accruing usually fully justify 
the investment. 

3. Conversion of an old mechanical mill to electrical 
driving (the existing steam plant being too old for retention). 
In this case, as in the equipment. of a new mill, it is often 
advisable to take energy from a supply company (see, how- 
ever, subsequent notes). | 

Only the chief outlines of the problem as to whether 
power should be ** purchased” or ** generated” by the mill- 
owner can here be delineated. Generation of electrical 
energy is otitside the true business of the mill-owner, and 


capital sunk in power plant might usually be better employed 


in extending the textile departments of the mill. Also, a 
considerable responsibility and risk of breakdown is removed 
by purchasing power externally; but if a suitable steam 
plaut in good condition is already available in the mill, it is 
generally necessary, for financial reasons, to use this for 
generating purposes. 

It is usual to reduce the problem to /wo critical factors : 
if the mill can purchase energy below a certain cost, and 
requires less than a certain horse-power, purchase is prefer- 
able; above these critical figures, home generation is more 
economical. - | 


In determining the critical cost per unit, care must be 


taken to allow for % the costs of home generation: e.g., it 
must be remembered that the coal bill is only some 25 to 35 
per cent. of the total power cost, capital charges accounting 
for a further 50 per cent., and the balance being made up by 
depreciation, repairs, wages, water, oil and sundries. The 
importance of the load factor must not be neglected. Owing 
to the limited hours of working and intensive system of 
operation, the load factor of a textile mill as a whole may be 
80 or 90 per cent. during working hours, and yet only 18 to 
25 per cent. if reckoned over the whole year (this fact, of 
course, favours external power supply). 

Atmospheric conditions from day to day, and even during 
any given day, vary the power demand very considerably. 

The cost of steam power in mills varies from £3 to £5 
per H.P.-year on the average (Woodhouse) ; the total cost of 
building and equipping the power house of an English 
textile mill (electrified) averages £35 to £65 per kilowatt. 

Critical Cost per Uni. If electrical energy can be pur- 
chased in bulk at from 0:3d. to 05d. per B. T. l., or less, such 
purchase should be given very favourable consideration, 
particularly if the mill requirements are 300—500 H. P., or 
less, and if no particularly efficient steam plant is already 
available in the mill. 

Critical Horse- Power. — For small mills needing, say, 
500 H.P. (= 17,500 ring spindles or 32,500 mule spindles), 
a complete electrical installation (including new engine or 
turbine) is more costly than a mechanical installation, but 
above 750 H.P. there is little difference in the prime cost of 
the two systems. Above, say, 500 H.P., an average well 
managed textile mill can lay down its own electrical plant, 
buildings, boiler, engines, generators and motors, with all 
necessary foundations, &., pay establishment and running 
charges, allow 10 per cent. depreciation and interest, and 
rely on a total power cost of about O-4d. per unit; under 
such conditions the competition between “ purchased " and 
generated“ energy is very keen, and individual circum- 
stances usually become the ultimate deciding factors. 

Conclusion, As a general summary of the above remarks, 
it may be taken that the chief advantages of the electrical 
driving of textile machinery are: (1) Some 20 per cent. 
diminution in breakages, owing to the smoother driving 
torque. (2) 10-20 per cent. increase in output per H. P., 
aud improved quality of output (at least 5 per cent. increase 
in value.). (3) Superior efficiency. If the millwrighting 
involved by mechanical drive is straightforward, the initial 
efficiency is about equal to that of the equivalent electrical 
drive, but if many changes of direction (and hence bevels, 
&c.) are involved, the electrical system has the advantage 


from the first. Owing to the ease with which power 
measurements may be made and the reduced number of 
hearings and length of shafting, the efficiency of electrically 
driven mills can be permanently maintained at practically 
marimum. efficiency, whereas a mechanical system soon de. 
teriorates considerably and unavoidably. 

Electrical driving has ready to hand the results of many 
years’ experience of millwrighting and enables ready selection 
of the best. The best only must be used, and the whole 
plant must be kept in perfect order to reap the full benefits 
of electrical operation. Reciprocally, only the latter enables 
such maintenance to be carried out. 

Electrical driving has involved several slight changes in 
textile millwrighting and machinery design, the most notice- 
able of which are: (1) The speeding-up of line shafting w 
suit it for direct coupling to standard electric motors. 
(2) The speeding-up of the machine shafts (.)., the tin 
roller shaft of ring doubling frames) for the same reason : 
this naturally involves. a greater speed reduction in the 
machine itself, though, owing to steadier driving, a slightly 
greater running speed is permissible at the work if electric 
driving be adopted. A 

The fiuer the ** count " handled and the higher the quality 
of the material, the greater and more desirable are such 
abstract advantages of electrical operation as the enhanced 
cleanliness due to the absence of most of the ropes and belis 
otherwise required, and the freedom from the dust create! 


and stirred by the same. 


a. i 
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Supply Monopolies and Contractors. — An attempt has 
been made to dispel the apprehensions entertained by contractor 
that the grant of electric supply monopolies to manufacturing 
firms in Germany will also confer upon them the control 
of the supply of small machinery and general installation 
work. In the case of the central stations to be erected for the 
Prussian State coal mines at Saarbrucken, as was mentioned in this 
journal a few weeks ago, the energy: is to be delivered to the 
A.E.G., or & subsidiary company, for distribution over a large ares 
in the Saar region. The Royal mining authorities, in reply to 
allegations made as to the institution of a monopoly, state that in 
the agreement with the A.E.G. a monopoly of any kind in regard 
to installations and materials for installations which are to be 
connected with the proposed overland statione, has been expresly 
excluded. The authorities have attached the greatest value to 
assuring free competition for all installations to be connected, and 
they have taken care that this condition cannot be evaded. It goes 
without saying that it does not devolve upon the mining authorities 
to decide who has to carry out the work in individual cases a: 
they will solely be the suppliers of current under certain conditions. 
Nevertheless, the mining authorities also have great interest 
in seeing that a monopoly of the supply of materials and 
installations is not forced upon the weak communal 
unions" by the A.E.G., and they have, therefore, in the 
agreement deprived the company of this possibility, so that 
even in case of the eventual readiness of a commune to grant a 
monopoly to the A.E.G., the latter is not allowed to accept it. On 
the other hand, it appears that at Schweidnitz, which is in the ares 
of supply covered by the agreement, there already exists an 
electricity works erected by the A.E.G., and the Association of 
makers of electrical specialities recently approached the local 
Chamber of Commerce with a view to ascertaining what attitude 
this subsidiary of the A.E.G. would take up in regard to private 
installations. The letter was forwarded to the A.E.G. through its 
management at Schweidnitz, and the reply from the former admit: 
that it is right for the Association to oppose the monopol 
of such work by undertakings having as their object the industri 
supply of electricity. At the same time it is submitted that suppl 
works have to make sure that only installations free from techna: 
objections are connected to the mains, as defective installati 
endanger both consumers and supply worke, whilst the selection at 
a uniform system of safety apparatus is also justified. Apart from 
these matters it is considered that the carrying out of R 
installations should be left to open competition, and it is mention 
that this practice is already followed in Berlin, where 700 frm 
of contractors exist in connection with the Berlin Electricity 
Works, which was the first to be established by the A.E.G. 


Diesel Engines.—From to-morrow Messrs. WII. 
AND ROBINSON, LTD., of Rugby, are placing a line of Diesel ende 
on the market. During the past five years the firm have act 
as manufacturers of the engine for the Diesel Engine Co- n 
London, but they have now made arrangements for 1 
engine on the market themselves, and for dealing e 
customers, both in Great Britain and for export. Messrs. Wi rá 
and Robinson, Ltd., are manufacturing these engines in stan 
sizes ranging from 120 B.H.P. up to 600 B.H.P. 
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Positive Electricity. 


Sir J. J. THomson presented Section A on Thursday, 
September Ist, with a continuation of the results which he 
gave at Winnipeg last year. He described the construction 
and method of use of very large discharge tubes, by the use 
of which simplification in the observation of positive dis- 


charges could be gained.“ With such’ tubes, together with a 


screen, several types of rays could be investigated. The 
first type were not deflected by electrostatic or magnetic 
forces. The second type could be deflected in either way, 
and were of constant voltage, not dependent upon the pres- 
sure between the terminals. The third type, which were the 
most interesting, were characteristic of the gas present, and 
they were only conspicuous at low pressures. Sir J. J. 
Thomson thought these rays were charged atoms, though 
hydrogen gave rise to rays corresponding to the molecule as 
well. In the case of the slower rays, the atoms could be 
spread out into a row of bright spots comparable with the 
spectrum, and he thought it probable that the application of 
this method of analysis to gases in vacuum tubes might give 
interesting results. A.fourth. type of-rays had also been 
discovered. ME E. 

Sir Oliver Lodge asked if the spot corresponding to the 
hydrogen molecule was not caused by helium, and also if the 
rays of the second type were positive electrons. 

Sir J. J. Thomson said that there was a separate spot due 


to helium if present, and gave the opinion that the rays 


mentioned consisted of positive electrons. 


The Brighton Railway Electrification. 


Ox Monday, September 5th, in Section “G,” Mr. Philip 
Dawson gave an interesting lecture on the scheme, for 
which he was responsible, whereby the London, Brighton, 


and South Coast Railway electrified the line from Victoria 


to London Bridge, known as the South London line. 

About 10 years ago Mr. Dawson was called upon by the 
railway company to advise them as to the best means of 
meeting tramway competition and: generally improving the 


prospects of that part of their line. . He advised its con- . 


version to electric traction, and, after careful consideration, 
decided to recommend the adoption of single-phase alternat- 
ing current, transmitted through overhead wires, at a 
potential of 3,000 volts, whereby considerable economy: in 
capital cost was secured. Trouble in starting up had been 
prophesied, but this had not been found, in spite of the fact 
that there was an up gradient in both directions out of every 
station. From Victoria the gradient was 1 in 64. On 
account of the certainty of being able to get a place on the 
train, of more comfortable waiting and more comfortable and 
faster travelling, the. railway. had succeeded in recover- 
ing all its lost traffic at double the fares of the 
corresponding trams; that the scheme was a thorough 
Success was proved by the fact that the company was 
at the present time proceeding with the electrification of 
the Crystal Palace line. The first designs had been carried 
through practically without alteration, except in the case of the 
appreach to Victoria Station, where the very low bridges 
rendered it necessary to alter the plans considerably on 
three occasions. The conversion had been justified in every 
way. | | | JAN 

The lecture was profusely illustrated with lantern slides, 
and at its conclusion Prof.. Silvanus Thompson, Mr. Dugald 
Clerk, and Mr. Charles Hawksley spoke in high commenda- 
tion of Mr. Dawson's work in connection with this matter. 
Mr. Dawson briefly replied to their remarks. 


The Principles of Mechanical Flight. 


À JOINT meeting of Sections & and G assembled on Monday, 
September 5th, to discuss matters aviational. These trifles 
not so light as air were responsible-for. a debate which took 
what appears to us a somewhat surprising and regrettable 
turn. Prof. G. H. Bryan, who opened it, did not seem at 


all at ease with his audience, and- delivered his remarks, 


which were apparently written at length, in a style which 
would have completely failed to impress even a class of 
junior students. The ideas contained in his opening address 
were strangely mingled, and formed an extraordinary 
mosaic of truth and— well, not falsehood, but— mistaken 
notions. Pointing out, correctly and with every justification, 
that there is much in the subject which needs careful and 


. thorough mathematical investigation, he went on to say that 


engineers did not poesess the necessary ability to carry out 
such investigation. He said that there was work for the 
mathematician, the engineer, the physical experimenter, and 
the. practical flying inan. Had the "necessary financial 
support been fortheoming, he thought that the mathematical 
side of the question would have been settled by now. He him- 
self was working on it, but his duties to his students 
prevented him from working as much as he would wish, 
and indeed ought, at this subject. If arrangements 
could be made so that he could take a year's leave from his 
professional work, he might be able to put forward solutions 
to most of the difficulties that had occasioned so many re- 
grettable fatalities. Mathematicians could not .be expected 
to bear any of the blame for this, because their offers. of 
assistance were misinterpreted as indicating a desire to tres- 
on the province of the engineer or the practical man. 
While these workers persisted in misusing mathematics as they 
had done in the past, it was the practical man who got killed. 
‘The same course had been taken years ago in seafaring 
matters. The question of the stability of ships was not 
properly investigated until many lives and much property 
had been sacrificed. | E 

We think everyone will agree that there is work for all 
the departments mentioned by Prof. Bryan, but he laboured 


his point, as to the inability of engineers to use mathematics, 


to an absurd extent. In fact, in our view, there is no point 
about the matter at all. Some of our greatest mathema- 
ticlans were engineers first. Lord Kelvin and Prof. Perry 
occur to one as examples. jw B VP 
Prof. Brjan having concluded, Sir William White spoke, 
defending engineers against the charge of ignorance which 


. had been ievelled at them, and deprecating strongly the 


division of the work into water-tight compartments, as 
advocated by Prof. Bryan. Wasnot the way in which the 
matter was being dealt with the best? A Commission was 
considering the subject on behalf of the Government, and 


experts of every kind, including mathematicians, were 


included on it. | 

Mr. Dugald Clerk did not disguise his emphatic dis- 
agreement with Prof. Bryan. He devoted some part of his 
remarks to a discussion of petrol motors, but more to the 
refutation of statements which Prof. Bryan had not made. 
Sir William White had been kind, though opposed, to Prof. 
Bryan. Mr. Clerk distorted what had been said, and was 
quite as extreme in one direction as Prof. Bryan had been in 
the other. Neither Mr. Clerk nor Sir William White waited 
for a reply to his contribution to the discussion, although 
Mr. Clerk’s distinctly needed it. When Prof. Bryan 
attempted to set Mr. Clerk right, by interrupting, he was 


very rightly told by the President, Prof. Hobson, that he 


would have the opportunity of replying at the close. But 
Mr. Clerk walked out, after administering a few patronising 
pats on the shoulder to Prof. Bryan. 

Prof. Petavel and Mr. Scoble contributed useful remarks ; 
that is to say, they dealt with the subject under discussion. 
If the aviator would report to the engineer or mathematician 
as to the difficulties actually met with, much might be 
secured by co-operation ; division into water-tight compart- 
ments was deprecated. 

Mr. Worby Beaumont, in icy manner, hoped that if, on 
another occasion, this subject was put down for discussion, 
it would be discussed. Very few speakers had said much 
about the principles of mechanical flight. The opener of the 
discussion had said nothing about them. He further hoped 
that, in such case, the matter would be brought forward by 
someone capable of dealing with it properly. 

In his reply, Prof. Bryan regretted that the effect of the 
discussion had been to accentuate instead of to reconcile the 
differences which existed. The meeting then adjourned 
for lunch—having, in our opinion, wasted its time almost 


entirely. 


a 
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We cannot agree with Prof. Bryan in his views. He 
struck entirely the wrong note in opening the discussion. 
We were not impressed, however, by subsequent speakers, 
who did very little to improve matters. 

Our representative met a learned professor of mathematics 
after the meeting was over, who was inclined to agree with 
Prof. Bryan that the mathematical knowledge and ability 
required was greater than engineers possessed, ^ “ But,” he 
went on, “it would have been such an unpopular thing to 
do, to get up and defend Bryan, that no one did so." Tf that 
is true—and others expressed much the same views—we think 
it an extremely cowardly method of proceeding. The whole 
discussion was regrettable, quite useless, and disappointing to 
a degree. 


BRUSSELS EXHIBITION. 


(Continued from page 494.) 


THE CAMBHIDGE SCIENTIFIC INSTRUMENT Co., LTD. of Cam- 
bridge, were amongst those whose exhibits were destroyed by the 
fire; but they have reconstituted their exhibit, though they were 
not able to secure so large a space as in the first instance. They 
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Fig 40.—DUDDELL ELECTROMAGNETIC OSCILLOGRAPH (TYPE 4). 


showed a large variety of their well-known specialities, amongst 
which the Duddell oscillographs, &c., and the temperature indi- 
cating instruments were prominent. 

The oscillograph in the hands of the company has been developed 
toa high degree of perfection, and is a thoroughly practical and 
handy instrument. It is made with either permanent or 
electromagnets, and both types are exhibited. The former has 
been illustrated in our columns; the latter is shown herewith. A 
more powerful field being obtainable with the electromagnet, the 
natural period of the vibrator can be made about 1/10,000 second, 
so that it is suitable for work on currents of very high frequency ; 
the permanent magnet type has a period of about 1/3,000 second, 
but has the advantage of being self-contained, so that it can be 
insulated for use on circuits up to 50,000 volts and it is more 
robust and simple than the former. Both types can be used in 
conjunction with a cinematograph camera, taking records up to a 
length of 50 metres. 

The Broca galvanometer is shown—an ingenious device of the 
moving-magnet type, in which the suspended needles are placed ver- 
tically side by side, with consequent poles at the centre of the coils, 
giving a powerful and highly astatic system, with a low moment of 
inertia. Using coils of 110 ohms resistance, and a moving system 
having a period of 10 seconds, a deflection of about 1,000 mm. per 
micro-ampere can be obtained at 1 m. distance. The latest pattern 
of the Ayrton-Mather moving-coil galvanometer is also shown 
(fig. 41); one of the great advantages of this instrument is the 
ease with which the movement can be exchanged for another, the coil 
and suspension being completely enclosed in a dust-tight tube, as 
shown, 

The Duddell thermo-galvanometer—an instrument which is 


equally correct on A.C. and D.C. circuits, and possesses practically 
no self-induction or capacity, being, therefore, most useful for 
measuring extremely weak alternating currents of high frequency 
such as are used in wireless telegraphy—is one of the exhibits ; the 
suspended coil, of a single turn, carries a thermo-junction close to 
a minute heater through which the current to be measured passes. 
The same principle has been applied to portable instruments, as 
shown in fig. 42 ; the coil in this case is carried on pivots with very 
little friction, and is suitable for measuring currents from 0 to 10 
or 0 to 100 milliamperes. Another of the Duddell instruments is 
the magnetic standard for calibrating ballistic galvanometers 
under conditions identical with those under which they are used, 
In this instrument the magnetic field is produced by a known 
current in a field coil, so that it is not dependent upon the per- 
manence of a magnet. The coils are wound astatically to prevent 
interference from stray fields. The "string" electrometer, 
Dolezalek électrometer, &c., are shown, and a variety of pyrometers 
and temperature recording apparatus, both portable and fixed. 
Fig. 43 shows a portable thermo-electric pyrometer and millivolt- 
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FIG. 41.—AYRTON-MATHER GALVANOMETER. 
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FiG. 43.— PORTABLE THERMO-ELECTRIC PYROMETER AND 
MILLIVOLTMETER, 5 


meter, the latter being of substantial construction, with pivoted 
moving coil. 

The thread recorder," resistance pyrometers, and Hohmann and 
Maurer industrial thermometers are other exhibits, We may refer 


f 
. ; : 
D 
A EL HEN PS aa a a a —————— LT A 


Vol. 67. No, 1,714, SEPTEMBER 30, 1910.) THE ELECTRICAL REVIEW. 


to the Whipple temperature indicator, which is portable and 
compact, the reading being taken by rotating a handle controlling a 
sliding contact until a balance is obtained, when the temperature 
can be read direct on a scale. The scale is arranged in spiral 


fashion on a drum, and is thus very open, readings being obtainable © 


to 1° up to 2,200° F. l D cyan t 

MESSRS. NEGRETTI & ZAMBRA, of London, included in ‘their 
exhibit three instruments recording electrically at the Exhibition ; 
these were Lowne’s patent recording anemometer, which gives a 
continuous record of the velocity or pressure of the wind on a 
chart; Lowne’s patent wind vane, which operates an indicating 
dial, and their electrical self-recording rain gauge, which makes 
use of a tilting bucket acting when Tu in. rain has fallen, and 
records the amount of rain on a chart. These instruments were all 
shown working. 

MESSRS. JOHN J. GRIFFIN & SONS, LTD. London, showed 
amongst other items Tucker's high- potential primary battery, 
which consists of small carbon and zinc electrodes in a solution of 
calcium chloride, mounted in rows of 25, the liquid being 
retained between the electrodes by capillarity. The solution 
being hygroscopic never dries up, and it does not creep. 
The Rutherford electroscopes for measuremente in radio-activity, 
the Boys gas calorimeter, the Mahler-Cook bomb e and 
various pyrometers, &c., were also shown. 


(To be continued.) 
: — Eee 


TRADE STATISTICS OF NEWFOUNDLAND. 


e 


THE following statement of the importe of electrical and similar 
materials into Newfoundland is taken from the recently issued 
annual trade statistics for the year ended June 30th, 1909 ; figures 
for 1907-8 are added for purposes of comparison, and notes of any 
increases or decreases are given :— 


Dollar = 4s. 2d. 


Increase r 
1907-8. 1909. decrease: 
Dollars. Dollars. Dollars. 
Belting.— 
From United Kingdom 2 400 100 — 300 
49 Canada eee vee eee É 2,600 3,600 + 1,000 
» United States ... Siu 1,700 4,300 + 2,600 
Total ... 4,700 8,000 + 3,300 
Gutla-percha manufactures. — 
From United Kingdom sus 11,000 6,000 — 5,000 
„ Canada eco ee» 34,000 36,000 + 2,000 
„ United States. 38,000 41,000 + 3,000 
„ Other countries T" — 1,000 + 1,000 
Total ... 83,000 84,000 + 1,000 
Iron and steel railway bars and fittings.— - 
From United Kingdom 988 100 600 T 500 
„ Canada 9,000 18.400 + 9,400 
„ United States .. 1,500 16,000 + 14,500 
l Total ... 10,600 35,000 + 24,400 
Locomotives and automobiles. — 
From United S eom 7,000 9,000 ＋ 2,000 
» Canada ... cee 18,000 10,000 — 8,000 
„ United States 21,000 25,000 + 4,000 
Total eoe 46,000 44,000 RT. 2,000 
Radiators, electric light material, &c.— 
From United Kingdom 1,300 1,100 — 200 
„ Canada oes 4,300 2.000 — 2,300 
„ United States 12,000 13,600 ＋ 1.600 
„ Germany wien 200 300 + 100 
Total ... 17,800 17,000 — 800 
Machiner y for mining purposes.— 
From United Kingdom 79,000 21.000 — 58.000 
„ Canada ... d iss 96,000 92.000 — 4.000 
„ United States.. 53,000 28,000 — 25,000 
Total ... 228,000 141,000 — 87,000 
Machinery for local industries.— 
From United "game is 2,000 5,000 + 3,000 
» Canada ... saè 1,000 5,000 ＋ 4,000 
„ United States. eec 11,000 15,000 + 4,000 
Total ... 14,000 25,000 + 11,000 
Motor engines.— 
From Canada ... ise cue 1,000 1,000 — 
» United States . T 3,000 5,000 + 2,000 
„ Denmark sey. due 1,000 11,000 + 10,000 
Total ... '' 5,000 17,000 + 12,000 
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In or 
1907 8. 1909. e 
. ` Dollars. Dollars. Dollars. 
Scientific instruments. — 
From United Kingdom 1,000 600 — 400 
» Canada ... ys sss 800 100 — 400 
" United States . eee 2 00 500 + 300 
Total 2,000 1,500 — 600 
Goods for Anglo-American Telegraph Co.— 
From United . vee 1,600 600 — 1,000 
„ Canada. — 100 1,000 + 900 
„ United States ses oan 2,300 2,500 + 200 
Total. 4.000 4,100 + 100 


Utilisation of Water Power in Sweden. — The 
official report which has just been issued by the Swedish Waterfalls | 
Administration contains a survey of the extent of the water powers 
in that country and the position of the introduction of electric 
railway working by the use of this agency. The total water power 
in Sweden is estimated to amount to 10,000.000 H.P. capable of 
being utilised for from six to nine months in the year, and 
2,500,000 H.P. which can also be used during the period of low level 
of the water. Out of the total quantity 75 per cent. is to be found 
in North Sweden, 15 per cent. in the province of Svealand, and 10 


per cent. in Goetaland ; and the total which will be in use in the 


near future will be 600, 000 H.P., of which 310,000 H.P. will be for 
the production of electrio power. At present the State is considered 
to own 880,000 H.P., of which 670,000 H.P. can be employed without 
any previous regulation of the waterfalls concerned, but the State 
only now utilises 63,000 H.P., of which 40,000 H.P. devolve upon the 
power station at the Trollhattan Falls, although work is in progress 
there for the use of a further 40,000 H.P. It is proposed to erect a 

power station of 50,000 H.P. at the Porjus Falls in North Sweden, 
capable of being extended to twice this power, while the State also 
contemplates large power stations near Akarleby, in Dalarne, and 
in other localities. Being exceptionally interested in the use of 
water power, the State has pursued a systematic waterfall policy 
since the adoption of the law concerning the Trollhatten Falls, 
although great difficulties have to be contended with owing to the 
antiquated laws respecting the right of disposal of water powers. 
It is, however, probable that a new law on modern principles will 
be proposed in the near future, and the Waterfalls Commission has 
already prepared a scheme for this purpose. The State has com- 
prehensive projecte now under consideration. Preparations are 
being made for the regulation of the large Wanern lake and the 
Siljan lake, but, above all, plans are in question for the utilisation 
of the water powers of the middle and southern portions of the 
country in connection with the electrical working of railways, and . 
the State has acquired waterfalls in these districts for the sum of 
over £250,000. It is only intended to wait and see whether the 
electric frontier railway in the north meets expectations, in which 
event, it is said, the other State railways will eventually be 
converted to electric traction. 


A Large Electrical Crane.—Owing to the increasing 
size of war vessels, it is no longer possible for them all to approach 
the sides of the harbour at the French naval yard at Brest. To 
meet the difficulty a specially large electrically-operated crane has 
recently been erected there by the Compagnie de Fives-Lille. The 
crane, which has a total lifting capacity of 150 tons, comprises a 
steel tower 159 ft. high, erected on a solidly-constructed masonry 
foundation. On the top of the tower is a circular steel track pro- 
vided with a tootifed crown ring. Above this is mounted hori- 
zontally a rotating arm 239 ft. long, built up of steel lattice girders. 
The lifting tackle is mounted at one end of the arm, while the 
other iseemployed as a counterweight, it taking the form of a large 
caisson filled with cement. The arm is rotated by means ofa 
20-H. P. three-phase electric motor, the power being sufficient to 
enable the arm to make a complete circle in six minutes. Although 
the design has been carefully worked out to ensure complete 
stability, safety devices have been provided. The two principal 
lifting carriages are arranged to slide longitudinally along the arm 
by means of a motor provided within them. The steel wire lifting 
cable is operated by a winding engine actuated by an 85-H.P. three- 
phase motor. The capacity of the crane is such that it will lift a 
load of 150 tons from a point 52 ft. away from the harbour side, or 
75 tons from a point 104 ft. away ; itis intended for use in connec- 
tion with the installation of heavy guns, boilers and engines, &c., 
on the war vessels which are fitted out at the Brest Dockyard. 


Swiss Production of Nitrogen.—It is announced that 
the Rhone works of the Neuhausen Aluminium Industry Co., 
in the Valais Canton, which have been erected for the production 
of nitric acid and nitrogen derivatives, and which hold out the 
prospect of being profitable to the undertaking, were recently com- 
pleted and set in operation. The results hitherto obtained are 
declared fully to correspond with the original expectations. 


Radium. — Madame Curie has announced to the Academy 
of Sciences the successful isolation of pure radium by electrolysis ; 
the quantity obtained is very minute, but possesses marked 
properties, oxidising in air and water, and burniny paper. The 
radiographic establishment to be called the Curie Institute is 
approaching completion in Paris, and will be placed under the 
direction of M, Curie. | 
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NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal br Messrs. W. P. Tnonrson & Co., 
ectrical Patent Agents, 285, High Holborn, London, W. C., and at 
LAverpool and Bradford, to whom all inquiries should be addressed 


21.140. Improved electric coupling.” D. W. Jont and J. H. Berry. 
September 12th. B 

21,41, Improved electric battery lamp." D. W. Jonx and J. H. BERRY. 
September 12th. 

21,157. Improvements in electrodes." GILBERT Arc LAMP Co. and A. T. 
DowprELL. September 12th. 

21,169. “Improvements in and relating to means for supplying power to 
electrically-propelled vehicles." H. H. F. Hynpman. September 12th. 


21,0944. “Improvements in or pertaining to electric switches." 
BIDLER. September 12th. (Complete.) 

21,235. Improved motor, more especially designed for use in driving 
blowers, rolling mills and electric generators for smelting works." F. W. 
RocLER. September 12th. 

21,236. ‘Improvements in and relating to electric ignition devices for 
internal combustion engines." H. Barr. September 12th. 


21,240. “Improvements in electricity meters according to the Ferraris 
principle." M. Stretow. (Date applied for under Sec. 91 of the Act, Sep- 
tember 10th, 1909, being date of application in Germany.) September I2th. 
(Complete.) 

21,245. “Improvements in and relating to miners’ electric lamps." O. 
O DHA. September 12th. 

21,266. “ Automatic circuit breaker." T.Gavan. September 13th. 


91,278. “Improvements relating to electrically-operated driving gear." 
J. A. EXsBERGER. September 13th. 

91,285. "Improvements in telephone transmitters." WESTERN ELECTRIC 
Co., Lrp. (Western Electric Co., United States.) September 13th. (Com- 
plete.) , 

21,91. Means for disinfecting telephones," T. Watson. September 18th. 


91,298. "Improved internal combustion engine." E. J. Watts. Septem- 
ber 13th. 

21,810. “Improvements in or relating to electric switches for high-tension 
currents." SIFMENS Bros. Dynamo Works, Lrp., R. A. R. Botton and J. C. 
WILLCOckS. September 13th. (Complete.) 


21,811. “ Improvements in or relating to wireless telegraphy and to appa- 
ratus therefor.” J. Sachx. September 13th. © 


21,826. ''Improvements in and relating to the manufacture of metal- 
filament electric lamps." BERGMANN ELEKTRICITATS WERKE AKT. GES, (Date 
applied for under Sec. 91 of the Act, December Rth, 1909, being date of 
application in Germany.) September 13th. (Complete.) 


21,828. “Telephone diaphragm." C. Barur., (Date applied for under 
Sec. 91 of the Act, March 28rd, 1910, being date of application in 
Germany.) September 13th. (Complete.) j 


21,839. “Improvements in regenerative clectric motors and in means for 
controlling the same.“ JoussoNv-LvNpELL ELECTRIC Tracrios Co., LTD. 
(R. Lundell, United States.) September 13th. (Complete.) 

21,959. “Improvements in telephonic apparatus." C. H. JoHNson and 
A. B. JoHNsoN. September lth. 

21,369. “Improvements in electric fire alarm." W. VOIGTLAENDER, Sep- 
tember 14th. i 

21,388. ‘Improvements in microphone carriers for telephone apparatus.” 
Siemens Bros. & Co., Ltp. (Siemens & Halske Akt.-Ges., Germany.) Sep- 
tember l4th. (Complete.) 

21,349. ‘Improvements in electro-inedical electrode holders." SIEMENS 
Bros. & Co., LTb. (Siemens & Halske Akt. Ges., Germany.) September ith. 
(Coinplete.) 

21. R). Polyphase commutator machines with more than one set of 
brushes for every pair of poles." Siemens Bros. Dynamo Works, LTD. 
(Siemens Schuckertwerke G. i. b. H., Germany.] September Mth. (Com- 
plete.) 

21,108. “Improvements in contact clips for electric wires and cables, pipes, 
and 30 forth.“ D.Nikup. September Mth. 

21,116. ''Ieniter acting through a spark produced by friction." F. DIEMEL. 
(Date applied for under Sec. 91 of the Act, March Ist, 1910, being date of appli- 
cation in Germany.) September Mth. (Complete.) 

21,451. Improvements in inductive wireless telephone installations.“ 
Hans von Kramer. September 15th. 

21,456. Improvements in electric switch fuses.” 
September 15th. 

21,468. “Improvements in or relating to electrically-heated cooking stoves 
or ovens.” ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD. September 15th. 


ELECTRIC 


L. J. 


B. B. H. Sumner, 


21,469. “Improvements relating to electric heating elements.” 
AND ORDNANCE AccEssonikEs Co., LTD. September 15th. 

21,492. “Improvements in and relating to electric measuring instruments.“ 
BRITISH THomson-Hovston Co., Lro. (General Electric Co., United States.) 
September 15th. (Complete.) 

21,501. “Improvements in signalling apparatus or switchboards for public 
houses, hotels, restaurants or the like.” J. T. RikrrTTSs.. September loth. 

21,503. „ Improvements in printing telegraphs.” C. K. Joxks. 
September 15th. 

21,519. “Improvements in electric incandescent lamps.“ A. A. Wrens and 
H. C. Wenn. Scpteinber 16th. 

21,522. “Improvements in hangers or ears for overhead electric wires or 
conductors." J. W. SPEIGHT and A. R. WALMSLEY. September l6th. 

21,554. Improved railway block telegraph indicator." A. T. BLACKALL 
and C. M. Jacobs, September 16th. 

21,557. Improved detachable heater for electrical cooking utensils and 
such like." J. C. C. MacpoNocn, September lth, 


91,574. ‘*‘ Improvements in light reflectors and means for supporting incan- 
descent electric lamps therein." R. G. TYLER and E. H. FREEMAN, trading as 
Tyler & Freeman. September 16th. 

21,543. ‘Improvements in rotary field electric transformers."  SirwENS 
Bros. Dynamo Wonss, Lro. (Siemens Schuckertwerke, G.m.b.H., Germany.) 
September l6th. (Coinplete.) 

21,544 ‘Improvements relating to dynamo-electric apparatus.“ 
Mavor and Mayor & CovLson, Lip. September 16th. 

21,618. “Improvements in arc lampe." H. Moun, (Korting & Mathieson Co., 
Ltd., Germany.) September 17th. 

21.665. Improvements in or relating to electric heating apparatus.” 
A. F. BERRY. September 17th. 


H, A. 


Renold Chains at Brussels,— Although exhibiting for 
the first time at an International Exhibition, Messrs. HANS 
RENOLD. LT», have gained a Grand Prix, and, in addition, have 
been awarded two Diplomas of Honour-—hizrher awards in each 
class than those made to any other chain manutacturers. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the fouowing list may be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, W. C., end at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1909. 


ELECTRIC Arc LAurs. F. W. E. Schuer. 18,728. June 11th. (Post-dated 
December 18th, 1909.) 

DEVICE FoR AUTOMATICALLY SWITCHING ON AND Orr FLASH-SIGNS OR OTHER 
ELECTRIC APPARATUS AT ANY DESIRED INTERVALS. A. Brackensieck, 16,885. 
July 20th. (Post-dated January 17th, 1910.) 

Arc Laurs. S. C. Mount and Beck Flame Lamp, Ltd. 19,887. August 9rd. 

Drivinc MEecHANIsM FoR Use wiru Exectric Motors. W. G. Bambridge. 
19,498. August 26th. l 

HoMxoPoLAR GENERATORS AND MOTORS AND OTHER ELECTRICAL MACHINES 
HAVING A LARGE NUMBER OF CoLLECTOR Rings, R. H. Barbour. 21,179. 
September 16th. 

SWITCHES FOR BREAKING ELECTRICAL Cirncurrs. W. C. Kirwan and K. Quaney. 
21,348. September 18th. 

ARRANGEMENTS FOR THE PREVENTION OF BnvsH SPARKING IN ROTARY ELECTRIC 
FREQUENCY TRANSFORMERS HAVING COMMUTATORS, Siemens Bros. Dynamo 
Works. (Siemens-Schuckertwerke Ges.) 29,991. October 12th. 

REFRACTORY INSULATING MATERIALS, British Thomson-Houston Co. (General 
Electric Co.) 23,851. October 12th. 

ELECTRIC SIGNALLING Means. E. A. Graham. 28,747. October 16th. 

ELECTRIC PLUG AND Socket COUPLINGS oR CONNECTORS, N. Hoagood. 25,719. 
November 8th. - 

SwircHiNo Devices FoR Usk IN CONNECTION WITH ELECTRIC LIGHTING OR 
Power. W. C. Kirwan and K. Quaney. 26,088 November lith. (Post 
dated May 11th, 1910.) 


INbvCTANCE COILS FoR SrBMARINE AND OTHER ELECTRIC CaBLEs. Siemens 
Bros. & Co. and W. Dieselborst. 26,250. November 12th. 
ELECTRIC ACTIONS FOR ORGANS AND THE LIKE. C. Bamberger. 27,176. 


November 23rd. 


SUPPORTING DEVICES FOR ELECTRIC INCANDESCENT LAMPS, 
27,208. November 28rd. 


ELECTRIC CLock-DRIvixa Devices. M. Falk. 27,855. November 24th. 
ELECTRIC Arc Lamp. L. M. McBride. 28,555. December fth. 


ELEcTRic IGNITION Devices For INTERNAL-CoMBUBTION ENGINES. 
28,818. December 9th. (Cognate application, No. 8,417 of 1910.) 


STORAGE BATTERIES, H. C. Hubbell. 29,240. December 14th. 
ALTERNATE-CURRENT Motors. R. Fynn. 80,208. December 24th. 


BRUsR-HOLDERS EMPLOYED IN ELECTRICAL APPARATUS, W. A. Stevens, btd., 
W. A. Stevens and A. T. Lambert. 80,331. December 24th. 


R. B. Benjamin. 


H. Batt, 


1910. 


ELECTRICAL VAPORISER. P. Blum. 9,286. January 29th. 

Ieniting Devices ron Gas ENGINES AND THE LIKE. M. Briggs. 2,438. 
1905 81st. (Date applied for under International Convention, February 
th, 2 

InsuLaTina WALL-BoxkES FoR ELECTRIO ArraRATUS, Z. Neudörffer. 5,835. 
March 8th. 

ALTERNATING-CURREXT lNnvcrioN Motors. W. I. Smith, J. D. Green and 
A. W. Glover, 5,985. March 10th. 

ELECTRIC SwircHES. Adams Manufacturing Co. (Cutler-Hammer Mfg. Co.) 
6,160. March 12th. 

ELECTRIC Bwircurs. 
6,863. March l4th. 

ELECTRIC ENERGY Mrrers. British Thomson-Houston Co. and D'Arcy, 6.657. 
March 16th. (Date applied for under Rule 18, September 20th, 199. 
Request under Sec. 19 of the Act not granted.) 

ELECTRIC ARO Lamrs. Siemens Bros. Dynamo Works. (Siemens-Schuckert 
werke Ges.) 7,821. March 3Jlst. 

Durex Systems or ELECTRIC TELEGRAPHY. J. Kajiura. 8,141. April 4th. 
(Date applied for under International Convention, April 6th, 1909.) 

CoiN-FRgED Exvectiic ALARM-BELL8, J. Grath and H. Drexler. 8,897. April 
19th. 

TixE-SwirTCH APPLICABLE TO ELECTRIC OR, OTHER LIGHTING PURPOSES on USES, 
R. Berg. 9,590. April 20th. 

DEVICE FOR OPERATING MacNETO-.ELECTRIC IGNITION MachixxSs. A. Zahringer. 
10,820. May 2nd. 

Evectuical-Invecrion SMELTING FvnNAcEs. O. Mulacek and F. Hatlanek. 
672. January 10th. (Date applied for under International Convention, 
March 1st, 1909.) 

PorrasLE HOLDERS ron ELECTRIC INCANDESCENT Lamps. S. G. B. Dicker. 
(Benjamin Electric Manufacturing Co.) 3,977. February 17th. 

DrivinG MECHANISM FOR PrrkROL-ELECTHIC Arparatcs, Felten & Guillesume 
Lahmeyerwerke Akt. Ges. and R. Collischonn, 4,681. February 24th. 
(Request under Sec. 19 of the Act not granted.) 

ELECTRIC Morok-Cox TROLL HS. Adams Manufacturing Co. (Cutler-Hammer 
Manufacturing Co.) 6,557. March 18th. 

CONNECTIONS FOR SEMI-AUTOMATIC TELEPHONE EXCHANGES. Siemens & Halske 
Akt.-Ges. 6,961. March 19th. (Date applied for under International Con- 
vention, March 20th, 1909.) 

SINGLE-PHAss ComMeurator Motors. Siemens Bros. Dynamo Works and 
F. Lydall. 7,266. March rd. (Application for Patent of Addition to 
No. 2,803 of 1908.) 

SHortT-Circurr Detectors, F. C. Reineking. 7,822, March 28rd. 

TELEPHONIC TRANSMIITEKS. E. A. Graham. 8,024. April and. 

Evectric SEARCHLIGHTS, Siemens-Schuckertwerke Ges, 8,411. April "th. 
(Date applied for under International Convention, April 8th, 1900. Appli: 
cation for Patent of Addition to No. 12,556 of 1908.) 

TELEPHONE SysremMs. E. A. Graham. 10, 577. April 29th. 

ELEcricAL Warr Bror-Morioxs For Looss For WEAVIxO. C. Klein. 11,761. 
May 12th. 

VARIABLE ELECTRIC TRANSFORMERS. R. A. Fessenden. 11,903. May 13th. 
(Date applied for under International Convention, May 18th, 1909.) 

Driving or DynamMo-ELecrRic MACHINERY ron Train Lioutine. Akt.-Ges. 
Brown, Boveri et Cie. 13,502, June 8rd. (Date applied for under Inter- 
national Convention, June 22nd, 1909.) 


Adams Manufacturing Co. (Cutler-Hammer Mfg. Co.) 


* Hoffman " Steel Balls,—With reference to rises In 
prices, of which announcements have been made, we are asked to 
state that the prices of Hoffman" steel balls will remain 
unchanged, and that no advance in their prices will take place next 
season ; further, the Hoffman company are continually adding to the 
rigorous tests which the balls have to undergo at their works. 
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COMPETITION 


No. 1,715. 


IN THE ELECTRICAL 
INDUSTRY. 


Ox another page of this issue we publish a report of the 
annual meeting of one of our well-known electrical manu- 
facturing and tramway contracting companies, which, like 
many another, has been feeling the stress of competition 
during the last year or two. In years gone by, when there 
was plenty of tramway construction work going on in all 
parts of the United Kingdom, the opportunities for doing 
profitable business were naturally greater than they have 
been since that class of activity fell away. The same 
circumstance that practically stopped permanent-way work, 
save in London, also naturally led to fewer orders for electric 
cars and equipments. "Therefore, the car works with which 
the same company is closely associated have been experiencing 
a shortness of work, another reason in this connection perhaps 
being the municipal car-building habit which has lately called 
forth a ratepayers’ protest in one of our big cities. We are 
glad, howeves, to note the hopeful spirit with which the chair- 
man of the Preston electric car works views the present position, 
for, in considering the possibilities of improvement, he reminds 
us that as rolling stock requires réplacement after a period 
of years, English Corporation Tramway Departments should 
soon be in the market, seeing that many of their cars have 
now been in service for eight or ten years. Depreciation 
and renewal questions, which occasionally haunt the officials 
responsible for the control of public electrical undertakings, 
are regarded with very different feelings by manufacturers 
who are on the look-out for business. - Mr. Geo. Richardson 


does not think that large Corporations, as a rule, will find it 


convenient or advisable to build their own cars, and we 
trust that events will prove the «correctness of his opinion 
or fulfil his hope, so that the slackness of work and small 
output, admitting of only a 24 per cent. dividend on car- 
building, may soon pass away. 

According to the speech of Mr. John Kerr at the 
meeting of Dick, Kerr & Co., Ltd. extreme com- 
petition has continued to be encountered in their 
department of the electrical trade, a short demand 
causing prices to rule low. The senseless practice of cutting 
prices, which we have condemned again and again in the 
ELECTRICAL. Review, has again been a difficulty that has 
had to be encountered, for we are told that **in many cases 
figures were quoted by fome firms below the cost of produc- 
tion.” It is a thousand pities that British electrical manu- 
factarers should continue along this course. Again and 
again they have conferred together to see if some remedy 
could be found, but always, as we understand the matter, 
the issue of negotiations has been unsuccessful because some 
of the more powerful organisations preferred to “ gang their 
A timely letter on this topic by “ Onlooker ” 
columns to-day, and 


ain gait." 
appears in our **Correspondence ” 
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though we may not be able to see eve to eye with the writer 
in all that he there expresses, we shonld certainly welcome 
a new Round Table Conference among our heavier electrical 
manufacturers, for these seem to be the principal sufferers at 
the moment. The fact still remains, however, that there can 
be little progress made in the direction of a definite and lasting 
understanding if some, who ought to be in the deliberations, 
are unwilling to entertain the suggestion and stand icily aloof, 

Having already said so on several occasions, we naturally 
agree with Mr. Kerr that there are signs of an 
approaching period of great electrical expansion both at 
home and abroad, which will bring plenty of work. His 
company already finds that the work in hand and in prospect 
furnishes a very encouraging outlook, and reports that reach 
us from different parts of the country slow that other clec- 
trical works also are doing a much improved business. We 
helieve that the improvement is going to continue, unless 
labour restlessness, which is becoming more and more threaten- 
ing, takes the worst course. In reply to a question by a 
sharcholder, Mr. Kerr said that the causc of the adverse 
electrical competition was that there was not enough work 
to go round. Manufacturers built new electrical factories, 
and extended others, when the period of slacker demand, which 
we did not any of us anticipate, was close at hand. Under 
such conditions as those; attempts to enter into understand- 
ings for prevention of price-cutting are not so likely to be 
successful as when more work is available. Therefore, in 
presence of the improved prospect, we cannot help regarding 
the present as a most opportune moment for a new attempt 
to be made to arrive at an understandiug. 


Ont of the impressions carried away by 


nl everyone who attended the Buxton meet- 
Manufacture, ings of the Iron and Steel Institute last 


week, was that there are now several pro- 

cesses by which steel, and very good steel, can be success- 
fully manufactured in furnaces heated by electricity. Three 
papers were discussed, all directly bearing upon the subject ; 
one dealt with electric steel refining, and the other two 
gave an account of what has already been done towards the 
utilisation of electric power in the iron and steel industry. 
Mr. Donald F. Campbell, who was in charge of the erection 
of works at Héroult, California, for the electric smelting of 
iron ores—the first plant of the kind to be worked success- 
fully on a commercial basis—and who is now engaged in the 
design of various electric furnaces, discussed in an interesting 
paper (of which an abstract is given elsewhere in this 
issue) the general aspects of electric steel refining, and con- 
sidered the possible future developments in England. He 
predicts that the adoption of electric refining will cause 


some readjustment in the steel trade. Electrically 
refined steel will largely replace ordinary crucible 
steel in the same way as it ijs doing in 


America and Germany; large crucible plants and small 


open-hearth furnaces engaged in the manufacture of 
small and intricate castings may be replaced by electric 


furnaces, because the high degree of fluidity and the dead 
melt obtained are especially advantageous ; manufacturers 
of axles, guns and tubes will abandon the use of Swedish 
raw materials, and refine steel made from low-grade ores. 
Mr. Campbell claimed the electric furnace as an attractive 
load from the electrical engineer's point of view. This paper 
was followed by an eminently practical contribution dealing 
with the speed regulation of motors used for driving steel- 
works plant. The author, Mr. J. Elink Schuurman, of 
Baden, Switzerland, discussed various methods of speed 
regulation, and described in detail the Scherbius, the Krimer 
und the Déri systems, as well as. their practical applications, 
He showed that economical speed regulation for alternating- 
current motors, both of large and small output, may now be 
obtained. He also explained that the inherently low power- 
factor of iron and steel works installations can be greatly 
improved when onc. or more induction motors of the 
plant are arranged or speed. regulation according to the 


Scherbius or the Krämer system. The third paper was by 
Mr. George Chamier, of the iron and steel works at Hanyang, 
China, belonging to the Han-Yeh-Ping Iron and Coal Co. ; 
he gave an historical account of the company and its plant. 

In his address to the members of the Cutlers’ Company of 
Sheffield on Tuesday, the new Master-Cutler, Alderman 
Senior, adversely criticised the statement made at the Buxton 
mecting, to the effect that in a large measure the electric 
furnace would do the work of the old Sheffield crucible 
method of melting, and would produce satisfactory tool steel, 
reminding his hearers that similar statements were made 
when the Bessemer process was invented, but, nevertheless, 
the Sheffield industry had increased by leaps and bounds 
and continued to flourish. The last remark is somewhat at 
variance with his admission, in the course of the same 
address, that Sheftield was not holding its own as it might 
do, and we fear that if the Master-Cutler’s attitude is typical 
of that of his fellows, his successors will have to take a still 
more serious view of the position. The Bessemer process, 
admirable in many ways, and of immense benefit to this 
country in the past, has its limitations ; but when allied 
with the electric furnace, its scope is greatly increased. 
Apart from this, the electric furnace is peculiarly adapted for 
the manufacture of steel of the very highest grades, under perfect 
control, and has already firmly established itself as a thoroughly 
practical and economical means of high-class steel production. 
To what extent it will be developed in the near future no 
one can prophesy, but judging by its rapid progress during 
the past few years, we cannot doubt that immense possibilities 
lie before it, and that old-fashioned methods, excellent in 
their day, must inevitably give place to the new system. 

If Sheffield already feels the pinch of competition, it is 
certain that the time when the pressure becomes unbearable 
will soon be reached, unless the latest and most scientific 
methods of steel manufacture are adopted in order to cheapen 
production and improve the quality of the product. The 
tide of progress cannot be stayed by appeals to triumphs of 
tlie past, and we sincerely hope that the leaders of the great 
steel industry of Sheffield will keep an open mind, and miss 
no opportunity of maintaining their ancient glory, by pur- 
suing an enlightened policy, instead of turning a deaf ear to 
the proposals of the electrochemists. 


Ix this issue of the ELECTRICAL REVIEW 
we give, on p. 593, an interesting extract 
from a report by the British Vice-Consul 
at Kharkoff with reference to the methods to be adopted to 
develop British engineering enterprise in Russia. Mr. Blakey, 
the Vice-Consul referred to, is an experienced business man 
and manufacturer with a wide outlook, and his remarks should 
carry considerable weight. With reference to this extract, 
H. M. Consul-General at Odessa states, in his report, that 
the most promising course of action on the lines suggested 
would be the formation of a limited company, in which the 
shareliolders would be different British firms, each engaged 
in the manufacture of some of the articles to be sold, the list 
being so arranged that there shall be no internal competition 
between the members of the limited company, but that, 
taken altogether, a great variety of machines and productions 
shall be offered to the public. The same proposition has 
heen made by authorities of eminence in respect of Turkey, 
Egypt, China, and other markets, and we believe that it has 
been actually tried by two or three firms in specia 
countries—India and Egypt occur to us. Our mant 
facturers and traders might find it advantageous to consider 
further applications of the idea. Do we want always p 
work entirely single-handed, when, co-operatively, makers r 
different and non-competing classes of goods might reduce 
the cost of working in these places? A principal difficulty 
might perhaps be the finding of the right men, good in 
themselves, and sufficiently experienced in the Russian 
market to work the scheme ; but if we do not seek the right 
men we cannot expect to find them. We have talked ux 
long about the difficulty; if we gave the proper encourage 
ment, the ** right" men would come along. ht 

Those of our readers who are sufficiently interested me" 


British Trade 
in Russia. 
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Communicate on the subject with the British \ ice-Consul 
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Kharkoff ; but as well as, or before, that, let those who can 
do with more export business confer among themselves and 
devise their projects. 


WHILE it is an almost impossible task 
to draw anything but very general con- 
clusions from the mass of information on 
the subject of lubrication, bearings, gears, &c., which accom- 
panied the report on “ Lubrication of Car Bearings,“ 
presented at the recent Municipal Tramways Conference, 


there is no doubt that the replies of the 56 tramway 
authorities who were approached in this matter will be 
studied very closely in managerial sanctums, as, indeed, they 
were intended to be. An abstract of the report appears on 
a later page. 

The replies bring forward very prominently the question 
of lubricant—oil v. grease—and if figures of cost were the 
only criterion, it would be difficult to form any definite 
opinion as to the best lubricant to employ with the bearings 
at present in use. However, if we rightly understand the 
sub-committee, the bearing is the crux of the question. 

Given a suitable self-oiling non-leaking bearing to replace 
the crude designs at present in use, the superior efficiency and 
cheapness of oil as a lubricant would require little 
demonstration. 

Tramway service admittedly imposes very severe condi- 
tions on the trucks and motors, but these are to some 
extent counterbalanced by the systematic supervision which 
is given to the cars, and which certainly does not fall to the 
lot of a good deal of machinery working under equal 
difficulties. 

On the whole, we imagine that anyone who is conversant 
with the trend of modern design, as applied to bearings and 
lubrication, will be rather astonished that experiments on the 
lines of those which are being carried out by the sub-com- 
mittee have been delayed for so long. | 

Touching on the other matters mentioned, we notice that 
some half-dozen undertakings have tried, or are trying, helical 
geare, which are much more silent in work, but unfortunately 
cost more, and do not appear to last so long as the ordinary 
gears. 

It is also worth noting that case-hardened pinions have 
not given the results expected, although in both this and the 
above-mentioned departure from accepted methods, it appears 
a little early to form a decided opinion. The sub-committee 
refers to the interchange of ideas which a report of this kind 
brings about, and in this direction probably the greatest 
benetit will be derived by those concerned with tramway 
operation. 


Car 
Lubrication. 


THE ANNUAL REPORT OF 7 
THE ALLGEMEINE ELEKTRICITATS 
GESELLSCHAFT. 


THE directors of the A.E.G., of Berlin, in amplification of the 
financial results which were recorded a fortnight ago, have now issued 
their report for the year ended with June, 1910. It is mentioned. in 
the first place, that the economic recovery continued during the 
year. As the movement had its starting point from the conditions 
in the United States, the extent of the development was prejudiced 
by the repeated interruptions in the upward movement in America. 
The German electrical industry was able to derive advantage from 
the recovery in economic life, and progress was only for the 
time being delayed by the circumstance that the Government and 


town authorities manifested reserve in their expenditure. It has also 


to be mentioned in this connection that the revenue tax on illu- 
minating apparatus, as wasapprehended from the beginning, caused 
a perceptible burden on working materials for electric lighting. 
The company's profits on securities brought forward from the 
preceding year had been employed, as was known, for the deprecia- 
tion of new equipment provided during the year, and the similar 
profits realised in 1909-10 would ouly be brought into account in 
the new financial year. Owing to the growing demands upon the 
capacity of the works, a new site had been acquired at Hennigsdorf, 
where works are to be erected to amplify and complete the existing 
departments, and further sites had been purchased for the extension 
of the machine worka. 

The report proceeds to state that, according to number, quantity 
and weight, the products delivered considerably exceeded the turn- 
over in 1908-9, and the value of the orders on July Ist, 1910, 
surpassed that on the same date in the previous year by £1,500,000, 
All the departments of the machine works were fully employed 


« 


throughout the whole of the pu The output comprised 79,460 
machines and transformers of 1,476,628 H.P., as compared with 
47,851 of 1,289,689 H.P. in 1908-9. Although orders for machines 
of large outputs experienced a restriotion through the inoursion of 
the turbo-dynamo in their domain, the company made direct. 
current motors with individual capacities up to 13,000 E. . for 
rolling mills, and very powerful rotary ourrent motors for turbo- 
compressors and centrifugal pumps. A new and successful type 
was developed in the form of the rotary current commutator motor 
which can be regulated. The completion of the works for high- 
tension material placed the company in the position of being able 
to do justice to the large demands made on this department. An 
order for the 1,000th locomotive was on hand in locomotive con- 
struction. The signal factory now incorporated in the machine 
works obtained orders 50 per cent. greater than in 1908-9, and the 
turnover also increased by 15 per cent. In the turbine works 174. 
steam turbines of 363,188 H.P. were made, as contrasted with 152 of 
226,507 H.P. in the previous year, although competition was very 
keen and prices depressed. 

The value of the production in the apparatus works, notwith- 
standing the transfer of various branches to other departments, was 
greater than in 1908-9, and the sales also increased in connection 
with the reduction in the prime costs. The output of the screw 
factory exceeded that of the preceding year. The manufacture of 
electric heating apparatus experienced a thorough change by the 
introduction of & new heating material, and the turnover was 
doubled. All departments of the Oberspree cable factory were 
actively employed, the consumption of copper rose from 19,500 tons 
in 1908-9, to 23,000 tons last year, and extensive orders for rotary 
current cables for very high working pressures were on hand. The 
number of carbon-filament lamps delivered showed a slight increase, 
which was obviously due to the larger sales before the law on the 
taxation of illuminating appliances came into operation. It must 
be left for the future to determine whether the fate of this lamp 
was sealed. In any case its scope of employment would be limited 
in the measure in which the prices of metallic-filament lamps 
declined. The urgent demand for wire lamps led to the doubling 
of the manufacture. The production of lamps for train lighting 
and low-tension in connection with transformers, as well as of types 
of large candle-powers, had been undertaken; and an increase in 
Nernst lamps had only taken place in those of the projection type. 
After referring to the motor-car industry which exhibited signs of 
recovery, the report mentions that exhaust steam turbines were 
beginning to play an indispensable róle in the lignite industry, 
and in the chemical, paper and cellulose trades. So far the company 
had supplied 250 motors of 350,000 H.P. for rolling mill works: 
the mining business had satisfactorily developed, and the number 
of main shaft winding engine installations completed by the end 
of the year was 135. The reorganisation of old transmission 
gear, as well as some new installations, kept the turnover in the 
textile department on the level obtaining in the preceding year. 

The central stations completed or extended during the year 
represented 226,600 H. P. as compared with 161,415 H. P. in 1908-09, 
and work comprising 324,100 H.P. was in progress, as against 
328,860 H.P. a year ago. In connection with the orders for the 
Victoria Falls and Transvaal Power Co., the erection of five turbo- 
dynamos each of 18,000 H.P., as well as of four steam and 
six electric compressors each of 4,000 H.P. had been com- 
menced. The long-distance network for the two central stations 
at Rosherville Dam and Robinson was for the most part 
completed. Two further turbo-dynamos each of 6,000 H. P. 
had been set in operation at the Simmerpan station, and 
a new station of 36,000 H.P. and an overhead network of 37 miles 
for 80.000 volts, would shortly betaken in hand. After referring to 
the erection of various overland " central stations, it is mentioned 
that considerable orders were on hand for the electric equipment 
of hydro-electric works, The company was interested in the intro- 
duction of single-phase working on the Dessau-Bitterfeld railway, 
and the new alternating current work comprised the Tinuos and 
Westjordals railway in Norway. The tramway business again 
showed an increase, as compared with the preceding year, and the 
lines closely associated with the company had for the most part 
made progress, The accounts indicate the following figures for the 
past two years :— 


1909-10. 1908-9. 

Share capital ... . £5,000,000 — £5,000,000 
Gross profits ee us ke . 1.055.000 933,000 
Administration expenses jx 23,000 25.400 
Taxes ... ie € sea sae 101,000 82.000 
Depreciation ... uae A yis 26,000 23.000 
Net profits a bus i gs e. 902,000 802.000 

K and balance brought forward ... 921.000 819.0005 
Reserve fund ... "T re 100,000 63,000 
Directors' fees ni 25,000 22.500 
Bonuses to Officials 37,500 32.500 
Pension fund... 37.500 32,500 
Dividend 700,000 650,000 

- per cent, 14 13 
Carried forward 21,000 18.000 


The company's credit at the bank amounted to £2.648.000 at the 
end of the financial year, as compared with £2,965,000 at the close 
of 1908-9, and the number of persons employed on July Ist. 1910, 
was 41,663, as against 33.056 on the corresponding date in 1909. 
The report finally refers to the projected increase in the company's 
share capital and to the impending acquisition of the Frankfort 
dynamo works of the Felten & Guilleaume-Lahmeyer Works and 
the close association with the latter company—a transaction which 
is declared to he the greatest carricd out during the 27 years exist- 
ence of the A. E. G. 
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“COALITE”: MANAGEMENT AND 
FINANCE. 


Tae London Daily Chronicle, in its issues of September 


19th, 20th and 21st, has been drawing attention to the 
unsatisfactory position of the British Coalite Co., and has 
stated that the whole matter of the flotation and manage- 
ment of this company requires investigation. Without com- 
mitting ourselves to the complete accuracy of all the facts 


and opinions expressed by the writer of the Daily Chronicle 
articles, we think a case for an impartial examination of the 
British Coalite Co.'s present position and future prospects 
has been clearly made out, and that the sooner this occurs 
the better it will be for all concerned. As many readers of 
the ELECTRICAL REVIEW may be interested, either directly or 
indirectly, in this company, we propose to sketch briefly the 
history of its career, and to summarise the main facts of the 
present position, as given in the columns of our con- 
temporary. 

The early public intimation of the discovery of a new 
form of fuel that was to take the place of coal for household 
purposes, and was thus to solve the problem of domestic 
smoke, was contained in a series of five articles which 
appeared in the Zmes in April and May, 1907. 

The tone of these articles (which were well-written articles 
of the advertising type) may be gathered from the following 
extracts from the last of the series which appeared on May 
4th, 1907 :— 


The plant used in the preparation of Coalite is entirely different 
from that used at present in the gas and coke manufacture. The 
stills are automatic and continuous in their action, and the coal fed 
in at the top emerges as Coalite at the bottom. As the apparatus 
undergoes no destructive high temperatures, the wear and tenr is 
small, and the perpetual renewals common in gas-making practice 
are rendered unnecessary, 

Contracts have already been entered into with the leading coal 
merchants for the sale of over 2 million tons of Coalite per annum, 
for consumption in London only. As about 17 million tons ot 
bituminous coal are burnt annually in the metropolis, much of 
which might with advantage and with economy be replaced with 
Coalite, there is a practically illimitable field of usefulness before 
the new fuel. Large contracts are at present under consideration 
for the erection of Coalite plants in most of our large cities, but 
meanwhile the founders of the new industry are developing the 
means for supplying London with Coalite, not only for domestic, 
but for industrial purposes. The supply is at present limited, but 
the output from the great works now in process of erection will be 
able, ere long, to cope with the already enormous demand, and 
place the new fuel in abundance on the market for the ensuing 
winter. 

Last, but not least, Coalite will bring to fruition the hopes of 
those who have written, preached, and striven for a cleaner life, 
and & purer atmosphere. At last it will be possible for Londoners 
to breathe a wholesome air, uncontaminated with the smoke fumes 
and fogs they have so long endured. Everyone will rejoice if the 
lives of our cathedrals and other national buildings may be 
lengthened, and if the beauty of our priceless treasures of art may 
be preserved. The flowers and trees in our parks and gardens will 
at least be able to grow with natural vigour, and, most important 
of all, we may rejoice in the thought that our children will not 
be handicapped by those abnormal and unhealthy conditions which 
the black smoke nuisance has so long imposed. They at least will 
see and enjoy the fulfilment of the long-cherished dream of a 
smokeless London. 


These articles were a useful preliminary to the issue of the 
prospectus of the British Coalite Co., which appeared two 
months later, when the new company was found to be 
capitalised at £2,000,000, divided into £1,500,000 ordinary 
shares and £500,000 deferred ordinary shares. 

Sir William H. Bailey, Mr. A. Cory Wright, Sir William 
H. Preece and Mr. C. Allen (of Messrs. H. Bessemer and 
Co.) were among the well-known business men who joined the 
board, and Mr. A. G. Kitching, a director of the Metro- 
politan Road Co., was the first chairman of the new 
company. 

The statutory meeting of the British Coalite Co. was held 
on September 20th, 1907, with Mr. A. G. Kitching in the 
chair, and it was then stated that only half the ordinary 
shares had been subscribed for, and that the amount paid 
for the patent rights was fair and reasonable. C'oalite, Ltd., 
the vendor company, is understood to have received 
£55,000 in cash and £500,000 in deferred shares of British 
Coalite, Ltd. 


At this meeting the chairman stated that they had 3,500 
shareholders, and announced that the company 


had accepted tenders for a considerable number of etills in which 
to manufacture their Coalite at Barking, which were to commence 
to be delivered within a week. They anticipated that the first 
would be in position and ready for work by the end of November 
(1907). The purchase of the company's freehold land at Barking 
was being completed, and the company was taking possession. The 
Coalite plant at Wednesfield, near Wolverhampton, was in the 
meantime continuing to manufacture Coalite, and the purchase of 
60 acres of freehold land at Wednesfield had been completed. This 


‘land when bought was believed to contain coal beneath the surface, 


and it had now been tested by one of the most experienced colliery 
engineers in England, who estimated that over a million tons of 
coal, of the kind known as "Staffordshire thick seam," lay imme- 
diately beneath the surface, and was ensily workable. This was 
very important to the shareholders, as the Jund for which they had 
paid £15,500 was now worth several times that amount, and thus 
the company would be provided with cheap coal for many years to 
come. 

The chairman proceeded to explain the differenee between Coalite 
and coke, and stated that they need not fear competition in this 
direction. He was authorised to inform the proprietors of the 
Coalite Co. that negotiations were in progress, and would be com- 
pleted in the course of the next few days, with one of the most 
important gas companies in the kingdom, for the erection of a 
Coalite plant, on the land and near the works of the gas company, 
to make half-a-million cubic feet of gas daily, which would be 
disposed of to the gas company on advantageous terms. The 
Coalite Co. would themselves retain and deal with the Coalite and 
other by-products. He believed that this would be followed by 
many agreements of asimilar character. The directors were quite 
satisfied with the progress which had been made, and had absolute 
confidence in the future of the company. 


This, then, was the position three years ago. What is the 
position to-day ? 

At the last annual meeting of the shareholders of the 
British Coalite Co., Sir W. II. Preece, the chairman, ad- 
mitted that the holders of the ordinary sharcs had some 
grounds for disappointment, and that great difficulties had 
been met with by the company in the development of their 
business at Wednesfield, Plymouth, Hythe and Barking. 
They were going ahead slowly, however, and were turning 
out over 400 tons of Coalite per day, the demand being 
quite ten times this amount. As regards finance, Sir Wm. 
Preece stated that they had plenty of cash in hand to com- 
plete their programme. £171,000 was still due to them 
from calls in arrears, and the directors were quite satisfied 
that Coalite, Ltd., would discharge their liability as regarded 
their portion of this amount early in the present year. 

As a set-off to the somewhat optimistic account of the 
position of the company given by Sir Wm. Preece last 
December, the writer in the Duily Chronicle makes the fol- 
lowing statements :— 

*'The Wednesfield Works, which comprise the original 
Coalite factory, a large foundry for turning out complete 
Coalite plant, a tar distillery, a gas-power installation and 
au electrochemical plant, have cost £120,000, and are now 
in danger of being shut down. The Coalite manufactured 
there cannot successfully compete locally with coal in price, 
the demand for complete Coalite plants on the part of the 
gas Companies is small, while the local authorities of Willen- 
hall and the neighbouring districts, have been complaining 
of the smoke and fumes arising from the company’s operations 
at this works. 

* The Hythe Gas Works un. — The plant here was 
installed by the British Coalite Co., and had a capacity of 
70 tons coal per day. — This plant was shut down last May, 
and the Gras Co. has returned to its former method of manu- 
facturing gas. The cause of this change is stated to be the 
‘stench’ and nuisance created by the manufacture of 
‘Coalite, and the small demand for the product when 
made. 

“The Plymouth Gas Works Planf.—This is the only other 
vas works plant that has been installed by the Coalite Co. in 
this country, and the demand is stated to be small, while the 
cost of repairs and renewals is heavy. The tendency here is 
to reduce rather than to extend the plant. 

* Barking.—There are two jetties here, and a large coal 
carbonising plant has been erected. Many retorts have been 
built and discarded long ago as useless, and the whole works 
was shut down in May of the present year, and had not been 
reopened in August. A tar distillery, the completion of 
which was promised in August, 1909, was not at work 
12 months later." 
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The Daily Chronicle critic closes his third article with the 
following summary of the three years’ work :— 


Three years’ experience has proved that the estimates and 
prophecies of those responsible for Coalite are not worth the toss 
of a thin sixpence. There is not a single solitary promise which 
has been made which has come within miles of fulfilment. 

Where is the estimated output of millions of tons of Coalite? 
Where is the estimated profit? Where is the power scheme? 
Where is the possibility of hundreds of gas companies adopting the 
Coalite plant! We could continue to ask questions of this character 
regarding every promise which has been made by the company, and 
echo would always have to answer monotonously, " Where? 

It is a matter for the new debenture-holders, as well as for the 
shareholders. 

One has only to remember that the shares of Coalite, Ltd., were 
once £44, and are now £31, and that the shares of British Coalite 
have fallen from 22s. to about 68. (and it would be difficult to sell 
many at that figure), to see where the concern is drifting. 


As regards finance, the Daily Chronicle critic states that 
in July of the present year the British Coalite Co. was forced 


to make an issue of £300,000 first mortgage debentures, in 


spite of Sir William Preece’s statement in December that the 
had plenty of cash to complete their programme. i 

Two facts stand out clearly from these conflicting accounts 
as to the present position and future prospects of the British 
Coalite Co. The first is—that the holders of the ordinary 
shares have not up to the present received 1 cent of dividend 
upon their capital, and that the value of these shares is 
. shrinking rapidly. The second is—that the demand for 
Coalite, which is supposed to be general and widespread, 
has not enabled the directors of the company to overcome 
the difficulties met with in the development of their process. 
. If in addition to these two facts, the assertions made by the 
Daily Chronicle writer are correct, we think a case for 
inquiry has certainly been made out. Coalite may 
possibly be ‘te domestic fuel of the future, and may be 
destined to solve the domestic smoke problem. Upon its 
merits in this respect we have not attempted to touch in this 
article. But the technical and financial management of the 
company which was floated with much éclat to promote its 
manufacture and use, has certainly been faulty. 


ELEGTRIC POWER IN THE TRANSVAAL. 


WE commented very fully in two of our recent issues on the 
recommendations of the Transvaal Commission on the sub- 
ject of electric power on the Rand, but we postponed further 
consideration of the matter until the Electric Power Act was 
available. It was to be expected that the Act would be 
mainly concerned with the large power companies of the 
Transvaal, but one hardly anticipated it to be so out-and- 
out a measure of bulk supply. 

It is enacted that no person except the Council of the 
Municipality shall engage in an undertaking to supply to 
any other persons power exceeding 20,000,000 units in one 
year, unless the undertaking be licensed, but, undertakings 
existing prior to the commencement of the Act may be 
continued for one year and no longer, unless licensed under 
the Act. 

It is clear that there are not many power schemes 
excepting the largest which would fall under such a 
denomination. Certainly there are not 10 undertakings in 
the United Kingdom which have a greater output than that 
upon which the Transvaal Government has legislated. 

Asa kind of afterthought, it is true that recognition is 
paid to the undertakings which are to generate less than 
that amount of energy per annum, and it is provided in 
- the Act that if any person or company desires to carry out 
a private supply of electricity not exceeding 20,000,000 units, 
he may obtain permission from the Governor. 

It clearly means, therefore, that anyone is in a position to 
enter into a public supply undertaking without being unduly 
interfered with, so long as the permission from the Governor 
is obtained, and assuming always that the supply does not 
exceed the figure set forth in the Act. We do not suggest 
that such an undertaking would be free from ordinary legal 
obligations, but it is apparent that a reasonable-sized system 


could be constructed without statutory powers being 
necessary. 

It is true that a company supplying electricity on such a 
basis would be confined to a comparatively restricted area, 
but all the same a respectable business could be built up 
without let or hindrance so far as the present legislation is 
concerned. It would be open, we presume, to the Governor 
when giving his permission to an undertaking to insist on 
certain provisions being complied with, and these might 
possibly be worse than the conditions laid down in the new 
Act. Yet, on the other hand, the Governor might on some 
occasion be induced to give consent to an electrical under- 
taking which was not subject to the usual statutory powers. 
In any case the future of electrical power systems inthe Trans- 
vaal, under the 20,000,000-unit limit, is entirely in the hands 
of the Governor and his immediate advisors. Whether that 
arrangement is a desirable one in the public interests depends 
entirely on the Governor who is in office at the time, but as 
this high functionary is changed from time to time, an 
occasion might arise when the arrangement did not operate in 
a satisfactory manner, either in the interests of the company 
concerned or in the interests of the public. 

There is a further danger, and one which is always present, 
that with the best intentions in the world considerable 
hardship from purely adventitious causes might be inflicted 
on a concern seeking to supply electricity on a small seale. 
There should be no variation in the treatment of such 
propositions, but without some clearly defined conditions it 
is possible that abuses might creep in from time to time. 

It is quite clear that the most pressing question at the 
moment is the supply of electricity on a large scale, and the 
legislation to which we are referring is clearly aimed at 
defining the position of such concerns as the Victoria Falls 
power supply and other similar undertakings, but at the 
same time it should have been remembered that the 
Transvaal is growing fairly rapidly, and it is quite obvious 
that there will be a corresponding growth of electricity 
undertakings in comparatively restricted areas ; and it would 
have imposed no special difficulties on the Legislature to have 
brought in more provisions for regulating such systems, and 
thus to have consolidated the legal position in regard to all 


electricity supply undertakings. 


It is laid down that all undertakings supplying more than 


| 20,000,000 units, must be licensed, even those systems 


which existed before the commencement of the Act. 
Apparently the fullest information is to be given by a 
concern when applying for such licence. Full particulars 
relating to the company are to be provided; also relating 
to the situation and extent of land for sites for generating 


and distributing stations ; names of owners and occupiers 


of such land; proposed sources of water for the 
undertaking ; area of supply; route of transmission lines; 
powers required for breaking up roads, &c.; proposed 
schedule of prices to consumers, and minimum to be 
supplied to any consumer; estimated cost of generation, 
contracts entered into, &c. 

It is to be presumed, therefore, that the present power 
companies will be called upon to give some interesting 
information concerning themselves, and unless they comply 
with the provisions of the Act they are liable to have their 
licence refused. It is not to be supposed that the existing 
companies object to complying with reasonable legislation, 
and at the same time it is not desirable in the public 
interest that the power companies of the Transvaal should 
be subject to any harsh legislation. | 

There does not appear to be any set attempt in the Act to 
prevent the legitimate expansion of electricity supply, and in 
this respect a lesson has been learned from the English 
enactments on electrical matters, for there appears to be a 
complete absence of the unnecessary and harsh conditions 
which have disfigured electrical legislation in this country. 

The licensee is not entitled to supply power within a 
municipal area without the consent of the Council itself, 
except for mining purposes or to the railway administration, 
or to any Government Department ; but the consent of the 
municipality must not be unreasonably withheld, and in case 
it should be the Governor may permit the initiation of a public 
supply without the consent of the Council. 

It is not likely that the large power concerns will desire 
to enter the towns except for mining purposes, or for the 
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purpose of furnishing a bulk supply ; but at any rate, the 


power is given to the Board to override a municipality in the 


event of its pursuing a “ dog-in-the-manger ” policy. 

It is to be presumed that there is no intention on the part 
of the legislator to permit anything in the shape of a com- 
petitive supply against a municipality, although the Act does 
not appear to be quite precise on this point. It does, how- 
ever, very clearly set forth that the granting of a licence does 
not mean the establishment of a monopoly, and, if it were 
thought desirable, a second licence might be granted in a 
district in which a supply was already being given. 

In our articles dealing with the report of the Commission, 
attention was drawn to the fact that much of the confusion 
concerning electricity supply in the Transvaal, had arisen 
from the illegal transfer of licences, and that in effect the 
suppliers of electricity had taken advantage of the change of 
Government to do acts which were not intended in the 
original powers. — - é 

While the Act does not specifically deal with previous 
instances, it is clear aud emphatic on the subject of future 
transfers, and enacts that no licence can be transferred with- 
out the consent of the Governor. It puts further limitations 
on the licensee, in that he must neither carry on any other 
business or undertaking, nor in the generation of electric 
energy use coal from any mine in which he is interested, 
directly or indirectly. 

On the face of it, such a provision might have a peculiar 
appearance, and certainly the effect of it is bound to have an 
important bearing on the question of electricity supply in the 
Transvaal. | 1 | 

In the first place, it prevents any mine-owner becoming a 
supplier of electricity on a large scale because he is interested 
in some other business ; consequently, if any agreement existing 
between the Victoria Falls Co. and the mining companies 
includes any clause by which in the event of failure of supply 
the mine might have power to step in, it is completely 
abrogated hy the new Act. 

It is not an unusual provision for a large consumer, in 
order to protect his position, to have power to step in and 
operate the plant, båt apparently such a condition would be 
illegal under the Transvaal Power Act. The clause relating 
to the coal from any mine in which the licensee may be in- 
terested, is obviously the result of the agitation set on foot 
by the principal coal-owners of the Transvaal.. It was clearly 
established that the development of power on the 
Vereeniging Estates was for the purpose of utilising the 
coal which existed there, and it will be interesting, therefore, 
to see how the Victoria Falls Co. can utilise the 
Vereeniging coal without infringing the Act. At any 
rate, the Vereeniging mines are owned by Lewis & Marks, 
who are directly interested in the Victoria Falls Co., and for 
that reason it would be interesting to know whether the Act 
is to be complied with, or whether any special dispensation 
has been vouchsafed to this powerful group. 

It is obvious that the mine-owners of the Transvaal have 
scored an important point, although, curiously enough, the 
aims of the owners did not meet with much sympathy from 
the Commission in their report. | 

It is specially set forth that a licence does not confer 
any ede and there are other provisious to be complied 
with which might operate to the disadvantage of the supply 
company. For instance, the Governor appears to have powers 
under which he can fix a limit to the amount of power to be 
generated. Moreover, power must be supplied to every 
person applying for it in the area of supply. 

It is, of course, open to an undertaker to refuse a supply, 
in which case the matter would be referred to the Minister, 
who would decide the charges and conditions under which a 
supply would be carried out. There would be a time limit, 
in which the supply could be given; for instance, after the 
Minister had decided that the supply was to be given, it 
would be necessary to supply :—300 Kw. within six months; 
600 Kw. within nine months ; 1,000 Kw. within 12 months ; 
2,000 KW. within 15 months ; 3,000 Kw. within 18 months ; 
after which the Minister has power to decide when the supply 
should be available. 

It is not necessary to refer in detail to the various pro- 
visions, but it is interesting to refer to the salient points 
regarding the price of energy, and the methods proposed 
for dealing with surplus profits. 


In a manner similar to the powers possessed by the British 
Board of Trade, the price of energy can be revised at the 
end of seven years, and afterwards at intervals of three years. 
The reduction in the price of electricity at the end of sucha 
period, however, is not to be more than one-half of the 
reduction effected during the interval, in the cost of supply of 
power. If, therefore, à power supplier by means of new plant, 
or the adoption of a new system, were able to reduce his 
costs of production, half of such saving must be given to 
the consumer. 

The licensee, however, must do more than this for his 
consumer, as he is compelled under the Act to give him 25 per 
cent. of the surplus profits, but we are afraid that this pro- 
vision i8 not quite as handsome as it sounds, for the reason 
that the surplus profits are calculated after all charges have 
been made and interest on share capital and debentures has 
been provided for. It is quite clear that, with the elasticity 
usually associated with maintenance charges, there shonld he 
no insuperable difficulty in demonstrating that there was very 
little surplus profit after due provision had been made for 
the charges set forth in the Act. 

An interesting clause is included which has a bearing on 
the promotion of supply companies, it being set forth that 
the consideration to a vendor, promoter, or founder, shall not 
exceed 20 per cent. of the share and debenture capital. We 
think, however, that few vendors or promoters would be 
inclined to cavil at such a: provision. | 

Various matters in regard to price, especially if they 
involve dispute, are to be referred to the Minister, and it 
is clearly enacted that any charge to a consumer must not 
be reduced without first obtaining the approval of the 
Minister. ` 

Further, no special preference can be given to a consumer, 
without the consent of the Minister for the time being. 
This, of course, means very little, and from the consumer's 
point of view, is about as useful as the provision under the 
English Electric Lighting Act, under which it is clearly set 
forth that no customer shall have preference in regard to 


charges. 


Various provisions are included by which it is possible for 
a licence to be revoked, under which circumstances it is open 
for the Governor to purchase the undertaking on terms. 

The Government reserves to itself the power to take over 
an undertaking after 37 years, upon due notice being given. 
and upon payment of the then value of lands, buildings, plant, 
&c., but no addition is to be given for either goodwill or 
prospective profits. 

Certain stringent provisions are included to deal with 


persons stealing electric current, or unlawfully interfering 


with apparatus to cut off the supply of current, such an 
offence being punishable by a fine not exceeding £1,000, or 
imprisonment not exceeding 10 years. 

Due regard is paid to the provisions of the Irrigation Act 
and Precious Metals and Base Metals Act, and to the use of 
water for power purposes, but there appears to be nothing of 
any special note in connection with them. 

The Act is to be administered by an advisory committee 
known as the Power Undertaking Board, the Government 
Mining Inspector is to be chairman of such board, and all 
the members ‘are to be officers in the railway or public 
services. The number of members is not to exceed five. 


International Carbide Syndicate,—A Zurich news- 
paper announces that after endeavours extending over two years 
success has now attended the scheme for the formation of an inter- 
national syndicate of carbide of calcium producers, and the agree- 
ment has been signed in Paris for a period of 10 years. The 
syndicate is said to comprise as constituents almost all of the 58 
carbide works in Switzerland. Austria, Germany, Italy, France 
England and Scandinavia. 


The Proposed New Cable Factory.—It is reported. in 
amplification of the intimation which was given in this journal a 
week ago, that the largest portion of the increase of £87,500 in the 
share capital of the DEUTSCHE KABELWERKE is to be devoted to 
the purpose of the English subsidiary company, the Union Cable Co. 
The latter undertaking is to be considerably extended, and the 
whole of its share capital is said to be held by the German parent 
company, which, after providing for the development of the 
English company, will only have left a comparatively small portion 
of the whole amount of the augmentation in the share capital. 
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CORRESPONDENCE. 


Letters received by us after b P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. Mo letter can be published 
unless we hare the writer's name and address in our possession, 


Lightning Conductors. 


Like“ W. H. B.,“ I have been very interested in the discussion 
that has been taking place in your columns, and I am very 
sorry to see it ended. There seemed to be something in the 
background that I hoped further letters would have made 
clear, but, so far as it went, it was decidedly instructive. 

I should be very envious of ** W. H. B.’s”’ good fortune if 
he succeeds in arranging the informal discussion he refers to. 
Could this not take place in public? Others might 
like to be present: I should, for one. Could not one of the 
gentlemen referred to he persuaded to read a paper at the 
Institution of Electrical Engineers, or, as Mr. Alfred Hands 
is not a member (and better for me, as I am not, either) give 
a lecture somewhere so that all who desired could attend ? I 
suggest this should deal specially with controversial ques- 
tions, and that it be followed by a discussion in the usual 
way. 

A. W. P. 


Restrieted-Hour Supply. 


The article by Mr. Pringle, of Burton-on-Trent, in your 
issues of August 26th and September 2nd, deserves, I think, 
better than to be buried in the mass of literature which is 
daily being published on matters electrical. | 

If Mr. Pringle's statement is correct, viz., that **'The fall- 
ing off in the lighting revenue has been so serious in the 
past two years that the undertaking would undoubtedly have 
been thrown upon the rates if the new demand obtained 
from the restricted-hour system had not been in operation," 
then it is surely time for any other undertaking in a similar 
way to consider seriously the advisability of following upon 
these lines. Mr. Pringle tells us, moreover, that, instead of 
having the above deficit, they have had an average of nearly 
£1.000 surplus during each of the last six years. — He 
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LoAD CURVE, MONTREAL, DECEMBER lat, 1909. 


further states that the cost of the additional units has been 
only 15d. for fuel, and that another :3d. to 4d. would 
cover the whole of the other charges necessary to be levied. 
Engineers. will also, no doubt, note with interest that, on a 
total motor load of 955 H. P., Mr. Pringle has no less than 
766 H.P. worked on the restricted-hour system, a good deal 
of which he would not have been able to obtain at all but 
for the terms he has been able to offer on that system. 

It may be of interest to compare the load curve obtained 
at Montreal for December Ist, 1909 (enclosed herewith) 
with the load curve in the same town for 1903, published in 
the Electrician, of September 30th, 1904. Montreal has 
consistently worked on the restricted-hour svstem for at least the 
last seven years, and the load curves which it has developed are 
enough to make any English central station man envious. You 
will notice that the present curve has a small peak of about 
9,000 Kw. above a dotted line which represents the averages 
of the maximum loads throughout the year. "With regard 


to the question of the offering of a restricted-hour supply 
causing a fictitious peak to be developed, which might exceed 
the evening peak (which was one of the objections raised 
against my proposals in 1904), I understand that Mr. Pringle 
has got over this by offering the restricted-hour terms in a 
tentative manner, stating that only so many kilowatts can be 
added during the following year, and leaving it open to make 
a fresh offer every year. With an arrangement of this sort 
it seems as though the fictitious peak difficulty would be 
obviated. e | 

In conclusion, I would recommend your readers to study 
carefully Mr. Pringle's article, which will, I think, go far to 


. convince them that even a station which has a traction load 


in addition to its lighting load, cannot afford to neglect the 
additional revenue which would be brought in by a restricted- 


hour load. 
A. M. Taylor. 
King's Heath, October 1st, 1910. 


An Arrangement among Manufacturers. 


The question of prices of electrical machinery seems to be 
as pressing to-day us it was 12 months ago, and as far as 
one can judge it is likely to remain unsolved for some time 
to come. . 

It is commonly supposed that when things are at their 
worst they are on the point of mending, but while matters 
in the electrical world are gloomy in the extreme, one must 
be of more than ordinary sanguine disposition to take a 
hopeful view of the immediate future. 

Obviously I have in mind the manufacturer of heavy 
machinery, for while there is a considerable amount of cutting 
going on in that branch of the industry which concerns 
itself chiefly with accessories, &c., it does not appear to be 
quite so acute as in the heavier branches of the business. 

On such occasions it is urged that if the demand were 
equal to the supply there would be an automatic raising of 
prices, but it is very doubtful whether any such rule could 
be applied to the electrical industry, for, after all, it has to 
be borne in mind that the manufacturers of large machinery 
are not particularly short of work at the moment. 

It may be that there is not a great deal ahead, but still 
there is a moderate demand not only from the public bodies, 
but from the various industries in the country. Yet so far 
from this improving prices, the tendency is distinctly in a 
downward direction. Pil An 3 

It seems difficult to realise that such an unsatisfactory 
state of things must continue, yet, according to the opinion 
of engineers in responsible positions, there appears to be nq 
arrangement possible among the manufacturers by which 
their position might be improved. | 

A permanent improvement in English conditions would 
be difficult to secure unless German competition were limited 
or very much reduced, yet one can hardly accept the position 
as incapable of improvement. 

The whole position seems to suggest that the English 
manufacturers are “sitting with their hands in their.laps " 
waiting for something to turn up, yet this is not the attitude 
which one would have expected from the firms with which 
the writer has had some personal acquaintance. 

That there are difficulties in arriving at a comprehensive 
scheme goes without saying, but it is impossible to believe 
that there are not sufficient brains among the manufacturers 
to formulate some arrangement by which the present race to 
Carey Street can be arrested. | | 

It may be thought easy to stand outside the arena and give 
advice, but while some of us may not appreciate all the 
difficulties that exist, the spectator, after all, sees most of the 
game, and without being unduly optimistic, it seems to the 
writer that the present deadlock should be capable of 
removal. | 

It has been frequently said that only a financial genius 
could set matters right among the electrical manufacturers, 
but surely a reasonable willingness on the part of those in- 
terested in the question, with the exercise of some common 
sense, may do all that is necessary to improve the lamentable 
state of affairs which at present exists. 

'To suggest a remedy is not my object in writing, because 
I may not be sufficiently familiar with all the ins and outs of a 
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complicated business. On the other hand, I am constrained 
to point out that the whole of the capital involved in this 
country in the heavy manufacturing side of the in- 
dustry, is not greater than the capital of the largest German 
organisation. 

It i8 true that there are existing some widely divergent 
interests, but I should have thought that even these might 
be made subservient to the common good of the share- 
holders. I believe that attempts have been made from time 
to time to bring the manufacturers into line, but apparently no 
permanent results were obtained. ^ Notwithstanding these 
failures, however, I decline to admit that the last word has 
been spoken on the subject. 

Onlooker. 


Sale of Lamps. 


As an electrical contractor, I should like to ask the 
question, Where do we stand with regard to the metal- 
filament lamp trade?” First of all, à correspondent in your 
columns reported that a large lamp manufacturing firm in the 
Midlands had been advertising their name and address direct 
to consumers. "Then a report has gained currency that one 
or two of the London tungsten lamp manufacturers are 
opening a special consumers’ department, from which they 
supply these goods direct. To still further ‘assist " the 
contractor, a large firm of tungsten lamp manufacturers, 
who are widely advertising on the public hoardings ** Support 
British Industries," are, I am given to understand, floating 
or supporting a company for the purpose of “ hiring out” 
their lamps. Has any of your contractor readers heard that 
a new West-end restaurant has been fitted out on this 
principle by the firm in question? Further, I am given to 


understand, by people who should be in a position to know, 


that this **all-British" firm is practically subsidised by a 
German lamp manufacturing firm controlling similar patents. 
Now, once again, let me ask, Where does the contractor 
come in, if manufacturing firms are so busily engaged in 
taking the bread ont of his mouth?" These facts, 
coupled with tungsten rings,“ municipal sales depart- 
ments, &c., make one ask, * Is the game worth a candle?” 


Fair Play. 


Sterilisation of Milk. 


I was much interested in the article on Sterilisation by 
Quartz Lamps," which was published in your paper on 
September 2nd. 

I should be much obliged if you could ascertain if the pro- 
cess has been applied to milk in a manner suitable for com- 
mercial use, and, if so, the name of the firm who have the 
matter in hand. 

Frank Kelly. 


Southampton, September 29th, 1910. 


The Association of Mining Electrical Engineers. 


When the Association of Mining Electrical Engineers was 
formed, I understood that it was for the benefit of practical 
colliery electricians, to improve their status and to give 
them an opportunity of introducing reforms for the greater 
safety and efficiency of electricity in mines, but it appears to 
me that the Association is not going to benefit colliery elec- 
trieians in any way. : 

There are two policies outlined for the benefit of the 
Association—one by the ELECTRICAL REVIEW, and one by 
Mr. Maurice, President of the Association. 

The Review policy is that all mining electrical engineers 
should have a thorough mechanical and electrical knowledge, 
but Mr. Maurice, in an address read before a meeting of the 
Association at Glasgow, on September 17th, is reported as 
follows :— 

In these days, not only the actual colliery electrician, 
but every under-manager, deputy, enginewright, fitter and 
motor-driver ought to possess as much knowledge of elec- 
tricity as he is capable of acquiring, It could not be too 
clearly or too frequently urged that the Association existed 
for these men, and that any person who was associated with 


electrical work in mines, in any capacity, could join and reap 
all the practical benefits of membership. He (Mr. Maurice) 


was particularly anxious that membership should not be 


regarded as exclusive to qualified electricians." 

With regard to the former policy, I would suggest that 
there are not & large percentage of collieries who could 
maintain both a mining electrical engineer and also a 
mechanical engineer, so it appears to me that the mechanical 
engineers would eventually obtain the power, merely studying 
electricity in addition to their ordinary subjects. With 
regard to the second policy, I entirely disagree with Mr. 
Maurice, and I should like to ask him how he would like to 
include colliers, &c., in the membership of the Association 
of Colliery Managers, of which he is, no doubt, a member. 

I would also like to remind him ** That a little knowledge 
is a dangerous thing," and I would advise all colliery elec- 
tricians to protest most strongly against any under-manager, 
enginewright, deputy fitter or motor driver, interfering with 
any clectrical apparatus whatever. I have had some 
experience of under-managers’ deputies, &c., interfering 
with motors, &c., and only recently I found a 130-ampere 
copper fuse wire put in circuit with a 500-volt 4-H.r. 
motor. 

If we are going to have such persons as these interfering 
with electrical machinery, electrical fatalities in mines 
will go up with a bound. Would Mr. Maurice have motor 
drivers endeavouring to repair motors, &c. ? If so, I pity 
the electricians who work under him, for their work will be 
increased enormously. 

Let under-managers, &c., read the rules and study the 
theory of electricity as much as they like. but do not let 
them interfere with electrical machinery, and do not let them 
join any association formed for colliery electricians. 

I would like to suggest to the members of the Association 
of Mining Electrical Engineers that membership should be 
limited to colliery electricians in charge of plant, and that 
various examinations be set, as in the Institution of Elec- 
trical Engineers. The mechanical and electrical depart- 
ments at a colliery should be kept separate, and the clectrician 
should have as much power in his department as the engine- 
wright and the under-manager have in theirs. 

„A Council Member“ informs us that colliery managers 
only number 20 per cent. of the total membership of the 
Association, but 1 would like him to inform us what per- 
centage there is of under-managers, deputies, engine- 
wrights, &c., and what percentage there is of electricians 
actually in charge of plants. 

Practical Colliery Electrician. 


Modern Lighting. 


I have pleasure in referring your correspondent to 
Chapter 2 of Mr. Solomon’s excellent treatise on “ Electric 
Lamps " for a clear explanation of the relationship between 
the visible and total radiation from lamps, and the means of 
determining the same. 

The quartz mercury vapour lamp has a lower specific con- 
sumption than any other lamp with the exception of certain 
of the latest types of flame arcs, the objection to which, in 
many services, is the very high candle-power which must be 
adopted per lamp to realise this high efficiency. 

C. Toone. 

Kent, October 3rd, 1910. 


— 


Electricity in a Laundry. 


In reply to your correspondent “ Hand Launderer,” xe 
have four laundries in our town, in which the machinery is 
driven entirely by electric motors. One of them previously 
used a steam engine, another a gas engine, and the other two 
were new laundries in which electric driving was adopted. 

* A” has a 7-H.P. motor, connected 1901. 


“B” do. 3-H.P. do. do. 1902. 
“CO” do. 10-H.P. do. do. 1906. 
„J)“ do. 7-H. b. do. do. 1907. 


In all four cases the owners are perfectly satisfied. and they 
have no desire to change to any other form of drive. 
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A low-pressure boiler is used in each of the above cases for 
heating purposes, and I suggest the same arrangement to 
your correspondent. 


S. D. Schofield, M. I. E. E., A. M. I. M. E. 


Electricity and Tramway Power Station, 
Shipley, October 3rd, 1910. 


l 


In answer to your correspondent, “ Hand Launderer,” 


I should certainly advise him to adopt electricity as his 
driving power. 

My own experience is, that in spite of having to use steam 
to heat water and the bed of the calender, you more than 
save the cost of the electricity in your fuel, and then, of 
course, you have the convenience of the motor, which saves 
all the worry and trouble of a steam engine—no small 
matter to a man in a small way of business such as your 
. correspondent. If * Hand Launderer” would care to call 


on me, I should be pleased to go into the matter with 


him in more detail than is possible in the columns of a 
newspaper. i 


Hackney, October 3rd, 1910. 


A. C. King. 


Electrical Organ-Blowing. 


With regard to Organist, A.M.I.E.E.’s” letter in your 
issue of 23rd ult., I have not only devoted time and thought 
to the question of organ blowing, but have had considerable 
practical experience in this matter. It is quite true that 
when driving feeders the consumption of energy does not 
decrease in strict proportion to the wind used, though there 
is an appreciable reduction. 

When blowing by means of a fan, I find from data which 
I lave collected, the consumption of energy with no load 
(throttled outlet) is from 55 per cent. to 60 per cent. of that 
at full load (open outlet). In general the proportion of the 
useful energy to energy supplied is perhaps rather more 
with the fan than with the feeders. 

However, what has to be considered is not whether the 
amd is controlled efficiently, but what the bill for current 
will be. 

Taken as a whole, a motor, together with the feeders it is 
driving, is considerably more economical in power consump- 
tion than a combined motor and fan. For example, to 
deliver 800 cb. ft. of wind to a reservoir weighted for 
44 in. water gauge, the most efficient type of rotary blower, 
of which I have experience, namely, the ** Discus," would 
require 1,680 watts at full output, making an allowance 
for a drop of 4 in. in pressure between the fan output and 
the reservoir. 

To deliver a like quantity, 800 cb. ft. at 44 in. water 
gauge, by means of three suitably sized feeders, running at, 
say, 35 strokes per min., a 1-H.P. motor will be used, which 
would be called upon to develop :85 H.P. on the average. 
Personally, I much prefer a slow-speed motor, running at, 
say, 240 R.P.M., driving by means of belt or chain direct on 
to the three-throw crankshaft. The efficiency of such a 
motor is somewhat lower than that of a high-speed motor, 
but this is more than counterbalanced by the increased 
efficiency of the drive as compared with a double belt 
reduction with countershaft, wormgear, or other speed- 
reducing devices. 

Such a motor will consume at full output 860 watts, 
which, it will be noticed, is rather less than the consumption 
of the fan at no load. 

However, when it is taken into consideration that an 
organ, in general, is in use for only a few hours per week, 
the slight difference in actual money cost is as nothing com- 
pared to the saving effected by either of these arrangements 
as against water or man power. 

My experience has always been that every installation 
must be considered on its merits. Where only alternating 
current is available, a high-speed motor must be used, and a 
rotary blower is the most convenient arrangement. Also, in 
existing organs where the feeders are so arranged that it is 
impossible, without great mechanical complication, to adopt 
a direct-motor drive, the fan is of value where continuous 
current is available. 


The simplest method of all, and undoubtedly the most 
silent, is the slow-speed motor driving the crankshaft 
direct. In this last case, which is by far the most common, 
the method of control is simplicity itself. A regulating 
rheostat is provided, operated from the reservoir automati- 
cally, having sufficient resistance to bring the motor. to rest 
when the reservoir is full. Additional contacts are also pro- 
vided, on the first of which the contact arm rests when the 
reservoir is empty. As soon as the single-pole switch at the 
console is closed, the motor starts up slowly at first; 
as the reservoir rises the starting resistance is cut out 
until the contact arm reaches full speed position; 
as it rises higher, resistance is again introduced 
in the armature circuit, slowing down the motor 
to meet the demand made by the organist. With such a 
controller the time taken from closing the switch until the 
instrument is ready to be played varies from 3 to 10 seconds, 
according to the size of the installation and the number of 
auxiliary reservoirs of lower pressures which fill up before 
the main reservoir lifts. 

I have found that for a specified output of wind the 
feeder arrangement takes less power than the rotary blower, 
and that no difficulty in regulation need be met with, if the 
proper apparatus be used. At the same time, the actual 
running cost of both is so small, that should conditions show 
that the rotary blower is more convenient, there need be no 
hesitation in making use of this arrangement. 


R. A. Marples, 
London, E.C., October 4th, 1910. 


Coal-Cutting Machinery and Electrical Accidents in Mines. 


Referring to the correspondence which has taken place on 
the above subject, and Mr. Burdon’s letter in your issue of 
September 16th, I should like to point out that in many 
cases it is not sufficient to rely on an earth plate on the 
surface only. The object of an earth wire is to keep the 
potential of the earthed motor, switch case, or cable 
armouring (as the case may be), the same as the surrounding 
ground, so that in case it accidently becomes alive, it is 
impossible to obtain a shock to earth from it. 

Now in a colliery, more or less non-conducting strata may 
often occur, and in addition to this the foundations on which 
the motors are mounted are frequently practically insulators, 
so that under certain conditions an earth wire carried to bank 
and to an earth plate at the surface only, may be an actual 
source of danger. 

In a paper which I read before the Institution of Electrical 
Engineers early this year I gave a diagram illustrating such 
conditions, and pointed out that in addition to the earth 
plate at bank there should be, if possible, an earth plate at 
or near every motor, and certainly in every stratum. 

Of course, there are many cases in which this may be 
unnecessary ; but, in my opinion, the best way to earth any 
colliery installation is to carry a separate earthing cable to 
an earth plate at bank, and supplement this with suitable 
earth plates underground also, each of these earth plates 
being connected to the main earthing cable. 


W. Wellesley Wood, 
Newcastle-on- Tyne, 
September 27th, 1910. 


Argentina.—Permission having now been granted, the 
construction of two underground railways in Buenos Ayres, will 
soon be commenced. These projects have been under consideration 
for two years, being rendered necessary by the increasing congestion 
of the city streets. The concessionaires are the Anglo-Argentine 
Tramway Co., who intend to construct a shallow double-line 
railway to unite the Plaza de Mayo and the Plaza Onci de 
Septiembre, and to run up to eight-car trains on the multiple unit 
system ; and the Western Railway Co., which is to extend its line 
near Calle Sadi Carnst by means of a tunnel line under the city to 
junction with the Government lines of the capital for goods trans- 
port. Provision is to be made, however, for an interchange of 
traffic with the line of the Anglo-Argentine Co. 
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THE BRITISH ASSOCIATION MEETING 
AT SHEFFIELD. 


Atmospheric Electricity. 


On Tuesday, September 6th, Section A of the British 
Association engaged in a discussion upon ‘ Atmospheric 
Electricity," which was opened by Dr. Charles Ohree, while 
Sir Oliver Lodge, Dr. Shaw, and Sir Joseph Thomson 
contributed to it. 

Dr. Chree spoke principally of the potential gradient of the 
atmosphere, and referred to the more or less definite periodic 
changes to which it was subject. In making observations, 
difficulties were encountered ; for instance, kites and balloons 
did not keep stil, and themselves interfered with the 
observations. Mountain stations, as also that on the Eiffel 
Tower, showed that there was a 12-hour term, which was 
confined to the lower levels of the atmosphere. At the top 
of the Eiffel Tower, the phase angle of the 24-hour term 
differed by nine or ten hours from the same term at the 
ground level. There was a monthly term, and an Olympiad, 
or 11-year term. 

At Potsdam, during the five years from 1903 to 1908, 
the fluctuation from the mean value of 233 volts per metre 
was only 5 per cent. This variation was higher than in any 
other station. In 1909 the Potsdam values went up to 340 
volts per metre, and a corresponding rise was expected for this 
year. Dr. Chree did not know the reason for these changes. 

Sir Oliver Lodge would probably be able to supply some 
important information as to the effect of electricity upon 
growth. 

Dr. Chree mentioned Dr. Simpson's suggested explanation 
of thunderstorms, remarking that it required rain, and also 
an upward current of air having a velocity of 15 miles per 
hour. 

It was more dangerous to stand under an oak than 
under a beech. The safest thing to do was to go upon a 
golf course and lie down in a bunker, provided always that 
other golfers did not go on playing. One person out of every 
five killed wasa woman. Dr. Chree remarked upon the diffi- 
culty of obtaining funds for carrying out investigations, 
unless practical results were immediately forthcoming. 

Sir Oliver Lodge said that the 21-hour period was not 
only due to the position of the earth with respect to the sun, 
but also to its position in space. From 6 a.m. to 6 p.m. the 
earth faced forward, when it was picking up material. The 
monthly period, unless it were lunar, seemed artificial. He 
was glad to find that such an important subject was placed 
in such competent hands. | 

In fine weather, the gradient was positive upwards, and 
the sign changed when the weather was wet. Which of the 
two was cause, and which was effect ? If electrification had 
an influence on the weather, it might be possible to contro] 
the weather. If he were a large capitalist he would try to 
interfere with the potential gradient. He could bring down 
a cloud of steam in a laboratory. In Western Australia 
clouds frequently gather, and go away again without any 
rain having fallen. 

As to the effect upon vegetation, it was noticed that in 
the Arctic regions plants grew rapidly. Plants in a green- 
house grew better when the aurora was imitated. Their 
experience, or superstition, was that in long spells of drought 
or sunshine there was no electricity required; while if it 
was wet, the provision of positive electricity improved and 
quickened the crops by 30 per cent., according to the 
farmers. During one year negative electricity was supplied, 
and found to be useless. He (Sir Oliver) wished to repeat 
the experiment, but encountered objections from the farmer. 
Beans were not helped by positive electricity. Plants 
exposed to an ultra-violet are through quartz discharged 
electricity considerably, Sunshine was absorbed by chloro- 
phyll. and there was a current down the petiole of the plant. 
What sunlight did might be done more readily by static 
electricity. The effect was not due to manuring consequent 
upon nitrification. 

Dr. Shaw thought Nir Oliver might work out the effect 
of a reversal of the earth's natural field in the laboratory. 
The amount of energy required would be so large that 
artificial control of the weather would be practically impos- 


sible. Had atmospheric electrification in calm weather 
anything to do with that of thunderstorms? There were 
very vigorous upward air-currents. Sir Oliver Lodge had 
carried out experiments in which a charged tea-tray was used 
to represent a cloud. He (the speaker) remembered that 
in ** Alice in Wonderland " there was a reference to 

Up above the world so high, 

Like & tea-tray in the sky, 
but what exactly was it in the atmosphere which corresponded 
with Sir Oliver Lodge's tea-trays ? 

Sir Joseph J. Thomson did not quite follow Dr. Shaw in 
his remarks as to the amount of energy required to change 
the earth's field. The energy was already there, to be 
changed from potential to kinetic energy. The energy of 
the rainfall was not in question. He foresaw, with reference 
to artificial control of the weather, political, rather than 
scientific, difficulties. 

Rain probably carried negative electricity. At the falls 
of the Zambesi the poteutial gradient was 20,000 volts per 
metre. When air passed over the sea, its radium emanation 
was small, but it was larger after passing over land. Water 
deposited more readily on negative electricity, and gravity 
brought the negative ions down, separating the positive and 
the negative electricity. It was not a formidable difficulty 
if rain were absent, as it might have fallen elsewhere. This 
is a theory," said Sir Joseph, **which the facts do not 
compel us to absolutely give’ up.“ 

Dr. Chree, in replying to the discussion, said that an 
isolated rain-cloud acted to some extent like a tea-tray, by 
decreasing the gradient and changing the sign before the 
rain fell. The gradient near the surface of the ground 
fluctuated during a fall of rain. He thanked those who 
had spoken in the debate. 

The president, Prof. E. W. Hobson, moved that the 
thanks of the meeting be accorded to Dr. Chree. The 
motion was carried by acclamation, after which the Section 
divided up into two parts, the one dealing with mathematics 
and physics, and the other with cosmical physics and 
astronomy. 

In the first of these, Prof. Féry's paper on “ An Auto- 
Collimating and Focusing Prism, and a Simple Form of 
Spectrograph,” was read. 

A speaker inquired as to what was the minimum wave- 

length of the light to which his apparatus was sensitive, and 
Prof. Féry replied in French, after which the thanks of the 
meeting were accorded to the author and to the reader of 
the paper, on the motion of the president, Prof. Hobson. 
. Mr. W. F. G. Swann then explained some experiments 
which he had made upon the magnetic field produced by à 
charged condenser moving through space, and mentione 
certain views as to the nature of dielectrics. 

Sir J. J. Thomson did not see what kind of idea abouta 
dielectric could give positive results. If a moving charge 
and the detector were moving with the same velocity, no 
result would be obtained; there must be relative motion 
between them. l 

Prof. Trouton congratulated Mr. Swann on renewing the 
chase after that shy snbstance, the ether. It required con- 
siderable courage to carry on these difficult experiments, 
which, although they seemed outside the realms of useful 
investigation, opened up visions of limitless supplies of 
energy. It was the duty of physicists to leave no stone 
unturned in this matter. - 

Prof. Conway thought the experiments were justified, as 
being confirmatory of results which could be predicted. 

Mr. Swann briefly replied, agreeing with Sir Joseph 
Thomson that one could not formulate any other view, al! 
with Prof. Conway that the confirmation of hypothetical 
views which had been obtained justified the experiments. 

Mr. V. E. Pound wrote a paper, which was presented by 
Prof. McLennan, entitled “On the Secondary Radiation 
from Carbon at Low Temperatures.” Curves were given 
showing the charge gained, by the electrometer used for 
measuring, at various temperatures and in the presence at 
various gases. At the temperature of liquid air the secondary 
radiation from carbon was 13 times that at ordinary tent- 
peratures. In the case of palladium the radiation at dn 
temperatures was twice or three times what it was at EK 
temperature of liquid air. Further results were fore- 
shadowed. 
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Dr, H. Stanley Allen then read his paper on Photo- 
Electric Fatigue,“ an abstract of which has already been 
published in the ELECTRICAL REVIEW. ö 


Sir Joseph Thomson said that no doubt gaseous layers. 


played the most important part; there was, however, more 
than one cause of photo-electric fatigue. If oxidisation 
occurred, fatigue was certainly produced. Measurements of 
the potential attained under ultra-violet light showed that 
the surface layers mattered a great deal. They were very 
difficult to remove, even in vacuo, and it was possible that 
they were re-formed by gas from the metal. When surface 
layers were involved, subjects became perplexing. Some of 
the results in contact electricity were due to it. “If a 
quiet life is desired," concluded Sir Joseph, ** do not begin 
experiments where these films are concerned. They are only 
detected when the experiment is spoiled.” 

Prof. Crowther said that he had reduced the Hallwachs 
effect in four days to 7 per cent. of its original value, by 
interfering with surface layers, in the case of copper. 

Dr. Walter Makower, of Manchester University, presented 
a paper by himself, Dr. S. Russ and Mr. E. J. Evans, on 

The Recoil of Radium B from Radium A.” 


Heat-Insulating Materials. 


IN a paper read before Section G by MR. F. BACON on The Testing 
of Heat-Insulating Materials," particulars are given of a series of 
tests carried out on various substances, with the aid of improved 
electrical methods. A Schniewindt flat resistance net, sandwiched 
between two flat slabs of the substance under test, served as the 
heating element, and the temperatures of the faces of the slabs, 
both inside and out, were measured with flat, copper resistance coils 
wound on the faces of zinc plates. 

The data were obtained for use in connection with cold-storage 
construction; some of the results are gWen below, and may be of 
use in various relations :— 

: Coefficient of heat 


Specific conductivity at 
Material. gravity. 50° to 75° C. 
Yellow pine across grain PS .. (03860 0718 
Teak across grain .. za - ani 0:515 0:23 
Expensit Schrot No. .. se is 0'051 0-055 
" woo INO Tae s. v 0-049 - 0061 
Compressed cork slabs .. a ER 0:166 0-060 
£ 0-830 ) 
Silicate cotton or slag wool evt Pee a 
l 0'118 j 
Asbestos sheet, 4 in. thick E M 1:240 0-25 
á millboard, à in. thick EA 1:016 0°14 to 0:1 


Air jacket in the vertical plane, 1 in. 


wide, walls of asbestos millboard .. — 0°26 to 0°81 


The Wimperis Accelerometer. 
IN Section G. MR. H. E. WIMPEBIS read a paper on the use of an 


accelerometer in the measurement of road resistance and horse- 


power. The accelerometer has already been briefly described in our 
pages ; it is compensated so as.to record acceleration in one direc- 
tion only—that in which the vehicle is moving—and correctly 
indicates the rate of acceleration, both on the level and on gradients. 
In addition, when the vehicle is standing or moving at uniform 
speed on a gradient, the instrument indicates the grade. In the 
paper the theory of the accelerometer is explained, and numerous 
tables und curves are given showing the results of tests carried out 
on motor cars, &c., on roads of varying character. 

Some of the measurements of road resistance obtained are given 
below :— 


TABLE I. 
— 9 
— om 
9 2 8 8 "s 
Nature and condition f 88 £ A Nature of motor Tires 
of road. S358) 25 vehicle. j 
35 3 
Q * 
38828 A 


125 wagon, total | Steel behind, 


[ 


17 5 macadam, hard.. 
Ditto, soft and cut- 


65 10 
40 


— 


weight loaded, 4°3 solid rubber 
| up ite tons l in front 
Granite setts .. 10 Ditto 


ae 50 Ditto 
Hard, dry main road 78 15 | Heavy toüring car, | Solid rubber 
! total weight loaded, 
` 2°25 tons 
Half-rolled road metal 150 15 Ditto Ditto 
Clean wood pavement 70 10 | Motor wagon, total Ditto 
with tram lines weight loaded, 4°35 
tons 
Tar macadam, dry 70 10 Ditto Ditto 
and hard 
Ditto, very muddy 96. 10 Ditto Ditto 
and sticky 
Road metal, partly | 190 10 Ditto Ditto 
rolled 
Ditto, unrolled 200 10 Ditto Ditto 


-————— — —— —— 


TABLE II.—CoasTING RESISTANCE AT VARIOUS SPEEDS ON 
HEAVY TOURING CAR FITTE WITH SOLID RUBBER TIBES. 


Total weight loaded, 2°25 tons, Car fitted with fixed canopy, glass 
screen and side curtains. Engine speed at 20 M.P.H. = 970 
R.P.M. Tests taken against a slight head wind. Roads good 
and hard. | 


Coasting resistance in lb. per ton. 


Speed, M.P.H. 


Ignition off. Clutch out. Neutral gear. 

5 50 46 
10 71 59 53 
15 81 78 63 
20 111 92 76 
22 122 101 82 
25 — 118 92 
80 "E fae 119 


The rise of resistance at higher speeds, due largely to the grow- 
ing importance of air resistance, is very noticeable. 

The accelerometer can be applied to measure the road resistance, 
air resistance, brake horse-power of the engine or motor, &c., and 
to analyse the losses of power in the various parts of the mechan- 
ism. It should therefore be of considerable use to. electric tram- 
way, railway, and electromobile engineers. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Special Fittings. 


Messrs. TETLEY & Co., of Falcon Electrical Works, Greengate, 
Salford, have recently made a specially designed fitting containing 
four 400-c.P. lamps, for a foreign government. This is shown in 
fig. 1. The fitting and reflector are cast in one part, and have two 


Fic, 1.—SPECIAL TETLEY FITTING. 


specially arranged rings for holding the well-glass, which is sus- 
pended by four chains; the diameter of the glass is 22 in. Messrs. 
Tetley stock practically all types of fittings to take from one 16-C.P. 
lamp to four 600-c.P. In a recently issued leaflet Messrs. Tetley 
describe their Star "switch and fuse combined, which are inter- 
locking. ‘ | | 


Ward & Goldstone’s Holders and Lamps. 


Messrs. WARD & GOLDSTONE, of Springfield Lane, Salford, are 
introducing several new lines in electrical accessories. One of these 
is the latest type of their Board of Trade pendant lampholder 
(fig. 2). This holder totally insulates the lampholder, and is made 
up of moulded fireproof material. In appearance the holder is very 
neat. The material appears like polished ebonite, but fireproofness 
and a very high insulation are the special qualities claimed by the 
makers, who, we understand, had so great a difficulty in meeting 
the demand for this holder that they have had to lay down 
increased plant, which now prevents delay. 

The firm have also brought out a new type of Board of Trade 
hand-lamp known as the Challenge (fig. 3). This is not intended 
to supersede their well-known Guardian hand-lamp. but is intro- 
duced to serve for domestic purposes in private houses, where there 
is not the necessity for so heavy a type as the "Guardian." In 
appearance the "Challenge" hand-lamp is neat, as no metal parte 
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of the lampholder are in view, and the lamp cap is equally well noisy places, such as engineering works, mille &c., and where a 
insulated ; it is claimed to be perfectly safe. Fig 4. illustrates the large area must be covered, as in the case of a fire-alarm signal in 
" Volex" policeman's lamp (4 in. high x 1211 in. wide) which is a small town. The siren illustrated is in addition provided with an 

à electromagnetic device mounted in a protecting case, which operates 
a disk over the air inlet of the siren ; the winding of the magnet is 
connected in series with the motor, so that the armature of the 


FId. 2.—WARD & GOLDSTONE`S 
INSULATED LAMPHOLDER. 


FIG. 6.—SIEMENS WATERTIGHT BELL. 


Fia. 3.— CHALLENGE HAND LAMP. magnet is attracted and the sound emitted only while the current 

is on. Thus the sounds are sharply defined, and can be given in 

. T - 1 accordance with any prearranged code to distinguish one signal 

fitted with the “Multum” dry accumulator, which Messrs. Ward from another. The 0 05 is totally enclosed, ana is rated at ym 

and Goldstone have been supplying for the last four years. It is for intermittent running.  Largor sirens are also made, with 
suitable for a watchman's hand-lamp, though originally designed weather-proof cases and: with either D.C. or A.C. motors. 

Another line is a variety'of electric bells, including, besides the 
usual types, & number of watertight patterns; one of the latter is 
shown in fig. 6. This is provided with a cast-iron case, witha 
guard over the hammer and a watertight cable inlet ; the gong, in 
this instance of the church-bell type, is of bronze. These bells are 


Fic. 7.—RIBBED STRIP FOR STANNOS WIRING. 


. 
z Pus 
i PIE 


Fig. 4.—"VoLEX" POLICEMAN's LAMP, 


for policemen's use. It is also useful for meter-reading purposes, Fic. 8.—STANNOS WIRE WITH HEAVY SHEATHING. 
and many other uses that will occur to the reader. Fitted with 
a 24-in. diameter lens, it is claimed to throw a very powerful beam 


of light. wound for 6, 9, 110 and 220 volts. In Catalogue No. 528 numerous 


9 other patterns of bells, as well as pushes, indicators, &c., are detailed. 
Siemens Novelties. The romanu illustrations relata to new developments of the 

A number of new items have recently been put on the market by well-known O.S. wiring system. In a new list (No. 517, Sec. I) just 
MkssBs. SIEMENS BROS. & Co., LTD., of Caxton House, Westminster, 
S. W. Amongst these is a series of electric motor sirens, one of 


Fig. 9.— CUSHION ” CLIPS. 


issued, attention is drawn to the advantages offered by the Stannos 
system, with its waterproof tinned copper sheathing. not only for 
interior wiring, but also for outdoor uses, and for wiring to motor. 
A series of Stannós wires with heavy sheathing, and including 
larger conductors, has been brought out for wiring ships, railway 
coaches, &c., where the conditions are more severe than in ordinary 
applications: a 7/16 conductor of this class is shown in fig. 8, and & 
new device called the cushion clip, which is provided with a roll of 
metal to protect the wires from blows of the hammer, and to seat 
the head of the nail, in fig. 9. In conjunction with the last-named 
device a ribbed strip (fig. 7) is used to secure a number of wires at 
a time, as shown in fig. 10. Adapters to enable the Stannos system 
to be combined with the Kalkos and stee) conduit systems are 
also available. 
ö A neat series of Stannos watertight joint boxes has been devised, 
Fic. 5.—MoTon SIREN WITH SIGNALLING DEVICE, with little soft-metal channels for making the joints in the con- 
ductors. The channels have projecting nibs which are bent over 
the wires, and the whole is soldered together. and insulated from 
which we illustrate herewith. These sirens give a loud and pene- the box with porcelain linings; the box is then soldered to the 
trating signal of a distinctive character, and are suitable for use in sheathing, and after the/gases have escaped through a hole provided 
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in the cover a sorew is inserted into the hole, making the box 
watertight, Stannos fuseboards in which the Zed fuse is 
employed give an indication of the introduction of improved 
methods into fuse practice in this country, and remind us 
that it is never too late to mend our ways. An earthing 
clip of tinned copper suitable for bolting to the continuity bus-bars 
of a fuseboard, or for earthing the sheathing in other situations, is 
illustrated in fig. 11. We have already described the Stannos house 
fuse box; a useful addition to this class of fitting has now been 
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F1G. 11.—STANNOS 
EARTHING CLIP. 


Fic. 10.—STANNOS WIRES SECURED 
í 9 
WITH RIBBED STRIP AND CUSHION CLIPS. 


made in the shape of the Stannos house service box. This 
is ‘intended to facilitate the feeding of a row of houses 
from a single service. so as to secure that cheapening of 
house services which is so much to be desired in these days. The 
box is of galvanised cast-iron, designed for bolting to a wall, and 
is suitable for supply cables up to 0°05 sq. in., and for Stannos 
- wires up to 7/16 s.w.G. Details of its construction will be given 
in a later issue. Numerous other accessories are described in the 
list. which also contains instructions for erection on the Stannos 
system. 


Monorail Electric Hoisting Appliances. 


The many advantages of handling materials by means of electric 
runways are now sufficiently appreciated to make a complete speci- 
fication of their possible uses unnecessary ; as, whenever quantities 
of material of any description require to be lifted and transported 
in bulk, they undoubtedly effect great savings over any other 
method. The following is a short description of the latest design 
of Witton Kramer monorail electric hoists, which embody several 
novel features. Fig. 12 shows an electric suspension hoist arranged 


Fic. 12.—WITTON KRAMER SUSPENSION HOIst. 


for suspension from existing crane hooks or beams. The hoisting 
motion consists of a motor driving, by means of a high-speed chain 
drive and several sets of machine-cut spur pear, a machined drum. 
These parts are fitted to a steel top plate, which also carries a sus- 
pension link. The motor spindle is extended at the commutator 
end to carry a flanged pulley on which an electromagnetic brake 
operates. This brake is of special design, so arranged that when 
the current is switched on the motor, the solenoid is operated, 


pulling the brake shoes open, and as soon as the supply ceases for 


any reason, a strong spring pushes the shoes back into their on” 
position, thus holding the load securely. 


The load ia lifted on two steel wire ropes, but a small rope pulley 


is fitted, so that, if desired, twice the load oan be lifted at half the 
lifting speed by looping the ropes over this pulley, the load thus 
being raised on four ropes instead of two, The control is effected 
by means of a drum reversible-type orane controller fitted with 
suitable grid resistances, the controller being operated by means of a 
pendant cord and labelled handles. 

To prevent any possibility of the load over-runniag through the 
operator failing to switch off in time, an automatic self-replacing 
over-winding switch is fitted, operated by the hook when it reaches 
the top position. 

Special attention has been paid to the provision of a rope-guiding 
device to prevent the load leaving the drums in the case of side 
pulls, This rope-guiding device consists of two guides running on 
a screwed spindle, which is driven by means of a set of spur-gear 
from the spur-wheel fitted to the drum. 

Fig. 13 shows an electric power travelling hoist, the hoisting gear 
of which is arranged generally in a similar manner to that of the 
suspension hoist described above, but the top plate is extended to 
carry a second motor which drives through a chain drive and spur- 
gearing four travelling rollers, made suitable for the under flange 
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Fic. 13,.—PowEn TRAVELLING HOIST. 


of "I" section R. S. J. A second controller is also fitted to operate 
this motor, and to the top plate of the hoist two automatic self- 
replacing over-travel switches are fitted to prevent the hoist over- 
travelling in either direction. . 

The current is brought to the hoist through suitable current 
collectors, receiving the current from bare copper trolley wires 
strained alongside the girder. The current collectors are of special 
design, so arranged that they can swivel in any direction. : 

These hoists can be arranged to travel round curves of not less 
than 8 ft. radius, and they can also be supplied when desired with 
controllers arranged for fixing against a wall, operated by crank 
handle in the ordinary manner. : 3 

In addition to the two types illustrated, hoists are made for 
travelling by means of a handle-bar arrangement, the handle bar 
being pushed in a similar manner to that of a truck. The electric 
power travel types are also supplied with a cab fitted to the top 
plate, this cab containing a seat for the operator and the necessary 
controllers and resistances. They are constructed for direct or 
alternating polyphase circuits, in sizes from 3 cwt. to 4 tons, 


| Skefko Ball-Bearings. 


We have received from the SKEFKO BALL BEARING Co., LTD. 
Carlton House, Lower Regent Street, S.W., samples of their 
bearings, which are the invention of a Swedish engineer, Mr. Sven 
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FIG. 14.—" SKEFKO " 
RADIAL BEARING. 


FIG. 15.—INTERIOR OF 
BEARING TURNED IN SEAT. 


Wingquist, and are of very ingenious construction, They are self- 
contained, and cannot fall to pieces when taken apart—an easy 
operation; they are also self-aligning—a novel feature. The 
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gacompanying section, fig. 10, indicates how these results are adjustable time-lag attached below ; a section of the latter is given 
Palin Tha balls in a radial bearing (fig. 14) are carried in a in fig. 19, from which ít will be seen that & dash-pot ia used oon. 
one-piece phoxphor-bronze cage, into which they are sprung by slight taining thin oil. The periphery of the piston is slightly tapered, 
pressure, so that they cannot fall apart and be lost: the outer race and the bore of the piston is of corresponding taper, &o that by 
is ground to a spherical surface, and the inner race is provided screwing the cylinder up or down a closer or looser fit results, and 
with two grooves of slightly larger radius than the balls. The thus the time. lag can be varied, the screw A being used to lock the 
latter are in two rows, slightly interlacing. The centre portion, cylinder in the position giving the desired retardation. The 
consisting of the inner race, balls and cage, cannot fall out of the 
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| Fic. 18.—GIRCUIT-BREAKER WITH Fia. 19.—SECTION OF 
e ADJUSTABLE TIME-LIMIT DEVICE. . TIME-LIMIT DEVICE. 


: cylinder is provided with a series of holes corresponding to definite 
: time-lags, each of which can be brought into coincidence with the 
5 p tapped hole for the insertion of the screw. The device retards the 
— Pan TVT plunger over a distance of only about ; in., then leaving it free to 
P move up quickly and deliver the necessary hammer-blow to the 
retaining hook of the breaker. The time-lag can be fitted to almost 
Fiu. 16.—SEcTION oF SKEFKO BEARING any make of circuit-breaker, and can be had separately for that 
° purpose. It is free from creeping, sticking and other troubles, and 
appeara to give promise of excellent results. 
outer ball-race, though it can be turned round, as shown in fig. 15 ; 
in this position it is easy to remove two adjacent balls, after 
which the centre portion can readily be withdrawn. The outer : —M MM 
spherical race does not tend to jam the balls together, as might 
be supposed; the pressure is transmitted in a radial direction, à 
passing through the centre of the bearing, as indicated on PROCEEDINGS OF INSTITUTIONS. 
the section, and the spherical shape of the outer race provides | 
the perfect self-aligning property above mentioned. At the 


Electric Steel Refining. 
By D. F. CAMPBELL (London). 


(Abstract of paper read before the TRON AND STEEL INSTITUTE, 
September, 1910.) 


THE refining of steel that had been previously melted was the first 
use to which the electric furnace was applied commercially ; but 
now that single furnaces have been producing over 200 tons 8 day 
for more than 16 months, it is obvious that the field for the process 
has widened, and already many furnaces are in construction or 
operation in this country. The electric furnace is especially 
suitable, and will be widely adopted, for any class of work in which 
raw materials of a high degree of purity are now used. 
A wider application for rails and sections may occur when 
working in connection with the Talbot furnace, for the charge can 
FIG. 17.—SELF-CONTAINED DOUBLE THRUST BEARING. de taken to the electric furnace as soon as the carbon is down, and 
the necessity of removing the sulphur and getting a teeming heat 
is avoided, as this is done in the electric furnace both econom! 

same time, end-movement of the shaft is prevented.. The balls and cally and completely. Thus the capacity of the Talbot furnace! 
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races are of the best crucible cast steel. accurately ground to shape, substantially increased, and this covers the greater cost of electric 
and twice the usual number of balls are employed in each beariny. renning. - 
Various modes of fixing the bearing on the shaft are arranged for, Again, in the case of a basic open-hearth plant. using 60 per cent. 
enabling the bearing to be readily applied to existing shafting, &c. of molten pig iron and 40 per cent. of scrap, a 40-ton furnace might 
Single and double thrust bearings are also made: we illustrate one have 15 tons removed to the electric furnace for refining, and à 
of the latter in fig. 17, which shows the central portion turned similar charge put in, every two hours. Thus the capacity would 
round at right angles to its spherical seating. and the two recexses be increased, the quality improved, and, in addition, a reduction 1? 
in the latter which enable the component parts of the centre to be the cost of raw materials can also be made in some cases, as à low 
removed one by one, and as easily replaced, with no other tools but quality of pig iron can be used. 
| the fingers. Details are given of the various patterns and sizes of Similar conditions occur when working in conjunction with an 
the hearings, which are standardised from 3 in. to upwards of 4 in. open-hearth plant for making castings, and a thoroughly dead melt 
| shaft diameter, in a catalogue just issued. and extreme fluidity can be obtained, while the commonest i 
| : inaterials can be used, and refined completely. Even in the case ^h 
| Adjustable Time-Limit. foundries engaged in ordinary open-hearth casting work, 1n T 
. . : the margin of profit is now exceedingly small, the electric furn 
| An ingenious device hax recently been patented and placed on is considered necessary for an improvement in quality. while 1 : 
the market by Mr. G. ELLISON, of Victoria Works, 17 and 18. small foundry making light and intricate castings from crucible 
| Warstone Lane, Birmingham. It consists of a simple time-limit steel. an economy of several pounds per ton may be expectec 
: device for circuit-breakers, which can readily be adjusted for any result from the adoption of the electric furnace, judging from the 
i period from 10 minutes to zero. and possesses the " inverse time reduction of the costs in works in Germany, where crucible furnaces 
element characteristic in that the delay is diminished in propor- were replaced by this process. l 
tion as the overload increases. the release on a heavy short being There is little doubt that crucible steel, Swedish billets, and pro" 


instantaneous, Fig. 18 shows the complete circuit-breaker with the ducts of intermediate quality, such as are used for the Sheffield 
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trade and by tube-makers of Staffordshire and South Wales, can be 
economically replaced by steel refined by electricity, and made in 
Middlesbrough, Cumberland, or the larger steelworks in the Sheffield 
and Rotherham districts. 

The use of the electric furnace is not likely to become general for 
rail steel manufacture at the present time, except in cases where the 
conditions are exceptional. In certain cases. such as at South 
Chicago, it has been adopted for that purpose owing to the economic 
conditions, notably the scarcity of good Bessemer ores and the 
demand for better rails. 

In the electric furnace, almost any degree of refining can be 
economically effected, and the removal of sulphur, phosphorus and 
oxygen is especially easy. This is probably due to at least three 
causes: i | 

l. The intense heating and the extreme fluidity of the slag, which 
is the place at which refining takes place. i 

2. The extremely basic slag that can be kept in a very fluid 
state, and the calcium carbide formed by the action of the are 
on the calcareous slag, are especially advantageous for de- 
sulphurisation. g 

3. The violent motion of the steel, which results from the con- 
vection currents produced in the bath, due to the two intensely hot 
areas caused by the arcs below the electrodes, increases the volume 
of steel exposed to the hot and fluid slag area, and hence the rate of 
refining. P. m I" og A d M . 

The usual procedure for the use of the electric furnace in 
connection with the Bessemer converter is to charge the steel, 
holding back all slag in the ladle, after putting on the bottom of 
the furnace lime and mill scale or iron ore. This produces an 
oxidising or dephosphorising slag, which may be carefully skimmed 
or poured off. On the bath of steel, carbon is thrown to carburise 
to any required degree, and then a second highly. basic and de- 


sulphurising slag is added. The arc acting on the calcareous slag. 


produces calcium ‘carbide, which may combine with sulphur to 
form calcium sulphide. As neither gases nor air enter the furnace, 
and the conditions are almost completely reducing, no sulphates are 
formed, a dead melt is easily obtained, and when the slag is molten 
and the requisite heat obtained, the steel is teemed. In the open- 
hearth or any oxidising furnace these reactions cannot take place 
so completely and efficiently. 

With steel from the basic open-hearth furnace the procedure is 
similar, but when the quantity of phosphorus to be removed is 
small, it is only necessary to use one refining slag for the elimina- 
tion of sulphur and any small amount of phosphorus remaining. 
The usual practice is to put the carbon necessary for carburising in 
the bottom of the furnace, and then add the steel and the basic slag 
materials. As soon as the teeming heat is obtained, the necessary 
ferro-alloys are added, and the steel will be completely refined. 

Another point of interest is the rarity of blow-holes in electric 
steel when properly made. In electric steel oxides do not occur in 
any quantity, and consequently the prime cause of blow-holes is 

uced. . 

Again, the quality of eleètrically refined steei is better than a 
material of similar chemical composition made in any oxidising 
furnace. This is probably due to the reducing conditions under 
which it is finished. ` . E P à 

It must not be forgotten that the electric, just as much as any 
other furnace, requires trained men, and most careful designing by 
metallurgists who have made a special study and had practical 
experience in this subject. 

The question of the cost of applying this process, which must 
be considered before all others, is more difficult to discuss generally, 
owing to the great variety of conditions. The following are the 
chief points, all of which must be carefully considered in each 
particular case :— 

1. The possibility of saving in cost of raw materials, since the 
best qualities of steel can be made from impure raw materials. . 

2. Possibility of increasing the.output of present furnaces by the 
addition of electric furnaces with improvement of product. 

3. The cost of power and possibility of using blast-furnace or 
coke-oven gas, exhaust steam, &c., will be the determining factor 
in regard to deciding whether, in the manufacture of steel, 
electric refining can be economically adopted. In the case of cheap 
power or valuable products, scrap may be economically melted and 
refined in the electric furnace at a current consumption of 700 to 
to 800 KW.-hours per ton, or if the price of power be high, the steel 
may be merely desulphurised and deoxidised, after melting and 
dephosphorising in a basic furnace, with a power consumption of 
100 to 150 KW.-hours per ton. 

4. The possible reduction of capital expenditure at certain works 
where the present products are not sufficiently good for modern 
specifications. 

The figures given are taken chiefly from Héroult furnaces in 
America, England, Germany, and France, as this type has been far 
more widely adopted, and is used in larger units than any other, 
and single furnaces are now refining 250 tons per day, This furnace 
is similar to a basic open-hearth furnace, and seems to present more 
simplicity and to embody more of the desirable features of eleetric 
furnace design than any other, which, in the author's opinion, 
are— . i ^ ' 4, 

1. The best basic open-hearth design should be followed as closely 
as possible. A bottom homogeneous and solid, and banks free from 
embedded electrodes is important, and, above all, simplicity of 
design. 

2. All electric mechanism, in the form of generators, trans- 
formers, &c., should be entirely separate from the furnace, should 
work under ordinary conditions of standard electrical practice, and 
should be of standard design, so as to avoid all unnecessary risks 
and complications. - 

8. A high power factor must be maintained, thus reducing the 
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the power-house, i 

4. To avoid excessive cost of refractory materials, the roof should 
be protected from the direct radiation of the arcs by the electrodes 
themselves, and the intensely heated area of slag should be as large 
as possible, to increase the surface of refining action. The Héroult 
furnace has an advantage over the open-hearth furnace in that the 
heat is applied to the centre of the bath, so that the banks are not 
quite so hot as the middle of the furnace, and the wear of refrac- 
tories is consequently less. ö 

5. The heat should be applied to the slag, as in the basic open- 
hearth furnace, and the temperature of the slag should be main- 
tained above that of the steel, which allows of extreme basicity 
and fluidity being obtained and gives an intensely active refining 
action. The conditions in the furnace should be oxidising, neutral 
or reducing, at will. 

As soon as the Sheffield steel-melter has become accustomed to 
the working of electric furnaces, electrically refined steel will 
largely replace ordinary crucible steel. This has already occurred 
in Germany and America, where electric furnaces are used to make 
all classes of special and high-speed.steels, the usual practice being 
to refine metal from a basie open-hearth furnace. Large crucible 
plants and small open-hearth furnaces engaged in the manufacture 
of small and intricate castings, such as motor-car parts, &c., may be 
replaced by electric furnaces, because the high degree of fluidity 
and dead melt obtained is especially advantageous. - 

In many cases manufacturers of axles, guns and tubes, will 
abandon the use of Swedish raw materials and refine steel made 
from low-grade ores ; by the use of electricity Cleveland stone will 
produce a steel equal to the best hamatite ores. 

From the electrical engineer's point of view the electric furnace 
is an attractive load, as it is more or less in continuous operation. 
In the case of the Héroult furnace the power fgctor is 0'88 to 0°90, 
though much less with large induction furnaces. Single, two or 
three-phase current of any frequency from 20 to 60 has been used 
without any difficulty, though it is preferable in the case of a two- 
phase system to transform to three-phase current. The load factor 
will be most favourable, the usual practice when refining, for 
example, in a 15-ton furnace, being to use 2,000 Kw. for 20 minutes 
after charging, while the steel is being heated. The current is 
then reduced to about 1,500 Kw. for 15 to 75 minutes until the steel 
is ready for teeming. "There is then an interval of 10 to 15 minutes 
during which the furnace is teemed, fettled and charged, which 
allows the transformers or generators time to cool before the period 
of overload commences. Current fluctuations occur for a few 
minutes, while there is an evolution of gas from the steel which 
makes the bath boil up and touch the electrodes. This, however, 
is not sufficient to be objectionable, provided that the electrical 
machinery is properly designed for the purpose, and the extent of 


these variations is not so great as in the case of many rolling mills, . 


the fluctuations in voltage being only about 3 per cent. in the South 
Chicago works, where a 2,000-Kw. furnace has been working 
steadily since May. 1909. 

The subject of electric steel refining is now receiving the atten- 
tion of many steel-makers. 


The discussion on Mr. Campbell's paper was opened by MR. E. H. 
SANITER, who expressed his strong belief in the future of the 
electric furnace, but issued à warning that that future was likely 
to be damaged by recommending the furnace for making compara- 
tively cheap qualities of steel. The author might be right in 
asserting that the attachment of an electric furnace to a Talbot 
furnace would substantially increase the capacity of the latter, but 
Mr Saniter thought it would be more possible to heat steel in a 
Talbot furnace than in an electric furnace, Mr. Campbell had sug- 
gested that by taking out of a 40-ton basic furnace 15 tons every 
two hours, and putting it into an electric furnace, a big output 
would be obtained at a reduced cost. But 15 tons every two hours 
meant over 1,000 tons of steel per week, and unless Mr. Campbell 
was going to put it into the electric furnace in the form of steel, 
he did not see how he was going to gain much ; and even if he did 
put it in in the form of steel, how could he get that quantity out of a 
40-ton furnace He did not think that rails were likely to be 
manufactured by the electric furnace at the present time. It 
might be possible to save some materials by the use of the electric 
furnace in some special directions, but he did not think there was 
any possible saving in Cleveland pig or hamatite. Healso thought 
it was time they had some idea as to costs, instead of being told 
that sc many kilowatts would do a certain amount of work. With 
regard to the desulphurising of the electric furnace, it had in- 
terested and amused him for the last few years to see the number 
of new theories ; as a matter of fact. they could do desulphurising 
without an electric furnace. He doubted whether the calcium 
carbide which was formed in the Héroult furnace had anything to 
do with the desulphurisation. | 

Mr. LEON GREINER quoted statistics, showing that 35 induction 
and 77 electrode furnaces were actually working, or were being 
installed. Of the electrode furnaces. the Héroult headed the list 
with 20, The furnaces at South Chicago treated 15 tons of steel 
each, but they were fed with liquid steel coming from a Bessemer 
converter. At Enghien, in France, an entire electric steel works 
was installed, which comprised four furnaces of 2 tons and two 
furnaces of 15 tons on the Girod system. 

Mk. E. C. IBBOTSON said the steady load of the induction furnace 
was a great advantage from the electrical point of view. It had 
yet to be proved that the highest qualities of steel were produced 
from the eleetric furnace, and it was doubtful whether the Héroult 
furnace, with its intensely hot ares, was going to affect seriously 
the high-carbon steels such as were produced in Sheffield. 


` capital cost of machinery and increasing the general efficiency of 
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Mn. J. H. Hear eaid they had to inquire whether the eleotrio 
furnace gave a cheaper and more convenient form of heat than 
something else. The general idea was that the more fuel was 
used in the steel-making process, the better did electric smelting 
compete with that process. They had an expenditure of coke of 
60s, to 70s, on a ton of steel produced. Against that they might 
reckon a consumption of 800 Kw.-hrs. perton of steel, which. at 4d. per 
unit. was equal to 33s. 4d. This left a great margin of difference, 
which was only slightly reduced by the cost of the electrodes, &c. 
With regard to pig iron, they had a consumption of 2.000 Kw.- 
hours per ton of pig iron, or. at id. per unit, a cost of nearly 84s. 
a ton, and that could only replace a part of the coke, because they 
still must use the latter as a reducing agent. Between those two 
extremes they had intermediate stages at which the electric 
furnace could be economically introduced. In considering 
its application in. place of crucibles, they must remember 
that they were limiting it to the conditions under 
which the crucibles were working. They were assuming 
that the electric furnace would be working with the same pure 
materials, whereas when they came to review the question all 
round, they recognised that it could start with cheaper materials. 
The electric furnace could not in this country follow up directly 
the blast furnace: there must be some intermediate handling of 
the pig-iron, which could be done by a more economical method. 
But the electric furnace could intervene between the final stage at 
which the open-hearth furnace left the steel. For instance, an 
obvious application for the electric furnace was the taking of a- 
common Bessemer steel, starting purposely with the cheapest 
materials, and refining that steel. 
give analyses of some of the finished steels made during the last 
three months at South Chicago works. Every steel manufacturer 
found a difficulty in comparing the statements of the merits of 
various electric furnaces and deciding which one he should adopt. 

Mk. F. ROWLANDS said it was not correct to say that the South 
Chicago works had adopted the Héroult furnace; they were only 
experimenting with it. He should like to know what the costs 
were for electrodes in the large-size furnace, as he understood there 
had been a great deal of trouble with the carbon electrodes, and 
graphite electrodes had to be used, costing 158. to 16s. per lb. The 
intense heating of the slag must be detrimental to the roof of the 
furnace, and he did not think that any special virtue could be 
cluimed in having the edges of the bath cold. Mr. Campbell stated 
that the load factor only fluctuated to the extent of 3 per cent. at 
the South Chicago works. If that fluctuation applied all over the 
works it was a considerable item, because a large amount of power 
was used there. He had tried to take readings on the Héroult 
furnace, and had found that the fluctuations while the refining 
was going on were anything from 150 Kw. to 270 Kw. in a small 
furnace. 

Mr. F. W. HARBORD thought that the author had laid down 
fairly well the economic limitations to the use of electric furnaces. 
The latter could clearly compete with the crucible furnace, and the 
only question was whether the quality was equal to that which was 
made in the crucible. He thought it must now be admitted that 
for practical purposes that was so, There might be some special 
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Fic. 1.—CoNNECTIONS OF FIRE-DAMP DETECTOR, 


classes of steel which could only be produced from very carefully 
«elected materials melted in the crucible; but, broadly speaking, 
for 90 per cent. of the purposes for which tool steel was required, 
electric steel met all the conditions complied with by any of the 
well-known furnaces. There was a great opening for electric 
furnaces for axles and tires. The electric furnace was an expensive 
melter but an economic refiner at high temperatures, For common 
classes of steel, such as rail steel, it was less economical to heat 
steel in an electric furnace than in the open hearth. But 
when they were required to produce a high-class steel the electric 
furnace came in, as it provided finishing conditions which could be 
obtained in no other way. He had come to the conclusion that the 
electric furnace was only useful economically on moderately 
priced materials where they required to finish with a very low 
sulphur and phosphorus content, for which engineers were 
prepared to pay a high price. It might in some special cases be 


He would like Mr. Campbell to. 


lock or other means. 


used for rail steel, but, generally, it would not be so, because 
engineera would not pay the extra cost for their rail steel. 

MR. CAMPBELL, in the course of his reply, said he did not 
think that the electric furnace was going to be used to a very 
large extent for rails, but in a works where a lot of railway 


material was made it was probable that a great deal of steel for 


making axles and tires, and so on, would be treated in the electria 
furnace. It had been suggested that the electric furnace at South 
Chicago was an experimental one; that might be true as regards 
rails, but it was used largely for axles and tires and for casting. 
He did not think that the electric furnace would entirely replace 
the crucible; there were special cases where the latter would 
always hold its own. Mr. Heap thought the amount of power 
used at South Chicago was over 200 Kw.-hours per ton, but he (Mr. 
Campbell) said that in the case of material which was fairly low in 
phosphorus, the average was 111 Kw.-hours ; where two slags were 
removed, it was 177 KW.-hours per ton. l 


AN ELECTRICAL APPARATUS 
FOR DETECTING COLLIERY FIRE-DAMP. 


A VERY interesting piece of apparatus designed to detect the 
presence of fire-damp, or marsh gas, in colliery workings, has been 
placed on view in the showrooms of Mr. Parmley Graham, of 
Newcastle-on-Tyne, by one of the firms for which he acts as selling 
agent—Messrs. J. H. Holmes & Co., of Newcastle-on-Tyne. It will 
be remembered that fire-damp is a gaseous mixture which con- 
tains a considerable amount of, hydrogen, and the apparatus 
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FIG. 2.—MHoLMEs-ALbDERsoN FIRE-DAMP DETECTOR. 


takes advantage of the fact that platinum rises in temperature 
in the presence of this gas. Fig. 2 gives the general appearance 
of the component parts of this apparatus, the upper portion of the 
illustration showing the cut-out enclosed in a cast-iron box, which 
is usually mounted on the panel containing the motor switchgear. 
The detector itself, shown in the lower half of the illustration, t 
placed at any distance from the cut-out in such a position that | 
can quickly detect the presence of fire-damp in the vicinity of the 
electrical apparatus which it is designed to protect. The 8 
box takes up very little room, being about 12 in. long, 3 in. Yi 
and 3 in. deep, and is closed from interference, as shown, by & th 
It is provided with openings cove m 
fine wire gauze similar to that used in safety lamps, in order 
allow the gas to penetrate quite freely. tus 
Fig. 1 shows diagrammatically the arrangement of the appare the 
The detector itself is formed of two strips of metal, shown & 
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extreme left of the diagrant, each rigidly fixed at one end, and the 
free ends of which overlap. Under normal conditions these remain 
out of contact with one another. Each strip consists of two pieces 
of dissimilar metal, such as steel and brass, having different oo- 
efficients of expansion, and any heating of these strips causes them 
to curve. Below the strips are placed coils of thin wire, that on 
the left being composed of some metal having no catalytic pro- 


perties, and that on the right being made of platinum; these coils 


are placed in series, in a circuit passing to a lamp or resistance in 
the cut-out box. So long as there is no hydrogen present, the heat 
evolved by each coil is equal, and is transmitted to the metal strips 
&bove the coils, which curve upward equally and do not come into 
contact with one another; hence variations in atmospheric tem- 
perature or voltage of supply do not upset the arrangement. If, 
however, fire-damp is present, the temperature of the platinum coil 
increases, and the strip above it curves to a greater extent and makes 
contact with the overlapping strip. When this occurs, current passes 
through the circuit s s to the magnetic solenoid switch w, lifting 
the core of this switch and breaking circuit on two springs shown. 
This causes the red lamp R to be put in series with the 32 or 50-C.P. 
lamp shown and the heating coils. The red lamp lights up 
brilliantly, giving a danger signal while the current passing 
through the white lamp and the heating coils is so much reduced 
that the white lamp goes practically out and the heating coils cool 
down. By putting this red lamp into series, it will be seen also 
that the current in & second magnetic solenoid switch X is also 
reduced and the core of this second switch falls, breaking connec- 
tion in a circuit passing to the starting switch of any motor which 
it is desired to cut off in the presence of fire-damp. In the arrange- 
ments shown in the diagram the reduction of current in X breaks 
the circuit of the main solenoid switch controlling the motor, and 
the switch therefore flies to its off position, thus cutting off the 
supply. If the motor solenoid switch be enclosed in a locked case 
an attendant, however foolish, cannot possibly switch current on 
again under gassy conditions until the solenoid switch w has been 
reset by a person having the key giving him access to the same. 

Further reference to the diagram will show that the fire-damp 

cut-out is connected to the supply mains on the supply side of the 
main double-pole switch controlling the motor circuit which it is 
desired to protect, so that it is always capableof operation. Inthis 
way this protective device is not put out of action at times when 
the motor switch is off, as, for example, during week-ends ; and 
this is important, because the accumulation of gas during such 
periods is extremely probable, and it is desirable that such an 
apparatus should prevent the starting of the motor under gassy 
conditions when work is resumed. It will be seen that between 
the cut-out box, which may be conveniently placed near the motor 
control and the detector itself, there are only three small wires, so 
that the problem of installation is a very simple one, and the 
repair and renewal bill for this apparatus is very small, inasmuch 
as it is as easy to replace a heating coil as it is to put an ordinary 
lamp into a holder. The indicator lamps burn at less than their 
rated voltage, and therefore have an indefinitely lony life. A switch 
is provided in the detector to short-circuit one of the heating coils, 
80 that at suitable periods the apparatus can be tested to see that it 
isin working order. In addition, a two-pole switch is provided in 
the cut-out box to render everything dead within it and the 
detector box if this is required at any time. i 

At the present time, in view of the outcry which has been raised 
concerninz the safety of electrical machinery in collieries, and the 
Home Office inquiries on the subject, it is superfluous to elaborate 
the fact that electrical machinery, especially direct-current com- 
mutating plant and all switchgear, has to be very carefully guarded 
in order to prevent electric sparks from igniting explosive 
mixtures of air and gas in the mine, and, in view of the large 
amount of electric power used in collieries, it is of prinfe import- 
ance to install safety appliances of the nature described, to minimise 
dangers from explosion, and to give, in addition, visible and 
audible notice of the presence of noxious gases. The Holmes- 
Alderson apparatus, for which an application for a patent 
has been made, can be adapted for giving an indication at 
any desired point that gas is present at the place where the 
detector is situated. This signal can be made by either lighting a 
lamp or ringing a bell. The function, however, for which the 
apparatus will probably be most used, will be to entirely cut off the 
electrical current from motors or other electrical plant as soon as, 
or before, a dangerous percentage is reached, inasmuch as the 
sensitiveness of the apparatus can be, if necessary, made such that 
it will operate on 2 per cent. of fire-damp. 

Total enclosure of a motor increases the cost of the installation 
for a given horse-power to about double the cost as regards motors, 
while enclosed motors are very subject to depreciation and break- 
down, owing to the difficulty of access to important parts and con- 
sequent risk of inattention. Beyond this is the consideration that 
in & good many parts of colliery equipment portability is very 
essential, and weight and size become important factors. It is 
claimed that the use of such a fire-damp cut-out allows of the 
employment of smaller, lighter, cheaper, and more easily accessible 
motors with an equal or greater degree of safety than with the 
system of total enclosure, and in addition it draws positive attention 
to the fact of the atmosphere needing purification at the earliest 
possible moment. This is important even if enclosed motors are 
used. The device also has the advantage that in the presence 
of danger no inexperienced person can start up the apparatus 
whose use might be dangerous. Hence it provides a means of 
automatic control as regards the operation of colliery plant in 
relation to the presence or otherwise of fire-damp, and for this 
reason it opens up a new sphere of work which should he of 
interest to electrical engineers in all countries and districts where 
eolliery plant is installed, l 


NS 


BUSINESS NOTES. - 


British Electrical Manufactures Favoured in Japan. 
—The following information is from the report by H.M. Consul- 
General at Kobe (Mr. R. de B. Layard) on the trade of that district 
in 1909, which will shortly be issued :— 

The imports into Kobe under the heading of machinery decreased 
by 46 per cent., or over £670,000 (viz, from £1,469,004 in 1908 to 
£796,682 in 1909). In the imports of electrical machinery, the 
proportion of British to German and American goods has increased 
greatly. British electrical machinery is much esteemed by the 
Japanese, but the manufacturer has always the same difficulty to 
contend with in Japan, viz, that cheapness is likely to outweigh 
considerations of quality. In machinery of other kinds there has 
been & great diminution of imports, due principally to the 
general depression in business throughout the country. Many 
new electric light and tramway companies were started during 
1909, to which cause the increase in the imports of electrical 
machinery is to be attributed, but the boom came to an end with 
the close of the year. Apparatus and machinery for gasworks have 
been imported from the United Kingdom to a very large extent, but 
it is not likely that this extensive importation will be maintained 
for more than a few years, a great deal of the plant required for 
such undertakings being now manufactured locally. Cheap machine 
tools are now being turned out in ever-increasing quantities by 
Japanese engineers which presumably satisfy requirements, 
although the foreign importer is of the opinion that they are 
unsatisfactory. Experience will show which can command the 
market. The boom inelectric light companies increased the demand 
for British-made electrical wires and cables, which are much pre- 
ferred to those made in other countries, but once more the prefer- 
ence for cheapness before quality prevents larger sales. There are 
now many small cable manufacturing concerns working in Japan ; 
only one of those concerns, however, competes in quality with the 
imported goods, and this one is equipped with British machinery 
and has the services of a British cable expert. 

"In industrial enterprises the increase of electric railways and 
tramways, electric light and gas undertakings is remarkable. No 
special mention need be made, however, of these undertakings, as 
those foreign firms on the spot who supply machinery always keep 
themselves fully posted as to the requirements of the companies. 
These supply themselves by means of privately made contracts and 
not through public tenders." 

The following information is from the report by H.M. Vice- 
Consul at Osaka (Mr. E. H. Holmes) on the trade of that 
district in 1909, which will shortly be issued: — The manufac- 
ture of machinery of all kinds is extensively carried on at 
Osaka. There is a growing demand for motors of various kinds 
owing to the great increase in the use of motive power in the 
smaller factories. With the exception of the spinning and weaving 
industries, by far the greater part of the machinery used in the 
Osaka factories is of Japanese manufacture, the designs having 
been taken from foreign models; in this connection, the impor- 
tance of taking out patents in Japan for any new machinery imported 
into the country cannot be too strongly impressed on British manu- 
facturers.”— Board of Trade Journal. 


The Aluminium Industrial Situation.— It is con- 
sidered in Continental circles that as an understanding has now been 
reached between the producers of carbide of calcium, this circum- 
stance will render it easier to arrive at an agreement between €he 
manufacturers of aluminium, as the makers of the former are also 
in part interested in the output of the latter article. It was recently 


reported that the demand on the part of consumers of aluminium 


have become brisk, and the price advanced from the beginning of 
the year. At the middle of last December the quotation had 
receded to about £60 per ton, but in the course of this year it rose 
to over £75 in consequence of the covering of active requirements, 
and a continuing good demand has also been experienced on the 
Continent from well employed consumers during the past few 
weeks. Nothwithstanding this fact, a weakening in the situation 
of prices has occurred down to £68 to £70, which is attributed in 
the first place to underselling by an English works, apparently for 
pursuing special interests. It is considered probable that the action 
of the English company, which is also exerting itself to sell 
aluminium in Germany, will render it easier to bring about an 
understanding between the leading Continental producers. It 
is announced in this connection that the Aluminium Industry Co., 
of Neuhausen, has decided to increase its share capital from 
£1,040,000, upon which half has been paid, to £1,248,000, and to 
offer the shares to existing shareholders at the price of £86 per 
share. The premium resulting from the emission is to serve the 
purpose of a further payment of 25 per cent. on the half-paid 
shares, instead of, as in Germany, being placed to the reserve 
fund. 


Osram Lamp Publicity Campaign. — If publicity 
literature continues to come in at the rate it has been doing during 
the last week or two, the ELECTRICAL REVIEW will be compelled 
to indulge in another extension of premises. Yet, though our walls’ 
do not permit of the effective display of all the good and striking 
things that this season of the year brings to us, unless we place 
them one over the other—which, of course, we do not like to do, 
for might not the designer of the first comer visit us when the last 
received was spread out in all its glory /—we are naturally greatly 
interested in the more than usually enterprising doings of the 
moment in this connection. (The trade reader also hus a direct 
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interest in these efforts of lamp-makers and others, for the more 
the public are familiarised with names and good qualities, the easier 
will it be for the factor and the contractor to sell, because minds 
are half made up, if not more, before buyer and seller meet. The 
publicity campaign of the GENERAL ELECTRIC Co., LTD., of 
Queen Victoria Street, E.C., for pushing the Osram 
lamp business is a very extensive one, as the litera- 
ture and posters upon which we gaze just now prove. 
We have been irritated beyond measure for a long time past when 
travelling on one of thé London suburban railways by a sign which 
glares out nightly Gas is cheaper than electricity for all purposes." 
We have wished we were the tenant of the next building to get on 
the track of that terminological inexactitude or gross misrepre- 
sentation—oall it lie if you will—by displaying a counter-sign. 
Such a counter-sign might appropriately be found in the G.E.C. 
Osram battle-cry, " Osram lamps make electricity cheaper than gas." 
The Osram advertising policy clearly is to teach the publie, and as 
part of the scheme for doing this the G.E.C. advertisement depart- 
ment have produced an exceptionally striking poster measuring 


120 in. » 80 in., and printed in eight colours, which is now being 
(or is about to be) displayed in selected towns throughout the 
kingdom. Copies are also being offered to all contractors who would 
care to display same on their premises, with an additional slip to paste 
underneath, bearing the words "sold here." It is already to be 
found on the London Tube Railways in prominent positions. and 
has araysed a good deal of interest. An extensive press 
advertising scheme has, we understand, been organised to further 
assist in teaching the public that electricity can be made cheaper 
than gas. Whilst a full assortment of advertisement folders, price 
lists, picture post-cards, novelty cards, picture albums, leafleta, 
invoice forms, adhesive labels, show-cards, window bills, are offered 
to the trade, with contractors name and address printed thereon 
free of charge. We understand that the General Electric Co. have 
another big Osram advertising surprise up their sleeves for develop- 
ment a little later. The present general scheme appears to be very 
complete, and admirable means of reaching the public have been 
included. 


Catalogues and = Lists.—Messes. FERRANTI, LTD., 
Hollinwood, Lancs.—We have received a very large volume from 
this firm relating to their switchgear manufactures, transformers, 
and accessory apparatus. Although nominally it is their 1910 
catalogue, those who receive it will at once recognise that it is 
much more than an ordinary trade catalogue. The indexing and 
paging have been carefully attended to. The work is sub-divided 
into seven sections. and a special index is inserted at the commence- 
ment of each section. In one or two cases, index charts have been 
introduced as the most convenient form for showing the position 
where any given type of apparatus can be most readily located. 
These should undoubtedly simplify the work of reference. Before 
mentioning tbe contents further,-a reference should be made to 
the method for inserting or withdrawing the pamphlets. Brass 
screws are placed on the front of the cover, which are intended to 
be slackened by means of a coin (not a serewdriver), and the two 
halves of the binder forced apart; any additional pamphlet may 
then be inserted. or an existing one removed with ease. The 

*compilers have incorporated in the book a large amount of 
important information which should prove particularly useful 
to engineers engage in the installation of switchgear. trans- 
formers, &c.. while all necessary data as regards prices of Ferranti 
manufactures are also given. A number of purely , descriptive 
pamphlets are included; at the commencement, for instance, 
pamphlets appear dealing with the lay-ont of the high-tension 


switchgear as supplied by the firm for the Glasgow Corporation ; 
heavy continuons-current switchgear as supplied for the Manchester 
Corporation in connection with the very large storage: battery 
recently installed, and so on. Elsewhere there are pamphlets 
devoted solely to technical matters, these having been, for the 
most part, specially written for inclusion in this volume. They 
include:—" Technical Considerations regarding Wattmeter and 
Power-Factor Measurements. Ditto regarding the Use of 
Current Transformers and Potential Transformers in connection 
with Relays, Trip-coils, &c." Technical Considerations regarding 
various Methods of Protection." This last-named covers. the pro- 
tection of generators, transformers, feeders, &c. explaining when 
to use overload time-limit relays ; when to use reverse relays ; when 
to use the Merz-Price current-balancing system, &c. There is a 
further pamphlet dealing with the use of electrostatic voltmeters as 
leakage indicators, and a reprint of a paper on high-tension 
switchgear, with special reference to colliery and mining work. 
Other pamphlets of interest deal with excess-pressure dischargers 
and ‘electrically-operated circuit breakers. Messrs. Ferranti have 
built such breakers for dealing with currents of 15,000 amperes. 
Among the further contents to which allusion may be made, are 
full technical data relating to instrumenta, relays, trip-coils, &c., 
from which the necessary size of current and potential transformers 
can be determined for any combination of trip-coils, measuring in- 
struments, relays, &c., with which they are desired to be.used. Among 
the half-tone pictures, which are numerous, and, generally speaking, 


very finely executed, are some views of the different departments of 


the works, Line diagrams, too, have been included with a 
generous hand. A good quality glazed paper is used throughout. 
Undoubtedly the catalogue is one of the finest, as it is, we believe, 
the largest, of its kind that has passed through our hands. It 
reflects great credit upon all who have been engaged upon the 
various duties connected with its production, and has justly evoked 


praise for the enterprise of the firm which has at such great labour 


and cost cast bread upon the waters; may it not be many days 
before it returns a hundredfold. 

MESSRS. JENS ORTEN-Bovine & Co., 91, Union Court, Old Broad 
Street, London, E.C.—12-page illustrated pamphlet containing 
descriptive particulars, dimensions and prices of standard sizes of 
their Zodel.Voith patent flexible insulating couplings B.B. and 
Reich types. ; 

MESSRS. CROMPTON & Co., LTD., Salisbury House, London Wall, 
E.C.—40-page catalogue (D 26) in their standard form and size, 
setting forth very full information regarding their enclosed oon- 
tinuous- current motors and dynamos, which are supplied in five 
different types, namely, protected, semi-enclosed. dust-proof, pipe- 
ventilated, and totally enclosed. Tabular particulare as to outputs, 
weights and shipping measurements and prices, occupy a number of 
pages and are plainly set out. The later pages are devoted to 
pulleys, fly-wheels, standard couplings, geared motors, field regu- 
lators, starters and series reversible crane motors. . 

MESSRS. SIEMENS Bros. & Co., LTD.. Caxton House, Westminster. 
—In addition to Catalogue No. 517 of Stannos wires and fittings 
which is noticed in our New Devices" to-day, Mesers. Siemens 
Bros. & Co. have sent us a showcard, measuring 20 X 15 in. and 
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0. S. WIRING SYSTEM 
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printed in colours intended to bring home to the public the i 
that the O.S. system means house wiring without discomfo : 
We reproduce the design herewith: it is also got out in post ö 
form for the use of canvassers and contractors. Both show 5 
and postcards are at the disposal of contractors and others fo 
business purposes. E 

Messrs. MAWDSLEY Ss, LTD. Zone Works, Dursley, Glos. f 
large and handsome showcard has been issued which fulfils e 
pletely the main object of a showcard —it leaves an 1 adi 
impression upon the mind. It is intended to show that 1 
makes dynamos and motors for all purposes, and the general ly 
and beautifully printed illustrations express this very wind ^ 
Little letterpress aphenrs beyond the name, address, and cities 
home tnd abroad where the business lins its agencies, 


Vol. 67. No. 1,715, OCTOBER 7, 1910. ] 


THE ELECTRICAL REVIEW. © 579 


THE WELSBACH INCANDESCENT GAS LIGHT Co., LTD. (Electric 
Light Section), 314 to 354, Gray's Inn Road, London, W.C.— A fi ne 
electric fittings catalogue of just upon 140 pages, for the 1910-11 
season, has just been issued. It contains a very varied collection. 
including many excellent specimens of designs of fittings, glass and 
silk shades, and electrical accessories, prices of all being plainly 
indicated, and numerical and sectional indexes given. The first 
14 pages are devoted to illustrations of a number of one and two- 
light brackets of all classes of designs and finishes ; table, floor and 
newel standards come next, and electroliers and chain pendants 
then have between 40 and 50 pages to themselves. Many 
examples appear of dining-room counterweight pendants, dressing- 
table two-light counterweight pendants, ceiling fittings, flexible 
cord and chain pendants, lantern and fancy globe pendants, switch 
plates, radiators, cast-iron and brass watertight fittings. The 
accessories include silk and glass shades, lampholders, switches, 
adapters, &c. A loose accompanying list gives prices of Welsbach 
metallic-filament lamps of from 10 to 200 c.P. 

MESSRS. ARTHUR JOPLING & Co., 10, Westmorland Buildings, 
Aldersgate Street, E.C.—A September, 1910, price list of Ajaco " 
metal-filament lamps has been issued, showing prices of lamps of 
25-50, 60-80, 81-130 and 200-260 volts, with pear-shape and round 
bulbs respectively. The filaments are claimed to be strong, and the 
life is 1,000 hours. 

ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin.— Recent 
publications of the A.E.G. deal with the various types of supply 
meters made by the company, and their applications ; their enclosed 
switchboxes and other installation material for use in exposed 
situations; and their automatic pressure regulators on the Tirrill 
system, which is very fully described and illustrated. The system 
has been greatly elaborated and extended to cover a large range of 
conditions, and the admirable results obtained are shown by voltage 
records. A small pamphlet describes, with numerous illustrations, 
the charging of the battery of an electromobile by a charming 
young woman, from A.C. mains, with the aid of the mercury-vapour 
rectifier and switchgear of the G. E. Co. (Schenectady). ` 


New Works at Barry,—It is reported (says the Daily 


- News) that two large schemes for the establishment of industrial 


works at Barry are about to be launched. One scheme involves 
capital to the amount of a million pounds, and the object is the 
establishment of coal washeries, coke-ovens, blast furnaces, an 
electric power station, steelworks and tinplate and galvanising 
works. 

A meeting of city financiers, and others interested in the deve- 
lopment of Barry as an industrial centre, was held on September 
28th in London, as a result of which it is believed that estimates 
will shortly be prepared for the erectionon Sully Point of steel. 
works and rail mills. 


Trade Announcements,.—Mxssns. W. V. WAITE & Co. 
have opened offices at 31, Queen Street, Cardiff, for the purpose of 
trading as engineers, also buying and selling agents. Manufacturers 
are invited to send lists and catalogues. 

Messrs. OFFORD & Co., electrical engineers and manufacturers, 
have removed their offices. and works to more commodious premises 
at 76, Belmont Row, Birmingham. 

THE STIRLING BOILER Co., LTD., have removed their offices from 
25 to 58, Victoria Street, Westminster, S.W. 

MESsRS. HEATHMAN & Co. having removed to their new freehold 
factory at Parson’s Green, Fulham, are now seeking a tenant for 
their late factory at 37, Endell Street, Long Acre, W.C. 


The businesses of the FOSTER ARC LAMP AND ENGINEERING © 


Co., LTD., and the BROCKIE-PELL Arc LAMP Co, both of 
Wimbledon, have been amalgamated under the title of the FosTER 
ENGINEERING Co., LTD., electrical and general engineers. All 
communications for either company should now be addressed to the 
F. E. Co., Ltd., at Morden Road, Wimbledon, which company takes 
over all liabilities, &c., of both concerns from October Ist. Both 
companies offices. stores, works, &c., have been moved to new and 
extensive works in Morden Road, Wimbledon, which stand on 
34 acres, and are close to the railway. 

Messrs. T. & E. WANNBACHER have removed to 5, Appold Street, 
London, E.C. Their HE aes number and telegraphic address 
remain unaltered. 

THE ADNIL ELECTRIC Co., LTD., advise us that they have 
appointed Messrs. Scattergood * J ohnson, of Leeds, their representa- 
tives for the sale of their Bergmann dynamos and motors in the 
Yorkshire district, Mr. J. B. Chambers, who has represented the 
Adnil Electric Co., Ltd., in Yorkshire, having resigned to take up 
an appointment in Eastern Europe. 

Messrs, MCCLURE & WHITFIELD, of the Mersey Dynamo Works, 
Stockport, announce that their London representatives for D.C. 
machinery of all sizes are Messrs. Hogan & Wardrop, 2, Gresham 
Buildings, Basinghall Street, E.C. 

Owing to increased business in carbons, cables, insulators, metal 
filament lamps and electrical accessories generally, the SLOAN 
ELECTRICAL CO., LTD., will shortly be removing to more com- 
modious premises at Conradty House, 12, Golden Lane, E.C. 


Hampstead Electrical Exhibition,—4An interesting 
Exhibition of Domestic Electrical Appliances was opened at Hamp- 
stead on Tuesday afternoon by the Mayor, and it is now in progress. 
To-morrow (Saturday) night it will close. A goodly number of 
exhibitors have succeeded, under the auspices of the Corporation 
Electricity Department, and with Mr. G. H. Cottam's guidance, in 
making a very attractive display, which should educate and edity 
the large crowds who find their way to the Hampstead. Baths in 
Finchley Road. Tho following is a list of the firms who are in 
eviderice and of some of the appliances that they are SERA mg i 


a 


Eric Rivers-Smith, Ediswan & Bastian cooking and heating 
apparatus. 

Purcell & Nobbs, fresh air electric heaters, Electroyl heaters, Elec- 
troyl heating appliances, &c. 


Premier Electrical Co., heating and cooking apparatus, glass ahades, 


fittings and ' ' Premelco " metal-filament lamps. 

Ozonair, Ltd., Ozonair apparatus and ventilating system. 

E. F. Moy, Ltd., screwing lathe driven by electric motor eae 

Eastman & Warne, electric flat-irons, convectors, &c. 

Duncan Watson & Co., " Santo" vacuum cleaners. 

Holmquist Electric Co., Ltd., folding electric bath catinet, 
„Universal hot air and light apparatus, electric ovens, flat- 
irons, radiators, bed-warmers, &c. 

E. G. Kellond, heating and cooking apparatus and wooden electric 
light fittings. 

Rashleigh Phipps & Co., heating and cooking apparatus. 


Roper & Co., Archer system of electric heating and cooking, 


lamp shades and novelties. 
F. Troy & Co., electric heating and cooking apparatus. É 
Hampstead Corporation Electricity Department, inquiry bureau: 
Harper Electric Piano Co., Ltd., electric pianos. 
Berry Construction Co., Ltd. “Tricity " cookers and cooking 
ranges. 
Spagnoletti, Ltd., Therol heaters and accelerators. 
Aron Clock Co., electrically-wound clocks. 
Adam Watkin & Co., Ltd., Watkin switch. 
Siemens Bros. & Co., Ltd., and Phe OO. wing. system» tantalum 


Siemens Bros. Dynamo Works ee ae een DUE eda 
"3 


Co., Ltd. and Zed " fuses. 
Messrs. W. Leonard & R. C. Jeboult, automatic electric signs and 
specialities. 


Hampstead Corporation Electricity Department, exhibition of 
joint- boxes. showing methods of connecting houses, &c., to the 
supply mains. 

Fuller Electrical Co., A. C. olori and lamps. 

Fred. Hodgson, electric lifts, heating and cooking apparatus. 

Drake & Gorham, Ltd., Bastian heating apparatus. 

William Smith, electrical fittings and apparatus. 


Electrical Exhibition.—On Thursday last, Mr. Harry 
Moss, engineer to the Grassington Electric Supply Co., Ltd, promoted 
an exhibition of electric lighting, heating and other appliances, and 
in the evening lectured and demonstrated on the benefits of elec- 
tricity in the household. 


Book Notices.—Livingstone’s Diagram for the Easy 
Calculation of Shaft or Beam Deflections., London: Electrician 
Publishing Co. 2s. 6d. net.—This is an ingenious device for deter- 
mining the deflection of a beam or shaft under any system of loads. 
It is possible, by a little exercise in simple addition, to find the 
deflection at any point in the beam. The theory depends on the 
fact that the deflection of a beam is given by an expression of the 
form K W /EI. where w is the weight of the load, i is the span, E 
Young's Modulus, and 1 the moment of inertia of the cross-section 
of the beam, K being & constant which the chart enables us to 
determine. The chart consists of à number of curves relating to 
positions on the beam at which deflections may be required, these 
positions being measured by the ratio of the distance from one 
bearing to the whole span. "The curves are plotted on scale paper 
which is graduated along one axis to show positions of concentrated 
loads along the span. The other axis is graduated in values of k. 
Suppose a load of 4,000 Ib. is situated at a distance of 20 ft. from 


one bearing of a beam of 100 ft. span, and the consequent deflection 


is required at a point 40 ft. from the bearing. The load is at 2 of 

the span, the deflection is required at 4 span. On the chart, project 

from the mark ‘2 on the line of load positions, on to the curve of 

deflection position marked 4. Project at right angles from this 

point on to the line of k, which is seen to be 0'0121. Thus the 

4,000 x 100? x 12* x 0'0121 
EI 


units. A further parabolic curve is given which similarly enables 
the deflection to be. measured at any point due to the uniformly 
distributed load due to the weight of the beam or shaft. For given 
system of loading, the values of K are found for each separate load 
and for the weight of the beam. Each K is multiplied by its 
corresponding weight, and the whole are added up. The total is 
then multiplied by L"|EI where L is in inches, The diagram cannot 
fail to be a time-saver if many such calculations have to be made. 


deflection is , where I is in inch‘ 


Railway Ratex (Whettall's Permanent Rate Book) By S. 
Whettall (author and publisher), Tingley. near Wakefield. — Price 
5s. net.— The author, who is a specialist on questions connected 
with railway charges, has written this work for all who have 
dealings with the railway companies, with a view to enabling them 
to check their accounts thoroughly and to avail themselves of the 
lowest rates. For this purpose, the system of classification of goods 
in vogue is briefly explained, and numerous hints are given showing 
how and when the cheaper of alternative rates can be claimed, 
overcharges disputed or avoided, special rates ascertained, rebates 
secured and so on. The rest of the volume, which is mounted in u 
spring binder, consists of a number of pares ruled for entering the 
description of goods dealt in and the corresponding rates, and other 
pares ruled for the entry of specific consignments, with the destina- 
tion, class rates. and special rates—this section constituting the 
bulk of the volume. Thanks to the system of binding, the number 
of pages can be greatly increase d, or used pages removed for filing 
with ease. In view of the heavy vost of railw ay transport, especi ally 
in small consignments, and the great liability to incur unnecessary 
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expense due to oversight or lack of familiarity with so complicated 
a matter, this work ought to prove both useful and profitable to 
shippers. 

"A Text-Book of Physics" By H. E. Hurst and R. T. Lattery. 
1910. London: Constable & Co., Ltd. Price 8s. 6d. net. 

„Science Abstracts.“ Vol. XIII, Part 9. September 26th, 1910. 
Sections A and B. London: E. & F. N. Spon, Ltd. Price 1s. 6d. 
each. 

“ Transactions of the Illuminating Engineering Society." Vol. V, 
No. 4. April, 1910. Easton, Pa.: The Society. Price 75 cents. 

“The Physical Review." Vol. XXXI, No. 3. September. 1910. 
Lancaster, Pa.: The Reriew Offices. 

“Journal of the Western Society of Engineers.” Vol. XV, No. 4. 
August, 1910. Chicago: The Society. Price 50 cents. 

“Tl Nuovo Cimento.” August, 1910. Rome: Istituto Fisico. 

' * Transactions of the Institution of Civil Engineers of Ireland." 
Vol XXXVI. November, 1909, to May, 1910. Dublin: John 
Falconer. ; 

“The Students’ Catechism on Book-keeping, Accounting and 
Banking.” By F. Davey. 1910. London: Butterworth & Co. 
Price 3s. 6d. 

"Prospectus of the Royal College of Art, London.” 
London: Wyman & Sons, Ltd. Price 3d. 

" Electric Circuit Problems in Mines and Factories.’ By 
Elis H. Crapper. London: (Colliery Guardian Co., Ltd. Price 
3s. 6d. net. i 

Proceedings of the Incorporated Municipal Electrical Association, 
1910. London: Wyman & Sons. Price 5s.— This issue contains the 
proceedings at the Annual Convention held in June last, with the 
report and balance-sheet, &c. 


Dissolutions and Liquidations,—CascapE (1906) 
PowER Co., Ltp.—This company is winding up voluntarily, with 
Mr. A. G. Bartholomew, 695, Salisbury. House, London Wall, E.C., 
as liquidator.  Creditors should forward particulars by Novem- 
ber lst. 

HAL. WILLIAMS & BRIDGES.—Messrs. H. Williams & W. Bridges, 
consulting engineers, 3, Salter's Hall Court, E. C., have dissolved 
partnership. 

STEAD & ILLINGWORTH, dealers in electric fittings and appli- 
ances, Haugh Shaw Works, Halifax.— Messrs. H. Stead & W. H. 
Illingworth, have dissolved partnership. Mr. Stead attends to 
debts, &c. 

WOODHEAD PARTNERS, electrical engineers and contractors, 
Gascoigne Street, Leeds.— Messrs. J. H. Woodhead and Harry Wood- 
head have dissolved partnership. 


Bankruptey Proceedings.—W. H. HUNTER, plumber 
and electrician, Towyn, Merionethshire.— Receiving order made 
September 30th on creditor's petition. 

HAROLD BRISTOW, plumber and electrician, Kingston-upon-Hull. 
—A first and final dividend of 41d. in the £ is payable October 10th 
at York City Chambers, Lowgate, Hull. 

FREDERICK PEACOCK, 59, North Station Road, Colchester, Essex, 
electrician. — The following are creditors: — Williams & Co., 
Chester, £148 ; Greene, King & Son, Colchester, £14. 

ALAN MCALPIN (MeAlpin & Co.), electrical engineer, Leicester. 
—A first and final dividend of Is. in the £ is payable October 5th, 
at 24, Friar Lane, Leicester. 


Manchester Engineering Exhibition.—At the Engi- 
neering and Machinery Exhibition, which opens at Manchester on 
October 14th, Messks. C. E. LUGARD & Co., of Chester, are show- 
ing a planing machine fitted with their patent S.M. electromagnetic 
drive. 

For Sale,—Particulars appear among our advertisement 
pages of certain De Laval turbine dynamos, Allen enyine and 


dynamos, Korting and other ejector condensers, that are offered 
for sale by the STERLING TELEPHONE AND ELECTRIC Co., Lro. 


1910-11. 


LIGHTING and POWER NOTES. 


Aberdeen. — The Corporation electrical engineer's 
suggestion that a bonus system should be established to encourage 
employés, was recently considered by’ the Electricity Com- 
mittee. A majority of the members were of opinion that such an 
arrangement would not, under the circumstances of Corporation 
employment, be desirable. 


Accrington,—At the request of the B. of T., the 
Corporations of Accrington and Haslingden sent representatives 
to London on September 28th. with reference to Accrington's 
application to supply Haslingden with electricity in bulk. 
Accrington and Haslingden entered into a provisional agreement, 
but the South Lancashire Eleetrie Co. deposited an objection to the 
agreement being made effective. No decision was given on the 
question. Accrington has applied to the L. G. B. for powers to 
borrow the money required for the scheme. Haslingden will now 
make a similar application, and the L.G.B. and the B. of T. are 
expected to confer on the question, 

At a meeting of the Electricity Committee, the town clerk was 
authorised to take the necessary steps to obtuin a prov. order under 
the Electric Lighting Actson behalf of Clayton-le Moors Council, and 


at the completion of the agreement, for its transfer to the 
Corporation. 

The Electricity Committee has agreed to supply electricity in 
bulk to Oswaldtwistle D.C: on terms similar to those contained in 
the agreement with the Haslingden Corporation. The yearly 
minimum payment is at the following rates:— £200 for the first 
year, £250 second, £300 third, £350 fourth, £400 fifth, £450 sixth. 
£500 seventh. As an alternative, the Corporation offers to promote 
and transfer a prov. order for supplying Oswaldtwistle in detail. on 
the same scale as that in force at Accrington. 


Aston Manor.—The T.C. has received from the J.. G. B. 
sanction to loans of £12.515 for plant at the generating and sub- 
station, £450 for a site for a sub-station, £2,250 for the erection 
and equipment of a sub-station, and £6,000 for mains. 


Australia, — The Australian Mining Standard and 
Electrical Record states that the Balmain (N.S.W.) Electric Light 
and Power Corporation, Ltd., is pushing on arrangements for 
supplying electricity to New Town Municipal Council. Erskine- 


‘ville Council has, as a result, been led to inquire into the subject 


of electric lighting.— The report of Mr. A. H. Wood. electrical 
engineer, regarding the Yea and Mansfield (V.) Dairy Board's 
electric lighting and pumping schemé, states that the cost would 
be £3,500. He recommends a 115-B.H.P. suction gas engine plant, 
providing for public and private lighting, pumping and power for 
the butter factory. A conference of the interested bodies is to be 
held.—A preliminary survey of a storage in the river channels 
above the Oallen crossing has been made in connection with the 
proposed utilisation of the waters of the Shoalhaven (N.S.W.) in 
Goulburn district, for generating electricity.— When the Camberwell 
(V.) ratepayers were asked recently to vote regarding the proposal 
of the Melbourne Electric Supply Co. to apply for an electric light- 
ing Order-in-Council, 1,134 voted for electric lighting and only 21 
against !—Euroa (V.), which has a population of 5,590, (Euroa- 
town, 1,700) has ordered a report on electric lighting, and is 
inviting machinery firms to submit specifications and prices of a 
suitable plant.--At Eaglehawk (V.). 620 votes have been cast in 
favour of a municipal electric lighting installation, and 542 for a 
continuance of gas lighting.—Mr. W. Reid Bell, M.Inst.C.E., and 
Mr. W. P. Hales, M. Inst. C. E., have reported to the Launceston 
Councilon & £3,000 scheme for obtaining more power from the 
South Esk river for the purpose of running the city electrical 
plant. They propose augmenting the river flow in dry weather 
(80 days) from Arthurs and Wood's Lakes.—The scheme for the 
erection of an important power station on the Derwent River. near 
Hobart (T.) has taken definite shape. A company. by erecting a 
concrete weir to raise the level of the river by upwards of 10 ft., 
would enable about 2,000 H.P. to be obtained from a 10-ft. head. or 
5,000 H.P. from a 20-ft. head. The manufacture of calcium carbide 
is the primary object of the enterprise. 


Barnstaple.— The T.C. has agreed to supply electricity 
to the Barnstaple Cabinet Co. and other large power consumers at 
2d. per unit for the first 4,000 units per quarter; 13d. per unit for 
the next 3.000 : and 14d. per unit for the next 3,000. 

The T.C., in the interests of the undertaking, has decided to 
appoint a firm (or firms not etceeding two) to “ energetically under- 
take" the exhibition and supply of electric light fittings, such firm. 
or firms, to have the exclusive right of supplying incandescent 
lamps to the Council at an agreed rate, and to receive a rebate for 
current supplied to them on consideration of an effective display of 
electric light fittings being made. The firm, or firms, appoint 
are to be permitted to style themselves "official electrical repairers 
and contractors to the Barnstaple Corporation." 


Bispham.—The U. D.C. has applied to the B. of T. for 
sanction under Sec. 2 of the E.L. Act, 1909, for the construction ofa 
generating station in Red Bank Road, for the purposes of the E.L. 
Order. 


Cape Colony.—Arrangements are being made by the 
Cape Town Council to supply 14 additional 100-c.P. lamps within 
the Sea Point municipality, the cost being £6 each per annum. 


Chelmsford.—The T.C. on September 28th decided to 
accept the tender of the Electric Supply Corporation for lightinz 
the North and South Wards with arc lamps of 2,750 C.P. 8n 
110-c.P. incandescent lamps (with 200 C.P. at street corners), the 
total annual eost being £1,396 10s, 


Continental Notes, —FRaNcE.—La Compagnie Parisienue 
de Distribution de l'Electricité, of Paris, is about to commence the 
construction of two new large electricity generating stations One 
in the north of the capital at St. Ouen and the other in the southern 
district, at Issy-les-Moulineaux. Ten sets of steam turbines an 
generators—three for the southern station and seven for the 
northern one have already been ordered. Each of the turbines 
will be connected up to a two-phase alternator giving 10,000 KW. 
at 12,300 volts and to two continuons-current dynamos. One of the 
latter is intended for the excitation of the alternator and ine 
other to drive the two motors which operate the turbine condenser. 

AUSTRIA-HUNGARY.—A central electric lighting station. o 
recently been completed and put in operation in the little tow? id 
Nasice. Slavonia. 

GERMANY.—During the past 12 months a 2,500-H.P. gA 
and dynamo has been added to the plant at the La P 
furnaces of the Société des Hauts-Fourneaux Lorrains . 
La Piz. Lorraine. and work is now in hand on the installati 
further set of 1,500 H. P. 

SPAIN.—The Sociedad Electro Hidraulica del Turis. 
authorised to make use of water from the River Turia-in the 
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trict of Gestalgar, to the extent of 15,000 litres per second for the 
generation of electric energy, and the Sociedad Barcelonesa 
Industria y Minas to utilise the waters of the River Las Coireiras, 
in the district of Moino Vello, to the extent of 1,000 litres per 
second, for a similar purpose. 


Epsom.— Another letter has been written to the U.D.C. 
by Mr. Foster, late consulting engineer to the Epsom electricity 
undertaking, in which he challenges the chairman of the Lighting 
Committee to say in plain language what he means when he speaks 
of his (Mr. Foster's) insinuations. He alleges that he has never 
received justice at the hands of the Council, and that the proceed- 
ings of the Investigation Committee were a scandal. In reply to 
the letter, the chairman has expressed his intention 'to substantiate 
his Statements at a public meeting. 


Fife.— The contractors for the Rosyth Naval Base, 
Messrs. Easton, Gibb & Son, have now practically ready at their 
power station the fourth engine, making a total of 700 kw. of 
plant. An order has been placed for a fifth unit, and this will be 
available in about 10 weeks. This, it is expected, will meet the 
demand for some little time. These engines and producer plants 
were supplied by the National Gas Engine Co., and are of their 
latest twin-cylinder type, running at 175 R.P.M., belt-connected to 
generators by J. P. Hall & Co., Oldham, which run at 600 k. P. u. 
The average demand for power is about 30,000 units per week. The 
monolith sinking —the most important part of the undertaking—is 
entirely dependent upon the power station, as all the machinery is 
electrically driven. At the moment there are employed upon this 
work 16 7-ton travelling cranes, each driven by a 55-H.P. motor, 
several concrete mixers, boring machines and large capacity sinking 
and other pumps, with the necessary arc and incandescent lamps 
for night working. The Freestone Quarry, a mile from the power 
station, requires 100 H.P. for driving air-compressors, cranes, 
blowers, &c. A large stone-crushing battery and gauging station 
for the concrete requires 300 H.P. and is electrically driven. 
There are at the moment some 80 motors of from 3 to 80 B. H. P., and 
these, with some 80 arc lamps and about 2,000 incandescent lamps, 
give a steady demand upon the power station, which, of course, runs 
night and day. 


Fleetwood.—The L.G.B. has sanctioned the borrowing 
of £2,980 repayable in 18 years, and £1,120 repayable in 30 years, 
in connection with the electricity undertaking. 


Fochabers.—O wing to the extended use of electricity and 
the difficulty of keeping the present hydro-electric plant at work, 
particularly during heavy frosts, the Duke of Richmond and 
Gordon has commissioned Messrs. Drake & Gorham (who carried 
out the original work) to construct a supplementary steam plant 
consiting of a 120-H.P. Willans engine and generator with a loco- 
type boiler. Is is expected that the work will soon be completed, 


Frodingham.— The ratepayers have decided to adopt 


electricity for public lighting. 


Halifax.—The Chamber of Trade has sent to the T.C. a 
protest against the Corporation giving its moral support to the Bill 
of the I.M.E.A. for legalising the trading in electric light fittings, 
&c., by corporations, on the ground that tbis isinterfering with the 
livelihood of a section of the ratepayers. 


Hanwell.—At the last meeting of the District Council 
a letter was read from the secretary of the Metropolitan Electric 
Supply Co., Ltd., in reference to the company’s contract for lighting 
in the Uxbridge Road. The contract is for the fixing of 12 flame 
arc lamps, combined with small incandescent lamps. which are to 
be switched on in place of the arcs from midnight until dawn, but 
the company now suggest that a new type of high candle-power 
metallic-filament’ lamp should be used, which would give an im- 
proved light. The proposal is to place 30 of these high candle- 
power lamps on either side of the main road, spaced on alternate 
tramway pillars, half the lamps to be extinguished at midnight. 
The company states that the cost would be slightly greater, but 
it is prepared to adopt this system because it considers its 
effect would be far superior to the original scheme, and for the 
purpose of showing the effect of these new lamps it is arrang- 
ing to fix a few experimental ones so that the Council may have an 
opportunity of inspecting them. The Public Lighting Committee 
is to inspect the lamps when fixed. 


Haslingden.—The borough surveyor, lighting inspector, 
and tramways manager have been deputed to go into the question 
of lighting the street lamps within the compulsory area by electri- 
city, and to prepare schemes and estimates of the probable cost. 


Havant.—The U. D.C. has decided to wait for another 
year before applying for a prov. order for electric supply, “ in view 
of the Council's present financial position." 


Heston and Isleworth.— £3,048 is to be borrowed for 
an extension of the electric lighting works, and application is to be 
made to the L.G.B. for sanction to borrow £1,200 and £800 for 
mains and house services respectively. As an alternative to the 
existing rates, consumers using power continuously for not more 
than 12 hours daily are to be supplied ata fixed annual charge of 
£10 per KW., such charge to be paid in equal quarterly instalments, 
aud to be based on the maximum number of Kw. demanded at any 
one time. 
for cooking apparatus at 14d. per unit. i 


Hornsey.—Application is to be made to the L.G.B. to 
sanction the borrowing of £2,000 for mains, and £4,000 for house 
services. The borough surveyor is to report on the subject of the 


The Council has fixed the price to be charged for current : 


lighting of the business parts of the borough. 'The matter was 
brought up on a resolution of the local Tradesmen's Association, 
calling attention to the desirability of lighting those portions of 
the town with arc lamps of & more efficient and economical type 
than are in use at present. 


Ringsbury.—Mr. Jose Diaz, chairman, reported at tlie 
last meeting of the Council, that private consumers could be supplied 
with energy within a short time. He trusted that they would 
generally make application, as electricity was cheaper in the long 
run than gas, with the troublesome and perishable incandescent 
mantles. 


Kingston.—.At a recent meeting of the Council it was 
stated that the loss on the electricity department for the last six 
months had been £500, and Councillor Scott said that an estimated 
loss of £1,100 on the year had now increased to £1,600. The large 
deficit is attributed to the reduction in the consumption of energy 
caused by the introduction of metallic-filament lamps and also to 
the laying of new mains out of revenue instead of capital. The 
charge per unit is 5d., and it was urged that consumers should be 
charged more. A further statement was made at the meeting that 
nine-tenths of the ratepayers (in value) used electric light. and 
that the general public had the benefit of the light in the streets. 


Knaresborough.—The R.D.C-has consented to Harrogate 
T.C. supplying current for private lighting to residences outside the 
borough and within the rural area. 


Littleboreugh (Lancs,),—The CU. D.C. has received 
sanction from the L.G.B. to borrow £3,221 for electric lighting 
purposes; the Council asked for £3.500. 


London.—ManvLEBoNE.—The general manager of the 
electricity undertaking reports that the gross income for the Jone 
quarter shows an advance of £160 over the corresponding three 
months of 1909, but eliminating the adjustment item (which 
applies to accounts prior to June) the real increase is £119. The 
increase in units sold to private consumers amounts to 113,447, or 
(^2 per cent. for the quarter, compared with 8 per cent. estimated 
for the whole year. The total increase in units sold. including public 
lighting, is 260,577, or 14 per cent. The drop in average price obtained 
appears to have been largely arrested. The average price during the 
quarter, including meter rents, was 3°103d. per unit, and in June, 
1909, 3°240d. per unit. The diminution in price is thus 42 per cent. 
In the previous June the decrease was 11'5 per cent., and the esti- 
mate forthis year was 9 per cent. The generation expenses were 
£4,173, as against £4,885 in June, 1909, and £4,930 in June, 1908. 
The total expenditure during the three periods was £10,578, 
£10,048, and £11,785. There was an increase in each of the 


headings, except generation. A law suit accounted for 
£300, and with regard to management and distribution 
expenses (£2,017 and £2,220, as against  £1,717, and 


' £2,081 in June, 1909), the increase was in the main due to the 


larger establishment necessary to cope with the increased activities 
of the department, and the additional consumers on the books. 
They had added double the number of new consumers during the 
past 12 months, compared with the preceding year, viz., 600 against 
300, and although the value of revenue per consumer was smaller, the 
establishment charges were nearly as heavy. After expressing the 
belief that certain reductions could now be effected. Mr. Seabrook 
went on to say that the costs of production, &e., was 120d. 
per unit, as against 129d. in 1909, and 1˙54d. in 1908. With 
regard to the sales department, the income included £2,360 sundry 
sales, which, less prime cost, & 1, 805, left a balance of £555. The 
rental of motors on hire amounted to £100, the maintenance of 
consumers’ installations £101, and the payments under the hire- 
purchase agreements came to £98, making a total of receipts of 
£856. The expenditure was £1,365, leaving a net debit balance of 
£509. Various orders in hand were incomplete, but, taking credit 
for these on a conservative basis, the net debit on the sales depart- 
ment was £308. After taking all things into consideration, the 
probable actual cost of this department for the quarter did not 
exceed £273, which was the ascertained cost of the old publicity 
department during June quarter, 1909. The net result of the 
quarter's trading was a credit balance of £15,485, compared with 
£15,188 in the previous June quarter. 

STEPNEY.—Application is to be made to the L.C.C. for sanction 
to borrow £7.150 to cover the cost of plant at the Limehouse 
generating station. From March 31st to September 17th the 
number of units generated and purchased in bulk were 3.742.120. as 
against 3,375,490 in the corresponding period of last year. The 
Works Committee has again considered the proposals of the L.C.C. 
for the electrification of the tramways in Burdett Road and Grove 
Road. The B.C. Committee does not see its way to depart from the 
decision already arrived at—i.e., not to consent to the use of over- 
head traction. 


Neweastle-on-Tyne,—The new station of the Newcastle- 


~ on-Tyne Electric Supply Co. at Dunston-on-Tyne is making good 


progress, and when it is opened it will make the twelfth power 
station feeding into the network of mains which now covers the 
North-East Coast industrial district. Ultimately, it will probably 
be the largest in the district, but for the present Carville is the 
largest with some 50.000 H.P. Among the other stations from 
which power is supplied are those at Neptune Bank, 6.500 H.P. ; 
Philadelphia, 12,000 H.P. ; Hebburn, 4.200 H. P.; and Grangetown. 
near Middlesbrough, 8,000 H. P., the latter belonging to the Cleve- 
land and Durham Electric/Power Co. In the five other stations 
power is produced: from waste heat, 
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A new electrical sub-station has recently been put into commis- 
sion by the Newcastle-upon-Tyne Co. for supplying the growing 
demand for power at the works of Messrs. Parsons, Henry Watson 
and Sons, and Messrs. Donkin, at Heaton, Newcastle-on-Tyne. The 
building will accommodate some 1,500 H.P. of transforming plant, 
there being at present in it two 700-H.P. transformers. The switch- 
gear for the high-pressure 5,500-volt side is of the Brown, Boveri 
type, there being two combined feeder and transformer panels. 
The switchgear for controlling the low-pressure current at 440 
volts. which is used in the works, is by Messrs. Reyrolle. 

The capacity of the sub-station of the Newcastle-on-Tyne 
Co., which feeds the Wallsend shipyard of Messrs. Swan, 
Hunter and Wigham Richardson, has recently been increased, and 
is now capable of giving a maximum output of 3,000 H.P. : the 
plant consists of four oil-cooled, three-phase transformers, and the 
necessary switchgear. 


Oldham.—At the meeting this week of the Electricity 
Committee, Mr. Newington, the envineer, presented a report and 
recommendation for an addition to the generating plant at the 
Greenhill electricity station. He stated that the total plant 
capacity of the station at full load was 3.900 Kw. Last winter the 
maxinum demand was 3,318 Kw. The prospective demand was 
such that the plant would be fully loaded. There was room for 
three 1,200-Kw. sets in the present bay of the engine room, and the 
proposition was to put in a low-pressure generating set. They 
were progressing at the rate of 200 KW. per annum. It was decided 
to fully consider the report prior to taking action. 


Ottery St. Mary,—4A public meeting was held on 
Friday last for the purpose of considering a scheme to light the 
town with electricity. Lord Coleridye , presided over a large 
attendance. and called upon Mr. Steeve, a representative of Messrs. 
J. and W. Purves, of Exeter, to vive an outline of the proposed 
scheme, Mr. Steeve said a very important feature connected with 
Ottery was that there was an abundant water supply available for 
driving power. Consequently, electricity cauld be generated as 
cheaply as it was possible to get it. In the proposed scheme the 
mains would be carried overhead in order to cut down cost. The 
mains would be available up to the end of every street in the 
town, and in some instances some distance out of the town 
so that almost all people living within a reasonable distance of 
Ottery could be supplied. It was proposed to make a charge ot 
about 6d. per unit. The capital required for a good scheme to be 
started was about £2,000. The expenditure for the first year's 
working would amount to something like £157 10s. The company 
were willing to assist financially up to about £300. An absolute 
estimate of the cost for getting the light into houses, shops, &c., 
could not be given, but it would roughly be, on an average, about 
78. 6d. to 10s. per lamp. It was decided to further consider the 
question. 


Paketield (near Lowestoft).—At the request of the 
P.C.. the. R. D.C. has decided to oppose the application of a private 
company for à prov. order for electric supply in the parish. 


Perth.—A scheme for the introduction, at a cost of 
£400, of eléctric stoking machinery at the gas works, has been 
rejected by the T.C. The introduction of such machinery would, 
it was urged, result in a reduction in the price of gas. 


Portsmouth,—IJn response to complaints from trades- 
men, the E.L. Committee has decided to prohibit employés at the 
electricity works from accepting private work. except with sanction 
first given by the Committee. 


St. Helens,—The T.C. has received from the L. G. B. 


sanction to loans of £5,073 for switchgear and a turbo-alternator, 
£4,567 for transformers, rotary converters, water softening plant, 
and £566 for extension of buildings at the electricity works. 


Salford.—aAn agreement has been entered into with the 


Manchester Corporation for a temporary supply of energy from the: 


Sherbourne Street sub-station during the ensuing winter months, on 
the terms and conditions contained in the agreement between the 
two Corporations dated September Ith. 1908. which agreement 
expired on June 30th last. The only alteration is that the new 
arreement is to be determinable on receipt of three months’ notice 
from either side. 


Southgate.— Thie North Metropolitan Electric Power 
Supply Co. has intimated that it intends to lay a trunk main from 
Enfield to Wood Green passing through Southgate. 


Ntaveley,—4An effort is being made to secure a supply of 
electricity for Staveley, near Chesterfield, from the mains of the 
Devonshire Works. which are being taken through the parish to 
the firm's collieries. 


Ntoke-on-Trent,—At the meeting of the T.C., on 
Thursday last week, Councillor Willett made a statement with 
revard to troubles experienced with alternators Nos. ! and 2 at the 
Hanley works. Recently. he said, the Westinghouse Co. had 
repudiated any liability for the breakdown of No. 2, and had refused 
to return the alternator properly repaired until they received a 
cheque for £133, being the cost price of repair. The Committee 
had paid the sum “without prejudice to any right of action.” The 
alternator was returned on September 21th, but it had broken down 
avain that morning. If the other alternator another machine of 
the same character- happened to fail before No. 2 was repaired, 


* * 


to go into details, as the matter was sub judien, e 


Hanley would be in the dark. The Maror advised the Council not 


Torquay.—4An elaborate scheme for the illumination of 
Prince's Pier and Gardens by electricity is being devised by the 
borough electrical engineer. 


Walsall.—Mr. H. R. Hooper, of the L.G.B., held an 


inquiry on Thursday last week with respect to an application by 
the T.C. for sanction to borrow £23,220 for the purposes of the 
Corporation's electricity works. It may be remembered that 
originally the Council applied for sanction to & loan of £35,000; 
but, after a protracted inquiry, the L.G.B. withheld its consent. and 
at the same time asked the Corporation to consider a suggestion 
made by the Inspector. At the opening of the inquiry on Thurs- 
day, the Inspector intimated that, having on a previous occasion 
discussed the Corporation's existing system of generation and dis- 
tribution of current, he was in a position to state that the Depart- 
ment fully appreciated the difficulty the Corporation were in 
with regard to affording a cheap supply of current for 
manufacturing purposes, particularly in view of the pror. 
imity of the town to Birmingham and Wolverhampton. 
The town .clerk said there were three points to which the 
Inspector's report called attention. The first was that instead of 
building a new generating station, the existing building should be 
enlarged; the second was that further consideration should be 
given to the question of obtaining a supply in bulk from the 
Shropshire Co.; and the third, the wisdom of extending the scheme 
to the outlying portion of the town known as Bloxwich. Thes 
points, the town clerk said, had been carefully gone into by the 
Electricity Committee of the Council, and with regard to the first 
it was found that certain of the existing plant would have to be 
superseded, the engine-room altered, and new machinery obtained. 
With regard to the second point, supply in bulk, the Committee 
impartially discussed the matter. The Shropshire Co. had 
power to supply in bulk in the borough of Walsall with the 
consent, and only with the consent, of the Corporation. 
The Corporation has received from that company two offers. One 
was with respect to the supply of sufficient current to provide for the 
needs of the Corporation, and which would mean the scrapping of 
the existing plant. The other offer was for a similar quantity to 
supplement the supply from the generating plant at the Corporation 
station. That would mean a supply of 2,500,000 units per annum, 
and the company quoted ‘75d. per unit. The Council's engineer 
was satisfied, providing the L.G.B. sanctioned the scheme, that he 
could supply it at 71d. which was the actual result upon last 
year's working. It was probable that he would be able to generate 
at a cost of 52d. With respect to the Bloxwich, the town clerk 
said there were already existiny there many works, the proprietors 
of which would be glad to have the opportunity of taking a supply 
of electricity. In reply to the Inspector, Mr. A. S. Barnard, the 
Corporation's electrical engineer, said he was not prepared to say 
that the loan asked for would meet the requirements of the under- 
taking for the next five years. He added that up to the present. 
however, the Corporation had not been able to offer terms which 


. would induce manufacturers to use electricity for power purposes. 


West Bromwich.—The borough electrical engineer. 
Mr. Jackson, in a report just issued, comments upon remarks made 
by Mr. H. R. Hooper, L.G.B. Inspector, at a recent inquiry respect 
ing an application by the Corporation to borrow £11,356 for the 
purpose of installing a 1,000-KW. D.C. turbo-renerator. The 
Inspector's remarks, he points out, implied that direct-carrent 
extensions of this magnitude were uncommon. Mr. Jackson now 
says he has carefully considered the question of the alternating- 
current system sugyested by the Inspector, and was more 
than justified in his support of the direct-current system at the 
inquiry, and he estimates that the costs to meet interest. sinking 
fund, and running charges would be increased by nearly 50 per cent. 
per annum by the installation of an alternating-current turho- 
generator. The direct-current supply had effectually met ne 
demand for power purposes in the borough up to the present. and he 
saw no reason to xpend an additional £2,000 in putting down an 
alternatiny current system. 


Wharfedale.—Another scheme is on foot to suppl 
electrical] energy in Wharfedale, especially the districts of i 
Burley and Menston, and will be laid before the Otley U. D. C., w : 
will be asked to give their approval to the application by aco 
about to be formed, for a provisional order to supply electrici“ N 
the district. The intention is to erect a generating station at Otley, 
with radiating mains throughout the town and also to Burley ae 
Menston, each 24 miles away. More than 10 years ago an idea v 
advanced in the Council of promoting a similar scheme, and 


- — . . : as 
Geo. Wilkinson, in an exhaustive report, showed that, if 7 e 
obtained by water and by & refuse destructor, & profit of & ^-^ 


Gd. per 


per annum could be made if electricity were retailed at 
unit. 


t 
Whitchurch. —The Electrical Committee of the ont 
T.C. has decided to approach the Llandaff and Dinas P 5 2 
with a view to obtaining sanction to the E.L. mains being €X", 
to Whitehurch, which is outside the city. and where between 
and 600 houses are being built. 


» 
Wigan.—The electrical engincer and the Walen 
manager have been instructed to prepare plans and specifica Us 
for the installation of two electrically-driven centrifugal pimp 
the pumping station. Boar's Head. The electrical engineer LT ho 
to the Waterworks Committee, that the cost of two 
centrifugal pumps, including motors and starters, Won 
and two three-throw Worthington pumps. including p 
starters would cost £1,224. . He had no hesitation in recom" 
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centrifugal pumps. With regard to annual cost, he was prepared 
to recommend his Committee to supply the energy necessary at an 
annual cost of £500. 


York.—The Electricity Committee of the T.C. has 
directed that drawings, estimates and specifications shall be prepared 
for extensions to the plant at the electricity works, in order to 
provide stand-by plant. 


¥stalyfera,—aAn electric lighting scheme has been sub- 
mitted to the local authority by Mr. Evan Lewis, of Craiy-y-pal, 
near Glais, who offers to supply electricity to private houses at a 
rate which will be cheaper than the present cost of gas. 


TRAMWAY and RAILWAY NOTES. 


Accrington,— Accrington T.C. has intimated its inten- 
tion to appeal against the increase in the assessment of the tram- 
ways from £595 to £1,650. It proposes asking the Corporations of 
Haslingden and Rawtenstall and the District Council of Clayton-le- 
Moors to assist in resisting the increased assessment. 


Belfast.—The Corporation has approved of an arbitrator - 


being appointed in connection with the proposed purchase of the 
Cavehill and Whitewell tramway system, a matter which has been 
hanging on for the past three years or so. 


Birkenhead.— With regard to the suggested -linking-up 
of Birkenhead and Wallasey by tramway, ria the Poulton penny 
bridge, the town clerk of Birkenhead has written the Wallasey 
Council that it may be some time before he will be able to 
communicate with the Council regarding a meeting between repre- 
sentatives of the two authorities. 


Burnley.— Major Pringle, B. of T. Inspector, visited 
Burnley on September 29th, to inspect the new branch tramway 
line in Briercliffe Road. Along with the tramway manager and 
other officials, he travelled the full length, which was afterwards 
opened for traffic. The extension ranges over 1,242 yards. 

The tramway department has had delivered a 35-40-H.P., motor 
tower wagon for the purpose of getting to breakdowns quickly. 


Continental Notes,—GEnMANY.—Tbhe construction of 
an electric tramway between Beuthen, Baingow and Laurahutte, 
Upper Silesia, has been decided upon. 

A scheme for the construction of a light electric railway between 
Morheim and Baumberg is at present under consideration. 


ITALY.— The Società Anonima delle Tramvie e Ferrovie Elettriche 


di Roma has secured a concession for the construction and working 
of an electric tramway directly from Rome (ria delle Cave) to 
Albano, a distance of 12 miles. The Società per Tramways di 
Livorno has purchased the steam tramway which runs from Pisa to 
Marina. Electric traction is to be substituted for steam, and the 
line to be extended to Lej horn.— Board of Trade Journal. 


A scheme is under consideration for the conversion of the steam 


railway between Verona and San Bonifacio into an electric line. 


Haslingden.—At the meeting of the T.C. on 
September 29th, Ald. Hamilton mentioned that a conference of 
representatives of Accrington, Rawtenstall, and Haslingden Town 
Council had been held on the question of the assessment of the elec- 
tric tramways, They wereall of one opinion. The assessment of the 
tramways was much more than that of the old steam tramways. 
Haslingden would appeal to the Assessment Committee, and 
Rawtenstall would, no doubt, take the same course. Accrington 
had unsuccessfully appealed to the Committee, and they would now 
go to the Quarter Sessions. Haslingden would take the same course 
if unsuccessful. 


Leeds.—At the meeting of the City Council on 
Wednesday, the minutes submitted by the Tramways and Elec- 
tricity Committee recorded the appointment of a deputation to 
meet representatives of the Bradford Corporation for the purpose 
of discussing the question of fares on the through journey between 
Leeds and Bradford. 


Liverpoo],—At the meeting of the Tramways Committee 
on September 30th, Mr. C. W. Mallins, the general manager, reported 
for the period from January Ist to September 24th that the 
receipts were £424,175, against 4409, 157: passengers carried, 
91,565,324, an increase of 2,558,889. Total distance travelled 
8,933,273 miles, an increase of 161,720 miles. 


Japan.—The following information is from the report hy 
H.M. Vice-Consul at Osaka (Mr. E. H. Holmes) on the trade of that 
district in 1909, which will shortly be issued :- Since the commence- 
ment of the year numerous schemes have been brought forward for 
the construction of electric tramways to various places in the 
neirhbourhood of Osaka. including one to Nara (a town of about 
45.000 inhabitants, situated 25 miles east of Osaka, another to 
Kyoto, on the opposite side of the Government railway to the line 
just completed, a line for an express tramway service between 
Osaka and Kobe, and many others. The only one, however, for 
. which a charter has been obtained is a line to Sakai, a prosperous 
city six miles to the south of Osaka, This line will run parallel to 


the Nankai Railway to Wakayama, which has already been 
electrified as far as Hamadera (four miles beyond Sakai), and is 
shortly to be electrified for the rest of its whole length of 40 miles. 
The other tramway schemes, however, are hardly likely to mature 
for several years.— Board of Trade Jow nal. 


Rochdale,—The Tramways Committee has approved 
the agreements with Bacup and Whitworth for the working 
of the lines in those areas, subject to a few minor alterations. 

A letter from the B. of T. has been received by the Committee 
with regard to the proposed double track in Blackwater 
Street. They have intimated that, thourh the scheme did not 
accord with their regulations, there was no engineering 
difficulty in regard to it. After some discussion, the Committee 
decided to postpone the construction of the double track for the 
present, at any rate. 


Rotherham.—The T.C. has confirmed a report of the 


Parliamentary Committee recommending that powers be obtainetl 


to run ruilless cars in the following districts :—(1) Wickersley, 


Bramley, Maltby. Tickhill ; (2) Whiston, Aston, Swallownest and 
Aughton; (3) Brinsworth, Tinsley, Catcliffe and Treeton; (4) 
Laughton, Brampton and Dinnington ; (5) Thorpe Hesley ; (6) 
Kimberworth to Blackburn. Also to provide and run motor- 
omnibuses in the same districts as railless cars ; and to extend the 
Wellgate tramway to the borough boundary on the Wickersley and 
Northern Roads, and also to Thrybergh village. 


Scarborough,—The Scarborough people are a curious 
blend of inconsistency. The Corporation would not touch municipal 
tramways with a long pole, consequently a private company obtained 
powers and laid down a trolley system about six years ago. Since 
then there has been much growling on the part of the townsfolk 
that the tramways have spoilt the streets, driven wealthy people away, 
and that generally they have been to the disadvantare rather than 
to the benefit of the town. Now the company has announced its 
intention of discontinuing the service on October 15th for the 
winter months, and all at once a sudden change has taken 
place in the attitude of the townsfolk. They must have 
& winter service, they say, and the tramway company must 
be held up to its obligations in this respect, whatever those 
obligations may be, which is & very moot point. The Cor- 
poration has taken the matter up, and a deputation has 
had an interview with the B. of T. and the Parliamentary agents of 
the Corporation. It has now been decided to state a case to the 
B. of T., the probabilities being that there will be a conference 
between the Tramways Co. and the representatives of the Corpora- 
tion. The desire of the Corporation is to ensure that there shall 
be & ''reasonable" winter service, but the more level-headed 
members recognise that everything will turn upon the interpreta- 
tion of the word " reasonable." and that if the Tramway Co. can 
show that they have provided reasonable facilities which were not 
taken advantage of, the Board of Trade may decide in their favour. 
So far as the legal aspect of the question is concerned, there is 
little by way of precedent to work upon, and the matter doubtless rests 
upon the interpretation of the Tramway Co.'s Act. The company 
have never abandoned the service in the winter months before, but 
the patronage accorded the cars outside the season has been most 
discouraging. Two years ago, however, the company discontinued 
the running of the cars on the North Cliff route during the 
winter, and clauses were then quoted against them and penalties 
threatened, but the decision of the Board of Trade was that there 
was no case against the Tramways Co. 


U. S. A.— According to Electric Traction Weekly, regular 
freight service has been established through the double tunnel 
built by the Michigan Central Railway under the Detroit River 
between Detroit and Windsor, Ont. Preliminary trial runs with 
freight trains hauled by electric locomotives took place on Septem- 
ber 16th, and it is expected soon to run a passenger service. The 
company is now taking up the work of electrifying the Detroit 
terminals. 


, 


Wallasey.—It is intended, when the next Bill is pro- 


moted in Parliament, to insert a clause asking for the withdrawal 


of the by-law forbidding vehicular traffic on the Promenade, so 
that a car-line may be laid along the Esplanade between the Evre- 
mont by New Brighton ferries. It is contemplated also to run 
electric tramcars through Tobin Street to the Ferry. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—According to recent returns, the telephone 
circuits in the various States at July sth, 1910, were as 


follows: — 
| Metallic Single No. of 
State. circuits. wires. exchanges. 

J. S. W. 15.852 12.339 140 
Victoria 2.326 15.918 55 
Queensland 4,147 2.813 61 
South Australia ; 2,041 1.895 29 
Western Australia... 4,476 955 42 
Tasmu nia .. 1,308 1.027 28 


i 
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Brazil.—The Ministry of Communications and Public 
Works has obtained a credit of 383,260 milreis (about £24,000) to 
meet the cost of the construction of a telegraph line from the State 
of Matto Grosso to that of Amazonas.— Board of Trade Journal. 


Submarine Telephone Cable.—A  lead-covered and 
armoured 16-pair cable has been laid across Chesapeake Bay, U.S.A., 
having a length of 5 miles, and weighing nearly 232,000 lb. It 
shortens the route between Baltimore and Cape Charles by 
50 miles. 


Wireless Lighting.— According to the Daily Telegraph, 
M. Valdemar Poulsen, who has for a long time made a special study 
of wireless lighting, carried out a successful experiment on Friday 
last. "While his assistant stood in one room holding two incan- 
descent lamps, the inventor went to another room and placed his 
transmitting apparatus in position. On pressing the two contacts 
the lamps were lighted and extinguished. There was no connection 
of any kind between the apparatus and the lamps. Whether the 
lamps were lighted with energy transmitted in the form of ether 
waves, or whether the latter were merely used to switch them on 
and off, is not made clear by this report; in the latter case, of 
course, there would be no novelty. 


Wireless Telegraphy.— In connection with a scheme 
for National Defence, the wireless telegraph station at Liverpool is 
to be removed to the grounds of the Seaforth Barracks. 

The Marconi Wireless Telegraph Co. states that a message from 
Mr. Marconi, dispatched just prior to his departure from Buenos 
Ayres, on Saturday, announces his success in receiving, while in 
that port last week, wireless telegrams transmitted from the 
Marconi trans-Atlantic stations at Clifden, Ireland, and Glace Bay, 
Nova Scotia. The transmission was effected direct over the distance of 
some 6,000 miles, norelay station being employed. Theconstruction of 
a high-power Marconi station at Punta del Este, Uruguay, is to be 
proceeded with at once. The European station which will be used 
for the exchange of radio-telegraphic traffic with South America is 
situated at Coltano, in Italy, and is now nearing completion. 

Experiments were recently carried out in the transmitting of 
signals to the ground from airmen in flight; Mr. R. Loraine was 
the aviator, and an apparatus designed by Mr. T. Thorne Baker was 
employed. Transmission was effected over a distance of about 
1 mile. 

The Fessenden Wireless Telegraph Co., of Canada, has made a 
proposal to the Royal Commission on Trade Relations between 
Canada and the West Indies, relating to an All-Red route of 
telegraphic communication for Imperial defence, and cheaper rates 
between Great Britain, Canada and the West Indies. The company 
claims, says the Krening. Standard, to have succeeded in trans- 
mittiug messages at a rate of 250 words per minute. and expects 
ultimately to reduce the trans-Atlantic rate to id. per word. Ou 
the face of it, the proposal appears to partake of the imaginative 
character with which wireless telegraphy in the past has so often, 
and regrettably, been associated. 


—— P 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Australia. — October 17th. Telegraph and telephone 


material for the Deputy Postmaster-General, Hobart. Common- 
wealth High Commissioner's Office, 72, Victoria Street, London. 


VicTORIA.— Telephone cable and insulators, for the P.M.G.'s 
Department in Victoria. See Official Notices" September 2nd. 

November 22nd and 19th.—Telephone cable and testing instru- 
ments, for the P.M.G.'s Department. See Official Notices " to-day. 


TASMANIA.—October 17th. Telegraph and telephone instruments 
and material, for the P.M.G. See Official Notices September 2nd. 

MELBOURNE.— October 25th.—Deputy Postmaster-General. Elec- 
tric lighting material (Schedule No. 311). See this column in last 
issue. 

November 2nd.—1,000 25-c.P. metallic-filament lamyps. for 110 
volts, D. c., for the P.M.G.-s Department in New South Wales. See 
Official Notices’ September 30th. 

November 2nd.—Insulators, covered wire, phosphor-bronze wire, 
and ralvanised-iron stranded wire, for the P.M.G.s Department in 
Queensland. See " Official Notices " September 30th. 

November 23rd.—Cable. ironwork, pipes, conduits, switchboards, 
telegraph and telephone instruments, &c., for the P.M.G.s Depart- 
ment in Queensland. See Official Notices September 30th. 

INVERELL (N.S.W.).—November 14th. Complete electrical plant 
for the municipality (J. E. Donoghue. engineer, Margaret Street, 
Balmain).— Australian Mining Standard, 

WESTERN AUSTRALIA.—November lst. 
cables, &c., for the P.M.G.s Department. 
to-duy. 

Barking, — October 12th. Tramears, complete with 
trucks and electrical equipment, for the U.D.C. Henley L. Howard, 
Tramway Manager and Engineer, Electricity Works, East Street 
(returnable deposit, 108. 6d.). 


Instruments, ironwork, 
See" Otticial Notices 


Bolton, — Ther electricity works engineer is to obtain 
tenders for a pump for the cooling tower, 


. ending November, 1911. 


Bootle.—October 10th. Alternate tenders for coal for 
the electric light station for the T.C., for six or 12 months. from 
November 17th. Borough Electrical Engineer, electric light station. 
Pine Grove, Bootle. 


Chesterfield,—October 10th. Fine slack coal (up to 
5,000 tons) for the electricity works of the T.C. R. L. Acland, 
Borough Electrical Engineer, Chatsworth Road. 


Chester-le-Street (Co. Durham).— October 19th. 
Installation of electric light, power and ventilating fan at the 
Infectious Hospital, and erection of about 600 yd. of overhead 
single-phase transmission line with underground connections across 
main road.for the R.D.C. R. V. Dickinson, clerk, Union Offices 
(returnable deposit, 10s. 6d.). f 


Edinburgh.—October 10th. Steam turbines, A.C. genc- 


rators, condensing plaut, and internal parts of cooling towers. See 
„Official Notices September 16th. 


France.—February, 1911. The Prefect of the Depart- 
ment of Calvados, at Caen, is inviting tenders for the construction 
and working of a metre-gauge railway, to be operated either by 
steam or electricity. 


Great Western Railway.—October 8th. Stores. in- 
cluding a number of electrical and telegraph items, for the year 
See Official Notices " to-day. 


Halifax.—October 17th. One 1,500-Kw. turbo-alternator 
with condenser, two 750-KW. rotary converters with transformers, 
and switchboard and platform, for the Corporation Electricity 
Department. See Official Notices September 30th. 


Johannesburg.—November 4th. Five electric tram- 
cars for the Municipality. Tenders to Town Clerk. Specification. 


&c. to be seen at Commercial Intelligence Department of the 
Board of Trade, London. . 


Leeds,—Thie general manager of the Corporation tramways 
has received instructions to obtain tenders for the supply of stoppiny- 
place indicators. 


London,—Hackney.—October 13th. 90,000 pairs of 
white open-type arc-lamp carbons, for the Electricity Department. 
See Official Notices" September 23rd. 

October 12th.—Electrical installation at the Sherington Road 
Central Elementary School, Greenwich, S.E. See Official Notices 
September 30th. 


Margate.—October 17th. Dust destructor, for the T.C. 
E. A. Borg, Borough Surveyor, 13, Grosvenor Place. 


New Zealand.—December 15th. Installations of wireless 


telegraphy at Doubtless Bay, Gisborne, Cape Farewell, Sumner and 
Bluff. See “ Gfficial Notices " August 5th. 


Spain.—October 12th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders for the supply of 90 tons 
of bronze wire, 3 mm. diam.. and 10 tons ditto, 5 mm. diam. 

The municipal authorities of Romeral (province of Toledo) have 
just invited tenders for the concession for the electric lighting of 
the town during a period of 15 years. 


Nwansea,—October 12th. Small steam coal for the 
Corporation electricity works, for three. six, or twelve months: 
approximately, 2,300, 3,500 and 7,000 tons respectively. Borough 
Electrical Engineer. 


West Ham.—October 13th. Electric light installation 
in the Receiving Homes, Aldersbrook Road, Wanstead, N.E.. for 
the West Ham Union. See "Official Notices" September 30th. 


CLOSED. 


Black pool.—The Corporation has accepted the tender of 
the Brush Electrical Engineering Co., Ltd., for a 40-H.P. motor. 


Bolton.—The Tramways Committee has accepted the 
tender of the Hadfield Steel Foundry for points and crossings. T 

The Electricity Committee has accepted the tender of Mr. J. 
Greenhalgh for glazing the boiler-house roof. 


Cape Town,—In connection with the Union celebrations 
in Cape Town. the following tenders have been accepted Ium 
natiou of the Houses of Parliament and Supreme Court Builds 
Messrs. J. M. Horn & Co, £475; illumination of Governwen 
Avenue, British General Electric Co., £400. 


ry x 1 : acc l 
Derby.— The E.L. Committee of the T.C. has Dum 
the tender of the Union Electric Cog Ltd., for 50,000 carm 
45 per cent, discount off price list, 
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Grantham.— The Board of Guardians has accepted the 
tender of the Urban Eleotrig Supply Co., Ltd., for installing elec. 
tric plant capable of pumping 400 gallons of water per hour from 
a well to a water-tower tank, with the necessary motor, starter, 
switches, fuses and wiring, 


London,.—The L. C. C. has accepted the tender of Pinchin, 
Johnson & Co., Ltd., for the supply of insulating varnishes for the 
tramways. 

MARYLEBONE.—The B.C. has placed an order with Mesars. 
S. Williams & Co., at £85. for a coal grab for the generating station. 

STEPNEY.—The Electricity Supply Committee recommends the 
acceptance of the following tenders for coal :— 

E Blackmore & Co.+-2,000 tons screened peas, lls. 6d. 

. Foster & Co. — 9,500 tons washed peas, 10s. 7d. ; 


peas, 9s. 9d. 
G. Hinchliffe & Co. — 92,000 tons screened or washed peas, 11s. 6d. ; 1,000 tons 


nutty small, 9s. 9d. 


Newport. (Mon.).—The Caan contract for con- 
tinuous- current electricity meters has been divided between the 
Electrical Apparatus Co., Ltd., and the British Westinghouse Elec- 
tric Co. 


Salford.—'"l'he T.C. has accepted the tender, at £145 10s., 
of Messrs. J. P. Hall & Sons, Ltd.. for a compound vertical steam 
feed pump for the boiler house at the generating station. 


2,500 tons unwashed 


Thorner (Y orks.).— For the electric light installation at 
the new Parochial Hall, the d. of Mr. Walter Robb has been 
accepted. 


Tweefontein.—(ommercial Intelligence says that all the 
plant required for the Transvaal Hydraulic Power Syndicate's 
undertaking at Tweefontein is to be supplied by the British 
Electrical Federation. 


Whitehaven,—The Electricity Committee has accepted 


the tender of Mr. David Burns. of Whitehaven, for the electric 
light installation at Irish Street Schools, with screwed tubing. 


FORTHCOMING EVENTS. 


North of England Institute of Mining and Mechanical Euginsers.—Saturday, October 

h. At2p.m. Paper on '' Experiments illustrative of the Intlammability 

of Mixtures of Coal-dust and Air," by Dr. D. P. Bedson, will be open for 
cussion. 


Manchester Association of Ensineere.— Saturday, October 8th. Opening meet. 
ing of the session. Visit to the University of Manchester, 2.45 p.m. Tea 


at the Grand Hotel at 5.30 p.m. Inaugural address at 7 p.m. by the president . 


Mr. W. Fox. 
astitution of . Engineers (Graduates! Aesociation).—Monday, October 
10th, 1910. At „Recent Improvements in Wood-working 


Machinery,” by Mz. Albert E. Harris, gradaate, of London. 


anos ef Electrical Engineers (Manchester Local Seetieu).— Friday, October 
14th. Conversazione at the Whitworth Institute. 7.80 p.m. {Tickets from 
the secretary, Mr. H. W. Wilson, 19, Bragennose Street, 3s. 6d. ; ladies, 2s. 6d. ;. 


Junior institution ef Engineers and Society of Engineers. —Monday, October 10th. 
At 7.30 p.m. At Caxton Hall, Westminster. Lecture on The Law Relat- 
ing to Engineering," by Mr. L. W. J. Costello. (Lecture I.) 


NOTES. 


Electric Shock Fatality. —An inquest was resumed on 
September 30th into the cause of death of John Peel. an assistant 
winder, who was killed in the winding-engine house at Denaby 
Main on the evening of September 20th. According to a report in 
a Rotherham newspaper, the proceedings were watched by Mr. 
H. M. Pickering (Chief Inspector of Mines), Mr. Poole (H. M. 
Inspector of Mines), Mr. Nelson (Electrical Inspector of Mines) 
and Mr. A. H. Barnard (agent for the Denaby and Cadeby Collieries, 
Ltd.). — John Edgar Holcroft, a winding engineman at Denaby 
Main, said he was working with Peel on that evening, and Peel 
assisted him to draw the “afternoon” men out. About 11.10 he 
heard an “Oh!” from Peel, and stopped winding. Guided by a 
faint groan, he went round the engine and found his assistant 
Teclining across the steel fence. There were no signs of life. 
Answering Mr. Pickering, Holcroft said he had sent Peel to refill 
the water tanks. The water had to be kept at a certain temperature, 
and the heat was generated by electricity. Holcroft himself had 
tested the water with his naked hand, but never when the motor 
was running, and Peel quite understood that it was dangerous to 
touch the water when the engine was running.—Norman Walker, 
an assistant engineer, said if a person put his hand into the liquid 
when the motor was running he would receive a shock of 360 volts, 
which might conceivably be dangerous.—Dr. Gardner said a shock 
of 360 volts was dangerous to life. It was, he believed, capable of 
producing instantaneous death. Death was due to heart failure 
from shock.—' The jury agreed that Peel had been accidentally 
killed by an electric shock sustained by putting his hand into the 
liquid. 

Appointment Vacant.— Mechanical engineer for the 


Shoreditoh Electricity Supply Department (£3). See our advertise- 
ment pages in this issue. 


An Abortive Contract,—The following facts, bronght 
to our notice by the Davis Electrical Co., Ltd., of 17, Moor Street, 
W., will probably be of interest to contractors and manufacturers 
of electrical supplies :—Last year the Davis Co. quoted the Isle of 
Thanet Electric Tramways and Lighting Co., Ltd., of St. Peters, 
Kent, for their annual supplies of general stores. By reason of the 
wording of the specification. samples had to be inspected at the 
stores, St. Peters, which necessitated a special journey there for 
that purpose, occupying practically a day. The Davis Electrical 
Co. were in due course informed that their tender for certain 
supplies had been accepted, but from that day to this they have not 
been favoured with a single order for the accepted portion of the 
tender. They addressed a courteous letter to the engineer and 
manager, pointing out the entire absence of orders, and asking for 
some explanation, but that gentleman, we are informed, did not 
even acknowledge the letter. As the Isle of Thanet Co. are now 
inviting tenders for next year's supplies, the Davis Co. have thought 
it a very good time to draw attention to their business methods. 
It can hardly be supposed that a company operating both electricity 
supply and electric tramways has had no need to purchase stores 
such as those contracted for during the year: to buy them else- 
where than from the contractor, on the other hand, would be a 
breach of faith which could not be too strongly condemned. Con- 
tractors would do well to stipulate for a minimum quantity to be 
paid for, whether used or not. 


* Ichabod." —There was a time when to be depicted in 
the cartoons of Vanity Fair was an honour worth attaining ; 
when that honour was awarded with discrimination, unbiased 
by other considerations. Alas! the glory has departed. 

Our readers may remember that some years ago we pilloried in 
our Notes a ridiculous ' invention "—an electromagnetic gun, 
which. it was claimed, could throw a 2.000-lb.' projectile from 
London to Paris, but which had no recoil ; we pointed out that the 
most elementary calculations showed this invention to be a 
dynamical impossibility, apart from the obvious fact that accord- 
ing to one of the claims made for it, it violated one of Newton's 
laws. This was described in eulogistic terms in an article by a 
retired colonel of the Royal Engineers, and was attributed to a 
Mr. W. S. Simpson. To our astonishment we find in Vanity Fair 
of the 28th ult. a portrait of Mr. Simpson, over the legend 
„Science and Invention"; and in the article on Men of the 
Day." that gentleman is belauded as an inventor-poet, a wonder- 
worker. the inventor of numerous epoch-marking discoveries, 
including the marvellous gun, the greatest modern invention in 
gunnery ! 

The author of the artic ‘le, who writes “ missive” for "missile," 
and ' ' animalcula," may ne pardoned for his want of knowledge 
of “science and invention’: but there should be some responsible 
person in authority, capable of discriminating between genuine 
and groundless elaims-to recognition as a man of the day.“ | 


Copper.—The reduction ou stocks for the month of 
September, 1910. amounts to 3,545 tons, a considerably higher 
emount than for the preceding month. or than the average (about 

2.500 tons) by which stocks have fallen per month since their 
highest, in February. The reduction has been entirely in stocks at 
British ports, French stocks having gained 287 tons, and Australian 
shipments being higher during the month (8,900 tons afloat for 
September 30th, against 7,775 for end of August). 
America shipments have increased., supplies both to British ports 
and the rest of Europe being well up to the average. Spain and 
Portugal are rather low, and other sources the same. Shipments 
from Chile are above average, and Australia shows 4,450 tons, 
against an average of 3.235. Total deliveries are high, 4: 5,987 tons, 
as shown by Messrs. Merton's circular, being the largest amount for 
over two years. American stocks are only given up to the end of 
August. The quantity shows a falling-off of only 7 781 tons from the 
preceding month. l 


Educational Notes, —Us1v ERSITY Extension Lec- 
TURES.—-Mr. Banister Fletcher, F.R.I.B.A., was to commence a 
course of 24 University Extension Lectures on “Ancient Archi- 
tecture” at the British Museum, on Tuesday last, and a course of 
24 lectures on Medi: val Architecture," at the Victoria and Albert 
Museum on Monday last. Fullparticulars from Miss Gaudet, 120, 
Cheyne Walk, Chelsea, S.W. 

CHESTERFIELD MUNICIPAL TECHNICAL SCHOOLS. We have 
received the syllabus for 1910-11, showing that lectures are pro- 
vided in electric light and power distribution and electricity in 
mines, by Mr. E. P. Austin, assistant engineer at the municipal 
electricity works. We understand that the mining classes have 
been cordially supported by the principal mining companies in the 
district in recent years. 

EVENING CLASSES FOR ENGINEERS ON SHIFT.—The question 
how suitable provision could be made for shift engineers to improve 
their knowledge by attendance at evening classes was discussed in 
our columns at some length last year: the difficulty was that, 
owing to the recurrent changes of shift, the continuity of the 
evening courses was constantly interrupted, and would-be students 
were disheartened. 

This drawback has now been entirely removed in the case of 
Battersea Polytechnic, for we are informed by Mr. A. W. Ashton 
that he has been able to arrange for day classes in connection with 
most of the electrical engineering classes, so that students on night 
shift can attend in the daytime the lectures which they would 
otherwise miss. We commend this arrangement to the notice of 
engineers on shift duty, and the authorities of other teaching 


institutions. 


From South . 
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Institution and Lecture Notes. ASSOCIATION OF 
CHARGE ENGINEERS.— The programme for the 1910-11 


. 


session, which opens next week with the residential address of 
Capt. H. Riall Sankey, includes the following papers :— 


Wednesday, December 7th.—“ Practical Notes on the Working 
and Control of Steam Boilers,” by Mr. J. B. C. Kershaw. 
Wednesday, January 11th, 1911.— Engineering Plant in Insti- 
tutions,” by Mr. A. E. Wheeler. 

Wednesday, February Sth.—“ Overtype Superheated 
Engines,” by Mr. W. J. Marshall. 

Wednesday, March 8th.—*' Gas Producer Plant," by Mr. W. A. 
Tookey. . | 

Wednesday, April 12th.— Well Boring and Wells," by Mr. 
W. H. Booth. 


MANCHESTER ASSOCIATION OF ENGINEERS.—We 
have received a copy of the syllabus for the 1910-11 Session, which 
opens to-morrow, October 8th, with the presidential address of Mr. 
Wm. Fox. The papers announced for between now aad March 
next include such subjects as water-tube boilers, Humphrey pumps 
and compressors, motor-cars, condensing plant, large gas engines, 
and large steam rolling and blowing engines. 


Steam 


On Monday next a course of 12 lectures by Mr. II. Mf. Hobart, 
M. Inst. C. E., on The Design of Continuous-Current Machines," 
will commence at University College, Gower Street; the hour 
chosen for the lectures is 5 p.m., it having been found that, at 
this time the largest classes are obtained, as both the students at 
the College and young men in business are then able to attend. 
A similar series of lectures will be given by Mr. Hobart on " Ine 
Design of Alternating-Current Machines," later in the session. 
Each lecture will be followed bv one hour's drawing-ofiee work. 
Particulars can be obtained from Mr. W. W. Seton, at the 
College. 


LECTURES ON THE LAW RELATING TO ENGINEER- 
ING.—The Council of the Society of Engineers (Incorporated), in 
conjunction. with the Council of the Junior Institution of En- 
gineers, has arranged for a course of six lectures on ‘Tye Las 
Relating to Engineering,” to be delivered by Mr. L. W. J. 
Costello, at Caxton Hall, Westminster, at 7.30 p. m., on the fol. 
lowing dates: — October 1oth and 26th, November gth anid 21st, 
and December 7th and 19th. Applications for tickets should be 
made to the Secretary of the Society of Engineers at 17, Victoria 
Street, Westminster; or to the Secretary of tlie Junior Institution 
of Engineers, 39, Victoria Street, Westminster. 


INSTITUTION OF CIVIL ENGINEERS.—The Council has 
made the following awards in respect of papers published in Sec- 
tion II. of the Proceedings for the session 1909-10 :—A. Telford 
gold medal to Major W. W. Harts, U.S. Army (Nashville, Tenn.) ; 
a Watt gold medal to Mr. A. Trewby, M.A. (London); a Cramp- 
ton prize to Prof. A. H. Gibson and Mr. A. Ryan (Manchester); 
and, Telford premiums to Messrs. W. R. Baldwin-Wiseman, M.Sc. 
(Southampton); and O. W. Griffith (London), W. E. Lilley 
(Dublin), W. Corin (Svdney), J. A. Saner (Northwich), and F: O. 
Blackwell (New York). The Indian premium for 1910 has been 
awarded to Mr. C. W. Lloyd-Jones (Secunderabad). 


CITY AND GUILDS TECHNICAL COLLEGE, FINS- 
BURY.—A special course of six lectures on India-Rubber" is 
to be delivered by Dr. P. Schidrowitz at the above college. The 
first of the series will be delivered on October 12th at 7.30 p.m. 
A fuller announcement appears among our advertisements, 


The Gas Co. and Islington Electric Street Lamps— 
An Apology.—The following is a copv of a report from the 
Lighting Committee, dated September 28th, 1910, appearing in 
the Islington Borough Council's Agenda which will be submitted 
at 7 p.m. to-day (Friday) :— 

“We have had under consideration a report from the electrical 
engineer calling attention to interference with one of the Council's 
electric lamps by officials of the Gas Light and Coke Co. 

»The company's attention has been directed to the matter, and 
they have tendered a written apology, but we think it desirable 
that the Council should be made acquainted with the circum- 
stances, as it will be necessary to recommend that legal action be 
taken against the company if such interference is continued." 


Inquiries.— Makers of the “O.T.” dry cells are asked for; 
also makers of fancy cardboard shades, of the * Lamb" blow 
Jamp, and of automatic machinery for turning out chains welded 
by the electric arc. 


The New Laboratory at Dundee.—The new Peters Elec- 
trical Engineering Laboratory was formally declared open on 
Thursday, October 6th, by Prof. Ernest Rutherford. The labora- 
tory was given to the University College, Dundee, by the Misses 
^). . ; , z H R f 7 
Peters, in memory of their brother, the late Lord Dean of Guild 
1 „ is Of handsome and substantial appearance. 

re ground floor consi a J. T 
55 us cents of a large dynamo room at the back, a 
large i ating-current room, battery room, high-tension and 
5 rooms. On the first tloor there is a lecture room, a 
LI N * L EI id : d i : 
ong photometric gallery, and a testing room. The cost was 4, 2,600. 


„Telegraphic Union.—The international jury which was 
charged with the duty of considering proposals for a monument to 
e the foundation of the Telegraphic Union, has de 

, e i 
ci ed not to recommend any of the designs for acceptance or 
Teward, but to propose the opening of a new competition 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—MR. W. A. TURNBULL, at 
present chief assistant electrical engineer to the city of York, was 
appointed on Wednesday last week resident engineer at the Stoke- 
upon-Trent electricity works, vnder Mr. C. H. Yeaman, the chief elec- 
trical engineer of the county borough of Stoke-on-Trent. 

The staff of the North Road electricity works, Brighton, have 
presented a case of cutlery to Mn. STANLEY GRAVETT on his 
marriage. : 

Mr. O. B. RICHARDSON having been appointed baths super. 
intendent under the Shoreditch Council, applications are being 
invited for the post occupied by him, namely, mechanical engineer 


in charge at Whiston Street generating station. 


Mr. L. Romero has been promoted by the Salford Electricity 
Committee to the position of Mains Engineer. Previously the title 
of the position was altered from that of Mains Superintendent, and 
the minimum salary was fixed at £180 per year, yising by £10 
every two years to £230. 


Tramway Officials.—The Derby Tramways Committee 
has recommended the T.C. to increase the salary:of Mr. F. HARDING, 
tramways manager, from £275 to £300 per annum: and that of 
Mk. C. BEACH, car-shed superintendent, from £150 to £160. 

Mk. A. T. LAMBERT, who has been appointed manager of the 
C:rporation tramways department at Maidstone, was on Friday 
presented. with a silver cigarette case and a case of pipes, by the 
er. ployés of Messrs. W. A. Stevens, Ltd., Maidstone, to which firm 
b. lis been works manager. 


tu eral, —The Chelmsford. staff of Messrs. Crompton and 
^ 1 C., have presented a case of cutlery to MR. H. J. HARROP on 
if rarrage. x 

The Newport (Mon.) Education Committee has appointed MR. 


D. A. JoxEs. of Machen, as lecturer in electrical engineering at the 
Technical Institute. 


ON Saturday last, at a smoking concert, the employés of the 
National Telephone Co. in Cardiff bade farewell to MR. B. WAITE, 
district manager of the company, and other officiale, on their leaving 
Cardiff to take part in the preparation of the inventory of the com- 
pany's property prior to its being taken over by the Government. 
A number of souvenirs were presented to Mr. Waite and his 
colleagues. | / 

Mr. F. PEAKE Sexton, A. M. I.E. E., who has just resigned the 
lectureship in engineering at the Central Technical Schools for 
Cornwall has started business as an “electrical engineer and 
scientific adviser " at Clarence Chambers, London Road, Kingston- 
on-Thames. 

Mr. G. F. DAVIDSON has resigned his position as manager of the 
electrical department of Baker Bros, electric light and power 
enyineers, Middlesbrough, after 11 years’ service, in order to 
up & position as manager for Messrs. Wallis & Watson, of Leeds 
Mr. Davidson is to be succeeded by MR. PERCY WaRREN. On 
account of Mr. Davidson's removal, he has been compelled to resign 
his position as hon. secretary of the Tees-Side Section of the Elec- 
trical Contractors' Association. Inthis office he will be followed by 
79 5 H. C. Watson, of the Central Electrical Works, Stockton-on- 

ees. 

Mr. J. MEEK, who has been for many years the West End repre 
sentative of the Edison & Swan Co., and also for some time their 
representative in the South and West of England, has resigned bis 
position, having purchased the business of Hancock & Rixon. 32 
Great Marlborough Street, W., electrical engineers and suppliers. 

Mr. H. R. TAUNTON, for five years with the Alliance Electrical 
to., Ltd., as engineer and branch manager in Glasgow and London. 
has recently joined the staff of the Edison & Swan Co. as manager 
of their Publicity Department. 


NEW COMPANIES REGISTERED. 


71.2 ' 1 

Whipple & Co., Ltd. (111.883).—This company was registered 
on September 21th, with a capital of £2,500 in £1 shares, to take over tor 
business of a manufacturing electrician, electrical engineer and contre) 
carried on by C. R. Whipple at Cook Street and Cable Street, Liverpo? oe 
*" Whipple & Co." The subscribers (with one share each) are C. R. M n ! 
10, Clive Road, Wallasey, electrical engineer; L. Richards, 204, 9 9 5 
Street, Liverpool, tailor; J. 8. Williains, 14, Dale Street, Liverpool, char than 
accountant. Private company. The directors are to number not sag P . 
two or more than four: C. R. Whipple is the first managing director; 4 
tication, 100 shares. Registered oftice, 9, Cook Street, Liverpool. 


: i ; E * m- 
Allmanna Svenska Electric Co., Ltd. (111,849).—This ae, 
pany was registered on September 23rd, with a capital of £5,000 in 8l 
to carry on the business of manufacturers of, and dealers in, 
mechauical and other machines, appliances and apparatus, Ke. at 
seribers (with one share each) are :—S. Busch, Norfolk House, Cannon i SU 
E.. C. managing director; J. L. Fuller, Norfolk House, Cannon sweet tha 
director. Private company. The number of directors is not $9 DE lee 
three or more than six; the first are J. S. Edstrom, J. L. Fuller, K. 
p. H. Busch; qualification, one share. Registered by Bristows Coo 
Carpuiae] à, Copthall Buildings, E. C. 


- 
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CITY NOTES. 


Dick, Kerr & Co., Ltd. 


Mr. JOHN KERR (chairman) presided on Thursday last week at the 
Cannon Street Hotel, E.C., over the ordinary general meeting of 
the above company. 

In moving the adoption of the report, the CHAIRMAN said that 
before immediately proceeding with the company’s business, he 
would like to make a brief, perhaps insufficiently brief. reference to 
the great loss the company had sustained in the tragic death of 
their managing director, Mr. George Flett. He was killed as the 
result of a motor accident at Birmingham on July 27th last. Mr. 
Flett was associated with the company for nearly 30 years, and 
ever since its formation as a limited liability company had 
acted as managing director. The shareholders could understand 
the grief of his co-directors on learning of his sudden death. 
His early demise, in the fullest business vigour, left them 
with nothing but one gre«t regret. The directors were most 
grateful to the many business friends and business sompetitors who 
gave expression to their sympathy at the company’s loss, but more 
especially to their high appreciation of Mr. Flett's splendid 
charecter as an honourable and high-class business man. To those 
who had the pleasure of working alongside of him for many years, 
one and all could bear testimony to his manly and generous 
disposition. It added to the sadness of the atfair to think that 
certain work he had strenuously toiled at, and iaid the foundation 
of, might so soon materialise, and he would not be there to see the 
harvest reaped. Mr. Flett had indicated his desire to gradually 
retire from the more exacting duties of managing director, but 
little did they expect that his business career would be cut 
off so early in this suddenly painful manner. To his relatives he 
was sure they wonld one and all be prepared to extend their 
respectful sympathy in their great bereavement. Mr. Rutherford, 


who had for a number of years acted so ably as assistant 


managing director, had been appointed managing director. Other 


arrangements as to the management were receiving the directors“. 


close attention. Regarding the past year, he was sorry to say that 
the views he expressed at the last meeting. and he might also 
include the year before, as to the extreme coinpetition in the elec- 
trical trade, had proved only too true. Naturally, with a demand 
none too brisk, prices were likely to rule low, but in many cases 
figures were quoted by some firms below the cost of production. 
In times of depression all industrial concerns had to face restricted 
profits, but there was a point where discretion should cry a halt. 


Foreign competition also helped to aggravate matters. After three 


years of dull times, a period seemed at hand when there wonld in 
many directions be a great expansion of electrification in this 
country and abroad.. When this was realised, there would, he 
trusted, be plenty of work for all concerns engaged in the industry. 


The earlier anticipation of progress in electrification might have 


been disappointing, but in some respects the delay might prove, 
after all, of advantage to buyer and seller. The year now being 
dealt with must be equally a disappointment to the shareholders 


and the directors. The future was brighter, and without the 


directors holding too optimistic views, they were of the opinion 
that the work at present on hand and in prospect made the 
outlook distinctly encouraging. In a period such as they had gone 
through, it. might be a satisfaction to them to know that in matters 
of depreciation and other provisions the directors had in no way 
departed from precedent, and everything had been dealt with 
in the most careful and conservative manner as in the past. 
The policy of keeping in reserve a goodly sum in times of prosperity 
had been fully warranted. The directors felt justified in trenching 
on the carry forward on this occasion, but it was their earnest 
hope that it would be the last. 
comfort. As they would see by the balance sheet, they had in 
bills £22,566, cash £690,950, and investments £139.228, or together 
£231,744. Regarding the investments, at the price at which they 
stood in the books, the return was a little over 6 per cent. per 
annum. There were no points in the accounts requiring special 
mention. After due consideration, the board decided to take up 
the manufacture of 
gatisfactory character had been concluded to make turbines under 
the Bergmann patents. It was hoped that this departure would 
be the means of increasing their business in large alternators, for 
which they had a good reputation. The works had been maintained 
in a high state of efficiency, and everything was being done to 
cheapen the cost of production while maintaining the highest 
standard of workmanship. If he might respectfully suggest it to 
the financiers of this country, it would be to their ultimate 
advantage, as well as to the advantage of their industrial concerns, 
if they could use their good influence to see that as tar as possible 
the money provided by the British investor was expended, as 
regarded material, in providing employment for their own people. 
German and French financial methods were an object lesson in this 
respect. He could not conclude without expressing the directors' 
thanks to the staff for their zeal in promoting the interests of the 
company. 

MR. C. T. CAYLEY (deputy chairman) seconded the motion. 

A SHAREHOLDER asked whether the chairman could give them 
any information as to why there had been adverse competition 
during the past two or three years, in spite of the Board of Trade 
returns. Was it that some big firm was endeavouring to crush out 
the smaller concerns, or was it because there was not enough work 
to go round? He had recently been in Manchester, and had gone 
into a shop which was not directly competing with Dick, Kerr and 
Co., and there they had 800 more hands than this time last year; 


Their financial position was one of- 


steam turbines, and arrangements of a 


he did not know whether that was because that parlours: concern | 
was taking work at low prices or not. 

The CHAIRMAN remarked that he thought there was ‘not enough 
work to go round, and consequently that accounted for the extreme 
competition. As tothe supposed boom in trade, he believed that it 
only existed in the mind of Mr. Lloyd George. 

The report was adopted. 

On the motion of Mr. J. BARBER GLENN, a vote of condolence to 
the relatives of the late Mr. George Flett was carried. 


Anglo-American Telegraph Co., Ltd.—The directors 
have resolved, after placing & 5, 000 to the credit of the renewal 
fund, to declare an interim dividerid for the quarter ending 
September 30th, 1910, of 15s. per cent. on the ordinary stock and 
£1 10s. per cent. on the preferred stock, less income-tax. 


South Metropolitan Electric Light & Power Co., Ltd. 
—The warrants for interest on the 41 per cent. first mortgage 
debenture stock for the half-year to Octaher Ist, 1910, were posted 
last week. 


Eastern Telegraph Co.—The directors announce the 
payment, on October 15th, of dividend at the rate of 3} per cent. 
per annum, less income-tax, on the preference stock for the quarter 
ending September 30th, 1910. and the second quarterly interim 
dividend of 1} per cent. on the ordinary stock, free of income-tax. 


Calcutta Tramways Co., Ltd. 
2s. 6d. per share has been declared. 


Brisbane Eleetric Tramways Investment Co., Ltd.— 
The directors have decided to pay, on November Ist, an interim 
dividend of 4s. per share (or at the rate of 8 per cent. per annum) 
on the ordinary shares, as compared with 3s, 6d. per share last year. 
In regard to dividends on the ordinary shares, the directors 
intimate, according to a financial daily, that, notwithstanding a 
substantial increase in net receipts, their policy is to recommend 
that the distribution in the immediate future should be restricted 
to 8 per cent. per annum, and that the surplus profits, after making 
adequate provision for depreciation, should be reserved for the 
equalisation of dividends and the general purposes of the company. 


— An interim dividend of 


Rio de Janeiro Tramway, Light and Power Co., Ltd. 
— The directors have declared a dividend of 1} per cent. on the 
issued capital stock. 


British Columbia Electric Railway Co,—According 
to the Times, the board have issued a circular stating that they have 
decided to make a further issue of £600,000 of capital. and to offer 
the same to the preferred and deferred ordinary stockholders. The 
new capital will be divided as follows :—200,000 5 per cent. cumu- 
lative perpetual preference shares of £1 each, at Is. premium; 
200,000 preferred ordinary shares of £1 each, at 2s. premium ; 
200,000 deferred ordinary shares of £1 each, at 3s. premium. 


Halifax and Bermudas Cable C€o.— According to the 
Financial News, Mr. S. Skinner presided on September 22nd at the 
meeting of this company, and stated that the net result of the year’s 
working was an available balance of £5,737, as compared with 
£3,312 for the previous year. The company's cable had worked 
efficiently. During the vear debentures had been paid off to the 
amount of £10,000, and that debt was now extinguished. 


Cleveland and Durham Electric Power Co,—The 
directors report states that the capital expenditure on works during 
the last year has been KS. SI. This small outlay reflects the con- 
tinuance of trade depression which has retarded the amount of new 
business secured. The gross profits were 12,942, as compared with 
42.098 for the previous year; net profit £2,906, which must be 
deducted from the debit balance brought forward, leaving a debit of 
£751 to be carried forward. The connections to the system aggre- 
gate 36,283 H.P. This is an increase of 6,434 H. P. connected during 
the year. In addition 6.600 H.P. has been contracted for, and a 
number of important negotiations are in hand. 


Coutinental.— GERMAN V.— The  balauce-sheet of the 
Hamburgische Electricitatswerke Gesellschaft. of Hamburg, for the 
last financial year, shows a net profit of £123,459, as compared with 
£100,349 in the preceding 12 months, A dividend at the rate of 
8 per cent. is being maintained, 


Dundee. Broughty Ferry and District Tramways 
Co., Ltd.— At the annual meeting of the shareholders it waa 
agreed to pay a dividend at the rate of 2 per cent. per annum. 
Ex-Provost Brownlee. who presided, pointed out that the receipts, 
owing to the bad weather. had fallen by £117, but as there had 
been a saving on the working expenses of £ 122, they were able to 
recommend the dividend, 


United Electric Tramways Co. of Monte Video, 
Ltd.—According to the Financial News the results for the first half 
of the company s current year (ended September) make an excellent 
showing. The gross revenue for this period has amounted to 
£257.000. an increase of £25,100, so that for the whole of 1910-11 
there will probably be an expansion of about £50,000 in the income 
from the tramways, most of which should be retained in net revenue, 
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ELECTRIC TRAMWAY- AND RAILWAY 
| TRAFFIC RETURNS. 
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Fort- Receipts for | No. Route 
Locality, night the of | Total to date. miles 
| ended. | fortnight. b open, 
| | £ £ £ | inc. 
Aberdeen. Sept. 28 2,963 + 119 | 17 26,440 E 69 | .. ae 
Ayr so . Get. 1 586 i+ 12 | 20 8436 4 930; 8 |.. 
Bath .. Sept.28 | 1,846 f 138 | 39 82,569 + 1,99 - 
Belfast „ 30 8,119 + 824 26 106,133 :+ 5,190! 7 
Birkenhead.. . . Oct. 2, 2,261 Ut 23 , 26 29,017 (+ 721 |13°68: .. 
Birmingham Corp. Sept. 21 | 13,605 f 420 25 | 169,965 \+ 2,388 | 56:48 , 
Blackburn .. s „ 2! 2,605 |— 159 | 266 | 29,820 |— 1,164 | 14°13) 12 
Blackpool Corp. . " 29 3,879 4 273 | .. | 43,902 4 2,425 | TK e 
BlackpootF leetw’ Oct. 1 1,868 ＋ 189 | 13 19,711 + 884 A 
tBolton " .. |Bept.25 ! 2,299 |+ 123 | 26 601,502 1+ 23 28 ; 
Bournemouth „ W 9,80 |+ 9217; 258 | 52,673 |+ 4,601 | 21°90; .. 
Bradford „ 24 10,159 T 227 | 26 | 191,069 |+ 4,261 54811 
Brighton ..|Oct. 2 2,1358 f 127 257 28,892 + 177 | 9°5 : 
Bristol ee .. | Sept. 80 | 12,557 f 78838 «A ie - ` 
Brit. Elec. Trac. Co. 
Airdrie  .. v5 » 23 456 + 20 388 8,316 | + 59 ! 3:65! .. 
Barnsley .. „ B 333i — 1, 38 6,572 |+ 164 
Barrow ee » 2 519 + 28 38 10,101 |+ 1,476 | 5°37 
Cavehill .. "o » 23 205 ,— 7 i 38 3,000 j+ 162 
Devonport Y» s 23 955 ＋ 203 38 16,312 + 2,280 | &'85 | .. 
Gateshead 29 „ 23 1,996 '+1,010 38 87,539 |— 145 11255 
Gravesend $4 „ 23 497 ,— 48 | 338 7,973 |— |. 86| 65|.. 
Greenock.. EA „ 23] 1,303 + 1; 38 24,235 '+ 8,004 | 7°25) .. 
Hartlepool — ..| |, 93| 533 i+ 93 | 98 9,659 |+ 632 | 6°72] .. 
Kidderminster .. „ 23 231 |— 188 4,357 j+ 114 : 
tLeamington ; n. B 437 ＋ 17 | 38 6,537 |— 250 : 
Merthyr .. a „ 23 444 (+ 22 38 7,946 — 214 29|.. 
Metropolitan a, | | 16,296 72,481 38 | 285,800 |.-48,919 | 22 
Middleton 2x , 23 662 — 41 | 38 12,211 '— 744 85|.. 
Mid.Joint Com’tee! „ 23! 12,117 |+ 202 38 | 220,020 1,980 ] 
Oldham— Ashton „ 23, LIS |— 638 21,237 — 137 19°13] .. 
Peterborough s 29 | 25 — 7) 38 4,115 — 77 S BL! .. 
Potteries .. — .. „ 93| 9,566 |— 42 38 | 66,606 — 80/9299 |.. 
Rothesay .. „ 23 545 — 138 9,276 + 57 | 2°75) .. 
Southport S „ 23 62/4 11,38 11.560 1781817; .. 
8. Metropolitan.. „ 23 1,768 — 31 38 31,823 + 1.193 
Swansea . -— „ 23, 2,254 + 200 38 41,515 , 4,651 , 1255, .. 
Tynemouth „ 23 5H0 i+ 68 3B | 10,463 + 541 | 8°75 
Weston-s-Mare .. „ 461l ＋ 17 88 6,62 — 1263 
Worcester „ 23 642 T＋ 30 38 10,9981 7 217 | 6°75 
Wrexham - 23 200'— 37 88 3,714 |— 80 
Yorks. Wool. Dist.) „ 23 | 2,140 (+ 117/38 | 37,686 | 9,9495 | 17 
Miscellaneous » 23 481 — 13 | 38 8,367 (+ 815 
Burnley x ..[Oct. 1 2.584 — 72 T "m 2 S 
Burton-on-Trent .. | „ 8: 60 „ 161196 | 7204 „ '155 6.7% 
Bury. - "m „ 2. 2,510: 118,262 | 31,890 — 296 ! 22/5. .. 
tCarditt .. Sept. 17 2,301 — 425 | 56,691 — 40 eae 
Carlisle . : ue x. es ug | ede we 2a Nn 
*Chatham and Dist. „ 29 980 f 101| 39 83,525 |+ 1,220 1498 .. 
Cork .. T da | „ 29 1,003 |— 70 | 39 19,248 |+ 1,078 | 9&9. , 
Crovdon A ved 4» 29 | 3,443 |— 78 | " 43,529 7 3,311 11˙25 
Darlington .. — .. | Oct. 1 408 + 34 27 5415 + 376) .. |.. 
) Darwen Sept. 23 | 231|— 14, 25 6,322 — 118 | 4:86 | .. 
Dover... .. s „ 21 475 |- 20 25 6,131 7 165 475 
Dublin a $a „ 0 11333 ＋ 181 79,480 ＋ 1,653 | 5475! .. 
Dundee T m 4, 28 2.591% 85 195 24,01 |+ 433 15 
East Ham 'Oct. 1| 2223 7 231 268 27.862 + 939 8.5 
Exeter vx .. I Sept. 90 0760 — 16 26 8,908 — 701 55 
Glasgow Oct. 1 | 98,303 73,111 315,212 |.- 17,983 | 97715. 3:25 
Hastiness . „ 3 2.446 40 2 „ 
Huddersfield m „ 13,707 0 98 27 46,938 . 2,254 | 275! 1 
Hull .. - eie „ 1l, 0,2 ＋ 220 | 26 T1,082 | 3,635 ies 2 
Ilkeston — .. — .. Sept. 28 20 |+ 225 3,732 — 18606. 
Ipswich : «x (Oct. 1 927 T 66 26 12,155 f 651 10-5 
Kilmarnock Sept. 24 14387. 419 8,001 |+ 87 4255 
Lancashire United „ WW 2565 — 72/39 51,455 — 5x2) 39 
Leeds zs 925 „ 24 14,019 i+ 214 25 | 181,051 J 5,537 Sa 
Leicester ; ee P En v3 i-i - "T ví mA 
Leith .. „ A 617 189 12,297 4 48 87 3 
Liverpool .. - „ 24 | 92,200 |+ 459 387 | 424,175 | +15,017 |118°5) 4 
tL.C.C. 25 . 2l | 84,076 47,5610 | 1,047,086! 133,914 183. |. 9 
London United Oct. 1 | 18,609 |4-1,048 | .. | 252,297 10,678 as 
Lowestoft an | x T ai . T | e as 
Manchester „ 1 | 81,451 |+ 244 26 | 409,018 |+ 7,673 | 1 1 
Newcastle .. „ 1, 7,708 [— 42 | .. | 104,723 (+ 1,247 145 
Newport " .. Sept. H 1.349 7 48 , 26 18,005 T 728 | 14:5, .. 
Oldham. „ 25 3,597 — 91,6 48,989 — 975 28°95) .. 
Pontypridd .. ; see - E 2x " kv vx ss 
Portsmouth „ 2) 4,4034 95 25 67,210 — 1,473 | 151 
Preston T „ 28 1,416 — 70 26 19,307 — 13376 | .. " 
Rotherham.. "T € " ss x - PM " 
Salford m .. j Oct. B| 9,558 ＋ 479 26$ | 125,791 |+ 2,182 $ 
Shettield i „ 2 12,174 |+ 789 279 | 163,532 i+ 9,698 40 | *25 
Southampton Sept.28 | 2,257 |+ 69 26 29,646 f 676 | . s 
Southend-on-Sea .. „ 14] 1,015 t 200 24 16,076 + 1,738 | .. ea 
South Shields . Oct. 1| 1,121 % 11 | 267 15.3460 f 28 
Swindon  .. .. Sept. 21 815 j— Ss 12 9,04l | 1400 
Tyneside .. es „ 2 809 — 22 13 6,273 |+ 8200. 
Wallasey .. .. Oct. 1| 19004 6 267 26,074 |+ 26 "m 
Walthamstow... „ 1 1,486 |+ 176 | 26 19,764 |+ 1,819; 9 
West Ham ..  ..|Sept.22| 5,027 |+ 277 | 25 | 62,639 |+ 2,669 15˙25 12 
Wolverbampton .. „ 2 1,857 T 18 26 , + 8,213 |14'25 | 1:76 
Cen. London Rly... | Oct. 1 | 11,125 |+ 688 | 18 68,730 |+ 8,927 | 682 .. 
City & B. Lon. Rly. „ 2| 6,193 — 71138 40,001 |+ 165 | 7°26) .. 
Dublin-Lucan Rly, |Sept.30 835 |* 1113 2,308 T 126 | 7 
G. N. and City Rly. Oct. 1 | 9,78371|* 94 | 18 17,020 |+ 591 | 8'5 | .. 
L’pool Overh'd Rly. „ 2| 2,816 |+ 16 20,554 |+ 322 68,48 
Llandudno-Col. Bay Sept. 30 716 |+ 111482 | 13,0114 4 360 ne 
London Elec. Ry. Co.] Oct. 1 | 94,590 |+ 30 13 | 150,470 |+ 655 21255 
Mersey Railway .. „ 1|! 4061 |— 6418 25,472 T 813| 45 |... 
Metropolitan Rly, „ 2 31,527 141,016 | .. | 215,686 |+ 6,971 | 24:51 .. 
Met. District Rly. „ 1 21,047 71,1993 181,315 |+ 8.089 24 ks 
tAnglo-Argentine.. | Sept. 30 ‘ we 
Auckland .. ate Au 1 
Bombay (B.E.T.) .. Sept. 2 os 
Brisbane. . Aug. ss 
t Brit. Columbia Rly. se n 
Calcutta . b: ct. vs 
Cape Electric T.Ld.' si ee 
§ Kalgoorlie, W.A... Aug. z is " 
Madras os .. | Sept. 80 24,322 |+ 1,406 vs 
Montevideo.. ws Bept. 096 as 
Lisbon s 50 vs “3 e 
Perth (W. A.) .. | Sept. 80 i 


* Compared with the corresponding period of 1909. 
$ Includes horse, steam and other receipts, 


+ One week only. 
$ One month. 


STOCKS AND SHARES. 


P - 


Tuesday Evening, 


IT has taken the Stock Exchange a long time to get over the 
summer holiday feeling, but at last clear indications are manifest 
that the public begin to take renewed interest in stocks and shares, 
There is, it must be confessed by any Stock Exchange member, very 
little to attract or fascinate either class of House business at 
present, and a catalogue of reasons for depression in the markete 
might he compiled with only too much ease. In spite of circum- 
stances, however, business is certainly waking up, and the habit of 
investment begins to return. 

The slump in rubber shares is doing a good deal to unsettle other 
markets, and vague apprehensions of trouble fill the atmosphere, 
making their presence felt far beyond the immediate sphere of 
influence. Losses have been so heavy in connection with rubber 
speculations that to meet them there has had to be liquidation in other 
departments, The great troubles of the rubber market are two-fold. 
The first is concerned with the incessant drop in the price of the 
raw material, and the second has to do with the financial losses just 
mentioned. Just as the wildest optimism talked rubber to a 
sovereign per lb. six months ago, the prophets of pessimism now 


talk it to half-a-crown per lb. 


In the Home Railway market the outstanding factor is, naturally. 
the cotton trade position, which plays upon all stocks in this depart- 
ment, irrespective of their association with the lamentable differences 
of opinion in Lancashire. On Monday a decided change for the 
better came over the market, on account of the expectations that the 
lock-out—even if there were one at all -would be but a temporary 
matter. The latter developments. however, caused the situation to 
assume a more serious complexien, and prices went back. Central 
London Deferred fell & point. Other undergrounds are steady. 
The Brighton Company is said to be doing extremely well with its 
electrically-converted section. Underground Electric Railways 
Income bonds are down a point. The Ordinary shares of the com- 
pany are quoted nominally at 20s. 

Electricity Supply shares are the most high-and-dry (using the 
phrase in a metaphorical, and not a literally figurative sense) 
market in the Stock Exchange. A fortnight ayo there seemed to 
be the prospect of a glimmer of public interest striking across the 
shares, but this quickly faded, and once more deadness reigns, 
London Electric Ordinary shares have gone back z, and Metropolitan 
Preference gained a similar amount. Urban Ordinary are ex 2s. 6d., 
and the Preference too, but the prices have not moved from 158. to 


458. respectively. The Ordinary are in the singular position of 


giving a remarkable yield on the money at the present time: how 
long this will be maintained we should not care to prophesy. 

The Canadian-Latin group is irregular. Rio Trams have been 
extremely wild, varying between 102 and 108, At the moment 
they are 105}. Mexico Trams recovered rather more than theit 
fall Para Electrio Trams rose again to 73, and the 5 per cent. 
Debenture stock hardened to 991. Canadian General is 110 and 
120 for the Common and Preference respectively. 

British Columbia Electric Railway stocks show, comparatively 
speaking. big falls, which are due to the issue of the new shares. 
These latter, offered at 21s, 22s. and 23s. for the Preference, 
Preferred and Deferred shares, are being taken up readily by the 
proprietors. some of whom sold the old stocks to pay for the new 
securities, so that the quotations of the former are down, on account, 
not only of their being ec rights, but because sales have taken place 
as well. 

Anzrlo-Argentine Trams are better. London United Tramways 
Debenture eased off. Metropolitan Electric Trams have gone back 
again. 

Telegraph and Telephone issues are firm, but the market is resting 
a little after its vigorous advances in the first part of September. 
Direct United States shares are better, and Anglo-American Tele- 
graph Deferred is a trifle easier. Amazon Telegraphs have receded, 
but the rise in West India and Panama shares has been resumed 
with eagerness. 

There is a slight fall in National Telephone Deferred stock. 
Chili Telephones have the largest gain to their credit in this 
department, being 7s. 6d. higher. Marconi's at 168. 3d. are 
unmoved on the news that the inventor, while at Buenos Ayre. 
received wireless messages direct from Ireland and from Nova 
Scotia. Stocks and shares in the cable companies whose lines run 
to South America are also without alteration. Globe Ordinary !5 
à lower, ec 23. dividend, while the Preference, er 3s., show no 
change. American Telephone and Telegraph capital stock has 
gained 4, allowing for the dividend deduction of 2 points. The 
company is said to be in negotiation with one of the big American 
telegraph undertakings with a view to amalgamation. 

Callender's Debenture stock has gained 4, and Henley's issues e 
stronger in all three classes. Willans & Robinson's Preference an 
Dick, Kerr Preference have both declined. Aron Blectricity shares 
drooped to about 11s. 6d. British Westinghouse 4 per cent. Deben 
ture at 621 is è higher. 
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TELEGRAPH AND TELEPHONE COMPANIES. 
| Business done | 
Stock : Closing Closing usiness Cone | Rise +| Present 
= om NAME, or — E A last | Quotations Quotations wees Sanap or Yield 
i Share. | e, z Bep. 27th. Oct. 4th. 1910. Fall — per cent. 
. | | | | | | 
| 1906. | 1907. | 1908. | 1909. | | Highest Lowest. £ s. d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 | Nil | Nil | Nil | Nil | 88— 4i 88— 43 va: dip aa Nil. 
986,500 | Do. 5% Deb. Red. Iss. at 98 % script all paid | Stock |5% |5% 5 % 5 % | 95 — 97 | 95 — 97 953 | 95 417 7 
255,196,000 American Telephone & Telegraph, Cap Stock .. | $100 |8 95 |8% 8 8 % | 189 —142 141 —147 xd T 50 T 5 810 
| | | 
wipbojen |f: Do. -Oollat. Trust, 496 en 001 io 78000) $1000 | 4 % |4 96 |4% 4 0 — 95 94 — 96 Sh oii spire Ol) SED | 434 
558,460 | Anglo-American Telegraph . Stock 33% | 34% |£3 48. 38% | 67—69 | 67—69 8 ^ 551 
3,220,770 | Do. do. do. 6% Pref. Stock |6 4,16 95, 6 9, | 6 95, | 109 —111 109 —111 110 109} “1 5 7 2 
8,220,770 | Do. do. do. Deferred | Stock | 19% | 1 95 | 8/- | 25j- |  26%— 273 wt- 27 27 360 | —à | 112 7 
47,725 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 |5% 5 595,|595| 1014—1083% 1014—1083 pies EE 24 416 7 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 85 8 2 85 8  94— 10 9£— 103 105 10 1 | 317 1 
2,449,176 | Commercial Cable, Sting. 500 year 4% T Deb. Sk. Red. | Stock | 4% | 4% | 4 2 41% 854— 86 84— 86% dc i 2 412 6 
16,000 | Cuba Telegraph. vt 10 5 V 6 V 6 V | 6 96 Ri — 5j 8— 9% | 9i zs 6.6 4 
6,000 | 0 96 Pref. es a 85 se] 9 10 10 % |10 % |10 96 164— 17 164— 178 oo | 514 8 
12,931 | Direct 1 9 F 5 47 45 47 44 Bp— 34 88— Bhxd| .. | PUT 
6,000 Do. do. 10 95 Cum. Pref. 5 5 10 % 10 J 10 % 10 95 | _ 8ğ— 9 8,— xd EC à; 511 1 
80,000 Do. do. 44 % Debs. ..| 50 43% 4% | 4495 | 4195 | 101 —108 C $ 8 14 10 
60,710 Direct United States Cable 20 | 4895 | 43% | 43% | 4% | 168— 168 108— 16% 168 | 165 . 4 75 
86,000 | Direct W. India Cable, 44% Reg. Deb., 1to1, 200, R. | 100 4 r2 44 44% | 449% | 100 —102 100 —102 T SC : 488 
4,000,000 | Eastern Telegraph, Ord. Stock Stock 7 % | 7 17% |7 % | 183 —136 133 —136 135 1334 . 5 211 
2,000,000 Do. 84 % Pref. Stock. 100 8495 33 8495 33% 84 — 86 84 — B6 85% 84 : 4:1 6 
1,896,706 Do. 4% Mort. Deb, Stock Red. Stock 4% 4% 4% | 4 9, | 1024—1044 102 1043 s vi > 816 7 
800,000 | Eastern Extension, Australasia, and China Tele, 10 7 7 77 7 1271— 134 B 138 123 . 5 5 8 
752,400 Do. 4% Deb. Stock. Stock 4% 4% 4% | 4% | 100 —102 90 —10 1003 | 100 ‘ 818 5 
e Tels 495. MN 24 ee | 95 4% 4% 4 4% | 100 —102 ti Um js +4 | 318 1 
181,127 | Globe pose and Trust 10 53% | 54% | 53 54% | 104— 11 103— 10g xd 103 103 5 7 2 
181,127 do. 6 % Pref. . 3 10 |69$5,|16951|6 6% | 181— 1 55 18 xd 134 478 
150,000 | Great Northeen Telegraph, of Copenhagen. , 10 20 % |20 % |18 xb S0 — ai 304— 814 a | 514 8 
17,000 | Indo-European Telegraph : ..| 925 13 V [18 % |18 96 13 53 — 56 53 — 55 615 8 
$41,380,400 | Mackay Companies Common.  ..|810 33% 4 % 4 % 44% 94— 97 94 — 97 | 132 
$50,000,000 | Do. do. 4% Cum. Pref. 8100 4% 4% 4 4% 75 — 80 75 — 80 5 0 0 
894,190 | Marconi's Wireless Telegraph 23 T Nil | Nil | Nil | Nil | 2 3 — 8 | Nil 
72,680 | Monte "a Telephone Co., Ltd. Ord. . ez | 1 |6 «,|695,|695,|696 | * 8A | y 3 6 48 
86,492 do. do. 5% Pref.  .. 155555555 | HH WM . „ 5 311 
9,225,000 | National Telephone, Pref. Stock 100 |6%/6%/16%16%| 1041—105j | 101 — 1053 104i | 1044 A 513 9 
8,725,000 | Do. do Def. Stock `. 100 5 6 V 6 V 6 9, | 122 —124 1214—1234 1234 1211 —4 | 417 2 
15,000 | Do. do 6 % Cum. Ist Pref. 10 6 6 % 6 J 6 95 | 10 — 103 10 — 103 | A 511 8 
15,000 | Do. do. 6% Cum. 2nd Pref. .. 10 5 % 6 „ 6 „ 6 V 10 — 10 10 — 103 | 5 11 8 
250,000 | Do. do. 5% Non-cum. 3rd P., 1 to 250,000} 5 |595|595,|595|5 95 58— 5 bà— 58 4 10 11 
2,000,000 | Do. do. ' 9496 Deb. Stock Red. Stock | 84% 33% 33% | 34% 98 —100 98 —100 $ C 310 0 
1,983,598 | Do. do. 4% Deb. Stock Red. .. 10 4% 4% 4% 4% 99 —101 99 —101 1004 | 993 319 8 
179,813 | Oriental Telep. and Elec. 1 to 171,504, fully paid. 1 15888 96 | l&— 113 1j — lg 2 WE | 4 14 10 
50,000 Do. do. do. 6% Cum. Pref. 1 [66 6 „ 6 % 14 ii ii 1 | 478 
195,955 Do. do. do. 4% Red. Deb. Stock. 100 4% 4% 4% 4% 87—89 87 — 89 | 4 911 
99,400 | Pacific & European Tel., 4 % Guar. Debs., 1 to 1 ,000 | 100 49,|495,|495|4 % 98 —100 98 —100 | | 100 
11,889 | Reuter's . is | 8 5 5 „ 5 JV 5 $6 74— 8i 7à— 8 xd | 5 0 0 
145,955 | Telephone Co. of Egypt, 4à % % Deb. Red. . | 100 44% | 48% | 4496 | 44% 99 —101 99 —101 | 4 9 1 
8,042 | Submarine Cables Trust. i * Cert. 6 „ 6 6 183 —136 133—136 T » (e L8 BB 
190,000 | United River Plate Telephone | 5 888 8% "à— 7 7à— "à | 3 | Wh * 5 8 6 
40,000 | Do. 5% Cum. Pref., Nos. 1 to 40,000 | 5 5 V 5 „ 5 5 %  5ş— 5B | 5— SR | .. 70 à 4171 
80,008 W. Coast of America, 1 to 30,000 & 58,001 to 58,008 | 23 | 2495 2% | 9355 15 — lig | l&— lh 2: 410 2 
150,000 | Do. 496 Debs.,1 to 1 ,500 guar. by Braz. Sub. Tel. | 100 4% 4% 4% 40, 98 —100 98 —100 T 2 ; 4 0 0 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,930 : | 10 15757 7713 — 143 133— 14 14 1370 I 418 3 
800,000 Do. do „Deb. Stock Red. 100 47 47 474K 100—102 | 100—102 EN d orare | 818 5 
88,321 | West India and Panama melaeraph . 10 Ni | Nil | Nil | Ni 1&— 14, 1lj— 13 25/- | 22/6 + 2 Nil 
94,568 Do. do. 6% Cum. Ist Pref. 10 895,/695,|695|6 95 | 9)— 97 9 — 105 9 * + 5 18 6 
4,669 Do. do. 64 Cum. 2nd Pref. : 10 Nil |£26 15 95 143% 94— 93 | 9i— 94 92 | 94 | +4 14 18 9 
80,0001 | Do. do. 5% Debs., Nos. 1 to 1,800 100 5 % 5 % 5 F |5 95 | 1014—1034 1011— 1034 t a ee 116 7 
| | | | 
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640,000 je Trams, 595 Cum. 1st Pref. 1 po 5 - T .. 15% 48 412 a 4H 91/6 96J- +3 518 
600,000 Do. aud Pref., 800,000 to 11800000 || r[‚ ..|.. 5 m 4 4 9/8 | 99. | c (159 "Y 
4,465,674 Do. Deb. Stock . | Stock | .. - [4 4 — 981 924 Ss 1 5 7 
982,887 | Auckland E. 1 5 96 1st Mort Deb. Stock 100 5 5 b 5 105 —105 108 —105 xx à s 415 8 
830,000 Babcock & Wilcox, 1 to 590,000 as 1 ]20 20 20 24 H- 11 74 510 578 ss 478 
100,000 | Do. do. % Cum. Pref., 1 to 100,000 " 1 6 6 V 6 V 6 12 — 13 li- láxd' .. p 5 400 
1,000,000 British Aluminium 5 % Mort. Debs. Red. ..| 100 nd rete e AN Se Se = 5 9 7 
500,000 British Columbia B. Rail Def. Ord. Stock . | 100 6 8 8 8 148 —147 187 —141 189 —6 518 6 
400,000 Do. Pref. Ord. Stock ws ..| 100.165 b 6 6 124 —123 118 —122 119 —6 418 4 
400,000 Do. 6 % Cum. Perp. Pref. Stock dva "4 100 5 5 5 5 110 —118 108 —111 111 108 —2 410 1 
233,000 Do Ist Mort Deb., 1 to 6,250 .. 40 43 4 4 102 —104 102 —104 es E M 461 
212,600 Vancouver Power Debs., 1to2 200 100 4 4 100 —108 100 —108 is ie 1 7 6 
188,801 Benih Electric Traction ze i» 858 10 11 11 of 1 1 as +3 S Nil 
161,487 Do. do. . 6 Cum. Pref. ee ee 10 6 8 2 14% Nil 8 8 56 55 / ee Nil 
1,478,658 Do. 455 5 % Perp. Deb. Stock .. | Stock 5 5 5 b — 98 87 — 91 xd s sie 5 911 
10500 Do. ie 2nd Deb. Stock Red. | 100 43 43 43 43 70 — 15 70 — 75 ys a 6 00 
100,000 Do. go: l . Pref. ee 5 6 6 6 6 — 6 — A bs st 419 4 
201,570: British — 96 Pa Mort, 85 2 100 4 % 4496 98 —101 98 —101 ec ee as 49 1 
estinghouse ef., ; i 
400,000 218 001 to 7 "000 ] 5 | Ni | Nil | Nil | Nl | A4- A k Wo] o us EN Nil 
1,816,858 | Do. 4% Mort. Deb. Stock’ .. | 100 4% 4% 4 |4 61 — 68 613— 6222 | +3 | 6 6 0 
560,000 |} Browett, Lindley & Co., Ord. . Es 3 : 1 Nil | N N Nii ui A. o is 855 Nil 
50,000 do. 6% Cum. Pref. . i 1 Nil | Nil | Nil | Nil 14/6 to 14/6 to 15 zi € ate Nil 
140,976 Brosh Electrical Engineering, Ord., 1 Lio 106,781 .. 2 Nil | Nil | Nil | Nil 0—- — i 808 T s Nil 
200,000 Do. don. 6 % Pref... H 2 Nil | Nil | Nil | Nil 0 — 0 — š ‘aa is Nil 
125,0001) Do. do. 93 Perp. Deb. Stock .. | Stock % Hi 43% | 4 87 — 42 87 — 42 axe n Ps 1014 4 
125,000 Do. do. Perp. 2nd Deb. Stock.. Stock | 44% | 4 X | 4 29 — 96 99 — 96 m e . 1m 68 
187,610 | Calcutta Trams, 5 to 5 6 $ 4 4 5 44— 5 91/3 T: à 410 0 
45 8 X oun Piel , Nos. 1 to 39,890. . 5 b 5 5 a 4á— 53 4 5k is ss és 417 7 
850,000 % 1st Deb. Stock es 100 43% | 4396 | 44% 43 96 — 99 — 99 A G 2: 4 10 11 
85,000 Callender’s Cable 5 shares b 15 15 15 10 % C 9 i 5 2 7 
40,000 Do. do. Cum. Pref. 6 59256165 b 5 96 4 E. 4 5 6 97/6 a 4 59 
Do. do. 43 96 1st Mort. Deb. Btock Red, Stock | 44% | 44 58 44% | 108 —106 1054—1 2s +å | 454 
491,222 | Cape E. Trams., 1 to 491 2 1 i] | Nil il A — 45 — 7 u- 6/6 S Nil 
yj Castner-Kellner Alkali, 1 to 450,000 . 1 8 12 % 123% pis — 83 8 — 8j 63/6 61/- —g,| 919 4 
210,158 Do. do. 43 lst Mort. Deb. Stock 100 43 4$ 4 4 100 —108 106 —108 -" Pr $a 4 84 
; Central London Railway, Ord. Stock .. | Stock | 4 8 3} 8 68 — 65 68 — 65 - T Se 412 4 
655 Do. do. 55 Stock -. Stock 4 4 4% 4 84 — 86 84 — 86 vs oe x 418 O0 
1,450,000 | City and Bouth Lond Rail ee ee AT 2 te ee T 2 25 — 28 28 „ 
, , naon ee ee ee ee ee 
ce) 0 . e . 
100,000: { AE N PE „. „ * * * 88— 68 ps == B9 . "e su Eum 


* Unless otherwise stated, all shares are fully paid. 


t From Manchester Share List. 
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` i Stock Closing Cl Business done | Rise +| Present 
Present NAME. or 3 for the Quotations Quotations | week ended or Yield 
* | Share. last four years. — ep. 27th. Oct. 4th. | Oct. 4th, 1910. Fall — per cent. 
7 1906. | 1907. | 1908. | 1909. Highest; Lowest Z s. d. 
960,000 | Dick, Kerr & Co., 1 to 960,000 - s 1 310 10 6% 5 2 — 1 1 5 " 5 0 0 
805,000 Do. do. 6 % Cum. Pret, 1 to 808,000 .. 1 6 6 6 6 1 — 1j 4 lik n ae — 8 5 12 11 
271,080 Do. do. 44 % Deb. Stock 100 43% | 44% | 44% | 4} 98 —101 98 —101 95 A js 491 
60,000 | Dublin United Trams. (1896), 6 % Pref., 1 to 60,000 | 10 | 6 6 6 % | 6 123— P 124— 1 ET — ve 4 81 
99,261 | Edison & Swan Utd., “ A ” shs., £3 pd., 1 to 99,961 5 4 23 Nil | N » = i Nil 
17,189 Do. * A" shares, 01—017,189 — .. 5 | 44% | 26 Nil | Nil b m 1 » e [poe qo, Ni 
807,895 4 % Deb. Stock Red. 100 4 4 4% 4% | 63— - iis s 5 17 
a, 5 % 2nd Deb. Stock Prov. Certs. all på. 100 5 5 5% 5 % 79 — e | 6 5 
112,100 Elecirio “ Construction, 1 to 112,100 9 Nil | Nil | Nil | Nil ex Nil 
81,890 Do. 7% Cum. Pref., ‘to 81,800... 2 7 7 96 is 795 | 1 . 9 6 
25,000, | General Electric Co. (1900), 5 % Cum. Pref. .| 10 5 5 5 5 96 7 ee 6 5 
200,000 | — Do. do. 4% Mort. Deb. Steck 4 % |4% |4% | 4 4, | 82 — e | 415 
78,000 | Gt. N. & City Rail. Pref. Ord. ^A * 4%, 1 to 78,000 10 4 à Nil | Nil - Nil 
96,000 | Greenwood & Batley, 7 Cum. Pref. af rais 10 7 7 7 7 7 96 2 6 10 
40000 H ney? cw. Tel Mo od. MEC B 54 15 54 18 g ah -d 517 
: enley's 4 nas or rd. .. vs 2 
40,000 Do. |. 1 Pref, 5 96 ue a% $ 5 — 1415 4 
150,000 Do. do; % Mort. Deb Stock | Stock | 44% | 4 4 107 — EE 
50,000 | India-Rubber, Gute perche. & Telegraph Works 10 10 % 10 % 10 % |10 % 14 +3 | 612 
87,500 Liverpool Overhead Railway, Ord. as 10 Nil | à Nil | Nil T Nil 
10,000 |t Do. do. Pref., fally paid ..| 10 5% T 6 95,156 96 I 8 0 
000.070 London United Trams. (1901) 1 to 50 ,007 ee 10 3 8 Nil] . 1 Nil 
980 Do. do. 89008 to to 100,000 10 |8 895,| Nil | . 1i— Nil 
125,000 Do. do. Cum. Pref., 1 to 125,000 10 5 5 4205 : 2 — 15 00 
1,649,990 Do. do. 4 Ist Mort. Deb. Stock.. 100 | 4 4 4 199 67 — —1 5 14 4 
5,782,062 | Metropolitan Consolidated... — .. 100 1 à 1 87 8 $1 
2,640,914 Do. Surplus Lands .. .. ... 100 22 2 2 66 — 4 21 
8,295,000 Do. District .. i ..| 100 N il alt az E Nil 
891,887 | Metropolitan Electric Trams., Ord. . "EN 1 12 xt 44% 5% : 5M 8 
Dao Do, do, EON 5 l. Na Nu N % M &— — d s 
] ; o. 5 % Cum. Pref. .. — — K 
,600 Do. do. 43 % Deb. Stock Red. | 100 44%, | 4 — x 4 10 11 
$10,823,200 | Mexico Trams Co., Common Stoc is k " 5 ia 3: A 1274—129} +23} | 4100 
$9,000,000 Do. Ist Mort. 50-year 5 % aua. Bas. ex e „5% 5 % 97 E 613 
245,500 Potteries Electric Traction E 1 4 4 Nil 85 . 
245,500 Do. 5 Cum. Pref. 1 {6 5 % 5% — — W 76 5 
245,000 Do. Deb. Stock .. 100 43% 4% | 49% 43 aà — 85 5 8 6. 
s Telegraph Construct on and Maintenance. . 19 15 17495 |15 9 1416 85$— 87 6 12 
140,0001 Do. 4% Deb. Bds., 1 to 1,500 Red., 1909 100 | 4 4 96 |4 101 — 103 817 8 
1,000,000 | Underground Electric Railway, 5% Prior | Lien .. " as MS E & .. | 108 —104 416 2 
2,800,000 Do. do. "nup s .. |... | 48% | 44% | 92— 94 4n 9 
4,900,000 Do. do. e Income Bonds B M a 2. s T — 40 —1 ste 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 1 Nil |10 2 5 | Nil = i i is 
66,608 | Do. 695 C.P. 30,001 to 80,000 & 125,001 to 141,666 5 .. 16 17 8 1 1 11 sf v2 — 1 10 0 0 
245,495 | Do. 4 & lst Mort. Deb. Stock ^ .. 100 4% 47 1 4 60 — 70 60 — 70 a is is 5 14 4 


ELECTRICITY SUPPLY COMPANIES. 


80,449 | Brompton & Kens. Elec. Lt. Bup., Ord., 1 to 30,000 5 | 10% 10 % 10 % 110 96 7 à 55 bs 615 1 
9,661 Do. do. 1 Cum. Pref. 5 7 7 7 7 7 à es es 41411 
400,000 | Central Electric Supply 4 Guar. Deb. Stock .. 100 4 4 & 4 4 $ 100 —108 100 —103 1014 si - 9 17 8 
80,000 | Charing Cross and Strand . Supply... 5 5 5 5 5 ; za 690 
80,000 Do. do. do. 9 oun Pref. 5 4 Hi 4i 4 2 — 4 5 ; 414 9 
4 DS à oe Pech ray ie 4 X Cum. Prt. i K: ‘ í ‘i d K 87/6 | 86/8 er : H ; 
9 — — oe oe P 
49,486 a Electricity Supply, Ord. es 5 4 44% 9 2 43 8à— 4 — 4 , . 612 6 
175,000 do, 44 % Deb. Stock Red. | Stock 44% | 4 44% | 99 —101 99 —101 : 35 491 
70,595 | City of London Elec. Lighting, Ord. 40,001—110, 595 10 6 6 6 % 7 ns 116 113— 11 115. ; .. | 605 
40,000 Do. 6 Cum. Pret. 40, 000 10 6 6 6 6 11}— 121 11$— 12 17/8 En 419 0 
400,000 Do. Db. 8 e. 5. | Stock | 5 6 105 5 190 —124 —1924 i: 4 g 
800,000 Do. 44% and. Db. S.. 100 43% | 48 4 44% 1024 1024 D 4 110 
"pee County of Durbem Electrical Power, Ora.. a 5 4 I & : a : 4 1 2 1 2 is ; 355 
, 0 O. 0 e b , ous. 
99000 a Do. do. do. 5% lat tg. Deb. | Stock | .. e Po 6 xj 94 es a 9 
f unty of London Electrio 60 Prof, Ord. 1-40, 000 10 5 4 5% 5 5 7 7 7 7 5 24 6 7 
85,000 Do. do. 6 % Pref., 40,001—60,000| 10 6 4516 % 6% | 6 103— 11 11 HA u 568 
400,000! Do. do. 243 Deb. Stock .. | Btock | 44% 4 44% | 4 1044—107 1044 —10? . 439 
400,000 Do. 2nd. Deb. Stock.. | Stock | 44% | 44% | 44% | 4 100 —108 100 —103 is s SN 
80,000 Run; 8 Blecirio ics Ord. Shares 5 Nil | Nil il il pa è ic T vi Ps Nil 
8 no Cum. Pref. 5 3 Nil | Nil | Nil 3 és sa 2 Nil : 
' Ist Mort. Deb. Stk. | 100 | 44% | 44% | 44% | 4à 15 — 78 75 — 78 2 m . | 815 
$8,150,000 | Electrical Dev. Co. of Ontaria, ist Mtg. Gola Baas, $500 = .. | 6 & 5 824— 843 84 : 517 0 
10,000 | Folkestone, 1 to 10,000 $e. A 5 5i% 5396 | 54% 53 44— 4 MT " i — {| 51210 
10,000 Do. 5% Cum. Pref., 1 to 10,000 |) l! 5 5 5 59515 4$— 5 d 8 o 4nu 
90,000 Do. 4j % lat Deb. Stock — .. — .. 100 | 43% 4 a% 4 99 —102 99 —102 s E eS 488 
15,000 | Hove, 1 to 15,000 s$ 6 9% | 8% o, 7— 7 7—1 va 2 ; 513 4 
$1,876,000 | Kaministiquia Power Co., 5 % Gold Bnds. ` .. | 100 „„ 5% 1 E uri mu — 117 7 
21,000 Kens ukton and Knightsbridge Electric Ord. 6 110 P 10 % 8 $ 8 96. 7. — 7 MP 610 4 
90,000 do. do. 4% Deben. Stk. Stock | 4 4 4 4% | 98 — 95 98 — 95 : 448 
11,000 London Electric ANC nd tek Ord. 8 ; 4 ae : % is rE A m 51 — i s t i 
U 0 0 5 fo E — ee 
882,855 Do. do. 4% lst Mort. Deb. Stk. Red. | Stock | 43 4 4% t% 90 — 92 90 — 92 » | 417 
900,000 | Metropolitan Electric upply, 1 to 100,00 0 . 5 8 % 60% 5 5 81— 33 4- a EXE 
76,121 Do. Cum. Pref. 1—71,100.. |! b | 43% $ 955 4X 1— 4 4 : tà 1417 3 
235,000 Do. A 1st Mort. Deben. Stock — .. | Stock | 44% | 4 45% 15 102 —105 102 —105 us 459 
248,000 Do. Mort. Deben, Stock Redem. | Stock | 84% 5105 Sh 8 82 — 85 82 — 85 A 4 21 
$6,000,000 Mexican Electric Light Co. 5% l lst Mtg. Gold Ende 100 |5% |5% ]5% | 6 91 — 92 91 91 90h | — 597 
18,585,000 Do. Light E Power „Common 3100 .. 147 | 8% 4 — 884— € 894 89 * 495 
$2,400,000 Do. "ax Cum. Pref. Stil. Btook | .. 7% 7 1084—1 1084—1 1094 | 109 — 613 
12,000,000 Do. 5% Ist Mtg.Gold Bnds. | 100 eS]. 5 % 5 / 94 94 — 95 948 6 53 
250,000 | Midland Electric Corporation 4$ 96 Ist Mort. Deb. | 100 | 44% | 44% | 44, | 4495 | 96 — 98 96 — 98 E 41110 
180,491 | Newcastle-on ‘Tyne, 1 187,500 ji 5 |8 8 24 x 4 m ‘i 217 8 
187,500 Do. 6 % Pret, „1 to 187,600 ` & 54% 3 * 5% 5% moa 4 1 a 537 
150,000 | { North Metropolitan Electric Power Bupply Co. 100 5 100 —102 100 —102 418 0 
, E Mortgages did, Noe Ld 1d Ee P va % m = ° 
10,853 | Notting Hill Electric Lighting aoe 10 4% | 706 | 1 96 |. .. 19 — 13 12 — 18 5718 
20,000 | Oxford, 1 to 96 and 407 to 20,810 ie, Wu aà 5 77 7.7 a 2 = EC 
119,604 | River Plate Eloty. Co. Ord. e 0. -o | Stock | 249516 961 89519 210—225 210—225 4 0 4 
100,000 | Do. do. NonCum.Pref. ..  ..  ..| Btock | 6 6 6 6 105—116 106—115 644 
900,000 | Do. do. 5% Deb. Stk. Red. .. | 100 5 5 5 5 1004—1 1003—102 41 7 
40,000 St. James’ and Pall Mall Electric Light, Or. 5 10 % 10 % 10 % 10 7 613 
90,000 Do. do. 7) Pref. 90,081 to 40,06 5 |7%/74%/7%1/7 7 6j— 17 | ne 
150,0001 Do. do. 84 %, Deb. Stock Red. ..| 100 37% s% 35% | BA% | 84 — 86 84 — 86 . 4 1 
12,000 | Smithfield Markets Electric Supply, Ord. A 5 il | Nil | Nil] .. 1 a 2 2 T Nil 
65,000 | South London Electric Supply, Ord. 4 3 4 5 % 5 % 3 — 3 56/3 1 
180,100 Do. do. 5 % 1st Mort. Deb. 100 ies we E: 5 99 —102 99 —102 is 4 w 
120,000 South Met. Elec. Lt. & Power, 5 TN 1 A% 2% 23% E = i, i 1 135 1 
7 79517 34— 12— laa 
924,590 Do. do. 41% ie ‘Deb. Btk. 100 43% 43% mi ma 98 —101 96 — 99xd S r 
80,000 | Urban Electric Supply, Ord. .. s 5 5 5 26 5 % i— 1 à— 1xd 3 0 
50,000 Do. 5 % Cum. Pref. 5 5 & 5% |5% 2— 23 2— %xd : 10 n 
15,000 Do. do. 43 Ist Mort. Db. Stk. Red. 100 43% | 44% | 43% | 44% | T9 — 81 77 — xd 5 
808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 1 Se kee [bh NS i— j = d 
100,000 | Westminster Electric Supply, Ord. .. 5  |12 95 10 % |10 e 10 8 — — a of 5u 10 
a Do. p 3e. E 15 Cum. P if 6 43% | 48% | 4496 | 44 65— 5 5 — 41 
uc rom since 81st c j 
* Unless otherwise stated, all shares are fully paid. t Quotations on Liverpool Stock Exchange 
SS pp OL — —— EU — SS 2 ——— M 
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The White City Exhibition, 1911,—At Shepherd’s 
Bush next year there will be a Great Coronation Exhibition, the 
purpose of which will be to show the dominion, power and immense 
resources of the British Empire. | 


HIGH-POWER INCANDESCENT FITTINGS. 


THE success of the high candle-power metallic lamp is lead- 
ing to the replacement of arcs in many situations, párti- 
cularly for the outside lighting of business premises. The 
electrical contractor is now in a position to offer lamps and 
fittings which easily compete with gas lanterns in point of 
first cost and maintenance, whilst avoiding the troubles so 
often incidental to the use of arc lamps where the attendance is 
unskilled. Now that it is possible to recommend the tungsten 
lamp for outdoor use, there is a rapidly-growing trade in the 
necessary lanterns and fittings, and easy and profitable busi- 
ness can be obtained amongst tradesmen who have hitherto 
used electricity for interior lighting but relied upon gas for 
outside use, where a good light is required and the disadvan- 
tages of heat and fumes are not serious. The most effective 
method of canvassing for this class of business consists in 
offering a free trial of lanterns and lamps to traders who 
already have the supply in their premises. Owing to the 
cheapness of the fittings and the strength of the lamps of 
100 C. p. and upwards, this enterprise will not be found so 
expensive in practice as might be imagined, and every order 
carried out for outside lighting has an immediate advertising 
value for further work of the same class. 

It is well, however, to remember that in order to obtain 
the best results, and to give the consumer permanent satis- 
faction, certain principles of illumination and characteristics 
of the metallic-filament lamp must be recognised, and the 
design of the lanterns now being offered by firms of more or 
less experience in electrical work should be considered 
carefully, as different patterns may vary greatly in efficiency 
and influence on the life of, the lamps—considerations which 
far outweigh the small differences in price resulting from 
competition between the manufacturers. The following 
notes are based upon practical experience in this class of 
work, and may be helpful to others. 

Iucandescent lamps may with advantage be exposed 
to the open air when well out of reach; in such cases 
they should be firmly attached to the lampholders to prevent 
movement in the wind. With heavy lamps the pressure of the 
contact plungers is often insufficient to prevent some 
rocking on the bayonet pins, and the lamp cap and holder 
socket should be firmly bound together with tape lapping. 
For lamps above 200 C. P., an outside globe or cylinder is 
desirable on account of the large surface of the lamps 
exposed to the wind: usually a globe is provided, and it then 
becomes a firs& consideration to see that adequate provision 
is made for a current of air to pass over the lamps. Globes 
should have a fair-sized hole at the lowest point, and above 
the lamps clear airways through the lanterns leading to 
openings at the top sheltered from rain and dust by over- 
hanging rims or covers. When the lamps are burning a 
draught will be induced which will keep down the tempera- 
ture and greatly lengthen their life. This precaution is 
frequently overlooked when fitting metallic lamps to well- 
glass fittings of the watertight patterns. It is now possible 
to obtain these with holes in the glass and metal cover which 
secure the needed ventilation, without admitting rain or any 
appreciable amount of water when washed with a hose. 

Large globes are somewhat expensive to make in good flint 
glass, and when comparing prices this point should be con- 
sidered, as an inferior globe will stop a very appreciable 
amount of light; heavy globes should be enclosed in open- 
mesh wire nets, as is usual with arc lamps, the net being 
attached to the body of the lantern to prevent glass from 
falling in the event of breakage. The usual method of secur- 
ing glasses with three screws is fairly satisfactory, if sub- 
stantial screws are used and the metal thickened up to 
receive them. The top opening of the globe should be large 
enough to allow of its being lowered without tilting to 
clear the lamps, and it is an advantage to attach it to the 
lantern body by two light guard chains, which allow it to 
drop sufficiently to admit the hand for cleaning without risk 
of contact with the lamps. 

The reflector is of importance, for on its form and surface 
much of the efficiency of the fitting depends, its function 
being to collect the upward and lateral rays and direct them 
where required ; by the use of correctly profiled reflectors the 
candle-power and running cost for any given illumination 
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may be kept down to the lowest value. Considerable attention 
has been given to this subject in certain types of lantern, and 
it is important that the position of a lamp with res 
reflector should not be altered from that provided by the 
designer; if fitted lower or higher, or a bunch of low-power 
lamps used in a fitting made for one high-power lamp, much 
of the effect may be lost. 

Reflecting surfaces should be of vitreous enamel, which is 
permanent and easily cleaned ; enamels of the baked varnish 
or bicycle class are much inferior in reflecting power, and 
require careful cleaning if they are to be kept in effective 
condition. 

The suspension of window lanterns should be carried out 
with rigid couplings ; when they are allowed to swing freely 
breakages are more likely to result in windy weather. In certain 
patterns the lantern is fixed rigidly, whilst the holders are 
attached by metal springs, so that vibrations of the lantern 
are damped out before reaching the lamps. When replacing 
arc lamps, it will often be found that the brackets are far 
from being plumb—a fault which is not noticed with the 
frecly swung arcs, but becomes very obvious when a row of 
lanterns are fixed. This difficulty may be met by the use 
of a levelling coupling consisting of an inexpensive cast cup 
and ball between the bracket and the lantern, which allows 
the latter to set itself vertically, when it may be locked by 
screws. 

In recommending incandescent lanterns to tradesmen, 
the class and arrangement of wares displayed should be con- 
sidered. Where the windows are shallow and inside lighting 
is not used, the best results will be obtained with fittings in 
which a hood or reflector screens most of the light from tlie 
street and directe it into the windows; in other cases, the 
large open lanterns may be preferred as giving a cheerful 
appearance around the shop. Some experience and observa- 
tion of window lighting is desirable here, although advice 
must often be modified by the personal preference of the 
purchaser, who may hold that a certain style of lighting 
brings him business—a point of more importance than its 
beauty or scientific fitness. It is, however, of the greatest 
importance that the apparatus and arrangement used should 
be such as to give good and permanent effect without 
appreciable falling-off in light or undue expense for lamp 
renewals, the latter being a point of the greatest value in 
establishing confidence in this comparatively new form of 
lighting. Attention to the above details will do much to 
secure these results, and by using large units of light, e. )., a 
100-c.P. lamp in preference to two 50-C.P., and a 200-C. P. 
in preference to four 50-C.P., or even to two 100-C.P., very 
long life may be obtained, particularly if trouble is taken to 
instruct the consumer with regard to cleaning, which should 
be as infrequent as possible, and should then be carried out 
carefully with the lamps burning. 

The cost of this class of lighting may be taken at 4d. 
per 100 c.P. per hour at 5d. per Board of Trade unit, and 
under favourable conditions the expenditure on lamp 
renewals will not exceed 10 per cent. of the cost of energy, 
even on high-voltage systems.—J. W. B. 


UNIFORMITY IN SPECIFICATIONS. 


THOSE engineers who are responsible for the issuing of 
specifications, and for the carrying out of the work for which 
they are prepared, are at times apt to wonder, somewhat 
ruefully, to what extent contractors and manufacturers 
examine the details of the specifications before sending in 
their tenders. There is but little doubt that quite a large 
proportion of successful tenders are not the result of careful 
estimating for the work to be done, but are mere approximate 
guesses roughly checked in a few hours, and sent in, in the 
hope that if the contract is obtained, profit will be made 
either by over-riding any difficult clauses in the specification, 
or by obtaining an exorbitant price for any unscheduled 
extras. It follows, therefore, that in those contracts where 
the lowest price is of necessity the successful one, the con- 
scientious contractor who allows for all conditions imposed in 
the specification is often at a disadvantage as compared with 


t to the 


his more speculative competitor, and as an instance which 
recently came to the writer's notice may be mentioned a 
wiring installation of some £2,000 value, in which case the 
contractor who offered the lowest price, and obtained the con- 
tract, frankly admitted after the order had been given that he 
had not read the specification, had not visited the site, and 
had prepared the estimate in a few hours just before the 
latest time for sending in the tender, although a fortnight 
had been allowed. Examples of this sort are particularly 
dangerous in cases, such as wiring contracts, where it is im- 
possible to have constant supervision of the work during the 
whole time in which it is being carried out, and in which 
defects will only show themselves after seme considerable 
time, when it is difficult definitely to fix the responsibility. 
It is, of course, to be admitted that firms cannot afford to 
spend too long in estimating, when the work is of necessity 
unremunerative in nine cases out of ten, but if this unfair 


bidding were to be stamped out at the cost of raising. 


contract prices a few per cent, it would be 
very advantageous, particularly from the customer's point 
of view, since no work is more unsatisfactory to him than 
that for which the price estimated is too low. For the con- 
sulting engineer, or whoever may be responsible for the 
specification, the work is doubled in order to keep the con- 
tractor up to the mark, unless, as indeed often happens, the 
former is unable to keep an absolute check on all details, in 
which case the customer simply gets a cheaper thing, and is 
worse off than if he had paid a higher price for a better 
article.. This all tends to a greater rigidity in the prepara- 
tion of specifications, and also to preventing architects and 
other unqualified persons from being allowed to issue them 
for engineering work, as they fall a ready prey to the 
unscrupulous contractor. If firms, estimating for contracts 
on what might be termed a speculative basis, were made to 
pay heavily for their temerity, they would soon be driven 
out of existence, and better prices would be more readily 
obtained. Asa help to bringing about this state of affairs, 
it would be advisable to make the practice of attaching a 
schedule of prices to the specification a more general one, 
since that, at least if properly compiled, has the effect of 
checking unfair rates for extras, and is particularly advisable 
for lighting installations, where so many types of additions 
may be required. The schedule also allows estimates to be 
checked originally in a very short time, and the only objec- 
tion to it lies in the fact that it means additional fecs to the 
consulting engineer; but it can honestly be said that it 18 

cheap at the price, and, as a matter of fact, the consultant 
derives very little profit from this part of his work, since 
if it be conscientiously done the time occupied is relatively 
great. 

Coming to the question of specifications for machinery 
and engineering plant generally, tbe chief point that strikes 
those who are familiar with both German and British 
practice is the enormous amount of unnecessary time spent 
in their preparation in the latter case compared with that 
occupied in the former. How often does the unfortunate 
estimater wade through the usual unimportant monotonous 
clauses, so arranged that the vital clauses of the specification 
are hidden among  ramifications concerning  sparking, 
Matthiessen’s standards, and other similar items which he does 
not wish to read! The remedy is so simple that one 5 
amazed that no very definite step has been taken in this 
country to realise it. 
would be possible to say: “The machine is to conform 
entirely with Clauses No. X of the British Standard Speci: 
fications, with the following additions and modifications, 

while in quite a large number of instances the specification 
could be written down in a sentence: The machine is to 
be type No. X of the British Standard Specifications, and 18 
to comply with all the conditions enumerated therein." 

To formulate such standard specifications would be no 
difficult matter, and could easily be added to the tasks of the 
British Standards Committee, which has already done 9) 
much useful work in bringing about uniformity of design n 
matters where uniformity is desirable. Of course it 15 n° 
suggested that all specifications could be reduced to 8 shee 
of notepaper, which, it is stated, suffices for the order for à 
new liner given by the White Star Co. to Messrs. Harlan 
and Wolff, but there is little doubt that they could be ver? 


much shortened without in any way allowing loop-holes of 


In nine out of ten specifications it 
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escape for the contractor. In fact, the probability is that a 
higher standard of work would be reached, since the clauses 
of standard specifications would be more legally binding, with 
less liability to dispute as to their meaning. 

It must be admitted that something in the direction of 
standardisation has already been done by the Cable-makers’ 
Association and by the Institution of Electrical Engineers, in 
issuing certain rules and recommendations, but very little use 
is made of them, and they certainly only touch on the fringe 
of the question. In Germany the system has reached a high 
degree of perfection and works extremely well, and an impor- 
tant fact worthy of note is that the better class of contractors 
is very much in favour of it, since estimating firms know 
exactly where they stand and are less liable to be involved in 
disputes in which they often unfairly have to give way, to 
prevent their reputation suffering by contact, with the Courts, 
however justified their action may be. | 

The difficulty with all matters of this type is to obtain 
influential support for their initiation. "The business world 
is so occupied with its own internal affairs, that it has little 
time to spare for questions of external importance which 
cannot show any immediate productive results. Perhaps, 
however, when the Socjety of Consulting Engineers is fully 
formed, something may be done by it to help on this matter, 
which has a very distinct bearing on the general prosperity 
of the engineering profession.—A.P.C. 


IS HONESTY THE BEST POLICY? 
[COMMUNICATED. ] 


Most of us have been brought up in the belief that honesty 
is the best policy in the long run, and many young men 
begin business determined to uphold the reputation of this 
ancient saw. As they grow older and more experienced, 
doubts as to the efficacy of strict integrity obtrude them- 


selves, and it is to be feared that a large proportion of them 


eventually reach a state in which their conduct is only 
limited by legal considerations—moral obligations being 
completely ignored. 

Before discussing this subject in detail, it is necessary to 
consider what is meant by the best policy.” If the 


making of money without incurring the risk of a criminal 


prosecution be accepted as a fair description of a good business 
policy, honesty will sometimes be found more of a hindrance 
than a help. On the other hand, should it be desired later 
in life to look back over a business career in which the 
strictest integrity has been the governing factor, there can 
be no doubt as to the truth of the above quoted proverb in 
all cases. | 

Amongst the many types of transaction which a high 
sense of honour would condemn, the most important is the 
bribe, whether of the direct monetary description, or in one 
of the various forms designed to defeat the object of the 
recent Act. The latter.has undoubtedly checked direct pay- 
ments for orders or favourable opinions, but the system goes 
gaily on under sundry disguises which in no way relieve such 
transactions of the dishonest principles underlying them. 

It might be thought that the refusal of favours of this 
description would in time lead to an improved position 
consequent upon a high reputation for rectitude, at any rate, 
as regards the consulting engineer. It is very doubtful, 
however, whether such is the case. The refusal of a favour 
is apt to arouse a feeling of resentment in the person by 
whom it is offered, whereas acceptance has a reverse effect. 
We all feel friendly towards those who accept our patronage, 
and a firm of manufacturers or contractors who have been 
able to bestow favours upon a consulting engineer, are much 
more likely to give him a leg up when they have an oppor- 
tunity than the expert who has rigidly refused all approaches 
in this direction. 

The same principles extend to cases where commissions are 
generally considered to be legitimate. An engineer, perhaps, 
advises a friend or client to apply to a certain firm for special 
work or machinery, such advice being given without charge. 
Many people would consider that a commission might be 


fairly demanded under these circumstances, and it would 
usually be paid without demur on any orders which resulted. 
With a view to any future business which may be introduced 
by the firm in question, the engineer might forego the com- 
mission, under the impression that his chances of obtaining 
the work would be thereby improved. Experience in these 
matters indicates, however, that the object in view is more likely 
to be achieved by taking the opposite course, as the payment 
of the commission impresses the engineer's name upon the 
memory of the payer, and promotes a friendly footing owing 
to the bestowal of a favour. ' 

A high sense of honour would prevent the taking of a 
commission even in cases of this description, and if such a 
course be deemed dishonest, then honesty is certainly a bad 
policy for making money under the above circumstances. 

It seems to be an almost universal custom in business 
matters to deny a fault unless it can be proved beyond any 
possibility of doubt. This custom applies alike to in- 
dividuals and business firms, and it is certainly the best 
policy from a ** getting on" or money-making point of view. 
The individual discovered in a mistake always throws the 


blame upon someone else if it is possible to do so; and if this 


policy be pursued with discretion it undoubtedly pays. A 
similar course is practised by manufacturing or contracting 
firms, where loss would result if a fault were admitted. In 
neither case can such a procedure be termed honest ; and 
although it is prevalent to a considerable extent, there are 
fortunately many individuals and firms who refuse to advance 
their interests in this way. | 

Extortionate charges, particularly for repair work which is 
difficult to estimate, is another form of dishonesty, now 
happily disappearing owing to modern competition, but most 
of us have witnessed the success of firms whose prices are - 
known to be unreasonable. Customers grumble, but they still 
bestow their patronage provided that the business be skilfully 
conducted. 

The highest integrity in all business matters would still 
be the most paying policy if customers or clients became 
aware of its existence in time to. benefit the firm or individual 
concerned. Unfortunately dishonesty of the type referred to 
above, is so rife and in the case of illicit favours, so impossible 
to discover, that credit for business rectitude is seldom 
obtained, virtue being its own and only reward. 


BRITISH TRADE IN RUSSIA. 


THE British Consul at Kharkoff, in a recent report, states that the 
advice of Trade journals to British exporters to adapt themselves to 
local conditions by giving metric measures, price in roubles, in using 
Russian, German or French in their correspondence and catalogues, 
is of first importance in the smaller trades, and even the experienced 
commercial traveller is not in every case the all-powerful trade 
factor; he can often be replaced by local correspondents. It is not 
that the commercial travellers are of little importance—machine 
tools, for instance, are frequently sold by travellers, and in 1909, in 
the Alexandrovsk manufacturing district alone, the increased 
demand for agricultural machinery probably brought orders to the 
amount of about £10,000 to the travellers of a Berlin tool merchant, 
In this case, personal acquaintance and the patriotic views of the 
German manufacturers will have assisted to get the orders placed 
in Germany. The commission agents mentioned above must, of 
course, be trusted with credit; they need visiting and controlling, 
and must be supplied with samples and printed matter. The bulk 
of the various trades that can be handled by the above methods is 
very large, and should not be neglected. But the trade in which 
the United Kingdom should be particularly interested, and of which 
the British manufacturer might gain a larger share—the engineer- 
ing business—is held by the Germans on a much sounder 
method, by thorough commercial and technical knowledge, 
by strenuous energy and financing. In face of a heavy 
tariff and against the competition of excellently equipped 
Russian engineering works, they continue to supply 
machinery which, though of high quality, is probably neither 
cheaper nor better than the British. In electrical engineering, 
cranes, lifts, transporters, machine tools, pumps, steam, gas and oil 
engines and flour-milling machinery, they have a well-established 
reputation. Some of the firms have their own branches in Russia, 
with commercial and technical staff; they build factories in 
Russia or have understandings with some Russian works for the 
supply of certain parts of the machinery or of the contracts that 
cannot profitably be imported ; they have experienced agents with 
their own assistant engineer and a staff of experts ready to submit 
plans and estimates, and, when necessary, to take over the erection ; 
they will keep ready in Russia a stock of machines, such as pumps 
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or dynamos, and get orders, say, for emergency works in mines, 
because they can supply more promptly than the Russian manu- 
facturers. Other machines, such as Diesel or gas engines, they can 
generaly supply promptly from Germany ; and, finally, they are 
ready to give credit and guarantees. It wants a large trade to 
justify such expenses, and any attempt on these lines by a single 
firm whose goods are not known in the district is sure to be a 
failure. But what is beyond the power of a single firm may be 
within reach of & combination. 

The use of the German language is only imperative when deal- 
ing with the numerous agents that handle the small tool and 
hardware trade, or with small retailing firms. Business with the 
latter is only possible with the assistance of experienced travellers, 
and there are & few rare British manufacturers who adopt this 
plan. All the more important firms of importers, also the shipping 
agents at Russian ports, correspond in English, French, or German, 
according to need. The larger engineering firms, which very 
generally purchase direct from the foreign merchant or the manu- 
facturer, must be corresponded with according to the nationality of 
the management. Factories with Russian, Belgian or French 
management are best served in French. Comparatively few of 
the large engineering works have engineers who understand 
English. and German is more frequently needed. Where, however, 
any special machinery is offered which is likely to find a more 
general rale, and therefore requires advertising, the advertisement 
should be in Russian, as it will probably be read by foremen. A 
good translation and a clear type is wanted, the Russian type used 
by some British printers being very old-fashioned. 

Dimensions of machinery are best given in metric measure, 
though English inch measure is still frequently used in Russia, and 
is generally understood. Thus, for instance, Russian rolling mills 
print their lists in metric and English measures side by side, and 
use also the Birmingham wire gauge for sheet iron. Many factories 
still work to the English inch, but in the technical high schools 
the metric standards are used. The Russian official measure is the 
arshine (28 English inches), or the sazen (7 English feet) used in 
the wood trade, in building, and such like. The Russian poud is the 
commercial standard of weight, and even to the modern Russian 
engineer comes more natural than the kilogramme. Through 
freights from British ports to a Russian inland station are also per 
poud. It is, of course, an easy matter to translate any other system, 
and the use of the kilogramme or the ton is no hindrance to trade. 

In attempting to trade with Russia two difficulties must be 
faced ; the first difficulty is that railways and Government works, 


the institutions that use the bulk of all engineers’ products, are 


forced by law to purchase exclusively Russian-made goods—from 
the file to the main engine. Exceptions are only made when 
unavoidable, but rarely on account of price or of quality. The 
second difficulty is that trade must be done in face of an apparently 
prohibitive tariff. Notwithstanding this protective tariff, Russian 
works manufacturing machine tools and engines are not prospering. 
Many have closed down, others work with a chronic deficit in this 
department. The reason is partly to be found in the inexperience 
of the designing engineers, partly because the necessary high 
standard of workmanship is, so far, unattainable, but more par- 
ticularly, because of the limited and irregular demand, which 
prevents repeat orders or the introduction of more modern designs 
except by changing costly models before they are depreciated by 
use. This latter fact at once suggests the class of machinery most 
likely to sell, and that which it would be waste of money and time 
to push. Heavy standard-type machine tools that are no more 
undergoing constant improvements, are naturally made in the 
country. Heavy shears, steam hammers, cranes, face plate lathes 
and machine tools of exceptional weight are very rarely purchased 
abroad, because of the enormous duty. On the other hand, 
machine tools that require a high grade of workmanship, or of 
which the weight is small as compared with the workman's 
wage put into it, or machines which are being oonstantly 
improved, or for which repeat orders are not to be expected, are 
unlikely to be made in Russia. Under this heading will come bolt 
screwing machines, turrent lathes, small and multiple drilling 
machines. and similar light or special machine tools, also high-class 
engines, high-speed engines, turbine engines and (until now) gas 
&nd oil engines. But all these machines should be made as light as 
is possible consistently with their efficiency, and in every case the 
quotation should be made without such of the more massive parts 
a4 can be easily made after its arrival in Russia. Thus engines 
are purchased without fly -wheels, oil engines without bed or silencer, 
lifts without counter-weighta pneumatic hammers without anvil 
blocks. For these parts drawings and,if necessary, templates or 
gauges, are supplied by the manufacturers. 

Every quotation should contain (besides an advertising 
description) price and terms of payment, also net and gross weights 
and shipping dimensions, to enable the prospective purchaser to 
calculate the cost. This information is very frequently omitted, and 
causes avoidable correspondence and delay. Prices are generally given 
f.o.b. British port. preferably Hull, since it is only from there that 
there is a regular steamship service to Baltic and Black Sea ports. 
In dealing with firms that are not used to Custom House business, 
it will be better to give the price free on rail at the Russian port, 
and also to arrange with the Custom House and shipping agent. 
German firms generally quote free, duty paid, delivered to cus- 
tomers’ inland station. Needless to say, the quotation free on rail 
manufacturers station, packing extra. should not be used. 

. In dealing with Russia, the British engineer is likely to meet 
with a difficulty that is often doubted—but which is, neverthe- 
less, very real ; itis that the manaying engineer may be prejudiced in 
favour of the manufacturers of hisown country. and that only very 
distinct advantages will induce him to purchase elsewhere. Very 
few will acknowledge this, but it is proved in practice. At thenew 


Russian Co.'s Works, Hughesorka, are to be found a battery of 
Galloway boilers, British-made rolling mill machinery, and British 
machine tools. The locomotive works at Kharkoff, financed by 
French capital, were entirely equipped with French tools. The 
Maruipol Nicopol blast furnace, rolling mills and tube works have 
practically the whole of the plant from the United States, being 
originally in American hands. Unfortunately the British exporter 
is at a disadvantage compared with French, Germans or Belgians 
because British capital has avoided Russia, and there are few 
factories owned or managed by British subjects. 

In regard to the matter of credit, easy terms of payment very dis- 
tinctly assist trade in Russia. Ready money is not plentiful, and a 
sale can often be made on credit when the demand for net cash ‘would 
put the order out of the question. This does not refer quite so 
strictly to larger machinery for engineering works (though even 
here it is frequently necessary), as it does to dealings with agents. 
and more particularly with those referred to above. In every case 
a strict inquiry into the character and financial standing of the 
purchasers is necessary. If this is made and the sale department is 
in the hands of a man experienced in Russia, the money is probably 
as safe in Russia as anywhere. There are importers who do a very 
large credit trade in Russia and whose bad debts for any one year 


do not amount to 1 per cent. of the turnover; but it is not to be 


denied that much money has been lost in Russia. Bankruptcy laws 
are very imperfect, payment is easily avoided, and public opinion 
is very lenient as regards those who refuse payment. 

The question of what a British engineering firm has to do to get 
into the Russian trade. or to increase its trade, is too often answered 
offhand. Small machine tools that find a regular sale amongst 
the smaller factories, on estates, &c., are best handled through the 
medium of wholesale importers and shops that specialise in the sale 
of technical articles. Such importers are to be found in most com- 
mercial centres, more particularly in Moscow. The shops just spoken 
of are often visited by commercial travellers, who include small 
machine tools in their lists. Several of the London machine tool 
merchants travel regularly in Russia. They handle, however, 
mostly American tools, and it is doubtful if they have found 
much profit in recent years. Their tools are too expensive for the 
merchant, and the engineering works seldom happen to want any- 
thing when the traveller calls. The first class machine tool 
importers (and there are several in Moscow and Petersburg who 
handle also British tools), probably buy without being influenced 
by a commercial traveller; they will have their regular manu- 
facturers and are not easily induced to handle anything else. 
Besides, it is doubtful whether they are in a position to do the best 
for the British manufacturer. Their expenses are heavy, they 
expect to work with a fair profit and have to keep high prices. Unless 
they handle a first-class tool and have secured for themselves the 
exclusive right of sale, the purchaser will pass them over and buy 
abroad. All works keep a library of tool catalogues; when in 
need of a tool the manager will consult these and get quotations 
from the manufacturer direct. 

Far better than an importing agent or a casual traveller would be 
the opening of a sales office, say as a limited company, in one of 
the centres, best in Moscow, that would combine the interests of 8 
group of British manufacturers, be financed and controlled by these. 
and managed by a man of trust and experience. The financial 
arrangement, distribution of expenses and profits could be managed. 
if only a number of manufacturers were convinced that the trade 
could be done. The group would have to cover such specialities as 
high-speed steam, turbine, gas and oil engines, a list of specialities 
in modern machine tools, also flour milling and foundry machinery, 
pumps, emery grinders, &c. It should not be necessary to have 8 
stock of machines or exhibition stores in Russia. Such machines as 
show a regular demand could be kept in bond at the port Custom 
house. Such a sales office could be relied upon to do a trade and to 
look after the interests of the manufacturers far more satisfactorily 
than an agent. And by distributing the expenses over a larger 
number of machines with a larger turnover, such an office can keep 


lower prices, it can also control the credits, arrange travelling, adver- 


tising, printing matter, see to the supply of those parts that are 
added in Russia, &c. This proposal for a combined Russian sales 
office may appear to be full of difficulties. Theidea is not new and 
to get over the difficulties it is necessary to find a group of manu- 
facturers who wish to trade in Russia and are convinced of the 
incapacities and limitations of travellers and agents. A number of 
foreign manufacturers have branches in Russia, but they are from 
that class of manufacturers whose trade demands the assistance 0 

experienced engineers, such as the equipment of flour mills, elec- 
trical and heating engineers, transporters or aerial railways and 
such. They will supply plans and estimates and superintend the 
erection. In some cases, as for instance, in electrical engineering or 
light railways, such branches will work in conjunction with à 
Russian factory which supplies those parts in the contract which 
cannot be imported. A question that British engineering firms 
must answer before embarking on the proposed venture is what 13 
the present extent of the Russian market for foreign manufacturers 
and what are the prospects of future development. As regards the 
present position of thetrade in machinery, the imports of machinery 

and implements of all kinds and their parts during 1908 were 
valued at 45,271,000, as against 6,546,000 in 1907. and 26.011,00 

in 1906. The imports in the first 11 months of 1909 were 

49.660.000. 


Brazil. — The plans for the electrification of the Victori 
Diamantina Railway as far as Itabira do Matto Dentro have been 
approved. 
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THE MUNICIPAL TRAMWAYS 
CONFERENCE. 


Lubrication of Car Bearings. 


Abstract of report prepared by E. Cross (Rotherham), 
R. L. ACLAND (Chesterfield), P. J. PRINGLE (Burton-on-Trent), 
T. R. SMITH (Leicester). 


A DISCUSSION was introduced on the subject of the lubrication of 
, car bearings by Messrs. Cross and Acland before the members of the 
Managers Section of the Municipal Tramways Association, at 
Chester, in May last. This subject appeared to be so interesting to 
the meeting that it was decided by the Executive Committee to ask 
the authors to form themselves into a Sub-committee in order to 
obtain information throughout the country for purposes of com- 
parison, and also to put forward recommendations from the 
information so collected. 

A list of questions was compiled and issued by the Sub- 
committee for the purpose of obtaining as much information as 
possible on the subject of lubrication of car bearings, and the 
response should not only prove of interest so far as the title of this 
report is concerned, but from a general all-round standpoint. 

The Sub-committee had for their object in compiling these ques- 
tions the eliciting of as full information as possible on the following 
points, viz. :—Class of lubricant used in every case and how applied, 
first cost and life of medium for conveying lubricant to bearings, 
cost of lubricant, intervals of inspection and cost thereof, horse- 
power of motor, description of bearings and of what composed, 
amount of wear in bearings, cost of renewals of bearings, and par- 
ticulars of cost and life of pinions and gear wheels. 

Class of Lubricant.—It is interesting to note that the use of oil 
appears to be finding more favour, for out of a list of 56 tramway 
undertakings there are 16 towns using oil throughout, while 33 
towns are using oil partially, and only 7 towns are adhering solely 
to grease. : 
Description of Application.—The method most favoured for appli- 
cation where oil is used is the usual spring pad for the lubrication 
of armature and suspension bearings. In other cases siphons are 
used, and in several instances steel and wool waste, moelline, elastic 
packing and the splash system find favour relatively in the order in 
which they are placed. With regard to axle bearings, pads are 
used to a very great extent, while Armstrong oilers figure largely, 
and in some cases wool, hair, and steel and wool packing is used. 

Cost of. Lubricant.—The price per gallon paid for oil varies from 
bid.to2s. A number of undertakings use oil at a price varying 

from 8d. to 9d. per gallon, and there is also & fair number 
paying 1s, Is. 2d. to Is. 6d. and 1s. 9d. per gallon. The highest 
price paid for grease appears to be 18s. 6d. per cwt., others pay 
17s. 6d. and 16s., but the usual price appears to be about 12s. 6d. 
per ewt. 

Interrals of Inspection and Heplenishing.—There seems to be a 
considerable advantage in the use of oil so far as the amount of 
labour required for inspection and replenishing is concerned. Where 
grease only is used, the necessary period. of inspection appears to 
vary from once each 21 hours to twice per week. Where oil is 
used, the intervals between examination vary from twice a week to 
once a week, and four weeks, and, in one instance, six weeks, is not 
considered too long & period for the bearings to run without 
examination, i , 

Cost of Inspection and Replenishing per 1,000 Miles.—The replies 
vary greatly, the lowest cost experienced being 2'29d. per 1,000 
miles, and the highest 2s. 10d. 

Description of Bearings.—White metal-lined bearings find most 
favour, but there seems to be a considerable variety in the 
character of the alloys; only seven undertakings use solid bronze 
bearings unlined. 

Miles per I- in. Wear Measured Across Vertical Diameter.—The 
information given under this head is considered to be of the utmost 
importance, and it is interesting to note the number of miles which 
can be got out of bearings in different towns. As an instance, the 
following short table of half-a-dozen experiences helps to show the 
remarkably diverse character of the results obtained :— ö 


A. Miles per 45 in., wear armature 5,300 Suspension, — 
B. " n » 5,000 " 6,000 
C. " n ” 3,000 77 as 
Jk 3 - 15 51,000 „ 16, 670 
E. „, T 15 38.500 P 45,000 
F. „ - js 114,000 


38,000 ) 


Life of Bearings in Miles.—The life for armature bearings varies 
from 84,000, 55,000, 50,000, down to 5,000, but the average life 
appears to be between 10,000 and 12,000 miles. 

Gear Lubricunt.— There are eight towns who are using oil for 
the purpose of lubricating gears: the remainder use grease at about 
from 14s. to 168. per cwt. 


Life of Gear Heels. The life of gear wheels varies considerably 


in different towns, although the conditions are similar, and the 
class of gear wheels used are identical, with few exceptions. "There 
is a reply which states, None worn out yet." Another answer 
states, None worn out after 54 years’ use, the lowest mileage 
obtained being 52,506. Lives of 250,000, 200,000 and 160,000 seem 
to be fairly common, but many undertakings have had to be 
satisfied with mileages well under 100,000. ; 


* 


Life of Pinion Wheela.—The lowest mileage obtained is 5,000, but 
there are instances where a mileage of 165,000 to 155,000 has been 
experienced. The bulk have had to be satisfied with from 70,000 to 
40,000, while there are many well under the lower figure. It is 
interesting to find that specially hardened pinions have not found 
a place in the higher mileages, the best result obtained being 112,000 
miles, but this figure stands quite by itself, other results being much 
lower. l l 

General—From the consideration and summarising of the fore- 
going particulars, the subject of “Lubrication for Car Bearings” 
has assumed far greater importance to each member of the Sub- 
committee than the mere question of the cost of oil per 
gallon, grease per cwt., or cost of pads, as the consideration of 
these costs falls into absolute insignificance compared with the 
benefits which may be obtained in other ways by a well- 
designed system of lubrication. Hitherto the provisions made 
for lubrication have been of the crudest design, and were 
of such a wasteful character that it was deemed economical 
to use the cheapest oil on account of heavy leakages, the 
only other alternative being the use of grease, for the apparent 
reason that it was not likely to be often in a liquid state, 
and the loss through leakage was therefore minimised. The Sub- 
committee have been struck with the remarkably short life of 
bearings in connection with traction work, and even the best instances 
recorded are short compared with those of stationary motor bearings 
under equally disadvantageous conditions with respect to heavy 
intermittent working. In comparing these types against each other 
there is one adverse circumstance under which the traction motor 
has to run, as compared with the stationary motor, and it seems 
that this explains how the comparatively short life of the 
traction motor bearing is brought about. Take, for example, a motor 
driving a heavy crane in an engineering shop, where the atmosphere 
is fairly loaded with dirt, and still under these circumstances bearings 
have been known to last for a great many years. In the case 
of the traction motor, when the car is running, there is a large 
amount of grit and dirt of the hardest kind, made up largely of 
fine particles of granite dust surrounding the motors, and unlike 
the engineer's shop, these particles are not floating about and 
allowed to fall by their own gravity, but they are driven by a 
pressure varying with the speed of the car, into any interstices that 
may present themselves. Consequently, as the present oil or grease 
chamber is by no means rendered airtight, the grit finds it way into 
the oil or grease as the case may be. 

Formerly, the greaser was considered to be a man of least impor- 
tance on the tramways’ staff, and his job suitable employment for 
the half-witted, this important work being carried out at dead of 
night, with little or no supervision, and by those who could scarcely 
be expected to understand the importance of keeping grease or oil 
and grit complete strangers to each other. In addition to these 
disadvantages, it was found necessary to examine and replenish 
daily, which had a tendency to increase the evil rather than prevent 
it, which was, of course, the intention. The Sub-committee are of 
opinion that a system of ring lubrication or its equivalent should 
be insisted upon in all new motors, and their tangible reason for 
this recommendation is the already excellent experience of those 
few undertakings who have had these motors installed for 
sufficient time to give a decided opinion. Moreover, the evident 
advantage of such a system is shown by the fact that as the oil 
ring is to be relied upon to feed with an ample and generous 
supply, it does not become necessary to inspect or replenish so 
frequently, and an allowance of six weeks between inspections is 
not considered to be too daring. With the ring system the 
wasteage of oil is practically nil, and consequently a higher grade 
of oil can be used without affecting the cost materially, therefore, 
with the reduced number of inspections—which by the way would 
be carried on in the daylight under proper supervision—it would 
then be well worth while to properly joint all inspection doors in 
such a manner as to hermetically seal the oil well and bearing. 

Given conditions similar to the forgoing, the Sub-committee are 
of opinion that even the best results now obtained should be far 
surpassed in the future, and should bring the cost per running car- 
mile down in an agreeable manner by favourably affecting a 
number of items under that head. It may-be of interest to know 
that two members of the Sub-committee (Messrs. Cross and Pringle) 
had .been previously experimenting, quite independently and 
unknown to each other, with a system of chain lubrication adapted 
to the older type of DK motor, so as to improve the lubrication of 
these motor bearings and to obtain the advantages of the " ring " 
system as far as possible under the oonditions. Mr. Acland is also 
carrying out experiments with his Westinghouse (46 M type) motors 
in a similar direction. Some degree of success has already been 
attained, and the Sub-committee have reason to believe that 
the experiments will end satisfactorily. Replies to the queries 
have been of & most diverse character, and it would seem 
that some form of standardisation would be an advantage in 
the methods adopted in connection with lubrication of car 
bearings. 'Take, for instance, the cost of lubricant, the L.C.C. 
pay 54d. per gallon for oil, while Glasgow pay 2s. The Sub- 
committee lay particular stress on the inadvisability of using 
grease, or a combination of grease and oil, the latter being parti- 
cularly objectionable on account of the liability of the grease to 
mix with the oil and so render the pads or other conveying medium 
inoperative. There is a divergence of opinion as to the most 
suitable metal to be used for lining bearings, and consequently 
there is a great difference in the cost per thousand miles in the 
results under practically similar running conditions. It will prove 
to be most valuable information for all members to know how 
Glasgow and Keighley have been able to run their cars without 
renewals of gear wheels from the commencement. . With regard to 
pinions, Glasgow obtains 150,000 to 200,000 miles. Information as 
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to these results cannot fail to be of considerable interest. It appears 
to the Sub-committee that if co-operation between all undertakings 
was established with regard to the subject of this report, it might 
be that an undertaking, although having an excellent experience on 
the one hand, but unfortunate in other respects, would receive 
benefit by an interchange of ideas, and thus arrive at the 
good results obtained by undertakings in other directions. For 
instance, why should not any undertaking obtain 51.000 miles 
per ug in. wear on armature bearings, as in Rotherham? 27,000 
miles for suspension bearings as in Belfast? 106,500 miles for 
axle bearings asin Lincoln? And the excellent mileages obtained 
by Glasgow, Bury, and Keighley, in respect to gear and pinion ? 


DISCUSSION, 


The discussion was opened by MR. C. W. HILL, Bournemouth 
Tramways, who said that the cost of cleaning cars was much more 
than for oiling, and it obscured the latter. It was possible that at 
Bournemouth some £300 per annum could be saved if advanced 
methods of dealing with lubrication, &c., could be adopted. The 
replies on which the report was based showed such varying results 
that it was evident that local conditions were an important factor. 
He was surprised that grease was used, especially with oil, by some 
people, and & discussion on oil did not appear likely to help matters. 
The price paid for oil varied very much; he thought cheap oil 
would let one down and dear oil was too costly, and it appeared 
that each undertaking must find a suitableoil for its own use. The 
controlling factor in the life of a bearing was dirt; the present oil 
boxes were receptacles for dirt. In opening & motor case it often 
happened that dirt fell inside, and it wasevident that ring lubrication 
would prove better than the present arrangements. One found 
very wide results in the data relating to gears, and it would have 
helped if information as to the weight of the cars had been in- 
cluded. It did not appear that case-hardened pinions were any 
improvement on ordinary ones. 

MR. BLACKBURN (Manchester) commented on the varying results, 
The 2°29d. per 1,000 miles, cost of inspecting and replenishing 
bearings " seemed to require explanation, also as regards ‘‘ miles per 
y% in. wear": Town D, the suspension bearings had a short life 
compared with armature bearings. 

MR. E. Cross, in replying, said that the subject had not yet had 
full consideration. 


The Comparative Durability of Brake Shoe and Tires. 


Abstract of paper by J. W. Dawson, A. M. I. E. E., 
Assistant Engineer, Bradford Corporation Tramways. 


UNTIL quite recently no systematic tests appear to have been 
carried out to demonstrate the relation between the material of the 
shoe and ite effect upon the tire, and to indicate which type of shoe 
should prove most economical in use. 

Laboratory and service tests have been extensively carried out by 
the Master Car Builders’ Association of America; the results are, 
however, not applicable to the conditions prevailing in this 
country. In the United States of America, power brakes are 
almost universally used on cars, and speeds are high. The tests 
have naturally been to determine the most suitable shoes for their 
requirements, and carried out on steel tires with high pressures 
per square inch of shoe, at & speed of 65 miles per hour. Until 
last year they had not attempted to ascertain wheel wear, stating 
in their report—Vol. 41, 1907, Master Car Builders' Association, 
page 142, par. 10 :— 

A Missing Factor.—It is a matter of regret that no measure 
has yet been made which will disclose the wear of the wheel under 
the influence of the shoe. To secure such a measure, it will be 
necessary to have a balance of sufficient capacity to weigh the 
wheel, and of such delicacy as to indicate differences in weight as 
small as one five-hundredth part of a pound. No such balance is 
now available at the laboratory. The possibility that some of 
those which show high performance in the accompanying diagram 
may have been protected from wear at the expense of the wheel, 
makes it highly desirable that precise information be had upon 
this point." 

They have now constructed such a weighing machine, and have 
carried out tests with several of their approved shoes during the 
past year. In their report (Vol.!35, No. 26, page 1099, Electric 
Radway Journal, they state :— 

After consideration, the Committee has concluded that no 
serious wear of the wheels is to be expected from any of the shoes 
now in ordinary service, and it therefore considers any recommenda- 
tions concerning wheel wear to be unnecessary.” 

While these conclusions may be correct for the shoes and condi- 
tions ruling with them, the tests which are detailed in this paper 
show clearly that considerable tire wear is effected by many of the 
shoes in use in this country, 

Brake Nhoes,— Twenty different grades of shoes have been 
tested ; they were chosen to cover the range of shoes in actual use 
in this country. A few shoes have been obtained of special 
metal, in order to complete the series of grades. The shoes 
have been cast of a similar pattern to enable them to be tested 
on tramcars with equal equipments and weiyhts for service testa. 
Ln shoes were numbered when received, and may be classified as 

ollows :— 


No. _ ; 
1. Soft grey cast-iron ... i .. Average hardness 47 
2. iF " B wee o K si 46 

15. A . gs, X e 5 » 41 

14. 8 S „ $ " 38 

16. Hard grey cast-iron... as ue 3i s 51 

6. i 3 stated to have 

ends chilled, but this was not 43 
found to be so when tested " mn 
for hardness 

5. Mottled grey iron. MAU Unchilled metal 49 
chills Chilled j 63 

19. Part chill. The whole face was : 
chilled with about 13 i. ee ee 
which was unchilled i 

7. All face chill T ie ids s s e. 66 
8. „ " — dal. eo wu “Bea 

18. „ " MU. aes aa em eem 065 d 

30. „ 7 ie 1 tal the “tue Gee . cee URE 
4. Hard white iron ag is na dis .. 61 

23. „ 7 De — dee eee. a Sear 0d 

24. „ : 3 E. 
9. Mottled cast-iron body with three .. Body metal 46 

white iron inserts .. Inserts ... 56 

17. Mottled cast-iron body with soft .. Body metal 55 
i steel inserts .— Inserts ... 2% 

21. Mottled cast-iron body with soft .. Body metal 66 

steel inserts N ... Inserts ... 30 


22. Mottled cast-iron body with ud .. Body metal 60 
panded steel inserts .. Inserts ... H 


The last column gives the average hardness of the shoe face after the 
frictional tests. 


Reproductions of shoe fractures show better than any written 
description the grade of the metal from which they have 
been cast, together with the depth of chill and type of inserts. 
The fractures vary in outline according to their positions in the 
shoes, they were chosen to represent as nearly as possible the average 
of each shoe. 

Service Tests—Comparison of the life of brake shoes and tires on 
one tramway with those obtained on other tramway systems is of 
very little value, so many factors operating which entirely vitiate 
the results, such as difference in gradients, nature of the road grit, 
track brakes, speed, average number of stops per mile, use of 
rheostatic or magnetic brakes for service stops, &., but com- 
parison of various grades of shoes can with advantage be carried 
out on the cars of any one system. The results will not. of 
course, be of quantitative accuracy, but will give an indication 
of the difference between, say, a standard brand of shoe and 
other types used at the same time. For the purpose of comparing 
results obtained with shoes on tramoars under service conditions 
with those obtained in the works laboratory under uniform oon- 
ditions, tests have been made by this method. In service tests, 
one particular make of shoe was adopted as the standard for 
comparison. One standard shoe and one with which it is to be 
compared being fitted to the wheels at one end of the car. and 
similar shoes fitted at the other end, the same grade shoe being 
at diagonal positions on the truck, one of each grade of shoe 
thus acting upon each axle and making the retarding effort per 
axle equal, the shoes being accurately weighed before fitting. The 
car is run until some of the shoes are worn out; they are then 
taken off and again weighed. The amount of metal worn from 
the test shoes to that worn from the standard shoes will be in 
inverse proportion to their durability when run with eq 
pressures upon each shoe; but it must be particularly noted that the 
shoes with the highest coefficient of friction will have done the moet 
work, so this method of testing is decidedly favourable to shoes 
having the lowest coefficient of friction. If the circumferences of 
the tires are measured before and after the test, it will be secer- 
tained which shoes have caused the greatest tire wear. Average 
measurements from several cars should be taken. Results obtained 
by this method are shown, as follows :— 


SERVICE TESTS OF SHOE AND TIRE WEAR. 


Wheels. Shoes. 
No. of f Miles per 4th radial wear. Miles per Ib. : 
shoe. Description. 8 | H 
Test shoe. Standard. Ratio. Test shoe. Standard Ratio. 
— eru. F MN LL 
4 Cast white E 
shoe si 6,060 10,954 55 966 147 
9 Cast iron 
with white | "T 
iron inserts | 12,665 | 9,900 | 1°30 | 2967 722 26 
15 [Cast soft grey 14,307 | 5,830 2˙45 | 214 831 zai 
2 [Cast soft grey 14,630 | 8,955 | 163 | 181 5.332 


77 y oe Glee 


à ; st 
Comparison of these tests with those obtained witb gd tes 
apparatus under laboratory conditions proves that be 


obtained on the latter correctly indicate the comparative 908 
properties of shoes and tires when run under ordinary service 
ditions, with the exception of shoe No. 4, of which mention B ^": 


later. Shoes Nos. 9, 15 and 2 give results of the same eyed by 
both tests. Examination of the table shows very clearly f es with 


this method of comparison the life of the standard shoe var All the 
the coefficient of friction of the shoe with which it is run. 


E 
E 
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shoes in one set have cqnal pressures applied during braking, 
therefore, those having the highest coefficient develop the greatest 
amount of retardiny force. Each set of shoes must stand to itself, 
and can only be compared with other sets indirectly, say, by means 
of the percentage or ratio of the test shoe to the standard. Differ- 
ences of tire wear by various gmde shoes are very noticeable. The 
author is of opinión that one cause of the differences in wheel 
diameters, so prevalent on tramears, may be the use of brake shoes 
of uneven grades. 

Another method is to fit up & number of cars with test shoes, 
keeping a record of their mileage and loss in weight, also records of 
standard shoes on similar cars running concurrently on the fame 
route and schedule if possible. This test, to be of value, should 
extend over a long period, in order that running conditions may 
reach an average. - 

To accurately obtain comparative results of shoe wear and differ- 
ences of tire wear, it is absolutely necessary that each shoe should 
give the same retarding effort. To do this, the pressure applied to 
each shoe must be in inverse proportion to its coefficient of friction. 
This has been secured by means of the brake gear designed by the 
author. In use, shoes of equal grade are fitted on each pair of 
wheels. The leverage-ratio of the brake gear is adjusted by means 
of the links between the supplementary brake beams, in proportion 
to the respective coefficient of friction of the shoes, thus obtaining 
from each pair of shoes the same retarding effort. 

A car fitted with this gear has been running in ordinary service 
for a few months, with shoes having different coefficient of friction 
respectively on each pair of wheels. So far, only one grade of shoe 
has been tested against the standard, the results up to date corro- 
borate those of the laboratory tests. The shoe adopted as standard 
for the purposes of these tests has chills on face and back so 
arranged that about one-third of the shoe is chilled. The amount 


of chilled and unchilled metal is approximately equal throughout. 


arranged to give a uniform rate of wear and coefficient of friction 
during its life. 

To form an accurate estimate of the value of a shoe from results 
of road tests is practically impossible, due to conditions stated iu 
the Master Car Builders’ Association Brakes Report of 1907, p. 176, 
viz. :— 

" An unsteady wheel pounding along over an uneven track, more 
or less elasticity in hrake beams and brake connections and fluctua- 
tions in braking pressure, coupled with the varying contact between 
wheel and shoe with extremes of climatic conditions from cold to 
bot, and wet to dry." 


To obtain standard and comparable results it becomes necessary, : 


therefore, to carry out the tests with a true wheel revolving at a 
constant rate of speed with a steady braking load, and a uniformly 
clean surface. 

Laboratory Tests.—For the purpose of carrying out tests under 
known conditions, the apparatus illustrated in fig. 1 has been 
installed, consisting of a 30-H.P. tramways motor, driving through 


Fic. 1. 


the usual single reduction gear, an axle upon which is mounted 
a wheel-centre with steel tire. The shoe is pressed upon the wheel 
by means of a lever carrying at one end a pan, which can be loaded 
with weights, and at the other an adjustable radius rod and a 
dynamometer for registering the pull upon the shoe. A pulley 
running upon the tread of the wheel drives a speed and mileage 
indicator. The apparatus is similar to that used in connection with 
the brake shoe tests for the Municipal Tramways Association Brakes 
Sub-Committee, and illustrated in their report. 

For measuring tire wear an apparatus designed by the author 
is used. It consists of a means for determining the difference of 
volume reduction over a pre-determined area of the tire surface, 
this by calculation giving the total amount of tire removed. The 
apparatus is illustrated in fig. 2, and comprises a die with 
means for forcing its inner face toa fixed radial distance from 
the centre of the wheel, the distance being determined by the 
outer faces of the die being in contact with two side faces of 
the tire. In operation a piece of ductile metal (lead) is placed 
under the die which is then forced on to a turned face on each side 
of the wheel, the inner face of the die will thus be a fixed 
distance from these faces, and the thickness of the lead will be 
equal to the distance between the inner face of the die and the 
surface of the tire, the lead following exactly the conformation 
of the wheel face. In the die are two small recesses, which form 
projections on the back of the test pieces. These projections 
enter into holes in the block of the cutting die, ensuring 


accurate cutting of the test pieces. After being removed 
from the die, the test picces are cut to 0'5 in. wide, a test piece 
being taken at the beginning and close of each run. These cut 
pieces ure weighed on a chemical balance, the difference in weight 


Fig. 2. 


of the two pieces equals the weight in lead of the volume of 
tire removed per 0'5 in. of the tire circumference, and is calculated 
into equivalent weight of steel worn off the tire by the formula 


Weight of lead (diff.) X circ. of tire in inches X sp.gr.steel Weight 
EE — s of tire 
width of test piece X sp. gr. lead lone: 


The tread portions of the shoes only are used, the flanges being 
removed in order to prevent uneven readings due to side pressure 
or wedging of the wheel flange in the groove of the shoe; the 
wearing face of the wheel is flat, the shoe beuring upon the 
centre portion only. ! 

Particulars of Test. Apparatus and Conditions, —Wheel tire, 
33 in. diam. X 33 in. wide, made from Siemens open-hearth acid 
steel, test piece from a tire of the samecast giving 56 tons maximum 
stress, 14 per cent. elongation in 2 in. 

. Motor.—30-H.P. series traction. Equivalent speeds during tests, 
10 miles per hour. 

Weight on Shoe. Wet Test.—Adjusted to give a pull on 
the shoe equal to one fourth of the retarding force required to 
balance the acceleration due to gravity of & four-wheel, 10-ton 
car, descending a 1 in 9 gradient at à speed of 10 miles per hour. 
If applied to the car on the level, this would be equal to a 
retardation at the rate of 3°6 ft. per sec. per sec., and would stop the 
car at 10 miles per hour in 1'09 seconds in a distance of 30 ft. 
neglecting any retardation due to the friction of the car or other 
forces. 

Weight on Shoe. Dry Test.—One half of that used in the 
wet test, this lesser weight was used in order to allow a long 
run to be made without the temperature of tire or shoe rising 
sufficiently to effect the coefficient of friction. 

Duration of Tests.— Wet tests, 4 to 5 hours. 

Dry , 2 hours. 

During the wet tests the lower portion of the tire was run 
into a trough of water, a stream of cold water impinging upon 
its surface near the shoe, the trough having an overflow for main- 
taining the water at a constant level. 

Dynamometer. —Spring type, non-recording. 

Readings taken at ten minutes intervals aud averaged. 

It may be noted here that the steadiness or otherwise of the 
dynamometer index varied with the amount of tire wear: in the 
case of small wear it was steady during the whole run, but with a 
large amount of tire wear the vibrations of the index were so 
violent that it was most difficult to obtain readings, scfeechings 
with very heavy wear being continuous and decidedly unpleasant. 


( To be continued.) 


Municipal Transfer to Company.—The Town Council 
of Konigsberg, Prussia, proposes to transfer the municipal electricity. 
works and tramways to the A.E.G. on a lease. It appears that the 
tramways, notwithstanding various absorptions of other lines, have 
always been worked at a loss, although the idea of leasing them 
would probably not have ocourred if the Siemens-Schuckert 
Works in the firet place, and the A.E.G. in the second, had not made 
offers to take over the undertakings, as each contemplated the 
erection of a large station at Konigsberg, and desired some founda- 
tion to work upon. During the course of time the negotiations 
with the Siemens-Schuckert Works collapsed, but those with the 
A. E. G. were continued and have led to a provisional arrangement 
for taking over the two undertakings. The A.E.G., which will form 
a subsidiary company to carry on the work, will pay to the town 
for the lease an annual sum of £57,500. 
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THE B.T.H. SYSTEM OF TRANSFORMER 
PROTECTION. 


IN provi switchgear for the control of transformers banked in 
rallel, it has long been reoognised that the use of protective 
evioes operating on overloads is accompanied by two serious dis- 
advantages. They are as follows :— 
l. If one transformer fails, those in parallel are often discon- 
nected, as they have to provide not only the load current but that 


* ^ 


Figs. 1 AND 2. 


required to operate the automatics on the secondary side of the 
faulty transformer. This resulte in failure of supply. 

2. The transformers are liable to be disconnected by a momentary 
heavy overload or fault, which might have cleared iteelf, or been 
cleared by automatics on the distributing system. This also results 
in a general failure of supply. 

It is customary to deal with these difficulties by the use of some 
form of reverse-current device on the secondary side, and by the 
use of delaying devices on the overload automatics on the primary 
side. Neither device fully meets the requirements. The operation 
of reverse relays is dependent on the maintenance of a certain 
minimum potential, say from 10 per cent. to 50 per cent. of normal 
potential according to the type, thus on a heavy fault these devices 


E.H T. On SWITCH WITH 
Trip Con 


AMMETCR. 0.25 Har 


CURREN? Transformer 
Ratio 5:1 


TRANSFORMLA 


Amurrre 0-270 4 3. 
Cunat d TeanssCaven 
Raro 50:1 
4 
HT, On SWITCH WITH TRIP Cont 


sometimes fail. Moreover, they may be operated hy a momentary 
surge of energy pumped back through the transformers on a heavy 
fault occurring elsewhere on the primary system, and temporarily 
depressing the primary voltage. Several types of reverse relay 
have been known to fail on heavy forward current. 

The use of delaying devices on the overload automatics, results 
- increased disturbance of the system should a transformer break- 

own. 

A simple system introduced by the B.T..]. Co., is free from 
these defects, and has now given satisfactory service for several 
years on some of the largest power distribution plants, us well as on 


-- ——— - ew eee - 9 4 «D o oam — ooo 
— —— — 4o eee — . we 


— — — PA A m —— id 


certain smaller installations where maintenanoe of supply is of 


primary importance. 


The principle is illustrated by fig. 1, in which the primary and 
secondary windings of one transformer are shown. Current trans. 


formers are installed on both sides with their secondary wind 


ings 
coupled in series. The ratio of transformation of the two current 
? 


Fic. 4. 


31 


transformers is proportioned to that of the main transformer, so 
that their secondary currents are equal, and this current normally 
circulates between the two transformers. A trip coil or coils, or a 


relay, is connected in shunt to the two secondaries as indicated, but 
carries no current under normal conditions. 
If now the transformer breaks down internally, the ratio of 


input to output will be altered, and the current transformers will 
no longer give equal secondary currents. A difference current 
corresponding to the fault current will now flow through the 
tripping device and actuate the automatic switches to disconnect 


the transformer, 


It will be seen that the tripping device carries the algebraic 
difference of the currents corresponding to the input and output, so 
that if the secondary current reverses, the difference current is 


increased still further. See fig. 2. 


The device is unaffected by forward current, or by a reverse surge 
passing through the transformer, thus the transformer will be held 


up to its work unless and until it fails internally. The arrange- 
ment is also independent of potential fluctuations. 


Care must be taken to connect the tripping device across points of 


equipotential in the secondary circuit, otherwise it will be operated on 


FIG. 5, 


heavy loads, Except, however, where the pilot wires coupling the 
secondaries are of unusual length, or a very sensitive tripping 
device ix employed, any convenient points may be chosen for the 
connection. 

In fig. 3 the complete connections are shown for a single-phase 
transformer equipment. It will be seen that the current tran* 
formers employed to excite the usual instruments, are employed also 
to operate the protective device, and that the desired results are 
obtained without the use of relays or'auxiliary supply for tripping 
purposes, The secondary winding of each current transformer 5 
solidly earthed. 

In fig. 4 are shown the connections for a three-phase transformer, 
with both sides connected in delta. The same connections would 
be employed fora star transformation. Alternative methods of 


FIG. 6, 


connecting the trip coils are shown, that at x requiring only two 
coils, whilst that at v gives equal current settings on all three 
phases. t 
Where the main transformer is connected star delta, the curren 
transformers must be similarly connected as in fig. 5. "M 
Protection against overloads may be obtained in a very p 
manner, by inserting a B.T.-H. patent time-limit fuse !n 
secondary winding of one of the transformers. On & vicit 
predetermined overload this fuse will blow, and by disconnes, i 
the corresponding current transformer will force the eid mé 
enter the tripping device. Whilst this fuse has an inherent m 
characteristic which will be effective on overloads, this does k 
prevent the instantaneous operation of the tripping device 9 
fault occurring in the transformer. ching in 
An inte esting phenomenon has been observed on swite oe is 
transformers protected in this manner. When 4 transfor aly 
switche? out by means of an oil switch, the current 18 SU um 
broken at cr about zero value when the flux is near its ma ja 8 
value, thus tic transformer may be left highly magnetjsed 
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particular direction, and owing to the clored magnotlo cireult this 
flux is retained. If now on switching the transformer into service 
the voltage applied at the first moment be such as to demand an 
increase of flux in the same direction as that remaining in the iron, 
the flux density will be carried to saturation point, and an abnor- 
mally large magnetising current will be required until the cycle of 
magnetism settles down to the normal condition. This magnetising 
current is all input, and therefore appears in the shunt circuit as a 
spurious fault current, and if sensitive tripping devices are employed, 
will cause the disconnection of the transformer. In such cases the 
tripping device may be shunted by a B.T.-H. patent time-limit fuse 
to delay its operation. 

The above system is capable of otherapplications. For example, 
it may be applied to a generator, as in fig. 6. In this case, the 
generator will be disconnected with certainty in case of breakdown 
of the H.T. windinys, but will not be disconnected under any other 
conditions. It will be noted that the cable connections to the alter- 
nator are included in the protective system. 


LEGAL. 


ROAD REPAIR ARBITRATION, 
(Concluded from page 528.) 


THE arbitration proceedings were continued at Exeter, in the case in 
which St. Thomas Rural District Council are suing Messrs. Siemens 
Bros. to recover £1,650 damages for injury to roads consequent on 
the laying of cables for the Post Office between Taunton and 
Exeter. 

The reply on behalf of the defendants is that they have done 
no excessive damage to the roads. that the roads were in a very 
bad state before the cables were laid, and that the cable traffic 
was not such as to injure any properly constructed roads. 

The ARBITRATOR proceeded to take the case of the Tiverton 
Rural District Council against the same contractors in respect of 
the alleged damage to roads in the execution of the same contract. 

Mr. RANDOLPH said it was agreed at the trial that the verdict in 
the St. Thomas case should govern this one. The point was how 
much they were to have of their claim on this particular piece of 
road. The extraordinary expenditure was estimated at £120 per 
mile for a total length of 104 miles. 

On Friday MR. RICKETTs, on behalf of Messrs. Siemens, con- 
tended that the case had not been properly proved. The needs of 
the neighbourhood might apply possibly to small district roads ; 
but, when they came to a trunk road leading to the capital city of 
one county and also to the capital city of the next county, it was 
quite another matter. It must be known to the Council, even if it 
had not been proved in the documents brought before them, that 
the motor traffic was increasing. 

Mr. RANDOLPH, on behalf of the Council, remarked that he did 
not suppose the arbitrator would give all the claim; at the same 
time, he did not think he would consider it was a dishonest claim. 

The Arbitrator. will present his report in due course, 


Justus Eck r. UNION-CASTLE MAIL STEAMSHIP Co., LTD. 


AN interesting case in which Mr. Justus Eck, of the Union 
Electric Co., Ltd., was plaintiff, and the Union-Castle Mail Steam- 
ship Co., Ltd., were the defendants, was heard at the City of London 
Court last week, by Judge Rentoul. Plaintiff and his wife and 
daughter went to Cape Town in August, 1909, travelling first class 
by one of defendants’ boats, and they returned in December, paying 
£56 for accommodation. After being at sea for some days, one of 
the cabins could not be occupied any longer owing to complete 
absence of ventilation. On behalf of plaintiff, it was stated that 
in the company's booklet they claimed to have a complete system 
of ventilation throughout, and electricity was brought to bear on 
the cabins, saloons, &c., by the use of electric fans. A further 
£4 12s. 2d. had to be paid to enable Mrs. Eck to occupy a suitable 
cabin, and Mr. Eck claimed for the return of this amount, and 
contended that the company had been guilty of a breach of contract 
and misrepresentation. For the defendants, it was stated that they 
did not guarantee that every cabin would have an electric fan 
in it. 

JUDGE RENTOUL, in giving his decision, said he thought that 
anybody reading thé booklet would think that the cabins had 
electric fans in them, and Mrs, Eck's cabin had not. If there had 
been a fan in her cabin, no matter how badly ventilated it was, the 
company would not have been liable. If fans had been provided, 
and they had gone wrong, there would have been no case. He must, 
if the circumstances, find for Mr. Eck, with costs. 

He refused leave to appeal. 


Germany.—The Deutsche Pope Lampen Gesellschaft is 
the title of a new company which has lately been formed at Aix- 
la-Chapelle, with a capital of £35,000, to manufacture electric 
lamps in accordance with the Pope patents, 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SALVADOR.— Any person who may ship articles of commerce to 
Salvador, even although such articles may be exempt from 
duties or taxes, must draw up an invoice in quadruplicate of all 
the goods constituting his shipment to each consignee. These 
invoices are to be made out in Spanish, and must state (a) the 
name and residence of the shipper, the port of shipment, the 
name of the vessel and of the master thereof, its destination, 
the nafne of the consignee, except in cases where goods are 
shipped to order, and the name of the person on whose order 
or account they are shipped; () the marks on the packages ; 
(c) the serial number of each package shown separately, but 
should various packages be of the same weight and also contain 
the same goods, one entry may suffice; (d) the kind of package 
(sack, case, bale or barrel, &c.): (^) the gross weight of each 
package in kilogrammes expressed in letters and figures, except 
in the case of machinery, lumber and iron, of which the total 
weight only need be given ; but if, as in the ease of the excep- 
tion noted in (c), the weights and contents of the packages are 
identical and they are invoiced on one line, then the weight: of 
one package may be shown in letters and figures, and the total 
weight shown in figures in a separate column; (f) the name 
of the merchandise contained in each package according to the 
nomenclature of the Tariff, and the material of which the 
merchandise is made; (y) a detailed specification of the con- 
tents of each package I. e., weights and measures, value, place 
of origin, &c.; (i) the total value of each package in the 
currency of the country whence shipped, and the total value of 
the lot if there are several packages of the same goods. 
Invoices, with the exception of those for unpacked iron, lumber 
and machinery, may refer to two or more packages entered 
under the same mark or number. The following declaration 
must be made at the foot of invoices:—“ I, the undersigned 

.. . . . . make oath and say on my honour that the fore- 
going invoice consists of ......... sheets, and relates to 
packages, weighing together gross ......... kilogrammes, and 
represents a value of ......... (in the currency of the country 
whence the goods originate); that the marks on and number 
of each package, weight, contents and quoted price thereof 
correctly refer to the packages shipped by me,and agree with 
the entries in my books, and that the goods have been insured 
for a sum of .........." This declaration will be certified by the 
Consul of Salvador at the place of shipment, and the following 
fees will be payable :— 


Invoices not exceeding £5 value eve $n is . . 43, 
” » 33 £20 14 eos t.o v.o eee 8r. 
A - „ £100 „ 5 sae -— we 168, 
„ 4200 „ vow . 21a. 

Invoices exceeding £200, for every £20 or part of £20 up 
to £1,000 TP .. I8 


Invoices exceeding £1, 000, for every £20 or part of 420 e. 54d. 


The Customs authorities are not allowed to proceed to the clear- 
ance of goods if the person concerned has failed to produce the 
certified invoice. 

The duties payable are given below, and, in addition to these 
duties, the following surtaxes are levied on all goods paying duty :— 


Pesos (gold) per 100 kg. 
'46 


For the judicial power. ae nae e 

Central Railway bonds eee m '89 
Importation and e bonds wee s. 92 
Subsidy of steamers.. vá 920 23 

For the public revenues (levied i in | silv er) sue 1°38 

On behalf of almshouses ... ie. . aes $n 30% of the total 


duty payable. 
Further surtax d is ‘sie ee iis 2°40 


Exemption from the tax of 1°38 pesos per 100 kg. and the further 
surtax of 2°40 pesos is allowed on goods marked below with an 
asterisk, and all goods which are admitted free under the ordinary 
tariff are likewise exempt from all the above surtaxes. 

Duties are levied in American gold “.., peso = 4s.; but the 
following rates, having been calculated in silver, must be reduced 
in the proportion of 22 to 10 before calculating gold for payment. 


Pesos per kg. 

Leather belting and packing for machinery ... eee .. 01 
Steel wire, unclassified ... vas $us s Vis * 30 
Scientific instruments, not specified - .. Free. 
* Posts, columns, props. lightning rods, pumps, cables of i iron, 

steel or brass wire ... vee - "0l 
Machinery of all kinds for manufacturing purposes motors 

with any kind of power magnets ... iis uu .. Free. 
Copper. brass or bronze wire i "E: vs e. 40 
Asphaltum... aoe Sde iri et aoe 958 — 02 
Tar, liquid or solid da .. Free. 


Articles for lighting : lamps, chandeliers, lanterns, Mes of 
metal, glass, crystal or porcelain, with all their 
accessories, such as founts, holders, brackets, arcs, 
burners, wicks, chimneys, globes. screens, shades and 
reflectors, whether of glass, porcelain, or ordinary metal 25 

N.B.—Lamp shades and screens not specified are dutiable 
according to the component material. 


Asbestos for machinery ... iod one in ida exl OL 
Pitch in C "- exl 05 
Rubber belting and packing for machinery ET — — OM 
Celluloid, manufactured ... Ses «be ics T el 60 
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Pesos per kg. 
Rubber, manufactured, except hose, clothing, &. el 60 
Graphite or plumbago in powder NU € ea AO 
Telephones, electric bells, &c., and parts thereof. 40 


Electrical machines, small wa Ses as - es HU 
Litharye ... iss ks Ss -— — S „ OD 
Mica in powder or sheets - T oe m e. 05 
Mining apparatus, including pumps, motors, pulleys, 
winches, capstans, &c. T Me bes bis .. Free. 
Lightning rods of copper and their accessories 975 ae: OO] 


Galvanised-iron wire for telegraphs and telephones... | . ‘10 
Machinery, heavy, of all kinds not specified "E .. Free. 
Porcelain in artic]es not specified a 185 „ 2 
*Articles, apparatus, tools and materials, not specified. for 

telegraphs, electric light, &c. -— vis "T ex. 01 
Electric ventilating fans... s Pos sss nia e. 30 
Engines for all kinds of machinery, and all unenumerated 

articles in which spirit is used as fuel or motive power... Free. 
Accessories of machines when imported in quantities neces- 

vary to commence operations zs Mes sae ... Free. 
Dutiable as com- : 


cessories of machines imported afterwards... ; 
Acce : ported aS ponent material. 


a 
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NEW PATENTS APPLIED FOR, 1910. 


(NOT YET PUBLISHED.) 


‘Compiled 5 for this journal by Mrssra. W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. O., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


21,546. Electrical and gas light device for holding and shading lamps to 
light stairways and steps in public places of entertainment." PaovinctaL 
CisEMATOGBAPILHgATR&S, LTP. September 16th. 


31,700. ** Improvements in the art of telephony." A. NEMETH., September 
19th. (Complete.) 


21,740. '‘ Improvements in incandescence electric lamps." C. CARANGELO. 
(Date applied for under Scc. 91 of the Act, September 18th, 1909, being 
date of application in France.) September 19th. (Complete.) 


21,775. "Improvements in attachments for telephone instruments for 
hygienic and other purposes." T. Birnkerr and G. COOPER. September 20th. 

21,784. “ Means for, and methods of, limiting the fow of cürrent on a short 
circuit." A. M. TavLoR. September 20th. 


21,404. ‘Improvements in and relating to homopolar electrical gencrators 
and motors." R. H. BAnnouR. September 20th. 


21,805. ''Improvements in and relating to electrical brushes or collectors.“ 
R. H. BARuoun. September 20th. 


21.818. Improvements in electrical heating radiators.” J. H. CUNNINGTON. 
September 20th. (Complete.) 

21,850. ''Iniprovements in metal-fllament electric lamps." H. C. Gover. 
Beptember 20th. 


21,914. “Improvements in electric battery lamps." 
Beptember 21st. ' 


21,922. ''Improvemente relating to secondary batteries.“ 
Beptember 21st. 


21,943. '‘ Improvements in or relating to switches for use with electrical 
heating and other apparatus.” A. F. BERRY. September 21st. 


21,982. Improvements in and connected with electric tramcars." 8. 
Greaves, R. DEARMAN and E. SHorkocK, September 22nd. 


22,013. “Improvements in telephone exchange circuits." SIEMENS AND 
HALSKE AKT. Grs. (Date applied for under Sec. 91 of the Act, January 29th, 
1910, being date of application in Germany.) September 22nd. (Complete.) 

22,040. Contact breaker for magneto-electric sparking apparatus for 
internal combustion engines." Firm of UnTERBERG & HELMLKE. (Applicution 
for Patent of Addition to No. 4,030 of 1909. Date applied for under Sec. 91 of 
the Act, October llth, 1909, being date of application in Germany.) September 
22nd. (Complete.) 


22,056. Improvements in sparking plugs.“ C. SLATER and J. T. SUTCLIFFE, 
September 23rd. 


22,110. * Improvements in the Ward-Leonard systems for electric motors.” 
SIEMENS Bros DYNAMO Works, LB. (Siemens-Schuekertwerke, G. in. b. H. 
Germany.) September 23rd. (Complete.) 

22,115. Appliance for the prevention of the transmission of infectious 
or contagious diseases through telephone transmitters, more especially tele- 
phone receivers.“ W. RozycKi. september 23rd. 


22,139. ''Improvements in or connected with electrical fuse boxes." 
J. H. P. Burcnerr. September 23rd. 


22,143. '* Improvements in and relating to telephonic and telegraphic means 
of communication, whether wired or wireless.“ J. R. W. Brows and W. G. II. 
MomrkNNY. September 23rd. 


22,152. “Electric clock for transmitting time to secondary dials.” F 
WoeLLEY. September 24th. i d dá 


22,156. Improvements in inductive wireless telephone installations.” H. 
VON KkawMeER. September 21th. 


Aera “ Improvements in electrical switches," J. H. TUCKER. September 
21th. 


22,161. “Improvements in detectors for use in wireless telegraphy and 
telephony," J. C. Swirü and T. H. Lyon. September 24th. eas 


22,174. a Improvements in and connected with means for lighting the in- 
teriors of buildings by incandescent electric lamps." A. E. A. EDWARDS and 
W. SHAW (trading as Edwards & Shaw). September 24th. 


22,198. ''Improvements in governors for electric cirenits." E. Presser 
and GESELLSCHAFT FUR ELEKTROTECHNISCHE IN DIS KLE N. B. II. Septemcer Ath, 
( Complete.) 

22.20. Improved process for the manufacture of sheets, bands, wire and 
the like of electrolytic iron.“ LasenkIN-PFANHAUSER-WERRE AKT.-GES. (Date 
applied for under Sec. 91 of the Act, September 25th, 1909, being date of 
application in Germany.) September 24th. (Complete.) 

22.221. Improved methods of determining the presence and direction of 
the equalising currents in alternating-current apparatus." SIEMENS Bros, 
AND Co., LTb. (Siemens & Halske Akt.-Ges., Germany.) September 24th. 
(Coinplete.) 


A. E. Munpy. 
D. P. Dunne, 


———— 
Fire,—4 fire occnrred à few days ago at the premises of 


the ELECTRIC AND GENERAL SUPPLY STORES Co., of 102 and 104, 
Albion Street, Leeds. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following Hat may be obtamed 
of Messrs. W. P. THompaon & Co., 285, High Holborn, W.C., and ai 
Liverpool and Bradford ; price, post free, 9d. (in stamps). 


1909. : 


REPARATION OF SUBSTANCES BY THE Wer MAGNETIC Process. W. E. Lake. 
(Fried. Krupp Akt.-Ges. Gra: onwerk.) 17,450. July 7th. 

LIGHTING or Gas-Burnens. M. Delage and P. Woog. 17,496. July 7n. 
(Request under Se. 19 of the Act not granted.) 

ELECTRIC AI. MEANS ron RECURING THE BAFE STARTING OF Morom-CARS AXD 
THE LIKE. W. J. Brooks. 19,747. August 23th. 

APPARATUS FOR ELEcTRO-PLATING. B O. Cowper-Coles. 20,037. September Ist. 
MEANS FOR THE Propuction or Lona Continvovs ELECTRIC Arcs. J. X. 
Johnson. (Badische Anilin & Soda Fabrik.) 20,129. September 2nd. 
WIRELESS TELEGRAPH TRANSMITTING AND RECEIVING STaTIONS. G. Marconi 

and Marconi's Wireless Telegraph Co 20.230. September 8rd. 
ELECTRO-THERMAL GARMENTS FoR THERAP£UTIC Prrposes. B A. Charles. 
20.408. September 6th. 
MEANS TO BE ExrLOYED IN THR Propucrion or Loxa ST«BLE Evecreic Arce. 
J. Y. Johnson. (Badische Anilin & Soda Fabrik.) 93,715. October Sth. 
APPARATUS FOR R&C@IVING MESSAGES BY WIRELESS TELEOR*PHY OR TRLEPHONY, 
British Radio-Telegraph aad Telephone Co. and J. G. Balsillie. 94,35 
October 28rd. n 

INSTALLATIONS OF ErkcrRIC INCANDESCENT Lamps CONNECTED IN SES. 
E. Booth and N. R. Booth. 25,238. October 30th. 

INTERCOMMUNICATION TELEPHONE SYSTEMS AND APPARATUS THEREFOR. J. A. 
Romer. 23,46) December 6th. 

Ececraic CoNpviT Systems, R. Hirst and M. Taylor. 29,938. December 22nd. 


1910. 


MAGNETO GENERATORS. C. A. Allison. (L. V. W. Noyes.) 11.315. June lith. 

Vapour El. AT RIO APPARATUS. E. Podszus. 14,957. June th (Date applied 
for under Interna ional Conyention, October 17th, 1908. Originally included 
in No. 22,827 of 1909.) 

VoLTraaR Recuiation oF DxNAxO- El. xCr nid Machix gs. Siemens Bros. Dynamo 
Works, Ltd. (Slemens-Schuckertwerke Ges.) 8,915. February 1Tth. 
Rotary CONTACT-BRFAKERS For MAdNK TOS rox Duar-TowrrioN Systems. Firm 
of Weckerlein and R. Sticker. 6.033. March 8th. (Date applied for under 

International Convention, April 20th, 1909.) 

BorPonT FOR INCANDESCENCE FILAMENTS IN ELRCTRIO GLOW-LAMra. Wolfram 
Lampen Akt Gez. 60,397. March lith. (Date applied for under Inter. 
national Convention, March 15th, 190).) 

Trare-PHase Current Anc Lamp. E. Könecke 6,968. March 18th. (Date 
applied for under International Coavention, March 19th, 1903.) 

STARTING-SWITCHES FOR POLYPHASE ALTERNATING-CURRENT INpUucrio Motogs, 
Adams Manufacturing Co. (Cutler.Hammer Manufac:uring Co.) 7,318. 
March 23rd. 

Cyance-Over SWITCHES Fon ErkecrRIC. LIGHTING AND OTHER SYSTEMS FOR 
RAILWAY CARRIAGES AND OTHER VEHICLES. J. Stone & Co. and A. H. 
Darker. 7,169. March 24th. (Post-dated October 27th, 19.9. Originally 
included in No. 7,125 of 1909.) . 

CuT-OUTS oa Crircuir-BReaAkER3 FOR OVERHEAD ELECTRICO CONDUCTORS, 
R. Novak. 7,799. March 80th. 

Evectric Switcues, A. P. Lundberg, G. C. Lundberg and P. A. Lundberg. 
8,18. April 7th. 

PrrpayMent ErkcrRICHTY Mrrers. Chamberlain 4 Hookham, Lt4., and W. B. 
Sprague. 8922. Ap ill3th. (Patent of Addition to No. 3,20 of 1910) 
ELECTRICAL SIGNALLING Apparatus. C. Snow and J. E. Radley. 9,4. 

April 15th. 

PnorrcriNG Devices or CONDUITS For UNDERGROUND ELECTRIC. Camss 
R. Et linger and 8. Ettlinger. 10,051. April 25th. l 

ARMATURE WINDINGS OF DyxnaĪo ELECTRIC MACHINES. Siemens Bros. Dynamo 
Works, Ltd., and B. G. Pickering. 11,826. May 18th. 

AvToMATIC TkLEanarn TRANSMITTERS. L. M. Potts. 15,123. June 23rd. (Date 
applied for under Rule 13, June 29th, 1909.) 


The Crystal Palace Exhibition of 1911, —We have 
received a copy of the prospectus of the Festival of Empire Imperial 
Exhibition and Pageant of London, which is to be held at the 
Crystal Palace next year, from May to October, under Government 
patronage, and the entire protits of which are to go to King 
Edward VII Hospital Fund. There is to bean All British Ex- 
hibition in the existing buildings of the Palace. Next year being 
Coronation year, London is expected to be thronged, and this exhi- 
bition is likely to be a centre of great attraction. Among the 
features in preparation is mentioned an electric railway 14 mile 
in length with stations at the respective Dominion Buildings: there 
Will be 10 trains of full-sized cars giving a 2-minutes service. The 
prospectus gives some particulars as to the classification of exhibits 
including sections for mining, engineering and shipping. al 
transportation and motive power. Communications should be 
addressed to the Exhibition Space Secretary, at the offices, 8l. 
Piccadilly, London, W. . 


Turbine Contracts, — It is announced from Zurich 
that Messrs. EscHer, Wyss & Co. have just received 8 
repeat order from the Sao Paulo Tramway, Light and 
Power Co, of New York, for hydraulic turbines The order 
comprises four turbines, which, at a speed of 180 R. P. u. fre 


‘each able to yield 4.500 M. P., or a total of 18,000 n.r. When 


these turbines, which are to be direct-coupled to dynamos with 
horizontal shafts, have been installed, the central station wW! 
have a total output of 35,000 H. b., as it is already equipped with 
four turbines of about the same size, which were supplied by the 
same Swiss company in 1904. In addition, the latter company has 
on order from the Western Canada Power Co:, of Montreal. two 
turbines of a similar kind, for an output of 13,000 H.P. each, att e 
Stave Lake station, and a 10,000-H.P. turbine for the Shawinigan 
Water and Power Co., of Montreal. 
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. means of an atomiser over a horizontal air condenser ; 


No. 1,716.°” 


THE ELUSIVE ION. 


THE pursuit of that elusive particle, the individual ion, has 
during recent years been the chief occupation of many of 
the most able experimenters—a research abounding in diffi- 
culties, not the least of which has been the fact that the 
quarry is far beyond the utmost limit of visibility. Fortu- 
nately, however, its ability to demonstrate its presence is 
enormous in comparison with its magnitude ; 
chase would indeed prove hopeless. 


otherwise the 
Experimental methods 
of extraordinary ingenuity have been devised «by C. T. R. 
Wilson, Sir J. J. Thomson and others, with the aid of 
which its numbers have been counted, and its electrical 
charge has been determined ; but nothing has appeared to us 
more fascinating or convincing than a series of experiments 
of which an account is given in a recent issue of our 
American contemporary, Srience. The article referred to is 
from the hand of Prof. R. A. Millikan, of the University of 
Chicago, and is entitled The Isolation of an Ion, a Pre- 
cision Measurement of its Charge, and the Correction of 
Stokes’s Law"; it deals with experiments carried out by 
the author and Mr. Harvey Fletcher between December last 
and May. 

The method is based upon the use of very minute but 
accurately spherical drops of oil or. mercury produced by a 
process developed by Mr. J. Y. Lee, which are blown by 
a few 
of the droplets are allowed to fall through a pinhole in the 
upper plate into the space between the plates, which is the 
arena in which the chase is carried on. The plates are 
16 mm. apart, and after a few droplets have been admitted 
the pinhole is “closed for the sake of shutting ont air 
currents "—a_ significant remark, showing the excessive 
delicacy with which these researches in the region of the 
infinitesimal have to be conducted. The droplet, thus caged, 
is illuminated with a carefully cooled beam from an arc 
lamp, and appears in the observing telescope like a bright 
star, falling under the action of gravity at the rate of about 
half a millimetre per second. But it is usually charged with 
electricity by the atomiser, and on its reaching a lower 
limit the condenser is charged with a pressure of the order 
of 10,000 volts, producing an electrical field in which its 
motion is reversed. Thus the drop is kept, it may be 


for hours, rising and falling in the field of the 
telescope. But from time to time an ion collides 
with it and is retained; instantly its rate of fall 


or rise in the electrical field is changed in a perfectly definite 
manner; its speed can be measured with great precision 
again and again, its dimensions can be calculated, and the 
charge upon it can be determined with exactitude. 

The tables of results given in the article show with what 
remarkable accuracy the measurements can be made, and the 
extremely interesting result is obtained that each ion which 
is captured by the droplet frem the surrennding air lrirg 
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with it invariably the same quantity of electricity, or a small 
exact multiple of that quantity. Further, from measurements 
made on over 100 droplets with initial. charges varying 
between the limits 1 and 150, the experimenters ** found in 
every case /he original charge on. the drop an eract multiple 
of the smallest charge which we found that the drop caught 
from the air" $ the total number of changes of speed 
observed was between 1,000 and 2,000, and ** i not one 
single anstance has there: bees: any change which did not 
represent the advent upon the drop of one definite invariable 
quantity of electricity, or a very small exact multiple of that 


quantity.” The italies are the author's. 


The conclusion is that the elementary electrical charge is 
4:9016 x 107", the result of 
closely agreeing observations with drops of various sizes and 


an enormous number of 
charges. Both positive and negative ions appear to possess 
charges of the same magnitude, and the experimenters were 
able by suitable manipulation to cause ions of either sign 
to enter the droplets. 

Several other physical facts were indicated, to which we 
need not refer in detail here; suffice it to say that the author 
claims to have made an exact determination of the 

free from all questionable 
theoretical assumptions, and to have established the correct- 


clementary electrical charge. 


uess of the view now generally held, that electrical charges 
ure of granular structure, besides bringing forward new and 
convincing evidence of the correctness of the kinetic theory 
of matter. There were indications that the phenomena of 
valency were exhibited to some extent in gaseous ionisation, 
some atmospheric ions carrying exact multiples of the unit 
charge: and Stokes's law for the motion of a small sphere 
through a resisting medium was found to break down when 
the diameter of the sphere became comparable with ‘the 


mean free path of the molecules of the medium. 


Further investigations are in progress which should throw 
additional light on these phenomena. The strong con- 
firmation of modern theory derived from these experiments 


must be regarded us highly satisfactory. 


"m 
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ON SETTLING DOWN TO BUSINESS. 


ONE by one the few remaining holiday-makers are returning 
to their accustomed activities, and the machinery of industry is 
working again at that higher speed, and making that louder 
noise, Which are characteristic of late autumn and the winter 
months. Electrically the summer months in this country 
seem to have been even freer from sensation than they 
generally are—not because there has been less work to da, 
for exactly the opposite appears to have been true. Exer 
since the death of the late King a quietness has come over 
the political world, and though the complexion of labour 
has at. times borne an ugly and disturbing aspect, the air 
has now become less highly charged, and industry, too, has 
When the spirit of 


conference and compromise have been in evidence, every man 


been making steady and quiet progress, 


has been attending more zealously and confidently to his own 
affairs, and this inevitably makes for the good of all when 


applied to industry. — The late arrival of summer, and the 


national mourning, are probably the chief reasons for the 
later closing of the holiday vacation P uie and even now 
the lingering glories of antumn are 
to defer 
directions 


a temptation to some 
The signs of new life in most 
during the last few 


their return. 
however, will 
undoubtedly have an early effect. The sounds of the 
politician are becoming heard again, the municipal Councils 


are resuming their sittings, the technical colleges are once 


days, 


: work. and the institutions 
and societies in London and the other 


more settling down to a winter's 
great centres are 
about to meet. 

The central station engineer js preparing for the heavier 
demands of the dark evenings and the foggy days, and the 
makers and factors of electric lamps, and all descriptions of 
lighting material, are at the beginning of a good harvest. 
Indeed, everybody is looking for a very busy time extending 
from now right -on to the Coronation of King George V. 
Parenthetically, may we say here, if it is not too early to allude 
to such a matter, ‘that the giant strides taken by electrical 
illumination during the past 10 years, should ‘give electricity 
a splendid opportunity next year, when .London will be in 
festive mood and its streets and buildings in gayer attire 
than they have been for many a day. It is not unbecoming 
to hint at such a thing when one is settling down to business 
again, and looking months ahead to see for what. particular 
events to make provision. i 

If the splendid rate of improvement in our foreign trade, 
as a whole, and in our electrical and machinery trades in 
particular, as disclosed in the official returns for the past few 
months, continues, as we hope and believe it is going to do, 
there should be less grumbling in our streets than there has 
been in some recent winters. The usual migration to the 
cities and large towns of the tramp and the ne'er-do-well, 
may perhaps lead to further outcries about unemployment 
and short-sightet-clamourings abont the „Right to Work,” 
upon which even. Bernard Shaw has lately brought down the 
thunders of his “disapproval, but the acuteness has been 
lessened, and with a busy time in prospect, we doubt whether 
we shall be harassed and embarrassed by these problems to 
the same extent during the coming months. 

The foreign trade returns for the month of September, 
that are now before us, show a further increase of between 
six and seven millions sterling, as compared to the corres- 
ponding month of 1909. The imports ure better by 429 
per ceut., the exports by 12°69 per cent., and the re-exports by 
9°32 per cent. It is true that prices in some lines are some- 
what higher, but it is also true that nearly the whole of the 
advance of over £4,000,000 in exports is represented lu 
wholly or partly manufactured goods, cotton and woollen 
goods predominating, while iron and steel manufactures show 


£531,563 improvement: electrical goods. £279,859; 
machinery, £141,626 : and chemicals, £194,919. — When 


we come to examine the aggregate progress for the nine 
months, we find an improvement of over £41,000,000 in 
exports, a half of which is in 
Now all this most 
gratifying improvement has been taking place while the 


nearly a million. and 


respect. of electrical goods and apparatus. 


world has been recovering from the effects of depression due 
Probably 
business that had lain deferred was taken in hand when 
to be restored, and each consequent 
improvement udded to the current confidence, sni 50, 


to world-wide panic, and loss of confidence. 


confidence began 
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perhaps, some arrears of business, added to normal require- 
ments, have given rise to the excellent export demand that 
we have been experiencing. That, it may be, is part of the 
reason, the other is the increased activity of the British 
electrical manufacturer abroad. This awakened interest 
came at the psychological moment, as it seems to us, for 
taking advantage of the world's electrical requirements. 
But what of the outlook ? On several hands we are heariug 
that there is a great development of electrification 
approaching in many parts of the world, and if we add this 
possibility to the normal demand, to what lengths may it not 
lead us if we are fally prepared We trust that the excellent 
measure of success that has recently been secured by some 
in the foreign markets will not be followed hy any 
slackening of effort ; 
abroad call imperatively for a yet bolder and more enter- 
prising effort than ever. 
all a mistake to talk like this. The events themselves have 
silenced such voices. Our attitude toward those who saw no 
good in the outlook has heen— 


And is it true? It ia xot true, 
ee XL And if it were it would not do." 


for it is the most dangerous of all moods that possesses one 


who, disheartened and disgruntled on some scores, sees ali 


things in a hopeless light. and so declines to believe that 
anything good can come out of a tine upon which he has 
not properly tr ied his powers. 

Once more we would urge our firms to plunge headlong 
into this business taking full advantage of the tide while it 
is at the flood. 


1 From time to time, to our great regret 
instances are brought to our notice of 
trade circulars containing allusions, more 

or less veiled, but of a highly offensive nature to rival firms 

in the same line of business. As a rule we refrain from 
comment on these attacks, knowing as we do that they 
usually defeat their own object; for nothing is more likely 

to prejudice a possible purchaser against the products of a 

firm than an attempt to disparage the wares, or the personnel, 

of a rival concern. But the growing frequency of these inci- 
dents prompta us to utter a protest against the practice, which 
cannot be too strongly deprecated as in the worst of taste, 


and exceedingly bad policy. If the goods cannot be sold on 
their merits, it is very certain that they cannot be forced on 
customers with the aid of so old and petty a device. Good 
manners should prevail in business as in other matters ; fair 
play is still a jewel prized by the British race, and any in- 
fraction of it instantly arouses a feeling of repulsion. 

We therefore appeal to those who are responsible for the 
preparation of trade circulars to avoid the use of expressions 
and allusions which are likely to cause annoyance to others, 
and this not only for the sake of maintaining the high 
standard of British trading principles, but also in the best 
interests of the writers themselves. 


Noblesse 
Oblige. 


„ 3 


Nitrogen in Spain. —It is reported that a group of 


leading financiers, to which also belong manufacturers in Madrid, 


Barcelona and Bilbao, has resolved to form a company in Spain to 


produce nitrate salts on the basis of the hydro-electric process. 


owned by the Baden Aniline and Soda Works. The promoters have 
at disposal considerable water-powera, which will betacquired by the 
new company. 


rather do the present cirenmstances 


We used to be told that it was 


TURBINE STEAM CONSUMPTION TRIALS. 


1 


Many steam turbine trials are-vitiated by the superficial 


nature of the precautions taken against the many errors to 
which they are subject. 


Herr G. Forner, in a recent article in the A. E. (. Zeitung. 


discusses the best way of overcoming some of the difficultics. 


The test should, of course, be carried out with as nearly as 
possible the specified conditions as regards superheat, 
vacuum, &c. It is inadmissible, for instance, to employ 
during the test an excessive superheat such as the turbine 
could not stand for any length of time. This is, probably, 


. the only practicable way in which the efficiency of a turbine 


could be temporarily improved. 

Steadiness of the load is most important, because, with a 
fluctuating load, the apparent average output obtained from 
wattmeter readings taken at regular intervals, may differ 
appreciably from the true av erage. Accurate readings are 


So 
b TIME 


FIG. 1 


also difficult under these circumstances, because of the 
unsteadiness of the needle, whilst it is doubtful whether even 
recording instruments follow the fluctuations sufficiently 
quickly for accuracy. The loading of the turbine on the 
ordinary supply mains without other machines in parallel is, 
therefore, inadvisable. In fig. 1 the results of a test made 
in this way on an A. E. G. 1,000-K w. machine at three-quarter 
load are shown. From these curves the arithmetical average 
load = 705 KW.; steam consumption = 5,500 kg. per 
hour; steam pressure, 9:2 atmospheres ; steam temperature, 
297°3° C. ; vacuum, 701°6 mm. mercury. 

The consumption per KW.-hour works out, therefore, at 
7˙8 kg. The same turbine, when tested under more accurate 
conditions at the A.E.G. Works, showed that its true con- 
sumption per KW.-hour was 8'1 kg., or some 4 per cent. 
more. 

It is very easy to ensure constancy of load if the turbine 
under test only forms one of several machines connected in 
parallel to the bus-bars. It is only necessary to cut the 
governor out of action so as to leave the throttle valve fully 
open and then to hand regulate for constant steam pressure 
in front of the turbine. With constant vacuum the load on 
the machine is then bound to be constant. Fluctuating 
steam temperature affects both the steam input and the 
output, but only to a small degree and in accordance with a 
curve which is almost a straight. line, as shown in fig. 2, so 
that the arithmetical averages of the two quantities can be 
safely taken as relatively correct. 

The results of a test carried out in this way are shown in 
fig. 4, and it will beseen that exceedingly steady values were 
obtained. 

When this parallel connection is unobtainable, the use of 
a water resistance load is advisable. If the steam pressure 
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at the turbine is kept constant, and the flow of cooling water 
through the resistance tank is also constant, a constant load 
results. Even if the load is not quite constant, the varia- 
tions are much slower than when the machine is working 


3000 
SPEED IN R.P.M. >N. 
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FIG. 2. 


alone on supply mains and thus enable fairly accurate through 
readings to be obtained. It is not essential to keep the 
turbine speed exactly constant so long as it is as often above 
as below the normal. The curve connecting load and speed 
is of parabolic form, as shown for a 1,500-kw. A. E. G. 
turbine in fig. 3. From this the correct load corresponding 
to normal speed can be read off. The effect of steam tem- 


perature variations again can be obtained from fig. 2. If 


; . in KW. 
the curve connecting the quotient of iet um 5 


pem 
is proportional to the torque) with the speed is drawn, an 
approximately straight line is obtained, as shown in fig. 3. 
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By the use of the above described methods, results exact 
within + 1 per cent. can be obtained in very short runs of 


half an hour or so, as has been proved by the experience of 
the A. E. G. 


Cricket,—On Ist inst. elevens representing Scarborough 
Electric Tramways and the Scarborough Electric Supply Co. met in 
a cricket match. The Tramways had all the best of it in both inn- 
ings, making 80 runs in their first and 52 for four wickets (declared) 
in their aecond. The Electric Supply replied with 50 and 26 
respectively, eo that they lost by 56 on the two innings. Mr. W. E. 
Nicoll, manager of the tramways, was top ecorer for his side 
with 24. Mr. F. G. Holden, the engineer to the Electric Supply Co.. 
did not do well with the bat, but he got four of the tramway men's 
wickets, 


CORRESPONDENCE, 


Lettera received by us after 5 P.M. ON TUESDAY cannot appear until 
tha following week. Correspondents should forward their communi. 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


The Association of Mining Electrical Engineers. 


The above Association must be very grateful to “A 
Council Member " for so bravely taking up the cudgels in 
its defence. At any rate, he is the only member who has 
had the temerity to reply to the criticism of the ELECTRICAL 
REVIEW. 

But after all, what docs his letter amount to? Nothing 
more than a lot of excuses, and not one single direct answer 
to the questions raised. He agrees that it would be 
„difficult to find even 100 men thoroughly trained in 
mining, mechanical and electrical engineering.” Yet his 
Association composed of, say, 20 per cent. colliery managers 
—who mainly rule the roost—is to form an examining body 
to grant certificates, which are not recognised by the Home 
Office, which will not give the colliery engineer a legal status 
independent of the certificated manager, to any fitter. 
deputy, coal-cutter driver, or anybody else from a colliery, 
who cares to apply. The only reason for establishing the 
examination is to help the manager out of his difficulty in 
regard to the competent person.“ 

He says further, it would seem that we are in the 
uudesirable position of being controlled by two Government 
departments—the Board of Trade and the Home Office." 
What has the Board of Trade to do with it? Does the 
Board of Trade grant the certificates of competency to the 
colliery manager, or the Home Office ?—the Home Office, of 
course. Certainly, then, the Home Office ought to grant 
the certificate to the mechanical and electrical engineer of 
the colliery, and this talk of the Board of "Trade recognition 
is merely a dodge of the colliery-manager part of the 
management of the Association to make it difficult, if not 
certain, that the colliery engineer will never get Home Office 
recognition. Did not the President say, * A National 
Association of Colliery Engineers was neither wanted nor 
desirable," or words to that effect, and did he not excuse the 
formation of the Institution itself to the National Association 
of Colliery Managers, and practically give them a guarantee 
that the new Association would never be inimical to their 
interests? Why was the National Association of Colliers 
Managers formed ?—to protect their interests. But the 
colliery mechanical or electrical engineer is not to have ay 
interest except at the will and bidding of tlie colliery 
manager. 

He then goes on to say '* Rome was not built in a day — 
of course not; but the Romans took hold of the matter in 
hand with a grip and determination, without appealing to 
outsiders to come and assist them to succeed. They pro- 
bably had more sense than to ask others to come in and 
direct, or even join them in their efforts, as they probably 
knew that when Rome was built it would not belong to them. 
"o with the Association of Mining Electrical Engineers: 
they may goon building, but the actual practical colliery 
engineer or electrician will have very little say in its control. 

As to the question of the colliery-manager member, why. 
for goodness’ sake, should we “be broad-minded on this 
point"? Isn't this the crux of the whole question? Why 
was he ever allowed to come in? Why was a colliery manager 
invited to become president? Why are other colliery 
managers presidents of branch associations? Have the 
whole of the men emploved as either mechanical or electrical 
engineers at the 4.000 collieries” not enough ability. ot 
brains, or pluck, themselves to run an association for their 
benefit? Does the National Association of Colliery Managers 
for instance, allow anyone to become a member of its institu- 
tion who does not hold a “ticket” ? No! Then why not’ 

The very case, viz., Home Office versus Leckie re “ Com- 
petent Man," that A Council Member“ quotes, aud in which. 
he admits, that the colliery manager won all along the line. 5 
quite enough evidence against the colliery-manager member. 
Then * until we have shown that we are a representative 
body," &c. But representative of what? Not colliery 
engineers, because colliery managers, deputies, fitters, 
tinkers, sailors, anybody ubout the pit, travellers, salesmen, 
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are all members of the Institution. Anybody can join. 
Plank down your guinea or two guineas—it’s money we 
‘want—and if you're good and clever you'll perhaps get a 
ticket some day. The “ rouse the opposition of older bodies 
and stronger interests representing the mining industry " is 
a cowardly excuse, and worth only the contempt it deserves. 
And “as yet we are not in a position to assert ourselves 
strongly on immediate reforms"' is little better, but the 
colliery manager faction will see to it that they never do 
assert themselves. 

Probably enough space has been taken up already, though 
there is very much more to be said, but one thing more in 
conclusion : Will * A Council Member" or the President 
say what are the objects of the Association, and if there is 
any real intention to work and fight for, if necessary, an 
equal status for the colliery engineer as for the underground 
manager 

A Non-Couneil Member. 


Organ-Blowing with A. C. Motor. 


I have observed a correspondence in the last two or three 
issues on organ-blowing by electricity, a subject in which I 
have been interested, like most other contractors, for some 
years; I have done my share of it with continuous current, 
but recently I have been asked to convert an organ-blowing 
arrangement from water to electricity, where the supply. is 
an.alternating single-phase current, 50 cycles. ' 

I wonder if some of your correspondents who profess to 
know so much about organ-blowing, with perfect regulation 
under all conditions, could tell me how to deal with this. 
I have no doubt it would be interesting to other readers 
besides myself. : 

N. B. 


Circuit-Breaker Adjustment for Three-Phase Induction 
| Motor. 


A three-phase induction motor (star connection) when 
driving a certain piece of machinery required an input of 
262°5 H.P., amperes per terminal 42, bus-bar voltage 
8,000 volts. | 


The motor is protected with three oil circuit-breakers of | 


the coil and plunger type, each plunger being movable on a 
graduated scale for adjustment, and one coil of each circuit- 
breaker is connected in series with each line. 

I shall be grateful to your readers if they will advise me 
at what mark the plunger of each circuit-breaker must be 
set, assuming that the motor will be liable to overloads of 
25 per cent. of the motor’s input momentarily. 


. W. J. Hughes. 
New Tredegar, October 5th, 1910. 


Coal-Cutting Machinery and Electrical Aecidents in Mines. 
In reply to Mr. Austin Burdon, one of the chief reasons 


for making the earth wire bare is that it will be more 


readily distinguished from all other cables, and it can be 
promptly and easily connected up to any piece of apparatus. 
As to its becoming disconnected or broken, care should be 
taken to make the joints so mechanically strong that any risk 
of accident is quite as remote as an accident due to the main 
winding rope breaking, for instance. Such an accident as 
this, though not impossible, is, as Mr. Burdon will admit, 
very remote. So with an electrical earth wire and ita 
connection. 

| The Writer of the Article. 


A Plea for the Contractor. 


You publish from time to time letters pointing out the 
iniquities of the poor contractor, perhaps the following case 
will give his critics pause, and transfer their efforts to the 
proper quarter. 

Last May a firm contracted with one of the largest tube 
manufacturers for their supplies of tube for the ensuing 
12 months, at prices presumably favourable to both sides ; 
to-day they have the first intimation that an order for 
1,000 ft. will be charged at prices 75 per cent. in excess of 


contract terms, and all future orders presumably at the sanie 


rates. I need not point out the position of the contractor, 


who had concluded he was dealing with a reliable firm, and 
timated on contract terms. | 

My object in writing to you is to put in a plea for the 
contractor, who is in many cases the victim of circumstances, . 
and also that you may introduce to the supply houses that 
old saying. Honesty is the best policy." 

Such shufflings as the one instanced, and also the amount 
of unfair trading going on, suggest this question. l 

Is commercial morality at a lower ebb in the electrical 
trade than in others ? 


G. H. Taylor. 
Exeter, October 4fh, 1910. 


Cable-Fault Localisation Graphs. 


Mr. Raymond-Barker’s graphical solution of Heurtley’s 
test published in the ELECTRICAL Review, November 19th, 
1909, viz., taking two bridge readings with higher and 
lower values and balencing to two artificial exposures, ore 
larger and the other smaller than the break, can be simplified 
if the readings are plotted on any two-convenient ordinates 


and the <= current values ignored. In fig. 1, 4 4! are 
C 


readings plotted with the "I current’ values as ordinates, 
a | | 
B B! and c c! are the same readings on two other ordinates. 


An inspection of the above graphs will show that for this 
kind of test Kennelly’s law need not be applied. Another 
advantage in the above method of plotting is that the use of 
a milammeter is not essential; any sensitive low-resistance 
detector will answer, as now we are not dealing with the 
actual values of current used, it being only necessary that 
the same current strengths be used for the two higher and 
the two lower current bridge readings. 


| John F. Relle. 
Madeira, September 27th, 1910. 


Replies to Advertisements. 


The secretary of the E.T.U., in his letter to you, mentions 
a case in which men applied for a situation and enclosed 
stampe, but received no reply. I might tell him that the 
instance is by no means an isolated one, since—to judge hy 
my own experience—the trick appears to be common. I 
have been replying to advertisements for the past three 
months, and have received no reply, although I enclosed 
stamps in each case. 

D 


- 73 Py 
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The trick is all the more contemptible, when advertisers 
resort to the shady method of protecting themselves by. 


hiding their identities hehind newspaper office numbers. 


- Unemployed, :: 


[Our correspondent seems to have enclosed a stamp on his 
own initiative, but we would point out that a stamp in such | 


circumstances cannot be held to demand an answer. 


Replies to advertisements, especially of situations vacaut. 


are very many, the number sometimes running into hundreds, 
and if each required an answer, a very busy advertiser would 


have a difficult task. We would strongly advise that neither 


stamp nor original testimonials be sent when responding to 
advertisements in this or any other paper.—Eps. E. R.] 


Municipal Trading. 

We were much amused at Mr. Duncan Watson’s letter in 

a recent issue of the ExectricaL REVIEW 
municipal: trading. 


Mr. Duncan Watson wants to know the attitude of the 


manufacturer—is. he referring: to the British manufacturer 
or the foreign manufacturer with a London agency under an 
English name, whose goods the contractors are so fond of 
buying, and whose interests are not identical with those of 
the British manufacturer? The manufacturer is just as 
ready to sell to the contractor as to the supply company. If 
Mr. Duncan Watson is referring to the British manufacturer, 


is he prepared to state that the contractors will give the 


manufacturer preference over foreign material (more 
especially when it is dumped here) or not, as many of the 
supply stations will give some preference, or at least hear 
what the manufacturer has to say with regard to the 
superiority of his own goods. > — , 

The real position. is this: Is the contractor going to 
canvass for new work, or is it beneath his dignity to do 
this ? 

In those towns where the contractors really seriously try 
to extend their connection, and persuade people to put in 
electric light, to the mutual advantage of the supply station 
and themselves, the supply station would have no desire to 
oust the contractor ; but where this condition of things does 
not exist, the supply station is compelled to do the work 
which the contractor is neglecting to do, and the manu- 
facturer is on that side which creates new business. 


British Manufacturer. 


Hampstead Electrical Exhibition. 


Those of your readers who spared the time to visit the 
Hampstead Baths last week must have been struck by the 
timely and significant feeling engendered by the spirit that 
seemed to prevail from start to finish. Co-operation was 
represented in idealistic fashion. The manufacturer, the 
contractor, and the supply authority joined hands, and for 
the good of the cause gave a representative display quite 
worthy of the occasion. 

It would be superfluous for me to describe any of the 
exhibits.; that has been done already. In any case, that 
is not my object, but following so soon after my letter. 
on municipal trading, in which I deplored the bitter rivalry 
and distrust that existed in some quarters, this Exhibition 
seemed in itself to give the best and most practical endorse- 
ment (if, indeed, any were needed) of the comments I made. 

The manufacturer, instead of being reduced to applying, 
hat in hand, to the municipal official, had here an oppor- 
tunity of displaying his goods, either through contractors or 
through the medium of his own staff, and the public, on the 
other hand, had an opportunity of inspecting collectively the 
specialities of several manufacturers, with the additional 
advantage of having these properly exhibited and demon- 
strated to them. " | 

It. scarcely required the. Mayor's opening remarks to con- 
firm the Hampstead policy, but as they were so much to the 
point I will refer to them. He said.that they did not in 
Hampstead interfere with the tradesmen in the borough, 
but left them to do everything but -supply the current, and 
Hampstead in 16 years had contributed over £60,000 to 
the rehef of the rates. 


really on 


Now, here. is a policy diametrically opposed to the 
vaünted municipal sales department, and mark its success in 
comparison. 

A farther lésson, and one not to be overlooked, was the 
effect on the exhibitors themselves. It was everywhere 
manifest, indeed the very atmosphere conveyed it, that 
emulation and a spirit of friendly and good-natured rivalry 
existed amongst the various stall-holders, the desire not to 
be out-done by their neighbours spurred them to put forward 
their best efforts, not only in regard to their individual 
exhibits, but in demonstrating their appliances to the public. 
It almost goes without saying that the advantage to con- 
tractors and manufacturers alike in deriving from these 
exhibitions a knowledge of how best to cater for the general 
requirements of the public, and the questions and suggestions 
put to them by representative inquirers, must inspire them 
to further improvements, and serve to promote a wider 
knowledge and application of electrical appliances. 

Hampstead, therefore, at an infinitesimal cost to the 
undertaking has provided in this instance the best form of 
advertisement publicity and helpful co-operation for the 
benefit of the electrical industry. 

The thanks of the: exhibitors are due to the Hampstead 
Borough Council, and their enterprising engineers, for so 
economically and effectively contributiug to their comfort 
and convenience. In conclusion, it might be said that 
Hampstead has shown the way. 

Duncan Watson. 
London, October 10/h, 1910. | 2 | 


. Restricted-hour Supply. 


Mr. A. M. Taylor contributed last week a letter to your 
“ Correspondence " columns on the above subject. He was 
good enough to emphasise the very considerable value, both 
financially and otherwise, that the introduction of this system 
has had on our undertaking. | 

I note, however, that a slight slip has occurred in quoting 
the estimated cost of these restricted-hour units. He states 
that the fuel cost of our additional units is only *15d., and 
that another 3d. to 4d. would cover the whole of the other 
charges necessary to make up the total cost of the restricted- 
hour unit. Instead of this the total cost of these restricted- 
hour units is from 3d. to 4d., and this includes the cost of 
fuel mentioned above. : 

I may say that since writing the article which appeared in 
your issues on August 26th and September 2nd, I have 
applications in hand for a further 100 H. p. distributed among 
five consumers, all of which will be for restricted-hour power 
load. 

P. J. Pringle. 

Electricity and Tramways Departmeut, 

Burton-on-Trent, Oclober 10th, 1910. 


. Municipal Depreciation. i 


I was pleased to note in your issue of July 29th the 
Editorial comment on my report on the working of the 
Sydney undertaking during 1909. My pleasure was not, of 
course, caused by your demonstration of my ignorance of 
the business with which I have been connected for 15 years, 
but by the exhibition of such a perfect example of that bland 
assumption of superior knowledge which has often delighted 
me iu your own and in your contemporaries’ pages. 

I do not intend to enter into a discussion with you on the 
subject, the mention of which in my report provided you 
with a text for an Editorial. Even if you cared to find the 
space, and I the time for such an exercise, he would be a 
poor journalist who could not get the better of a disputant 
much more able than myself, when the dispute was carned 
on by means of“ Letters to the Editor" and“ Editorial 
comment“ in the journalist’s own periodical. 

But us a comment on your comment on my report, I would 
like to draw attention to the fact that the Board of Trade 
form of accounts for a. local authority provides for no pay- 
ment to meet depreciation on the Dr. side of the revenue 
account. This is the point which I wished to make in my 
report, It is well known to me that British municipalities 
have built up reserve funds. But the payments to these 
funds have been out of “ profits.” They have not been 


— 


taken as a fixed percentage of the capital expended out of 
the revenue earned for each year. The practice in Sydney 
is to fix each year a percentage of the total capital expendi- 
ture to date, which is added to the depreciation account, and 
this percentage is deducted from the revenue for the year 
before the revenue account is balanced. It has been sug- 
gested, and strongly urged, in Sydney, that this percentage 
should be 5, 6, or even 7, exclusive of the sinking fund 
contribution. It must be remembered that the Sydney 
depreciation account is not precisely similar to the “ reserve ” 
or “renewals” funds of British municipalities. The latter 
are actual funds from which at any time cash can be drawn 
for the renewal of plant, &c. 
appearing as a sum on the liabilities side of the general 


account. Sydney has a reserve account also, but the depre- 


ciation account is only intended to provide for the deprecia- 


tion of the assets as a whole year by year, and not for 


incidental renewals, the payment for which must come from 
other sources. 

I fear that I have already written more than you will care 
to read, and much more than you will care to find room to 
print, but I should like to know why your comments were 
confined to the figures given in my report for municipal 
undertakings. In the Board of Trade form of accounts for 


companies provision is made for the allowance for depreciation 


being taken out of revenue, and the companies mentioned in 
my report make an allowance. But the percentage in their 


case averages much less than that given by me for the 


municipalities. How do you account for this? Is it that 
the virtuous directors of the companies charge almost «ll 
their renewals to revenue ? | 

I seem to remember that a few years ago the ELECTRICAL 
REVIEW’S opinion, as gathered from its pages, was that the 
statements of accounts of all municipal electrical supply 
concerns showed that they were rushing to ruin, and that 
those responsible for their management should go to the 
companies to learn how to make proper provision for 
depreciation. | 
H. R. Forbes Mackay, 
l City Electrical Engineer. 
Sydney, September 5th, 1910. 


[The paragraph in Mr. Forbes Mackay’s report to which 
we took exception dealt specifically with British Municipal 
finance, and was quoted in our issue of July 29th last. 

The fairness of our comment we leave to our engineer 
readers’ decision. 

Whatever the remarks in the report were intended to 
demonstrate, it certainly does not appear that a fair com- 
parison can be made between Sydney’s 4 per cent. 
contribution—1 per cent. to sinking fund and 3 per cent. 
to depreciation—and the sinking-fund contribution only, of 
British Municipal undertakings, if the object in view is to 
show the relative financial stability of the concerns. 


In addition to a higher rate of sinking-fund repayments, 


the majority of the British undertakings referred to in the 
report have already accumulated substantial funds which are 
available and used for depreciation purposes. Moreover, in 
some cases the contributions to them are from revenue, and 
certainly in one case on a definite percentage, as in Sydney, 
although Mr. Forbes Mackay did not give them credit for 
it in making his comparison.—Eps. E.R. | 


Electric Smelting.—The experimental furnace at Dom- 
narfvet has been pulled down, and a new smelting furnace, to con- 


sume 4,000 H.P., is in course of erection, this being the first of ten- 


such furnaces, from which some 160,000 tons of pig-iron will, it is 
estimated, be produced annually. The first furnace will be ready 
in February, 1911. 

At Höganäs, where also experiments have been in progress, an 


electric furnace is being built to produce 10,000 tons of pig-iron 
annually, and here also 10 of these furnaces are projected.— 


Affürscürlden, 

In a recent Consular report quoted in the Board of Trade Jowrnal, 
it is stated that by the use of furnaces of a capacity of 15 tons, there 
can be electrically produced from pig-iron, wrought-iron and steel 


capable of competing with ordinary good qualities at prices varying 
from £5 11s. to £8 68. 8d. per ton, according to quality. The elec- ` 
trical energy used in smelting iron ore is about } H. P. per ton of 


pig-iron per annum, and the quantity required to transform this 
product into steel and partly to roll it brings the total expenditure 
of power to about 4 H.P. 


The former is only an account, 
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BRUSSELS EXHIBITION. ` 
| (Continued from page 559.) 


Messrs. NALDER BROS. & THOMPSON, LTD. London, who 
received a Diploma of. Honour for their exhibit, showed all kinds 
of switchboard measpring instruments, as well as portable and 
standard instruments, insulation testing sets. automatic battery 


Fig. 44.—NALDER Bros,’ PORTABLE STANDARD VOLTMETER. 


charging. switches, &c. The accompanying . illustration, fig 44, 
shows their portable standard wattmeter; the same type of instru- 
ment is used for ammeters and voltmeters, which, in conjunction 
with portable transformers, cover a wide range of measurements, 
and can be used on high-pressure circuits. 

The switchboard instruments were both of soft-iron and moving- 
coil types, in a variety of sizes and patterns, the latter possessing in 
particular the advantages of dead-beatness and accuracy, but being 
suitable only for continuous current. The instrument illustrated 
is of the dynamometer type,suitable for both D.C. and A.c. The 
portable instruments were similarly of all three types. Where A. c. 
only is to be measured, the Drysdale movement is used, having a 
long, narrow moving-coil of the Ayrton-Mather pattern, with a 
series-wound electromagnet ; this instrument is especially accurate - 
on low power-factors. The “Ohmer” (an electrostatic ohmmeter), 
thermal current limiters and the telethermometer were also shown. 

Mr. R. W. PAUL, London, naturally made a special feature of his 
" Unipivot " moving-coil galvanometers and measuring instrumenta, 
the variety of which is constantly increasing. Some months ago 
we described the Universal Testing Set in which this system is 
employed ; more recent applications of it, exhibited at Brussels, are 
to a reflecting galvanometer (fig. 45) and to a dynamometer (fig. 46), 
both of which are portable, and do not require careful levelling. 


parent 
SINCLE PIVOT 
REFLECTING CALANUMET ER 
N°10 


8 


CL AMP 


Robt M Poul London N 


Fia. 45.—UNIPIVOT REFLECTING GALVANOMETEB., 


The former, with a period of 14.sec., and a resistance of 200 ohms, 
gives a deflection of 25 inm; at 1 m. for 1 micro-ampere ; the latter. 

centre of gravity. 
in a spherical spaee inside two fixed coils, gives f ull scale deflection 
for 0°005 ampere or 0'5 volt, and may also be used as a wattmeter, . 
being especially suitable for measuring the consumption of metallic- 


filament lamps. 
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Another item calling for notice is a pyrometer of new pattern, 
represented by fig. 47. This is provided with a cooler for the 
“cold” junction of the thermo-couple, consisting of a box con- 
taining water, the temperature of which can be measured with a 


UNIPIVOT 
DYNAMOMETER. 


DEPRESS & TURN 
TO CLAMP COIL 


Robt. W. Paul. London. N. 


thermometer, or kept constant by circulating water through it by 
means of the pipes indicated in the figure. | 

Fig. 48 shows a Drysdale one-ohm standard resistance coil, in 
which the resistance consists of two wires, of materials and. resist- 
ances so adjusted that their joint temperature-resistance coefficient 


Fic. 47.—PYROMETER WITH WATER-COOLED JUNCTION. 


is practically zero. The great advantage of this device is that it 
may be used for comparatively large currents without loss of pre- 
cision through temperature rise. The wires are wound on porcelain 
rods, and enclosed in a metal case. 


FIG. 48..—DRYSDALE STANDARD RESISTANCE. 


Space considerations forbid us to do more than mention the 
various plug and dial resistance boxes, rheostats, galvanometers, 
shunts, electrostatic voltmeters, dynamometers, oscillographs, &c., 
included in this excellent exhibit, to which the Grand Prix was 
awarded. 

( Tu be continued.) 


d 
à. 


LEGAL. 


PAISLEY TRAMWAYS ARBITRATION. 


Mr. ROBERT HAMMOND, M. Inst. C. E., sat as Arbitrator at the West- 
minster Palace Hotel on Friday, the 7th inst., under the Paisley 
District Tramways Orders Confirmation Act, 1901, to settle the 
price to be paid for electrical energy for the next reven years by 
the Paisley District Tramways Co. to the Paisley Corporation. 

Mr. G. J. Talbot, K.C., appeared for the Corporation, and Mr. 
Balfour Browne, K.C., for the Tramways Co. 

Mr. TALBOT said that the order of 1901 incorporated the Paisley 
District Tramways Company, and gave them the ordinary tram- 
way powers. Sec. 75 of the Act would show precisely how the 
question arose. The Corporation of Paisley were the local autho- 
rity within their area; the company were seeking powers, and an 
agreement was. come to between them by which that section was 
inserted. That section provided that if the Paisley Corporation 
desired, under certain conditions, to do so, they should supply, and 
the Tramways Co. should take from them, the electrical energy 
required for working the tramways. he rates were fixed as 
follows :—2d. per unit for the first 200,000, 13d. for the second 
160,000, 14d. for the next 100,000 and 13d. for every subsequent 
100,000. The present supply taken by the company was 1,220,000 
units, and at the present rate of payment this worked out at 1°43d. 
per unit. The section went on to provide for the revision of those 
prices, and if the parties could not agree, then the matter was to be 
referred to an arbitrator. It was the company who had applied for 
arbitration. Application had been made to the Corporation for a 
reduction in the rates, but a reply had been received, stating that 
the Corporation were unable to meet the company on the 
terms asked for. The company therefore applied for re. 
vision, and a very considerable reduction in the rates fixed by the 
Order of 1901. There were two main points which were material. 
The first was, at what cost could the company, who were 
tied by statute to the Corporation, if they were free to make their 
own electricity produce it themselves, or obtain it elsewhere ? The 
second was, what were the terms upon which the Corporation sup- 
plied other consumers of electricity with energy for power purposes, 
and how did they compare with the terms which under the Act of 
Parliament they imposed upon the company and which they pro- 
posed to continue to impose upon them? There had been no change 
of rates to the company since 1901. The company got powers for 
further tramways in 1908, with respect to which they were not tied to 
the Corporation. They said that prices which were reasonable in 
1901 were now very excessive. In 1905 the prices to other con- 
sumers charged according to the Corporation scale, ranged from 
2àd. to IId. according to the amount of current taken. Now, 
five years later, they ranged from 11d. to Id., and yet the price to 
the company remained the same, although they took about half the 
total supply of the Corporation. If the company’s prices bore the 
same ratio to the prices of to-day, as they did to the prices in 1901, 
the price to them would be 64d. instead of 143d. The price in 1901 
was a flat rate of 24d. for all consumers. At that time the price to the 
company was, as it ought to have been, below the lowest price 
charged to the ordinary consumer. It was now nearly 
double. At present a consumer of over 500.000 units was 
entitled to a price of id. Counsel submitted that there 
was no reason why the scale should stop at 500,000, and that 
there should be a further reduction over that amount. Under the 
Electric Lighting Act of 1892 the company were entitled to 
terms not less favourable than those granted to ordinary consumers 
of the same quantity. In this case the price to the ordinary con- 
sumer was for power delivered at his premises, the Corporation 
supplying the mains and putting up with the loss entailed by 
transmission, but the price to the company was for supply delivered 
at the Corporation's own generating station, and the company hore 
the whole cost of transmission. The company’s rate, therefore, 
would be more nearly 2}d. If the Corporation could afford to 
supply the ordinary consumer at id., they could afford to supply 
the company at 1d. That was a primá facie case for a great reduc- 
tion in the price charged to the company. What the arbitrator 
had to look at, was not what did it actually cost the Corporation. 
but what it would cost them if they managed their unde 
properly ? He thought he could show that in several respects the 
Corporation's cost of management was excessive. He could show 
that their undertaking was assessed on a radically wrong basis, and 
that they were paying excessive rates to their district at the expense 
of the company. 

Mr. BROWNE said there were several points to which he would 
take exception if his learned friend tried to put them in evidence. 
particularly the admissibility of anything relating to the assessment. 
The arbitrator was not sitting as a rating authority. 

Mr. HoRACE FIELD PARSHALL, consulting engineer to the com- 
pany, giving evidence, said that the total length of the tramway? 
constructed by the company, and supplied with electricity by the 
Corporation, was 14 miles 8 furlongs. The company had to spend 
£20,000 on their distribution system for 50 cars, which Was an 
abnormally high expenditure. The current supplied at the generating 
station was a 550-volt D.c. The prices agreed upon in 1901 were fairly 
reasonable at that date. At the time there was no precedent either 
one way or the other in dealing with cheap electricity. In 1901 the 
Corporation had a flat rate of 23d. for power and heating. In 1905 
a scale had been adopted ranging from 24d. to 11 d., according t- 
quantity. Since then, a scale had been adopted which ranged from 
IId. to id. That looked as though the price of motive power b 
been halved, but the company had not been allowed any reduction 
of price. In fact,it looked as though the reduction might have 


~- 
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been made at the expense of the company; the latter took 
about half the total electricity generated by the Corporation. 
About 5 per cent. of the load taken by the company was used in 
lighting their offices and car-sheds. He doubted whether they 
were obliged to take that from the Corporation. 

MR. BROWNE: And I doubt whether the Corporation is obliged 
to supply you at the price named in the Act. 

WITNESS said the supply to the company was spread over 20 hours 
a day; it was fairly well spread over the whole year, and was 
fairly constant from year to year. If the Corporation had three 
consumers taking about the same quantity of current asthe company, 
in order to give them that supply the Corporation would have had 
to expend at least £17,500 in mains, transformers, meters, &. The 
company had had to bear that expense themselves, which in their case 
amounted to £20,000. The Clyde Valley Co. were supplying the Tram- 
way Co. for three miles of line not included in the provisional order, 
and their charges were for the first 200,000 units ‘8d. ; for the next 
200,000, 75d.; for the third 200,000, ‘7d.; for the fourth, ‘65d. ; 
for the fifth 200,000, “6d. ; and for all energy in excess of a million 
units ‘5d. He thought that the Clyde Valley Co. could supply the 
whole power to the Tramway Co. at a rate of 65d., and at that price 
it would be a very good contract for the power company. He had 
made an estimate that if the Tramway Co. made their own supply, 
they could build a station at the cost of £19,400. Taking the 
capital charges at 64 per cent., that would be £1,300 a year, allow- 
ing, say, £20,000. Allowing for charges of generation, the total 
works cost would not exceed ‘7d. per unit. They thought it would 
be substantially lower, and he was assured from his own experience 
that it would not be higher. A large undertaker should be able to 
supply the quantity at a lower figure than that. Speaking 
generally, the plant of the Paisley Corporation was a good one, and 
should be capable of generating the supply as economically as 
Motherwell or the Lanarkshire company. As a matter of fact, the 
Paisley Corporation accounts compared unfavourably with the 
others. The cost of coal was excessive, and salaries seemed to be 
abnormal. Cost of fuel was ‘3d. per unit at Paisley, 186d. at 
Motherwell, and 168d. for the Lanarkshire company. Salaries 
were £2,166 for Paisley, £957 for Motherwell—£]1,152 for the 
Lanarkshire company, which worked out at "56d, '35d. and 4d. 
respectively. He could not see why Paisley should be higher than 
the others. 

Mr. BRowNE said he was diametrically opposed to his learned 
friend as to what the principles which were to decide the matter 
were. Their plant was put in to generate electricity for 40 or 50 
cars, and the plant was provided, as they saw by the correspondence 
about 1902 or 1903. He took it that that plant could be provided 
at a cheaper figure now. | 

WITNESS: Yes, much cheaper. 

Mr. BROWNE : Are we entitled to claim for the cost of generating 
electricity upon the plant that we actually provided, or must 
it be upon a hypothetical plant now ?—We are prepared to concede 
that it is upon the plant you have. 


In reply to further questions, WITNESS said the compeny thought 
they were entitled to as good a price as other consumers in the 
borough, and that they ought not to be discriminated against. He 
did not know that, if the Corporation supplied current to the 
company at the reduced price asked for by the company before the 
Arbitrator, it would involve a loss to the Corporation of '758d. per 
unit or £4,000 per unnum. He did not think it would involve a 
loss if the Corporation knew how to conduct their business and ran 
it properly. 

Mr. BROWNE quoted 14 local authorities purchasing electricity 


for tramways, the average being 1,931,439 units used, and the 


average price being 1 39d. per unit. That was as against 1,236,000 
used at Paisley at à price of 1'43d. per unit. He asked witness 
what he estimated the cost of a direct supply plant would be, and 
WITNEss replied, £6,000. 

Re-examined by MR. TALBOT: The Paisley Corporation excluded 
the Clyde Valley from competition in supplying the Paisley Tram- 
way Co. on the plea that they could supply the latter as cheaply. 
If the Corporation had put in two 500-Kw. machines they could 
have worked much more economically, as at present they were 
working their one big machine for a considerable time with a light 
load. 

Mr. DAVID ALFRED STARR, M. I. E. E., general manager to the 
Clyde Valley Electrical Power Co., said if his company were 
allowed to do so, they would be prepared to supply the entire 
system of the Paisley company at the same rates as at present with 
slight increase of units per step, making the steps 300,000 each 
instead of 200,000. The price then would be 8d. for the first 
300,000, 75d. for the second 300,000, 7d. for the third, 65d. for the 
fourth, 6d. for the fifth and ‘5d. for all over 14 million units. 
That would include the cost of converting apparatus. 

Cross-examined by MR. BROWNE: His company's capacity 
was about 7,000 Kw. at both their stations. They sold about 
20,000,000 units per annum. They supplied some towns, and some 
consumers were being supplied at jd. per unit. The largest price 
they were charging any consumer for power was 2d. That would 
be for about a 1 H.P. They supplied some Corporations in bulk, at 
a 3d. where about 3 million units were taken. The Corporations 
would use those units for lighting, heating and power, and, no 
doubt, they made a profit. The Corporations did the converting 
themselves, His company had paid no dividend at present, Their 


capital was £600,000 all paid up, Their total plant installed was 


11,600 Kw., 6,000 at one station and 5,600 at the other. The 
debit balance which they formerly had against them was now 
wiped out, so that they were now at the turn of the scale. 

Mn. ROBERT Jackson, Government assessor of Railways and 


Canals in Scotland, said he was asked by the agents of the Paisley 
Tramways Company to value the Paisley electricity undertaking. 

Mr. Browne : There is a tribunal which can determine what is 
the rateable value of these works. We cannot question that here. 
He, apparently, is going to say that this rateable value is wrong, 
but he cannot say that, and, with all respect, you cannot decide that, 

Mr. TALBOT said that the company's case on that head was a very 
simple one. They said that on the face of the accounts there was 
a case for explanation. They proposed to show that the rating of 
the electricity works was too high on principles which could be 
well established. ; 

The ARBITRATOB : I do not think we are competent to turn this 
into a rating case, and therefore all I am anxious to have from the 
witness, as an expert, is that he considers the assessment should be 
so much. 

WITNESS, resuming, said that the assessment at present stood at 
£9,398. His valuation was £5,254. The rates were 6s., 108. or 
6s. lld. in the £. The actual rates paid in 1910 by the Corpora- 
tion on the electricity works were £2,636. According to his 
figures they would be £1,426. The rates and taxes paid in Paisley 
on the works amounted to ‘26d. per unit supplied. 

Cross-examined by MR. BROWNE: If he had been appointed the 
assessor to Paisley, the Town Council could have appealed to the 
Court of Session on the ground that his valuation was too low. 
When an undertaking was starting, and there was little or no profit, 
then it was rated at a low figure. There was an annual valuation 
in Scotland, which depended entirely upon tenant's capital. 
To find out what a tenant's capital was in a rating case, some- 
times took days. He did not know the cost of the works in 
Paisley. Therefore, he did not know exactly what to allow for 
depreciation, but he had made an estimate. He could not imagine 
for what purpose the Corporation had been paying more than 
£1,000 a year too much in rates on their electricity works. If the 
rates on the works had been reduced, the cost would have to be 
spread over the other rateable property. His estimate of the 
present capital value was £43,443. He had arrived at that figure 
by taking the total sum which appeared in the accounts for 
machinery, £83,603. He took 35 per cent. of that as the value of 
the tenant’s proportion, namely, E29. 261; transformers, £12,496 ; 
meters, £5,972 ; instruments, £1,196; public lamps, £4,716 ; tools 
and appliances, £456 ; furniture, fittings, £207. That gave a total 
of £54,304, and that less 20 per cent. for depreciation, namely, 
£10,861, left the figures £43,443. The valuation was arrived at 
according to Scottish law and the decision of the Scottish judges. 


Mn. FRANCIS GRIPPER, M. I. E. E., general manager of Edmundson’s 
Electricity Corporation, said that the Hamilton power station, which 
was used by the Hamilton Corporation and worked under agreement 
by Edmundson's Electricity Corporation, had about 780 Kw. of plant 
installed, and had for the past two years been giving a supply on a 
small scale to the Lanarkshire Tramway Co., the price charged 
being on the following sliding scale :—For the first 50,000 units 
per quarter, 85d. per unit; for the next 50,000, 80d. per unit; for 
the next 50,000, 75d. per unit; for the next 50,000, 7d. per unit; 
and for any further quantity, ‘5d. per unit. The supply actually 
taken had not been much over 60,000 units per quarter, and the 
price had worked out at about '84d. per unit. The Lanarkshire 
Tramways Co. were taking the supply to supplement their own 
supply to an outlying portion of their tramway xystem, and if they 
were prepared to enter into a contract for the whole of their supply 
from the Hamilton station under the condition of taking the supply 
from the company’s switchboard, witness was sure that it would 
pay the company to give such supply on the same scale of charges, 

Cross-examined : The Edmundson Corporation was not paying a 
dividend. : 

Mr. TALBOT then asked that details as to the cost of the Cor- 
poration plant should be supplied during the adjournment. 

The ARBITRATOR said it was material that they should have 
details of the cost of the plant laid down for the tramway 
purposes. He could hardly ask the Corporation for an inventory of 
the whole. 

Mr. Browne said he would furnish rough details. 

Mn. FRED CouTTs, general manager of the Paisley District 
Tramways, said in 1902 the Paisley load factor was 11°52; in 1904, 
when the cars started, it rose to 15°28, and in 1906-7, when the new 
car routes were opened, it rose to 18°19. The actual load factor of the 
tramway supply was about 25 per cent. on ordinary days and 40 per 
cent. on Saturdays and holidays. The company had 23 miles of 
heavy cables and 22 miles of smaller cables. The heavy cables were 
those devoted to feeding the track. The Paisley Corporation had 
apparently about 65 miles of mains, and the value has been given 
as £44,000. The company bore all loss in transmission, 
which was considerable. It was reckoned by the Corporation 
that the loss was 30 per cent. on some of the company's 
routes, and 15 per cent. on others, but Witness did not admit the 
accuracy of those figures. In the case of ordinary consumers the 
loss in transmission fell on the Corporation. Witness did not think 
the loss in transmission on his company's system amounted to 
10 per cent, The maximum load on any one day, by the company, 
was 7,030 units, for all other consumers 8,034 units. Taking recent 
prices, the Greenock contract was the first 500,000 at 13d. per unit 
and a sliding scale up to 85d. The units used there were 654,000, 
about half that of Paisley. Those prices had been revised during 
the past few weeks, and had been reduced, but he did not know tho 
exact figures yet. Sunderland had a flat rate of '75d. Tyneside 
used 1,214,000 unite, taking part of its supply from the Newcastle 
Supply Co, and part from the Corporation. The rates in both cases 
were the same, namely, for the first 200,000 at 1$d., and thereafter 


625d. 
Cross- examined by MR. BRowNE ; The company had 50 cars. He 
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.had been manager five and a half years. In 1905 the company carried 
9,449,090 passengers; in 1906, 10,594,017 ; in 1907, 11,427,813 ; in 
1908, 10,749,068 ; 1909, 10,314,328 ; and for the first half of the 
present year 5,439,550. "There had been days when alltheir cars 
were running. | 

WITNESS, in reply to further questions, said he did not know that 
the Corporation had acquired some big power consumers which 
accounted for the rise in load factor. The Corporation had com- 
plained of the company’s feeders, He had never asked his board to 
increase the feeders. In his opinion they were quite adequate. He 
had complained of the units per car-mile going up, and had 
challenged the accuracy of the figures. The feeders had never 
broken down through overloading. | 

Re-examined by MR. TALBOT: They had 2°4 sq. in. of copper in 
the ground on the positive side and about 2 in. on the other side. 

This closed the case for the company, and the proceedings were 
adjourned until October 25th, it being arranged that the Arbitrator 
should in the meantime visit the works at Paisley. 


TORQUAY TRAMWAY AWARD 


Mr. ARCHIBALD READ, the Arbitrator appointed by the Local 
Government Board, has given his award in the dispute between the 
Torquay Corporation and the Torquay Tramway Co. The Arbi- 
trator points out that this was a case which had arisen for the 
determination of all differences between the parties under Sec. 61 
of the Tramways Act of 1904, as to whether the Corporation had 
acted reasonably in refusing their consent to the use by the Tram- 
way Co. of the overhead system on the Torbay Road, at present 
worked on the Dolter system of electric traction.. The Arbitrator 
presents his award in the form of a special case in response to the 
objection of the counsel for the Corporation who arged that the 
Arbitrator had no jurisdiction in the matter. As to this the Arbi- 
trator says that it is the only pomt of law which arises. It was 
contended that under Sec. 56 (sub-sec. 1) of the Torquay Tramways 
Act, 1904, and in the events which had since happened, the 
Corporation had acquired the absolute right to veto the use of the 
overhead system on the Torbay Road. If this contention was right 
his award failed; if it was not right his award stood. The Arbi- 
trator passes on to review the circumstances that led to the adop- 
tion of the Dolter system of surface contact traction by the Cor- 
poration, and says that from the very first the Dolter system 
proved most unsatisfactory to work and maintain, particu- 
larly on the Torbay Road, which at spring tides was often flooded 
for two-thirds of its length by sea water. Under these circum- 
stances the company approached the Corporation and tried to induce 
them to consent to the introduction of the overhead system along 
all the tramways, including the Torbay Road, although it was 
doubtful whether, except on the Torbay Road section, they needed 
such consent. In fact, since the Corporation's refusal the company 
had been advised that such consent was unnecessary and had 
ordered the necessary overhead equipment. On May 13th a meeting 
took place between Mr. Cownie, the managing director, Mr. Holli- 
day, the local manager of the Tramway Co., and the Tramway 
Committee of the Corporation, and the whole question was dis- 
cussed. The result was recorded on the minutes which he found 
fairly embodied the result of the meeting. The Committee 
suggested that in consideration of the Corporation giving their 
consent to the overhead system on the Torbay Road the company 
should undertake to construct tramways 3, 4 and 44, and Colonel 
Spragge, who was present, and who was an out-and-out oppo- 
nent of the overhead system on the Torbay Road, did not 
actually protest against this suggested solution of the difficulty. 
The Tramway Company refused to accede to the suggestion of 
the Committee as to the construction of other lines, and on 
June 3rd received this letter from the Corporation: As your com- 
pany have not seen their way to entertain the proposals of the 
Committee, they cannot now advise the Council to consent to the 
conversion of the Dolter surface contact system to the overhead 
system on any of the tramways of the borough.” It was suggested 
in evidence that when they first met. the Committee thought there 
was no alternative to the Dolter system except the overhead, and 
that they subsequently heard of other possible surface-contact 
systems, and this made them change their minds. There was, how- 
ever, no evidence before him other than that the company’s refusal 
of their terms was the ground of their decision on June 2nd, and he 
found as a fact that that decision was come to as a result of the 
company's refusal, and that alone, and that if the Committee's 
terms had been accepted, they would have advised the Council to 
give their consent. It was noticeable that the Council's decision 
applied not only to the Torbay Road, but to all tramways, 
although they had at first expressed their willingness to agree 
to the conversion of all the others without conditions. On 
June 23rd the Council received the report of the Tramway 
Committee, and unanimously decided to adopt their recommenda- 
tions, and refused their consent to authorise the Committee to 
further negotiate with the company. The Arbitrator continues: 
»The question for my decision is whether having regard to all the 
circumstances of this case such refusal was unreasonable. Now, it 
is claimed for the Corporation that their refusal must be held 
reasonable, because it was founded on a reasonable belief that the 
overhead system would destroy the amenities of Torbay Road, which 
it is claimed is a beauty spot of Torquay, and on their sustained 
policy pursued from the agreement of January 2nd, 1904, to the Act 
of 190% to protect that road from such system.” He continues :— 
Apart from the general prejudice against tramways in general, 
and the overhead system in particular, the specific points upon 
which the Corporation s witnesses alleged that the overhead system 


would destroy the beauties and the amenities of the roads were :— 
(1) It would destroy the sea front as a promenade for the carriage 
people, and, generally, the poles, trolley arms and wires would 
obstruct the view of the Bay ; (2) the unsightliness of the poles 
and arms would destroy the general amenity of the road ; (3) many 
invalids visit the town, and would be affected by the additional 
noise of the overhead system. Tested by the actual facte as to the 
character of the road and its traffic, fortified by a careful view 
thereof, I have come unhesitatingly to the conclusion that there is 
no reasonable ground whatever for supposing that the amenities of 
the road, and thereby the welfare of Torquay, wil be appreciably 
affected by the overhead system. The only view of the Bay and 
the rea] Promenade for carriages and pedestrians is on the sea 
front. The tramway poles and traffic would be on the shore side 
of the road only at intervals of about 40 yards. The electric light 
would be carried on the tram poles of about the same height as the 
present standards, so that the number of poles would be increased 
rather less than three to one from the station to the Terrace 
Gardens, and rather less than two to one from there to Torbay 
Hotel at the end. As to the general effects, if properly designed 
and painted a neutral colour, these poles would be practically 


lost against the green background, particularly against the 


evergreens of the Terrace Gardens. As to the noise the 
traffic along the road is already of such a noisy character 
that it is difficult to conceive of the overhead system materially 
adding to it, and any noise made by trolley arms on the wires 
would be more than counterbalanced by getting rid of the 
present jarring noise caused by the heavy skates. I have, in fact, 
no hesitation in concluding that the esthetic objection to the 
overhead system, so far as it is still genuinely entertained, as it is 
undoubtedly by some of the Corporation, such as Col. Spragge, is 
based more on conservative tradition and a natural initial prejudice 
against anything which might possibly tend to mar the natural 
beauties of the road, than on solid fact, and that no impartial 
person, however desirous to preserve esthetic amenities, would come 
to any other conclusion than the one at which I have arrived. 
Further, I am far from satisfied on the evidence, apart from the 
actual facts in connection with the road, that the Corporation as 
a whole genuinely entertain the view that the overhead system 
would ruin the road, and are determined to resist it at all coste. 
On the contrary, I think on the facts the inference is irresistible 
that the majority were prepared to consent to the overhead system 
if they could get their price. The point of view from which 
the Corporation have approached the question has been 
that they have the right to refuse their consent, and 
that that right is valuable, and should not be be parted with unless 
they could make a good bargain. The Corporation now say, 
‘Very well, so long as there is some surface contact system 
untried which there is a reasonable ground to believe will satisify 
the Board of Trade, it is not unreasonable for us to withhold our 
consent.’ It is noteworthy, however, that this was not the real 
ground on which, in fact, their consent was refused. It was 
refused because the company would not consent to construct tram- 
ways 3, 4 and 44. Yet another alternative is, as I understand, now 
put forward by the Corporation. ‘There is,’ say they, an altes- 
native route. We are prepared to allow you to construct Tram- 
ways 4 and 4A on the overhead system.’ This alternative has never. 
in fact, been offered to the company, nor did it form the ground of 
the Council's refusal; but if it had, I find that it is a quite impr 
ticable, unreasonable, and impossible course to suggest, having 
regard both to the character of the route itself, and to the fact that 
even if the company could finance it, it would mean the sacrifice of 
all the capital expenditure on the Torbay section, and leave it 
derelict. ‘Well,’ it is urged for the Corporation, ‘if there is to be 
no tramway there, the Corporation is not in fault; it is not un- 
reasonable, because it has always objected to an overhead system. 
Let it become derelict.’ Such a position I hold to be utterly 
unreasonable, in view of the facts that this line has admittedly 
proved a most useful and attractive route of acknowledged 
public utility, carrying some 600,000 persons. Also on the 
evidence, I find the Corporation as a whole, and the 
inhabitants, would be very sorry to give it up. Moreover, 
there isa statutory duty to maintain it for the benefit of the public, 
and if, as I find, the only practical method of preventing it becoming 
derelict, and probably of preventing the whole tramways system 
coming to a standstill, is to run it on the overhead system, I think 
it is unreasonable of the Corporation to withhold their consent 
upon esthetic considerations, even assuming. that they are well 
founded and genuinely held. I have no hesitation, having 
regard to the very serious consequences which would result from 
such refusal, and to all the circumstances of this case, in holding 


that such consent has been unreasonably withheld, and I 


so award. I have come to this conclusion without taking 
into consideration the consequences which I find as a fact will 
result to the company from such a,refusal, namely, the loss of its 
capital amounting to £140,000 sunk in these tramways. But Iam 
certainly of opinion that some weight might properly be attached 
to sucha consideration. I was referred by counsel for the company 
to the case of the Postmaster-General r. Croydon U. D.C. 
as supporting the company's case, and by counsel for the 
Corporation to Postmaster-General v. Tottenham U.D.C. (see 
Knight's L.G.R., p. 791). in support of their case, and I have also 
considered the case of the Postmaster-General r. Watford U. D.C. 
but, in my opinion, these cases are more likely to mislead than to 
guide me toa correct decision in this case, which must depend upon 
its own special facts. As Judge Lawrence said in the Tottenham cast 
“It is impossible to lay down a principle in these cases. All we 
can do is to consider all the circumstances and then give the best 
opinion on them we can." I wish, however, to echo and apply the 
words of Sir Jas, Woodhouse in the Watford case (at p. 507) that 
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should not lightly disregard or readily overrule the exercise of the 
local authority's discretion, and only a strong conviction, which 
the facta of the case establish in my mind, that it has not 
been reasonably exercised reluctantly compels me to do so. Subject, 
therefore, to the Court's opinion on the preliminary point of law, I 
award that the Corporation's consent has been unreasonably with- 
held, and that the Corporation do pay to the company the costs of 
this arbitranon and of this my award. 


NEW ELECTRICAL DEVICES, FITTINGS 
^ AND PLANT. 


The E. & W. Convector. 


We illustrate in fig. 1 the “E. & W.” convector, which has been 
introduced by MESSRS. EASTMAN & WARNE, of Acton Vale, London, 
W. It consists of two separate sets of four each, resistances of a bronze 
alloy giving even consumption (no heavy starting current), the wire 
being wound on Uralite strips 12 in. long X 1 in. or 14 in. wide, 
according to the rating of the convector. These strips are arranged 
between upright slabs of.& stouter non-combustible material of 
similar nature to Uralite, the whole being placed in an outer casing 
made with light cast-iron end plates and stout perforated steel sides 
with threaded iron rods and nuts to hold the whole together. The 
eight separate lengths of resistance strip are coupled up in two 
groups with a switch to each, one switch controlling 40 per cent. 
of the total, the other 60 per cent., and the two together passing the 
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Fic. 1.—THE "E. & W. CONVECTOR. 


full amount. Thus the heat regulation is obtainable in a very 
simple manner. The resistance is proportioned to avoid a dangerous 
or destructive.temperature, and the life of the heat elements under 
these conditions may be expected to be-very long, the bronze wire 
being little subject to oxidation at temperatures below red heat. It 
is claimed that renewals in case of breakage are easy and inexpen- 
sive to make, and with ordinary care breakdowns should be very 
rare. Two forms are made, the cheapest being with bare heating 
element merely enclosed in the casing as described above, while the 
other and more expensive form has strips wrapped with mica and 
a light steel sheathing. Both forms can also be supplied with small 
lamps to indicate when current is switched on. 


Combined Switch and Wall Socket. 


The old practice of connecting wall sockets directly to the 
circuit wires, so that the contacts were permanently "alive," has 
become obsolete, and it is now the custom for controlling switches 
to be provided wherever such appliances are installed. Obviously, 
a combination of switch and wall socket possesses many advantages, 
from both the user's and the contractor's point of view, over any 
arrangement which entails the use of two distinct accessories. 

Such a combination has been recently placed. on the market by 
the EDISON & Swan UNITED ELECTRIC LiGHT Co., LTD, 36-37, 
Queen Street, E.C. and is illustrated and described in a leaflet 
which they have issued. The new switch socket and plug 
has been designed to meet the need for a socket which shall become 
dead as soon the plug is removed, and which shall remain dead 
until the plug is not only replaced, but is pushed right home, In 
order to render it impossible for contact to be made in any other 
way than that for which the plug is wired, it is provided with 
different sized pins. This arrangement renders the plug particu- 
- larly useful for charging small accumulators in series with a lamp. 
It is impossible to short-circuit the socket, and being small and 
neat, it is suitable for use in any room. In addition to these 
features the projection is also very small. It can be obtained with 

covers finished to match any existing fittings or decorations. 

A second type, which we illustrate herewith (fig. 3), is so con- 
structed that the switch can be opened without removing the plug, 
‘whilst at the same time it is impossible to withdraw the plug with- 
out switching off the current. The action of the combination is 
simple; and the switch mechanism, which is of the well-known 
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FIG. 2.—BENJAMIN REFLECTOR 
FiTTING. 


Ediswan wedge type, is reliable. io of. His leatet oan "pe 


. obtained on application, 


Benjamin Reflector Fitting. 
"THE BENJAMIN ELECTRIC; LTD., of IA, Rosebery Avenue, E. C., are 


putting a new fitting (fig. 2) on the market: designed especially as 


a substitute for arc lamps in shops'and o "It is müde up of a 


polished brass body carrying two to five Benjamin angle<lamp- 
- holders, an 18-in. opal reflector, and an internal reflector of polished 
- aluminium. The lampholders are easily acoessible for wiring with- 


out removing their porcelain interiors. These fittings are supplied 


with brass stem, canopy and loop, or they may be used vita hook- 


and-chain suspension if desired. 


Prevention of Accidents in Mines. 


Our readers will remember that in J anuary last, Mr. H. J. Fisher 
described, before the Institution of Electrical Engineers, a new 


‘system for the prevention of accidents in mines due to the develop- 
ment of faults in cables, &c. 


The patents have been aequired by 
Messrs. W. T. GLOVER & Co., LTD., Trafford Park, Manchester, 
who have just issued pamphlets describing the apparatus employed. 
A description of the system appeared in our issue of February 25th, 
1910, so we need only repeat that it makes use of a spécial gate- 
end box and plug, the box containing a solenoid-operated three- 
pole oil switch, with automatic no-volt release and overload release 
with variable time limit, and an overload earth circuit relay switch 
in series with the solenoid holding in the main switch. There is 
also a signal lamp and shutter device, to indicate whether the 
pressure is off the main cable, on as far as the box, or on right up 


FIG. 3.—CUMBINED. EDISWAN SWITCH AND 
WALL SOCKET. 


to the motor. The Bysteni aporia against the withdrawal of the 
plugs at the box or the motor, the breakage of the earth or pilot 
wires, damage to insulation, persistent overload, interruption of the 
supply, and leakage from a fault to the pilot wires. The apparatus 
is totally enclosed in & substantial cast-iron case, and is designed 
with a view to rendering. shock, explosion and improper usage of 
the motor practically impossible. Full particulars are given in 
pamphlet C3, and in view of the enormous importance of the object 
aimed at, the system is well worthy.of serious consideration: on the 
part of mining electrical engineer 


Westinghouse . 8 B Ammeter. 


For direct- current work the moving - ooil instrument is admitted 
to be the most perfect type made, possessing as it does a scale which 
is absolutely evenly divided, combined with very high accuracy. 


(Westing ni 105 use 


FIG. 4. —WESTINGHOUSE "S.B." AMMETER. 


For A.c. work, however, no > such. instrument has been ayailable, the 


nearest practical approach hitherto having been the induction type 


of instrument, which-is debarred: from. use in most cases owing to 
‘its comparatively heavy cost. 
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THE BRITISH WESTINGHOUSE ELECTRIC & Mrd. Co., Lrp., of 
Trafford Park, have now produced an alternating-current instru- 
ment which not only possesses a scale almost identical with that of 
a moving-coil instrument, but which is at the same time as cheap 
as any instrument on the market (fig. 4). The type "SB," as this 


instrument is called, is of the moving-iron pattern, differing but 


slightly in construction from the many other instruments of this 
o 


The "SB" instrument has an unusually light movement and a 
very high moving-force, which combine with first-class workman- 
ship to give a high accuracy and great permanency of calibration. 
The exceptional scale is obtained by means of a specially shaped 
meting the result of exhaustive experiments lasting over several 
months. 

To illustrate clearly the perfection of this scale, the accompanying 
curve, showing the relation between scale length and scale reading, 
has been prepared. Obviously a perfectly evenly-divided scale will 
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FIG. 5.—COMPARISON OF SCALES. 


have a straight-line curve, and the further the curve departs from 
this line, the more irregular is the division of the scale. 

For the purpose of comparison, curves have been added from the 
scales of moving-iron instrumenta of various well-known makes, 
and it will be noted that the curve of the Westinghouse instrument 
(heavy line) most nearly approaches the standard of perfection. 
Moreover, it should be obeerved that the Westinghouse curve is 
practically a straight line abcve 10 per cent. scale length. 

A further interesting comparison is afforded by the dotted curve, 
which is that of a modern high-class induction ammeter. When it 
is remembered that the instrument under consideration is suitable 
alike for A.c. or D.C. (and this without special calibration), it will 
be realised that the moving-coil instrument has found a formidable 
rival, owing to the lower cost of the moving-iron instrument. 


The **Cantie? Rotary Change-over Switch. 


We have received from the CANTIE SWITCH MANUFACTURING 
Co., of Mount Street, Nottingham, one of their new rotary change- 
over switches, which follows on the usual Cantie constructional lines. 

Figs. 6 and 7 show the arrangement of the switch, in which 

the fixed contacts and rotary contact arms are of substantial 


Fig. 6.—SECTION OF CAN TIE CHANGE-OVER SWITCH, 


design, mounted on heavy mica insulated bars, the opposite poles 

being separated by an insulating partition. c 
The Cantie spring oontrol of the handle is attached outeide the 

case as usual and gives an exceptionally quick make and break, and 
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FIG. 7.—PLAN oF SWITCH. 


a definite off, with automatic locking in all positions. There is no 
mechanism inside the case, which is provided with a watertight lid 
and bushed for two entering and four outgoing cables. The design 
is an exceedingly simple and compact one. 


The Walsall Master- Switch. 


The master-switch for use in connection with maximum and 
minimum circuit-breakers, which we show in the accompanying 
illustration (fig. 8), is being supplied by the WALSALL ELECTRICAL 
Co., LTD., of 57, Bridge Street, Walsall The apperatus consists of 
a D'Arsonval movement, which is usually operated by a shunt 
current. The pointer or needle carries a platinum point, which 
makes contact on an adjustable disk. The said disk is adjusted for 
ampereage at any pre-arranged distance from the zero position 
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Fig. 8.—cTHE WALSALL MASTEB-SWITCH. 


on 
of the D'Arsonval movement, When the pointer makes pr 
the disk, the main voltage is momentarily across the relay, mal 
on making ite contact, places the knock-off ooil Se the adjust 
voltage and operates the oirouit-breaker, For rever? ' that the 
able contact to the left of zero makes the contact. In one 
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makers have in use the reverse current is 1 per oent., and they find 
this sufficiently low (the ofrouit-brenker is a 1. 500- ampere one, «n1 
breaks on reverse at 15 amperes), 

When so required, the master-switch oan be fitted inside the 
ammeter case, the calibration of the master-switch being identical 
with the ammeter in circuit. The advantage of using a shunt coil 
instead of a serjes coil is apparent; it is difficult in circuit-breakers 
of large ampereage to obtain the ampere-turns necessary to give 
the desired knock-off in a convenient space. The action is more 
decisive and certain. There are no cumbersome connections to 
briny up, as in a series-coil operated breaker. 


Portable Armoured Installations. 


The Niphan system of armoured flexible cables and plugs, 
which forms a speciality of MEssRs. SIMMONDS Bros., LTD., of 
Newton Street, High Holborn, W.C., has recently been extended so 
as to cover an enlarged sphere of usefulness. 

The firm have recently introduced an ironclad fuseboard fitted 


Fic. 9. PORTABLE DISTRIBUTING BOARD. 


with suitable sockets for coupling up the Niphan cable, and a further 
development of the idea is shown in fig. 9, which represents a 
15-ampere 7-way Niphan portable distributing board with D.P. fuses 


Fic. 10.— NIPHAN" TRAIN COUPLING. 


and &.P. switches, supplied to a London Supply Co. The incoming 
cable terminal is at the bottom, while the sockets for the branch 
circuits are shown on the top of the fitting. 


Fics. 11 AND 12.—MULTIPLE SHIP SOCKET AND PLUG. 


Fig. 10 shows a 75-ampere 4-pole train coupling, arranged to 
couple up correctly, independently of the way the car is turned, 
which is used in connection with the firm's armoured jumper con- 
nectors for train lighting purposes. It is claimed that this type of 
coupling cannot work loose and that it is quite watertight, 


Fig. 19 represente a plug and aooket for motor control purposes 
which oan be made with any desired number of poles, while figs, 11 
and 19 show respectively a 15-ampere 2-pole multiple ship socket 
with two outlets and a plug forsame. These views give some idea 
of the extended use of the system, which is particularly adapted for 
rapid temporary installation work. 


Everett, Edgcumbe's New Devices. 


Messrs. EVERETT, EDGCUMBE & Co., LTD., of Collindale Works, 
Hendon, N.W., have recently introduced several improved or novel 
patterns of their instruments, of which three are described below. 
Appreciating the firm establishment of the potentiometer as an 
accurate measuring instrument for central station use, and the fact, 
that it is wanted for use not only in the generating station, where 
it can be permanently installed, but also in sub-stations, &c., the 
company have developed a portable type, measuring only 11 x 9 X 
7 in. when closed, which, with the aid of shunts and volt boxes, 
can be adapted to tests over any range desired. A very sensitive 


Fic. 13.—" NIPHAN © PLUG AND SOCKET. 


galvanometer is included in the case, which does not require any 
levelling, and no external accessories whatever are required beyond 
a two-volt accumulator. When the utmost possible sensitiveness 
is desired, a reflecting galvanometer can be connected to the instru- 
ment. A cadmium standard cell is provided. The whole apparatus 
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FIG. 14.—EVERETT, EDGCUMBE PORTABLE POTENTIOMETER. 


is shown in fig. 14, including shunts and a volt box. The instru- 
ment is very suitable for testing metallic-filament lamps, owing to 
the importance of accurately measuring the voltage applied to 
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Fig. 15.—RoTARY SYNCHRONISER, MODEL III. 


them. The rotary synchroniser illustrated in fig. 15 is a greatly 
improved pattern ; it is so arranged that one complete cycle lost or 
gained is represented by a complete revolution of the pointer, 
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instead of half a revolution as in the earlier modele, thus giving 
equal sensitiveness with a much emaller dia]. Further, in the new 
pattern all the windings are stationary, so that moving contacts 
are entirely dispensed with, and the moving system consists only 
of a Z-shaped piece of iron attached to the spindle which carries 
the pointer. Where a large dial is necessary for visibility at a 
distance, however, the larger pattern, with a red and green 
signalling device to show whether the incoming machine is 
running too fast or too slow, is still to be preferred, and this can 
be made with a dial 5 or 6 ft. in diameter. Allthese synchronisers 
are connected only to one phase of polyphase systems, and thus 
require only a single transformer for each generator. 


FIG. 16.—TROTTER ACCELEROMETER. 


In fig. 16 is shown an improved arrangement of the Trotter 
accelerometer, which is mounted on a bracket, for attachment to 
the dashboard or other suitable part of a car. With this instru- 
ment, which is simply a modification of the spirit level, the 
acceleration, starting effort, &c., of a motor-car or tramcar can 


readily be measured, while the device is so simple that it cannot 


get out of order, and can be carried in the pocket. 


Adnil Devices, 


In fig. 17 there is shown a new type of neat and ‘compact door 


switch (No. 1,224), suitable for 2 amperes at 125 volts, and 1 ampere 
at 250 volts. This switch has à ratchet movement, and is provided 
with an insulating cover. The operation of the switch is as 
follows :—Opening door to enter, turns on light; close door, and 
light remains on; opening door to go out, turns light off ; close 
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Fig. 17. 
ADNIL AUTOMATIC SWITCHES. 


Fic. 18, 


door, and light remains off. The switch is actuated by the door 
pressing against the plunger. This device, as well as that shown in 


fig. 18, is made by the ADNIL ELECTRIC Co., LTD. of Artillery 


Lane, London, E.C. 

Fig. 18 is an automatic switch for lighting staircases, corridors, 
&c., for short intervals during the night-time. It is for D.C. and 
A. C., and for 125 to 250 volts. By adjustment of the pendulum 
the time during which the lamps will remain lighted can be regu- 
lated within one to three minutes to suit local conditions. The 
switch is operated by press-buttons conveniently placed and bearing 
a label marked "Light." An automatic re-winding device is so 
arranged that on pressing any one of the buttons the lights con- 
tinue to burn for a further period before being extinguished. By 
using a change-over switch in conjunction with the automatic 
switch, the lamps can be made to burn continuously up to any time 
of the night (evening position), or by changing over to introduce 
the automatic switch the time can be limited during which the 
lights will burn (night position). Prices of these switches, with a 
diagram of connections, are given in a leaflet issued by the 
company. 

Pistonless Hydraulic Press. 


An ingenious substitute for the hydraulic ram press is being put 
on the market by the PisroNLess HYDRAULIC PRESS Co., LTD., of 
3, Cross Lane, Eastcheap, E.C.; it is the invention of a Russian, 
named Tatarinoff. whose British patents have been acquired by 
the company. The esxential feature of the press is the use of a 
collapsible cylinder instead of a ram, with the result that extreme 
simplicity is obtained, and the cost of maintenance is reduced to a 
minimum, As shown in the accompanying illustration, fig. 19, the 


device consists of a steel tension frame, provided with a strong head 
and bed-plate, and a cylinder carrying a table or platen. The cylinder 
is made of stout fabric and vulcanised rubber, armoured with stee] 
rings, and is capable of withstanding a working pressure of 100 lb, 
per sq, in., or even more; internal or external guides are provided 
to prevent buckling, and the table is guided by the side rods. No 
auxiliary apparatus whatever is required ; the town water supply, 
at from 40 to.100 1b. per sq. in., is used, and the prese is operated 
with an ordinary three-way cock. The whole area of the cylinder 


Fig. 19.—PISTONLESS HYDRAULIC PRESS. 


being acted upon hy the water, pressures from 3 to 80 tons are 
readily obtained; a 12-in. cylinder, for example, having a cros- 
sectional area of 113 sq.in., gives with 60 lb. water pressure a total 
pressure of three tons, while a 3-ft. cylinder with the same water 
pressure gives 27 tons. The cost of the water used is insignificant, 
even if the full stroke of the press is used every time, which is rarely 
the case. Owing to the elasticity of the cylinder walls, the pressure 
is applied with the greatest gentleness, and it can be maintained for 
any length of time without any further expenditure of water. There 
is no leakage, no pump, no cup leather, and no foundations are 
necessary, while the press can be used by any unskilled workman. 
The press is also portable, and can be worked with compressed air. 
if desired. 

From the foregoing it will be obvious that the new device will be 
of great utility in electrical workshops, and will be a boon especially 
to small users. For making commutators, moulding insalsting 
material, forcing wheels on shafts, removing tramcar wheels or 
tires, and innumerable other purposes for which ram preses or 
screw presses are usually employed, the pistonless press offers great 
advantages, both in first cost and in maintenance. Full particular 
can be obtained from the manufacturers. 


. Mercury-Vapour Converter. 


THE WESTINGHOUSE CooPER HEWITT Co., LTD., of 151-2, Great 
Saffron Hill, E.C., have put on the market standard mercury-vapour 
converters for transforming A.C. to D.C. with high efficiency and 
economy, both in first cost and in maintenance. Fig. 21, p. 615. 
shows the complete apparatus, with regulating inductance; it 
can be supplied from 5 amperes upwards, at all voltages, and 
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Fig. 20.—DIAGRAM OF CONNECTIONS, 


possesses the advantages of simplicity in operation, freedom 9110 
deterioration, and absence of moving parts. The efficiency uM 
volts is 80 per cent. from one-quarter to full load. It is expecis J 
recommended for charging accumulators from 4. C. circuits, 1 
electromedical and dental apparatus, feeding direct- current ares 
series and projection lamps for bioscopes, &c. 
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The connections of the apparatus are shown fn fig, 20 it com. 


prises an auto- transformer A, an inductance coll F, the oonverter B. 


and # resistanoe D. The anto-transformer in connected across the 
supply mains, and from ite middle point the negative lead is. taken 


thxough the inductance to the load E, the other terminal of tha 


latter being connected to the kathode e of the bulb, The outer 
ends of the auto-transformer winding are taken to the anodes a «a 
of the converter, and the resistance is joined between one of them 
and the auxiliary electrode c. The Jast-named device is brought 
into action (with the D.c. circuit closed) by tilting the bulb, when 
the mercury in the lower leg makes contact: and on restoring the 


Fig. 21.—WE8TiNGHOUsE COOPER HEWITT CONVERTER PANEL. 


bulb to the normal position an arc is started, which vaporises 
sufficient mercury to provide a conducting path from c to a a. The 


current enters by either anode alternatély, giving a rectified . 


current, which, with the aid of the inductance coil, is smoothed 
down to a slightly undulating continuous current. To give 
currents over 30 amperes, two or more bulbs are joined in parallel. 


The life of the bulb under normal working conditions.is stated to 


be at least 600 hours. 
, 


BUSINESS NOTES. 


Bankruptcy Proceedings, —Ja{mes Davin MATTHEWS 
MorTON (trading as J. D. Morton), electrical engineer, Nettleton 
Road, Mirfield, York.—Mr. Registrar Chadwick held a sitting at 


the County Court House, Dewsbury, on Tuesday last week, for the 


public examination of the above debtor. Debtor stated that he 
started business in 1905 without-capital. He borrowed £15, and in 
1907 borrowed £100, which was still. awing. Last year he was 
joined in partnership by a friend who introduced £300. An over- 
: draft at the bank was secured by the debtor's sister-in-law. The 
undertaking proved unsuccessful, and the partnership was dis- 
solved on October 6th, 1909, when the balance-sheet showed liabili- 
ties £364 and assets £368. Debtor continued trading on his own 
account, and gave a promissory note for £320 to his late partner, 
who allowed him to retain the. stock, estimated at £40. The 
liabilities owing at the date of the dissolution, excepting the 
amount due to the bankers, were paid by his partner. On March 
21st last, debtor gave a further promissory note for £86. Debtor 
said that with regard to the promissory notes he gave them because 
he felt that he was morally bound to do &o, but he never expected 
that any claim wóuld be made against him in respect of them. It 
was stated by the Official Receiver that there was not likely to be 
any dividend. The Registrar declined to close the examination 
owing to the position takén up by one of the creditors as to his 
claim in respect to one of the promissory notes. The examination, 
therefore, stanus adjourned. . , 
“ERNEST ALBERT THORN, 22, Mossbury Road, Clapham Junction, 
London, electrical engineer, &c.—The adjourned public examination 
of the above debtor was held at thé Court House, Wandsworth, on 
Thursday, October 6th, before Mr. Registrar Willoughby. In reply 
to the Official Receiver, the debtor stated that a claim had been 
made by his wife to articles of furniture. Some had been pur - 


chased, but not with debtor's awe and some. were gifts, but not 
gifta from the debtor, Books had been kept, but they had not been 
entered up. He had not mentioned the books before 8 he did 
not think it neoessary, but he was prepared to give them up, The 
books were no good. They were kept by Mr. Huggin, on and off, 
his keeping of the books being interrupted because he was sent out 
to do outside work, The examination was again adjourned, - 


Private Meetings —Ferasin — ELECTRICAL — ÁCOER- 
SORIES, LTD., 118, Queen Victoria Street, London, E.C., electrical 
fittings manufacturers.—A conference of the principal creditors 
herein was held recently at the offices of Messrs. Corfield and 
Cripwell, accountants, of Balfour House, Finsbury Pavement,.E.C., 
the representative of Messrs. Drake & Gorham, Ltd., being elected 
to the chair. From the figures presented to the meeting, it appeared 
that the liabilities amounted to £1,682, of which £1,482 was due 
to trade creditore, the balance of £200 being in respect of cash 
claims. With regard to the assets, these were estimated at £2,016, 
from which had to be deducted £75 for preference claims, leaving 
net assets of £1,941. A surplus was thus disclosed of £258. The 
assets were as follows :—Stock.in trade at cost £085, estimated to 
realise £516 ; plant at works expected to produce £200 ; fittings 
and sundries, £100; and book debts £1,346, estimated at £1,200. 
It was stated that the present position had been brought about in 
consequence of two creditors for about £70 being im possession, 
while, in addition, there were several creditors suing or threatening. 
The claims of these creditors amounted to about £350. Under 
these circumstances the directors of the company decided to con- 
sult the creditors, as it was wished to avoid a voluntary liquidation 
of the company. One of the directors of the company, who was 
present at the meeting, said that the present position was due to 
inability to get in the book debts to meet aecounts as they fell due. 
The cash creditors shown on the statement were the directors of the 
company, who had advanced various amounts at different times. 
The directors held no security whatever for these loans, and it was 
pointed out that in addition the directors had sunk about £750 in 
cash in the concern. On behalf of the directors, it was stated that 
they wished the company to be made a profitable concern, and for 
the creditors to be paid in full. A suggestion was made. that some- 
thing could be done by way of the issue of a debenture on the whole 
of the assets of the company to secure the payment of 20s. in 
the £. If this was acceptable the directors would probably provide 
further working capital for the company ; but, in the face of suing 
creditors, it was impossible to arrange anything unless unanimity 
was secured. After some discussion, the following resolution was 
passed by the meeting :—" The offer of the company to pay 30s. in 
the £ in eight quarterly instalments, to be secured by the issue of a 
debenture, be accepted, Mr. G. E. Corfield to be appointed nominee 
on the creditora’ behalf, to consult with the following Committee 
in not later than three months :—R. W. Smith (Drake & Gorham, 
Ltd.), Mr. Loewi (the Electrical Co., Ltd.), J. Russ (J. & H. Grevener), 
Mr. Wuthrich and Mr. Greening. Failing the unanimous assent to 
this proposal by the creditors, the company to be requested to wind 
up under voluntary liquidation.” 


Catalogues and Lists.— THE Genera. ELECTRIC Co., 
LTD. 67, Queen Victoria Street, London, E. C. — Sixteen-page 
bulletin in special cover devoted to country house lighting installa- 


tions. After discussing the matter generally, descriptions aregiven ^ 
of their horizontal and vertical paraffin - engine dynamo seta, 


switchboards, accumulators, electric lighting fittings, and Osram- 
Punkah combined lighting and ventilating system. Tabulated 
data as to outputs, speeds, weights, dimensions and prices, are given. 

Messrs. D. HULETT & Co., LTD., 55-56, High Holborn, London, 
W.C.—Fifty-eight page illustrated catalogue of electric bell and 
telephone material,, including indicators; pushes, batteries, bells, 
wires, &c. 

THE IMPERIAL LAMP Wonks (BRIMSDOWN), LTD. Kingsway 
House, Kingsway, London, W.C.—We are asked to state that copies 
of the firm's lamp show-card measuring 20 in. X 15 in., can be 
obtained free by members of the trade on application at the above 
address. ree UE 

"THE STIRLING BOILER Co., Lro., 58, Victoria Street; London, 
S. W.—Finely illustrated catalogue of 40 pages, with coloured 
sectional views of the boiler, and half-tone pictures including one of 
the L.C.C. boiler house at Greenwich generating station, and one of 
eight Stirling boilers fired with blast furnace gas at Barrow. Full 
descriptive notes concerning the boiler, also particulars of tests, 
and details of the new turbine cleaner. are given. | 

MR. A. C. HANDS, 30, Snow Hill, London, E.C.—128-page cata- 
logue of electric light fittings, consisting almost entirely of illus- 
trations of a variety of designs of electroliers, wall brackets, table 
and floor lampe, shades, outeide lighting and water-tight fittings, 
and radiators, and a note of prices of each in different finishes. . 

. THE -A.E.G. ELECTRIC Co., LTD., 133-135, Oxford Street, London, 
W.—Eight-page illustrated descriptive price list of A.E.G. flame arc 
lamps ( Sunshine and “Blondel” types) also transformers, 
resistances and accessories. | | ©? 

THE TITAN PACKING Co., Tower Royal, E.C.—Leafiets relating 
to Titanite and Bagshawe's B. B. jointing material for steam 
and other piping. ' i oe | TEMA PNE ME 

Messrs. GEO. M'CARTNEY & Co, Burnside Works, Cumnock, 
N.B.—List No. 12 contains brief partioulars, illustrations and 
prices of single-pole power fuse-boxes. 

Messrs. MAGUIRE & GATCHELL LTD., 10, Dawson Street, 
Dublin.—16-page illustrated brochure entitled “A Revolution in 
Heating, in which they describe the "Price" system of electric 
heating for which patents have been applied for. The pictures 
show the application of the system for heating garages and green- 
houses. 
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Tan Uniow Exxotnic Co, LTD. Park Street, Southwark, 
London, 8.E.— New booklet No, T.D,101 (eight pages) giving 
instructions for starting, cleaning and maintaining D.C, dynamos 
and motors, partioularly of the Union types, 

Messrs. DRARE & GORHAM, LTD., 60, Victoria Street, West» 
minster,—Oatalogue consisting of eight sections, with thumb index, 
euch consisting of a pamphlet which has its own opening 
contents page, The lists are all fully illustrated and show prices 
clearly, and they deal respectively with the following : Pamphlet 
No. 162, incandescent lamps (Osram, tantalum, carbon, battery, 
radiator, shop-window, photographic); No. 163 is devoted to arc 
lamps (“Butt flame, Excello," enclosed) and photo lamps, also 
eontact gear, globes and carbons ; No. 164, cables and flexibles ; No. 
165 (switchboards, switchgear, lighting accessories and bells); No. 
166, electric heating and cooking (radiators; table heater, hot-water 
urn, irons, hot-plates, ovens); No. 167, auto-transformers for 
metallic-filament lamps; No. 168, patent two-part insulators ; No. 
169, “ D.G.” continuity clips; No. 170, electric light fittings. 

MESSRA. HENRY WIGGIN & Co., LTD., 3, Staple Inn, Holborn, 
London, W.C., and Birmingham.—A neat new list of electrical 
resistance materials manufactured at the firm's Wiggin Street Mills, 
Birmingham, has been issued, the contents consisting almost 
entirely of tabulated sizes, resistances, weights, &c., of various grades 
of resistance ‘wires—Ferry, Ferrozoid, Tarnac, German silver, and 
pure nickel wire. Tables of wire gauges and of conductors, also in- 
formation on temperature, melting points, &c., are included. 

Messrs. SIEMENS Bros. & Co., LTD., Caxton House, Westminster, 
S.W.—Provisional list, No. 532, giving particulars and prices of 
vulcanised india-rubber wires and cables; this list supersedes the 
main catalogue of these cables and wires issued by the firm in 
March, 1907. 

Messrs. FALK, STADELMANN & Co., LTD, 83-87, Farringdon 
Road, London, E.C.—New " Efesca" lamp advertising novelty 
(No. P 727). It consists of a four-fold leaflet, giving particulars 
and prices of the lamp gummed in a thin card folder in the shape of 
our familiar Efesca" friend. These are intended for trade 
customers, who can have batches printed with their own name and 
address. 

THE EDISON AND SWAN UNITED ELECTRIC LIGHT Co., LTD., 
Queen Street, London, E.C.—Publicity literature for the current 
season, of which we have received copies, includes a neat eight-page 
brochure regarding Your Electric Light Bill.“ and how it may 
be reduced by means of the Royal Ediswan metal-filament lamps, 
and the Ediswan auto-transformer; a small folder containing 
revised prices of the same lamps: a coloured picture postcard 
advertising them; also an eight-page price list of the lamps with 
illustrations of types for different voltages, plain and fancy shapes. 
tubular and candle lamps. Yet another list (No. H 2,192) describes, 
fully illustrates and indicates prices of Ediswan "Quartzalite ` 
heating and cooking apparatus. Neat gauze show-card, oval-shaped, 
with aerial white and green letters therein, advertising Royal 
Ediswan metal-filament lamps,” and reminding one that they are 
"British made.” A large hanging show-card also advertises the 
1910 type of these lamps. 

THE JANDUS ARC LAMP AND ELECTRIC Co., LTD., Hartham 
Road, Holloway, London, N.—A revised catalogue, most effectively 
got up, and with a quite imposing illustrated front cover, has been 
issued concerning the Jandus regenerative flame lamp of both the 
standard and the smaller patterns, Jandus enclosed arc lamps, 
portraiture and printing arc lamps, and the “ Dalite” lamp. 
General information regarding the lamps, candle-power and 


illumination curves, working costs, notes on works, dock and. 


harbour lighting, are given in the opening payes, and beneath the 
notes and illustrations concerning each lamp particulars appear 
of burning hours, current, length, weight, price, code-word, and 
soon. Accessories are also handled. A separate booklet contains a 
full general description of the regenerative lamp. Both publica- 
tions are got up in very good style. . 

THE ELECTRICAL Co., LTD., 122-124, Charing Cross Road, 
London, W.C.—New catalogue of over 150 pages devoted to a 
variety of materials for electric light and power. The opening 
pages contain views of electrically-driven machinery employed in 
small industries. Section I (over 70 pages) is entitled The 
Machine and Apparatus Department." Section II relates to meters 
and measuring instruments ; Section III to cables, flexibles, conduits 
and fittings ; Section IV is devoted to lamps, and includes views of 
streets lighted by Aegma’s,” prices of Aegma" lamps, carbon- 
filament lamps, Nernst lamps, electrical illumination devices, 
flexible strip, electric signs, and so on. The list is bound in stiff 
card covers, and measures 53 in. X 84 in, and is understood to be 
of & convenient pocket size—the contractor's pocket is meant, 


Insulating Materials.— We have received from MR. 
ARCHIBALD CAMPBELL, 27, Chancery Lane, W.C., a 20-page booklet 
containing samples of high-grade varnished insulated silks, cloths 
and tapes, and of varnished insulated papers down to a thickness 
of 06 mm.; also of insulated paper varnished on one side only, 
specially suitable for making cylinders for oil transformers, which 
are largely used by leading electrical firms. Mr. Campbell also 
supplies the necessary machines, thus enabling buyers of the 
sheets to at once produce their own requirements. These are made 
by his principals, the Swiss Insulating Works, Ltd., of Breitenbach 
and Zullwil, who, in addition to micanite sheets, rings, &c., are also 
making high-grade varnishes for all electrical purposes. Copies of 
this booklet and price particulars can be obtained on application. 


Shadolite “Tantalum” Advertising, — Messrs. 
SIEMENS Bros. Dynamo Works, LTD., Tyssen Street, Dalston, N.E., 
have now to hand a further advertising device in the way of 
Opal shades on which are sand-blasted the words ‘ Tantalum" 


lamps, These opal reflectors will be supplied to contractors free of 
charge, for use on the lampholders in their premises; they are now 
known to the trade as Shadolite tantalum reflectors, and Messrs, 
Biemens Bros, wil] send same, free of charge, to any contractori 
who will install them on their existing lampholders. Shadolite 
tantalum shades are lettered on the inner surface for interior light. 
ing, but for outside lighting they are supplied lettered on the upper 
surface. 


Book Notices, — Elementary 
Mechanics.’ By Prof. Andrew Jamieson. 
Griffin & Co., Ltd. Price 3s. 6d, 

" Drying Machinery and Practice.’ By Thomas G. Marlow, 
1910. London: Crosby Lockwood & Son. Price 12s. 6d. net. 

" Journal of the American Society of Mechanical Engineers.” 
October, 1910. Baltimore, Ind.: The Society. Price $1. 

" The Indicator Handbook.” Part I. The Indicator: Its Con- 
struction and Application. Fourth Edition. 1910. Manchester: 
Emmott & Co., Ltd. Price 3s. net. 

“The Post Office Electrical Engineer: Journal.” 
Part 3. 
Price Is. > 

“Imports and Employment.” By The Rt. Hon. Russell Res. 
1910. London: Cassell & Co., Ltd. Price ld. 

“ Bulletin of the Société Belge d'Electriciens." 
August, 1910. Brussels : Ramlot Frères. 

“ Proceedings of the American Society of Civil Engineer. 
Vol. XXXVI, No.7. September, 1910. New York: The House of 
the Society.” 

" Water Turbine Plant." By Jens Orten-Bóving. 
London: Raithby, Lawrence & Co., Ltd. . 

" British Standard Specification for Bayonet Socket Lampholder- 
and Caps. No. 52. London: Crosby Lockwood & Son. Price 


Manual on Applied 
1910. London: Charles 


Vol. III, 
October, 1910. London: H. Alabaster, Gatehouse & Co. 


No. XXVII. 


1910. 


‘os. net. 


South Africa. The B/ / ie. and South African Export 
Gazette publishes the following: 

An electrical trade section of the Johannesburg Chamber of 
Commerce has been formed, with Mr. Hubert Davies as chairman. 

Tenders have been invited by the municipality of Cradock for the 
lighting of the town by electricity. E 

It is propesed to light the town of Utrecht, Natal Province, by 
electricity supplied by the Utrecht Colliery Co., Ltd., which is 
putting down a large electric power plant for its operations. 

We understand that the Johannesburg municipality are about to 
place orders for a number of transformers required for electric 
lighting extensions. 

A quantity of electrical machinery is on order with the makers 
for the Krugersdorp municipality. 


The Austrian Electrical Industry,—It was mentioned 
at the recent general meeting of the United Electricity Co. of 
Vienna, that the sale of the company's Vienna works to the Austrian 
Brown-Boveri Works Co., which has now been formed, has already 
been carried into effect, The purchase price amounted to €84.00. 
of which about one-half has been accepted in shares of the new 
company, and one-half in cash. The United Co. has also disposed 
of the electricity works at Goding and Kratzau, the former because 
it did not appear capable of yielding a higher return, and the latter 
because considerable funds would be required for its extensed, 
whereas the company requires its resources for fresh transactions. 
It was added that keen competition in the electrical industry 001- 
tinues, causing the lowering of prices. 


Dissolutions and Liquidations.—POLHSWORTEH ELEC 
TRICAL APPLIANCES Co. LrD.—Creditors must send the usual 
partieulars to the liquidator (Mr. H. Hackett, 36, Cannon Street. 
Birmingham) by Noveniber 12th. , 

THE APPLEBY CRANE AND TRANSPORTER Co., LrD.—This com 
pany is winding up voluntarily. with Mr. W. B. Peat, II, Ironmonger 
Lane, London, E.C., as liquidator. T 

SIMPLEX SHOCK ABSORBER SYNDICATE, LTD.—4AÀ meeting 8 E 
be held at 32, King Street, Cheapside, E.C., on November 10th. t0 
hear an account of the winding up from Mr. L. H. Lemon. 
liquidator. 


Meters Approved.—Noticcs appeared in the London 
Gazette for October 7th, to the effect that the Board of Trade 
approved the following :— KG 

The Electrical Co.'s c.c. oscillating watt-hour meter, type * ^ 
deposited in July, 1909. t 

The Electrical Co.'s single-phase induction watt-hour meter, type 
L JA. deposited in March, 1910. icity 

The Reason Manufacturing Co.'s Wright miniature electri 
meter. Hatfield's solution, deposited in July, 1909. 


Japan.—Two new electrical companies have, according W 
the last Japanese mail, just been formed in Tokio. One «n to 
Kaisara-gaw Hydro-Electric Co., with a capital of £650,0 M 
supply power to the Tokio Electric Light Co. The other 92105 
Electric Supplies Manufacturing Co., the capital in this case "7? 
4 150,000. 


y . M 
The * Quartzlite " Lamp.—On Tuesday last 5 
stration took place of the Brush " Quartzlite” lamp, à 100 colt 
vapour lamp with quartz container, giving 1,800 C.P. on 8 ing 
circuit, and 3,000 C. P. on 250 volts, the current s 
34 amperes. We recently published a description of t rode; 
which is provided with a tantalum button as one of the € ec 
this becomes white-hot in use, and adds a fair propor ea The 
rays to the light, thus improving the colour of the latter. 
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presence of these rays was neatly demonstrated by the use of a 
spectroscope. At the time of our visit two "Quartzlite" lamps 
were burning at one end of a room and an orange flame lamp at 
the other end, for the purpose of comparison; incidentally, the 
orange rays added to the Quartzlite" produced a very fair imita- 
tion of daylight. It is only fair to add that the true colour of the 
light was shown by burning one of the lamps alone in an adjoining 
room. As the quartz tube does not become discoloured, the life of 
the burner is at least 2,000 hours, and the light, Which is by no 
means so greenish as that of the original mercury-vapour lamps, 
owing to the higher temperature attained, is steady, well diffused 
and admirably adapted for workshops. open spaces. &c. The escape 
of ultra-violet rays is prevented by the use of a glass globe. 


Trade Announcements.—Messrs. ARCHIBALD J. 
WRIGHT, LTD., notify their removal from Leyton Green Road to 
41 and 42, Beech Street, Barbican, E.C.. where they will hold the 
large and more varied stocks that have become necessary. 

Messrs. J. H. BurcHer & Co., transfer printers, 506, Moseley 
Road, Birmingham, have already found it necessary, owiny to 
increase .of business, to extend their works which were only com- 
pleted in January last year. The 1,500 square yards of ground 
originally purchased is almost covered, and two adjoining premises 
(2,000 square yards) have now been purchased, and plans to erect 
new buildings are in progress. l 

Messrs. A. P. Wright & Co., having retired from business, MESSRS. 
M. C. SHEPHERD & Co. have become the sole representatives of 
Messrs. Belliss & Morcom, Ltd.? Birmingham, for the London 
district, and for export, on their high-speed patent self-lubricating 
paraffin, petrol and gas engines. Their address is 60, Queen 
Victoria Street, E.C.: telephone 6136 Bank. They are also sole 
suppliers of the A. P. W. , paraffin, petrol and gas engine sets for 
small country house installations, &c. 

THE STIRLING BOILER Co., LTD., and the BRITISH WELDING 
CO., LTD., have moved from 25 to 58, Victoria Street, S.W. 

Messrs. Gutehoffnungshütte, Aktienverein für Bergbau und 
Hüttenbetrieb, of Oberhausen, Rheinland. have appointed 
Mr. JAMES TURNBULL, of 3, New Street, Birmingham, as technical 
sales engineer for the whole of Great Britain and Ireland, for their 
steam turbines, steam engines, gas engines from 500-B.H.P. up, air 
compressors, kc. Mr. Turnbull will work in agreement with their 
other British representatives, namely, Messrs. H. Wedekind, Ltd., 
110, Fenchurch Street, E.C. : Messra. Willock, Reid & Co., Ltd., 109, 
Hope Street, Glasgow : Mr. Harold H. Earle, Milburn House, 
Newcastle-on-T yne. 

THE BRITISH ENGINEERING INDUSTRIES Co., of 24. Linthorpe 
Road, Middlesbrough, announce that they will shortly be opening 
showrooms and a warehouse, where large stocks of electrical 
and mechanical gear will be stocked, with a view to meeting the 
increasing demands on the North-East coast. 

Messrs. SIMPLEX CONDUITS. LTD. have removed their meter 
department from 116, Charing Cross Road, London, to Garrison 
Lane, Birmingham, where Mr. Wahl, the manager of the depart- 
ment, will in future have his office ; all testing will also be carried 
out at the works. 


— 


LIGHTING and POWER NOTES. 


Acton,—Our local correspondent writes: After months 
of talking, the Council has decided to hand over its electricity 
undertaking to the Metropolitan Electricity Supply Co. At least. 
that is the decision arrived at by 11 members votes in favour and 
nine against. There were four absentees—-a great pity—for judging 
by their previous attitude the resolution could only have been passed 
by the casting vote of the chairman. The councillors opposed to 
the step, supported by a large and influential body of the rate- 
payers will now take steps to have the company's Bill opposed 
when it reaches the House of Commons. The principal points in 
the agreement proposed to be entered into are as follows :— 

“The Council to transfer the undertaking to the company for 12 

ears. 
US The company to pay £5,000 to the Council in consideration 
thereof, £2,500 when the Bill receives Royal Assent, and the 
remainder when the concern earns over 63 per cent. 

„The company to take overall the loan charges of the undertaking ; 
street lighting loans only included on condition tbat the streets con- 
tinue to be lit with electricity. 

"The Council to lease the land on which the buildings stand at a 
fair rental and the company to take over the stores and other 
floating assets at a valuation. 

“The company not, except under special circumstances, to increase 
present scale of charges for seven years. f 

“Tf the Council desire to re-purchase the undertaking, five years 
notice to be given, and loan charges on additional capital required 
in the meantime to be paid to the company." 

Admittedly, there have been errors in the past ; but the Councils 
error appears to bethe greatest of all, and hopes are entertained that 
the Board of Trade will step in and save Acton from such a bad 
bargain, at a time when the undertaking is just turning the 
corner 


Australla.—MELBOCRNE.— Tho report of this under- 


taking for the year ended February 28th, 1910, shows that the gross 
revenue amounted to £119,570, and working expenses to 464,562; 


leaving a gross balance of £58,917. Various financial charges, 
including £19,612 for depreciation and renewals, fall to be deducted, 
&nd a net balance of £16,807 remains, which is appropriated mainly 
as to £4,000 additional to depreciation and renewals, and £7,000 
contributed to the town fund. The depreciation and renewals 
fund contains an available balance of £74,333, including the year's 
contributions. During the year nearly 10 million unite were 
generated, the supply including 3,654,063 units for private lighting, 
2,560,991 units for power, 1,694,370 units for public lighting, and 
250,539 units to the municipal buildings; the maximum load was 
3,704 Kw., and the generating, distributing and management costa 
amounted to l'2d. per unit. The Melbourne undertaking has an 
increasing power load, some 1,441 motors of 4,684 H.P. being con- 
nected, and its public lighting puts most British undertakings quite 
in the shade, there being some 972 arce (of which 688 are for road 
and the remainder for Corporation building illumination) and 
4,163 incandescent lamps in use. The grogs profit was some 12 per 


cent. on the capital expended, as compared with 11 per cent. in the 
previous year. 


Beckenham.— The U.D.C. has resolved to proceed with 
the application to the B. of T. for an order under Sec. 6 of the E.L. 
Act, 1909, for supplying energy to property at West Wickham. 


Brighton.—The T.C. has, by 19 votes to 14, referred 
back to the Lighting Committee a recommendation to continue the 
practice of paying bonuses to the collectors of the E.L. accounts. 
The opponents of the practice contend that the payment of bonuses 
has caused & great deal of friction both inside and outeide the 
lighting department, and that many consumers do not like the 
system, because it resulted in their being worried for the immediate 
payment of their accounts. 


Brixham.—Under the Brixham. Gas and Electricity Act, 
1906, application has been made by the Gas Co. to the B. of T. for 
permission to place overhead lines throughout the urban district 
and the parish of Churston Ferrers, for the transmission of energy 
at a pressure of 440 and 220 volts. 


Carlisle,—The T. C. has received from the L. G. B. 
sanction to loans of £11,645 for additional plant for the E. L. 
works, and E5, 000 in respect of prospective expenditure. 


Cheltenham.—By 11 votes to 7 the T. C. has decided, 
by an amendment, not to pass a recommendation, That the 
Council are of opinion that a Bill (that of the I. M. E. A.) should be 
promoted with the objects mentioned (to secure powers to deal in 
E. L. fittings, and to undertake wiring work), and that the members 
of Parliament for the borough and the Tewkesbury division be 
asked to support such a Bill when introduced into Parliament.” 
Those who opposed the proposed Bill did so on the ground that 
the powers sought would be most unfair to private traders. The 
Cheltenham and Gloucester branch of the Electrical Contractors’ 


Association had sent a protest against the support of the Bill by 
the Council. . 


Continental Notes, —AcsTrRo-HvNcARY.— The Ungar- 
ische Eisenbahnverkehrs-Aktiengesellschaft has drafted a scheme for 
the utilisation of the River Dragan and the waters in the Jad Valley, 
and the erection of a central station for the supply of energy for 
light and power to Grosswardein, Nagyszalonta, Arad, Debreczin 
and neighbourhood. The capital of the company is to be 30,000,000 
kronen. 

The establishment of a central station at Faggenbach, near 
Landeck, in the Tyrol, has been decided upon by a company locally 
formed in conjunction with Messrs. Hagyi, Risto & Co., Vienna. 
The plans contemplate the production of 25,000 H.P. 

SPAIN.—The electrical exhibition opened in Madrid in July last 
has not proved a success, on account of the limited support which 
it has received from Spanish and foreign firms. It will close on 
November Ist, and tenders and plans are now being invited for the 
Universal Exhibition which it is proposed to hold in the Spanish 
capital from April Ist to November 13th, 1913. 

FRANCE.—The Municipal Council of Calais, has accepted the offer 
of a private distribution company to light the town with electricity. 


East Ham.—The chairman of the Electricity Com- 
mittee, with the electrical engineer, is to visit Southend to inspect 
the condensing plant installed there. The inspection is in con- 
nection with obtaining new condensing plant. 


Easthampstead.— The R. D. C. has decided to communi- 
cate with the Ascot Gas Co. with regard to new obligations under 


the E.L. order, 1906, which provides for the laying of mains from 
Bullbrook to Bracknell. 


Gillingham (Kent).—The T.C. has appointed a Sub- 
committee to consider the charges for electric light, and make a 
recommendation to the Council. A Committee which has con- 
sidered the question of the income, reports that the Council is 
sustaining a loss both as regards current used and the supply of 
maximum demand indicators, 


Gomersal.—The U.D.C. has adopted plans for under- 


ground and overhead cables submitted by the Electrical Distribution 
of Yorkshire, Ltd. 


Ipswich,—The T.C. has decided to apply to the L.G.B. 
for loans of £17,000 for electricity purposes, viż, mains extensions, 
£5,803 6s.; services, £1,550 12s.; meters, £1,402 ö8.; rental wiring, 
motors and aro lamps, &o., for hiring, 42,047 12s, j and 46,007 Bei 
in respect of money already expended: 
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Llangefni (Anglesey).—A private company has been 


formed to carry out an electrio lighting scheme. 


.'" London,.—IsurNcTON.—At the last meeting of the 
B.C., the Lighting Committee reported that it had had under con- 
sideration a report from the electrical engineer calling attention to 
interference with one of the Council's electric lamps by officials of 
the Gas Light and Coke Co. The company's attention had been 
directed to the matter, and it had tendered a written apology, but 
the Committee thought it desirable that the Council should he 
made acquainted with 'the circumstances, as it would be necessary 
to recommend that legal action be taken against the company if such 
interference was continued. Alderman H. B. Vorley, the Chairman 
of the Committee, explained that the lamp in question was one of 
those which had been erected for the purpose of instituting com- 
parisons between gas and electricity. The interference by the 
company would prejudice the results of the experiment, and the 
company had admitted that euch interference was not justifiable 
under any circumstances. The matter was then allowed to drop. 

ST. PANCRAS.— The Council is claiming £180 from the National 
Telephone Co., in regard to damage done by & workman who drove 
his pick through the Councils electric cable in the vicinity of 
Upper Woburn Place. It seems that the workman was in the 
employ of a contractor who agreed to do the work for the National 
Telephone Co., and the latter repudiates responsibility. 


Lynmouth.—O wing to the large increase in the supply 


of electricity, it has been found necessary to install new plant at 
the electricity worka. 


Peumaenmawr.—The E. L. installation on the promenade 
has been so effective that the scheme is to be extended for next 
season to the full length of the promenade. 


Rhyl.—Last week the Diesel engine extension at the 
Council's electricity station was officially inaugurated. This plant 
was supplied by Mirrlees, Bickerton & Day, and consists of a four- 
cylinder 180-H.P. engine, coupled to an E.C.C. 125-K Ww. dynamo. 
The plant has been run for some time, and according to a state- 
ment of the engineer (Mr. E. H. Wright), the cost of fuel for 
September on the new plant works out at ‘2d. per unit generated, 
as compared with ‘9d. for steam. A small 50-KW. steam set has also 
been installed for dealing with very light loads, and utilising 
destructor steam. 


. Sale, —The U. D. C. has confirmed the following resolution 
passed by the Electric Light Committee, viz.: That in view of 
Mr. Hopkinson, the electrical expert's report of June 21st last, and 
having further regard to the letter dated August 3Oth from the 
Trafford Power and Light Supply, Ltd., and also to the additional 
report of Mr. Hopkinson of September 22nd, after consultation with 
Mr. Wood (resident electrical engineer) since his visit to various 
places in the South of England, this Committee recommend the 
Council to at once take steps to provide for an electric installation 
of their own on the oil-enyine system." The clerk to the Council 
has been instructed to write to Mr. A. J. Marsh, owner of the land 
adjoining the Council's premises, asking on what terms he would 
be prepared to sell the land. 


South Shields,—An inquiry was held on the Sth inst. 
into the application of the South Shields Corporation for sanction 
to borrow £9,410 for the purposes of extending the electricity 
undertaking. Mr. E. A. Sandford Fawcett, M.Inst.C.E., was the 
representative of the L.G.B. Mr. Fleetwood Pritchard appeared 
for the Corporation, and Mr. Vesey Knox represented Smith's Dock, 
Ltd., and the North-Eastern Railway Co. The town clerk said the 
electrical undertaking was started in 1896, originally for electric 
lighting only. Plant was now provided for traction and power as 
well, the greater portion of the traction being for the borough 
tramwaya, and a small portion for the Jarrow Co.'s cars. The total 
amount of loans sanctioned up to March 31st last was £193,242, and 
the total amount spent, £184,627.. There was a reserve fund of 
£9,800. Mr.Cawthra, electrical engineer, supplied details as to the 
existing plant. The maximum demand was 1,779 Kw. and the total 
capacity was 2,700 Kw. The flat rate was 4d. per unit, and on the 
maximum demand the charge was 7d. for the first hour and 11d. 
afterwards. Of the present proposed loan, £1.200 was for buildings, 
£120 for services, and £7,760 for plant. Mr. Fleetwood Pritchard 
said the object of the application waa to extend the generating 
plant for power purposes. The Corporation obtained an order in 
1491, and in September, 1896, the power station was completed and 
the undertaking commenced. At that time the Corporation was 
supplying for lighting purposes only, and the plant for that purpose 
up to 1906 was 600 KW. After that date. however, the Corporation 
took over the horee tramways, which it adapted for electric trac- 
tion. For that purpose it had to put down plant for the supply 
of continuous current, and put down two separate units each 
of 550 KW. In addition to supplying the trams, there was consider- 
able surplus power, and the Corporation thereupon commenced to 
supply current for power purposes. It was that supply that had 
grown in such a satisfactory manner that had necessitated this 
application, In 1907 the power units were 52.132, that was power 
for private consumers only. [n 1908 the number was 95,274 ; in 
]w09, it Jumped up to 340,524, and in 1910 it rose again in a 
remarkable way to 616,139 ; in addition to that, the number of 
traction units was 1,169,276, whieh was nearly all consumed by the 
Corporations. own cars. The Corporation had also installed a 
battery. The effect of the demand for power was that although at 
the present time they could run with one unit only, together with 
the battery, it wonld not he long before they would have to use the 
second unit at the same time. That would leave them with no 
spare plant, and it was tq meet the necessity for to provide the 


plant for a stand-by that the Corporation proposed this loan. The 
financial position of the Corporation was an exceptionally strong one. 
Mr. Vesey Knox said he represented the North-Eastern Railway Co, 
and Smith's Dock Co., who were large ratepayers in the town, and 
the two undertakings had a rateable value of, £66,000. Their 
primary interest was to see that the undertaking was conducted in 
such a way as to yield the best possible results on the rates. 
Experience had taught them that the extension of, small generating 
stations was & wasteful policy, and one that could not.be justified 
where there was a power company willing to supply at a reason- 
able price. He explained that in 1905 the Durham Supply Co. 
were willing to supply current in the borough on terms very much 
cheaper than those on which the Corporation had been able to 
generate it, or would be able to generate it in the future. It had 
been calculated that the amount saved if their offer of 1905 had 
been accepted, during the period intervening, would have been 
£13,000, and in addition the Corporation would not have incurred 
the capital expenditure for two 550-Kw. sets.—Mr. Pritchard: I do 
not think those figures will be admitted for one moment.—Mr. 
Knox further stated that so far as Smith's Dock was concerned 
there was another consideration. They were considering the ele. 
trification of their dock, and they were advised that direct current 
was entirely unsuitable for their purposes. They found from 
experience they would require three-phase current, and the Corpora- 
tion could only supply single-phase for. lighting only or direct 
current ; therefore, the supply which would be obtained from the 
Corporation would be unsuitable for the purpose, and they would 
have the disadvantage as ratepayers of seeing the Corporation psy 
more for current than they would have done had they obtained it 
from the company, while as consumers they would not be able w 
use the current for their own purposes. Under those circumstances 
they strongly opposed the application. He suggested that if the 
parties were given the opportunity of coming together to discus 
the matter, satisfactory terms would probably be agreed upon.—ln 
reply to the Inspector, Mr. Knox said that the supply company 
could only supply current in the borough under special orders, brt 
if the parties could come to terms, he did not anticipate any 
difficulty in that direction. He suggested that the inquiry might be 
adjourned in order that they might confer.— Mr. Pritchard offered 
no objection to an adjournment, and the Inspector, in adjourning 
the inquiry, suggested that the engineers for the respective parties 
might make a joint report on the matter. 


South Africa.—The Paarl (Cape Province) municipality 
is considering the advisability of lighting the town by electricity. 

It is proposed to light the town of Utrecht, Natal Province, with 
electricity supplied by the Utrecht Colliery Co., Ltd. which is 
putting down a large electric power plant for its own operations. 

An electric lighting scheme is being projected for Graaff-Reinet. 
Cape Province.— ritish and South African. Erport Gazette. 


Stoke-on-Trent.— The T.C. has granted the borough 
electrical engineer permission to examine all building plans deposited 
with the borough surveyor, with a view to his canvaesing for the 
supply of electricity. 


Stretford.—The trading account of the Electricity De- 
partment for the year ended March 31st last, shows the net profit 
to be £2,229 after meeting all charges. 


Swansea,—The mains are to be extended to the site of 
the new training college, for the purpose of driving the machinery 
of the contrdctors, Messrs. Lloyd Bros. E 


The Rand,—A contemporary states ‘that application has 
been made (1) on behalf of the Rand Mines Power Supply Co., Lid. 
for a licence to set up and supply electric power from two generat- 
ing stations, and (2) on behalf of the Victoria Falls and Transvaal 
Power Co., Ltd, for a licence to set up and supply electric power 
from six generating stations. 


Tonbridge.—A I.. G. B. inquiry was held ou October 4th 
into the application of the U. D.C. fora loan of £1,441 for elec- 
tricity purposes, including service charges in substituting electric 
lamps for gas lamps for public lighting. There was no opposition. 


Turton.— The U.D.C. has decided “that it is not 
desirable at present to install an E.L. generating plant,” but the 
Council is willing to put the E. L. Order, 1909, into operation. 
subject to the Lancashire Electric Power Co. entering into a sat 
factory agreement to supply current in bulk. 


Walsall.— Another new move has taken place in connec. 
tion with the Corporation's electric light undertaking. The General 
Purposes Committee of the Council now recommends that the 
resolution passed by the Council conditionally appropriating land 
forming part of the gas works for the purposes of the undertaking. 
be rescinded, and that in place two other pieces. of land should be 
appropriated. 


Wellington (Somerset).—The U.D.C, has under con- 
sideration an E.L. scheme prepared by Messrs. J. & W. Purves of 
Exeter, under which it is estimated that £200 or so a year ice? 
saved in public lighting. To carry out the scheme, a capital o 
from £5,000 to £6,000 is necessary, and it is hoped that the is 
portion of this will be raised locally. The Council is in favour? 
the scheme. 


West Ham.—The report of Mr. H. H. Couzens upon 
the electrical undertaking for the year ended March 31st last s 
that the total number of units sold durinz the year was 19. 156.398. 
being a total increase of 3.634.344, made up as follows: Private 
lirhting. 20,269 ; power and heating, 3,503,979; traction. e 
The total revenue had increased from £72,114 to £79,494, while, 
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on the other hand, the average price obtained per unit had fallen 
from 1°02d. to 93d. The principal decreases were: Traction, ‘047d. 
per unit, and power, ‘OlId. per unit. There was an increase in 
expenditure on coal of £2,248 due to increased output, while the 
maintenance of machinery had increased by £1,116 due principally 
to repairs. The cost of distribution had increased by 8 per cent., 
as against an increase of 20 per cent. in the units sold. Establish- 
ment charges had increased by £472 due to debiting publicity 
expenses to this item, sueh expenses being correctly chargeable to 
the sales department. Eliminating this item there was an increase 
of only £17 for establishment charges and management. There was 
an increase of £793 in discounts and allowances due to discount to 
the Tramways Department. The work done for consumers showed 
a fair margin of profit after  debiting the work with 
-all labour and materials. In regard to the hire of 
motors there was a credit balance which spoke well for 
the soundness of the scheme, while as regard the hire of 
arcs scheme, there was no doubt that this had been of the greatest 
possible benefit to the undertaking. Mr. Couzens says that he 
regards the function of the sales department not so much to show 
profits as to increase the sale of electricity. The cost of produc- 
tion had been reduced from 996d. to 930d. per unit, the principal 
reductions being as followa :—Generation, 022d. per unit; distribu- 
tion, 007d. per unit, and establishment charges and management, 
"007d. per unit. The treasurer reports that the total working 
expenses amounted to £48813, as against £39,123 last year, £5,200 
of the increase being accounted for by additional rates. The net 
result of the operation of the sales department showed a loss of 
£600. The total income of the undertaking for the year was 
479,455, as compared with £69,812 the previous year. The prin- 
cipal item of increase was on. power supply. There was a gross 
profit of £30,640, as against £32,990 last year. There was a 
deficiency for the year, which is to be met out of the reserve fund, 
of £2,900, which leaves a balance to the credit of this fund of 
£2,081. 


West Hartlepool.—The T.C. has decided to enter into 


an agreement with the Seaton Carew Iron Co. for the supply of 

waste heat from the blast furnaces for generating purposes. The 

scheme will involve the provision of a new generating station near 
to the ironworks at a cost of about £17,000. 


. Whitehurch.—The U.D.C. has passed a resolution to 
the effect that while the Council is not itself prepared to undertake 
the provision of E.L. in the town, it is prepared to give 
favourable consideration to any application for powers by any 
responsible company for that purpose. It is probable that the 
Council will soon be applied to for sanction for a private scheme. 


Winchester.— The E.L. and Power Co. has given notice 


that the free renewal of lamps has been discontinued as from 
October lst. 


Wolverhampton. 
L. G. B. for sanction to a loan of £1,425, to be devoted to the pur- 
chase of land close to the electrical generating station, for the purpose 
of further extensions there when necessary. 


Worthing.—The administration of the electricity under- 
taking here came in for a good deal of criticism at the meeting of 
the T.C. on Friday last. The estimates for the coming half- 
year were accompanied by a recommendation to suspend the usual 
transfer of £500 to the depreciation account, and Alderman White, 
the chairman of the Finance Committee, explained that although 
the Committee deprecated the necessity for this, it felt it as 
the proper course to take. and it was only for one year. The 
Alderman also mentioned that the use of metallic-filament lamps 
had made a difference of 4970 in their receipts for the past year 
£170 in respect. of shops, and the remainder in respect of private 
houses—and in addition to that there had also been a loss to the 
undertaking in respect to the public lighting. Councillor Jackson 
protested against the proposal to suspend the contribution to the 
depreciation account. Councillor Ellis, another speaker, said he 
thought the time had come when they ought to have a searching 
inquiry into the undertaking. Alderman Walter, the Chairman of 
the Electricity Committee, however, reminded the Council that it 
had had one inquiry already, and, as far as he knew, the Committee 
came out of it unoommonly well Several other members also 
joined in the discussion, but in the end the estimates were passed, 
and an expression of regret by Alderman White at what he con- 
sidered had been a reflection on the engineer, was received with an 
approving hear, hear." 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.— The sub-Committee of the Corporation Tram- 
ways Committee has resolved to include the old scheme for a tram- 
way down Market Street in the next provisional order. The 
Convener also drew attention to the advisability of taking powers 
to construct a branch line off King Street, The line would go along 
the new road and the Esplánade, “and be carried towards Footdee 


— Application is to be made to the. 


and proceed by the quay to Market Street. 


Tho proposal will be 
further discussed. 


Australia.— The Devonport (Tas.) Municipality is apply- 
ing for authority to construct a 28-mile 2-ft. gauge tramway to 
Wilmot, through an agricultural and mining district. for goods 
traffic principally. The possibility of working the line electric- 
ally is being considered. 


Belfast.—A special meeting of the Corporation was held 
on Thursday last week, for the purpose of considering the pro- 
motion of a Bill in the ensuing session of Parliament to acquire 
powers for the extension of the tramway system, and for other 
purposes. Alderman Sir Robert Anderson, in moving the adoption 
of the minutes of the Tramway and Electrical Committee, stated 
that it was under the instructions of the Corporation that the 
Tramways and Electrical Committee had prepared the plans and 
arranged the suggested extensions. It now rested with the 
Corporation whether or not the scheme would be carriedout. From 
time to time they had had deputations from the different localities 
concerned, and he supposed that'this had led the Corporation to 
give the instructions to the Committee that they had. In regard 
to some of the extensions, he supposed there would not be much 
controversy, but a matter that would probably require a great 
amount of consideration was the Cavehill line. Alderman 
Finnigan, in seconding, said the tramway undertaking last year 
made a net profit of £46,300, after paying away £50,000 for fixed 
charges, and they had put away for depreciation over £40,000. 
They anticipated a net profit in the coming year of over £30,000, 
after paying depreciation and all fixed charges. After discussion, 
nearly all the proposed extensions were adopted, and the considera- 
tion of the new line to M'Art's Fort, on the top of the Cavehill 
Hill, estimated to cost £111,000, was adjourned for a month for 
further consideration. 


Bradford.— The Tramways Committee i is understood to 
be recommending the purchase of one British vehicle from the 
Railless Electric Traction Co., Ltd., London, at the price of £710, 


for use on the railless system on the Laisterdyke and Dudley Hill 


route; and also the purchase of one Filovia chassis from Dr. 
A. M. Zani, of Milan, at the price of £650, the vehicle body to be 
provided and fitted separately in the Bradford Tramways depôt at 
an estimated cost of £150. 


Brighton—Worthing.—A syndicate has submitted. to 
the Brighton Tramways Committee a scheme for the promotion of 
a Bill for an electric tramway from Worthing to Brighton, via 
Hove, with a connection with the Brighton system, - The project is 
under consideration. 


Burnley,—The Tramways Committee had decided to 
give six months’ trial to a scheme for the payment of a bonus of 2s. 
per month to drivers who succeed in reducing the average time per 
car-mile per month, during which the electric current was in use. 
At the Council meeting on October 6th, however, the decision was 
referred back. Mr. D. Irving said, under this system, the more 
conscientious driver. would not be the one to benefit. The bonuses 
would only be secured by the one who schemed and dodged, and, in 
fact, subordinated everything else to getting the bonus. 


Continental Notes, —GERxANY.—It is stated that the 


- forthcoming Prussian Railway Loan Bill will contain an appropria- 


tion of £2,000,000 for the conversion of railways to electric 
traction, of which the sum of £850,000 will be devoted to the 
Laubau-Dittersbach section of the Silesian railways which is to be 
put in hand, and £1,100,000 for the Dessau-Bitterfeld section, for 
which a first instalment of £100,000 was voted a year ago. The 
amount will be raised either by jue issue of State bonds or 
temporarily by Treasury bills. 

AUSTRIA-HUNGARY.—The Railway Ministry has nominated a 
Commission to consider the track of the projected electric. railway 
from Payerbach-Reichenau to the plateau at the summit of the 
Rax Alp. The erection of a large hotel, at a cost of 2,000,000 
kronen, is a portion of the scheme. 

FRANCE.— The Municipal Council of Biarritz has decided to 
convert the existing steam tramway network into an electrically- 
driven system, preference being given to the overhead trolley, 
after a heated debate with the partisans of the underground 
concuit, ; 

SWITZERLAND.—The projected line from Spies to Brigue, by the 
new tunnels through the Lotschberg and the Simplon. is to be 
electrically equipped, but as thetrials hitherto made have not given 
conclusive results as to the satisfactory working. it has been decided 
to proceed with the installation by stages. 

SPAIN.— It is reported that a French company is drafting plans 
for the construction of an electric railway in Andalusia. The line 
will run from Pedro Abad to Martos, where it will join with the 
existing line from Alcandete to Granada, 


Dudley.—A statement has been published setting forth 
the position of the T.C. with regard to the Corporation's electric 
light undertaking and the Tramways Co. From this it appears 
that the capital outlay on the electrical undertaking has been 
495,000, and this year, for the first time, it has been worked at a 
loss, the deficit amounting to £600. The agreement between the 
T.C. and the Tramway Co. was that the company should. eonstruct 
the lines and purchase the rolling stock ; these should then be pur- 
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chased by the Corporation, and let to the company at an annual 
rental for a period of not less than 21 years. In working out the 
details of this scheme arbitrations and actions were found necessary, 
and one matter necessitated an appeal to the House of Lords. The 
legal expenses are set down in the accounts at £10,878. The cost 
of the various lines and depóts has been finally arranged as 
under :—-South Staffordshire, £4,890; Dudley and Stourbridge, 
£20,072; 16 cars, £6,885; Netherton light railway, £16,548 ; 
Dudley and Wolverhampton line, £7,405; four cars, £1,081: 
Stafford Street light railway, £2,200; Birmingham and Midland 
line, £8,645; three cars, £1,086: added to which fell to be paid 
£6,217 for the electrical reconstruction of the Staffordshire lines. 
The lease commenced on September 30th, 1908, and will, under 
Parliamentary powers extend over 30 years. The money required 
for the purchase (£93,000) has been borrowed at £3 17s. per cent. 
The question of the cost of electrical supply is now under arbitra- 
tion at the Board of Trade. On the purchase and lease of the 
lines and rolling stock the Council estimate & profit of £1,000 per 
annum. 


Elland.—The U.D.C. is negotiating with the Halifax 
T.C. for the extension of the tramways to the town. 


Halifax.—The Tramways Committee at a special meeting 
has decided that the adjoining authorities which desire to have the 
Corporation's tramways extended to their areas be requested to 
undertake to make an annual subsidy of £300 per route-mile. If 
the authorities concerned are willing to contribute this amount the 
Committee is ready to make provision for carrying out the exten- 
sions in the forthcoming Parliamentary Bill, and to proceed with the 
schemes as carly as possible. 


Hartlepool.—At a meeting of the T.C. on the Sth inst. 
the question of 4d. fares was raised. The Finance Committee 
reported the receipt of a letter from the Tramways Co., stating that 
the whole question of fares was receiving attention, In regard to the 
renewal of 4d. fares between Northgate and the Cement Works, it 
was stated that the experiment that was tried five years ago then 
proved a failure, but if the Council pressed the matter, the com- 
pany, in accordance with its agreement with the Council, would 
take steps to put into operation the 4d. fares fora further period of 
three months. It, however, had no hopes of their being a success, 
and felt that it would only prove an annoyance to the travelling 
public. The matter was left to the Finance Committee. 


Haslingden.—The Haslingden Board of Guardians has 


authorised the Assessment Committee to respond at the next 
Preston General Quarter Sessions to the appeal of the Accrington 
Corporation against the assessment of that portion of its electric 
tramway system situated in the township of Accrington. In mov- 
ing the resolution. Mr. Woolley deprecated any desire of the Assess- 
ment Committee to take advantage of the Corporation, and hoped 
there would be a possibility of arbitration. 


Hastings.—A correspondent writes :—Complaints as to 
the working of the Dolter system are constant, and a few 
days ago a horse was electrocuted in Robertson Street. It 
must, however, be admitted that the system has been singularly 
free from serious accidents, although its working is far from 
satisfactory. An agitation has this week taken form against 
the Dolter and in favour of overhead wires being introduced 
on the Front. When the tramway question was under debate 
some years ago, the feeling in the Corporation and outside 
was strongly opposed to overhead traction on the Front; 
it was contended that it would disfigure nearly three miles of 
Esplanade, that the value of the best property in the town would 
deteriorate, and that good class visitors would be driven away. 
Although this feeling may have modified in the interval, there is 
no doubt that strong opposition would manifest itself in influ- 
ential quarters against any system of trams on the Front other 
than an underground system. At a meeting convened by employés 
of the tramway company held a few nights ago, it was argued that 
the Dolter system was detrimental to the public, that it was 
extravagantly costly and that it was impossible to keep it in proper 
repair; and it was pointed out that the tramway company had 
spent large sums in trying to perfect the system, but without 
success. One speaker anticipated that the Board of Trade would 
condemn the Dolter system, as had been done elsewhere. It was 
urged in favour of the overhead system that it was less noisy than 
the Dolter. As a result of the ayitation, questions are being 
addressed on the subject to candidates for the November Council 
elections. 


Hudderstield, — The reconstruction scheme on the 
Linthwaite section of the tramways having been completed, cars 
were run through on Saturday last. The Huddersfield Corporation 
purchased the track from the Linthwaite Council for £4,000, and 
undertook to lay a double track from Pinfold, the borough 
boundary, to the Slaithwaite terminus, a distance of about 3 miles. 
There i» now a continuous double track from Huddersfield to 
Slaithwaite,a distance of 43 miles, except for about 50 yds. at Pinfold, 
where it is only possible to have a single line until the widening of 
a road, which collapsed a few months ago, has been completed. 
By working day and night, the contractors, who have. fortunately. 
had a long spell of fine weather. have done the work in two months 
at a cost to the Huddersfield Corporation of £26,000, 


Hull,~-The assessment of the Corporation tramway 


wndertaking in Sculcoates has been increased by 4 4.574 gross and to 


4 3,473 vatenble, The Council has given notica of apnaal, 
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Liverpool.—The Tramways Committee is experimenting 
on several of the routes with the new type of car designed by 
Mr. C. W. Mallins (general manager of the Corporation Tramways 
Department). By placing the inside seats transversely, extra 
accommodation for four passengers can be carried on the car, and 
six more than on the average electric tramway car. It also 
minimises the annoyance of strap-hanging. 


London.—Hampsteap.—The B.C. at its last meeting 
considered schemes submitted by the L.C.C. for four tramways, 
viz., (1) Marble Arch to Cricklewood ; (2) Chalk Farm to Child's 
Hill; (3) Maida Vale to Upper Avenue Road: (4) Marylebone 
Road to Swiss Cottage. The Council decided with regard to No. | 
that it would not contribute as asked by the L.C.C. one-third of the 
cost of road widenings. With regard to the other three schemes, 
it rerolved that they were unnecessary, and that in the event of 
the projects being persisted in, they would be strenuously opposed. 


Oldham and Ashton Tramways,—As the 21 years 
lease of the Oldham, Ashton and Hyde Electric Tramways Co. vill 
expire in a few years, the question of the purchase of the under. 
taking is now under consideration by the Corporations of Oldham. 
Ashton and Hyde, and the District Councils of Openshaw, Denton 
and Limehurst, through whose districts the tramways run. Ata 
meeting on the 6th inst. of the Limehurst (Ashton-under-Lyne) 
District Council, the chairman, Councillor S. Mills, said that the 
previous day he attended & conference of the local authorities at 
Denton Town Hall, when it was reported that the company were 
prepared to recommend the shareholders to raise additional capital 
to lay a double track if the authorities would renew the lease 
for a further term of 21 years. The balance-sheet of the company, 
with a valuation of the undertaking, was laid before the meeting. 
and after a lengthy conference it was agreed that the matter should 
be laid before the Jaw clerks of the authorities concerned, and a 
further meeting held. Councillor Mills said the idea of considering 
the proposal for purchase was that a joint municipal tramways 
board should exist. 


Plymouth.—The Tramways Committee has recommended 
that the B. of T. be informed that the following instructions were 
proposed to be issued: That the conductors be instructed not to 
allow in the interior of the cars any persons or person in excess of 
the number for which seating accommodation is provided, except 
to the number of seven only on the following occasions: Saturdays 
and Wednesdays, from noon; Sundays and holidays, throughout 
the day; other days during the following hours only: 12.30 to 
1.30 p.m., between 5 and 6 p.m., and between 10.15 and 11.15; also 
on the occasion of football and other matches, agricultural and 
other shows, races, regattas and public entertainments, and during 
inclement weather.” On the whole, a statement of the times when 
people may not stand would be easier. 


Rochdale,—At the meeting of the T.C., the town clerk 
stated that correspondence had passed between himself and the 
L.G.B. with reference to the Council's application for sanction to 
borrow £13,941 for the purposes of the electricity undertaking. 
The L.G.B. had sent a number of sanctions for small amounts for 
various purposes, which was not an uncommon thing, but it had 
also pointed out that the Council had not expended the whole af 
the previous loans, and suggested that it had better use thot 
for work which it was about to undertake. The Board did not 
bear in mind that those very loans were granted for varying periods 
and the Committee was not quite sure what the Board intended to 
do in regard totheir repayment. 

Co. has 


Sheffield.—The British Thomson - Houston 
written, offering two traction motors of a new design for trial on 
the tramcars under service conditions for a period of six months 
free of charge. The offer is to be accepted, and two of the motors 
are to be placed on one of the cars and run in service. 


Tees Side,—Steps are being taken by various local bodies 
to secure an extension of the tramways to Eaglescliffe, Yarm, 
Hartburn and Newtown, with a view to joint action. 


Torquay.—A private meeting of the T. C. was lield of 
Thursday last week. to consider what steps should be taken in con: 
nection with the award of the arbitrator concerning the tramway" 
dispute, which was in favour of the Tramway Co., the Council to pay 
costs, To the Council the Tramway Committee presented a report, bu 
made no recommendation, it being stated that there had not uer 
sufficient time to consider the points of the award. The opinion 9 
counsel as to the prospect of legal proceedings on the point of law 
raised was submitted to the Council and discussed for nearly i 
hour. Eventually, it was moved and seconded that the arbitrator : 
award should be accepted, and that there should be no appeal it 
law. Another debate. of an animated character and considera ^ 
length, followed, and ultimately the mover and seconder of E 
proposition withdrew it, on the understanding that the gu E 
should be referred back to the Tramway Committee ; that t 155 
should be no legal proceedings; and that an endeavour shoul : 
made to enter into an amicable arrangement with the Tramway et 
for the benefit of the borough. The Tramway Committee E 
arain on Monday, but nothing further was done. 


Uruguay.—Adverting to a notice which appeared in E 
Board yf Trade Journal relative to a Dill embodying the 15 
of a contract for the construction and working of an © 1110 
railway from Monte Video to Colonia. and the execution of irrige e 
water supply and hydro-electric works, the draft Bill, grape en 
concession to Mr. Edwin Steer, was passed by the brag 
legislature on #urd August, 
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THE STREET LIGHTING OF DOWLAIS. 


. By LEWIS WM. DIXON, Managing Engineer, Merthyr Electric Traction and Lighting Co., Ltd. 


Two reasons prompt me to write about the above good, wherever it is. Dowlais, however, is by no means 


scheme :— | | an unimportant district, historically, or at the present 
1. To say that another victory has been gained by elec- time, having one of the largest iron and steel works in its 
tricity for street light- 


ing purposes. 

2. To explain and 
show certain modifica- 
tions and improve- 
ments in the construc- 
tion of aerial lines, 
in the hope of bring- 
ing the subject into 
more favour and more 
general use. 

There was a flutter 
in the newspapers 
recently in London and 
the provinces, about a 5822 
victory that had been MANH EHE 
scored over electricity n 5 
for street lighting by 
the London Gas Light 
and Coke Co. Having 
the Dowlais business 
under construction at 
that time, I thought 
that no harm would 
be done if I were to 
make our work in the 
Merthyr and Dowlais 
districts known, on the 
completion of the 
Dowlais scheme. Ido 
not, of course, wish it 
to be thought that I 
have the audacity to 
compare the Dowlais 


SWITCH WIRE 


| i 
jen 
POLE POLE 


oun 
ELEVATION OF TYPE B "^  ELEVATION OF TYPE C 


district with an impor- JUNCTION FOLE ( 

tant district in London, PLAN AND ELEVATION OF TYPE A TYPE E 

but, nevertheless, a ORDINARY 4-WIRE TERMINAL 
little ventilation of Fia. I.— DETAILS OF OVERHEAD CONSTRUCTION AT DOWLAIS. 


ideas sometimes does | 
midst, and being an important coal 
centre and market town. 

Three years ago the Corporation of 
Merthyr Tydfil (incorporated some five 
years ago), an enterprising and pro- 
gressive body, observed, after some 
experiments, the advantages of metal- 
filament incandescent lamps for street 
lighting, and straightway gave my com- 
pany the order to light the two miles of 
main street connecting the towns of 
Merthyr and Dowlais, by means of lamps 
on brackets fixed to every tramway pole: 
throughout the route between the ter- 
mini of the tramways. The lamps are 
supplied with current from overhead 
wires attached to the tramway pcles, 
and are switched on and off from 
the works, being on an entirely separate 
circuit. 

Following this came a contract for 
the street lighting of the main street. 
from Pontmorlais to Cefn Coed, and 
likewise from Pontmorlais to the north- 
west boundary of the Corporation area on 
the Swansea Road. All the lamps in these 
two branches also are fed from overhead 
lines, fixed in the case of the route to 
Cefn Coed on the poles of the Cefn 
route of our tramways; and in the 
case of Swansea Road, on wooden 
Pada ae A poles, and controlled by “ Venner” 
FrG8: 2 AND 8.—PoLE EQUIPPED WITH Bvus:BARS, FUSES AND LIGHTNING’ ARRESTERS, time switches. 
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At the end of 1909 we were asked by the Council to submit 


a scheme and tender for the lighting of the whole of the. 


Dowlais district, by no means a small proposition. I must 
admit that I was baffled at first, as the area is very con- 
gested in Dowlais itself, and I could then see no way of 
designing a network to suit the local conditions on the 
methods of aerial construction usually adopted. However, I 
was able eventually to present a scheme whereby the lamps 
would be fed from about one-third underground and two- 
thirds overhead mains. 

After considerable opposition, aided by petitions and fairy 
tales, on the part of the public (the origin of which the 
reader can easily guess), the scheme went through with 
slight modifications. 

The area covered by the new networks is within four 
square miles, and in this area there is a multiplicity of 
streets and cross streets, which made the task all the harder, 
the mains having to be laid or erected in practically every 
street. 

The details shown in fig. 1 will indicate the way in which 
I have managed to get over the difficulty. — This system, 


FIG. 4.—THREE-WIRE BRANCH 
FROM FOUR-WIRE LINE. 


I suggest, does away with the unsightly cross-arms and 
shackle insulators that one would otherwise need to branch 
a set of wires in four or more directions, if necessary ; and 
further, it was my endeavour to make the work look 
symmetrical and as pleasing to the eye as possible. 

The factor of safety of the brackets and the steel bolts 
attaching them to the poles is very high, but although the 
work is heavy, it does not look out of proportion. 

Fig. 2 is a general view of a. pole carrying a set of pus- 
bars, fuses and lightning arresters to deal with the dis- 
connecting, &e., of four sets of wires branching in four 
different directions. 

Fig. 3 is a closer view taken from a tower wagon. The 
fuses are of heavy pattern, supplied by Messrs. Johnson and 
Phillips, with suitably protected porcelain handles. "The 
bus-bars will be seen above the fuses, and the lightning 
arresters underneath. 

The arresters used throughout the system are of the B.T.-H. 
adjustable magnetic blow-out type. The alternative to this 
simple arrangement would be to provide four four-core cables 


FIG. 5.—THREE BRANCHES OF 
THREE WIRES EACH, 


from the lines into the ground, and thence into either an 
expensive network box or a street pillar. The saving I think 
will be apparent. I use this arrangement for sectioning the 
network in other streets as well. 

Fig. 4 is a view at Caeracca, showing three wires branch- 
ing off at right angles from four wires. Fig. 5 shows three 
branches of three wires in Pantyscallog, and fig. 6 an 
ordinary straight-line pole with outrigger stay. These few 
illustrations will show the methods generally adopted, but 
the various types of poles for turning corners, &c., are 
legion.“ 

It was suggested that some of the mains should be attached 
to brackets fixed to the houses, but, unfortunately, time did 
not permit of our making the necessary arrangements. The 
provision that has been made for controlling the lamps, in 
my opinion, is a strong point in favour of overhead mains 
for street-lighting purposes. The lamps in Dowlais which 
are fed from the overhead mains are switched on and off 
from three points. This is accomplished by utilising one of 
the neutral wires specified in Reg. 5 of the Board of "Trade, 
for conductors on the three-wire system, as a switch wire, 


ee anb mme 
Lo * TER. A 


Fic. 6.—STRAIGHT-LINE POLE WITH 
OUTRIGGER STAY. 


insulating it from the other neutral wire by means of small 
ball insulators inserted in the bridles, and connecting one 
side of the street lamps to it. The process of switching-on 
is then effected by simply closing a single-pole switch or à 
time switch, joining the insulated neutral switch wire with the 
other neutral. In streets where a service of 230 volts 18 
required three wires are used. 

The advantage thus obtained is that the networks are 
always alive for private supply, yet the private lamps can he 
switched on simultaneously and independently, in the 
different districts. 

The total number of lamps in Dowlais at present is 24]. 
Some are single lamps, others double, ranging from iw? 
32-C.P. to two 50-c.P. This, together with the other contracts 
in Merthyr, gives an approximate total of 550 points lit by 
electricity. 

We find that tantalum and Osram lamps are the best. 
The life of some of the Osram lamps has been known to exceet 
3,000 hours. This is very good, as I do not believe in globes to 
protect the lamps. The brackets which are attached to the 


SS + i. 


Vol. 67. No. 1,716, OCTOBER 14, 1910. ] 


THE ELECTRICAL REVIEW. 


623 


poles are supplied by Messrs. Lucy & Co., of Oxford, and in- 
clude a very practical and serviceable switch-fuse, which a 
man can re-fuse without being knocked off his ladder. The 
ironwork has been made at our depot; in fact, we have done 
everything ourselves locally, except grow the trees to make 
the ‘poles, and supply and draw the copper, and other odds 
and“ ends. Hence economy has resulted, and I hope the 
foregoing remarks will stimulate others who are struggling 
with street-lighting problems. I shall be very pleased to 
give anyone further information. 
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Fic. 1.— VERTICAL MOTORS FOR PUMPING SEWAGE. 


SEWAGE PUMPING. 


WirH the advent of more modern ideas regarding the 
necessity for the prevention of epidemic diseases, caused by 
the distressing outbreaks of fever of various types in 
our villages, the necessity is being created for many small 
sewage pumping plants to be installed 
in districts in which, until recently, the 
most primitive methods were employed, 
and these modern devices have met with 
conspicuous success. 

It is evident that the prime necessity 
in such a scheme is that all the plant 
and its arrangement shall be as simple 
as possible, in order to involve the 
very minimum amount of attendance 
and to eliminate, as far as possible, 
skilled labour and supervision. Another 
point which is of great importance in 
this connection is that the apparatus 
shall be as inexpensive as possible con- 
sistently with sound construction. In 
connection with this matter, it is inter- 
esting to notice the designs of Messrs. 
Ernest Scott & Mountain, Ltd., of 
Gateshead, who have spent a con— 
siderable amount of time and money in 
perfecting special designs of machinery 
capable of working satisfactorily under 
the conditions mentioned above. This 
firm has recently completed two in- 
stallations to the instructions of 
Messrs.. D. Balfour & Son, consulting 


engineers, of Newcastle-on-Tyne, which may be taken as 
typical of the latest practice, and a few particulars of one of 
these may not be without interest. 

The first of these installations has now been at work for 
some considerable time, and is used to deal with the sewage 
from the village of South Church in the County of Durham. 
The plant consists of two complete pumping units, each 
made up of a vertical centrifugal pump, coupled directly 
through a length of shafting to a vertical three-phase motor, 
In this connection it is interesting to note. the special advan- 
tages which electricity presents in relation to sewage 
problems of this description. The economy and simplicity 


Fic. 2.—SECTION OF PUMPING INSTALLATION, 


obtained owing to the fact that the centrifugal type of pump 
can be coupled direct to a motor running at ordinary speeds 
bring the cost down to a reasonable figure. In 
addition to this, the flexibility of an electric system 
enables the plant to be put down in the most convenient 
situation for the pumping of the sewage, practically 
without reference to the most suitable site for the 
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generating plant supplying the power. This is a very 
important consideration in cases where the sewage system 
covers a large area, and may be of considerable assistance in 
cheapening the cost of such a system, particularly where it 
has to deal with country of an irregular formation, and where 
steep. gradients in 
the pipe line have 
to be dealt with, 
wnless pumps can 
he utilised at con- 
venient points to 
force the sewage 
over vertical bends. 

The general 
arrangement of the 
pump and motor 
rooms is shown in 
the section illus- 
trated in fig. 2. 
This drawing 
shows an end view 
of the pumping 
sets and also the 
arrangement of 
the pipe - work, 
settling tank and 
other accessories. 
The motors for 
driving these 
pumps are shown Fic. 1. 


tection to the circuits, time-limit circuit breakers and fuses 
are also installed in the electric circuit. 

Fig. 3 illustrates the arrangement of the pumps and valves, 
this being a view of the pump room. In connection with 
each pump three valves are provided, these being a sluice 
valve for the suc- 
tion side, a non- 
return valve for 
the delivery side, 
which is provided 
with a special air- 
release valve, in 
order to enable 
the pump to prime 
itself automatically, 
and a sluice valve 
for the delivery 
Side. Special care 
has been taken in 
the design of these 
valves to make 
their arrangement 
such that they can 
be easily cleaned 
out with as little 
delay as possible. 
Another interesting 
feature of the in- 
stallation is that 
FiG. 2. the driving shafts 


in fig. 1, and are i Best & LLOYD'S RESISTANCE RADIATORS (see p. 625). from the motors 


of the three-phase 
squirrel-cage type, arranged to run on a 440-volt, 40-cycle 
system at a speed of 1,160 R.P.M. 

The switching arrangements for these motors are of 
interest, inasmuch as the plant can be switched straight on 


FIG. 3. 


to the pumps are 

supported at intermediate points by roller bearings in order 

to eliminate as far as possible any loss of energy due to 
friction. 

The pumps are arranged to be driven through flexible 


A 


—. Fic. 4. Fia. 5. 


“GEORGIAN” AND “ADAMS” DEsIdNS.— BEST & LLovp's FITTINGS. 


to the mains and disconnected therefrom by purely automatic 
means, A quick make-and-break switch is provided, which 
is operated from a float in the sewage tank, and so arranged 
as to switch the motor on when the tank is full, and off 
when the tank is empty. . In order to give the necessary pro- 


couplings from the extended shaft, and are provided with a 
hearing to carry the weight of the rotating parts. In order 
to provide an adequate support for the weight of the eni 
parts and. the connecting shaft, a special bearing 1s:prov! y 
on the motor. Each pump is constructed to deal with 30 
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gallons of sewage per minute against a head varying from 
40 to 45 ft. 

The pump is provided with a large inspection door in 
order to enable the interior to be cleaned out when necessary 
without dismantling it, and furthermore, in case of a thorough 
cleaning being necessary, which will be found, from time to 
time, to be essential, the design of the pump is such that the 
impeller and all the working parts can be withdrawn with- 
out in any way interfering with the pump casing or the pipe- 
work. At a test taken upon these pumps at their works by 
Messrs. Ernest Scott & Mountain, Ltd., the efficiency came 
out at the satisfactory value of 71 per cent. 


BEST & LLOYD’S NEW FITTINGS 
AND RADIATORS. 


WE illustrate on p. 624 a few examples from among many new 
designs of electric light fittings that have been prepared by 
Messrs. Best & Lloyd, Ltd., of Cambray Works, Handsworth, 
Birmingham, and Bartlett's Buildings, Holborn Circus, 
London. The firm's collection, as our readers will be quite pre- 
pared to hear, embraces a very wide range of designs and 
finishes, suitable for all requirements and all pockets. The 
Adams and Georgian patterns continue to be largely in 
demand. Messrs. Best & Lloyd, in addition to their usual 
luminous radiators, are now placing on the market a new 
line of resistance radiators. A couple of examples of these 
are illustrated in figs. 1 and 2. Fig. 1, which stands 25] in. 
high x 17 in. wide, is supplied either polished or fiirished' in 
oxidised brass, copper or silver. Its heating capacity is 
1,875-2,250 cb. ft. It is supplied with the * Best” heater 
(consumption 12 units per hour) with amber mufHed pane, and 
with two switches. Fig. 2, which stands 244 in. high x 


16 in. wide, is also fitted with the “ Best" heater and with | 


sarsnet silk panels, mica lined, and two switches. A cheaper 
line which we do not illustrate (the firm's No. 16,278, 194 iu. 
high x 14} in. wide) has a heating capacity of 1,253-1,500 
cb. ft., and is supplied in similar finishes to fig. 1: it consumes 
1 unit per hour, and is fitted with ruby muffled pane. All 
three desigus are supplied with an illuminating lamp and 
holder, and, we consider, form very attractive lines. Among 
the fittings that we have selected for illustration, figs. 4 
and 5, are choice examples of ** Adams” work, fig. 3 being in 
„Georgian“ style. Fig. 5 is a 6-light electrolier (5 ft. long, 
12 in. centre to light) which is supplied either in lacquer, 
gilt, or mercurial bronze, and with flint satined and etched 
glasses. Fig. 4 represents a very pleasing 3-light electrolier 
in similar finishes and with similar shades, which measures 
4 ft. 6 in. in length, and 64 in. centre to light. Fig. 3— 
the Georgian example—is of the same length as tig. 5, but 
measures 13 in. from centre to lights. It isa 5-light elec- 
trolier in polished brass, the lamps being furnished with flint 
satined glasses. 


TELEGRAPH and TELEPHONE NOTES. 


Australia,—The report of the Royal Commission of 
Inquiry into the Postal Telegraph services recommends, among 
other things, the appointment of a board of management to 
administer the department. and the nationalisation of the cable 
services connected with the Commonwealth.— Times. 


Brazil.— The German Consul at Sao Paulo reports that 
concessions have been granted for the establishment and working 
of three important telephone lines in the State of Sao Pnulo. 
Particulars of the concessions are given in the Board of Trade 
Journal, 


Measured Service System.—Replying to the New- 
castle Chamber of Commerce recently, the P.M.G. stated that no 
general discontent existed in connection with the measured service 
system of charging for telephone service; on the contrary, sub. 
scribere recognised the necessity and advantage of a system which 
aperia charge proportionate to the cost and extent of the service 
enjoyed 


Wireless Telegraphy.— The trans-Atlantic Marconi 
station at Glace Bay, N.S., recently opened, covers 150 acres of 
ground. The fan-shaped aerial wires are 6,000 ft. long and about 
1,000 ft. wide, and are supported by 30 masts, each 250 ft. high. 
The instruments are of the most powerful make, having a radius of 
3,000 miles, although in communicating with the Clifden station 
the electromagnetic waves have only 1,700 miles to travel. The 
rate for land messages is 17 cents per word, including land tolls,— 
Electrical World. 

The first news received outside Portugal, intimating that a revo- 
lution had broken out, was transmitted by wireless telegraphy from 


the Cap Blanco, a vessel of the Hamburg-South American Line, 


that was lying in the harbour at Lisbon. This ship, which is fitted 
with the Telefunken system, transmitted the news to the sister 
ship, Ypiranga, at Santander, and the latter forwarded it to Paris. 
The Cap Blanco operator was also asked to forward messages to 
Berlin, and for this purpose called up the station at St. Marie de la 
Mer, near Marseilles, whence the message was sent on in the usual 
manner. The distance to St. Marie is about 850 miles, with high 
mountains between, but the Telefunken apparatus, although of 
only 1°5 kw. capacity, and with masts 32 and 41 m. high, succeeded 
in accomplishing this feat. The Telefunken system is being 
developed by Messrs. Siemens Bros. & Co., Ltd., at their Woolwich 
works. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. — November 22nd and 19th. Telephone 
cable and testing instruments, for the P.M.G.'s Department. See: 
" Official Notices " October 7th. 

TASMANIA.— October 17th. Telegraph and telephone instruments 
and material, for the P.M.G. See Official Notices September 2nd. 

MELBOURNE.— October 25th.—Deputy Postmaster-General. Elec- 
tric lighting material (Schedule No. 311). See this column in our 
issue of September 30th. 

November 4th.—6,000 metal-filament lamps, for the Melbourne 
City Council. See Official Notices to-day. 

November 2nd.—1,000 25-C.P. metallic-filament lamps for 110 
volte, D.C., for the P.M.G.’s Department in New South Wales. See 
“Official Notices September 30th. 

November 2nd.—Insulators, covered wire, phosphor-bronze wire, 
and galvanised-iron stranded wire, for the P. M. G.'s Department in 
Queensland. See “ Official Notices " September 30th. 

November 23rd.—Cable, ironwork, pipes, conduits, switchboards, 
telegraph and telephone instruments, &c., for the P.M.G.'s Depart- 
ment in Queensland. See "Official Notices September 30th. 

INVERELL (N. S. W.). November l4th. Complete electrical plant 
for the municipality (J. E. Donoghue, engineer, Margaret Street, 
Balmain).— Awstralian Mining Standard. 

WESTERN AUSTRALIA.— November Ist. Instruments, ironwork, 
cables, &c., for the P. M. G.'s Department. See Official Notices 
October 7th. 


Chester-le-Street (Co. Durham).— October 19th. 
Installation at the Infectious Hospital, and erection of overhead 
transmission line. See this column for last week. 


Crewe.—The Corporation Electrical Engineer has been 
empowered to obtain, when necessary, the requisite material for 
altering the position of, or extending, the existing electric light 
cables in Market Street. 


Dublin.—November 7th. General stores for the Dublin 
United Tramways Co., Ltd. See Official Notices to-day. 


Gillingham (Kent).—October 17th. Coal for the 
T.C. Electricity Department. Borough Electrical Engineer. 


Halifax.—October 17th. One 1,500-Kw. turbo-alternator 
with condenser, two 750-KW. rotary converters with transformers, 
and switchboard and platform, for the Corporation Electricity 
Department. See Official Notices September 30th. 


India,— October 26th. Two 100-Kw. generators, &c., 
for the East Indian Railway Co., Nicholas Lane, London, E.C. 
Specification, one guinea, not returnable. See “Official Notices " 
to-day. ; 


Invercargill (New Zealand). — January 9th, 1911. 
Power-house plant, cars, rails, overhead material, wires and cables, 
poles, &c., for an electric trolley system, also street-lighting plant, 
for the Corporation. See Official Notices " to-day. 


Johannesburg.—November 4th. Five electric tram- 
cars for the Municipality. Tenders to Town Clerk. Specification, 
&c., to be seen at Commercial Intelligence Department of the 
Board of Trade, London. 


London.—L.C.C.—October 31st. 
Notices " to-day. 


Norway.—October 20th. Norwegian State Railways! 
One generator, two motors, eleotrio lamps, &c., for the new electrio 
railway works at Bergen. Tendera to Viektrink anlég, at Drifte: 
bestyreren for Statsbanerne Bergen: 


Stores. See “ Official 
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Roumania.—October 20th. The municipal authorities 


of Focshani are inviting tenders for the establishment of a central 
electric lighting station in the town. 


Spain.—October 25th. Construction and working of an 
urban telephone system in Badajoz. "Tenders to the Gobierno Civil 
de la Provincia de Badajoz, Badajoz, and the Registro de la Direc- 
ción General de Telégrafos, Madrid. A deposit of 1,545 pesetas 
(about £57) will be required to qualify tenders. The concession 
will be for a term of 15 yeara, and will be subject to a payment of 
10 per cent. royalty to the State. Board of Trade Journal. 

Tenders have just been invited by the municipal authosities of 
Valverde de Merida (province of Badajoz) for the concession for the 
electrio lighting of the town. 


Rotherham,—It has been decided to invite tenders for 


the supply of additional plant, feeders, mains, &c., for the electricity 
undertaking. 


CLOSED. 


Australia,—The Australian Mining Standard states that 
the Works and Buildings Department of South Australia has 
ordered an electric passenger lift, at £599, from Messrs. Unbehaun 
and Johnston for the new nurses quarters at the Adelaide Hospital. 

The Australian Mining and Engineering Review reports that the 
P.M.G.s department at Queensland has ordered six sections of a 
common battery switchboard, &c. at 45.975, from the Western 
Electric Co. (Australia), Ltd.; also cables and wires from the 
following: B.I. & Helsby Cables, Ltd., International Electric Co., and 
Standard Cable Manufacturing Co. For the P.M.G., Victoria, orders 
have been placed with a number of firms for insulators, with W. T. 
Henley's Co. (£2,664) for telezrraph cable, with the Western 
Electric Co. for electric wire, with the B.I. & Helsby Cables for a 
branching multiple magneto switchboard in seven sections. 


Blackhurn.—The T.C. has placed a contract with the 
Wigan Coal and Iron Co. for the supply of coal to the Electricity 
Department, and the Education Committee has placed an order with 
Messrs. Morris-Hawkins, Ltd., for a motor-generator, at a cost of 
£50. 


Burnley,—The British Insulated & Helsby Cables, Ltd., 
received the contract to supply 850 yd. '1 cable, and 125 yd. of ‘05 
cable, for the extension in Briercliffe Road. 


Bradford. The Tramways Committee has N the 
tender of the Railless Electric Traction Co., Ltd., of London, for a 
British vehicle, for use on the railless aystem. at C710; and that of 
Dr. A. M. Lani, of Milan, for a Filovia chassis, at 4650. The 
vehicle body is to be provided and fitted separately, at an estimated 
cost of £150. 

The Tramways Committee of the Corporation has recommended 
to the City Council the purchase from Messrs. Mountain & Gibson 
of six new car trucks similar to those supplied last year. 


Bury.—The T.C. has accepted the following tenders :— 


Clarke. Chapman & Co., Ltd. Boiler feed pumps. 
Glenfield & Kennedy, Ltd.— Water meter. 

J. Blakeborough & Sons.—30-in. valve and strainer box. 
W. & T. Avery, Ltd —Water-weighing apparatus. 


Cleckheaton.— The U. D.C. has accepted the tender of 
the Phoenix Dynamo Co., Ltd., for a balancer set and switchboard, 


and that of the Cleckhenton Colliery Co., Ltd., for coal for the elec- 
tricity works. 


Doncaster,—The T.C. has accepted the tender of Messrs. 


Musgrave & Co. for a fan to be fitted to the chimney at the elec- 
tricity works, at £150. 


Folkestone.— The T.C. has accepted the tender of the 
Electricity Supply Co., Ltd., for an electric fan for the Library. at 
£22 10s, öd.. and for re-arranging lights at the Library and install- 
ing new fittings and lamps. at £36 188. For installing an inter- 
communicating system of telephones at the Library. the tender of 
Messrs, Jackman & Marchant. at £26 10s., has been accepted: five 
tenders were received, the highest being £29 78. 6d. and the lowest 
£23 158. 


Gillingham (Kent).—The T.C. has accepted the tender 


of Messrs. Mirrlees & Co. for a small compressor. at £30. 


Grimsby.—The T.C. has accepted the tender of Cryselco, 
Ltd.. for metallic-filament lamps. The tender previously accepted 
was withdrawn. 


Hull.— The T.C. has accepted the tender of Messrs. 
Siemens Bros. Dynamo Works, Ltd., for a second 900-KW generat- 
ing set. exclusive of engine spare parts, at “5,573, subject to the 
Corporation retaining the existing plant. 


London, —L.C.C.—'lhe. Stores Committee has accepted 
the tender of Messrs. S. Bowley & Son, Battersea, for insulating 
varnishes for electrical purposes. 

The Highways Committee fa orderfyr 140,000. Additional cable 
ducts at £9 per 1.000 = £1,300, from 1 Kere Stanley Bras., Lid. 


The British Insulated and Helsby Cables, Ltd., are to supply, 
under their existing contract, H.T. cables and switchgear for 
connecting-up the two groups of sub-stations on each side of the 
Thames by inter-connecting the Holborn sub-station with the 
Elephant and Castle sub-station. The supply and laying of the 
cables will cost £2,600; the necessary additional switchgear will 
cost £500. ` 

For the erection of the second portion of the Bow car-shed the 
tender of Messrs. Patman & Fotheringham, at a cost of £7,193, has 
been accepted. 

The tenders received for wiring material for electric lighting of 
the above ear-shed and the premises at 23, Belvedere Road, were 


Edisen & Swan Co., Ltd. .. vx vs .. (accepted) £189 
General Electric Co., Ltd... v ES We S .. 148 
Pinching & Walton ee ae ee ae ee 152 


For the wiring of the second section of the central car-repair 
depot the tenders received were: 


Central Motor Engineering Co. š 855 .. £1,571 
K. Lawrence & Sons, base hart Road, N. (accepted) 1,708 
G. E. Taylor & Co. a s Be .. 1,864 
Johneon & Phillips, Ltd... = = é i : 

Tilley Bros. sa - du $5 1. 

E. Newbald & Co. ss ee A s 2,024 
Pinching & Walton as is T A ds .. 2,035 
G. Weston & Sons, Ltd. .. AP a we . 2,044 
Gordon O. Lawson.. ey bs -— as 2 5 2,420 
Barlow Bros. & Co. ss 23 is s s» 9 2,490 


Estimate of chief officer of tramways, £1,500. 


Four tenders were received for foundry plant for the depot, bat 
none were accepted, and fresh tenders were invited ov a modified 
specification. 

For shavings and dust removal plant, and the supply of eight 
cast-iron turntables, the tenders were :— 


1.—S3Havines AND Dust Removat PLANT. 


Westminster Ventilating CO. (incomplete t nder) £528 
Standard p corte d së pon Leicester .. (accepted) 540 
Matthew & Yates, Ltd. À (incomplete tender) 720 
Sturtevant Engineering Co., Ltd i 68H 
Heenan & Froude, Lt. - zi 


Estimate of chief iioc £475. 


3.—Cast-IRon TURNTABLES. 


Henry Pooley & Son, Lts. TC (accepted) £12 5 0 
Isca Foundry Co. s». "s ate oe .. 1810 0 
Dick, Kerr & Co., Ltd. ea sw PN s .. 1810 0 
Heenan & Froude Ltd. 808 i» "T .. 1115 0 
Cowans, Sheldon & Co., Ltd. . 138 5 0 


Estimate of chief officer, £12 108. each. 


Automatic signalling apparatus, for use on portions of single-line 
tramways on the Mitcham Lane and Tooley Street routes, are to be 
obtained from the B.I. and Helsby Cables, Ltd., under an existing 
contract. 

The tenders received for covering cables with asbestos tape were 


Johnson & Phillips, Ltd. .. " - .. (accepted) £2,185 
Siemens Bros. Co. ry Ltd, eo es ee ee 2,280 
Western Electric Co., Ltd. un 9.810 
British Insulated and Helsby Cables, Ltd. . za $a .. 2,525 
W. T. Henley's Telegraph Works Co., Ltd. A .. 2,906 


Estimate of chief officer, £8,000, 


The following tendera were received in response to advertisement 
for the supply of (1) 4,800 steel tires for driving-wheels, and (2) 
1,600 steel tires for pony wheels for electric cars :--- 


(A) (B (A) — (B 
4,509 | 1,000 ) ( 
Name. driving | pony ee Par 
wheel wheel ti peL Ta 
tires. tires. reS : 
bach. Each. | 'L'oial Total. 
Phoanix Aktien-Geselischaft fur Bergban f s. d E s. d. £ 
und Huttenbetrieh, Abteilung Rubror:, : 
Daisburg-Ruhrort, German . 0 17 00 15 5 4 0F0 1,233 
(accepted) 
*Jehn Batt & Co. (Londen), Ltd... 0 18 5/012 547 1.018 
(accepted) 
+Geo. Schultz & Co. ! 0 18 10! 0 12 10 4,520 107 
Steel Company of Scotland, Ltd. 1 0 0 0 15 0 4.8 0 1,200 
Cammell, Laird & Co., Ltd (10 0/016 6 4,800 3,390 
John Baker & Co. (Rotherham), | Du ..1109:019 0 4,920 ' 1,62) 
John Brown & Co., Ltd. 118.019 6 5,100 1,560 
Patent Shaft and Axletree Co., Ltd... 1 1 60 18 10 5,160 1500. 
‘Hurst, Nelson & Co, Ltd. ..'1 3 3/015 4 6,680 1.2927 
Steel, Peech & Tozer, Ltd. : 1 2 60 19 2 6,400 . 1,583 
Fried. Krupp, Essen Ruhr, Germany.. 1401 00 5,760 1,600 
Hy. Bessemer & Co., Ltd. 150/10 0 6,00) 1.0 
Brown Bayley's Steel Works, Ltd. 1 7 61 1 0 6,600 1.680 
Samuel Fox & Co., Ltd. US .,11 91 1 0 8550 1,680 
t Vickers, Bons & Maxim, Ltd. 2 2 0,110 0; 10080 | 240 
Taylor Bros. & Co., Ltd 2 8 0 117 3 11.50 2.9 


| 


aa is EE E E 


* Proposed to sublet to the Bochumer Verein Steel Works, Bochum, 
Germany, and 8tahlwerke van der Zypen, Cologne-Deutz, Germany. 

+ Proposed to sublet to the Vereinigte Stahlwerke van der Zypen und 
Wissen, Cologne Deutz, Germany. 

: Proposed to sublet to the Steel Company of Scotland, Ltd., or other bigh- 
class firm. 

Guaranteed 8,000 miles per 3 in. radial reduction. 


The lowest tender in each case. Both the firms whose tenders were 
accepted proposed to sublet the work to other firms. The total 
amount of the accepted tenders is £5,093, and the estimate of the 
chief officer of tramways is £0,750. 


Pornar.---The B.C. has accepted the quotation of the West- 
minster Engineering Co., at from £38 to £40, for re-winding one 
of the rotor windings of the earliest type of 250-KW, motor- 
converters, 
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HACKNEY.--The following tenders were submitted for the exten- 
sion of the main switchboard at the borough electricity works :— 


Walsall Toa 5 bs T i iw Vs . £219 
333 me . ee e „ ee oe 715 
Spagnol - x .. (reconfmended) 8940 

ke ^ [ires Ltd. E vs 2s .. 359 
British Thomson-Houston Co., Lid. „ 7 uus .. 525 
Bertram Thomas sie Ge ee . ¥89 
Flectric and Ordnance Co., las ix aa si .. 805 
Kelvin & White, Ltd. 25 sce me ee 900 
British Westinghouse Co., Ltd... és i ca ee 788 
Johnson & Phillips, Ltd. .. S 48 


The engineer's specification called for — PA to be obtained, 
leaving it to the various tenderers to submit their standard designs 
of apparatus. The Committee stated that for this reason it had 
to consider carefully the merits of the designs submitted by the 
various tenderers, and the lowest tender which it was advised 
was the most likely satisfactorily to fulfil the requirements of the 
work was that of Messrs. Spagnoletti. 


Stockport.—The T.C. has accepted the tender of Messe 
J. Hopkinson & Co., Ltd., of Huddersfield, for intermediate stop 
valves for the. electricity works, 

The Gas Committee has placed a contract for starters with the 
Electrical Apparatus Co., Ltd. 


h 

Swansea,—The Harbour Trust on Monday accepted the 
following tenders:—The British Westinghouse Co. Ltd. one 
300-Kw. transformer, £162. Crompton & Co., Ltd., three 25-H.P. 
motors, £270. 


Rotherham, —The T. c has aapa the following 
tenders for annual supplies to the tramway undertaking :— 


Armatu e coils —Tramway Supplies, Ltd. 

Motor grease, axle grease and oil. —R. D. Nicol & Co. 

Armature bearings and brake-holder Bracket; brake castings, &c.— Malleable 
Steel Castings Co., Ltd. 

Brake blocks.— Wilsons, Pease & Co., Lid. 

Axle collars.—G. Wilson. 

Gear-wheels and rubber tape.— British Westinghouse Co., Ltd. 

Anti- frietion metal. — Glacier Anti- Friction Metal Co. 

Brake chains.— Weldless Chains, Ltd. 


Paints, varnishes, paraffin, £c.—Ingham, Clarke & Co., Joseph France and 


Smith Bros. (Rotherham), Ltd 
Carbon brushes.—Le Ca: bone. 
Pinion wheels.—Watlington & Co. 
Waterproof fluid.—General Elec ric Co. 
omuti segments.—Forest City Electric Co. 
Trolley poles, heads, &c.—Tramways Supplies, Ltd.; M. Bonser & Co: 
Brecknell, Munro & Rogers. 
Axie brass keeps, &c.—Dick, Kerr & Co , Ltd. 
‘Tape, P:B.—British Thoms m-Houston Co., Ltd. 
Tape (Blackley'.—Connolly Bros. 
Slipper b'ocks —W. Wilson and J. W. Wadsworth. 


It has also accepted the following tenders for annual supplies 
for the electricity undertaking :— 
N Reason Manufacturing Co —6, 10, 25 and 80. ampere meters. 
Callendec's Cable and Cons:fuction Co., Ltd.—Cable, £9 4. 
War office.— A contract for meters for Aldershot Camp 
has been placed with the Electrical Apparatus Co., Ltd. 


Worksop.—The U.D.C. has accepted the tender of 
Messrs. W. T. Henleys Telegraph Works Co., Ltd., for house 
cut-outs. 


FORTHCOMING EVENTS. 


ics rien ef Electrical Engineers (Manchester Losal Sectier), — Friday, October 
h. Conversazione at the Whitworth Insti'ute. 7.80 p.m. [Tickets from 
the secretary, Mr. H. W. Wilson, 19, Brazennose S reet, 3s. 6d. ; ladies, 28. 6d.]. 


Engineering Exhibition, Manchester. — Friday, October 14th. Opening Ceremony. 


lastitution of Eleotrica! Engineers (Glasgow Local Sootiow).— Friday, October 21st. 
At8p.m. At the Glasgow Technical College. Students’ meeting. Inaugural 
Addre:s by Mr. H. A. Mavor. 


nohester Association o! Engineers.— Meeting cn Saturday, October 22nd. Paper 
on '* Water-Tube Boilers,” by Mr. D. Wilson. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


TRE following orders are announced: 
Commanding Officer—Cor. R. E. B. Crompton, C. B. 


Monday, October 17th.— A" Company. Technical drill, 7 to 10 p.m. 
Lecture on “ Water Testing Apparatus," by 2nd Lieut. W. P. Digby, 
M. E. L. D. , 

Tuesday, October 18tb.—'* B" Company. Technical drill, 7 to 10 p.m. 

Thursday, October 20th.—'* C" Company. Technical drill, 7 to 10 p.m. 

Friday, October 21st. —* D" Company. Technical drill, 7 to 10 p.m. 


(Signed) P. H. CAMPBELL, Capt. R. E., Adjutant. 


Appointment Vacant. — Fitter for the Llandudno 
U.D.C. electricity works (37s, 6d.). See our advertisement pages in 
this issue. 


NOTES. 


Fatalities.—From our correspondent at the Cape we learn 
that on September 18th Mr. Robert Nicholson, foreman in the con- 
struction department of the City Electric Light Works, Cape Town, 
met his death in a cycling accident. Deceased was 23 years of age, 
and had been employed at the works for four years. We also learn 
that Mr. Frank Phillips, an electrician, was killed last month while 
attempting to board a moving train at Randfontein Station. 


Electric Supply Cricket League.—We have received 
from Mr. A. W. Seabright, the hon. secretary and treasurer of this 
club (19, Cadogan Gardens, London, S.W.), the following particulars 
of the points scored during last season by the Clubs affiliated to 
this League, from which it will be seen that the City of London 
Electric C.C. are the winners of the Cup this year. 


City of London Electric C.C. -. 17 points 
Kensington and Knightsbridge Electric C. C. uv Th „ 
St. Pancras Electricity C.C. us - exo dE 25 
St. James’ Electric C. COC. sn i ds d wi 
Chelsea Electricity C. CO. 985 n T T^ o3 
Central Electric C.C. TE x sea 3 


Mr. Seabright will gladly frii a any Electricity Supply Cricket 
Club with any information they desire concerning the League. 


Calcium Carbide Combine.—Since our “ Corres- 
pondence” columns closed, we have received the following com- 
munication :— 

We notice in your number of July 7th a paragraph to the effect 
that a ring of carbide of calcium manufacturers is reported, and 
that the understanding concerns the principal factories in various 
countries, including England and Norway. 

' As our group owns the only carbide factory in England (in 
addition to its factories elsewhere), your article can only be held to 
imply that we have joined this combine. | 

Such is not the case. We may or may not come to an under- 


standing with the Continental makers for the purpose of preventing 


the ruinous price-cutting of the past, but we do not intend to 
become members of the combine, 

“Your article as it stands may lead customers of ours to infer 
that they ought to apply to the carbide combine, and we should, 
therefore, be glad if you would kindly insert this letter in your 
next issue. —CHas. BINGHAM & Co." 


Dundee Laboratory.— In his address at the opening of 
the Peter's Electrical Engineering Laboratory, to which we referred 
last week, Prof. Ernest Rutherford said it was hardly necessary to 
look back 20 years to find that the professors of physics were in 
many cases the pioneers of electrical engineering, and often the 
only teachers of that subject. They needed only to recall the name, 
among others, of their distinguished countryman, Lord Kelvin, to 
appreciate what a great deal the technical application of electricity 
owed to the physicist. Indeed, there were still some survivals of 
the past where electrical engineering was taught to-day as an 
essential part of physics. Every modern University found it neces- 
sary to have a special department of electrical engineering provided 
with a staff of expert teachers. Electrical engineering covered so 
many fields, that it was not possible, except in very few cases, to 
provide the necessary funds and equipment and specialised staff to 
deal with the numerous departments of the subject. There had 
been no rivalry in the past, and there need be none in the future, 
between the subjects of physics and electrical engineering, for if 
physics had helped much in its development, it must not be for- 
gotten that electrical engineering in its turn had greatly assisted 
the development of physics proper. Concluding, the Professor said 
the primary object of such a department as he was about to open 
was to give the student an opportunity of learning the fundamental 
principles which lay at the basis of electrical engineering, and of 
the problems of production and distribation of electrical energy. 


Institution and Lecture Notes,—InstiITuTIon oF 
ELECTRICAL ENGINEERS (MANCHESTER LOCAL SECTION). —To- 
night (Friday) the conversazione, with which the session is to open, 
is being held at the Whitworth Institute. We have received a 
copy of the programme of arrangements, including a reception by 
the chairman and Mrs. J. S. Peck, supported by the president-elect 
and Mrs. Ferranti, vocal and instrumental music, and so forth. The 
excellence of the programme should guarantee a very successful 
gathering. 

At the City and Guilds Technical College, Leonard Street, Fins- 
bury, E.C., a series of six lectures on India-Rubber" was com- 
menced on Wednesday evening, at 7.30, by Dr. Philip Schidrowitr, 
F. C. S. The lectures will be continued on successive Wednesday 
evenings. Dr. Schidrowitz has subdivided his subject as follows :— 
(1) General (history, general nature of the industry, sources of 
rubber, &c.) ; (2) the plantation industry ; (3) crude rubber con- 
tinued ; (1) chemical and physical properties of crude rubber ; (5) 
the manufacture of rubber articles ; and (6) chemistry and physies 
of vulcanised rubber. 

LEEDS UNIVERSITY ENGINEERING SocrkTY.— The programine 
for the syllabus for 1910- 11 includes early in the new vear the 
following subjects :—'' Development of Power from Blast Furnace 
Gas," by Prof. W. A. Bone, F. R. S.; Design and Construction of 
the Parsons Type of Steam Turbine,” by Mr. F. J. Kean, B.Sc.; 
Utilisation of Exhaust Steam in Low. Pressure Turbines,” by Mr. 
R, Sawers, 
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- SOCIETY OF ENGINEERS (INCORPORATED).—On September 21st 
a party of members of the Society and their friends visited the 
Naval, Mercantile Marine and General Engineering and Machinery 
Exhibition at Olympia, by invitation of the management. The 
. visitors were received in the Pillar Hall by Sir David Gill. 


BIRMINGHAM AND DisTRICT ELECTRIC CLUB.—The opening 
meeting of the winter session of the club was held at the Colonnade 
Hotel, New Street, on Saturday evening, under the presidency of 
Mr. G. O. Donovan. 


THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS. 
— On Wednesday evening at the Institution of Mechanical Engineers, 
London, Mr. F. W. Lanchester, M.Inst.C.E., delivered his presidential 
address. He took as his theme, “Factors that have contributed to 
the advance of automobile engineering, and which control the 
development of the self-propelled vehicle." He briefly discussed 
toward the end of his address (a) hydraulic transmission: (5) elec- 
trical transmission : and (c) electrical auxiliary, as the three most 
promising alternatives to mechanical change gear up to the present 
proposed or utilised. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS.— On Friday 
last week, the first annual meeting and dinner of the Association 
were held at Newcastle-on-Tyne, and were attended by members 
from all parts of the country. On Saturday visits were paid to 
various works, &c. Owing to pressure on our space, the report 
is held over to our next issue. 


Inquiry.—The makers of “Syst. Endruweit” foliated 
copper brushes are asked for. 


Platte Fougère Lighthouse.— The accompanying 
illustration shows the newly- completed Platte Fougère Lighthouse, 
Guernsey, designed by Messrs. D. and C. Stevenson, engineers, Edin- 
burgh, which is unique and forms a new departure in lighthouse 
engineering, as it contains a first-class fog signal, which is worked 
entirely by electric submarine cable from the shore, thus dispensing 
with keepers living on the Rock; the turning on and off of the 
electric current on the shore automatically puts off and on the 
electric motors and pumps, which pump air into the reservoirs, and 
actuate an air-motor-driven siren of the Scotch pattern, giving its 
blast periodically. The siren is very powerful, and has been heard 
in Alderney and in France. 

The light is acetylene, which has long been in use in many of the 
Northern Lighthouses, and is now coming to be used in England by 
the Trinity House. These lights are automatic, requiring but 
little manual labour and working for months without the necessity 
. Of constant attention. The gas is automatically turned up at dusk 
and down at daylight. 

The buildings ashore for the lightkeepers and the electrical 
plant are distant over a mile from the lighthouse. The lighthouse 
itself, which is much exposed to à heavy sea, is a monolith of con- 
crete, 80 ft. in height, and is built on the principle of making it of 


PLATTE FOUGERE LIGHTHOUSE. 


smal) diameter, so that the sea may get as little purchase on it as 
possible; the sea is so heavy that it has gone over the top of the 
tower. 

The rock is à very small one, only partially bare at very low 
tides, with deep water all round close to it, and is situated where 
there i» & rapid current, all of which circumstances made the 
work of construction one of very considerable difficulty. 

The cable, which is of a very heavy rock type with three cores 
for main power purposes, and two smaller cores for minor 
purposes, is very heavily armoured, and was laid by Messrs. 
Siemens Bros., who made it. during a spell of fine weather. 

The fog signal has now been working for several months, and has 
proved a great boon to navigation, the mail boats now being able 
to sail right up to the lighthouse with safety, making their calls 
regular and certain in almost all weathers. 


Northampton Polytechnic Institute.—On Wednesday 


evening the new electric generating station of the Institute was 


formally opened by the chairman of the L.C.C. The new plant, 
which consists of D.C. and A.C. generators driven by suction gas 
engines, as well as high and low pressure switchgear, a motor- 
generator, rotary converter, and a complete sub-station. has been 
installed at a cost of £6,000, to the requirements of the Principal, 
Dr. R. Mullineux Walmsley. As it is of unusual interest. we shall 
give further particulars of the plant in an early issue. 


A Fable,—A certain electrical contractor had two lamp- 
holders. He had also two customers —whom he called clients. One 
of these was a wealthy man, and the other was a wise man. In 
the fulness of time, when the busy season came, to each he sold 
one of his two lampholders. Knowing the wealth of the one, he 
charged him twice the list price for his purchase. Knowing, too, 
the wiedom of the other, he charged him but the cost price for 
exactly the same article. For his golden rule was: Charge as much 
as the client will pay, and trust to repeat orders—-with extras! 
And he said to himself, "Tis true I lose by the wise man, but then 
I gain by the wealthy man ; and, anyway, I reckon old wiseman 
wil be having his country house installed next year, whereby I 
shall certainly profit exceedingly." 

But it so happened that the wealthy man and the wise man met 
at the house of a mutual friend, each with his lampholder. And 
they compared notes. 

When next year came, the wise man's only repeat orders were for 
lampholders price as before." And the wealthy man repeated 
not at all! So that presently the name of yet another electrical 
contractor was inscribed in the Gazette. 

(N.B.— This little fable beareth a big moral.)—H. R. T. 


eee 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry. 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.— The following appointments 
were made by the Electricity Supply Committee, and were con- 
firmed by the Town Council on September 29th, 1910, as assistants 
under Mr. C. H. Yeaman, chief electrical engineer of the county 
borough of Stoke-on-Trent. As resident electrical engineers: 
Mr. H. W. EDWARDS for Burslem district, Mg. W. ADAMS for 
Hanley district, MR. C. CUTHBERTSON for Longton district, MR. 
W. A. TURNBULL for Stoke district, As mains superintendents: 
Mn. H. C. HEATH for Burslem district, MR. S. G. MARSTON for 
Hanley district, MR. C. H. THomas for Stoke district. Mk. H. 
BEDSON, meter superintendent of the Hanley electricity depart- 
ment, has been appointed in public competition, out of over 80 
candidates, as mains superintendent to the Maidenhead electricity 
department, under Mr. C. O. Milton, the borough electrical 
engineer. 

Mr. HARRIDANCE, of Rawtenstall electricity works has been 
appointed shift engineer at Ayr. Mr. BARNES, of Eccles and 
Mr, WATMUFF, of Trafford Park, have been appointed junior shift 
engineers at Rawtenstall. 

Mr. WM. HockLEYv, who has since 1903 been resident engineer 
to the Frinton-on-Sea E.L. Co., has left: England for Vancouver, 
B.C. 

The Canterbury T.C. has increased the salary of Mr. C. 4. 
BLASCHECK, electrical engineer, from £325 to £350 per annum, and 
that of Mr. Lewis, assistant engineer, from E 3s. per week to 
£185 per annum. 

Hampstead B.C. has appointed MR. F. E. LIMBREY canvasser for 
the electricity undertaking. 


Tramway Officia Is.—The Halifax T.C. has, by 32 votes 
to 15, decided to refer back to the Tramways Committee a recom- 
mendation to appoint an engineer who shall be directly responsible 
to the Committee, and have sole charge of the construction and 
maintenance of the permanent way of the tramways. 

The Australian. Mining and Engineering Review says that Mk. 
T. M. NELSON, assistant electrical engineer in connection with the 
Launceston tramways, has been appointed electrical engineer to the 
Christchurch Tramway Trust, New Zealand. 


General.— Mr. Wu. G. HUNTER is relinquishing bis 
position as manager of the Adcraft Studio, and on 12th inst. 
entered upon a position with the British Thomson-Houston Co.. 
Ltd., as advertising manager for the Mazda lamp. 

MR. ALFRED H. DAKKER has heen apppointed engineer and 
manager of the electrical department of Messrs. J. Stone & Co., Ltd., 
Deptford, London, S.E. 

The Daily Telegraph states that DR. RoBERT Knox, M. D. Edin. 
M.R.C.S.Eng., has been appointed director of the electrical and 
radio-therapeutic department at the Cancer Hospital. 

We learn that MR. WALTER CLARK has resigned his position as 
works superintendent with the Electrical Power Storage Co., Ltd., 
with which company he has been for very many years. 


Obituary.--Mz. C. P. Kixo.—'The death is announced 
of Mr. Charles Penfold King, for many yeare eleotrical engineer on 
board the Woroeeter training ship, Greenhithe: 


= 


a» o9 


Vol 67, No, 1,716, Ooroaxa 14, 1910.) THE ELECTRICAL REVIEW. 


029 


NEW COMPANIZS REGISTERED. 


United Sherardising, Ltd. (111,901).—This company was 
registered on September 26th, with a capital of £60,000 in £1 shares (14,000 
5 per cent. preferred ordinary), to carry on the business of galvanisers, zino 
workers, steel and iron workers, founders, tinplate workers, smelters, manu: 
facturers and blenders of alloys, metal workers, &o., to acquire the right to use 
the process known as Sherardising," or any process for covering iron, steel 
or other metals with a coating of zinc or other metallic substances, to acquire 
aertain existing patents for the said proceas, and to adopt an agreement with 
T. H. Nelson. The subscribers (with one share each) are:—H. W. Brown, 
Ivanhoe, 42, Wynndale Road, South Woodford, clerk; C. E. West, 134, 
Heythorp Street, Southflelds, Surrey, clerk; J. R. Trollope, 183, Pyrland Road, 
Highbury, N., clerk ; F. W. Rushforth, 30, Grosvenor Road Buildings, Grosvenor 
Road, Pimlico, clerk; J. W. Ember, 29, Basuto Road, Parsons Green, S. W., 
clerk; E. Ball, 29c, Lincoln's Inn Fields, W.C., law stationer ; P. Dawson, 6, 
Great Winchester Street, E.C., gentleman. Minimum cash subscription, 50 
per cent. of the shares offered to the public. The number of directors is not 
to be less than five or more than seven; the first are R. F. Hanbury, T. H. 
Nelson, P. Dawson, Major M. F. MacTaggart and H. M. Delacour; qualifica- 
tion, £50; remuneration, £500 each per annum, and 5 per cent. of the net 
profits in each year, when 74 per cent. dividend is paid, divisible (maximum in 
any year, £1,000). Registered by Hills, Godfrey & Halsey, 23, Queen Anne’s 
Gate, Westininster. 


Alliance Electrical Stores, Ltd. (111.884)..—This company 
was registered on September- 26th, with a capital of £25,000 in 46,500 
preferred ordinary shares of 103. each and 1,250 deferred ordinary 
shares of £l each, to take over the business of electricians, elec- 
trical engineers, &c., carried on by the Alliance Electrical Co., Ltd. 
(in liquidation). The subscribers (with one preferred ordinary share 
each) are: -H. P. R. Foster, 18, Austin Friars, E C., gentleman; L. H. 
Hiscock, 14, Corsica Street, Highbury, N., clerk; A. K. Sterne, 18, Austin 
Friars, E.C., gentleman; P. J. Hellis, 8, Merthyr Terrace, Castelnau, Barnes, 
8.W., secretary; R. Hill, 82, Howard Road, Cricklewood, N.W., clerk; A. E. 
Inderwick, 19, Ederline Avenue, Norbury, 8. W., gentleman; W. A. Pittman, 
10, Springwell Avenue, Harlesden, N.W.,gentleman. Minimum cash subscrip- 
tion, seven shares. The number of directors is not to be less than three or 
more than seven; the first are T. I'ons (chairman), J. E. Coles and W. R. N. 
Grimley; qualification (except first directors), 250 shares; remunera- 
tion, £150 each per annum, Registered by Slaughter & May, 18, Austin 
Friars, E.C, ; 


Telephone Subscribers’ Protection Association, Ltd. 
(7,660).—Registered in Edinburgh on September 26th. Limited by guarantee. 
Objects: to combine telephone users and to protect their interests. The sub- 
scribers are :—J. Headrick, 9, Lyndhurst Gardens, Glasgow, dyers’ manager ; 
A. Barnwell Nicolson, 5, Kelvinside Gardens, Glasgow, master painter; F. 
Cook, 144, 8t. Vincent Street, Glasgow, manager; T. Lockhart, 244, Great 
Western Road, Glasgow, master painter: J. Wilson, 261, Hope Street, 
Glasgow, auctioneer; D. Bell, 212, Hope Street, Glasgow, merchant; T.G. 
Laurence, 314, Charing Cross Mansions, Glasgow, chemist. The number of 
directors is not to be less than three or more than seven; the subscribers are 
to appoint the first. Registered office, 144, 8t. Vincent Street, Glasgow. 


Lyness Syndicate, Ltd. (111,896).—This company was regis- 
tered on September 26th, with a capital of £3,500 in £1 shares (2,000 deferred), 
to acquire, develop and turn to account the Lyness patent electric control 
finger and tip, &c. The subscribers (with one share each) are: F. Winter, 16, 
Market Street, Newcastle-on-Tyne, chartered accountant; E. Robinson, 16, 
Market Street, Newcastle-on-Tyne, chartered accountant. Private company. 
R. C. Lyness is the first permanent director. Registered by Jordan & Sons, 
Ltd., 116-17, Chancery Lane, W.C. 


Llangefni Electrie Light and Power Co., Ltd. (111,909).— 
This company was registered on September 27th, with a capital of £3,000 in 
£lshares (2,750 5 per cent. cumulative preference and 250 ordinary), to carry 
on the business indicated by the title. The subscribers are: -W. Owen, 
Fferan Isaf, Rhosgoch, Anglesey, farmer, 200 shares ; L. Milne, The Whare, 
Windlesham, civil engineer, 100 shares; J. Jones, Treflyn, Gwalchmai, 
Anglesey, medical practitioner, 200 shares; E. J. Owen, 28, Mortimer Street, 
W., electrical engineer, 100 shares; Major L. Williams, Parcian, Llanwgrad, 
Anglesey, 100 shares ; G. Boucher, 91, Charrington Btreet, Oakley Square, 
N.W., clerk, 1 share; G. W. Robinson, 8, 8t. Maur Road, Fulham, S.W., 
electrical engineer, I share. Minimum cash subscription, 1,250 shares. The 
number of directors is not to be less than two or more than seven; the first are 
Major L. Williams, J. Jones, W. Owen, E. J. Owen and L. Milne ; qualiflcation, 
end a £30 per annum, divisible. Registered office, 66, Victoria 

treet, S. W. 


J. B. Saunders & Co., Ltd. (112,03 7).— This company was 
registered on October 4th, with a capital of £20,000 in £1 shares (6, 000 A 
and 14,000 * B), to take over the business of electrical and mechanical engi- 
neers and contractors carried on by W. H. Radcliffe-Saunders, J. H. P. 
Berthon and 8. G. Leech, at 91, York Street, Westminster, and elsewhere, as 
J. B. Saunders & Co., and to carry on the same and the business of metal 
workers, founders, machinists, tool makers, smiths, &c. The subscribers (with 
one share each) are :—J. H. P. Berthon, 91, York Street, Westminster, 8.W. 
electrical engineer; S. G. Leech, 91, York Street, Westminster, S. W., electrical 
engineer. Private company. The number of directors is not to be less than 
two or more than five; the first are W. H. Radcliffe-Saunders, J. H. P. 
Berthon, 8. G. Leech and another to be nominated by the holders of any 
income bonds issued by the company; remuneration as fixed by the company. 
Registered office, 9, York Street, Westminster. 
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OFFICIAL RETURNS OF ELECTRICAL 
° COMPANIES. 


Consolidated Electric Works and Appliances, Ltd. (101,022). 
—Return dated March 10th, filed July 25th, 1910. Capital, £5,000 in £1 shares; 
3,002 shares taken up; £1 per share called up on two; £2 paid; £3,000 con- 
sidered as paid on 3,000 shares. Mortgages and charges, £3,840. 


Thomas L. Scott & Co., Ltd. (91.567).—Issue on September 
9 4400 debentures, part of a series of which particulars have already been 
e e 


Church Stretton Electric Supply Co., Ltd. (80,857).— 


Further charge on freehold hereditaments at the Crossways, Church Stretton, 
dated September 9th, 1910, to secure £120. Holder: E. Bond, 43, Thurloe 


Bquare, W. 
(6/2? Electric Lamp Manufacturing Co., Ltd. (96,594).— 
Iss 1€ on September 9th of 28, 900 debentures, part of a series of Which parti: 


culars have already been filed, 


Kirlew Bros, Ltd. (49,449).—Partioulars of 41,500 deben. 
$ures, created by resolutions of June 6th, 1002, April 6th, 1009, and May 8rd, 
907, filed pursuant to Seo. 08 (8) of the Companies (Consolidation) Act, 
1908, the amount of the present issue being £500. Property oharged: The 
5 property, present and future, including ungalled capital, No 
rustees. 


Electro- Mechanical Brake Co., Ltd. (98,276),—A memo. 
randum of satisfaction in full on August 18th, 1910, of oharge dated April 27th, 
1909, securing 2250, has been filed. 


Delhi Electric Tramways and Lighting Co., Ltd. (88,753), 
— Issue on May 21st of 21,100, and on April 16th of £200 * bearer '’ debentures, 
parts of & series of which particulars have already been filed. (Notified 
September 24th.) 


Mawdsley’s, Ltd. (91,783).—Issue on September 12th of £100 
debentures, part of a series created April 26th, 1909, to secure £2,000, charged 
on the company's property, present and future, including uncalled capital. 
Holder: J. H. St. Hill Mawdsley, Lyndhurst, Dursley. Previously issued of 
same series: £1,200. 


Premier Electric Theatres, Ltd. Mortgage on September 
22nd, 1910, of building agreement relating to e premises Powis 
Street, Woolwich, to secure £2,035. Holders, J. L. Sheffield and H. Sheffield, 
both of Shacklewell Works, Dalston. 


Cunnington & Harris, Ltd.—Second mortage debenture 
data September 29th, 1910, to secure £700, charged on the company's under- 
takfng and property, present and future, including uncalled capital (subject 
to first mortgage debenture for £250) Holder, 8. Harris, 21, North Audley 
Btreet, Grosvenor Square, W | 


Kilowatt Publishing Co., Ltd.—Issue on September 29th of 
2s 10s. debentures, part of & series of which particulars have already been 
e e 


Barbados Electric Supply Corporation, Ltd. (104,367).— 
Statutory report dated July 29th, filed August 6th, 1910; capital, £60,000 in £1 
shares (40,000 preferred and participating); 43,415 shares taken up, of which 
23,415 preferred and participating are payable in cash, and 20,000 ordinary are 
considered as fully paid. A further 2,454 preferred shares were allotted 
(payable in cash) between August 10th and September 8th. No mortgages or 
charges registered. 


Hendon Electric Supply Co., Ltd. (93,911).—Return dated 
August llth, filled August 15th, 1910; capital, £50,000 in £5 shares; 5,000 shares 
taken up; £28,560 10s. paid, leaving £1,439 10s. in arrears. Mortgages and 
charges, £25,000. 


County of London Electric Supply Co., Ltd. (34,320).— 
Issue on September 15th of £38,875 44 per cent. first debenture stock, part of a 
series of which particulars have already been filed. 


CITY NOTES. 


Cleveland and Durham Electric Power, Ltd. 


THE annual meeting was held in the Station Hotel, Newcastle-on- 
Tyne, on 7th inst., Mr. James Falconer, M.P., chairman of the com- 
pany, presiding. 

The CHAIRMAN, in moving the adoption of the report. said that the 
outstanding features of the year were, in the first place, the great 
reduction in their capital expenditure, showing that their main 
general capital expenditure had now been completed, and that all 
the company required in that way for the future was the expendi- 
ture necessary for making the connections with different consumers. 
The other feature was the increase in their gross profits, which had 
improved during the year by £10,843, showing the extension of 
their business. That was a satisfactory increase, all things con- 
sidered ; but, unfortunately, owing to bad trade and to strikes it 
was not what had been anticipated. The estimates for the coming 
year, based on the relative progress of the past year. would show 
a profit of about £25,000, but even more than that was wanted. He 
said some working capital was wanted, and a proposal made by the 
seeond debenture-holders would be put before a meeting of share- 
holders on the 20th inst. He had the utmost confidence in the 
company. 

The report was unanimously adopted, and Mr. R. W. Armstrong 
having been re-elected a director, and Mr. W. Swan re-appointed 
auditor, the proceedings terminated. 


Oriental Telephone and Electric Co.. Ltd. — The 
directors have declared the following interim dividends :—3 per 
cent. on the 6 per cent. cumulative preference shares for the current 
year, less income-tax, and 3 per cent. on the ordinary shares, free 
of income-tax. The warrants will be posted on 3lst inst. The 
share transfer books will be closed from 13th to 26th inst, both 
days inclusive. 


Indo-European Telegraph Co., Ltd.—The board have 
declared an interim dividend for the half-year ending June 30th 
last at the rate of 5 per cent. per annum, free of income-tax, 
payable on and after November 1st next. The transfer books will 
be closed from the 18th to the 31st inst., both days inclusive. 


Mexico Tramways Co., Ltd.— The directors have declared 
a dividend of 1? per cent. for the quarter ended September 30th. 


The Manila Electrie Railroad and Lighting Cor- 
poration.—The cable returns for September, 1910, show an 
inorease in net earnings of $15,900 over those of September, 1909, 
as compared with an increase of 83,276 for August, 1910. 
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Willans & Robinson Ltd. 
THE thirty-third half. yearly meeting of the shareholders of this 


company was held on Tuesday at the Cannon Btrest Hotel, Mr, 


J. €. Peache, M. Inst. C. E., in the chair, 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL REVIEW, page 548), said it was with great regret that 
the direstors again had to present an unfavourable report and 
accounts. The loss on the half-year's working was £8,002, and the 
cash balance had been reduced from. £23,815, at which it stood on 
January lst, to £995 at June 30th last. The greater part of this 
reduction in the cash balance was & necessary consequence of the 
increase in the volume of business during the period under review, 
and was represented by working capital locked up in the balance of 
debtors over creditors, work in progress, and stocks. Unfortu- 
nately, this increased volume of business was represented by orders 
taken at very low prices. During the latter part of 1908, and 
during the whole of the year 1909, orders were scarce—it was 
impossible to obtain sufficient work to keep the shops fully 
employed—and prices were driven down by the consequent keen 
competition. During the present year, 1910, there had been & 
marked increase in the volume of orders placed, but in spite of this, 
the low level of prices ruling in 1909 had been even further reduced 
in the current year. For some time past the board had been con- 
fronted by two alternatives, viz, either to take orders at the 
miserably inadequate prices alone obtainable, or to give up the 
struggle and close the works. Of course, the directors had chosen 
the former alternative, and had taken orders at low prices—not with 
the hope of making profite, but with theobject of keeping the business 
alive in the interest of the shareholders and of being in a 
position to profit by & more healthy state of trade whenever that 
much-needed recovery took place. Although to-day prices were at 
the lowest level they had yet reached, and competition was exceed- 
ingly severe, not only from British rivals, but also from Continental 
manufacturers, who were able to send their products into this 
country without restriction, yet there were some signs that the 
worst had been reached, and some reason to hope that, in the near 
future, more normal conditions would prevail—an improvement, 
however, that, even if realised, could not help the results of the 
present half-year's working. The efforts of the board and of every 
member of the staff were being directed to the object of cutting 
down costs wherever possible, To obtain a large output was the 
most effective means of reducing the cost of the work, and now that 
a sufficiency of orders had been obtained to render this course 
possible, every effort was being made to take full advantage of the 
opportunity and force the output of the works to the utmost. It 
was a fight between low prices on the one hand and reduction of 
cost in manufacture on the other hand. For the moment, low 
prices had the upper hand, but the board was confident that, given 
the staying power, they could meet this period of low prices with- 
out defeat. It was just this staying power that was needed. Due 
to the vicissitudes the company had passed through in recent 
years, there were no reserves to provide against a difficult time like 
the present, and it was this absence of resources that converted 
what should be no more than a temporary depression into a 
serious source of anxiety. The ditticulties the company was 
experiencing were apparent in the balance-sheets of industrial 
businesses throughout the country—especially those businesses 
concerned, as this company was, in the production of machinery for 
the generation of electricity. Prices were depressed, and the elec- 
trical trade was unremunerative on the Continent as well as in this 
country, and one of the most disquieting features of the present 
situation was that Continental firms, in order to keep their shops 
fully employed, were offering electrical machinery in this country 
at prices below the cost of production. One obvious cure for exces- 
rive competition was the amalgamation of independent manu- 


facturing concerns into groups of combined companies—a policy 


that had been adopted in many industries. The directors were 
ready to take advantage of any reasonable opportunity that might 
present itself, but it was a policy that could not be forced. At the 
close of that meeting, an extraordinary general meeting would be 
held to revise the articles of association so as to provide for 
reasonable borrowing powers. As the articles stood, the company 
had no power to borrow or raise money in any shape or form other 
than the issue of share capital, obviously an impracticable operation 
under present circumstances. The powers sought for were those 
usually provided in the constitution of a limited company. and it 
was very necessary that they should be obtained if the company 
was to have a fair prospect of working through the present 
difficulties, whether the outcome was to be a fresh lease of profit- 
earning under its own auspices or amalyamation on reasonable 
terms with other concerns should the opportunity for this occur. 
With the predominating feature of losses instead of profits, 
he could hardly expect the shareholders to take a lively 
interest in the technical aspect of the company's pro- 
ducts, but that was, all the same, a vital feature in the pros- 
pects of the company. In the past. Willans & Robinson had been 
in the forefront for the excellence of their manufactures, 
For success in the future it was no less important that this 
characteristic should be maintained than that the commercial 
business of the company should be handled with ability and dis- 
cretion, A year or so ayo it became apparent that if the company 
was to maintain its position as leading steam turbine builders, it 
was necessary that they should abandon the type of turbine 
hitherto made in favour of a type better able to compete with the 
new turbines developed in America and on the Continent, and intro- 
duced from those countries into England. The result had been the 
development of a new steam turbine called the Dise and Druin 
turbine. A complete series of new patterns and tools had been 
made for producing this new turbine, nearly the whole of the cost 


of this work being charged against the profit and isss account 
instead of being charged to a 9 8 account, as was so generally 
done. Several of these new turbines were now at work, and wore 
giving excellent results, and nearly the whole of the turbines at 
present under constryction were built on this new pattern, One 
first effect of this change had been to affect adversely the profit 
and loss account, both on account of the cost of patterns and tools, 
and also owing to the delays and difficulties in the shops which the 
change had necessarily entailed. This initial source of loss was 
now at an end, and the company was in a position to build 
all sizes of these new turbines at a reasonable cost and with 
confidence that there was no better turbine made. The Diesel 
oil engine was another important branch of the company's busi- 
ness. Until recently the company had (under agreement) 
been able to build for the Diesel Co. only. This agreement ter- 
minated on October Ist, and the company was now free to supply 
not only to the Diesel Co. but for the general market also. There 
was a wide field for the use of the Diesel engine, and this freedom to 
sell throughout the world gave a valuable opening for widening the 
basis of the company's operations. Turning to the balance-sheet, 
on the liability side, the debenture debt had been reduced during 
the half-year by £6,104, by purchase of debentures in the open 
market out of the proceeds of the old fire-insurance fund. These 
had been bought at a discount, and the profit arising from the 
transaction had been carried to the credit of the reserve fund, 
which now stood at £44,042. On the asset side, the Queen's Ferry 
Works stood at £87,087, being about £1,000 less than on the pre- 
vious balance-sheet, the difference being due to small sales and to 
transfers of sundry machinery to Rugby. The shareholders would 
be glad to know that an option had been granted for the purchase 
of these works, and a sum of money had been paid for this by the 
purchasers. The date for completion of purchase was in November 
next. It did not, of course, follow that this purchase would 
actually be completed, for the purchasers might choose to forfeit 
their deposit, and therefore, until the sale was actually completed, it 
would be unwise to place too much dependence on it. There was an 
addition ta patents and developments account. A great part of the 
new work undertaken had been charged against profit and loss account, 
but there were some items which it had been considered reasonable, 
while developing new lines of manufacture, should go against this 
account. Work in progress (£78,339) was unusually high. This 
was partly due to the recent increase in the volume of work in the 
shops, but was mainly due to one large contract for which the 
customers could not take delivery. The past half-year's profit and 
loss account suffered from the loss of profit which this contract 
would have shown, and the current half-year would, of course. 
profit by it. In the profit and loss account the only item showing 
a noticeable increase over the previous half-year's account was that 
for the remuneration of directors, owing to the very valuable addi- 
tion of Mr. Davenport as joint managing director; but even with 
this addition, the total of the debits was a little less than that for 
the previous half-year. Mr. Davenport would be the first to blame 
him if he (the chairman) were to attempt to appraise the value of 
his services to the company. He showed great pluck in throwing 
in his lot with this company at a time of difficulty, and he ex- 
pressed the feeling of every member of the board when he said that 
they owed much to his courage and resource in dealing with the 
very difficult problems that had faced them. 

Mr. F. R. DAVENPORT, in seconding the motion, said that the 
accounts covered only some,three months of his connection with 
the company. He went to it a stranger even to the directors, and 
so had the advantage of reviewing things from a somewhat outside 
and impartial standpoint. The accounts were somewhat deplorable 
from a shareholder's point of view. The extremely low prices were 
really the most serious feature of the present situation, and to meet 
it they were straining every effort to reduce both the shop costs and 
the general expenses of the business. The practical and immediate 
question was what could best be done to keep the company in a 
state of animation, and the most pressing point was that of finance. 
For that reason he hoped the shareholders would support the pro- 
posal for increasing the borrowing powers of the board. He was 
quite satisfied that the company's current business was perfectly 
sound, although they were suffering from the low prices, which 
evil was common to most firms engaged in kindred work, Speaking 
broadly, the works were in a good and up-to-date condition, and 
the quality and efficiency of their products were quite up to the 
standard required by the general market. Their path for future 
work was widened to some extent by the severance of their agree- 
ment with the Diesel Co., which enabled them now to sell not only 
to that company. but to all customers both at home and abroad. The 
question of amalgamation which had been touched upon by the 
chairman was one which the board would keep well in view. 

Mr. BULFORD expressed his regret at the disappointing character 
of the report. Each year. he said, it got worse. He was very sorry 
indeed for Mr. Peache, who had come in to try and do his best for 
thecompany. In his opinion they were in a state of bankruptcy. 
The company was on the rocks, and a good job when it was sunk, 

erather than let it drift on. He appealed to the chairman to 8 
out boldly. and tell them the true position, and then they could 
close the company up. They had had nothing but promises year 
after year, and nobody had got anything out of the company except 
the directors. 

Mr. STUBBS referred to an action pending against the company 
in Manchester, and asked whether the directors had made any 
provision for the £10,000 they were being sued for. 

Mn. G. East said that at the private meeting of a few of the 
largest shareholders with the board a few weeks ayo, he 
the chairman whether no amalgamation meant liquidation, and he 
replied that it did. Mr. Peache had not told the shareholders en 
unless they got the amalgamation through, which he (Mr. Eas 
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did not believe possible; he belleved the company was bound to be 
wound up in the course of a very few months, | 

MB. HOLLAND said he did not believe in crying stinking fish, and 
he did not think they would do any good by running down the 
prospects and the present position of the company. If any salva- 
tion was to be obtained, they must continue for a time at least to 
have confidence in the board. The board had recently been 
strengthened by the appointment of Mr. Davenporf, who gave up 
& most lucrative permanent appointment to join the company, 
which showed his confidence in it. There was a terrible amount of 
competition in the engineering trade, but the Germanus, by means 
of amalgamations or arrangements, avoided that competition to a 
great extent, with the result that in their own country they obtained 
such remunerative prices that it answered their purpose to dump 
machinery on our market at prices at which it could not be pro- 
duced here, owing to the various labour and other restrictions under 
which the engineering trade suffered. 

MR. MARK ROBINSON pointed out that while it was quite right 
for the directors to put the financial position before the share- 
holders in the boldest manner possible, he thought it only fair to 
point out that the loss of £8.000 last half-year included a sum of 
£4.400 written off for depreciation. Therefore, the actual loss was 
only £3,000 odd. On the face of the accounts he saw no reason to 
assume that the large orders in hand would fail to produce at least 
sufficient money to carry on the company for a time. 

The CHAIRMAN, in the course of his reply, said that the share- 
holders might be sure that the board would not attempt to carry the 
company on under its present conditions unless they believed that in 
the end there was a fair chance of again placing it on a satisfactory 
footing. They were trying to struggle through the present 
difficult times in the hope that they would once again make profits. 
With regard to the law suit referred to by Mr. Stubbs, as the action 
was now before the Courts, he could not say anything. 

The report was then adopted. 

Subsequently an extraordinary general meeting was held, at 
which the following resolution was carried unanimously :— 

That Article 57 of the articles of association, viz. :—'' The directors may 
from time to time, at their discretion, raise or borrow, or secure the payment 
of eny sum or sums of money for the purposes of the company, but so that the 
amount at any one time owing in respect of moneys so raised, borrowed, or 
secured, shall not, without the sanction of the company in general meeting, 
exceed 10 per cent. of the paid.up capital of the company, nor, with such 
sanctíon, exceed 50 per cent. of the paid-up capital of the company," be 
cancelled and that Article T3 in Table A in the First Schedule to the Com- 
panies (Consolidation) Act, 1908, be substituted as follows: —“ The amount for 
the time being remaining undischarged of moneys borrowed or raised by the 
directors for the purposes of the company (otherwise than by the issue of 


share capital), shall not at any time exceed the issued share capital of the 
company without the sanction of the company in general meeting." 


Hobart Electrie Tramway Co., Ltd. 


THE Hon. A. Mattei (Chairman) presided on Wednesday last week 
at the offices, Mansion House Chambers, E.C., over the seventeenth 
annual general meeting of the above company. 

The proceedings were purely formal, and on the motion of the 
CHAIRMAN the following report for the year ended December last 
was adopted :— 


The traffic and general receipts, although adversely affected for a short 
period by the New South Wales coal strike, show a substantial increase as 
compered with any previous year, and furnish gratifying evidenceof thesteady 
expansion of the business. Owing principally to the fact that a less sum was 
required to be expended under the head of repairs, maintenance of permanent 
way, &c., the total working expenses show some reduction, and the net profit, 
after providing for debenture interest and all other charges, was £8,241. In 
pursuance of the already approved policy of building up a strong reserve to 
provide for an insurance fund, for prema on redemption of debentures, for 
compensation claims, and for other eventualities, the directors have trans- 
ferred £3,985 from revenue to general reserve account, thus raising the total 
of the latter account to £5,000. Out of the balance they have declared a divi- 
dend on the shares at the rate of 5 per cent. per annum, or ls. per share free 
of income-tax, payable on July Ist next, which will absorb £2,660, and leave a 
balance of £1,997 to be carried forward. The directors state that the plant 
and equipment have been maintained in good condition, and their thanks are 
due to Mr. A. C. Parker, the manager, for the efficiency and economy with 
which the company’s business in Hobart continues to be carried on. Advantage 
was taken of a favourable opportunity which presented itself during the year, 
to acquire a plot of land near the company’s terminus on the New Town route 
at a cost of £475. 


r 


German Electrical Companies, 


THE report of the Kabelwerk Rheydt, of Rheydt, for 1909-10, 
states that the undertaking was in general well employed during 
the year, although the results were unfavourably infiuenced by 
circumstances. In the first place, the sale prices of conductor 
materials stood in no relation to the unusually high charges for 
raw rvbber, and the kinds of rubber worked up by the company 
rose by a further 80 per cent. during the year. Endeavours were 
made to bring about an understanding in regard to the prices of 
insulated wires and cables last winter between the different 
works, but these were unsuccessful. The temporary dissolution of 
the syndicate for heavy cables also had a disadvantageous effect 
upon the year, and many large customers restricted their require- 
` ments in respect of other of the company’s products. In addition, 
the prices of copper, which in general remained on a uniform level 
during the year, were quoted very low at the close of the year. 
The low valuation of the large stocks for contracts already con- 
cluded, represented a reserve which would be of advantage to the 
current year, concerning the prospects of which nothing definite 
can now be said. After appropriating £10,000 for depreciation, as 
compared with £11,000 in 1908-9, the net profits and balance 
forward amount to £530, as against $17,500 in the preceding year. 
It is, therefore, impossible to pay any dividend on the share capital 
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. of £250,000, this result contrasting with the distribution of 8 per 


cent, on $187,500 in 1908-9, 

The directors of the Wolfram Lampen Gesellschaft, of Augsburg, 
whose financial results for 1909-10 were recorded a short time ago, 
state that an upward development in the wire lamp industry was 
manifested in the markets as a consequence of the greater freedom 
of action, although a partial strike during the chief period of 
employment considerably influenced the results. The increased pro- 
duction of all the better known ~undertakings in the branch, and 
the addition of new establishments, led to underselling of com- 
petitors to an extent hitherto unknown, and the company was com- 
pelled to follow the course of prices. It was only possible to 
diminish the effects of the largely reduced prices by an augmentation 
in the turnover, and the deliveries were almost three times greater 
than in the preceding year. The high-candle-power Wolfram 
lamps, which can now be made up to 1,000-c.P., were still 
gaining a larger circle of consumers. It was intended to try and 
obtain compensation for the lower prices in the future by 
increasing the output and reducing the cost of production, and an 
adjoining site has been secured for the purpose of an addition to the 
factory for this purpose. The net profits, after allocating £10,300 
to depreciation, as against £10,100 in 1908-9, reach £2,140, as 
contrasted with a loss of £10,100 in the previous year, on a share 
capital of £150,000, there thus being no dividend for the second 
year of working also. 

The Elektrizitats Gesellschaft vorm. H. Poge, of Chemnitz, 
after providing £7,400 for depreciation in 1909-10, as against 
£10,500 in the previous year, reports net profits of £9,500 as com- 
pared with £6,600. It is proposed to pay a dividend of 7 per cent. 
on the old shares of £75,000, as in 1908-9, and 34 per cent. on the 
new shares amounting to £50,000. 


Brisbane City Electric Light Co., Ltd. 


THE directors' report for the half-year ended July 31st, 1910, states 
that the revenue from the sale of electricity has increased, as com- 
pared with the revenue for the corresponding period of 1909, 29 per 
cent., while revenue from all sources has increased 28 per cent. 
The results of the half-year’s working have been such that the 
usual sums have been placed tothe credit of the franchise purchase 
sinking fund and the accident insurance account, and substantial 
sums to the credit of the renewals, replacements and contingencies 
account. The directors have considered it advisable to establish a 
reserve fund and also a dividend equalisation fund; after making 
these provisions there remains a credit balance of £4,381, which, 
with the balance brought forward from last half-year, makes a 
sum of £6,384 to be disposed of. The directors recommend a 
dividend at the rate of 6 per cent. per annum on the preference 
shares and at the rate of 1U per cemt. per annum on the fully-paid 
ordinary shares, and at the rate of 10 per cent. per annum on the 
contributing shares in proportion to the amount paid up thereon. 
They also recommend the payment on the same date of a bonus 
at the rate of 2 per cent. per annum on the fully-paid ordinary 
shares and at the rate of 2 per cent. per annum on the contributiny 
shares in proportion to the amount paid up thereon. The payment 
of the above-mentioned dividends and bonus, together with the 
dividend duty, will absorb £4,549, leaving a balance of £1,435 to 
be carried forward. The directors again draw attention to the 
good work of the staff, which has greatly contributed to the excel- 
lent results achieved. The building of the new water-side power 
station in William Street is nearly completed, and progress has 
been made with the foundation for the 700-K w. turbo-generator, 
and the erection of the new boilers. The demand for electricity 
is such that, after careful consideration, it has been decided to 
increase materially the capacity of the new station. To this end a 
second boiler and another turbo-generator of 500 Kw. capacity, 
together with the necessary condenser, pumps and economiser, as 
well as a large quantity of underground mains, have been ordered. 


The Paris Popp Co.—A more favourable year is 
recorded by the Compagnie Parisienne de l'Air Comprimé for the 
12 months ended with June 30th, 1910. "The protits from the elec- 
tricity department amounted to £142,000, as compared with 
£98,900 in the preceding year, and those from the compressed-air 
branch were 433. S00, as against £39,000 in the previous year, 
whilst the receipts from interest and dividends in the Compagnie 
de Distribution raise the total to £201,000, as contrasted with 
£161.000 in 1908-9. Both departments suffered damage from the 
inundations, which involved a charge of several thousands of 
pounds. After deducting this sum and various charges. there 
remain net profits of £191,000, as compared with £161,000. The 
sum of & 88.000 has been devoted to depreciation, as against £60,000 
in 1908-9, and out of the balance it is proposed to pay a dividend of 
#1 168. per share. as compared with £1 78. 10d. in the previous 
year. A reduction in working expenses, particularly owing to 
cheaper coal, has contributed towards the more favourable results. 


Direct United States Cable Co., Ltd.— Interim 
dividend of 4s. per share free of income-tax, being at the rate of 
4 per cent. per annum for the quarter ending September 30th. 
1910, payable on and after the 27th inst. 


Caleatta Electric Supply Corporation, Ltd.—The 
direc or: have declared an interim dividend on the ordinary shares 


for the half-year ended June 30th last at the rate of 7 per cent. per 
annum, sich dividend to be payable on November 15th next. 
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MAREET QUOTATIONS. z 


Wednesday, October 19th. 


Latest Forinights 
. Prioe. Ino. or Dec. 


CHEMICALS, ae. 


a Acid, Hydrochloric ee ee por owt. 5j- oe 
» itric ee ee ee ee 70 22/- ee 
a yn Oxalio ee ee oe ee " 287 ee 
a [1] Sul uric ee ee ee » 5/6 ee 
a Ammon ee ee " 43J- oe 
a Ammonia, Muriate (crystal) .. per ton 20 ee 
a ee 98 ee 0 ee oe ee 
e Bleach powder oe ee ee " £5 10 oe 
a Bisulphi of Carbon ee ee » i £18 ee 
a Borax ee ee ee ee ee £16 ee 
e F'erro-Bilicon (60 %) ee se » £9 10 se 
a Copper Sulphate ee 0 0 oe » 218 oe 
e Le 7 Nitrate ee ee eo » £25 oe 
& n White Sugar ee eo [7] £28 10 oe 
a 70 xide eo oe ee T] £283 ee 
a Methylated 8 irit ge ee oe per al. 2/6 ee 
a Potassium, Bichromate, in casks per lb. p ie 
a » Caustio (75/80 96) .. per ton "T 
„  Chlorate .. vs . per lb. ° a. 
: Potassi fa Grantee i7 i å. me 
a um, ee eo ,» . ee 
a Shellac ee ee ee ee per cwt, 88/- ee 
a Sulphate of Magnesia per ton £4 10 T 
a Sulphur, Sublimed Flowers  .. - 26 10 T 
a 0 Reoovered ee ee n ay ee 
e $ Lump ee ee ee 99 ee 
a Boda, Caustic (white 10%) „ A 5 
a » 8 ee ee ee per A 5 oe 
a 8 ee ee es per E ee 
a Sodium Bi ,casks . per lb. Bd. se 
a " Oyanide (basis 100 %) ee pe ` 14. . ee 
METALS, &c. 
b Aluminium Ingots, in ton lote .. per ton £80 eo 
b " W 9 in ton lota ee oe 2119 e 
b NT Sheet, in ton lots ee » £120 es 
p Babbltt 's metal ingots .. .. „ 488 to £145 oe 
c Brass (rolled metal 2 to 1 basis) per lb. ' oe 
e 90; Tube (brazed) ee oe » 4 e ee 
e pe daa) ee 9t . ee 
e » Wies, Sats ee ee es » eza. oe 
c Copper (brazed) .. E " 9d. = 
C n » (solid drawn "S Sid. ss 
gs „ Bars (best selected) .. per ton £70 ss 
g » Sheet oo eo ee "o jin ee 
g [.] ee ae . oe 90 as 
„ (Electrolytic) Bars x n £59 10/- inc. 
e * " Sheets [7] £75 5 10/- inc. 
e 90 L ee £68 5 ee 
e IT] [1 H.C, Wire per 1b, 74d. ee 
í Ebonite Rod ' ee ee ee 50 6/- eo 
f [1] eet ee ee ee 90 5/6 ae 
a German Silver Wire e. > oo í 1/6 84 
h Gutte-percha, fine.. ee OM " , s 
b India-rubber, Para fine .. s6 i 6/4 4d. dec. 
Iron Pig (Cleveland warrants) .. per ton 49/84 534. ino. 
„ W. pt No. 8, P.O. qual. " £1 s 
g Lead, English Ingot eo is " £18 - 
mManganin Wire No. 938 .. . per lb. 6/6 T 
g Mercury eo ee ee ee per bot. £8 12 6 ee 
d Mica (in original cases) smal] .. per lb. 6d. to 1s. T 
d oe 90 » m um , 9/6 to 4j- ee 
" large .. " 4/6 to 8/6 T 
p Phosphor Bronse cas s 11d. ae 
r a „ ro bars & rods » 1,03 os 
8 " » rolled strip & sheet M 1/1 T 
0 Platinum - T ee ee per os. 146/ 6/- inc 
e Silicium Bronze Wire ee per lb. 83d, čs 
r Steel Magnet, in bars ee per ton £56 as 
g Tin, Blook ( ) ee eo 50 2156 to 2157 ee 
a „ Wire, Nos. 1 to 16 .. ee per lb. 1/103 (d. inc. 
p White Anti-friction Metals . per ton £45 to £150 
k Zino, 8h'$ (Vieille Montagne bnd.) m 479 5 10/ inc. 


Quotations supplied by— 


i Bolling & Lowe. 

k Morris Ashby, Ltd. 

4 Richard Johnson & Nephew, Ltd. 
m W. T. Glover & Co., Ltd. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

c Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smith & Co. a P. Ormiston & Bons. 

f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
beh ta Works Co., Ltd. 


g James & e P W. F. Dennis & Oo. 
b Edward Till & Co. 


Norwich Electric Tramways Co,, Ltd.—The report 
of the directors states, according to the Financier, that the 
balance of profit derived from the working of the tram- 
ways during the year to June 30th is £8,377. To this 
has to be added £171 interest and transfer fees received, 
bringing the gross profit for the year up to £8,549. Taking 
into account the sum of £197 brought forward, the amount 
standing to credit of profit and loss account is £8,747. The 
directors recommend that £2.500 be placed to the reserve fund 
account, that a dividend of 14 per cent. be paid for the year, and 
that the balance of £307 be carried forward. Comparing the 
accounts with those for the year to June 30th. 1909, the revenue 
has increased by £1,723, and the expenses by £1,117, showing. 
therefore, an increase of £606 in the profits for the year. 
Materials and wages for renewals and repairs to the track are 
largely responsible for the increase in expenses, which also include 
an amount of £540, the cost of new loops, &c. The number of 
passengers carried was 7,959.035, an increase of 617,511 on the 
previous year, and the number of car-miles run was 1,031,092. as 
against 1,002,258. The earnings per car-mile were 7°93d., and the 
expenses 5'94d., while the earnings per passenger were 0°99d, 


STOCKS AND SHARES. 


Tuesday Evening, 


THOSE indications of better business on the Stock Exchange, to 
which reference was made here a week ago, continue to be much in 
evidence, and there is a certain pleasure in being able to chronicle a 
greatly improved feeling in regatd to markets as a whole. The 
Stock Exchange had a bad time after its rubber-boom, and the 
losses incurred during the slump led to a profound nervousness 
which the substantial recovery in prices during the last few days 
has gone a good way towards allaying. | 

That there will be another rise soon in the Bank Rate and a 
5 per cent. minimum at Christmas-time is considered so probable, 
that the sting of the changes, when the changes come. should de 
found thoroughly discounted. : 

The two most prominent markets of the moment are those for 
Home Railway stocks and rubber shares. Settlement of thedispute 
in the cotton trade has led to an all-round advance in Home 
Rails, to which public buying contributed a part. One of the 
chief rises has been in Brighton Railway Deferred stock, where 
purchases were on a fairly large scale, the dividend estimates being 
the chief attraction. But the electrical issues are quiet, for which 
the wonderfully open weather may turnish some excuse. Travellers 
decline to burrow underground unless com[e'led, and the sunlit 
days are providing unexpected harvests for the overhead methods of 
transportation. 

In spite of this, however, London United Tramways Preference 
have sunk to 40a., and the Debenture stock remains dull. Metro- 
politan Consolidated and Surplus Lands stocks hardened in 
sympathy with the other Home Railway issues, and Districts 
gained +. There are no movements of importance in Underground 
Electric Railway descriptions. It is said that the District Company 
is again about to increase and accelerate its service to some of the 
more outlying localities. 

By way of illustrating how the unexpected persists in happening, 
the change of status in the River Plate Electricity Company's 
capital may be cited. There was a reasonably good market in the 
shares, as shares, but it was thought that greater freedom of dealing 
might be gained by converting these shares into stock. Accordingly 
the step was taken, and, as our price lists have shown for some 
little time, the issues are now quoted as stock. But instead of 


there being a better market, the very opposite has occurred. The 


Ordinary stock is quoted at the prohibitive margin of 15 points 
between buying and selling levels, while as regards the Preference 
there is 10 points difference. Of course, in these circumstances 
dealings have come to be practically a matter of negotiation, and 3 
fall of 5 this week in the Preference stock means nothing more nor 
less than that there is a small seller about; but so far from the 
change being beneficial from the point of view of easy market- 
ability of the issues, nothing further removed from that end could 
have been achieved, as things have turned out. i 

Electricity Supply shares in general are no better. In the metro- 
politan group a fall of 7s. 6d. lowered Brompton Ordinary to 61, at 
which price the return to a buyer is the high one of 74 per cent. 
calculated upon the 10 per cent. dividend, which has been the rate 
regularly paid during the past few years. Charing Cross Prefer- 
ence dipped to 4j. Mexican Electric Light Company 6 per cent. 
bonds continue to fall, and Mexican Light and Power bonds are 
rather easier. 

Mexico Trams have also declined, both as regards the Common 
stock and bonds. The Canadian-South American group is inclined 
to sag somewhat, recent rises having brought in profit-takers. 

Telegraph stocks and shares have been depressed to a slight 
extent. One of the few exceptions is furnished by a substantial 
rise in Amazon Telegraph shares, due to the anticipation of an 
exceedingly good report coming out in a week or so. But Anglo- 
American Telegraph issues are weak, Direct United States shares 
have eased off and West Coast of America are lower. Buying of 
West India and Panama Preferences put the price up j in each 
case, and Indo-Europeans rose ł on the declaration of an interim 
dividend of 5 per cent. Eastern Telegraph Ordinary stock and 
Eastern Extension have gone rather easier. | 

National Telephones are a trifle off, but New York Telephone 
bonds rose to 1003, and are being steadily absorbed by investors. 

Traction descriptions, apart from those already mentioned, are 
generally firm. British Electric Traction Preference shares and 
First Debenture stock have been in demand. Anglo-Argentine 
Trams advanced. and Cape Electrics changed hands at (s. The 
Industrial list is steady. Callender's and Henley's have held their 
rises. Rubber shares are moving highly irregularly. The price ° 
the product touched 7s. 2d. per lb. on Monday and fell to ös. 3d. 
to-day (Tuesday), and the quotations in the share market have been 
fluctuating in unison, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH ais TELEPHONE COMPANIES. 


——————————————————————— 


Closing Business done | pice + | Present 


Stock Closing oak ended 
Present AME or Dividends for the last Quotations Quotations w — Yield 
— Bs Share. "Een Oct.4th. | Oct. 11th, | Oct — |Fall— | per cent. 
— — . — E^ TR 
1906. | 1907. | 1908. | 1909. Highest| Lowest. Li d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 Nil | Nil | Nil | Nil 95 — git — a 90/- 78/9 t B AM 3 
286,500 Do. Deb. Red. Iss. at 98 % Mie t all ! paid Stock | 5 b $ 5 4 5 4 * ay NN * is is 4.2 
255,196, . elephone & Telegraph, Cap $100 ä 8 8 8 8 141 —147x T a6 imd 
68,000,000 |( Do Collas. Trust, 4% Bon areal $100 4% 4% 4 4% 94 — 96 94 — 96 d Mi B Ee 
558,460 x. ES em Telegraph . .. | Stock | 87% | 8495 (£8 4s.| 98 67 — 69 66 — 68 = 9 4 
8,220,770 | Do. do. 6 of Prei. es .. | Stock | 6 6 69516 7 109 —111 1074 — 109% rH - " t 
8,220,770 | Do. do: do. Deferred Stock | 19% | 1 8/- | 25J- 27 A | 116 7 
47,725 | Anglo-Portuguese Tel. 888 Deb. Stock Red. 100 5 5 5 5 1014—1 : io | 9 317 1 
44,000 | Chili Telephone, Nos. 1 to 44 ,000 5 8% | 8 8 8 1 al 81 B6 853 | ad 412 6 
2,449,176 | Commercial Cable, Sting. 500 Wear a, Deb. Bk. Red. Stock 4% 4% 417 4 Bi x 5 T. 
16,000 | Cuba Telegraph 85 10 5 | 6 6 6 : 3 514 3 
6,000 Do. 10 % Pref, e Es $ * 10 10 % 10 10 10 1 17 : 8 3^9 
12,981 | Direct Spanish Telegraph, Ord. e4 5 4% |4 4 4 3 e ^ T = * Ps 
6,000 Do. do. 10 Cum. Pref. T 5  |10 % 10 10 10 M uen Le PL aet - * " 415 
80,000 Do. do. 43 3- Sà 50 44 1 4 4 44 ) 165 161 163 Z^ 116 5 
60,7101; Direct United States Cable 20 4895 | 4 4 — 1 — 488 
86,000 | Direct W. India Cable, 44% Reg. Deb., 110 f 0, R. 100 44% | 44 44 44 100 — : : T 8 EN 3d 
4,000,000 | Eastern Telegraph, Ord. Stock Stock | 7 9$ | 7 7 7 188 = — — Me 415 
000,000 Do. . 8496 Pref. Stock.. 100 8495 | 34 84 34 84 — A : 1555 : ka 5 123 
1,896,706 Do. 4% Mort. Deb. Stock Red. | Stock | 4 % | 4 4 4 gr m B ? + sate T — * 
300,000 Eastern Extension, Y ACAD and * TUM 10 7951" 7 7 121—1 YE ci 10135 | 101 818 5 
752,400 Do. 4% De gh msg Tg Stock | 4% | 4 4 4 100 —1 — es ots 
19 — 
181,127 | Globe Telegraph and Trust 10 | BA% | 5i 89 1 * ** 1015 d^ à 4173 
181,127 Do. do. 6 96 Pref. . vM 10 6 6 6 6 1 19 x a "en 518 4 
150,000 | Great Northern Telegraph, ot Copenhagen. . T 10 20 20 18 ee — — 314 . T 615 8 
17,000 1 zan $ ? i5 25 13 18 18 13 — 5 — — m . e 118 
$41,380,400 Mackay Oo mpasi es a ee r mao TOEL OR 4 4 4 94 — 5 ad. . oe Ad 
,000, 4% Cum. Pref. .. oa .. | $100 4 4 4 4 75 — 80 — 16% - Nil 
894,190 ii Wireless Mns h T im 1 N Ni Nil | Nil : ^ 8548 
72,680 | Monte Video Telephone Co., Ltd. Ord. * ) id 1 6 6 6 % |6 — } ! — i os ee 122 
86.492 Do. do. do. 5 % Pret. P 1 5 5 5% |5 : T 15 T 518 9 
2,225,000 | National Tele hone, Pref. Stock .. ..| 100 6 6 6 0 6 1 ee I r — 34 7 
8,725,000 Do. o. Def. Stock - * 100 5 6 6 6 1214—1 r — : T 332 
15,000 Do. do. 6 Cum. Ist Pref. * — 10 6 6 6 , 5 6 10 pu 1 10 — 1 — * * 5 11 8 
15,000 Do. do. 6 Cum. 2nd Pref. 10 5 6 6 | 6 10 — 1 4 d 52 F Sala sn 
250,000 Do. do. 5% Non-cum. 8rd P., 1 to 250,000 5 5 5 5 | 5 A — 51 N. oif 345 0 
2,000,000 Do. do. 34 Deb. Stock Red. .. | Stock | 34 84 84% 33 98 —100 Sos . 810 8 
,983,598 Do. do. Deb. Stock Red.. 100 4 4 4 9 4 99 —101 : — ; * à 4 14 10 
179,313 | Oriental Telep. and Ele? 1 to 171,504, i, fully paid.. 1 7 8 8% |8 112 10 i? w : "hh 
50,000 Do. do. do. : Cum 1 6 6 6 | 6 1 i ' 4 21 
195,955 Do. do. do. Red. Deb. Stock.. | 100 H 4 1 4 87 — 89 d -— . d 
99,400 | Pacific & European Tel., 4 o uar. Debs., 1 to 1,000 | 100 4 4 4 6 4 98 —100 j : — E. 3 E : 338 
11,839 | Reuter's 2 8 |5 5 % |5 % | 5 95 n m PP. ia . 4.9.1 
145,955 | Telephone Co. of Egypt, 4à 96 Deb. Red. s .. | 100 44 43 44% 4396 99 — i ae . 4838 
3,042 | Submarine Cables Trust.. * ..| Cert. | 6 6 6 96 Rd 133—136 z — ` 375 is . 586 
120,000 | United River Plate Telephone 5 8 8 8 i B 96 7à— "8 z 35 6 . 47H 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 5 5 % 51— 58 $ : L. e 
380,008 W. e of America, 1 to 30,000 & '58, 001 to 58,008 24 | 2) 24 24% * . — m afen TE 164 0 0 
150,000 . c Debs., 1 to 1 500 guar. by Braz. Sub. Tel. 100 4 4 4% 14% —100 y — 2 7 ‘is | is 18.5 
207,930 8 elegraph, Ltd., py s Non Sto og aln m 7 T T a H y 4 : m : a 14 8 rh $15 
000 e toc sa o6 : x) +R GUN i 
pm West India and Panama Telegraph . T 9 10 Nil | Nil | Nil K là— 1 1?2.— 1035 102, EC ' | : Pt ^ Da é 
84,563 Do. do. 63 Cum. Ist et i. 10 | 8% | 6% | 6 6 % —1 9— 103 a 
4,669 Do. Cum. 2nd Pref. H PN 10 Ni |£26 15 143 " | s (16 1 
80,0001 Do. k 5 % Debs., Nos. to 1,800 100 5 % 5 / 5 5% 1013— 1014—1034 | |o 
Í 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
| | 
500, Do. 333 800,000 to 1,300,000 5 yx vs * T sj p "m si MEN r^ + M 4 4 ; 
4,465,674 Do. 4 % Deb. Stock .. | Stock * (ze P 4 ce = e 
932, Auckland E. Trams, 5 % Ist Mort Deb. Stock ..| 100 5 5 5 5 2 108 —105 — “= > r^ 478 
830,000 | Babcock & Wilcox, 1 to 580,000 bs 1 20 20 20 24 | 1 15 xd 1 ii 12 2-4 3 
100,000 Do. do. í 6 % Cum. "Det ede oa ia 6 6 % | 6 | 6 96 | 1g— 1§xd ly— 1 "T * 334 
1,000,000 | British Aluminium 5 ort T * 1 Told Me ws * P za <i | 
B00; British Gen = res pet Ord. Stock . Y 100 = : 4 : 5 : $ T Em m oe ro nn | " 1 
400,000 re r oc a ii. * = gown 
400,000 Do. 455 Cum. Perp. Pref. Stock 8 ..| 100 5 5 5 5 | 108 —111 108 —111 1104 110 , " : 
233,000 Do. Ist Mort. Deb., 1 to 6,250 40 41 4 4 4 102 —104 102 —104 23 416 
212,600 Do. Vancouver Power Debs., 1 to 2, 200 | 100 4 4 4 4 100 —103 100 —103 ie ae T Nn 
1 1 | British Electric Traction A 10 il il l 1 — 1 2 1 n ed ct Nil 
161,437 | Do. do. 695 Cum. Pref. . zd: ^w. 8 % | 14% | Nil 3 2— 8i 0 LN E CHE 
1,478,653 Do. ao 5 % Perp. Deb. Stock .. | Stock | 5 5 5 5 & 87 — 91 xd 5 — = ae EET 4 AE a 
528,986 Do. 4 fo In Deb. Stock Red. | 100 44 43 44 44% 70 — 75 70 — ef se T 38 u 
100,000 British Insulated and rr Cables A 5  |10 10 10 10 61— 7 m d | 41$ 4 
100,000 Do. um. Pref, 5 6 6 6 6 uem - wr | te 
; Do. he 47 85 lst Mort. Deb. Red... | 100 i 44% d» 1% 101 — — | | 131 
01,5791 British Thomson-Houston 44 % 1st Mort. Debs. 100 4 44% | 4 44% "s ESOS 98 —101 | a d ^4 
hne 896 rel ud 5 | Nil | Ni | Nil | Nil | de us ien nta el : 
1,816,353 Do. do. 4 em Mort. Deb. Stock  .. | 100 1% 4% 4% 4% a 614— 63 Vs T d wit 
50,000 |tBrowett, Lindley & Co., . "5 1 Nil | Nil | Nil | Nil 4 T K * Nil 
50,000 Do. do. 6 % Cum. Pref. | 1 Nil | Nil | Nil | Nil TIT tol 14/6 to 15/ 88 $w d Oa en 
140,976 Brush Electrical Engineering, xv 1 to 105 731 . 2 Nil | Nil | Nil | Nil 0 — so f o se | es Nu 
„000 Do. do. aoe cum. 6 9, Pref * 2 Nil | Nil | Nil | Nil 0 — M $5 » m à 
125,000] Do. do. 44 % Perp. Deb. Beos .. | Stock ds hi 44% | 4 & | 81 — = at 87 — 42 "ea 
125,000 Do. . do. 96 Perp. 2nd Deb. Stock.. | Stock | 4 % 4 42 4 22 — 26 22 — 26 970 9073 z à 4 710 
187,610 | Calcutta Trams, i to 197,610 5 8 6 4 2 1 2 a 5 m 58 j 1 : 21 
45, po 96 Cum. Pref., Nos. 1 to 29,890. . 5 5 5 5 5 44— 53 44— 53 as ita i 215-8 
000 41 80 Ist Deb. Stock ++ | 100 | 48% | 48% | 48% | 48% | 96 — 99 97 —100 pa 9 EC 
85,000 Callender’ 8 M Aa eri ee spares co 9e | : ig s i r & | dt- 93 9 — 9 re 5 gx 
40,000 Do. r 1— 51 — b bg » 
300,000 Do. 2 4^ 96 lst ais Deb. Stock Red. | Stock 1% 44 ^ 44% T- T1 1034 —1053 77 | l8 M 4 
491,222 | Cape E. Trams., 1 to 491, x 1 il Nil il SA 93. — git aii git 69/9 050 i5 v5 d 
450,000 Castner-Kellner Alkali, 110 to 450,000 . 1 |8 % 12 % 123 14% $—. 845 31— du indi Sl 2 $4 
210,158 Do. 43 % Ist Mort. Deb. Stock 100 44 44% | 4 44% 105 —108 105 —108 DA j X 33 4 
1,890, Central Fel Railway, Ord. Stock 3s .. | Stock | 4 % 8 4 81 8 96 — 68 — 65 1 8 
Do. do. 4% Pref. Stock . -. | Stock | 4 4 4 | 4 y B4 — 86 B4 — 86 854 rA 
554,655 Do, do. bel. do. Stock 40 2% 9455 | 9 45 | 44 — 46 41 — 46 44 3.410 
1,480,000 | City and South London Railway PM * .. Stock 2396 | 2à 14% | 13% 274— * 274— 284 28 M 
85,000 F aes o RO = T. T 8 5% | 5 il | Nil i 9 s 
st Mort. Re e — 86 : | 
100,00 600 of £100, and 901 11,000 of 450 Rod — )| „ 65 965 x 8 % 80 — 80 " | 
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SHARE. LIST OF ELECTRICAL COMPANIES.—( Continued.) | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


id OB Clos Business done | Rise +| Present i 
Present NAME ru Di nds for the 8 Ocoee week ended or Yield 
Teona, ' Share. last four years. Oct. 4th. Oct. llth. | Oct, lith, 1910. | Fall —| per cent, 
— 15806. | 1907. | 1908, | 1909. Highest, Lowest $ s. d, 
260,000 | Dick, Kerr & Co., 1 to 260,000 . 1 jlo 10 6 5 1 i9. oe 4 i 11 
805,000 Do. 20 6 96 Cum. Pret. 1 to 805,000 1 6 6 6 6 A: I . 131 
271,000 | Do. 44 % Deb. Stock . 100 | 43% 435, | 44% | 44 —101 " l 491 
60,000 | Dublin Unite Trams. (1896), 6 96 Pret., 1to 60, 000 10 6 6 V. 8 $ 6 194— : Mn 
99,961 | Edison & Swan Utd., “ A ” shs., £3 pd., 1 to 99,961 5 4 24 Nil |. n i . sil 
17,189 Do. AT shares, 01—017,189 2 5 24 Ni} | Ni E: — 2 . . PITE 
807,806 Do. 4% Deb. Stock Red. 100 |4 4 1 4 — i E ee | 
67,720 Do. 5 % 2nd Deb. Stock Prov. Certe. all på. 100 5 5 5 5 7l — 80x is e 
112,100 | Electric Construction, 1 to 112,100 9 Nil |' N Nil | Nil i 25, 9i pn S'a J 1 8 
81,880 Do. do. 7 Cum. Pref., 1 to 81,890. . 2 7 AU ag -1% 1 1 EX. 
95.000 | General Electric Co. ü 6 Cum. Pref. ats 10 5 5 5 5 % 7 8 3 M . THE 
200,000 Do. do. Mort. Deb. Stock | 4 4 4 ft 4 96 80 —84 x , ; - 
78,000 Gt. N. & City Rail. Pref. Ord. 5 1 1 to 78,000 10 4 3 NH |. Nil — 1 . . 8304 
96,000 | Greenwood & Batley, 7 %} Cum. Pret. p» 10 7. 7 7 7 101 — 1 i EPI 
80,000 Do. do. 5 & Mort. Debe. s ..| 100 5 5 5 5 102 —1 | : ; T t5 
40,000 | Henley's (W.T.), "Telegraph Works, Ord. .. we b 115 15 15 15 12}— 12 5 2 - UE 
40,000 Do. do o. Pref. 5 4 4 4 hi 5 5% à , v peo 
150,000 Do. Mort. Deb Stock | Stock | 4 4 6, 1 1094 ` » ; bs i4 
50,000 | India-Rubber, Gavia: ph & 5 Works 10 10 10 10 10 % 1 1 - = NB 
87,500 |! Liverpool Overh oe ilway, Ord : 10 N 4 Nil | Nil e. m Ped 
10,000 |! Do. Pref. fully paid 10 5 5 6% | 5 96 . M i 
oon Lotion United ee. aan 1 92 A to 56,007 < s 3 : 2 Ni 2» 1 — i m Nil 
U O. es ee Sd 
125,000 Do. 25: 5 V Cum. Pref., 1 to 125,000 | 10 |5% 5 83% | .. 2— 2 38/9 86/5 | —4 |15 0 0 
1,649,980 Do. i Ist Mort. Deb. Stock.. 100 4 4 4 4 g 66 — 70 " 8 ru 4 th : 
5,782,062 | Metropolitan Consolidate’. M .] 10 |1 1 873— 88i 884 EUN 
2,640,914 Do. Surplus Lands - - ..| 100 2 2 2 2p 65 —61 61 215 + vi 
8,285,000 Do. District m ..| 100 Nil i il nu y om 213 21 +} ‘ Y : 
891,887 | Metropolitan Electric Trams., “Ord. . s ^ 1 T 8 44% 5% .) i — i 15/- . Nil 
814,016 Do. do. Hola NC 1 Nil | Nil M os : 4 — a 10 i^ y Mb. 
500,000 Do. do. 5 Cum. Pref 1 5% 5 4005 5 96 — B 33— l- . 1-541 
596,600 Do. do. 44 % Deb. Stock Red. 100 43% | 4 44 94 — 99 96 — 7 E 1n 
$10,823,200 | Mexico Trams Co., Common Stock . ae "E M" 8 180—132 cd 951 972 —ł 516 
$9,000,000 Do. lst Mort. 60-year 5 % Gid. Bas. as - 215 f 5% 973— 974 — 
245,600 . a" on Pref. 1 5 Ja 5 5% à à . E 7155 
re te s "— i 8— m + 
U ae 8 6 
245,000 Do. 44 % Deb. Stock 100 43 5 4 — 85 B) — * 5 5 
87,850 | Telegraph Constructio on and Maintenance.. i 12 15 vil 15 % 17496 854— 874 854— 87 | 864 : i ; 
140,0001 Do. 4% Deb. Bds., 1 to 1,500 Red., 1900 100 |4 gy 4 4 4 95 | 101 —108 101 — 103 iE a „ 
4.800.000 5 Electric rd % Prior Lien. 2 is "S a a 195 m i 1024—10% Qi | 02} re 
, do. . ee ee SES I ee 
4,900,000. Do. do. 90 1 Bonds x M > igs oe 87 — 39 87 — 89 85 | .. e 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 | 1 Nil 10 5 g Nil i£— 1 ! ia | iode 
66,606 Do. 6% C.P. „20,001 to 80,000 & 125,001 to 141,666 5 .. 16 6 8 1— 1 1— 1 e» DUE 
245, 495 Do. 4 % Ist Mort. Deb. Stock — .. 100 496|4 4954 60 — 70 60 — 70 es | 
ELECTRICITY SUPPLY COMPANIES. 
oe Brompton & Kens. Ee. Lt. Sup., oid yi to Di 09 : ve 10 & " 19 $ n a sie m 11 
Cum e — eo . 
400,000 | Central Electric Supply 4 % Guar. Deb. Stock. | 100 4 4 & 4 4 95 | 100 —108 100 —108 S * 5 
Eee Charing Cross ri strand aaa Od. Pref. i 8 b j & A us 91— : ^am 44 a FU yl ane 
9 0 0 0 um e 5 EC 
UE po eee i: [Uag e e -d | W-a ga m5 |o in] 
’ Oo. 4 e toc — — 
49,496 | Chelsea Electricity Supply, Ord... 5 44% | 44% d 44% 8 4 84— 4 px : H i 
175,000 Do. do. 4} % Deb. Stock Red. .. | Stock 4} 43 we 99 —101 99 —101 b ‘ 395 
70,505 City of London Elec. Lighting, Ord. 40 n 10 6 6- 6 1 11 11 11 11 e" des 
40,000 Do. 695 Cum. Pref., 1 to 40,000 .. 10 6 64 6 6 $ lij— 1 lig— 1 12 iig | . | 420 
400,000 Do. 5 % Db. Stk. re si .. | Btock 5 5 5 5 190 —194 190 —1% 122 : 9 i 
800,000 Do. 43% and. Db. Stk. 100 44% | 43 43 4» 1024 1 82 . Nil 
900 von of urba e Power, Ord. 8 : : 2 : R l 2 il 1 2 1 2 : ‘ 718 1 
, 0 Q. O. e Py 0 
950,000 Do. do. do. 5% Lt Deb. | Stock | .. . [5 6 94 8 . " : ; : 
40,000 | County ot London Electrio Li hting, Ord. 1—40,000 10 5 4 5 5 5 7 7 7 7 : 558 
400000 Do: do. 4 Pres Block 000 stock | 44%, | 44% | 4 40 ms 104 —107 1044-107 439 
» e 8 . T S ae " 
400,000 Do. 1 2nd. Deb. Stock.. | Stock | 4 4 144 d 44% | 100 —103 100 —103 101 : d 5 
99000 n 8 Bleciric en: 1 a Bhares.. : A 1 M Nd S i a? 3 ae 3 Nil 
' Q. H 1 1 ae z 
430,500 Do. 43 % 1st Mort. Deb. Stk. | 100 405 44% | 43 44% | "5 — 78 15 — 78 is ; E 5 2 
$9,150,000 | Electrical Dev.Co.of Ontario, 5951stM tg. Gold poas. $500 Re SEE |5 5 — E» ; $1210 
10,000 | Folkestone, I to 10,000 s 5 5j 53 53 53 4$— 4 4 a , inu 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 ae re 5 5 5 5% | 5 5 4 m “ite 483 
90,000 Do. 44 % Ist Deb. Stock Fas aiid aie 100 43 al 43% d^ 99 —102 1 E vs " 7 518 4 
15,000 | Hove, 1 to 15,000 > 5 9 o6 96 96 1— 7 — rs . 4M 1 
$1,876,000 Kaministiquia Power Co., 5 % Gold Bnds. . 100 ME 5 % 5 $ 1 1 1 1 v $i d 
21,000 n and Enightabridge 9 Ord. 5 110 & 10 89618 6 7 6 7 vs é ded 
90,000 do. 4 €, Deben. Stk. | Stock | 4 4 4 1 | 98 — 95 93 — 95 i : i DE 
90055 London E pent cum DUX ma 2 H 2 2i : 5 m 51 a 51 e 9 
, e "us oe ee 
889,855 Do. do. 1st Mort. Deb. Stk. 5 Rod. Stock | 4à %| 4195 | 4 4 2 90 — 92 90 — 92 - 1 1 
900,000 | Metropolitan riet upply, 1 to 100,000 . 5 8 64% 5 5 44— 1 4 — 33 nS ate 417 i 
76,191 Do. Cum. Pref. 1—71,108 . " 5 4 4495 | 43 1% — 4 4k— 43 M Ve 1 
296,000 Do. ‘ Ist Mort. Deben. Stock. | Stock | 4 4495 | 4h 4 102 —106 102 —105 EE = 134 
248,000 Do. Mort. Deben. Stock Redem. | 8tock 510% 94 % | 82— 85 82 — 85 - Tu 
$6,000,000 | Mexican Electric Light Co., 5% lst Mtg. Gold Buds 100 5 % 5 5 e 5 91 89 — 90 898 | —H 2 9.5 
18,585,000 Do. Light and Power Co., Ltd., Common .. | $100 . 149613 4 884— 89 88 89 89i 618 
$2,400,000 Do. do. "7% Cum. Pref. Stk. | Stock TE aw | $ 7 1 1 1084—1 1094 | 109 Pa ee: 
12,000,000 Do. do. 5% ist Mtg.Gold Bnds. | 100 E .. 5 5% | 94 — 95 931— 94 944 Mg | —i 411 10 
260,000 Midland Electric Corporation, 4$ 96 1st Mort Deb. | 100 u% 44% | 44% | 44% | 96 — 98 96 — 98 ^e ns ~ 217 8 
180,491 | Newcastle-on-Tyne, 8 to 187,500 R 5 8 8 g Bid ds 4.— 4 4- 4 521 
181,500 5% Pref., 1 to 187,500 ; : 5 595165 5 5 96 4 4 4 4 
150,000 | { North Metropolitan lectris Power EUM 100 |.. | .. | |5% | 100 —102 100 —103 ; 4 18 : 
U 
10,852 | Notting Hill Electric Lighting : ..| 10 |7866|7300 |796 | . 12 — 18 12 — 18 ; : H 8 
20,000 | Oxford o M nd AOT tO 091e vs v s 6 17 9 4 7.79 61— 62 1. 62 404 
119,694 River Plate e Elety. Co ve ae ae ae | Btook 23% 6 05,1895, 9 % | 210—295 210—225 219 | 2918 „ 
100,000 1 Non Cu Cum. Pref. E E .. | Stock | 6 6 % | 6 6% | 105—115 100—110 : 95 T4 
200,000 do: 5% Deb. Stk. Red. ..| 100 5 5% | 5 5 % 100 My. 1004—1023 1021 80 , 618 
e d DITE Ra isa ee ete. d 
i . 0. 2 to ^ x — > — * v4 E 
180,000! Do. do. 84 % Deb. Stock Red, | 100 | 84% | 81% | 84% | 34% — 86 81 — 86 s i es 6 
12,000 | Smithfield Markets Electric Supply, Ord. «s 5 il | Nil | Nil ; 11— 2 13 — 2 T- se A 613 4 
65,000 | South London Electric Supply, Or 2 4 8%14%15% D 28— 3 A. id «s es : 4118 0 
180, 100 Do. do. 5 N ist Mort. Deb. 100 i ks 5 | 5 45 99 —102 — 102 es ne . Nil 
120,000 | South Mon Elec. Lt. aka TAF ie : 1 2 ae ve Y5— 1 ft 13 a a 618 1 
142,968 O. e ce . E 4 — 42 $2 any ‘ by "E" | e. 
224,590 Do. do. 43% Ist Deb. Stk. 100 43% 49% 305 44% | 96 — 99 K 96 — 99 m Ps : E: y^ y: 
20 000 e Supply, Ord, Se T . : : % | ` do : 5 í T s deg i — A ys T à 105070 
’ do. um. re Ai * o ^o . — 5 X( — ee oe — * 
315,000 Do. do. 44%, Ist Mort. Db. Stk. Rod. 100 | 44% 43% 43% | 44% | T1 — 79xd | 77 — 79 | E: ede T n 
808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . 1 zt i25 i 2— 3 i-— = Re R 8 
100,000 | Westminster Electric Supply, Ord. a Peru 5 12% 10 x 10 5 10 % 8 — e) 8— 8 „ ga wet 118 
. 4 um. Pre ( e 7o — = vra ra . 
duced from 5% since 81st Dec., 1905) : 
. 
* Unless otherwise stated, all shares are re fully paid. - t ' Quotations on Liverpool 8tock Exchange. 
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TESTS ON BITUMEN CABLES. 
By W. A. TOPPIN. 


BITUMEN is very extensively used as an insulating material 
for electric light and power mains, and the manufacturers 
who insulate their cables with it, and many mains engineers, 
have no doubt accumulated a great deal of information as to 
its special properties and behaviour under working con- 
ditions. Very little of this information has, however, been 
published. "The author is of the opinion that for the insu- 
lating of underground mains for the supply of low-pressure 
direct current, bitumen is a highly satisfactory material. It 
ig cheaper than rubber, and has this advantage over paper 
insulation—that a lead sheath is not necessary, and the need 
for precaution at ends and joints against the entrance of 
moisture is absent. In the case of a fault on a paper-insu- 
lated lead-covergd main, if the lead covering is destroyed 
and moisture is present, it may be necessary to cut out a 
good length of the cable owing to the moisture having 
crept along the paper. If the cable had been bitumen- 
insulated this would not have heen necessary. 

The following are tests made on the bitumen covering of 
cables supplied at different periods, and manifestly treated in 
a different manner during the process of manufacture. 

Chemical Tests.—Three different samples were placed in 
test tubes labelled A, B and C, containing the following 
solutions :— 

A, nitric acid, 1 part to 10 parts of water; B, saturated 
solution of caustic potash diluted with 10 parts of water: 
C, sulphuric acid 1:240 sp. g., diluted with 10 parts of water. 
The tests lasted a month, and the acid solutions had no 
apparent effect on any of the samples. The alkali solution 
B, however, affected two of the samples in a few days, and 
at the end of a month these two samples were converted into 
a spongy mass that could be squeezed into any shape. The 
third sample was only slightly affected. These tests show 
that whilst traces of acid in the wet soil surrounding an 
underground bitumen-insulated cable will have no harmful 
effect, any trace of alkali may quickly cause damage to the 
insulation. 

Heating Tesís.—Samples held in a bunsen flame in air 
caught fire, burning with a yellow flame, evolving a quantity 
of black smoke and only leaving a small amount of hard black 
residue. This only represents working conditions where a 
cable develops a fault in a duct or street box. Where a 
fault occurs on a cable laid solid in bitumen there is no 
escape for the gas evolved, and the pressure gradually 
increases until a hole is blown through the still cool outside 
covering of bitumen, and then the fault develops rapidly. 
In order to watch the effect of heating bitumen under con- 
ditions more closely resembling the case just mentioned, a 
sample was taken and heated in a test tube, having the open 
end slightly closed. At 212° F. the bitumen showed no signs 
of softening. When a temperature of about 400° F. was 
reached a dense white smoke was given off which forced off 
thestopper. This gas was found to be non-inflammable. As 
the temperature increased this gas was replaced by clear 
yellow fumes. These were found to ignite with a little 
difficulty. A peculiar effect was noticed, the fumes condensing 
on the cooler parts of the test tube and running down the sides 
in a dark yellow stream. Just before the yellow fumes were 
given off a small quantity of the material was poured off. 
It was a dark black substance which remained fluid for 
along time. After the fumes started another small sample 
was poured off, and was found to consist of a dark yellow 
oily substance which did not harden. 

Stretching Test.—A strip of bitumen covering was taken, 
24 in. long, and gradually stretched. Cracks started when 
the strip measured 23 in., and by the time 3 in. was reached 
the strip was nearly broken through. On releasing the ten- 
sion it returned to a length of 2} in., but the cracks did not 
close up. Bitumen, of course, compares very unfavourably 
with good rubber in this particular respect, but it is not of 
great importance practically. A more important test from 
a practical standpoint is the one about to be described. 

Cable Bending Test.—A piece of 19/18 cable 2 ft. long, 
insulated with bitumen and tape, with a layer of yarn between 
the copper and bitumen, was bent into a circle, the diameter 


of which was gradually decreased. An induction coil arranged 
to give a l-in. spark was used to test the cable with, as pre- 
vious tests made by the writer had shown that by connecting 
the copper core to one pole and moving a metal point con- 
nected to the other pole over the insulation, the smallest 
pinhole could be localised. The insulation withstood this 
severe test, even when it was bent into a circle of 2 in. 
diameter. The extreme possibility met with in practice was 


- then tried. A bad kink was put on the cable, and the spark 


test showed a crack through the insulation. 

Leakage Tests. — A short piece of cable was taken and a 
large pinhole made through the bitumen to the copper core. 
It was then buried, the ends of the cable projecting above 
the soil, which was kept very damp. A test between the 
cable and an earth-plate 6 in. from the defect showed an 
insulation resistance of 60,000 ohms. A pressure of 250 
volts between the cable and the earth-plate was kept on for 
a fortnight, but the pinhole seemed to have closed up. A 
test showed the insulation resistance of the cable to be now 
50 megohms. A ;-in. hole was then made through the in- 
sulation, the spot marked, the cable buried as before and 
subjected to the same test. The cable insulation resistance 
at the commencement was 40,000 ohms, and at the end of 
the fortnight was 60,000 ohms. 

The second test made was intended to represent a crack 
through the insulation of an underground main. A short 
piece of cable had a large knife cut made through the 
bitumen to the copper, and subjected to a similar test to the 
one just described. At the commencement the cable insula- 
tion was found to be 4,000 ohms. The pressure was kept 
on as before between the cable and an earth-plate, and at 
the end of a.fortnight the current passing was found to be 
0:3 ampere. A 1,000-ohm resistance was inserted in order 
to prevent an excessive current passing, and another test was 
made at the end of the third week. With the 1,000-ohm 
resistance cut out of circuit 1°4 amperes could be passed 
through the fault. In the case of each test the cable was 
connected to the negative pole, as the negative cables were 
found to develop most faults. | 

These tests show that in all probability cables of the 
class under consideration may have pinhole defects existing 
for long periods without interfering in any way with the 
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Fig. 1—HEATING OF WET SOIL BY LEAKAGE CURRENT. 


supply of current. They also show that a large surface of 
copper must be exposed before sufficient current can pass 
to interfere with the supply, provided, of course, that the 
cable is not almost touching a water or gas pipe. 

The Heating Effect of a Leakage Current on the Soil.—1t 
is surprising how rapidly the earth surrounding a fault heats 
up with only a small current passing. The accompanying 
curve, fig. 1, shows the rise in temperature of wet soil due to a 
current of 1:2 amperes passing for three-quarters of an hour. 

Methods of Laying Cable and Precautions to Adopt.—To 
use metal troughing or ducts in laying bitumen-insulated 
cable is, in the author’s opinion, bad practice. It provides the 
cable with a very good earth throughout its entire length, 
aud so increases the risk of leakages. It also provides a 
metallic connection across cables of different potentials, and 
thereby renders short-circuits much more probable. There is 
very little to choose between earthenware or wood troughing 
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and earthenware or fibre ducts. The expansion of copper 
cables, due to an increase in temperature, is of more import- 
ance than many engineers would imagine. The expansion of 
copper per foot per degree Fahrenheit is approximately 
0:0000095 ft. As an example, take the case of a cable 


1,000 yds. in length, and assume a rise in temperature from : 


39? F. to 72? F. This 40° rise in temperature would easily 
take place under ordinary climatic conditions. The expansion 
of this particular cable would be 1:14 ft. Much larger 
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Fie. 2.—LOCALISING A SHOBT-CIBCUIT. 


variations of temperature are of frequent occurrence due to 
cables often working at high current densities. The writer 
recalls the case of a long distributor which developed two 
faults at points where it turned corners, due to the expansion 
and contraction chafing the insulation at these places. A 
smal] amount of slack should therefore be allowed in laying 
long lengths of cable, in order to avoid trouble. 

Great care should also be exercised at the edges of street 
boxes, whether troughing or ducts are used. Services into 
consumers’ premises call for careful consideration, special 
precautions against fire risks being necessary in order to 
avoid heavy claims for damages. For this reason, troughing 
filled with bitumen should not be used. Possibly the best 
arrangement for large consumers is to take the cables through 
carefully bushed iron pipes, and for small ones to use a twin 
cable drawn through a single iron pipe reaching right up to 
the cut-outs. 

Types of Faults.—(1) Cables short-circuited. (2) Cable 
burnt through, either due to short-circuit or long-continued 
small leakage. (3) Leakage to earth from live or neutral 
conductor. : 

The first and second types of faults are fortunately of 
rare occurrence with bitumen cables laid in the manner 
described. The third type is the most common, and causes 
the least annoyance to the consumer and the supply 
authority. 

Methods of Localising Faults.—Short-Circuits.—If a feeder 
drawn into ducts is short-circuited, an inspection of the 
boxes may quickly indicate the spot. A simple and satis- 
factory way of localising short-circuits is to find the resistance 
of the cable from both ends to the defect by means of the 
fall of potential method. In fig. 2, N S8 represents the 
faulty cable, current being passed through it by connecting 
N through an ammeter and resistance L to a live cable, and 
hy connecting s to a neutral connection in order to complete 
the circuit and obtain a fall of potential. "The volt drop 
from N to D is measured by connecting a voltmeter across 
the two short-circuited cables. Then take the ammeter and 
voltmeter to the other end of the cable and repeat the test, 
calling the readings E, and c. 


E 
— x length of cable in yards 
From & to the fault N 


Complications occur in the event of a short-circuit on a 
branch from a distributor. In this case the point where the 
branch is tapped off will be indicated ; the defective cables 
must then be disconnected and another test made. 

In the case of a cable burning through and leaving no 
trace of the spot, it should be tested from both ends to see 
if there is a leakage to earth or a short circuit to another 
cable. The method of testing can be chosen accordingly. 
If there is neither a short nor a leakage, and it is possible to 
get at the cable at either street boxes or services, the cable 
should be made alive at one end and lamp or voltmeter tests 
made at different points. With bitumen cables it is possible 
to puncture the insulation with a fine pointer and test for 
pressure. 


Earth Leakayes.—The best method to use with cables 
laid solid or even if drawn into ducts is the earth potential 
one. It has the following advantages :—(1) No interruption 
to the supply is necessary ; (2) The exact spot is indicated 
even if the defect is at the end of a long branch from a dis- 
tributor; (3) No special apparatus is necessary: 
(4) Climatic conditions do not affect the test in the 
least. 

It is immaterial how much current is leaking to earth 
from the defect, so long as it is not too small. The earth 


surrounding the defect is raised to an abnormal pressure, 
which reaches a maximum immediately over the defect, and 


Fic. 3.—DEVICE FOR LOCALISING LEAKAGE, 


falls away to practically zero pressure several yards away 
from the spot. The simple apparatus shown in fig. 3 
resembles a tramway rail-bond testing appliance. It is 
easy to construct, and answers most requirements. 

The spikes A and B are to push into the ground where the 
cable is laid under pavements or stone sets. One spike is 
pushed into any available space immediately over the cable. 
and the other into the gutter away from the cable route. 
The spikes are connected to the two terminals c and n. 
which are connected to a portable voltmeter suspended fru 


FIG. 4.—LOCALISING A FAULT NEAR A TRAMWAY. 


the shoulders of the tester. The wheel k replaces the spike 
where the cable is laid in soil not covered by any other sub- 
stance. If the ground is at all moist, sufficiently good 
contact is made to ensure a good result. 

The drop of potential in the rails of a tramway svstem does 
not affect the test. The difference between the steady 
readings obtained from a steady earth leakage from a cable 
and the fluctuating pressure due to the working of tramcars 
is very noticeable. An actual example of a test made on à 
defective cable whilst the cars were in operation is shown in 
fig. 4. 

Where the current flowing to earth is less than 3 amperes, 
the author has found it necessary to earth the opposite 
side to that on which the defect exists, in order te 
increase the earth potential round the defective place. 4 
case where this was done is shown in fig. 5. A reading 
of 5 volts was obtained between two points a yard apart 
outside a consumer's premises, although the leakage was 
found to be taking place to the damp wall of the cellar from 
a cable. The fault was on the positive wire at F, and the 
negative cable was earthed at E, thus causing the potential 
of F above earth to be doubled and the leakage current t 


increased, 
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As a cable network calls for a large capital expenditure, 
and is expected to last for a considerable number of years 
when once laid, too much care cannot be given to this im- 
portant subject by engineers. The tendency at present is 
to reduce the cost of distributors and services as much as 
possible, owing to the advent of the  metal-filament 


Fig. 5.—LEAKAGE TEST. 


lamp having reduced the amount of current demanded by 
each consumer considerably. In a few years’ time, however, 
it is to be hoped that electric heating will have become so 
much improved that there will be a large demand for it 
amongst every class of consumer. When that day arrives 
cables will be loaded up to their fullest capacity. 


ELECTRICITY ON THE FARM. 
By G. BASIL BARHAM. A.M.LEE. 


THE majority of farmers are now beginning to realise the 
paramount importance of conducting their business on 
highly scientific as well as strictly commercial lines. The 
day of the rough-and-ready agriculturalist has passed, and 
his place is being taken by the engineer and the chemist. 
Many agricultural and horticultural schools are already being 
established in order to teach scientific methods of cultivation, 
and there is no doubt that in the near future electricity will 
play an important part in the development of agriculture. 

Once its advantages are brought home to him, the 
modern farmer will be desirous of using electricity, and the 
attention of manufacturers as well as of suppliers of energy 
should be directed to this fact. At present no attempt 
seems to have been made in this country to meet his needs. 
In Europe and the United States the scarcity of labour has 
rendered it necessary for the farmer to use power to a 
greater extent than here in England. The result of this is 
that Continental and American manufacturing firms are 
keenly alive to the possibilities which present themselves in 
this direction, and to a limited extent they are already 
meeting the demand for electrically-driven farm implements 
and appliances. British electrical engineers must, therefore, 
be prepared to devote a certain amount of attention to the 
conditions which obtain in farm work and prepare to fill the 
requirements of the agriculturalists of the future. Unless this 
is done there is little doubt that by the time the demand for 
such appliances has reached appreciable proportions in this 
country, they will find the bulk of the business falling into 
the hands of those who have been more wide awake to the 
possibilities which exist in the industry. 

Electric tillage has already been the subject of exhaustive 


experiment in many countries, and the results which have 


been obtained have been extremely satisfactory. - 

In Germany it may be said that the matter has passed 
entirely out of the experimental stage, as the whole of the 
farms owned by the Kaiser, over 100 in number, are worked 
electrically. In Austria, as well as in Germany, the employ- 
ment of animal labour has been largely superseded by elec- 
tricity. Naturally the results obtained have been most satis- 
factory in the districts served by the large power distribution 
companies. In the United States in particular, electric 
railways serving rural districts have stimulated the demand 
for electric power, and in one instance that might be men- 
tioned, about 15 electrically-equipped farms are supplied 
with energy from one electric railway in the short space of 
ix miles of rail. The advantage to a railway company which, 
finding itself with a surplus of power, is able to dispose of 


it in this way, at an average return of 2d. per KW.-hour, 
will be apparent. | 

In electric tillage there are three systems which can be 
adopted. .In the first of these a similar plough is used to 
that employed in steam ploughing, and the plough is either . 
hauled backwards and forwards by means of two motors, one 
on either side of the field, or else one motor is used, the 
place of the other being taken by a simple pulley. Iu either 
case the traverse is automatically carried out. This is the 
system which the writer understands is in use in all the 
existing installations which are being run commercially and 
not experimental. The expenses in connection with this 
method are perhaps heavier than with either of the 
other two methods, in which the plough is self-propelled 
either by an accumulator or by means of a trolley and 
overhead wire, the plough being fitted with a means of 
hauling upon a rope fixed to movable supports at each aide 
of the field. The two motors required add to the initial 
costs, and as three attendants are required instead of one, or 
two, the running costs are also somewhat higher. But the 
weight of both plough and cells, where the accumulator 
system is used, is so great as to cause the plough 
to cut too deeply even where depth guides are pro- 
vided ; and the upkeep of a heavy battery worked 
under the conditions which are met with during plough- 
ing is a costly matter. The use of an overhead trolley 
wire also has many and serious disadvantages. The cable 
rapidly wears out, and the span is so great in the average 
field as to render it a difficult matter to keep the cable taut 
and clear of the ground when the plough is at the com- 
mencement or end of its traverse. 

It will be evident that ploughing by means of electricity 
will, for a time at any rate, be carried out only by those 
who are farming on a large scale. Few small farms are 
equipped with either threshing machines or power ploughs, 
there being generally someone in the district who is 
prepared to hire out such appliances. A further point 
that must be taken into consideration is the fact that, plough- 
ing is an operation which is carried out by all farmers at 
about the same time. 

But such difficulties are not insurmountable, and when it 
is once realised that the working expenses are far lower than 
when horse or steam power is used, it will not be long 
before a demand is created that engineers will be quite 
well able to meet. When power is taken from railways 
for ploughing purposes, it is only supplied during the 
slack portions of the day; and when supplied by a power 
company, it would not, of course, be available during the 
lighting period. 

At Turin, in Italy, an interesting system has been tried. 
The writer understands that three-phase current was used, the 
farm being equipped with a 25-H.P. transformer. A plough 
of the three-furrow Fowler type, exactly the same in every 
respect as that used with steam power, was employed, and 
the maximum depth of cut which could be obtained was 
20 in. The plough was guided by means of a steering 
wheel placed adjacent to the driver's seat. A 30-H. P. 
motor was used, running at a speed of 950 R.P.M., and the 
drum of the windlass was driven through reduction gearing. 

It is said that during the course of the trials the maxi- 
mum depth of cut obtained was 10 in., owing to the bad 
ground, which was hard and compact. The speed of the 
plough was approximately 150 ft. per minute, and the con- 
sumption of power between 12 and 15 H.P. The length of 
each furrow was 1,140 ft., and allowing for turning the 
plough at the end of each traverse, each run occupied about 
eight minntes, so that it was demonstrated that a three- 
furrow plough was capable of ploughing an acre of ground 
to a depth of 10 in. in about four hours. 

One of the most interesting of the many electrically- 
equipped farms is situate at Chazy, New York. Here an 
ample supply of power is available, as two streams have 
been dammed and a hydro-electric equipment capable of 
supplying 192 Kw. has been put in. On the smaller stream 
the plant consists of two reaction water turbines, automatic- 
ally governed, and direct coupled to a 124 and a 30-Kw. 
dynamo, generating at 220 volts D.C. In connection 
with the second stream, two large turbines, belt coupled to 
50 and 100-kw. generators, have been laid down. Three-phase 
current, at 60 cycles, 2,300 volts is generated here, and trans- 
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formed down at the farm station, where a 224-Kw. direct- 
current steam-driven set, generating at 110-150 volts, is 
used as a stand-by. | 

>: In the aggregate the motors used on the farm amount to 
124 H.P., and amongst other purposes electric power is used 
for hay hoists, root cutters, cream separators, churning re- 
frigerating, milling, bone cutting and grinding, wood-working 
machinery, engineering tools, including lathes and drilling 
machines, pumping water, washing and mangling, and for 
driving centrifugals in the laundry. It is stated. that 
motors are about to be installed for sheep shearing and horse 
clipping. Amongst the minor uses to which electricity is 
applied* at this farm is driving a piano player and an ice- 
cream freezer. It goes without saying that electric heating 
and cooking appliances as well as electric fans are installed. 
Flame arcs are used in the yards, the buildings being lighted 
throughout with incandescente, and the lighting of the roads 
leading to and about the farm is in contemplation. 

"There are, of course, many other directions in which 
electricity can be and is applied on farms, such as plant 
culture, dairy work, market gardening and even chicken 
raising, but they are too specialised to be dealt with here. 


PROCEEDINGS OF INSTITUTIONS. 


-Eleetric Power in the Iron and Steel Industry. 
By J. J. ELINK SCHUURMAN (Baden, Switzerland.) 


(Abstract of Paper read before the IRON AND STEEL INSTITUTE, 
September, 1910.) 


FOR some time serious attention has been given to the most 
economical manner of utilising blast-furnace gases for all pro- 
cesses in the manufacture of steel which require mechanical 
energy. Economical utilisation necessitates centralisation of the 
power, for which electricity furnishes the most efficient and con- 
venient means, | ' 

At the present time steam turbines or gas engines are used 
for driving the electrical generators. Against the better heat economy 
of the gas engines must be put the lower first cost of steam turbine 
installations, amounting to approximately 25 per cent. It depends 
on circumstances which drive is to be preferred, and a combined 
drive is often suitable. In Germany, for instance, several steel 
works have gas power stations in which are installed one or more 
steam turbines. The latter, by taking up the overloads, lessen the 
danger of the gas engines falling out of step. 

Most of the older steel works installed continuous current. At 
the present time, owing to the extent of the installations of modern 
steel works, alternating current is usually adopted; its only 
disadvantage, until recently, lay in the impossibility of regulating 
the speed of A.C. motors in an economical manner. This disadvant- 
age has since been overcome in several ways. 


SPEED REGULATION OF THE MOTORS. 


Rolling Mills.—For the driving of rolling mills it is often 
necessary to obtain different no-load speeds, depending upon the 
rolling programme. The sort of mill used will determine whether 
these speeds should remain constant from no-load to full:load, or 
whether a drop of speed is required. The latter will bethe case for 
blooming or similar mills, with which considerable peak loads 
are experienced, which must be taken up by the use of rotating 
masses. For wire mills and the like, where the load remains fairly 
constant, a drop of speed is not necessary. 

À constant output for all speeds is often required for mill 
operation—that is to say, an increase of torque at decreasing speed, 
which may lead to an increased production. 

Blowers.—Recently high-speed rotary blowers, which have 
certain advantages when compared with reciprocating blowers, 
have more and more been adopted. Reliability of operation, 
absence of all mechanism liable to wear, less attendance required, 
continuous and steady delivery of air, give the rotary blower a con- 
siderable superiority over the reciprocating. Further, it occupies 
much less 100m, and its first cost is smaller. 

When the speed is constant the high-speed rotary blower produces 
a pressure which is practically independent of the volume of air 
delivered. the volume depending only upon the section of the 
tuyeres. A change of pressure can be obtained by varying the 
speed, and as the pressure increases approximately with the square 
of the velocity, comparatively small alterations in the speed will 
suffice to produce the pressure-variations necessary for the operation, 
while the efficiency-curves remain practically the same. 

The needs of the blast-furnace blowers are comparatively easy to 
meet. Steel-works blowers, however, require to supply pressures 
from 5 to 35 lb. per sq. in., as well as a widely varying volume of 
air. The driving motor should consequently in this case permit 
of a wide range of speed regulation, and preference must be given 
to that form of speed regulation for which the once-adjusted 
speed does not vary between no-load and full-loadl. 

Minor | Operations, —Besides the principal operations above 


mentioned, viz, rolling-mills and blowers, various small drives 
requiring regulation of speed come into account, such as live 
roller-beds, cranes, transporting apparatus of all sorts, hoists 
hydraulic pressure pumps, &c. Most of these drives must also be 
reversible. ° 

The continuous-current motor is well adapted to the different 
forms of speed regulation. The most varied characteristics may be 
obtained with the shunt, compound and series motor. 

The three-phase induction motor has the great advantages of 
simplicity and safety of operation, but in its original form the 
speed' cannot be economically regulated. The simplest means of 
varying the speed is to insert an adjustable resistance into the 
rotor circuit. This method has often been used for regulating 
the speed of rolling mills, but is very uneconomical. 

Another disadvantage of this system of regulation is that fora 
once-adjusted slip resistance the speed changes to a very great 
extent with variations of the load, and rises to practically its 
normal value at no-load. This may be of great inconvenience in 
the operation of rolling mills, as it is just when running light that 
a low speed is required in order that the rolls may be sure of getting 
a hold on the steel. | 

The power factor is another characteristic of the induction 
motor to which close attention should be given. 

Industrial plants which are driven by induction motors have 
usually a power factor between 60 and 85 per cent., although the 
upper limit is but seldom reached. Rolling mills are examples of 
installations with a low power factor. The reasons for this are 
that low-speed motors (which naturally have & low power factor) 
are commonly employed, that the load has an intermittent 
character, and that rolling-mill motors have large air gaps for 
mechanical reasons, so that their magnetising current is large. 

From the foregoing it results that the induction motor in its 
original form possesses disadvantages for the driving of iron and 
steel works machinery. From a suitable motor should be expected 
an easy and efficient speed regulation, and, if possible, compensation 
of the phase difference, resulting in a favourable power factor. 
Recently certain systems of economical speed regulation for 
induction motors, which fully meet these requiremente, have come 
into use. 

The first of these systems was brought forward by Dr. A. 
Scherbius. Theslip-rings of the induction motor are connected 


INDUCTION MOTOR 


Fig. 1.—PRINCIPLE OF SCHERBIUS REGULATION. 


with a so-called regulating motor" of the three-phase commu. 
tator type (see fig. 1). It is generally shunt-excited, and for all 
practical] purposes can be regarded as operating as a continuous 
current machine. i 

The speed regulation of the main induction motor is obtained by 
adjusting the excitation of the commutator motor. As 18 well 
known, the slip of an induction motor is proportional to the rotor 
voltage. When the rotor voltage is forced by external means to 
increase, the speed will have to decrease. For a strong excitation 
of the regulating motor the speed of the main motor will cons 
quently be low, whereas for weak excitation it will be in the 
neighbourhood of synchronism. As the armature voltage of the 
regulating motor, which differs from the rotor voltage of the induc: 
tion motor only to the extent of the ohmic drop in voltage, merely 
depends upon the excitation, the speed will remain constant from 
no-load to full-load. When a drop of speed is required between no 
load and full-load, in order, for instance, to make use of the fiy- 
wheel effect of the rotating masses, the regulating motor is pr% 


vided with a compound exciting winding; the speed will then drop 


from no-load to full-load over a certain adjustable range. Finally. 
a series excitation can be provided, which entails a form of regula- 
tion similar to that by resistance. ; 
The regulating motor can be coupled mechanically to the main 
motor, so that the slip energy is given back to the main die 
shaft; or the regulating motor can be coupled with a 5T cal 
induction generator, which converts the slip energy into electri " 
energy, and returns it to the line. The first arrangement !“ 
general, the better one, as, with decreasing speed, the torque CAN". 
increased, whereas, in the case of the second arrangement, only 
constant torque is available. „ in the 
A great advantage of the Scherbius regulating system lies m 
possibility of extending the regulation above synchronous 5 ig 
The result is that the regulating motor can be built smaller to 
possible with regulation solely under synchronism. In ° the 
obtain over-synchronous speeds, it is only necessary to jan 
direction of the excitation of the regulating motor. i 
then runs no longer as a motor, but as a generator. speed 
frequency of 50 cycles per second, 3,000 R.P.M. is the highest the 
which can be obtained in the ordinary way, this bem 
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synchronous speed of a two-pole motor. The next lowest speed is 
1,500 R.P.M. for a four-pole motor, The advantage of being able to 
obtain intermediate speeds, and, ahove all, speeds over 3,000 R.P.M., 
is obvious. Such a degree of speed regulation, has. hitherto been 
unattainable with induction motors. 


The Scherbius system alse. permits of compensating the phase 


difference between current and voltage. of the main motor, so that 
its power factor becomes unity, independently of the load. By 

a small change in design, the regulating motor can be made to 
supply the magnetising current necessary for the excitation of 
the.main motor. The generators at the power station, and the 
transmission line, are then relieved from delivering this wattless 
current. If necessary, the regulating ;motor can also be designed 


to supply the excitation for other motors on the line, and thus will 


contribute still further to raise the power-factor of the entire system. 

The Scherbius system may be used for new installations, as well 
as in connection with induction motors which already exist. 

A second system, designed to bring about an economical speed 
regulation of induction motors, is shown diagrammatically in fig. 2, 
and is due to Mr. C. Krümer. The slip.rings of the main motor 
are connected to a rotary converter which changes the slip energy 
into continuous current. The latter is used to feed a continuons- 
current shunt motor, which is coupled. mechanically to the induc- 
tion motor and returns the slip energy to;the main driving-shaft. 


The speed is régulated by varying the resistance in the shunt field. 


Fig. 2.—-PRINCIPLE OF KRAMER REGULATION. 


of the auxiliary motor. | 
voltage and the D.c. iM of the rotary converter will increase. 


At the same time the A.C. voltage at the slip-rings must increase, 


as the D.C. and A.C. voltage of & rotary converter stand in a fixed 
relation to each other. The speed of the main motor will thus 
decrease. 

The speed of the rotary converter depends upon the rotor fre- 
quency of the main motor, and is proportional to the regulation. 
When the main motor runs at normal speed, the slip and rotor fre- 
quency are small, and the rotary converter turns very slowly ; 
when the regulation is 50 per cent., the rotor frequency is 50 per 
cent. of the line frequency, and the ‘speed. of the rotary converter 
increases proportionally. As the voltage of the slip rings should 
also increase in proportion to the regulation, and as in general vol- 


tage and speed are proportional values, it results that the design. 


of the rotary converter is practically independent of the amount of 
speed reduction required. For this reason the Kramer system is 
very suitable for wide ranges of regulation. 

The available output remains constant over the entire range of 
regulation, as the slip energy is returned to the main driving shaft. 
The power factor of the main motor may be improved to unity by 

adjusting the excitation of the rotary converter accordingly. 
Ihe single-phase commutator motor of the Déri type offers a 
third solution to the problem of economical speed regulation for 
smaller outputs, and has the advantages of extreme simplicity and 
ease of regulation. This motor belongs to the repulsion motor 
class. For each pair of poles the motor has four brush-holders, 
two of which are fixed and two movable. Each set of fixed brushes 
is connected electrically to a set of movable brushes. At rest, both 
are in line on the commutator at the pole-centre. When the 
movable brushes are shifted to the right, the motor turns to the 
left, and rice versd. The result is that reversal is possible without 
any switching over. The farther the movable brushes are shifted 
from the zero position, the more the torque increases. Normally 
the motor can start with two to two and a half times the normal 
torque and possesses a large overload capacity. When required, it 
may be designed for still higher starting torques. 

The motor has a séries characteristic, or more exactly, an infinite 
number of such characteristics, each being for a certain position of 
the brushes. By moving back the. brushes over the zero position 
during running, regenerative control can be obtained. 

When the output is small, the single-phase Déri motor will hardly 
affect the even distribution of the load on the three phases of the 
system, especially if there are several such motors which can be 
divided over the different phases. But when large motor outputs 
come into question, it is better to make use of a double-commutator 


| When resistance is cut out, the armature 


motor, which electrically consists of two Déri motors mechanically 
built into one. With it the load is quite as equally distributed. 
over the different phases as in the case of a normal induction- 
motor. 


PRACTICAL APPLICATIONS OF Seto N 


Rolling - mill motors require large outputs, for which the indus 
tion-motor is the most appropriate. For its regulation both the 
Scherbius and Krümer systems are suitable. 

At the Differdingen Steel Works (Luxemburg) a wire mill is in 
operation, driven by an induction-motor of 2,000 H. P. and 150 R. P. M., 
which is regulated by means of a Scherbius regulating set of 
210 K.V.A. and 750 R.P.M. The latter produces a 10 per cent. drop 
of speed between no-load and “full-load. At the Deutscher Kaiser 
Steel Works, Bruckhausen, Germany, a bar-mill is driven by a 
1,800-H.P. induction- motor at 375 R.P. M., with 50 per cent. repulsion, 
and 5 per cent. drop of speed between no- load and full-load. The 
Scherbius set is built for 400 K.v.A. and 750 R.P.M. Several other 
installations are in course of construction.. 

The Krämer system is already in use in a few sálling: mills.. 

For small rolling-mills of special type, such as plate-bending 
machines, corrugated tube mills, &c,, the Déri double commutator 
motor does good service. For the Borsig Works, in Upper Silesia, 
two double-commutator motors, each for 250 H.P. normal and 
400 H.P. maximum output, are at present in course of construction 
for the operation of a corrugated tube mill. 

For the operation of blowers at variable speed, the Scherbius 
system with regulating set is often very useful. The arrange- 
ment with direct-coupled regulating motor is in this case less 
favourable because of the high speed of blowers. 

A fan motor of 850 H.P., 365 R.P.M., has been installed at the 
Gelsenkirchener mines, the speed of which can be regulated to the ` 
extent of 26 percent. An electrically-driven blast-furnace blower : 


is in-use at the Skinningrove Iron and Steel Works, Yorkshire, for 
an output of 24,000 cb. ft. of air per minute, at a pressure of 7 lb. 
per sq. in. , the speed being 2,360 k. P.. 


The Déri motor is very suitable for most of the auxiliary drives 
in steel mills which require regulation. 

In the casó of live rollers which require constant reversing, the 
starting conditions are severe because of the acceleration of all the 
moving parts. To this class. of service the Déri motor, with its 
high starting torque, is well adapted. For the operation of blast- 
furnace hoists it is to be preferred to the induction motor on 
account of its smooth acceleration and the smaller carrent peaks 


which it produces, while it permits of entirely automátic operation. 


The Déri motor is well adapted also to the operation of travelling 
cranes, Its use reduces the controlling apparatus in the driver's 
cage to three levers, or handwheels, each of wate serves to shift 
the brushes of one of the motors, 


DISCUSSION. 


Mr. J. Cook, in opening the discussion, said that three-phase 
alternating current was the most suitable for steelworks. The 
only objection to it, compared with direct current, was that the 
motors did not lend themselves so easily to speed regulation, and 
that there was usually a difficulty with the power factor, which 
might often be as low as 0'6. The Scherbius motor afforded a 
means of varying the speed of three-phase induction motors, and 
also of rectifying the power factor to any desired extent. The 
matter of improving the power factor was an important one 
because it allowed the feeder cables to the motors to be made of 
lighter sections. It also allowed the generating sets to be used 
very nearly to their full capacity, so.that if the power was 
generated through a privately owned plant in the works, a good 
power factor, or a means of regulating the power factor, would 
save capital cost. On the other hand, if the power was obtained 
from a public supply, the fact that they could guarantee the power 
factor not to fall below 0°8 would enable a much better contract to 
be made. It was not necessary to rectify the power factor to put a 
Scherbius set on each motor; generally, it would be sufficient to 
put it on one ortwo of the large ones, preferably those which were 
also required to run at different speeds. Another application of 
the Scherbius sets for varying the speed was their use with buffer 
fly-wheel sets, the object being to take the peak loads. The best 
known system was the Ilgner, but the Scherbius motor allowed a 
simpler arrangement to effect the same results. 

Mr. C. A. ABLETT said the author described the Déri single- 
phase motor, and explained the method of obtaining speed regu- 
lation. He thought it would have added to the value of the 
paper if the author had described the method of starting both the 
Scherbius and the Déri systems. Mr. Schuurman stated that 
when a new rolling mill was started, it often could not be 
determined beforehand what would be the most favourable speed 
for the process. In some cases, when a variable-speed motor 
had been installed, it was found that a greater output could be 
obtained, because with electrical driving a steadier speed was main- 
tained, and the man soon got used to handling the material at a 
higher speed; and so, if the speed was brought up gradually, a 
greater output could be maintained. It seemed to him that the 
Scherbius system was, in a sense, a makeshift. If the three-phase 
motor had attained a greater development, he did not think it 
would be found necessary to use it in the rotor circuit of an 
ordinary induction motor. 

Mk. A. LAMBERTON advocated the steam turbine in preference to 
the electric generator or gas engine, and said that in Germany 
several gas-driven steelworks were installing steam turbines. At 
Messrs. Markham's works at Chesterfield the blowers for the 
blast furnace were driven by means of turbines, One could not be 
otherwise than struck with the great ability of electrical engineers 
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and earthenware or fibre ducts. The expansion of copper 
cables, due to an increase in temperature, is of more import- 
ance than many engineers would imagine. The expansion of 
copper per foot per degree Fahrenheit is approximately 
0:0000095 ft. As an example, take the case of a cable 


1,000 yds. in length, and assume a rise in temperature from : 


329 F. to 72? F. This 40? rise in temperature would easily 
take place under ordinary climatic conditions. The expansion 
of this particular cable would be 1:14 ft. Much larger 
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Fic. 2.—LOcALISING A SHORT-CIBCUIT. 


variations of temperature are of frequent occurrence due to 
cables often working at high current densities. The writer 
recalls the case of a long distributor which developed two 
faults at points where it turned corners, due to the expansion 
and contraction chafing the insulation at these places. A 
small amount of slack should therefore be allowed in laying 
long lengths of cable, in order to avoid trouble. 

Great care should also be exercised at the edges of street 
boxes, whether troughing or ducts are used. Services into 
consumers' premises call for careful consideration, special 
precautions against fire risks being necessary in order to 
avoid heavy claims for damages. For this reason, troughing 
filled with bitumen should not be used. Possibly the best 
arrangement for large consumers is to take the cables through 
. carefully bushed iron pipes, and for small ones td use a twin 
cable drawn through a single iron pipe reaching right up to 
the cut-outs. 

Types of Faults.—(1) Cables short-circuited. (2) Cable 
burnt through, either due to short-circuit or long-continued 
small leakage. (3) Leakage to earth from live or neutral 
conductor. ä 

The first and second types of faults are fortunately of 
rare occurrence with bitumen cables laid in the manner 
described. The third type is the most common, and causes 


the least annoyance to the consumer and the supply. 


authority. 

Methods of Localising Favdts.—Short-Circurts.—If a feeder 
drawn into ducts is short-circuited, an inspection of the 
boxes may quickly indicate the spot. A simple and satis- 
factory way of localising short-circuits is to find the resistance 
of the cable from both ends to the defect by means of the 
fall of potential method. In fig. 2, N 8 represents the 
faulty cable, current being passed through it by connecting 
N through an ammeter and resistance L to a live cable, and 
by connecting s to a neutral connection in order to complete 
the circuit and obtain a fall of potential. The volt drop 
from N to D is measured by connecting a voltmeter across 
the two short-circuited cables. "Then take the ammeter and 
voltmeter to the other end of the cable and repeat the test, 
calling the readings E, and (, 


E 
-> X length of cable in yards 
From & to the fault = -! ee reenter ca os 


Complications occur in the event of a short-circuit on a 
branch from a distributor. In this case the point where the 
branch is tapped off will be indicated ; the defective cables 
must then be disconnected and another test made. 

In the case of a cable burning through and leaving no 
trace of the spot, it should be tested from both ends to see 
if there is a leakaze to earth or a short circuit to another 
cable. The method of testing can be chosen accordingly. 
If there is neither a short nor a leakage, and it is possible to 
get at the cable at either street boxes or services, the cable 
should be made alive at one end and lamp or voltmeter tests 
made at different points. With bitumen cables it is possible 
to puncture the insulation with a fine pointer and test for 
pressure, 


Earth Leakayes—The best method to use with cables 
laid solid or even if drawn into ducts is the earth potential 
one. It hasthe following advantages :—(1) No interruption 
to the supply is necessary ; (2) The exact spot is indicated 
even if the defect is at the end of a long branch from a dis- 
tributor; (3) No special apparatus is necessary; 
(4) Climatic conditions do not affect the test in the 
least. 

It is immaterial how much current is leaking to earth 
from the defect, so long as it is not too small. The earth 


surrounding the defect is raised to an abnormal pressure, 
which reaches a maximum immediately over the defect, and 


Fic. 3.—DEVICE FOR LOCALISING LEAKAGE. 


falls away to practically zero pressure several yards away 
from the spot. The simple apparatus shown in fig. 3 
resembles a tramway rail-bond testing appliance. lt is 
easy to construct, and answers most requirements. 

The spikes A and B are to push into the ground where the 
cable is laid under pavements or stone sets. One spike is 
pushed into any available space immediately over the cable. 
and the other into the gutter away from the cable route. 
The spikes are connected to the two terminals c and 5. 
which are connected to a portable voltmeter suspended from 


Fig. 4.—LocALISING A FAULT NEAR A TRAMWAY. 


the shoulders of the tester. The wheel E replaces the spike 
where the cable is laid in soil not covered by any other sub- 
stance. If the ground is at all moist, sufficiently good 
contact id made to ensure a good result. 

The drop of potential in the rails of a tramway system does 
uot affect the test. The difference between the steady 
readings obtained from a steady earth leakage from a cable 
and the fluctuating pressure due to the working of tramcars 
is very noticeable. An actual example of a test made on 4 
defective cable whilst the cars were in operation is shown in 
fiv. 4. 

Where the current flowing to earth is less than 3 amperes, 
the author has found it necessary to earth the oppost" 
side to that on which the defect exists, in order t” 
increase the earth potential round the defective pue. - 
case where this was done is shown in fig. 5. 4 Pe Pi 
of 5 volts was obtained between two points à yard oe 
outside a consumer's premises, although the o ure 
found to be taking place to the damp wall of the cellar in 
a cable. The fault was on the positive wire at F. A" c 
negative cable was earthed at E, thus causing the a e 
of F above earth to be doubled and the leakage current t 
increased, 
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As a cable network calls for a large capital expenditure, 
and is expected to last for a considerable number of years 
when once laid, too much care cannot be given to this im- 
portant subject by engineers. The tendency at present is 
to reduce the cost of distributors and services as much as 
possible, owing to the advent of the  metal-filament 


Fic, 5.—LEAKAGE TEST. 


lamp having reduced the amount of current demanded by 
each consumer considerably. In a few years’ time, however, 
it is to be hoped that electric heating will have become 80 
much improved that there will be a large demand for it 
amongst every class of consumer. When that day arrives 
cables will be loaded up to their fullest capacity. 


ELECTRICITY ON THE FARM. 
BY G, BASIL BARHAM, A.M.I.E.E. 


THE majority of farmers are now beginning to realise the 
paramount importance of conducting their business on 
highly scientific as well as strictly commercial lines. The 
day of the rough-and-ready agriculturalist has passed, and 
his place is being taken by the engineer and the chemist. 
Many agricultural and horticultural schools are already being 
established in order to teach scientific methods of cultivation, 
and there is no doubt that in the near future electricity will 
play an important part in the development of agriculture. 
Once its advantages are brought home to him, the 
modern farmer will be desirous of using electricity, and the 
attention of manufacturers as well as of suppliers of energy 
should be directed to this fact. At present no attempt 
seems to have been made in this country to meet his needs. 


In Europe and the United States the scarcity of labour has 


rendered it necessary for the farmer to use power to a 
greater extent than here in England. The result of this is 
that Continental and American manufacturing firms are 
keenly alive to the possibilities which present themselves in 
this direction, and to a limited extent they are already 
meeting the demand for electrically-driven farm implements 
and appliances. British electrical engineers must, therefore, 
be prepared to devote a certain amount of attention to the 
conditions which obtain iu farm work and prepare to fill the 
requirements of the agriculturalists of the future. Unless this 
is done there is little doubt that by the time the demand for 
such appliances has reached appreciable proportions in this 
country, they will find the bulk of the business falling into 
the hands of those who have been more wide awake to the 
possibilities which exist in the industry. 

Electric tillage has already been the subject of exhaustive 
experiment in many countries, and the results which have 
been obtained have been extremely satisfactory. : 

In Germany it may be said that the matter has passed 
entirely out of the experimental stage, as the whole of the 
farms owned by the Kaiser, over 100 in number, are worked 
electrically. In Austria, as well as in Germany, the employ- 
ment of animal labour has been largely superseded by elec- 
tricity. Naturally the results obtained have been most satis- 
factory in the districts served by the large power distribution 
companies. In the United States in particular, electric 
railways serving rural districts have stimulated the demand 
for electric power, and in one instance that might be men- 
tioned, about 15 electrically-equipped farms are supplied 
with energy from one electric railway in the short space of 

ix miles of rail. The advantage to a railway company which, 
finding itself with a surplus of power, is able to dispose of 


it in this way, at an average return of 2d. per KW.-hour, 
will be apparent. 

In electric tillage there are three systems which can be 
adopted. .In the first of these a similar plough is used to 
that employed in steam ploughing, and the plough is either 
hauled backwards and forwards by means of two motors, one 
on either side of the field, or else one motor is used, the 
place of the other being taken by a simple pulley. In either 
case the traverse is automatically carried out. This is the 
system which the writer understands is in use in all the 
existing installations which are being run commercially and 
not experimentally. The expenses in connection with this 
method are perhaps heavier than with either of the 
other two methods, in which the plough is self-propelled 
either by an accumulator or by means of a trolley and 
overhead wire, the plough being fitted with a means of 
hauling upon a rope fixed to movable supports at each side 
of the field. The two motors required add to the initial 
costs, and as three attendants are required instead of one, or 
two, the running costs are also somewhat higher. But the 
weight of both plough and cells, where the accumulator 
system is used, is so great as to cause the plough 
to cut too deeply even where depth guides are pro- 
vided ; and the upkeep of a heavy battery worked 
under the conditions which are met with during plough- 
ing is a costly matter. The use of an overhead trolley 
wire also has many and serious disadvantages. The cable 
rapidly wears out, and the span is so great in the average 
field as to render it a difficult matter to keep the cable taut 
and clear of the ground when the plough is at the com- 
mencement or end of its traverse. 

It will be evident that ploughing by means of electricity 
will, for a time at any rate, be carried out only by those 
who are farming on a large scale. Few small farms are 
equipped with either threshing machines or power ploughs, 
there being generally someone in the district who is 
prepared to hire out such appliances. A further point 
that must be taken into consideration is the fact that plough- 
ing is an operation which is carried out by all farmers at 
about the same time. 

But such difficulties are not insurmountable, and when it 
is once realised that the working expenses are far lower than 
when horse or steam power is used, it will not be long 
before a demand is created that engineers will be quite 
well able to meet. When power is taken from railways 
for ploughing purposes, it is only supplied during the 
slack portions of the day ; and when supplied by a power 
company, it would not, of course, be available during the 
lighting period. | 

At Turin, in Italy, an interesting system has been tried. 
The writer understands that three-phase current was used, the 
farm being equipped with a 25-H.P. transformer. A plough 
of the three-furrow Fowler type, exactly the same in every 
respect as that used with steam power, was employed, and 
the maximum depth of cut which could be obtained was 
20 in. The plough was guided by means of a steering 
wheel placed adjacent to the driver's seat. A 30-H.P. 
motor was used, running at a speed of 950 R.P.M., and the 
drum of the windlass was driven through reduction gearing. 

It is said that during the course of the trials the maxi- 
mum depth of cut obtained was 10 in., owing to the bad 
ground, which was hard and compact. The speed of the 
plough was approximately 150 ft. per minute, and the con- 
sumption of power between 12 and 15 H.P. The length of 
each furrow was 1,140 ft., and allowing for turning the 
plough at the end of each traverse, each run occupied about 
eight minutes, so that it was demonstrated that a three- 
furrow plough was capable of ploughing an acre of ground 
to a depth of 10 in. in about four hours. 

One of the most interesting of the many electrically- 
equipped farms is situate at Chazy, New York. Here an 
ample supply of power is available, as two streams have 
been dammed and a hydro-electric equipment capable of 
supplying 192 Kw. has been put in. On the smaller stream 
the plant consists of two reaction water turbines, automatic- 
ally governed, and direct coupled to a 123 and a 30-Kw. 
dynamo, generating at 220 volts D.C. In connection 
with the second stream, two large turbines, belt coupled to 
50 and 100-Kw. generators, have been laid down. Three-phase 
current, at 60 cycles, 2,300 volts is generated here, and trans- 
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formed down at the farm station, where a 224-Kw. direct- 
current steam-driven set, generating at 110-150 volts, is 
used as a stand-by. 

>: In the aggregate the motors used on the farm amount to 
124 H.P., and amongst other purposes electric power is used 
for hay hoists, root cutters, cream separators, churning re- 
frigerating, milling, bone cutting and grinding, wood-working 
machinery, engineering tools, including lathes and drilling 
machines, pumping water, washing and mangling, and for 
driving centrifugals in the laundry. It is stated that 
motors are about to be installed for sheep shearing and horse 
clipping. Amongst the minor uses to which electricity is 
applied at this farm is driving a piano player and an ice- 
cream freezer. It goes without saying that electric heating 
and cooking appliances as well as electric fans are installed. 
Flame arcs are used in the yards, the buildings being lighted 
throughout with incandescents, and the lighting of the roads 
leading to and about the farm is in contemplation. 

"There are, of course, many other directions in which 
electricity can be and is applied on farms, such as plant 
culture, dairy work, market gardening and even chicken 
raising, but they are too specialised to be dealt with here. . 


PROCEEDINGS OF INSTITUTIONS. 


Electric Power in the Iron and Steel Industry. 
. By J. J. ELINK RCHUURMAN (Baden, Switzerland.) 


(Abstract of Paper read before the IRON AND STEEL INSTITUTE, 
September, 1910.) 


For some time serious attention has been given to the most 
economical manner of utilising blast-furnace gases for all pro- 
cesses in the manufacture of steel which require mechanical 
energy. Economical utilisation necessitates centralisation of the 
power, for which electricity furnishes the most efficient and con- 
venient means, 

At the present time steam turbines or gas engines are used 
for driving the electrical generators. Against the better heat economy 
of the gas engines must be put the lower first cost of steam turbine 
installations, amounting to approximately 25 per cent. It depends 
on circumstances which drive is to be preferred, and a combined 
drive is often suitable. In Germany, for instance, several steel 
works have gas power stations in which are installed one or more 
steam turbines. The latter, by taking up the overloads, lessen the 
danger of the gas engines falling out of step. 

Most of the older steel works installed continuous current. At 
the present time, owing to the extent of the installations of modern 
steel works, alternating current is usually adopted; its only 
disadvantage, until recently, lay in the impossibility of regulating 
the speed of A. C. motors in an economical manner. This disadvant- 
age has since been overcome in several ways. 


SPEED REGULATION OF THE MOTORS. 


Rolling Mills.—For the driving of rolling mills it is often 
necessary to obtain different no-load speeds, depending upon the 
rolling programme. The sort of mill used will determine whether 
these speeds should remain constant from no-load to full-load, or 
whether a drop of speed is required. The latter will be the case for 
blooming or similar mills, with which considerable peak loads 
are experienced, which must be taken up by the use of rotating 
masses. For wire mills and the like, where the load remains fairly 
constant, a drop of speed is not necessary. 

À constant output for all speeds is often required for mill 
operation—that is to say, an increase of torque at decreasing speed, 
which may lead to an increased production. 

Blowers.—Recently high-speed rotary blowers, which have 
certain advantages when compared with reciprocating blowers, 
have more and more been adopted. Reliability of operation, 
abeence of all mechanism liable to wear, less attendance required, 
continuous and steady delivery of air, give the rotary blower a con- 
siderable superiority over the reciprocating. Further, it occupies 
much less 100m, and its first cost is smaller. 

When the speed is constant the high-speed rotary blower produces 
a pressure which is practically independent of the volume of air 
delivered, the volume depending only upon the section of the 
tuyeres. À change of pressure can be obtained by varying the 
speed, and as the pressure increases approximately with the square 
of the velocity, comparatively small alterations in the speed will 
suffice to produce the pressure-variations necessary for the operation, 
while the efficiency-curves remain practically the same. 

The needs of the blast-furnace blowers are comparatively easy to 
meet. Steel-works blowers, however, require to supply pressures 
from 5 to 35 Ib. per sq. in., ax well as a widely varying volume of 
air. The driving motor should consequently in this case permit 
of a wide range of speed regulation, and preference must be given 
to that form of speed regulation for which the once-adjusted 
speed does not vary between no-load and full-load. 

Minor | Operations, —Besides the principal operations above 


mentioned, viz, rolling-mills and blowers, various small drives 
requiring regulation of speed come into account, such as live 
roller-beds, cranes, transporting apparatus of all sorts hoists, 
hydraulic pressure pumps, &c. Most of these drives must also be 
reversible. i 

The continuous-current motor is well adapted to the different 
forms of speed regulation. The most varied characteristics may be 
obtained with the shunt, compound and series motor. 

The three-phase induction motor has the great advantages of 
simplicity and safety of operation, but in its original form the 
speed cannot be economically regulated. The simplest means of 
varying the speed is to insert an adjustable resistance into the 
rotor circuit. This method has often been used for regulating 
the speed of rolling mills, but is very uneconomical. 

Another disadvantage of this system of regulation is that fora 
once-adjusted slip resistance the speed changes to a very great 
extent with variations of the load, and rises to practically its 
normal value at no-load. This may be of great inconvenience in 
the operation of rolling mills, as it is just when running light that 
a low speed is required in order that the rolls may be sure of getting 
a hold on the steel. | 

The power factor is another characteristic of the induction 
motor to which close attention should be given. 

Industrial plants which are driven by induction motors have 
usually a power factor between 60 and 85 per cent., although the 
upper limit is but seldom reached. Rolling mills are examples of 
installations with & low power factor. 'The reasons for this are 
that low-speed motors (which naturally have & low power factor) 
are commonly employed, that the load has an intermittent 
character, and that rolling-mill motors have large air gaps for 
mechanical reasons, so that their magnetising current is large. 

From the foregoing it results that the induction motor in its 
original form possesses disadvantages for the driving of iron and 
steel works machinery. From a suitable motor should be expected 
an easy and efficient speed regulation, and, if possible, compensation 
of the phase difference, resulting in & favourable power factor. 
Recently certain systems of economical speed regulation for 
induction motors, which fully meet these requiremente, have come 
into use. 

The first of these systems was brought forward by Dr. A. 
Scherbius. The slip-rings of the induction motor are oon 


PEGDLATING ARM 


INOUCTION MOTOR 
FId. 1.—PRINCIPLE OF SCHERBIUS REGULATION. 


with a so-called “regulating motor” of the three-phase commu- 
tator type (see fig. 1). It is generally shunt-excited, and for all 
practical purposes can be regarded as operating as a continuous- 
current machine. 

The speed regulation of the main induction motor is obtained by 
adjusting the excitation of the commutator motor. As is well 
known, the slip of an induction motor is proportional to the rotor 
voltage. When the rotor voltage is forced by external means to 
increase, the speed will have to decrease. For a strong excitation 
of the regulating motor the speed of the main motor will conse- 
quently be low, whereas for weak excitation it will be in the 
neighbourhood of synchronism. As the armature voltage of the 
regulating motor, which differs from the rotor voltage of the induc 
tion motor only to the extent of the ohmic drop in voltage, merely 
depends upon the excitation, the speed will remain constant from 
no-load to full-load. When a drop of speed is required between no- 
load and full-load, in order, for instance, to make use of the fiy- 
wheel effect of the rotating masses, the regulating motor is pro 
vided with a compound exciting winding ; the speed will then drop 
from no-load to full-load over a certain adjustable range. Finally. 
a series excitation can be provided, which entails a form of regul& 
tion similar to that by resistance. : 

The regulating motor can be coupled mechanically to the main 
motor, so that the slip energy is given back to the main driving 
shaft; or the regulating motor can be coupled with a small 
induction generator, which converts the slip energy into electrical 
energy, and returns it to the line. The first arrangement 1s, in 
general, the better one, as, with decreasing speed, the torque can be 
increased, whereas, in the case of the second arrangement, only ^ 
constant torque is available. | - 

A great advantage of the Scherbius regulating system lies 1n the 
possibility of extending the regulation above synchronous Spe 
The result is that the regulating motor can be built smaller than i? 
possible with regulation solely under synchronism. In oe 
obtain over-synchronous speeds, it is only necessary to reverse t : 
direction of the excitation of the regulating motor. The s 
then runs no longer as a motor, but as a generator. Wi 
frequency of 50 cycles per second, 3,000 R.P.M. is the highest 8 


which can be obtained in the ordinary way, this being the 
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synchronous speed of à two-pole motor. The next lowest speed is 
1,500 R.P.M. for a four-pole motor, The advantage of being able to 
obtain intermediate speeds, and, above all, speeds over 3,000 R. P. M., 
is obvious. Such a degree of speed regulation has hitherto been 
unattainable with induction motors. — 


The Scherbius system also. permits of compensating the phase 


difference between current and voltage. of the main motor, so that 
its power factor becomes unity, independently of the load. By 
a small change in design, the regulating motor can be made to 
supply the magnetising current necessary for ,the excitation of 
the main motor. The generators at the power station, and the 
transmission line, are then relieved from delivering thin wattless 
current. If necessary, the regulating: motor cam also be designed 
to supply the excitation for other motors on the line, and thus will 
contribute still further to raise the power-factor of. the entire system. 


The Scherbius system may be used for new installations, as well 


as in connection with induction motors which already exist. 


A second system, designed to bring about an economical speed 


regulation of induction motors, is shown diagrammatically in fig. 2, 
and is due to Mr. C. Krämer. The slip-rings of the main motor 
are connected to a rotary converter which changes the slip energy 
into continuous current. The latter is used to feed a continuons- 
current shunt motor, which is coupled, mechanically to the induc- 
tion motor and réturns the slip energy to;the main driving-shaft. 


The speed is regulated by varying the resistance in the shunt field 


T INDUCTION Moron 
| AM REAR Moron 
ic ROTARY CONVERTER 


Fie. 2.—-PRINCIPLE OF KRAMER REGULATION. 


of the auxiliary motor. When resistance is cut out, the armature. 


voltage and the D.C. voltage of the rotary converter will increase, 


At the same time the A.C. voltage at the slip-rings must increase, 


as the D.C. and A. C. voltage of a rotary converter stand in a fixed 
relation to each other. The speed of the main motor will tlius 
decrease. 

The speed of the rotary converter depends upon the rotor fre- 
quency of the main motor, and is proportional to the regulation. 
When the main motor runs at normal speed, the slip and rotor fre- 
quency are small, and the rotary converter turns very slowly; 
when the regulation is 50 per cent., the rotor frequency is 50 per 
cent. of the line frequency, and the speed. of the rotary converter 
increases proportionally. As the voltage of the slip rings should 
also increase in proportion to the regulation, and as in general vol- 


tage and speed are proportional values, it results that the design. 


of the rotary converter is practically independent of the amount of 
speed reduction required. For this reason the Krämer system is 
very suitable for wide ranges of regulation. 

The available output remains constant over the entire range of 
regulation, as the slip energy is returned to the main driving shaft. 
The power factor of the main motor may be improved to unity by 
adjusting the excitation of the rotary converter accordingly. 

The single-phase commutator motor of the Déri type offers a 
third solution to the problem of economical speed regulation for 
smaller outputs, and has the advantages of extreme simplicity and 
ease of regulation. This motor belongs to the repulsion motor 
class. For each pair of poles the motor has four brush-holders, 
two of which are fixed and two movable. Each set of fixed brushes 
is connected electrically to a set of movable brushes. At rest, both 
are in line on the commutator at the pole-centre. When the 
movable brushes are shifted to the right, the motor turns to the 
left, and rice versd. The result is that reversal is possible without 
any switching over. The farther the movable brushes are shifted 
from the zero position, the more the torque increases. Normally 
the motor can start with two to two and a half times the normal 
torque and possesses a large overload capacity. When required, it 
may be designed for still higher starting torques. | 

The motor has a séries characteristic, or more exactly, an infinite 
number of such characteristics, each being for a certain position of 
the brushes. By moving back the. brushes over the zero position 
during running, regenerative control can be obtained. 


When the output is small, the single-phase Déri motor willhardly | 


affect the even distribution of the load on the three phases of the 
system, especially if there are several such motors which can be 
divided over the different phases. But when large motor outputs 
come into question, it is better to make use of & double-commutator 


motor, which electrically consists of two Déri motors mechanically 
built into one. With it the load is quite as equally distributed 


over the different phases as in the case of a normal induction- 


motor. ; 
PRACTICAL APPLICATIONS OF SPEED REGULATION: 


Rolling-mill motors require large outputs, for which the induc- 
tion-motor is the most appropriate. For its regulation both the 
Scherbius and Krümer systems are suitable. 

At the Differdingen Steel Works (Luxemburg) a wire mill is in 
operation, driven by an induction- motor of 2,000 H. P. and 150 R. P. u., 
which is regulated by means of a Scherbius regulating set of 
240 K. v. A. and 750 R. P. 1. The latter produces a 10 per cent. drop 
of speed between no-load and Full-load. At the Deutscher Kaiser 
Steel Works, Bruckhausen, Germany, a bar-mill is driven by a 
1, 800-H. P. induction- motor at 375 R. P. u., with 50 per cent. regulation, 
and 5 per cent. drop of speed between no-load and full-load. The 
Scherbius set is built for 400 k. v. A. and 750 R. P. u. Several other 
installations are in course of construction. j 

The Krämer system is already in use in a few rolling-mills. 

For small rolling-mills of special type, such as plate-bending 
machines, corrugated tube mills, &c,, the Déri double commutator 
motor does good service. For the Borsig Works, in Upper Silesia, 
two double-commutator motors, each for 250 H.P. normal and 
400 H.P. maximum output, are at present in course of construction 
for the operation of a corrugated tube mill. j 

For the operation of blowers at variable speed, the Scherbius 


System with regulating set is often very useful. The arrange- 


ment with direct-coupled regulating motor is in this case less 


. favourable because of the high speed of blowers. 


A fan motor of 850 H.P., 365 R. P. M., has been installed at the 
Gelsenkirchener mines, the speed of which can be regulated to the 


extent of 26 percent. An electrically-driven blast-furnace blower · 
. is in-use at the Skinningrove Iron and Steel Works, Yorkshire, for 


an output of 24,000 cb. ft. of air per minute, at a pressure of 7 Ib. 
per sq. in., the speed being 2,360 R.P.M. 

The Déri motor is very suitable for most of the auxiliary drives 
in steel mills which require regulation. TE 

In the cas? of live rollers which require constant reversing, the 
starting conditions are severe because of the acceleration of all the 
moving parts. To this class, of service the Déri motor, with its 
high starting torque, is well adapted. For the operation of blast- 
furnace hoists it is to be preferred to the induction motor on 


account of its smooth acceleration and the smaller current peaks 


which it produces, while it permits of entirely automatic operation. 

The Déri motor i8 well adapted also to the operation of travelling 
cranes. Its use reduces the controlling apparatus in the driver's 
cage to three levers, or handwheels, each of which serves to shift 
the brushes of one of the motors, : 


DISCUSSION. 


Mr. J. Cook, in opening the discussion, said that three-phase 
alternating current was the most suitable for steelworks. The 
only objection to it, compared with direct current, was that the 
motors did not lend themselves so easily to speed regulation, and 
that there was usually a diffüculty with the power factor, which 
might often be as low as 0'6. The Scherbius motor afforded a 
means of varying the speed of three-phase induction motors, and 
also of rectifying the power factor to any desired extent. The 
matter of improving the power factor was an important one 
because it allowed the feeder cables to the motors to be made of 
lighter sections. It also allowed the generating sets to be used 
very nearly to their full capacity, so.that if the power was 
generated through a privately owned plant in the works, a good 
power factor, or a means of regulating the power factor, would 
save capital cost. On the other hand, if the power was obtained 
from a public supply, the fact that they could guarantee the power 
factor not to fall below 0°8 would enable a much better contract to 
be made. It was not necessary to rectify the power factor to put a 
Scherbius set on each motor; generally, it would be sufficient to 
put it on one or two of the large ones, pfeferably those which were 
also required to run at different speeds. Another application of 
the Scherbius sets for varying the speed was their use with buffer 
fly-wheel sets, the object being to take the peak loads. The best 
known system was the Ilgner, but the Scherbius motor allowed a 
simpler arrangement to effect the same results. 

Mr. C. A. ABLETT said the author described the Déri single- 
phase motor, and explained the method of obtaining speed regu- 
lation. He thought it would have added to the value of the 
paper if the author had described the method of starting both the 
Scherbius and the Déri systems. Mr. Schuurman stated that 
when a new rolling mill was started, it often could not be. 
determined beforehand what would be the most favourable speed 
for the process, In some cases, when a variable-speed motor 
had been installed, it was found that a greater output could be 
obtained, because with electrical driving a steadier speed was main- 
tained, and the man soon got used to handling the material at a 
higher speed; and so, if the speed was brought up gradually, a 
greater output could be maintained. It seemed to him that the 
Scherbius system was, in a sense, a makeshift. If the three-phase 
motor had attained a greater development, he did not think it 
would be found necessary to use it in the rotor circuit of an 
ordinary induction motor. 

MR. A. LAMBERTON advocated the steam turbine in preference to 
the electric generator or gas engine, and said that in Germany 
several gas-driven steelworks were installing steam turbines. At 
Messrs. Markham's works at Chesterfield the blowers for the 
blast furnace were driven by means of turbines. One could not be 
otherwise than struck with the great ability of electrical engineers 
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and designers, who were continually coming forward with some 
new method of meeting the requirements of the engineers and 
the rolling-mill users of this country. 

Mr. W. DIXON said that those who took alternating current at 
high voltages and low frequencies took something which he would 
not voluntarily put into his own works if he were considering the 
question of supply. He could not understand why people adopted 
alternating current when their old friend, direct current, now gave 
them such easy speed regulation. 

Mu. W. J. LARKE remarked that it was the author's intention 
only to consider the application of such a system as was described 
in the paper, to very special drives ; and while they might revert to 
their difficulties of brushes and commutators in that particular 
case to a small extent, they certainly eliminated those difficulties 
in the large number of motors that were applied in the other pro- 
cesses in a steelworks. The author said that a 50 per cent. speed 
regulation had been obtained. Was a wider range possible ? 


THE MUNICIPAL TRAMWAYS 
CONFERENCE. 


The Comparative Durability of Brake Shoe and Tires. 


Abstract of paper by J. W. Dawson, A. M. I. E. E., 
Assistant Engineer, Brad ford Corporation Tram ways. 


(Continued from page 597.) , 


Having ascertained the value of shoes in terms of shoe and tire 
wear, it becomes necessary to consider their economical value in 
order to determine which is the cheaper to wear, shoe or tire. Mr. 
J. A. Panton has stated in his paper on “Brake Shoe Standard- 
isation," in the Tramway and Light Railway Association Official 
Circular, May, 1910, page 1161 :— 

"It is cheaper to wear out brake shoes than wheels, which are 
more costly." 

‘The cost of brake shoes consists of material purchased, plus 
labour expended during their life, minus value of scrap; and 
similarly the cost of tires, with the addition of charges for tools 
and power. The costs are calculated for shoes and tires used on 
four-wheel, single-truck cars, the tires being of sufficient thickness 
to allow of re-turning once during life—i.e., after 40,000 car-miles run, 
the cost taken for comparison being that of 1 lb. of useful metal. 
The price of ordinary brake shoes ranges from £5 to £10 per ton ; 
£8 10s. has been taken as their average price. 


SHOES. 


Weight of four shoes, 112 1b., at £8 108. per ton. 40 8 6 
n » Scrap, 50 per cent., 56 lb., at £2 10s. per ton... 0 1 3 


£0 7 3 
Labour. 


Removing worn-out shoes and fitting new set 1 hour. 
Average time setting up, chipping flanges 

where necessary, half an hour X 24 times 

= once per y in. radial wear . 12 hours. 


Total time at 6d. per hour = 13 hours 0 6 6 


Total cost 56 lb. useful metal  ... = £013 9 
1p. 2a, = cost per lb. useful metal = 2'04d. 
TIRE. 

Weight rolled blank  ... 290 Ib. Cost —. £1 12 4 
Removed by boring 10 „ 

Profile turning ... sid 5 „ 

Half life returning. 20 „ 

Scrap weight . ... : 87 „ 

Total scrap weight .. 122 lb. at £3 per ton = 0 3 821 
Net useful metal *. 168 lb. *. £1 9 079 
Labour. 

Boring TA . . . 21 hours. 
Turning T i X 


s 2 
Re-turning half. life... 24 
Shrinking ... E 


Removing from cent T. 5 


Total labour ... ... 71 hours at 348. for 53 hours = 0 4 11°64 
Gas for heating @ee ecc eee eee 0 eeo 0 0 15 
Standing Charges. 
Boring mill or lathe, £250 at 15 years... £16 13 4 
Average Interest at 4 per cent. ... e. 5 0 0 
Tools and repairs at 2 per cent. ... 5 0 0 
£26 13 4 
50 weeks, 53 hours = 2.650 hours. 
26-13. 
T 2 13 : = 21d. per hour x 725 = 0 1] 547 
2,050 
Power, 5 K w.-hours, at 1°125d. X 725 hours = 0 3 478 
£119 O18 
Cost per Ib. useful metal, a= = 278d. 


Costs will vary with the price at which material is purchased 
and sold, together with cost of labour. 

Omitting the turning of the tire profile after shrinking would 
slighly reduce the cost. If the thickness of the tires is only such 
that they will run out without re-turning, the coats would be higher 
on account of the higher proportion of scrap to useful metal, but 
against this must be put the increased cost of running the car due 
to the extra weight carried during the first half of the life of the 
thicker tires. l 

Taking cost on the above basis, the value of shoes and tires are 
approximately equal, and it may be considered immaterial which 
suffers the greater wear. In works where, by the use of im- 
proved machinery, the cost of labour on tires is very low, it is 
possible that tires will be cheaper than shoes, while conversely, 
where attention has been paid to obtaining the greatest possible 
wear from brake shoes, and scrap is cut to a minimum, they would 
stand at a lower cost per lb. of useful metal than tires. On 
this assumption, that the cost of shoes and tires per useful lb. of 
metal are approximately equal, the combined wear has been set out 
in the table given :— 


| |g Fereentage $ 8 12 8 K 
ci RE~ 2 of weight 
%% eee, ee | Bii mss 
0 = TIRO JOR on ft.-lb. 
2 8 cast iron ala? 3: 23 | Ag [EX of work done. 
2 8| shoe 5 35 = sb 38 55 - 
Eg, pepe gere umm | Shoe. | Tire. 
alts All face chill ..|Wet|22:9| 0 |100| o |189 222 -091 018 
90! 8 „ „  ..lDry|229| 0 100 0 | 6591-176 | -297 | -075 
49| 89; Mottled iron .. | Wet| 22:1| 100 0 0 |1076). *095 017 
50,23 „ „  ..|Dry|2231/|10] 0 | 0 7|:167 | 730 -U36 
34/19} Part chill ..|Wet229| — | — | — 11164|-276 | -097 | -027 
35 19 i .. | Dry 229} — | — | — | 58'2|:198 | -901 | -063 
62,44, White iron Wet 217| 100 0 | o | 8299|-264 | -092 | -036 
60 % „ „ .. Dry 21? 100 0 | 0 | 579|-234 08048 
21| 7! All face chill .. | Wet 208| 0 |100| O 1383-8 219 -090 | -084 
„ „  ..|Dry|208| 0 100] 0 | 6&8|-184 | -295 | -038 
471] Soft steel inserts | Wet| 208 926| o | 7-3|1998|-255 | -098 | -199 
4421 » „n . . Dry 208/926, 0 | 73| 620-290 | -423 | -009 
3217 Mild steel inserts | Wet| 196 ' 696| 0 130:41112:5|-310 | 165 -128 
3:117 i » . | Dry | 19:6 |696] 0 30-4 56-2] -258 | -266 | -087 
4; 8| All face chill . | Wet) 230| 0 100 0 | 1346] -204 | -164 “154 
59: a „  .. Dry|213| 0 |100| 0647 180 -367 | -0833 
5120| Mottled ..  .. | Wet! 208} 0 100 O 122-9 262 -196 | -148 
52'20 » .. ..|Dry(|208| 0 |100] O | 61:4) °187 | ‘373 -029 
40! 6| Part chill .. [Wet 219 — | — | — 112427 -227 | -146 
59 » .. Dry 219 — | — | — | 66:2: 154 | -573 | -035 
4522 Exp. steel inserts | Wet! 20:0; — | — | — 117 |288 1 107 
4622 „ $5: .. | Dry | 20:0) — | — | — | 58°7| -205 875 *099 
53 Whiteironinserts | Wet| 2222/8831 0 11-6 972i 309 *426 *056 
51 ! »..|Dry|222|8893| 0 |116| 486|-212 | 668 -07 
41 6| Mottled ..  ..|Wet 2393| 0 100 o 101.1288 | -430 | -087 
42 » «+» «+ |Dry|233} 0 100 0 | 50°5|-206 | -809 | 028 
1115] Soft grey iron .. Wet 25:5; 100 0 0 70°4 | ‘841 *814 *018 
61/15 i „ . Dry 25˙5 100 0 | 0 | 997|-959 | 1-967 | -068 
1 „ Wet 21˙2 100 0 | 0 | 749|:830 |- -890 044 
56 jt » Dry |206) 100 0 0 | 45°0| -267 | 1:045 *066 
37 6| Part chill. Wet 244] — | — | — | 83:4|-800| 788 | -160 
8& » c Dry 244} — | — | — | 416|:242 1566 | -010 
714 Grey iron.. — .. Wet 23.6 100 0 | o | 8»1|-319 | -923 | -02% 
60! 1 „„.. we (Dry 21-8 100 0 | 0 | 47-2] 265 | 2-216 | -081 
19 4| White iron. Wet 240) 100 0 | 0 | 927/-290 468 07 
23 „. Dry 2-0 100 0 | 0 | 468|-940| 765 | 543 
3| 1 Soft grey. . | Wet 218| 100 0 | 0 | 99:2/-881 | 926 0061 
55 $i AN .. Dry 21·8 100| 0 | 0 | 49-5|-2945 |. 928 -005 
57 „„.. | Wet! 208] 100] 0 | 0905 349 | 2:418. | 0 
58 » «+ Dry 20·8 100 0 | 0 | 458|:958 3.488 094 


i 
| 
| 
| 
| 
| 
| 


One of the most striking features is the greater wear with dry 
runs, this being contrary to that obtaining on servicecars and may 
be accounted for by the test wheel being absolutely clean and free 
from any material which would prevent the tire and shoe coming 
into perfect contact, such as exists on the track; the brake shoe 
and wheel consequently seize, and, according to their characteristics, 
one or both suffer increased wear. 

Although there is this peculiar variation between the wet and 
dry conditions of teste, yet an approximation is quite apparent 
between the two. Considering the impossibility of having dry runs 
on the road track with perfectly clean surfaces, the writer is of the 
opinion that the wet test, with its slight yet uniform lubrication 
by water, offers reliable and uniform means of comparison, and is 
quite adequate for the purpose of ascertaining the relative values 
of different grades of shoes. The tested shoes may be divided into 
four groups as follows :— 

Cast-iron (unchilled shoes) numbered 1, 2, 6, 14, 15, 16 and 23. 

d with all or part of face chilled, numbered 7, 8, 18, 19 
and 20. 

White cast-iron shoes, numbered 4 and 24. 

Cast-iron body with inserts, numbered 9, 17, 21 and 22. 

Considering the results of tests of each group, it is immediately 
apparent that the individual shoes of each group vary considerably 
in their durability, as set out in the column showing number of 
pounds wear per 100 million-ft. lb. of work done, the rate of wear 
of soft grey iron shoes being more uniform than those of the other 
groups, but their wearing effect on the tire varies greatly, being 
eight times more with shoe No. 6 than No. 16. Similarly with 
chilled shoes, No. 5 has two and a half times greater wear than 
No. 18, and its wearing effect upon the tires is eight times greater. 
White iron shows the greatest difference, No. 4 shoe having more 
wear than soft grey metal shoes. From observations during the 
tests, the excessive wear of this shoe appears to be due to seizing 
between itself and the tire, and is one of the few teste where the 
tire suffered the greater wear. This is eupported by the resulte 
of service tests with this shoe, where the shoe mileage per lb. 
of wear is 2°16 times that of the standard shoes, and the milea;'e 


of the tire is only “55 of that obtained from the tires braked by 
standard shoes. 
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The testa also show that shoes of the same grade, but from 
different founders, do not have the same frictional coefficient, 
durability, nor wearing effect upon the tire. In investigating this 
difference one considers first the respective hardness. . 

To determine the effect of this property the shoes have been 
tested for hardness by means of a “Shore solerosoope.“ This instru- 
ment representa the average hardness of full hard tool steel by 100, 
the scale being equally graduated to zero; degrees of hardness may 
thus be considered as percentages of that of fully hardened tool 
steel. 'The hardness has been ascertained at intervals along the 
length of the shoe face, and the average of the readings given in 
the hardness column of the table. The hardness of shoes with 
part chill or inserts is shown graphically in fig. 4. Examination 
of this property of the shoes demonstrates conclusively that shoes 
of equal hardness are not necessarily equal in durability, frictional 
coefficient, or effect on the tire. 

Hardness having failed as a criterion of the durability of brake 
shoes, chemical analysis of the tested shoes, which, had given 
extremes, under test, of durability and wearing effect on the tire, 
was made by Mr. F. W. Richardson, F.I.C., the Bradford City 
analyst. Definite conclusions cannot be drawn from chemical 
analysis only; it is well known that metals which have the same 
chemical contents do not necessarily have the same properties, the 
various constituents combining differently in accordance with the 
materials used, methods of founding, and rate of cooling. 


| | Analysis. 
Shoe | 
— | No. | Silicon Sulphur phorus saneso 
Shoe with minimum wear. 7 | 123 | 31 67 52 
Shoe wearing tire least. 23 79 24 02 5 
Shoe with maximum wear... 1 | 1°92 18 77 74 
Shoe wearing tire most. 4 18 45 45 15 
Shoe giving minimum com- | 
bined wear m .. | 18 67 14 34 65 
Shoe giving most combined 
wear  .-« vss sa 1 | 1°92 18 7 74 
Shoe taken as standard for N 
service tests |] 5 | r33 33 63 49 
6 | lid | '06 '60 1°73 


The author is of opinion that if, in addition to chemical analysis 


and physical tests, a microscopical research was made of the structure. 


of shoes which-have been submitted to service and laboratory tests, 


Fic. 3.— SHOES WITH UNEVEN WEAR. 


the combinations of their constituent parts would be revealed, 
which would indicate the particular structures producing the 
different characteristics of the shoes, and probably enable a standard 
specification to be drawn covering the essentials required for the 
ost economical and efficient grade of brake shoes. 

Photographs of the surfaces of tires from car wheels which had 
run in ordinary service on routes with considerable gradients, where 
the brakes would be in continuous operation about one-third of their 
running time, show that seizing and surface transverse fractures 
are only formed where the shoe brakes on the wheel, the marks 
being produced alike on flange and tread. The portion of the tire 
not operated on by the shoe is free from these marks, which are 
similar to those produced by shoes upon the test tire, and may be 

ted as confirmation of the effect of shoes on steel tires, as 
demonstrated by the laboratory tests. Almost all tires on service 
cars in Bradford show this effect of the action of the shoe. 

When the chilled portions of part-chilled blocks are not uniform 
in volume or spacing of chill, the wear will be uneven. This is 
illustrated by the two shoes, fig. 3. which have worn more at one 
end than the other. although the brake gears were adjusted in an 
endeavour to make them wear equally. The hardness of these 
tshoes is shown graphically, fig. 4, and proves the unequal wear to 
De caused by the chilled portions being greater at one end of the 
Shoe than the other. Although these two shoes were operating on 


— = 


the pair of wheels of one axle, they have not worn to the same 
extent, one having lost 4°12 lb. and the other 7'91 lb., a variation 
of 52 per cent., entirely due to their respective amounts of chilled 
and unchilled portions. 

While realising the difficulty of producing uniform chills, it im 
nevertheless, most important with this type of shoe that uniformity 
should be secured, and all shoes be made from metal cast under 
conditions that will produce them with the same structure 
throughout. 
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Flu. 4.— HARDNESS CURVES OF SHOES WITH INSERTS. 


Another example of unequal wear is that shown by shoe No. 8. 
This was first tested (Test No. 4) on its chilled face, and gave a 
frictional coefficient of 0'2044, with shoe wear 0'1649 lb. and tire 
wear 0°1549 lb., the combined wear being 0°3198. 
the chilled portion of the shoe was removed, and Test No. 57 made 
of the unchilled metal, giving a coefficient of friction of 0°3498, 
shoe wear 2°41324 Ib., tire wear 0°06226 1b., a total combined wear 
of 2°4755 lb. This shoe would, during the first portion of ite life, 
have entirely different braking properties to those of its latter por- 
tion, the coefficient increase between the chilled and unchilled 
portion of the shoe being 71 percent. This variation in the co- 
efficient of shoes during their life may be source of danger. 

Assuming that a pair of shoes fixed at one end of a four-wheel 
car have a greater depth of chill than those at the other, when the 
shoes become part worn, the shoes with the least depth of chill 
would be braking on soft metal, while the others would be braking 
on their chilled faces. This, by the great difference in their 
coefficient, would render it impossible for the motorman to obtain 
the full braking value from both pairs of wheels, the pair operated 
on by the unchilled shoes would be braked to the full extent of 
their adhesion on the rail, and skid before the pair at the other end 
of the car had reached their full braking value. 

The conclusions arrived at by the author from the investigations 
described in this paper may be briefly summarised as follows :— 

The durability and efficiency of a cast-iron brake shoe is (1) a 
question of chemical composition ; (2) the combination of its con- 
stituents and methods of founding. 

From the cost point of view it matters little which suffers most 
wear—shoe or tire. 

If financial economy is the only consideration, the shoe that 
gives the least combined wear, per unit of cost, will be the one to 
adopt. 

When it is desirable to economise energy for brake application 
and to reduce mechanical stresses on brake gear to a minimun, it 
is obviously best to use a shoe with a high coefficient of friction. 

Given correct designs of brake gear with ample stress margin 
and suitable method of power application, or- its: equivalent, 
financial economy van be made consistent with operative needs. 


The discussion was opened by MR. J. M. MCELROY, af the Man- 
chester Corporation Tramways, who said that in brake matters the 
question of economy was second to efficiency. Going back to first 
principles, the retarding effect was governed; by the adhesion 


After this test 
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between wheel and rail, and the braking effect depended on the 
pressure applied and the coefficient of friction. The latter depended 
on the condition of the rails, and kind of materials employed, and 
he thought that consideration should not be confined solely to the 
relative wear of brake shoes and tires, but should also include (1) 
the best means of applying pressure to brake shoes (2, 3 and 4), 
the fixing of standard specifications for shoes, tires and rails re- 
spectively. The Brakes Committee had given attention to (1), and 
applying the data as to, " ratio of brake block pressure to weight of 
wheel" contained in a paper by Galton before the Institute of 
M.E. in 1878, it was found that the leverages with a steady pull 
of 130 lb. at the brake handle, would in the case of a Manchester 
bogie car, empty, range from 240 to 1 at 71 M. P. H. to 366 to l at 


30 M.P.H. (30 coef. of ad.) and from 120 to 1 to 184 to 1 (15 coef. | 


of ad.) The same car loaded, and at the speeds named, would 
range from 340 to 1 to 518 to 1 (730 coef. of ad.) and from 170 to 1 
to 260 to 1 (13 coef. of ad.). Such a ear would weigh 26,200 lb. 
empty and 36,800 Ib. full. The data applied to a double-deck 
Burnley car gave leverages under similar conditions of 
speed, handle pressure, &c., varying from 258 to 1 to 394 
to 1 (30 coef. of ad.), and from 129 to 1 to 194 to 1 ("15 coef. of 
ad.), with an empty car weighing 28,000 lb. The full car, 38.000 Ib. 


gave leverages varying from 351 to 1 to 536 to 1 (30 coef. of ad.), 


and from 176 to l to 269 to 1 ("15 coef. of ad.) Mr. Mozley, in 
connection with the result he obtained, pointed out that wear on 
the brake gear would modify the leverage which should be 
employed. While a maximum steady pull of 130 lb. at the handle 
had been assumed in calculation, the driver naturally decreased his 
pull when the rails were greasy and no sand used. With the 
Burnley leverage of 377 to 1. cars running at 20 miles per hour on 
a down gradient of 1 in 36. were often stopped in 80 yards withont 
inconvenience to passengers. The speaker (Mr. McElroy) also sub- 
mitted data as to the composition of steel rails ana steel wheel 
tires from eight well-known undertakings, showing considerable 
variation in the percentage composition. He thought this data 
should be submitted to a committee in view of its bearing on the 
subject. On the Manchester tramways the cost per lb. of useful 
metal in the case of shoes is 3°48d., while in the case of tires it 
amounts to 3°84d. per lb. The author's results appeared to be con- 
firmed by Manchester experiments. It was not clear whether the 
author had allowed for rise in temperature in his experiments on 
brake wear. 

Mr. A. L. C. FELL (L. C. C. Tramways) said the cost of replacing 
a tire was invariably greater than in the case of a brake block. One 
could deal with brake blocks during the night, but if an axle had 
to be removed it necessitated laying a car worth £600 to 4 1.000 
idle. He thought the author's power calculations were liable to 
error, and that Mr. McElroy's idea as to standard specifications was 
a little premature. The insertion of a chilled piece right through 
the brake block, so as to secure even wearing qualities, seemed to 
offer the best results. It would beinteresting to know how wear was 
affected by the different classes of paving on the track. 

Mr. BULLOUGH (Colchester) urged that it was better to employ 
soft brake blocks, as they could be renewed at comparatively small 
cost ; there appeared to be no advantage in taking up a car and 
turning the axles round. 

Mr. YERBURY (Sheffield) agreed with the author as to the interest 
in microscopic examination, but so many factors were present which 
might affect the resulta obtained, that it seemed rather a fine point. 
The suggestion for standard specifications was a good one. 

MR. H. MozLEYv (Burnley) said he used to use a grey iron brake 
block, but now used a much harder special block. 

MR. A. R. FEARNLEY (Sheffield) said he was sorry the author had 
not drawn his conclusions a little more definitely. Shoes with 
chilled insets were making general headway on both tramways and 
railways. The pressure of 130 lb. on the brake handles (mentioned 
in the leverage data) was too large by half, as it would certainly 
skid the wheels. 

Mr. Dawson, in replying, said the tests were undertaken to 
ascertain the conditions of tires, rails, &., in this country with a 
view to improving the specifications. Brake efficiency was an 
important item; a track brake with screw and lever gear only 
gave some 124 per cent. efficiency. The brake leverage on the 
Bradford cars had been increased by a 2 to 1 gear, and this was 
much appreciated by the drivers. 1t appeared that the temperature 
of a brake shoe and tire might rise to 500 or 600° F. without any 
appreciable fall in the coefficient of friction. The chemical com- 
position of the brake shoe did not indicate its physical condition, 
and he believed that only a microscopic analysis would show how 
the chemical constituents were combined. It would allow a strict 
control of the shoes delivered by the foundry with a view to 
obtaining uniformity. In practice, two weeks’ running would show 
which shoe was the harder. by its wearing effect on the tire. 


Queensland Electrical Association, —This Association, 
which recently held its annual meeting, has elected the following 
to be its officers for the coming year :— President, Mr. P. L. Weston; 
vice-president, Mr. W. M. L Estrange : hon. treasurer, Mr. E. C. 
Burton; conncil, the foregoing and Messrs. A. G. Jackson, J. S. 
Badger, W. Arundel, and F. Walker. It was resolved to admit 
students under 21 years of ave at a reduced fee. Mr. E. H. Ambrose 
read a paper. Notes on Electromotive Force and Fall of Potential.“ 
Australian Mining Standard, 


HAMPSTEAD ELECTRICAL EXHIBITION. 


AS mentioned in our last issue, an exhibition of electrical domestic 
appliances was held during the week closing Saturday last, at the 
Finchley Road Baths, under the auspices of the Hampstead Elec- 
tricity Depart ment. 

Prominent among the exhibitors were Messrs. Siemens— whose 
exhibit formed the subject of a Press visit on Friday last- their 
stand, among other things, illustrating the many advantages of the 
O.S. wiring system, with its ease of installation, flexibility, water- 
tightness, &c., which has formed the subject of frequent references 
in this journal. 

It is interesting to note that Stannos wires with heavy sheathing. 
and up to 7/18 and 7/16 sizes, are now obtainable, and that for 
concentric installations, Messrs, Siemens are supplying a special 
house service and house fuse boxes for the Stannos system. The 
house service box is particularly adapted for use when a row of 
contiguous houses are to be fed from one service; the fuse box is 
fitted with a Siemens “ Zed” cartridge fuse. 

A special display was madeof tantalum and drawn-wire tungsten 
(C'Onewatt") lamps, fittings for exterior and interior lighting. 
heating appliances, &c. The tantalum drawn-wire filament has 
given such excellent results that it is not surprising to find it 
being largely used by the big shipping companies, and for tube 
train and tramcar lighting. 

The Balmoral Castle, which carries the Duke of Connaught to 
South Africa, is fitted throughout with tantalum lamps. 

Among the other exhibitors. Messrs. Eastman & Warne had an 
attractive stand, demonstrating laundry methods on a small Sale, 
with their electric ironing apparatus, Heating and cooking appa- 
ratus, of course, figured largely among the exhibita, We noticed 
the new “Tricity” single and duplex cookers for direct and 
alternating current use, which as now constructed by the Berry 
Construction Co... Ltd.. are much lighter than formerly; a 
variety of utensils is supplied with these cookers, and among 
them one may mention the ‘Tricity’ ovens, with top and 
bottom heats, and the urns, which, we understand, are finding con- 
siderable favpur in restaurants, buffets, &c. Messrs. Purcell and 
Mobbs were showing their ' fresh- air inlet heaters,’ which are 
designed to draw fresh air into the room through a erating in the 
wall; * Electroyl heating appliances, and a neat little humidifier. 
containing & small motor-driven fan, which forces air through a 
water-luden screen, and is enclosed in an ornamental metal pot suit- 
able for the table, were also shown. Heating and cooking appli- 
ances were shown by several local exhibitors, and by Messrs. 
Rashleizh Phipps & Co., Messrs. Spagnoletti, Ltd. (Therol water 
heaters), Kc. 

The "Santo" vacuum cleaner, shown in operation by Messrs. 
Duncan Watson & Co., consists of a little motor operating a 
diaphram pump, and is certainly: one of the neatest arrange- 
ments of the kind which we have seen. Ozonair, Ltd., had on view 
their well-known ozone apparatus, and the miscellaneous apparatus 
displayed included electric signs, pianos, clocks, baths, &c. 

The Adam Watkin Co. exhibited the Watkin switch. and Messrs. 
Rashleigh Phipps & Co. also showed a device with a similar end in 
view, for wiring in series with the switch. 

A number of admirable electric light fittings were shown. the 
stands of Messrs. Siemens, W. Smith, E. G. Kellond, Rashleizh 
Phipps & Co., among others, being prominent in this connection. 

The Hampstead Electricity Department were, of course. present 
in full force. and judging by the interest taken in the exhibition 
locally. their efforts are fully appreciated in the district. 


Electrical Energy in New Zealand.—The Hon. R. 
McKenzie (Minister for Mines and Public Works in New Zealand) 
devoted the greater part of his recent speech on the Budget, in the 
House of Representatives, to the question of the development of 
electrical energy. He stated that the proposal to borrow 
£50,000 per annum for a period of years for water power works 
was one of the greatest proposals that had been submitted to P arlia- 
ment since Sir Julius Vogel formulated his public works policy. 
Members had not grasped the full significance of the proposal. It 
would benefit farming and every section of the community. and 
would be of value to all future generations. They should take care 
that no trust was ever formed in New Zealand, as in America, 10 
control water-power. In the North Island there were several 
powers, There was a small power in the Hutt Valley, another at 
Featherston, and also a small one at Otaki. In the Rangitikei there 
was a good power, but the strongest of them all in the N orth Islan 
was on the Kituna River, tlowing into the Bay of Plenty. There 
were powers available in New Zealand that would develop 
4,000,000 H. P., and at present 250.000 H.P. was sufficient for all the 
industries and the railways in New Zealand. The development de 
electrical power in connection with both quartz and alluvial . 
would be something marvellous, and in revard to railways the tim 
was close at hand when they would be worked electrically. It ha 


. s i f 
already been decided to work the Arthur's Pass section ds 
Midland Railway in this way when it was ready. One of Sa i 

n . 


water-power schemes to be undertaken by the Govern! Take 
Parliament sanctions the raising of the money, will be the A : 
Coleridve scheme; the Government would commence with "ff 
installation in the North Island and one in the South ue 
people only realised the benefits of cheap electricity. they W the 
become very enthusiastic over its possibilities, especially ! 
home.—Auastraiian Mining Standard. 
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[ Questions addressed to this column should be written on ane side 
of the paper only.) - 


ee ee] 


“ ENQUIRER " asks :—‘ Will you kindly inform me if the Corporation 
have power to refuse an application for-a stand-by supply of 1 Kw. 
for lighting only, which is for use after the ordinary working 
hours of a private plant, in this case 6 o'clock. This plant 
supplies lighting for 2 Kw., and is not in any way connected, 
nor can it he, to an existing supply from the Corporation for ten 
50-C. P. tantalum lamps and one 3-H.P. motor, which are, and 
always will be, used continuously from the Corporation mains. I 
understand the Electric Lighting Act, 1909, TX, Edw. VII, chap. 34, 
Sec. 15, bears on this question. The Corporation have already 
several stand-by supplies installed for amounts varying from 1 KW. 
upwards in premises where the maximum demand may be as much 
as up to 50 KW. Can these legally be cancelled ? " 


*, This appears to be precisely the kind of “stand-by " nt which 
the Act of 1909 is aimed. Sec. 15 of that Act provides that 
" Notwithstanding anything in the Electric Lighting Acts or in 
any Act of Parliament or Provisional Order authorising an 
undertaking, a person shall not be entitled to demand or to 
continue £o receive from undertakers authorised to supply electricity 
in any area, à supply of electricity for any premises having a 


separate supply, unless he has agreed with the undertakers to pay 


them sueh minimum annual sum as will give them a reasonable 
return on the. capital expenditure, and will cover other standing 
charges incurred by them in order to meet the possible maximum 
demand for those premises: the sum to be so paid shall be 
determined in, default of agreement by arbitration." The sole 
question is as to the meaning of "separate supply." The separate 
supply which “Enquirer” has installed is clearly for lighting 
purposes, and he will not use the new supply from the Corporation 
except for such purposes. The object of the section appears to be 
t» enable the supply authority to impose special terms in such a 
case, because under the older Electric Lighting Acts they were 
bound to supply every consumer in the district on equal terms, 
whether he had a private installation or not. 


"OMEGA" writes: — Will you kindly give me your opinion on the 
fullowing dispute : — 


In October, 1903. I obtained a supply of electricity on the flat 
rate of 44d. per unit from the Corporation. and kept this on up to last 
quarter-day. In the agreement (application form) no time what- 
ever was specified, either as to termination of the supply or how 
long I was to continue it. Recently a new rate of supply. termed 
the L Contract’ rate, has been started, and this is intended only 
for metal-filament lamps. I changed my lamps to comply with the 
rules on this point, and I applied for a supply on these lines. The 
Borough Electrical Engineer replied that he would not give me one 
on this rate before the December quarter, as they made it a rule 
not to make any of these changes at the March or September 
quarters, I replied that if he was not willing to make the change 
he must cut off my supply and treat my application as coming 
from a fresh consumer. To this he repeated his objection previously 
mentioned, saying that he saw no reason to depart from it under 
the circumstances. He cut the light off without giving me time to 
consider my positioh. I then wrote pointing out to him that I 
considered. tinder the old agreement, I could terminate that contract 
at any time, and that, as the new contract rate (being for one year's 
supply at least) could be started at any quarter or part of a quarter, 
I demanded the supply on this rate, failing which I should put the 
matter before my solicitor. I also stated that if I found it neces- 
sary to install gas for the time being, or any other illuminant, I 
should hold the Corporation responsible. and would sue them for 
the expenses and damages. His reply was a verbal one, that ‘if I 
wanted the supply again, I could have it by paying 7s. 6d. (the 
re-connecting fee), and the current at 43d. per unit until December. 
I might add that this rule as to the March and September quarters, 
which he claims has been in force since the starting of the supply. 
is not to be found in print, and is certainly not mentioned in any 
of the agreements. What I want you to kindly tell me is : 

“1, Can I terminate the first contract as I have done? 

2. Can the engineer refuse me a supply on the new rate ? 

3. If your opinion as to the last query is in the negative, does 
not his action constitute a breach of the Electric Lighting Orders 

"4. If my case is a good oue, and I put up gasfittings for 
temporary illumination, can I recover their cost at law ? 

"5. Also, under the circumstances, is not the 7s. 6d. charge 
illegal? The light was cut off on a Saturday. and I had no time 
then to provide satisfactory illumination to carry me over Sunday. 

“6. If I had to take action, in what Court would it be heard? 


* * It is a somewhat delicate matter to advise when legal 
proceedinzs are apparently threatened. Further, the rights of 
“Omega” are difficult to define unless one has access to all the 
documents in the case. Apparently. however, the borough engineer 
had no right to cut off the supply summarily in the manner 
described, because the consumer was obviously willing to take and 
pay for à supply on the old lines. The fact that he had put in 
metallic-filament lamps did not concern the borough engineer. As 
to the specific questions —(1) depends upon the terms of the 


contract; (2) depends, npon- whether. other eonsumers in the 
district are being similarly treated’: and it really touches upon the 
long aud very involved question whether a local authority 
supplying electricity has power: to prescribe altermmtive rates.“ 
As to (3), the Electric. Lighting Acts clearly provide that every 
consumer in a district is entitled to receive a supply of electricity 
upon terms similar to those upon which other consumers may 
obtain it. As to (J). (5) and (6), the remedy for any breach of the 
Electric Lighting Acts, or fer failure to supply current, is by 
proceeding for penalties in a court of summary jurisdiction. The 
special expenses incurred by our correspondent in relation to the 
matter could not be recovered before that tribunal. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. : 


AMENDMENT. a 


CANADA.—The Customs authorities have issued a circular pro- 
viding new regulations for the preparation of waybills and invoices 
for goods exported to Canada as follows: 


WAYBILLS AND BILLS OF LADING. | 


The memorandum states that in order to facilitate the Customs 
entry of goods imported from all countries into Canada, shippers 
are advised that the waybills should show full information 
regarding name and address of consignee, marks and numbers of 
packages, and description of packages. : 

Where goods are shipped in bulk, the number of pieces, bundles, 
bushels, &c., is required. . 

It is very important that waybills and bills of lading show the 
required information, in order that the carrier may furnish the 
reports required to be made at the Custom House and prepare 
manifests for transporting the goods in bond. 


INVOICES, 


Certified invoices, ix duplicafe, are required for Customs entry. 

These invoices (2) are to be sent by the exporter as usual (by 
mail) to the importer. or his agent, for his use in making entry of 
the goods at the Customs port of destination in Canada. The im- 
porter will al«o require a third copy for his own use. 

The Canadian Customs do % require invoices, as prescribed by 
the Regulations, to be delivered to the carrier transporting the 
goods into Canada. 

The proper commercial destination of the goods shipped must be 
set forth in all invoices. 2 

It is required that invoices from exporters to importers in Canada 
shall show the marks and numberz onthe packages, in such a manner 
as to indicate truly the quantities and values of the articles com- 
prised in cach exportation package, the packages to be legibly 
marked and numbered on the outside when of such a character as 
to enable such marks and numbers to be placed thereon. 

Every such iuvoice must contain a sufficient and correct descrip- 
tion of the goods, and. in respect of goods sold by the exporter, 
show in one column the actual price at which the articles have 
been sold to the importer, and in a separate column the fair market 
value of each article as sold for home consumption in the country 
of export. 

The price " and value of the goods in every case aforesaid 
are to be stated as in condition, packed ready for shipment at the 
time when, and at the place whence, the goods have been exported 
directly to Canada. 

When the value of goods for duty purposes is determined by the 
Minister of Customs. under the provisions of the Customs Act, by 
reason of the goods being exported or imported under unusual 
conditions, the value so determined will be held to be the fair 
market value thereof. 

If in any package any goods are enclosed which are not included 
in the invoice of such package, the enclosure (to avoid seizure) 
should be noted on the invoice of the outside package containing 
the enclosure, thus—" 3 parcels enclosed (or as the case may be). 


— - 


INVOICE FORMS AND CERTIFICATES, 


It will be permissible for exporters to use their own bill-heads 
for invoice purposes, provided the forms be headed with the words 
‘Selling price to the purchaser in Canada at time shipped," and 
„Fair market value as sold for home consumption at time shipped." 

The headings may be written, printed, or stamped on invoices. 

The marks and numbers on packages and the proper commercial 
designation of the goods must also be shown on invoices. 

Certificates (ta be written, printed. or stamped ou the front or back 
of the inxoice, but not pasted thereon) are required to be signed on 
invoices of goods sold by the exporter prior to shipment. 

Goods certified for entry under the British Preferential: Tariff 
must be invoiced separately from other goods. 


* We hope to deal at length i question at an early date. 
EDB. E. R. 
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NEW PATENTS APPLIED FOR, 1910. 


(NOT YET PUBLISHED.) 


Com =< " y for Pos rA NE W. P. 8 e^ Co. 
ten en olborn, London O., and a 
Liverpool and Bradford, to whom all inquiries should be addressed. 


22,240. F in conduita for electrio conductors." C. E. MoRnis. 

Beptember 26th. . 
"Improvements in electric steam generators.“ H. D. SHELTON. 

September 26th. 

22,04. Improved electric lamp socket.“ J. Dansy. September 26th. 
(Complete.) 

22, 889. Improved means for regulating the voltage of variable speed 
dynamos." W. A. Stevens. September 27th. 


92,355. "Improvements. in push-button electric switches for controlling 
electric lifts and the like." J.C. ErcHELLS. September Tth. 


92,856. ‘Improved lamp lock for electric and other lampholders.” A. C. 
Beate. September 27th. 


22,969. “Improvements in lowering gears for photo-printing arc lamps.“ 
B. J. HALL. September 27th. 


2,65. Improvements in the process for the manufacture of incandescent 
electrio lamp filaments.” Siemens & Havake Axt-Ges. (Date applied for 
under Sec. 91 of the Act, November 29th, 1909, being date of application in 
Germany.) September 27th. (Complete.) 


22,968. ‘Improvements in time switches." W. C. Pod and A. GaMBLEE. 
September 27th. (Complete.) ‘ 


22,9600. “Improvements in hydrolysis." G. Bamsera. September 27th. 

22,880. Improvements in and relating to the insulating of conductors of 
electric switches and fuses.” H. H. BERT and W. J. MankHAM. September 
th. (Complete.) 

22,994. “Electromagnetic device." O. F. Forsserc. (Date applied for 


under Sec. 91 of the Act, September 29th, 1909, being date of application in 
United States.) September 27th. (Complete.) 


22,397. "'Improvements in or relating to the regulating or controlling of 
valves, switches, or the like by electromagnetic means." T. J. Rorke and E. 
Rorxe. September 27th. 

22,410. *''Sub-station telephones.” 


W. FAIRWEATHER. 
Btates.) September 27th. (Complete.) 


(B. Stein, United 


22, 111. Telephone system." W. FAIRWEATHER. (B. Stein, United States.) 
Beptember 27th. (Complete.) à 

22, 112. Switching device." W.FarnweaTHer. (S. Stein, United States.) 
Beptember 27th. (Complete.) 

22,168. “ Improvements in or relating to electric ventilating and analogous 


systems for railway trains and the like.“ 
SORIES Co., Lrp., and W. SEAL. September 2th. 


22,472. ‘Improvements in electric lighting systems for railway vehicles 
and the like." ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., and W. 


ELEcTRIC AND ORDNANCE ACCES- 


BEAL. September 28th. 

22,477. ‘Electric cryptograph, a machine for writing cipher and decoding 
the same.” F. F. SoutHsy. September 28th. 

22,481. “Improvements relating to electric horns." H. Lucas and W. H. 
Epwarps. September 96th. 

22,482. Improvements in electromagnets.”’ H. Lucas and W. H. 
Epwarps. September 2th. 

517. "Improvements in and relating to electrical ignition appliances.“ 

W. Riese. (Date applied for under Sec. 91 of the Act, September 29th, 1909, 


being date of application in Germany.) September 28th. (Complete.) 


22,554. “Improvements in electric dynamos and motors." J, MacDoNALD. 
Beptember 29th. 


22,580. ''Improvements in the ignition of internal combustion engines.“ 
Firm R. BoscH. (Date applied for under Bec. 91 of the Act, November 25th, 
1909, being date of application in Germany.) September 29th. (Complete.) 

22,594. ''Improvements in electric detonators for submarine purposes.“ 
Curtiss & Harvey, Lro., and C. L. W. BmirH. September 29th. Com- 
plete.) 

22,668. 
Bu k is. 

22,683. “ Improvements relating to electric lamp arrangements.“ 
Hakkison. September 30th. : 4 

22,708. “ Improvements in and relating to the control of electric motors.“ 
F. E. Casg. (Date applied for under Sec. 91 of the Act, September 30th, 1909, 
being date of application in United States.) September 30th. (Complete.) 

22,733, “Improvements in attachments for electric lamps." H. Horway. 
October 1st. 

22,735. ‘Improvements in the method of supporting and insulating the 
overhead wires in electric trams and railways.” C. MirrkLHAUSEN and A. R. 
WiLLIAM&. October Ist. 

22,760. Time-switch for lighting circuits.“ 
Germany.) October Ist. (Complete.) 

22,768. Iinprovements in electric heaters." F. Barron. October lst. 

22.775. Improved means for supporting electric lamps." H. T. Harkrson, 
October Ist. - 

22,771. ‘Improvements in or relating to electric furnaces and the manu- 
facture of'stecl." G. Massir. (Date applied for under Sec. 91 of the Act, 
October 2nd, 1909, being date of application in Germany.) October Ist. 
(Complete.) 


22,803. ''Improvements in electrodes for aro lamps.“ 
October Ist. A 


“Improvements in or connected with electric genorators." F. 
(P. A. E. Warburton and J. S. Burgis, New Zealand.) September 


H. T. 


J. LippLE. (R. Buderer & Co., 


F. M. Lewis, 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, W.C., and as 
Liverpool and Bradford ; price, post free, 9d. (in stamps). 


1909. 


ELECTRIC: COLLECTORS FOR MAINTAINING CONNECTION BETWEEN BTATIONARY 
AND Moving Connectors. B. Thomas and E. Thomas, 16,652. July 6th. 

ELECTRIC MECHANISM FOR WRITING AND COLOUR-CHANGING BStioN8,. R. F. Venner 
and R. C. Griesbach. 18,683. August 12th. 

Hian. VoLTrAGE CriLI xa Rose with A DETACHABLE PLUG Connection INDE- 
PENDENT OF THE COVER AND BASE. A. H. bhaw. 20,435. September 7th. 

ELECTRIC CLOCKS AND LIKE MECHANISMS, G. B. Bowell. 20,495. September 7th. 

ELECTRICALLY HEATED APPARATUS, R. Berry. 20,689. Beptember 9th. 


Evectriciry Meters. BS.emeng& Bros. Dynamo Works and F. Lydall. 20, 815. 
september llth. 

DrnaMo-Evectric MacHIxeRY FOR StTartixao Prnapoara, 
Boveri et Cie, 20,927. September llth, 
national Convention, January 22nd, 100v.) 


Akt.-Ges. Brown, 
(Dave applied for under Inter. 


 VoLrAOB REGULATION OP ALTERNATING-ÜURRENT Cracurrs, 


APPARATUS POR GENERATING Heat BY Buxcraic Cuanenrs. R. J. Kent, 99,997, 


October 8th. 
British Thomson. 
Houston Co. (General Electric Co.) 28,416, October 18th. 


ELECTRIC TRANSFORMERS. British Thomson-Houston Co. (General Electric 


Co.) 28,649. October 16th. 
Execraic Sron Ad BATTERY SEPARATORS. Tudor Accumulator Co. (Accumu 


latoren Fabrik Akt.-Ges.) 25,278. November and. 


N VENTILATION OF ETAOr RI Morons. H. A. Mavor and Mavor & Coulson, Lid. 


26,005. November 10th. 


1910. 


MACHINES FoR CoverRING Wing, THRBAD Cores, Corps, FLEXIBLE Conprcrons, 
ELECTRIC CABLES AND THE LIKE. C. Sattler. 1,290. January 18th. (Date 
applied for under International Convention, January 19th, 1909.) 

ELECTROMAGNETIC VIBRATOR FOR LocaL APPLICATION TO THE Person. A. Rosen. 
berg. 4.804. February 25th. (Application for Patent of addition to 
No. 4,188 of 1909.) 

ErLEkcrRo.PLaTING ArPARATUS, G. I. Roman, 5,889. March Brd. 


ALTERNATING-CURRENT CoMMUTATOR ELECTRIC Motors. Siemens Bros. Dynamo 
Works. (Siemens Schuckertwerke Ges.) 6,124. March 12th. 

Automatic TreverHonr Excnanors. E. Neuhold. 8,938. April 5th. (Date 
applied for undet International Convention, Jane 10th, 1909.) 


The Utilisation of Water Power.—Thic question of the 
use of water power in Bavaria has been discussed for many years 


past, but very little progress appears to have been made except on 


paper. Some fresh information on the subject has, however, just 
been given by Government-Councillor von Grundherr, at a meeting 
held at Plattling, and apparently it represents the position of the 
Government in the matter. It is contemplated to supply Lower 
Bavaria and a portion of the Upper Palatinate by means of the 
water power of the Lower Isar; Upper Bavaria and parts of 
Swabia from the power of the Walchen lake ; Central and Lower 
Franconia from the water power of the Lech ; Central Swabia from 
the power of the Iller, and Rhenish Palatinate from a steam power 
station in conjunction with the State coal mines at Mittelbexbach. 
According to the present state of affairs, the Bergmann Electricity 
Works Co. is interested in the scheme for the erection of a large 
central station for Lower Bavaria, the Schuckert Co. for the Central 
Franconian station, the A.E.G. for the Central Swabian station. and 
the Rhenish Schuckert Co. for the Palatinate station. As four 
large electrical companies propose to occupy themselves with the 
“ electrification " of the whole of Bavaria, the Councillor says the 
Government regards this fact as a certain guarantee for the favour. 
able development of the whole undertaking. As far as the 
financing of the work is concerned, the Councillor was addressing a 
meeting in Lower Bavaria, and although he only referred to that 
part of the country from its particular point of view, it may be 
assumed that his observations will also apply to other parts in à 
similar sense. The Government considered it necessary, he declared. 
that the public bodies in the area of supply in Lower Bavaria 
should financially participate in the undertaking in order thereby 
to obtain the desired influence in the management and working. 
and especially in the course of prices. The duty would, therefore, 
be imposed upon the promoters to form a share company, and to 
place one-half of the capital at the disposal of the public bodies, 
particularly the town and district authorities. The promoter 
would also be required to accept a Government representative, with 
voting power, on the board of directors. and the fixing of prices for 
current would at any time be subject to the sanction of the Govern- 
ment, It is understood that the large electrical firms have been 
induced to renounce the idea of any monopoly in connection with 
the supply of materials, motors and equipment, all of which are to 
be thrown open to general competition for the installations to be 
supplied from the mains of the proposed central stations. 


Earl Fitzwilliam's Plant at Wentworth Woodhouse. 
— For the purpose of supplying the necessary electric light and 
power in the house and on the estate, a small station, amounting to 
120 KW. has been laid down. There are two of Paxman’ 
Economic“ boilers, of 40 H.P. nominal, working at 150 lb. per 
sq. in., fired by Underfeed stokers. These supply steam to tw? 
90-H. . Davey-Paxman engines, which are direct-coupled to to 
60-KW, E. C. C. generators. One machine takes the load in ordinary 
circumstances, but during Doncaster week, and at Christmastice 
when many guests are staying in the house, the two are run in 
parallel. The engines are compound, the diameter of the high- 
pressure cylinder being 11 in., and of the low-pressure cylinder 
IS in., while the stroke is 18 in. The average winter evening 
load is 285 amperes at 200 volts. The switchboard is by Messrs. E. F. 
Moy, Ltd., and there is a Chloride battery of 111 cells. There iei 
two E.C.C. boosters, one of which has ball bearings and a flexible 
coupling, and also a portable milking booster. The cables are 
Glover's, paper-insulated and lead-covered. There are eight ma 
in use, of the Reason electrolytic type, mainly used for me 
the energy used by the Territorials in the Riding School. Ther à 
a rather extensive installation of motore, consisting of the follow 
ing :—Pump for watering garden, 6 H.P., by Messrs. Mathei 
Platt; sawmill, 25 H.P.; planing machine, 12 H.P. ; corn- gru : 
millstones, 15 H. P.; two of 10 H.P. each for cake-crushing P 
chopping. and turnip-pulping ; 24 H.P. for turnip-slieinz ; b al 
for the heating apparatus; 6 B. P., interpoled, for the Ep 
etokers; 3 H.P. for the whip hoist; and two of 3 H.P. ex Can: 
one of 5 H.P. in the laundry. All these are by the Ee i 2 
struction Co. For the particulars of this interestin little 8 
we are indebted to Mr, G. Haigh, who is in charge of it. 


— 
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TRYING THEIR STRENGTH. 


THE two electrical organisations which are supposed to 
represent respectively the municipal electricity supply 
systems and the electrical wiring and installation contractors 


of the United Kingdom are making claborate peperere 


for the enrichment of the legal professiort. 

The municipal authorities have assumed the offensive, and 
the contractors naturally feel that they have no alternative 
but to take steps for as effective a defence as they can 
possibly set up. The organisation representing the borough 
electrical engineers has determined to get the better of the 
contractors, and so it has been going, cap in hand, te 
hundreds of municipal authorities, begging financial and 
other support in its efforts to:promote its Bill for extende 
powers. Some places—acting, we presume, chiefly on their 
technical“ adviser's advice—have willingly agreed, because 
it admirably fits in with the predominant feeling in the 
Council in favour of municipalisation. Others have agreed 
to give moral support, but their enthusiasm is so great that 
never a penny will they spare. Yet others have debated the 
matter in public, and on these occasions there have not been 
wanting plainly worded protests against municipal competi- 
tion with a town's own ratepayers. However, money is 
being got together for the promotion of this Bill—the rate- 
payers’ representatives are voting ratepayers’ money to carry 


a Bill which may give authority to compete with rate- 


paying private traders, whatever else it proposes to do. . 
Exactly how much has been subscribed to this guarantee 
fund we do not know, but we are aware that this 
action of the municipalities has compelled the Electrical 
Contractors’ Association representatives also to go round, cap 
in hand, securing promises for their fighting fund, and so we 
are preparing a second amount for the benefit of the lawyers. 
We understand that Mr. Leonard Tate, the agile secretary, 
and Mr. J. Harland Bowden, the spirited president of the 
Association, have just returned from a visit among their 
members in the north of England and in Scotland, as a 


result of which tour they have secured promises for £1,000, 


though only one-third of their members have vet been 
tapped. 

The sums guaranteed to either party in the contest may 
not be large, but even if they were less such expenditure 
would be deplorable. It is little short of rank folly that 
the electrical industry should be engaged in squandering its 
resources and wasting its energies in a contest of this kind. 
Talk of co-operation ! Talk of common electrical interests ! 
Here, indeed, is an illustration. 

Every week an item or two comes through into our news 
section regarding consideration. given to the question in 
different towns. [t is as wel to remember that a 
proposal brought forward by the municipal official or 
department has a good start before it is discussed in 
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the Council chamber, and unless the arguments on the 
other side can be driven home by the contracting 
interests, it is not unnatural that the official recom- 
mendation should be accepted with little ado. The 
opposition has occasionally shown itself through the local 
Chambers of Commerce, some of the members of which are 
Councillors. The support in some places has been very 
grudgingly given, the application being supported by only a 
small majority; and if ever the matter comes before a 
Parliamentary Committee this point will be made quite plain. 
This week fresh news reaches us from Dundee, which has 
been the centre of a contest on the point in recent months. 
Here, after very full deliberations, and listening to several 
discussions, the proposal to apply for wiring powers has been 
disapproved, only that for motor-hiring receiving sanction. 
Other towns are finding a way out by appointing specially 
authorised contractors, and giving them inducements to make 
an effective effort. There are certainly plenty of reasonable 
ways to be found out of the difficulty without proceeding 
headlong to a Parliamentary contest which will probably 
do little lasting good to anybody. 


TRADE AND CREDIT. 


THE question of credit in connection with foreign trade 
transactions is undoubtedly becoming a more serious one. 
Tt is conceivable that small firms with limited resources may 
find themselves altogether debarred from carrying on business 
relations with certain markets, or with particular firms in 
those markets, because they cannot stand the burden of long 
and uncertain accounts. This is no light matter when dealing 
direct through one’s own foreign offices or through specially 
selected agents who know, as far as it is possible to ascertain it 
through the ordinary local channels, the financial standing of 
new customers ; but the risks are, of course, greater still when 
one deals direct through the post with unknown firms. Even 
the stipulation for remittance with first order, which may be 
objectionable from the point of view of a sound buyer, may 
be valueless as a safeguard against a slim client who sends 
lis first order and remittance as a sprat to catch a mackerel 
ere many weeks have passed. — Yet the refusal to supply 
small consignments without suitable references or ready cash 
payment is a procedure which a wise firm varies if it can 
ascertain in any way, from quite other sources of information, 
whether the name, standing and resources are satisfactory. 
As a rule, between the receipt and the completion of an order, 
there is no time to get into touch with the British Consular 
officials unless through the comparatively costly medium of a 


reply-paid cablegram, and if there were, these representatives - 


naturally enough cannot go far in the information they 
impart except in cases where notorious “ sharks“ are the 
“clients” in prospect. They, however, make a practice of help- 
ing home firms to secure local agents of standing and know- 
ledge, if desired to do so. Sometimes it is possible to 
ascertain something about local traders’ doings from a study 
of a few years’ directories—these, at any rate, should 


tell you whether a firm in question has been 
in actual existence over a period of any length. 
We have in mind an occasion on which an electrical 


firm refused credit to a foreign house and lost business 
In this particular case the news 
REVIEW had 


as 8 consequence, 


columns of the ELECTRICAL contained 
information which, had it been closely studied when it 
appeared, or if it had been filed in easy reference form, 


sliould have shown that the operations of the firm in ques- 


tion were of a fairly wide character, making the case one in 
which the risks were not unreasonable. rere are firms 
who, for years past, have made a weekly search through our 
pages from cover to cover, cutting out everything that is 
likely to be of the least service to them in their concerns. 
This is one of our objects in publishing such informa- 
tion. The more we are cut up the better we like it, though 
we confess that occasionally we have been moved to merri- 
ment when calling upon some of our friends to find that 


they have made such good use of ns that they 
have not a complete copy to refer to! There 
are more services rendered to the electrical trade 


hy the weekly records than some men dream of. 
But we are guilty of a digression here, though it 
is only a digression which naturally brings us back to the 
main point of these observations. When the demand for 
credit, and longer credit, is increasing because of the dis- 
position of other manufacturing countries to win the favonrs 
of the buyer by this very acceptable means, exporting firms 
cannot afford to neglect any available source of information 
for guiding them in their business relations. Generally 
speaking, business firms recognise the ordinary rule of giving 
suitable references with first orders, but even this deeply- 
rooted custom of the British trader does not seem to be in- 
sisted upon to anything like the same extent by traders of 
some other nations. They would appear to have a passion 
for orders, and “damn the consequences." We are not 
going to discuss the wisdom, or otherwise, of such a policy, 
or to enumerate the dangers that lurk in ite wake; we are 
concerned more with the general effect of this growing 
tendency upon tlie foreign buyer, and its bearing upon British 
trade. "The reports from countries toward which we are now 
casting more affectionate trade glances show how increasingly 
accommodating the German and American trader are 
becoming in the matter of terms of payment. (rive us 
your order—never mind about the moncy—any time will do 
for that." This bears more the complexion of friendship 
than of calculating business transaction, yet it is the latter 
undoubtedly with the accompaniment of that sort of 
friendliness which is now being used to foster business 
interests. 

British manufacturers and traders have been warned that 
they must not be surprised if they find themselves at a 
disadvantage before long as a result of this policy of theit 
competitors, and though our foreign trade statistics do not 
bear any surface evidence of that effect at present, the fact 
remains that financial reasons have lost us a number 
of contracts and concessions, so the matter is not 
one to put aside as of no importance. Whatever we are 
doing already, there is much more that we might do if we 
could secure a greater measure of financial support for the 
electrical industry. In France the same problem is receiving 
consideration at the present moment, for the T emps 
foretells the establishment very shortly of a French National 
Bank for Foreign Trade with a capital of £400,000 to begin 
with. As referred to in the Times, “ the chief object of the 
new institution will he to enable French exporters to extend 
the short and inelastic terms of credit which they have 
hitherto offered, and to which the decline of French trade 
in various parts of the world has been freely ascribed.” 

Several years ago British electrical manufacturers were 
harassed by the enormous indebtedness of municipal autho- 
rities who took an unconscionable time to settle their accounts. 
The amount of municipal business is not large now, but it 
would appear to be necessary to prepare for large sums to 
similarly locked up in foreign trade in future. 


Ir has often been pointed out—hy tele- 
phone officials—that the greatest cause of 
inefficiency of the telephone service 18 che 
inattention and inefficiency of the users themselves. While 
this may be regarded as an official view not untinged witt 


Telephone 
Troubles. 
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bias, there is a large proportion of truth in the allegation. 
Nothing is more annoying than on obeying a summons to 
the telephone, to be instructed by an office boy af the other 
end to wait a minute," while he sets out on a protracted 
search for his employer, who has originated the call. It is a 
selfish and inconsiderate practice; the originator should hold 
himself in instant readiness to take up tlie conversation 
directly the person called arrives at the other end of the 
line. Perhaps those who adopt the former procedure do not 
realise the discourtesy of which they are guilty, in inviting a 
friend or client to cling to a telephone until it shall please 
them to relieve his suspense. In such circumstances it is 

justifiable to follow the example of those who, after waiting 
for a period of, say, one minute by the clock, hang up the 
telephone, with or without due comment. 

A correspondent of the 7ronmonger last week drew atten- 
tion to a similar trouble, arising not from discourtesy but 
from lack of system. It is not an uncommon occurrence, 
when one calls up a business house, to be put through to one 
person after another, repeating the particulars of the matter 
in hand to each, so that by the time one gets into touch with 
the right official one is irritated beyond measure. The cor- 
respondent in question—Mr. A. Selden—suggests that this 
source of annoyance can be completely removed by the use 
of a telephone message form, with spaces for the name and 
address of the caller and the particulars of his business. 
This is filled up by the person who answers the telephone, 
and readily finds its way to the proper quarter, where it can 
either be dealt with at once on the telephone, or treated as 
ordinary correspondence. This device, made up in the form 
of a pad for the telephone desk, has proved very satisfactory, 
and we commend it to the notice of those in particular who 
have many departments in their offices, as well as to the 
telephone authorities. 

As regards the troubles due to the operators, the worst, in 
our experience, is the annoyance of being cut off in the midst 
of a conversation, which happens so frequently that we are 
disposed to doubt the efficacy of the means adopted to prevent 
this trouble; either it is inadequate or it is ignored by the 
operators. Next to this is the undue delay in intimating 
that there is no reply—a delay often running into minutes. 
This is only aggravated by the complacent statements of 
the authorities that the average time occupied in obtaining 
a reply from the exchange is z seconds; the average time 
from calling to obtaining communication is y seconds," and 
80 on. These phenomenal records may be achieved in the 
course of official tests—we cannot say ; but of one thing we 
are very certain : they bear no relation whatever to our own 
experience. 


THE Deutsche  Gasgluhlicht Gesell- 
paren Dampa schaft, of Berlin, which has just declared 
a dividend at the rate of 50 per cent. on the ordinary share 
capital of £330,000 for 1909-10, or the same rate as in the 
previous year, proposes to make a fresh increase of 5 per 
cent. preference shares of £330,000. The directors state 
that the past year has been specially favourable for both the 
incandescent gas department and the Osram lamp depart- 
ment. During the first half of the year, the introduction 
of taxation on illuminating articles caused an active demand 
to arise for the company’s manufactures, and brought abont 
an almost complete clearance of stocks. The prices in the 
second half of the year, particularly for Osram lamps, were 
reduced, although this circumstance favourably influenced 
sales. As a consequence of foreign Customs and patent 
legislation, the company, as is known, erected factories for 
the construction of Osram lamps in France and England, 
and the factories have developed satisfactorily, and now 
require to be extended. "The proceeds of the new issue of 
preference shares, which are to be taken over by a syndicate, 
are to be devoted to carrying out these extensions, and to 
the increased provision of raw materials for the manufacture 
of incandescent mantles, and it is stated that the English 
factory in particular needs enlargement to meet tle 
demand. 


ALARM-SIGNALLING DEVICES FOR 
CIRCUIT-BREAKERS. 


By S. LEES. 


SOME form of audible signal or alarm device is an almost 
indispensable adjuuct to any switchboard controlling feeders 
on varying loads, the supply to which is liable to frequent 
interruption as, say, a tramway traction system. Hand- 
closed automatic circuit-breakers, which are invariably used 
for this purpose, often operate practically without making 
any noise, and, if the attendant is not near, there is 
great risk of the switch remaining open unnoticed. It is of 
the utmost importance that such an eventuality should be 
guarded against at all costs, as a stoppage of the service for 
any length of time would be a serious matter. 


GaTTEAY 


Fig. 1. 


In order to minimise such risk of interruption it is the 
practice in most well-appointed stations to provide some 
form of automatic signalling device, which shall at once 
draw the attention of the attendant to the affected circuit. 
Such a device may consist of a simple form of bell-alarm, 
lamp signal, or a combination of both. Sometimes a 


D BATTERY 


F1G. 2. 


telephone relay working in conjunction with a circuit of 
lamps is used. 

In nearly, if not all, types of circuit-breakers the switch- 
blade, brush-contact, or some component part or other moves 
through more or less of an angle during the act of opening. 
It is, therefore, fairly obvious that a bell-alarm device need 
not be at all complicated in design, as would otherwise be 
the case if some form of external tripping movement were 
necessary. | 
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Fig. 1 illustrates a simple bell-alarm contact device, 
designed by the writer, fitted to a magnetic blow-out 
circuit-breaker of Bertram Thomas's S.A. type. This 
device has been tested in actual service under severe 
working conditions for many years, and has never failed, 
although the switch is in very close proximity to the 
circuit-breaker Jaws. The detail sketches in fig. 2 show 
the construction of the device clearly. Good material is 
the first consideration, The switch blades A may be of either 
hard-hammered brass or german silver; the writer uses, and 
prefers, the latter on account of its superior non-oxidising 
ee The insulation mountings are of black vulcanised 

re. 

Fig. 3 depicts a contact maker of: a rather different: type, 
having mercury for a conducting medium, fitted to an 8 B 
type circuit-breaker of the same make as the foregoing. 
Normally, when the circuit-breaker is closed, the position is 
as shown at B, fig. 4. On the circuit-breaker opening, the 
mercury falls by gravity, as indicated at c, and submerges 
the metal contact studs 1, completing the bell circuit. The 
Sketches, which are really self-explanatory, clearly show the 
details of its construction. This type of contact device has 
the advantages not only of simplicity and easy fitting, but 
also of being applicable to most types of circuit-breakers. 


FIG. 3. 


The clip holder b (fig. 4) is simply secured under the screw- 
heads of the “ blow-out ” subsidiary contact fingers E, or coil 
lead F (fig. 3). For this form of device the writer uses for 
the shell or casing and plugs, a good quality of red vul- 
canised fibre (spent cartridge fuse cases are suitable). An 
alternative design with screw-threaded plug is shown at 
fig. 5. Both these patterns have the advantage of being 
somewhat simpler to make and fit than the type described in 
figs. 1 and 2. 

The mounting of auxiliary gear of the foregoing descrip- 
tion on the face side of switchboards carrying heavy current 
apparatus is not favoured by some engineers, both on æsthe- 
tic and other grounds. Toovercome this objection the alarm 
device is fixed on the “back” of the board, being usually 
operated by means of a spring-controlled plunger movement. 


In fig. 6 is illustrated a type of contact maker fairly rep- 


resentative of this arrangement. In many cases ordinary 
door bell and burglar alarm devices are used, and the writer 
has seen small size lighting tumbler switches fitted up for 
the same purpose, but such stock articles usually possess the 
common faults of mechanical weakness and overcrowding 
of the working parts. Further, manufactured goods of the 
kind mentioned do not often readily lend themselves for 
adaptation to circuit-breaker work. 

A weak point in many bell-alarm devices is that the point 
of contact is always the same. It is better to design the 
parts so that the contact members do not merely make 
“point contact, but have, in addition, a sliding or rubbing 


action, which will render the switch, in a measure, self- 
cleaning. This condition is provided for in the device illus- 
trated in figs. 1 and 2. On reference to the sketches, it will 
be seen that the short-circuiting roller, or pin d, slides over a 
considerable length of the” surface prerented hy the blades, 
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FiG. 4. Fig. 5. 


us indicated, before finally coming to rest at the point marked 


by the letter H. 

Another advantage of the apparatus described in figs. 1, 2 
and 3 is that their action is positive—e.7., the breaker 
switch must actually open circuit before the alarm is put in 
operation. This is not the case with other types of devices . 
which are actuated by the plunger or trigger-striking move- 
ment, such devices being very liable to act prematurely, 
owing to the “floating” effect of the plunger or solenoid 
core. 

The wiring for circuit-breaker bell-alarm circuits should 
always be run in protecting tube or casing, and carried away 
clear of the heavy-current gear, and should be insulated 
throughout. Some nasty mishaps have been known to 
happen through a policy of mistaken economy in using an 
earthed return. No external switch which can be left 
permanently in the ** off " position should ever be used. 

The choice of battery is much a matter of taste. Primary 
batteries, either of the wet or so-called dry type, work all 
right if given the proper attention. Secondary cells may, 
perhaps, stand more abuse, but they kick against ill- 
treatment with no less certainty in the.long run. The 
selection of the alarm proper is also somewhat a matter of 


taste. A bell or gong is, perhaps, the most suitable, all 


. considered ; of the former, the continuous-ringing patteru is 


often used; this type certainly relieves the contact device 
of too much responsibility, but the resetting operation, of 
course, imposes an additional duty on the part of the 
operator or attendant. 

Sometimes on large feeder systems, an indicator. board. 
either shutter or lamp, is used in conjunction with the bell- 
alarms. 


* 
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The alarm-signalling devices described in the foregoing 
article have been designed and made by the writer, and 
thoroughly tested under everyday working conditions 
extending over a goodly number of years. While nothing in 
the way of exceptional novelty is claimed for any of thein, 
the apparatus have been described mainly with a view of 
assisting others who may possibly be contemplating the 
equipment of their own control gear. 


CORRESPONDENCE. 


Letters receired by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Association of Mining Electrieal Engineers. 


1 
As a member of the Association. of Mining Electrical 
Engineers, I have been interested in the correspondence on 


the above subject which has gone on in your valuable . 


columns, not forgetting your leading article. 

I have been amused to hear our Council members laying 
out the bait; what moonshine it is, for instance, to talk 
about want of competent men for collieries. [t is true 
generally there is a want, but not because they cannot be 
got, but for other vital reasons, which I need not mention, 
but which are well enough known. 

I may say I have been connected with collieries for the 
last 20 years, and have held the official position of mechanical 
engineer, also of electrical engineer, on some of the largest 
and most modern collieries, therefore I know what I am 
talking about. 

This Association really ought to be styled the Colliery 
Manager Convenience Association. I have raised my voice 
at branch meetings against the course which has been adopted, 
but coltiery electriciaus have not yet got to the independence 
stage and learnt to crack the whip, and they will, in my 
opinion, be well lashed before they see their folly. 

Where does the fairness come in? Take an engineer who 
has to serve an apprenticeship, educate himself and acquire 
knowledge, theoretical and practical, whether it be on a colliery 
or not; he cannot qualify or sit for a colliery manager’s 
certificate unless he puts in at least two years’ practical 
work down below. But if he be a pitman, or work under- 
ground, he need not be troubled about how his time is 
spent: if he can stand a cramming by some coach for a 
few months, he can qualify or sit for a manager’s certificate 
without having to put in two years’ practical work, or even 
two weeks in either an engineering shop or on the surface at 
all. Although three parts of the questions asked at the 
examination are engineering questions, he gets his ticket and 
then has the bounce over the very meu who have to keep the 
pit going. 

Surely there is room for reform here. "Then again, the 
enginewright and the electrician, in spite of the Council's 
advice, are a sore point on many collieries. They ought to 
be, and really are, two separate and distinct trades; as 
one of your correspondents said, let the enginewright stick 
to his ropes and chains and the electrician to his wires and 
motors. 

What if the Association do grant diplomas 7—the most 
competent and best men do not get the jobs now, and won't 
then, any more than now; and to expect that practical men 
will come forward with all their experience and give it (as a 
* Non-Council Member“ says) to colliery managers, deputies, 
fitters, tinkers, sailors, everybody about a pit, travellers, 
salesmen and anybody who pays his guinea, is, I think, beyond 
reason. 

Let colliery engineers wake up, and play the game ; their 
position was knocked under when the certificated manager 
came in, and he has now had a good innings; so let the 
developing power now so universally used, viz., electricity, be 
one of the steps to regain the standing of the engineer—not 
by educating everybody that pays his guinea, and showing 
the colliery manager how much you know, but by using the 
information you have, for your own improvement and 
benefit. 

Tyne. 


My previous correspondence was in reply to the criticism 
of the ELECTRICAL REVIEW, and I endeavoured to give a 
logical and broad-minded view of the policy pursued, on which 
I notice the Editors offer no further comment. 

I have neither the time nor the inclination to follow up a 
discussion on the matter by correspondence, but I am quite 
prepared to have a discussion at one of our branch meetings 
on the matter with “ Non-Council Member," and I have 
every confidence in proving that my previous statements are 
not excuses but justifiable facts. 

I only repeat that the objects of the Association will be 
carried out, in spite of those members who appear to be only 
anxious to depreciate the Association rather than to 


support it; if ‘* Non-Council Member" does not know: 


the objects of the Association and has not studied the rules, 
he has evidently not been taking much interest in it, and I 
would advise him to obtain a copy of the same from his 
branch secretary or the general secretary. Had he only 
taken a little trouble in making inquiries from his branch 
secretary, he would have had clear replies to all his 
questions, and would know how the Board of Trade came 
into the matter. | 

Of course, I cannot help but appreciate his keenness, and 
only regret that he did not give his support earlier, but 
presume he was like a good many others, Waited to see 
whether it was likely to be a successful formation or not," 
before he paid his guinea and received value of 458., 
independent, of other advantages. 

His statement “plank down your guinea or Heo guineas," 
almost convinces me that his nom de plume is not a true one, 
and his letter generally is only a move to entice me into a 
discussion which I decline to enter into by correspondence. 


A Council Member. 


Tests on Bitumen Cables. 


I have read with interest Mr. W. A. Toppin’s article on 
“ Tests on Bitumen Cables” in your last issue, and trust 
that I may be allowed to offer a word or two of criticism on 
it. The tests he mentions have evidently been carefully 
carried out by him, and most minute observations have been 
made. Reference to. a manual of chemistry will show the 
composition of the yellow gas and oily fluid produced by 
igniting the bitumen. Further and more elaborate chemical 
and mechanical tests than those given by Mr. Toppin have, 
of course, been performed by bitumen refiners who have in 
many cases embodied the results in their catalogues. 

In Mr. Toppin's leakage tests he neglects to give the 
principal components in the composition of the soil with 
which he has experimented, although he must know that 
the specific resistance of soil varies according to the elements 
of which it is formed. I am of opinion that if a cable with 
a pinhole in the bitumen covering be surrounded with any 
kind of soil with a slight percentage of moisture, the 


moisture will very soon find the perforation, and allow a 


leakage current to flow. | 

Regarding the heating of the soil through which a current 
is passing, the flat portion of the temperature curve (fig. 1) 
can only be due to the effect of the gradually decreasing 
current, and because of this I consider the curve is 


valueless from a practical standpoint, as the heating effect of 


a current passing through any substance is proportional to 
C? RT where C = current, x = resistance and T = time. 

I agree with the author in his remarks relating to the 
expansion and contraction of copper cables. Too much care 
cannot be given to the precaution of allowing some slack in 
laying the cable. 

To further simplify the test for short circuits (fig. 2), I 
would suggest that L be a variable resistance and the second 


reading E, taken with the same current c, as when E, was 


noted. Then— 


Distance in yards from N to D = -— 2 — x total length 
j n ＋ E, | 
of cable in yards. 

Respecting Mr. Toppin's concluding remarks, I may say 
that [ also look forward to the time when a good heating 
load will be obtained through the introduction of a more 
efficient. heating apparatus. 

Mains. 
D 
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Municipal Trading. 


- Your correspondent ‘ British Manufacturer” (a vaguely 
subtle nom de plume) proffers a reply to my letter really on 
* Municipal Trading." One would gather from his rambling 
and incoherent remarks that the subject under discussion 
was in reality “Tariff Reform,” or “ How to protect the 
British manufacturer from the effects of unfair foreign 
dumping,” or How the contractor exists otherwise than by 
persistent canvassing.” 

As my letter touched on neither of the foregoing points, I am 
constrained to recommend him to re-read my letter with the 
help of such enlightened assistance as he may be able to 
command. He will then be able, I hope, to dispense with 
his assumed nom de plume, for I cannot find it in my heart 
so seriously to libel any British manufacturer by attributing 


Fic. 1.—TiME-SwitcH Box as UsED AT LEYTON. 


to him such a foolish and puerile communication. If my 
interrogator was a little more British,“ and less of a 
„manufacturer, he would, in the first place, have sufficient 
pluck to subscribe his name, and in the second place, would 
avoid introducing fanciful side issues to fog the purport of 
my letter. 

I may add that I never have, and never will, write under 
a nom de plume, regarding the practice as contemptible, and 
will not in future reply to letters whose authors prefer to 
remain in obscurity. 

Duncan Watson. 


London, October 15th, 1910. 


Balance System of Protection for Transformers. 


In your article on Transformer Protection," of the 7th 
inst., you have not mentioned that the system described 
bears a significant resemblance to that known as the 
* Merz-Price ” system. 

This system was developed upon apparatus of our design 
for the large power supply companies operating in the 
Northumberland and Durham districts, and we have since 
applied the system of protection to nearly all the static trans- 
formers connected to their 6,000-volt three-phase network, 
and also to many of their 20,000-volt transformers. 

The apparatus is now made by us and a few other manu- 
facturers, including the B.T.-H. Co., under licence from 
Messrs. The B.I. & H. Cables, Ltd. 

A. Reyrolle & Co., Ltd. 

Hebburn-on-Tyne, 

October 12th, 1910. 


NEW ELECTRICAL DEVICES, FITTING 
AND PLANT. 


The “ Venner” Time Switch. 


The rapidly extending use of electricity for street lighting has 
brought time switches more and more into prominence, and various 
methods of fixing to lamp-posts have been devised to suit local 
conditions. The accompanying illustrations show the methods 
adopted for mounting the Venner time switch at Leyton and 


Fig, 2.—LAMP-POST. WITH " VENNER” TIME SWITCH, 
HIGH BARNET. 


High Barnet. In the former case a watertight box is screwed in 
the run of the post like an ordinary hand-switch box, the nipples 
being made to suit individual requirements. At High Barnet the 
box, as shown white, is attached to the post with a strap, this 
method involving the minimum of alteration to the post—namely, 
the drilling of one hole only. In a new list just issued by MESSRS. 
VENNER & Co., of 6, Old Queen Street, S.W., these and other 
methods are shown, and some interesting notes are given relating 
to the mechanism of the clock itself, which, for this purpose, has 
to be of very high class, with lever escapement, jewelled pallets and 
jewel staff, and & Breguet hair-spring. l 


Large Electric Clock. 


Messrs. GENT & Co., LTD., of Faraday Works, Leicester, have 
sent us iculars of the electric clock which they are building 
for the Royal Liver Insurance Co.'s new offices at Liverpool, and 
which, it is claimed, will be the largest in the world. 
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Fia. 3.—GENT's “WAITING TRAIN" ELECTRIC CLOCK 
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The clock possesses four dials, and will be placed in a tower about 
220 ft. above ground level; each dial measures 25 ft. in diameter, 
and the minute hands measure 14 ft. long and 3 ft. at greatest width. 
Each of the huge hands is made of copper, with 9.in. gun- metal 
ribs, of ample strength to withstand the wind pressure. The hours 
are indicated by 12 marks, each measuring 3 ft. X. 1 ft. 6 in.; 
and 1 ft. 2 in. separates the minute marks. | 

The waiting-train movement invented by Messrs. Gent is 
employed to drive the clock with a practically continuous motion, 
and will be governed: by a precision time transmitter designed by 
Mesers Gent, which is now being largely used in observatories 
in this country and abroad. The transmitter will be connected 
through the G.P.O. wires to Greenwich, and will be automatically 
corrected when necessary. ; 

The dials of this large clock will be electrically illuminated, and 
avery ingenious switching apparatus is being made which will 
automatically switch on the light at dusk and switch it off at dawn. 
By an ingeniously arranged cam, mounted within the switching 
apparatus, the times of lighting and extinguishing are altered to 
suit the seasons automatically, the cam effecting this by a simple 
reducing gear, revolving once only in two years. The error due to 
Leap Years is compensated so nearly that the error remaining is 
only 10 minutes in 30 years, and at the end of this period it can be 
corrected and reset for a subsequent period of 30 years in leas than 
one minute and without the use of tools, 

The accompanying illustration, fig. 3, shows the mechanism ofa 
similar clock on the waiting-train " principle, 


Siemens “@ 4 Watt-hour Meters. 


A meter embodying many valuable improvements has recently 
been brought out by MESSRS. SIEMENS BROS. Dynamo Works, LTD., 
of 39, Upper Thames Street, E.C., under the above title. All the 
working parts can be replaced without the aid of tools, and the 
parts are so designed that the replacement of any of them does not 
render recalibration nec . In particular, the commutator, 
brushes, bottom pivot and jewel, the parts most exposed to wear, 
are easily renewed. Fig. 4 shows the interior of the meter, which 
is of the motor type, and is suitable for p.c. or A.C. circuits, up to 
200 amperes at 650 volts. The armature is wound with three coils, 
and the commutator is attached to it with three steel springs, no 
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Fie. 5,—DETAILS OF 
. PIVOT AND JEWEL. 


Fig. 4.— INTERIOR OF SIEMENS 
"G 4" METER. 


2, Interchangeable pivot point; 8, Oil cap ; 9, Coned spindle end; 10, Jewel 
. stone ; 11, oil chamber; 18, Stop screw. 


Rolder being used, so that it can be detached with ease ; the brushes 
are of silver strip with gold-wire bearing surfaces, and are arranged 
80 that replacement can be effected without altering their position 
or pressure on the commutator. The lower end of the armature 
spindle is cone-shaped, and fits into the removable pivot, which, 
with the jewel, can be removed with the stop screw which locks 
the armature (fig. 5); during transit the pivot and jewel are with- 
drawn from the spindle, so that no damage can occur to them. 

A sheet of iron is interposed between the driving and braking 
parts, to screen the magnets from magnetic fields due to excessive 
currents in the main coils, and the latter are placed a long way 
from the brake for the same reason, giving the meter ite oblong 
shape. A compensating coil is provided to neutralise friction 
losses. The dial is of the cyclometer type, with machine-cut wheels. 
We are informed that the meter is particularly suitable for export 
work, and has been very favourably received abroad. 
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Simplex Holophane Fittings. 


In a new catalogue of Holophane material just issued by MESSRS. 
SIMPLEX CONDUITS, LTD., 116, Charing Cross Road, London, W.C., 
there are shown various reflectors, fittings, wireless cluster arcs, 
&c. A number of very neat examples of fittings specially designed 
for the Holophane system, and a variety of types of reflectors, are 
well illustrated, priees being plainly set forth intabular form, The 
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FId. 7.— SPHERE FITTING 
FOR CORRIDORS. 


Fic. 6.—REFLECTOR 
FITTING. 


fittings cover an extensive range in values, some being suitable for 
residence lighting and others for large public buildings. We show 
in fig. 6 a low priced reflector bow] ceiling fitting of 10-in. size, suit- 
able for illuminating a small room 14 ft. x 10 ft. Fig. 7 repre- 
sents a sphere fitting suitable for lighting corridors and so forth. 
In place of the ordinary chaina, rods are provided through which the 
flexible is led, thus-keeping it out of sight. 


Victor“ Workshop or Factory Lamp. 


Enclosed arc lamps are very largely used for factory lighting, but 
their great disadvantage is that the globes are very easily broken, 
and therefore the cost of upkeep is no small item. To reduce this 
as far as possible, the ELECTRIC AND ORDNANCE ACCESSORIES Co., 
LTD., of Cheston Road, Aston. Birmingham, have introduced the 


Fia. 8.—“ VicrToR" WORKSHOP LAMP. 


lamp illustrated in fig. 8. It will be observed that the lantern is 
hexagonal, and as the glass is only held in position by small copper 
clips, the cost of replacing a pane in the event of an accident is 
very small. No special globes need be kept in stock, thus also 
saving storage room. The lamps are complete as illustrated, the 
resistance being included in the case, thus making installation a 
very simple operation.. The resistance is very effectively cooled by 
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means of the open joints in the split case. Both terminals are 
thoroughly insulated with mica or porcelain, and no live parts are 
on the outside of the lamp. Where lamps are already installed 
without this special lantern, we understand that the Electric and 
Ordnance Co., Ltd., are prepared to supply a stout wire guard for 
use where there is little head room to suspend the lamp, or where 
machines are placed close together. This guard is attached by 
means of spring clips to the outside rim of the metal reflector, and 
while not obstructing the light in any way, very effectively protects 
the globe against breakage by ladders, poles, &c., being carelessly 
moved about. 


* Glasgow Ironclad Switches. 


In a new illustrated list (sheet 29) just issued, the MIDLAND 
ELECTRICAL MANUFACTURING Co, LTD. of Stafford Works, 
Cony bere Street, Birmingham, give prices and brief particulars of 
their ironclad switches of the totally enclosed ‘‘ Glasgow " type, for 
600 volts. These switches have been specially designed to meet the 


Fic. 9.— THE " GLASGOW " IRONCLAD SWITCH 


latest requiremente of the Home Office, and they will also pass 
the Glasgow Corporation rules for 500-volt supply. In addition to 
strong design and good finish, the makers claim for the switch the 
following good qualities: foolproof, interlocking lever, double break, 
watertight, and asbestos-lined. Unless otherwise specified, switches 
are supplied with hardwood insulating bushes for cables. 


Cable Connectors. 


In their new list just issued, MESsRS. Davis & TIMMINS, LTD., 
of York Road, King's Cross, London, N. show full-sized illustrations 


Fia. 10.—Davis & TIMMINS CABLE CONNECTORS. 


of their standard cable connectors. which are made from solid drawn, 
bright drawn brass rod and are kept in stock. The firm have been 
prominent in this class of business for getting on for a lifetime 


and are known as well as anyone in the electrical industry. The 
connectors are accurately machined, and all halves are interchange: 
able with any other half of the same rating. They are extensively 
used for the fields and leading-out wires of dynamos and motors, 
We reproduce the illustration in reduced size herewith. The list 
tabulates dimensions and prices for connectors rated from 10 to 600 
amperes. 


Radiator Lamp Substitute. 


A new heating device has been introduced by Messrs, F. A- 
WILKINSON & PARTNERS, LTD., in the shape of the Economic” 
electric radiator lamp substitute ; this consists of a heating element 
of wire, mounted on a bayonet holder base like a lamp, and covered 
with a perforated aluminium guard and reflector. It is very strong, 
being composed almost entirely of metal, and it attains a bright red 


Fig. II. Economic” RADIATOR LAMP SUBSTITUTE. 


heat when in use; as the heating element has a long life, and can 
be replaced at a small cost as easily as replacing a fuse, it should 
effect a considerable saving. The device is supplied in 500-watt 
sizes, and can be arranged to run two in series on any standard 
voltage from 100 to 250 volts. MESSRS. SIEMENS BROS. DYNAMO 
Works, LTD., Tyssen Street, Dalston, are the selling agents. 


A New (Patent) Magnetic Flasher. 


Messrs. VERITYS, LTD., of King Street, Covent Garden, W. C., 
have recently acquired the manufacturing and selling rights of a 
new automatic flashing device from the patentee, Mr. A. H. 
Brackensieck, which they are now placing on the market as the 


FIG. 12.— ASTON © MAGNETIC FLASHER. 


“ Aston” magnetic flasher. This apparatus is actuated by the 
current which is taken by the sign passing through a coil hav ihe 
a solenoid, the action of which is damped by an oil dashpot, - 
make-and-break contact being effected by mercury in a tube, an 
with this apparatus any desired adjustment can be obtained ; 
the period of the “light and dark" can be corresponding!Y 
adjusted. The flashers are made in sizes from | to 25 anpe 
either single-way or two-way, and are placed in simple series wi 
the sign. 
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New Starter for Squirrel-Cage Motors. 


In fig. 13 we show the interior of the SWITCHGEAR Co.'s new star- 
delta starting switch for squirrel-cage motors. It is made in several 
sizes covering startera from 5 H. p. up to 40 H.P. 

The switch is claimed to be easy to manipulate, to have a decided 
off "click" when coming from the running position ; also it is 
claimed that when turning from “start” to "run" it goes easily 
through the " off" position. The oil tank is of ample dimensions 
and there are barriers between phases in all sizes except the very 
smallstartere. There is an insertion joint (cotton packed) which 


Fic. 13.— STARTING SWITCH FOR SQUIRREL-CAGE MOTORS, 


prevents oil being slopped over. As some consultants prefer the 
auto-transformer method of starting to the star-delta, a special oil 
tank is fitted, when required, to contain the transformer. The 
latter is, however, mechanically supported from the mid-section 
which, as the illustration shows, is adapted for bolting to a wall or 
pillar. For wiring, therefore, both the top cover and oil tank can 
be removed without in any way interfering with the internal 
connections. 

The combination is claimed to be unusually easy of access and, 
therefore, meets the need of those who have the actual coupling up 
of the cables to carry out. Automatic release switches are also 
manufactured by the Switchgear Co. 


New “ Metalik ” Lamp. 


MEssRkS. G. M. Boppy & Co. inform us that they are introducing 
a new " Metalik" lamp of specially strong construction, for use in 
factories, on board ship, for train lighting, and in other places 
where there is considerable vibration. The lamps are being shown 
at the Buussels Exhibition, mounted on an apparatus that subjects 
them to shock and vibration, and so far none of them have given 
out. They are made for pressures up to 125 volts, of 16 to 50 C.P., 
and are similar to the ordinary type, but have the filaments wound 
and arranged in such a way as to offer the greatest amount of 
resistance to vibration. 


Sewing-Machine Electrical Equipments. 


The OERLIKON WORKs have designed an electric drive for sewing 
machines, which is understood to be simple in working and to give 
excellent resulte. The motor has a very high efficiency, and all 
parts are robustly designed; the apparatus can be fixed to any 
machine. When the machine is stationary, the endless band driving 
it is slack, and a brake is pressed by means of a spring against 
the sewing-machine wheel. The motor is started by means of a 
tumbler switch fixed beneath the sewing-machine table. By 
pressing the treadle of the machine more or less, the motor is 
moved backwards, tightening or loosening the endless band as 
required. By this means a speed regulation within an almost 
unlimited range is obtainable. Lists illustrating the apparatus are 
in course of preparation and will shortly be issued, but in the 
meantime full particulars, &c., can be obtained at the Oerlikon 
Co.’s British and Colonial office, 34, Norfolk Street, Strand, W.C. 
(Mr. G. Wuthrich, chief engineer). 


Eleetric Cooking Apparatus. 


Messrs. O. C. HAWKES, LTD. of 70, Aldersgate Street, E.C., 
have recently placed on the market a small grill, of modest price, 
which also provides for boiling water, &o., when the heat baffle 
plate is inserted under the unite. 

This cooker can be run from any lampholder by a plug and flexible 
connection. 

Messrs. Hawkes also specialise in the Pharos stove, an apparatus 
which combines in itself a heater capable of well heating any 
ordinary sized room, a pair of boiling rings, a griller and roaster, a 
toaster and a plate warming rack. 
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Fic. 14.—PHaros Stove WITH BOILING 
PLATES IN USE. 


Fic. 15.—PHA OS STOVE USED FOR GRILLING. 


Our views show this stove (fig. 14) used for room heating, but with 
the side covers raised and a kettle and saucepan in use on the boiling 
plates which are provided on either side, and (fig. 15) with the 
front let down and a Dutch oven for roasting or grilling placed in 
front of the heaters. 

The top plate is perforated to admit of air circulating through 
the stove and the central portion can be used for plate warming, &c. 

The central heating and grilling elements are wired on two 
circuits giving three heats and each of the boiling plates is on a 
separate circuit. 

The energy consumption of the standard stoves is 1,500 watts on 
the heater circuit and 500 watts on each boiling plate. 

Attention may also be drawn to several new induced draught stove 
designs and to the XL combined electric oven, boiler and grill—a 
larger apparatus suitable for cooking on an extensive scale. 


Die Castings. 


The casting of small parts of machines in dies, 80 as to turn them 
out practically ready for use with the minimum of machining, is 
of great assistance in reducing the cost of production of machines 
manufactured on a repetition basis. THE LONDON BRASS AND 
ALUMINIUM DIE CAsTING FOoUNDRY (successors to Balharrie and 
Hill), of 90-92, Banner Street, St. Luke's, E.C., is well equipped 
with plant for making the steel dies and tools required for the 
process, and for casting and electroplating on a large scale; as a 
matter of fact, the firm have been manufacturing die castings for 
about two years, and, owing to the facilities at their command, are 
able to deliver samples within three weeks of the receipt of an 
order, and full delivery a few days after the samples are passed. 
The brass used is made of pure copper and zinc, in the proportions 
of 66 per cent. copper and 34 per cent. zinc ; aluminium of about 
95 per cent. purity is also employed, and white metal composed of 
copper, zinc and aluminium, in proportions which can be varied 
according to the tenacity required. The white metal is suitable for 
all kinds of work not requiring the strength of brass, and is 
stronger than alloys containing tin or antimony, which are not 
used by the firm. Copper castings are made for electrical apparatus, 
and experiments have also been carried out with iron, and the 
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resulta are so satisfactory that the firm expects shortly to be able 
to accept orders for die castings in that metal. 

The castings are produoed to within 4$y inch in brass and 
aluminium, and to within ygyg inch in white metal. Holes and 
slots can be cast in most cases, or centred where they cannot be 
actually cast ; machining charges are reduced to the minimum, and 
the castings are interchangeable. 


1 3 6 
2 4 7 
3 8 
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Fic. 16.— DIE CASTINGS IN Brass, ALUMINIUM, AND WHITE 
METAL. 


. Brass bar for calculating machine. 

. Brass centre cylinder for contact 
gear of arc lamp (exact weight, 
1 lb. 8 oz.). 

8. Brass spur-wheel for speedometer ; 
inside, pointer and cam plece for 
calculating machines, and guide 
for carbons of arc lamp. 

. Brass clamp for hose fittings. 

. Brass mercury chamber for meters. 


6 and 7. Brass triggers for brush 


xes. 

8 and 9. Brass brush- boxes for 
dynamos and motors. 

10. Aluminium alloy gear-wheel for 
automatic machines. 

11. Plug-piece in white metal for elec- 
trical measuring instruments. 

12. Aluminium wheel for automatic 
disinfecting machine. 
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Parta of dynamos, meters, &c., figure largely amongst the manu- 
factures of the company, who supply brush-holder castings to 
many of the leading dynamo-makers, and the variety of the shapes 
and sizes of parte dealt with may be gathered from the accom- 
panying illustration, fig. 16, reproduced from a quantity of samples 
that we have received from the firm. 


& Multax- Century Flame Lamp. 


THE GLOBE ELECTRIC Co. LTD., of 11, Farringdon Avenue, 
E.C., inform us that they are about to put on the market a new 
100-hour  Multax-Century " lamp; in general design it follows their 
36-hour Multax lamp, but the mechanism is slightly different. The 
feed is effected purely by gravity. without any clockwork, and it is 
not a magazine lamp, the increased burning hours being obtained 
by the use of the Multax patent bridge-core carbons which have 
been successfully used in the 20-hour and 36-hour types. The new 
pattern has been designed especially for the illumination of streets, 
railway stations, dockyards, &c., and is provided with a special pro- 
jecting reflector, as shown in the accompanying figure (fig. 17), 
which gives improved horizontal distribution of the light. As the 
first 500 lamps, we are informed, have already been definitely 
disposed of, there will be a delay of a few weeks before the lamp 
can be supplied in quantity. 


Arc Lamp Coupling and Suspension Gear. 


In public street-lighting installations one man can trim 80 to 85 
lamps per day, when they are equipped with a good type of lowering 
gear, as against about 10 lamps per two or three men where older- 
fashioned methods prevail and ladders have to be employed. 
Hence such gear is of great importance, since it means a saving of 
at least 30s. per lamp per annum-—a by no means inconsiderable 
amount in these days of contracts bearing but little margin of 
profit. 

The "Smart" patent gear, which is being placed on the market 
by MR. S. MANSEL JONES, Western Mail Chambers, Cardiff, and is 
illustrated herewith, is designed on the hit-and-miss principle, 
being held in position and released by similar movements. In either 
raising or lowering, the lamp is first pulled up as far as it can go, 
and there is therefore no difficulty in finding the locking position. 

There is only one moving part in the Smart gear (which is but 
12 in. over all): this consists of a simple and durable loose gun-metal 
ring, provided with two projecting pins, which are placed diametri- 
cally opposite one another. Each time the cord or rope is pulled 
up, this ring is caused to make a quarter turn, owing to the pins in 
its side striking inclined arms or guide teeth on the body of the 
apparatus. 'The internal shape of this ring is such that it alter- 
nately locks and releases the flattened arrow-headed spindle attached 
to the rope, to which the lamp is also connected. A slotted guide 


causes this spindle always to enter the main casing in the same 
way, notwithstanding. any swinging or twisting of the lamp; this 
permits of the use of substantial contacts, which can be firmly 
attached, and thus flimsy springs and drum contacts, which are apt 
to get out of alignment owing to the swelling or expansion of 
insulating material supporting and separating them, are avoided. 
This simplicity of contact is of much greater importance than it 
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1 Fig. 17. 
12 ."MuLTAX-CENTURY" FLAME 


ARC LAMP. 


would at first sight appear to be, for this has been the weak point 
of many gears in the past, when exposed to inclement weather 
and subjected to the continuous swaying caused by boisterous winds. 

Referring to the illustrations herewith, fig. 18 shows the 
mechanism in the locked position, the dotted lines indicating the 
space occupied by the cover and weather-protecting casing. In 
fig. 19 it is shown unlocked and lowered. Here can be clearly seen 
the flattened arrow-head, which engages with the locking ring 
when the latter is revolved & quarter turn by the aid of its side pins 
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FIG. 19. 
" SMART" PATENT ARC LAMP SUSPENSION GEAR. 


Fia. 18. 


and the guide teeth. One of the pins of this ring shows iteelf on 
fig. 18, but it does not appear on fig. 19, since, in the position shown 
there, the ring has been caused to make a right-angled turn, thus 
allowing the flattened arrow-head to pass through it. 

No weight is thrown on the electrical contacte, and as the 
swinging of the lamp cannot cause the contacta to work loose. 
since any such strain is taken up by the centra] spindle, arcing 
burning out is eliminated. Further, all strain is taken off the rope 
The simplicity of the gear has appealed to those engineers who 
have had an opportunity of examining it: yet this simplicity does 
not militate at all against its life under the strenuous conditions of 
everyday wear and tear, as has been demonstrated by long and 
careful tests before placing the gear on the market. 
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„ Stannos ” House-Service Box. f 


Wa recently mentioned the house-service box specially designed 
for use with the Stannos wiring system by MESSRS. SIEMENS 
Bros. & Co., LTD., Caxton House, S. W.; the accompanying illus- 
tration shows the construction of this device. It is particularly 
intended for supplying a row of houses from one service on the 
concentric system, the box, of galvanised cast-iron, being bolted to 
a wall out of doors if necessary. The low-pressure concentric 


Fig. 20.— STANNOS” HOUSE-SERVICE Box. 


service cable enters at the bottom, the lead sheathing being wiped 
to the box, and the armouring bonded to the latter with a wrought- 
iron armour clamp. The outer conductor is bunched and sweated 
into a fitting which is bonded to the upper. part of the box, inside, 
and the inner conductor enters a metal fitting which receives also 
the inners of the ‘‘Stannos” wires, the outer sheathings of the 
latter being sweated into glands which are connected inside the 
box with a copper strip. The lower.part of the box forms a sealing 
chamber, which is filled with compound. The box illustrated is 
suitable for a service cable up to 0°05 sq. in., and Stannos wires 
up to 7/16 S.W.G. 


LEGAL. 


GRIFFITHS AND ANOTHER r. EDWARD LLOYD, LTD. | 
[Stud Trams Libel.] 


ON October 13th this action was mentioned before Mr. Justice 
Lawrance in the King's Bench Division of the High Court. Mr. 
Bromley Eames and Mr. Hume appeared for the plaintiffs, and Mr. 
Barrington Ward for the defendants. 

MR. BARRINGTON WARD said the action was brought by gentle- 
men named Griffiths and Bedell against Edward Lloyd, Ltd., and 
the ar Newspaper Co. Defendants owned the Daily Chronicle, 
the Star. and the Morning Leader newspapers. His Lordship would 
be relieved of trying the case, which must have lasted a consider- 
able length of time. The parties had wisely been able to come to 
satisfactory terms. A part of the terms was that he should, on 
behalf of the defendants, make an expression of regret. The 
alleged libels arose in this way. In 1907 the Moderate party of the 
L.C.C. adopted plaintiffs’ patent G.B. system of tramway traction, 
which obviated the use of underground conduits or overhead wires. 
For reasons best known to the L.C.C. they did not allow plaintiffs 
to install the system themselves, and the result was that from first 
to last the system, as put in by the L.C.C., proved to be a failure, 
and had to be taken up. The position taken up by the plaintiffs 
was that the system put in was not their system at all, but was 
their system modified, without authority, to such an extent that it 
proved a dismal failure. The defendants were not concerned with 
that. They were merely concerned with the facts, namely, that the 
particular system put in by the L.C.C.in the Mile End Road had proved 
unsuccessful, and defendantacriticised the Moderates of the L. C. C. for 
having allowed such a state of things to prevail. Eventually the 
system was taken up, and that sufficiently vindicated the action of 
the newspapers so far as their public duty was concerned. If the 
action had gone on, the issues would have been that there was no 
libel at all, that the articles were privileged, and that the defence 
of fair comment on matters of public interest covered the rest of 
the articles. It was quite clear that as to a large part of the 
articles, defendanta would have been bound to succeed, because they 
were clearly privileged. With regard to the defence of fair com- 
ment, defendants recognised that when they commented on public 
matters, they must not invade private interests. They never had 
any intention of attacking the plaintiffs privately or their system 
per se, They attacked the system which was installed by the 


L.C.C. in the Mile End Road. It was honest political criticism 
inspired by honest political motives, and not by any malicious 
motive against the plaintiffs. At all times defendants opened their 
columns to letters from plaintiffs, and while the work was pro- 
gressing they frequently consulted plaintiffs as to their views and as 
to the progress of the work. Plaintiffs had an installation of their 
system at Lincoln which they installed themselves, and which was 
working quite satisfactorily. Defendants agreed with the plaintiffs 
that the syatem installed in the Mile End Road was not plaintiffs’ 
system at all, but was a costly caricature of it by the Moderate 
Party. Defendants’ object had been attained by that system having 
been taken up, and not having been employed elsewhere 
in the Metropolis. If in the course of their articles 
defendants had in any way overstepped the mark, and 
had invaded the private rights of the plaintiffs, he was 
instructed to say they never had any idea or intention of referring 
to the plaintiffs or to their system as such, and if any part of the 
articles could be construed as a reference to, or reflection on, the 
plaintiffs or their system, defendands expressed their sincere regret. 
MR. BROMLEY EAMES said, after his learned friend's disclaimer 
of any intention to attack the plaintiffs or their system, he was 
perfectly willing to accept that disclaimer as fully and as freely as 
it was offered. Plaintiffs had felt oompelled to bring the action, 
because, in their opinion, the articles had overstepped the limit of 
fair comment. Defendants recognised that they had done so, and 
had agreed to pay a substantial sum in damages, and to make an 
apology in Court. The plaintiffs’ system had been working perfectly 
well for a number of years at Lincoln. 
In these circumstances, he concurred with his learned friend in 
asking his Lordship to approve the terms arranged. 
The case was settled accordingly. © 


CHARGE AGAINST A TRAMWAY OFFICIAL. 


JOHN DowWNEs, late traffic manager with the Lanarkshire Tram- 
ways Co. and residing at Bothwell Road, Hamilton, appeared 
before Sheriff Thomson at Hamilton last week, on four charges of 
embezzlement, and was committed to prison pending further 
proceedings. l 

The complaint alleges that on October 22nd, October 30th, 
November 8th, 1909, and on January 6th, 1910, accused received 
from various persons sums of money, amounting in all to £750, for 
the purpose of purchasing shares in the Lanarkshire Tramways Co., 
Qf which sums accused embezzled £550. 

He was apprehended in London last week, having disappeared 

. from Hamilton about two months’ previously. : B 

Accused acting on the instructions of his agent, Mr. Nath. 

Cochrane, Hamilton, declined to emit a declaration. 


CABLE-LAYING ARBITRATION. 


AT a meeting of St. Thomas Rural District Council, Exeter, on 
Friday last, the clerk announced the receipt of the award of Mr. P. 
Maybury, County Surveyor of Kent, the Arbitrator in the action 
brought by the Council against Siemens Bros. & Co., electrical engi- 
neers and contractors, to recover damages for extraordinary traffic 
over roads controlled by the Council through the laying of cables 
for the Post Office between Exeter and Taunton. The Arbitrator 
awarded the Council £852 3s. 7d. The amount of the claim origin- 
ally was £1,621, but it was admitted that a portion of that would 
have to be disallowed. In reply to questions, the clerk said he 
thought the Council would get their costs as a matter of course. 

Messrs. Siemens Bros. offered only £300 in the first place as com- 
pensation for damage to roads. | | 


SETTLE vr. THE SHEERNESS AND DISTRICT ELECTRIC POWER AND 
"TRACTION Co., LTD., AND OTHERS. 


Mr. JUSTICE CHANNEL in the King's Bench Division on Wednesday, 
sitting without a jury, heard this action, in which was tried the 
question as to liability for the death of à man through coming in 
contact with a live wire used to carry electricity to the works of 
the plaintiff. i 

Mr. H. F. Dickens, K.C., and Mr. Abinger, appeared for the 
plaintiff, and Mr. J. R. Atkin. K.C., with Mr. Eustace Hills, were 
for the defendants. 

From the opening statement of COUNSEL, it appeared that the 
Electric Lighting Co. and the Queenborough Wharf Co. were the 
defendants, and the plaintiff claimed against them an indemnity in 
regard to compensation awarded by the County Court judge to the 
widow of a man in Settle's employ, who was killed by coming 
into contact with an exposed wire passing over a building on the 
Wharf Co.'s property, which was used by the plaintiff in the 
course of his business as coal merchant and washer. Part of the 
arrangement between the plaintiff and the Wharf Co. was 
that the latter should build for him a weighbridge house, 
and that power to work the cranes should be supplied 
by the Electric Co. In order to supply that power, 
poles were erected, and over the wires the power was sent 
at a very high pressure, in fact, 6,500 volts. The wire. 
which was uninsulated, passed over the roof of the weighbridge 
house at a height of only about 5 ft., and the roof could easily be 
reached by anyone standing on a truck. The deceased man Roth- 
well, who occupied the position of deputy manager to plaintiff, 
went on to the roof in October, 1908, to see if it was water-tight 
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and the question was, who was responsible for the accident? The 
agreement between the plaintiff and the Wharf Co. established the 
licence for the man to be there, and they had no right to expose 
him to a trap. The case of the Electric Co. was different, and 
the question arose as to whether the house was built first or 
the wire was fitted first; but it would be proved that the 
foundations were in before the arrangement was made for the 
supply of electrical energy. At any rate, said Mr. Dickens, the 
Electric Company were not entitled to have a high pressure such as 
that without the consent of the Board of Trade, nor were they 
allowed to have overhead wires within the reach of anyone 
without the sanction of the Board, and when the matter was before 
the County Court Judge the usual notice of indemnity was given 
by the plaintiff in respect of both companies, under the Workmen's 
Compensation Act. At first the Electric Co. said that they would 
take no part in the arbitration. The electric power station 
was a considerable distance from the wharf, and up to 
a certain point the supply cable was taken underground, 
but when it got to the Wharf Co.'s property it was 
carried above ground and over the roof of the weighbridge 
house at the wharf itself. It passed over the boiler house, but 
there the wire was cradled, and from there it found its way to the 
transformer where the pressure was reduced. But up to that point 
the cable was entirely uninsulated. It was said that public 
warning was given, but the only warning seemed to be that on one 
of the poles was the word danger.“ The provisional orders of 
the Electric Co. of 1900 and 1903 incorporated the provisions of the 
Electric Lighting Act in relation to public safety. The Act. said 
that energy should be supplied only by some system approved in 
writing by the Board of Trade, whose consent had to be obtained 
tor placing wires overhead. The Board of Trade regulations for 
securing the safety of the public said that if the pressure exceeded 
3,000 volta, it should be regarded as an extra-high-pressure supply 
to be approved by the Board of Trade. In both cases the defendants 
had infringed the provisions of the Act. Since the action the 
Electric Co. had diverted the line. So far as Mr. Settle was con- 
cerned, they had evidence that the weighbridge house was not quite 
completed at the time the man met his death. At that time a man 
was sent to the house to fix a telephone, and for that purpose he 
went on to the roof; he was warned of the danger before he 
went, but gave no warniug to the deceased man, Rothwell, who 
followed him. He (counsel) submitted that the Electric Co. had 
been guilty of negligence. first of all,in placing the wire in that 
position over the place where they knew & house was going to be 
built. Even if they did not know at the time, allowing the wire to 
remain in position after they did know was negligence. Having 
been guilty of a statutory breach they would be liable to Rothwell's 
widow, Rothwell having deen killed in consequence of that 
breach. 

MR. JABEZ WATSON, manager to Mr. Settle, in the course of his 
evidence, said that the weighbridge house was about 10 ft. high, 
and any one could easily step upon the roof from a van. There 
were danger notices near where the wire crossed the railway 
half-a-mile away, but he had seen no danger notices close to the 
weighbridge. 

JOSIAH THOS. HALL, electrical fitter at the Sheerness Dock. 
yard, said that he was employed in 1909 by the National Telephone 
Co. as inspector, and was at work on the weighbridge house when 
the deceased met his death. The wire touched him across the face, 
and he became rigid and fell. 

Other evidence having been given as to the accident, 

Mr. MAURICE JOHN CoLLINs, of the Electrical Department of 
the Board of Trade, was called to prove the rules of the Board 
governing the supply of electrical energy. The Board, he said, 
before the date of the accident never gave their consent to high 
voltage overhead wires. A prosecution was directed by the 
Board of Trade against the Electric Co., and they pleading guilty 
were fined by magistrates at Queenborough. 

Mr. WM. B. ESSEN, electrical expert with 25 years’ experience, 
said he had made a special study of electrical transmission. 

MR. ABINGEB : In your judgment, would the erection of a wire 
within 5 ft. of a flat house having an elevation of only 10 ft., be 
dangerous ?--Certainly it would. I would carry the wires up 
higher or divert them, or put a cradle under them. 

His LORDSHIP : So as to prevent any one touching them ?—Yes, 
and to prevent the wire from falling should it break. 

MR. AnIN GER: Is 6,500 volts extraordinary or common ?—It is 
very common. We have pressures up to 30,000 volts now. 

I thought they electrocuted in New York with 5,000 volts !-- 
I have no experience. We do not put up wires for that purpose. 

As the plaintitf was not present, Mm. ATKIN suggested the 
possibility of an adjournment for his attendance resulting in a 
settlement. 

His Lok DSHIP said if he were assured there was a possibility 
of a settlement, he would regard it as a sufficient reason for an 
adjournment. It was a very complicated case, and if fought out 
inight go to the Court of Appeal and be very costly. 

A conversation thereupon took place between counsel, resulting 
in the announcement by Mr. DICKENS that the case had been 
settled upon terms to be drawn up. 


NEWCASTLE TRAMWAY ACCIDENT CLAIM. 


AT the Newcastle-on- Tyne County Court on 12th inst., Judge 
Greenwell gave judgment in a case in which Hannah Maria Hood 
claimed £30 12s. 6d. damages for personal injuries from Newcastle 
Corporation in respect to an accident alleged to be due to the 
ne;zligence of an employé on the Corporation tramways. 

The plaintiff's case was that on April 25th last, while at Barras 


Bridge, she hailed a tramcar at a stopping place. The car stopped. 
and plaintiff had her right foot on the step of the car, when 
suddenly the car started with a jerk. She fell, and was dragged 
several yards. Her left side was badly bruised, and her clothing 
was destroyed. She was confined to bed for three weeks. 

Two other witnesses corroborated the plaintiff's statement. 

For the defence both the driver and conductor of the car, and a 
constable, all declared that the car never stopped. 

For the plaintiff, Mr. MUNDAHL submitted that the fault of the 
car appearing to stop, and the fault of the conductor not being 
there to warn people, amounted to negligence. 

In giving judgment, his Honour said the view he took of the 
case was that the car slowed down at the junction as was 
customary, to avoid the trolley pole being jerked off the overhead 
wire, and that it slowed down to such an extent that the plaintiff 
thought it had stopped. The plaintiff got hold of the car rail— 
with a view of getting on it as it stopped — before the car stopped. 
and when the car went on she was thrown. He did not see that 
any case of negligence had been made out. He found that 
plaintiff tried to get on the car before it actually stopped. 

Judgment for defendants, with costs. 


"Z" ELECTRIC LAMP MANUFACTURING Co., LTD., vr. MABPLES 
LEACH & Co., LTD. 


Appeal. 


THIS case came before the Court of Appeal, consisting of the Mastet 
of the Rolls and Lords Justices Moulton and Farwell, on Friday, 
upon the defendants’ appeal from a judgment of Mr. Justice Parker 
in the Chancery Division, and also upon a motion for leave for the 
defendants to adduce further evidence upon the appeal. 

Plaintiffs brought the action against the defendants for an in- 
junction to restrain the alleged infringement of Letters Patent No. 
21,654 of 1906 granted to J. Y. Johnson for ` Improvements in the 
manufacture of filaments for incandescent electric lamps," the 
alleged invention relating to lamps having a metal filament. 
Before the date of the letters patent there was always a liability 
of blackening when the lamps were exhausted, and the invention 
in question was said to prevent that by adding to the filament, 
either in the making or when made, or painting on to some part of 
the lamp, a substance called phospham, which was a mixture of 
phosphorus, nitrogen and hydrogen, and it was said that the result 
of the use of it was that it removed the carbon. The proceedings 
at the trial were reported in our issue of February 18th, 1910 % %. 
Mr. Justice Parker granted an injunction in the terms of the state- 
ment of claim, an inquiry as to damages, and awarded to plaintiffs 
the costs of the action. From this decision the defendants now 
appealed. 

Mr. T. Terrell, K.C., Mr. M. Courtney Terrell and Mr. MacConker 
appeared for the appellants; and Mr. A. J. Walter, K.C., and Mr. 
Colefax for the respondents (plaintiffs). 

Mr. TERRELL, in opening the case, said that the defendants 
appealed from the decision of the Court below, upon the grounds 
that the learned Judye was wrong both in fact and in law. Turning 
to the specification, the learned counsel said that, upon the issue of 
infringement, it was necessary for the Court to see precisely what 
the invention claimed was. The second point of consideration was. 
was it proved that the defendants had taken the invention claimed: 
He contended that this was a chemical patent. It was for a process 
for completely removing carbon from the filaments, so that their 
strength and serviceableness might be improved. He contended that 
the evidence did not show that the process described had any effect 
upon the removal of the carbon, and that the removal of the carbon 
did nothing so far as the specification was concerned. 

The contention on the other side was that the specifica- 
tion was addressed not to chemists but to lamp manufacturers. 
That was to get over the difficulties in the specification, 
which to the eyes of the chemist would look like nonsense. 
He criticised the specification in this way. He said that the speci- 
fication did not, in fact, disclose any method of removing carbon 
even at that date. Plaintiffs had got to prove infringement. He 
(counsel) was not put to the trouble of disproving infringement 
before it was proved against him.. The learned Judge, baving 
regard to a point made in the evidence, said that the burden of 
proof was shifted. He said in effect that because the defendants 
had used phospham he must infer that the defendants did remove 
carbon by means of the process, and that the burden of proof was 
upon the defendants, and they had not shifted that burden. At 
the date of the plaintiffs’ patent blackening “` was a well-known 
evil. He submitted that the specification was nonsense so far 85 
chemists were concerned, because it talked about nitrogen 
when it ought to talk about ammonia. At this time it was 
common ground between them that the blackening of these 
lamps was the great thing which impeded their sale on the 
market, and if the patentee had aimed at telling the world how to 
prevent the blackening he said nothing about it. He used the 
word “serviceableness,” which pointed to the fact that what w* 
aimed at was the quality to be obtained by improving the strength 
of the filament. Counsel contended that the interpretation put on 
the specification by his learned friend was contrary to its languit 
Claim I was for removing carbon from the filament by phosphan, 
No one could infringe who did not remove carbon from the filament 
by means of phospham. He also submitted that as to the secon 
and third elaim, there was no infringement by the defendants 
The claim did not include the removal of oxygen, but was only lor 
the removal of carbon by phospham. The removal of carbon d 
ammonia was not claimed. Defendants’ lamps were flashed in 27 
ammonia atmosphere, and if after that use of ammonia phospham 
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was put on the stems there was no infringement, Practically all 
the carbon was removed from the defendants’ Alaments, before they 
used phospham, and the phospham, in fact, did not remove any carbon, 
Having read tho plaintiffs’ specification in its entirety, the learned 
counsel paid that what the plaintiffs had to prove on the issue of 
infringement was not that the defendants had made good lamps, 
bnt that they had removed carbon by the use of phospham. He 
submitted that unless they proved that, they must fail on the issua 
of infringement. 
At this stage the learned counsel read the evidence given in the 
Court below, already reported. 

Arguments in support of defendants’ appeal having concluded, 
on Tuesday their Lordships, without calling upon counsel for the 
plaintiffs, dismissed the appeal with costs. 


PROCEEDINGS OF INSTITUTIONS. 


Association of Mining Electrical Engineers. 


ON the 7th and 8th inst. the annual meetings of the Association of 
Mining Electrical Engineers were held at Newcastle-upon-Tyne, 
and were very well attended by members from allover the kingdom. 
The proceedings opened on Friday afternoon with a Council meet- 
ing at Armstrong College, followed by tea and the annual general 
meeting in the Electrical Engineering lecture theatre of the college. 
After this a company of 60 sat down to the annual dinner at the 
County Hotel, a good menu and excellent programme constituting 
the pleasures of an enjoyable evening. On Saturday the members 
proceeded down the Tyne on a steamer kindly placed at their dis- 
posal by the Tyne Commissioners, visiting the Carville power 
station, and thence travelling to South Shields, where the electrical 
equipment of the Harton Collieries formed an object lesson of great 
interest. Among other subsidiary attractions may be mentioned a 
demonstration of the Holmes-Page fire-damp detector (which was 
described and illustrated in a recent issue) at the Armstrong 
College, and a visit to the works of Messrs. A. Reyrolle & Co., Ltd., 
at Hebburn, where various types of iron-clad high-tension switch- 
gear, &c., were shown. 

Chief interest centres on the annual general meeting and the 
dinner which followed it: the former, because the policy of 
examination as applied to mining electrical engineers was outlined 
by the President, Mr. Wm. Maurice, of Hucknell Torkard, and the 
latter because of the evidence of cordial relations between the new 
Association and kindred societies—a very happy outcome of the 
controversy which existed some little time ago. 

The annual report of the Council, read at the general meeting, 
was interesting as showing remarkable progress since the inaugural 
meeting held on December 17th last. Centres have been established 
at Newcastle, Leeds, Manchester, Nottingham, Birmingham, London 
and Cardiff, and regular monthly meetings held at these branches. 
The causes and means of prevention of electrical accidents in mines 
were the subject of papers and discussions which have been 
summarised and presented as the Association’s collective evidence 
to the Electrical Rules Revision Committee. The appointment of 
Mr. E. K. Scott as editor of Zransactions was announced and subse- 
quently confirmed by the meeting, and it was announced that the 
incorporation of the Association was practically complete, the title 
having been changed from Institution to Association.“ Since 
. December last the membership had increased from 424 to 614 at the 
end of June, and a new branch has been formed at Whitehaven. 
The financial position of the Association is satisfactory, the working 
account showing general expenses. including Council meeting 
charges and the provision of an official organ, of £331 78. 10d. and 
branch allocations of £99 12s 7d., and a balance to the credit of the 
profit and loss account of £49 8a. 2d. 

It was announced that an anonymous member of the Association 
had offered a prize of £5 for the best paper written by a practical 
mining engineer during the coming winter on the subject of elec- 
tricity in mining. A general discussion then ensued upon the 
various points of policy and organisation to be adopted by the 
Ássociation. i 

MR. GLYNN WILLIAMS referred to complaints which had reached 
him regarding electrical information contained in the official organ 
of the Association. He did not, however, wish to associate himself 
with these complaints. Jt was pointed out in reply that the journal 
mentioned was at the present time discharging its duties to the 
Association at a considerable financial loss. 

Mr. H. W. CLOTHIER thought that in any discussion of the 
relative value to the Association of mining and electrical papers, 
due recognition should be made of the immense service which the 
purely electrical papers had rendered in promoting the objects of 
the Association. It should always be remembered that it was in 
the correspondence columns of an electrical paper that the move- 
ment was originated which culminated in the formation of the 
Association. 

The President, Mr. MAURICE, then read his presidential address. 
After touching upon the position that the Association must not be 
limited to mining electricians, but must have the co-operation of 
every section of the mining community in any way interested in 
electrical applications, he passed on to the question of examinations 
and certificates. The by-laws provide for an Examinations Board, 
and the Council is preparing for its early formation, and to establish 
a minimum standard of attainments and qualifications for candi- 


dates, It is not an easy matter to define the necessary qualifios. 
tions of a mining eleotrlolan, having regard to the wide variations 
in type and plant capacity of existing colliery eleotrical installations, 
Mr. Maurice suggested that a man who was to take charge 
of a colliery installation of average éutput could not safely possess 
less knowledge of his work than waa necessary to obtain a journey- 
man's certificate in electric wiring and fitting as required, say, by 
the City and Guilds of London Institute. In addition to this, 
practical experience underground would seem to be necessary, 
including a certain knowledge of mining, mining law and mining 
risks. He should know something of mine gases, coal dust and 
ventilation. He should know what demands might be made upon 
a motor equipment at a colliery. He should have some knowledge 
of sinking, pumping, winding, haulage, ventilating, and so forth, 
and of the conditions favourable or unfavourable to the use of 
electricity in these applications. If he would know how to keep 
electric coal-cutters in safe working order he must understand 
something about the methods of working coal. All this really 
amounted in practice to nothing more than a wireman's training 
plus a course in mining according to, say, theaverage County Council 
standard. An examination covering the ground indicated would 
afford a fair test of ability to take charge of & mining installation. 
Evidence of practical experience in & mine, personal character and 
general practical fitness should precede the examination, which 
should include both theoretical and practical tests. 

With regard to “old hands" who, though thoroughly reliable, 
could not pass the theoretical part of the examination, something in 
the nature of a service certificate could be granted on, say, evidence 
of responsible charge of a oolliery installation of an average size 
for an unbroken period of five years. Such offer should, however. 
remain open for a limited period only—say 12 months. The 
question of what a mining electrician ought to know demanded an 
answer before the Éxaminations Board could begin its work. 
Appended to the paper was a syllabus of electric wiremen's work, 
comprising the complete course preparatory for the City and Guilds 
of London Technological Examination, extending over three 

ears. | 
N In the discussion which followed, DR. THORNTON thought that 
for greater definition in the branch discussions on the paper a 
typical examination paper should be drawn up and circulated, and 
pointed out that the requirements of the Association involved the 
knowledge of more heavy electrical machinery than was included 
in the City and Guilds wiring course. 

MR. H. JENKINS said the Yorkshire branch was much against the 
institution of certificates by examination. . 

Mr. J. H. C. BROOKING advocated the appointment of a small 
Sub-Committee to draw up questions, and the institution of 
examinations as soon as possible. 

This was supported by Mr. CLOTHIER. 

Mr. MAURICE said that there were too many contentious points 
in the scheme to permit of immediate action, and the examinations 
could not be instituted before the incorporation of the Association. 
At the present time the examinations would have to be fairly easy, 
being stiffened as time went on. Even so, hedoubted whether, with- 
out preparation, men could be found to sit successfully for such an 
examination. | 

This was contested both by MR. CLoTHIER and DR. THORNTON, 
who said that he could pick 50 men in the Newcastle district who 
could sit at once for any reasonable examination. 

On the motion of Mr. G. G. L. PREECE, it was decided to form 
a sub-committee consisting of Messrs. Maurice, Thornton, Williams 
and Fisher, to draw up and issue a typical examination paper for 
discussion at the branch meetings. The meeting was then brought 
to a conclusion. 

The dinner of the Association was subsequently held at the 
County Hotel. After the loyal toasts, “ The Association of Mining 
Electrical Engineers" was proposed by DR. THORNTON, who said 
he was glad that the change of title of the Association had re- 
moved the unpleasant feeling which was freely voiced at Man- 
chester about a year ago. They had along way to go in order to 
reach the standing of the older societies, but he thought that in 15 
or 20 years such standing would be secured. 

Tbe PRESIDENT, in reply, said that it had become incumbent 
upon collieries to adopt the best electrical apparatus and methods, 
and these created a demand for a higher type of craftsman to 
operate them—a demand which it was difficult at present to satisfy. 
Colliery operating engineers were not keeping pace with the de- 
signers of electrical plant, and the operating efficiency of machinery 
was thereby reduced. There were at present too many men on the 
borderland between skilled and unskilled engineering, and a new race 
of electricians was required. He was glad to find that the best 
type of men were coming into the Association, which had a strong 
educational influence. E 

Mr. J. H. C. BROOKING, in proposing the toast of “ Kindred Insti- 
tutions,” pointed out that in those institutions engineering matters 
were discussed chiefly by designers and not by those concerned in 
installing and running the plant. In their own Association the 
practical man was encouraged not only to take part in the discus- 
sions, but to assist in the organisation of the Association. 

MR. C. FARADAY PROCTOR, in response, as chairman of the 
Newcastle Local Section of the Institution of Electrical Engineers, 
offered a hearty welcome to any members of the Association who 
cared to come to the meetings of the Institution. 

Mr. A. B. GRIDLEY then proposed the toast of H. M. Inspectors 
of Mines,” and coupled with the toast the names of Mr. Atkinson 
and Mr. Robert Nelson. 

MR. W. C. MOUNTAIN replied to the toast in the absence of Mr. 
Nelson. He said that while a large proportion of electrical troubles 
in collieries was due to faulty installation, it was anomalous to 
find plant of the value of, say, £10,000, left in charge of a man 
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results are so satisfactory that the firm expects shortly to be able 
to accept orders for die castings in that metal. 

The castings are produced to within 1 inch in brass and 
aluminium, and to within obe inch in white metal. Holes and 
slots can be cast in most cases, or centred where they cannot be 
actually cast ; machining charges are reduced to the minimum, and 
the castings are interchangeable. 


1 3 6 
2 4 4 
3 8 

9 


Fic. 16.— DIE CAS TIN GS IN BRASS, ALUMINIUM, AND WHITE 
METAL. 


. Brass bar for calculating machine. 
. Brass centre cylinder for contact xes. 
gear of arc lamp (exact weight, 8 and 9. Brass brush-boxes for 
1 1b. 8 oz.). dynamos and motors. 
3. Brass spur-wheel for speedometer; | 10. Aluminium alloy gear-wheel for 
inside, pointer and cam piece for automatic machines. 
calculating machines, and guide | 11. Plug-piece in white metal for elec- 
for carbons of arc Jamp. trical measuring instruments. 
. Brass clamp for hose fittings. 12. Aluminium wheel for automatic 
. Brass mercury chamber for meters. disinfecting machine. 


6 and 7. Brass triggers for brush 


oS = 
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Parts of dynamos, meters, &c., figure largely amongst the manu- 
factures of the company, who supply brush-holder castings to 
many of the leading dynamo-makers, and the variety of the shapes 
and sizes of parts dealt with may be gathered from the accom- 
panying illustration, fig. 16, reproduced from a quantity of samples 
that we have received from the firm. 


6 Multax-Century ^? Flame Lamp. 


THE GLOBE ELECTRIC Co. LTD., of 11, Farringdon Avenue, 
E.C., inform us that they are about to put on the market a new 
100-hour '' Multax-Century " lamp; in general design it follows their 
36-hour Multax lamp, but the mechanism is slightly different. The 
feed is effected purely by gravity, without any clockwork, and it is 
not a magazine lamp, the increased burning hours being obtained 
by the use of the Multax patent bridge-core carbons which have 
been successfully used in the 20-hour and 36-hour types. The new 
pattern has been designed especially for the illumination of streets, 
railway stations, dockyards, &c., and is provided with a special pro- 
jecting reflector, as shown in the accompanying figure (fig. 17), 
which gives improved horizontal distribution of the light. As the 
first 500 lamps, we are informed, have already been definitely 
disposed of, there will be a delay of a few weeks before the lamp 
can be supplied in quantity. 


Arc Lamp Coupling and Suspension Gear. 


In public street-lighting installations one man can trim 80 to 85 
lamps per day, when they are equipped with a good type of lowering 
gear, as against about 40 lamps per two or three men where older- 
fashioned methods prevail and ladders have to be employed. 
Hence such gear is of great importance, since it means a saving of 
at least 30s. per lamp per annum---a by no means inconsiderable 
amount in these days of contracts bearing but little margin of 
profit. 

The "Smart" patent gear, which is being placed on the market 
by MR. S. MANSEL JONES, Western Mail Chambers, Cardiff, and is 
illustrated herewith, is designed on the hit-and-miss principle, 
being held in position and released by similar movements. In either 
raising or lowering, the lamp is first pulled up as far as it can go, 
and there is therefore no difficulty in finding the locking position. 

There is only one moving part in the Smart gear (which is but 
12 in. over all) ; this consists of a simple and durable loose gun-metal 
ring, provided with two projecting pins, which are placed diametri- 
cally opposite one another. Each time the cord or rope is pulled 
up, this ring is caused to make a quarter turn, owing to the pins in 
its side striking inclined arms or guide teeth on the body of the 
apparatus. The internal shape of this ring is such that it alter- 
nately locks and releases the flattened arrow-headed spindle attached 
to the rope, to which the lamp is also connected. A slotted guide 


causes this spindle always to enter the main casing in the same 
way, notwithstanding any swinging or twisting of the lamp; this 
permits of the use of substantial contacts, which can be firmly 
attached, and thus flimsy springs and drum contacts, which are apt 
to get out of alignment owing to the swelling or expansion of 
insulating material.supporting and separating them, are avoided. 
This simplicity of contact is of much greater importanoe than it 
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* Fia. 17. 
12 ." MULTAX-CENTURY " FLAME 


ARC LAMP. 


would at first sight appear to be, for this has been the weak point 
of many gears in the past, when exposed to inclement weather 
and subjected to the continuous swaying caused by boisterous winds. 
Referring to the illustrations herewith, fip. 18 shows the 
mechanism in the locked position, the dotted lines indicating the 
occupied by the cover and weather-protecting casing. In 

fig. 19 it is shown unlocked and lowered. Here can be clearly seen 
the flattened arrow-head, which engages with the locking ring 
when the latter is revolved a quarter turn by the aid of ite side pins 


FIG. 19. 
" SMART" PATENT ARC LAMP SUSPENSION GEAR. 


FIG. 18. 


and the guide teeth. One of the pins of this ring shows itself on 
fig. 18, but it does not appear on fig. 19, since, in the position shown 
there, the ring has been caused to make a right-angled turn, thus 
allowing the flattened arrow-head to pass through it. 

No weight is thrown on the electrical contacte, and as the 
swinging of the lamp cannot cause the contacts to work loose, 
since any such strain is taken up by the central spindle, arcing and 
burning out is eliminated. Further, all strain is taken off the rope. 
The simplicity of the gear has appealed to those engineers who 
have had an opportunity of examining it; yet this simplicity does 
not militate at all against its life under the strenuous conditions of 
everyday wear and tear, as has been demonstrated by long and 
careful tests before placing the gear on the market. 
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“*¢ Stannos ” -House-Service Box. . 


We recently mentioned the house-service box specially designed 
for use with the Stannos wiring system by MESSRS. SIEMENS 
Bros. & Co., LTD., Caxton House, S. W.; the accompanying illus- 
tration shows the construction of this devioe. It is particularly 
intended for supplying a row of houses from one service on the 
concentric system, the box, of galvanised cast-iron, being bolted to 
& wall out of doors if necessary. The low-pressure concentric 


FiG. 20.— STANNO8" HOUSE-SERVICE Box. 


service cable enters at the bottom, the lead sheathing being wiped 
to the box, and the armouring bonded to the latter with & wrought- 
iron armour clamp. The outer conductor is bunched and sweated 
into a fitting which is bonded to the upper. part of the box, inside, 
and the inner conductor enters a metal fitting which receives also 
the inners of the Stannos wires, the outer sheathings of the 
latter being sweated into glands which are connected inside the 
box with a copper strip. The lower part of the box forms a sealing 
chamber, which is filled with compound. The box illustrated is 
suitable for a service cable up to 0'05 sq. in., and Stannos wires 
up to 7/16 S.W.G. 


LEGAL. 


GRIFFITHS AND ANOTHER r. EDWARD LLOYD, LTD. 
[Stud Trams Libel.] 


On October 13th this. action was mentioned before Mr. Justice 

Lawrance in the King’s Bench Division of the High Court. Mr. 

Bromley Eames and Mr. Hume appeared for the plaintiffs, and Mr. 
i Ward for the defendants. 

MR. BARRINGTON WARD said the action was brought by gentle- 
men named Griffiths and Bedell against Edward Lloyd, Ltd., and 
the Kar Newspaper Co. Defendants owned the Daily Chronicle, 
the Star and the Morning Leader newspapers. His Lordship would 
be relieved of trying the case, which must have lasted a consider- 
able length of time. The parties had wisely been able to come to 
satisfactory terms. 


behalf of the defendants, make an expression of regret. The 


alleged libels arose in this way. In 1907 the Moderate party of the 


L.C.C. adopted plaintiffs’ patent G.B. system of tramway traction, 
which obviated the use of underground conduits or overhead wires. 
For reasons best known to the L.C.C. they did not allow plaintiffs 
to install the system themselves, and the result was that from first 
to last the system, as put in by the L.C.C., proved to be a failure, 
and had to be taken up. The position taken up by the plaintiffs 
was that the system put in was not their system at all, but was 
their system modified, without authority, to such an extent that it 
proved a dismal failure. The defendants were not concerned with 
that. They were merely concerned with the facts, namely, that the 
particular system put in by the L.C.C.in the Mile End Road had proved 
unsuccessful, and defendantscriticised the Moderates of the L.C.C. for 
having allowed such a state of things to prevail Eventually the 
system was taken up, and that sufficiently vindicated the action of 
the newspapers so far as their public duty was concerned. If the 
action had gone on, the issues would have been that there was no 
libel at all, that the articles were privileged, and that the defence 
of fair comment on matters of public interest covered the rest of 
the articles. It was quite clear that as to a large part of the 
articles, defendanta. would have been bound to succeed, because they 
were clearly privileged. With regard to the defence of fair com- 
ment, defendants fecognised that when they commented on public 
matters, they must not invade private interests. They never had 
any intention of attacking the plaintiffs privately or their system 
per se. They attacked the system which was installed by the 


A part of the terms was that he should, on 


CAL REVIEW. 


\ 


. from Hamilton about two months’ previously. 


L.C.C. in the Mile End Road. It was honest political criticism 
inspired by honest political motives, and not by any malicious 
motive against the plaintiffs. At all times defendants opened their 
columns to letters from plaintiffs, and while the work was pro- 
greasing they frequently consulted plaintiffs as to their views and as 
to the progress of the work. Plaintiffs had an installation of their 
system at Lincoln which they installed themselves, and which was 
working quite satisfactorily. Defendants agreed with the plaintiffs 
that the system installed in the Mile End Road was not plaintiffs’ 
system at all, but was a costly caricature of it by the Moderate 
Party. Defendants’ object had been attained by that system having 
been taken up, and not having been employed elsewhere 
in the Metropolis. If in the course of their articles 
defendants had in any way overstepped the mark, and 
had invaded the private rights of the plaintiffs, he was 
instructed to say they never had any idea or intention of referring 
to the plaintiffs or to their system as such, and if any part of the 
articles could be construed as a reference to, or reflection on, the 
plaintiffs or their system, defendands expressed their sincere regret. 

Mr. BROMLEY EAMES said, after his learned friend's disclaimer 
of any intention to attack the plaintiffs or their system, he was 
perfectly willing to accept that disclaimer as fully and as freely as 
it was offered. Plaintiffs had felt compelled to bring the action, 
because, in their opinion, the articles had overstepped the limit of 
fair comment. Defendants recognised that they had done so, and 
had agreed to pay a substantial sum in damages, and to make an 
apology in Court. The plaintiffs’ system had been working perfectly 
well for a number of years at Lincoln. | 

In these circumstances, he concurred with his learned friend in 
asking his Lordship to approve the terms arranged. 

The case was settled accordingly. 


CHARGE AGAINST A TRAMWAY OFFICIAL. 


JOHN DOWNES, late traffic manager with the Lanarkshire Tram- 
ways Co., and residing at Bothwell Road, Hamilton, appeared 
before Sheriff Thomson at Hamilton last week, on four charges of 
embezzlement, and was committed to prison pending further 
proceedings. | C et 

The complaint alleges that on October 22nd, October 30th, 
November 8th, 1909, and on January 6th, 1910, accused received 
from various persons sums of money, amounting in all to £750, for 
the purpose of purchasing shares in the Lanarkshire Tramways Co., 
Qf which sums accused embezzled £550. 

He was apprehended in London last week, having disappeared 

Accused acting on the instructions of his agent, Mr. Nath. 
Cochrane, Hamilton, declined to emit a declaration. 2 


-CABLE-LAYING ARBITRATION. 


AT a meeting of St. Thomas Rural District Council, Exeter, on 
Friday last, the clerk announced the receipt of the award of Mr. P. 
Maybury, County Surveyor of Kent, the Arbitrator in the action 
brought by the Council against Siemens Bros. & Co., electrical engi- 
neers and contractors, to recover damages for extraordinary traffic 
over roads controlled by the Council through the laying of cables 
for the Post Office between Exeter and Taunton. The Arbitrator 
awarded the Council £852 3s. 7d. The &mount of the claim origin- 
ally was £1,621, but it was admitted that a portion of that would 
have to be disallowed. In reply to questions, the clerk said he 
thought the Council would get their costs as a matter of course. 

Messrs. Siemens Bros. offered only £300 in the first place as com- 
pensation for damage to roads. 


SETTLE v. THE SHEERNESS AND DISTRICT ELECTRIC POWER AND 
"TRACTION Co., LTD., AND OTHERS, 


MR. JUSTICE CHANNEL in the King's Bench Division on Wednesday, 
sitting without a jury, heard this action, in which was tried the 
question as to liability for the death of a man through coming in 
contact with a live wire used to carry electricity to the works of 
the plaintiff. : l | m 

Mr. H. F. Dickens, K.C., and Mr. Abinger, appeared for the 
plaintiff, and Mr. J. R. Atkin. K.C., with Mr. Eustace Hills, were 
for the defendants. 

From the opening statement of COUNSEL, it appeared that the 
Electric Lighting Co. and the Queenborough Wharf Co. were the 
defendants, and the plaintiff claimed against them an indemnity in 
regard to compensation awarded by the County Court judge to the 
widow of a man in Settles employ, who was killed by coming 
into contact with an exposed wire passing over a building on the 
Wharf Co.s property, which was used by the plaintiff in the 
course of his business as coa] merchant and washer. Part of the 
arrangement between the plaintiff and the Wharf Co. was 
that the latter should build for him a weighbridge house, 
and that power to work the cranes should be supplied 
by the Electric Co. In order to supply that power, 
poles were erected, and over the wires the power was sent 
at a very high pressure, in fact, 6,500 volts. The wire. 
which was uninsulated, passed over the roof of the weighbridge 
house at a height of only about 5 ft., and the roof could easily be 
reached by anyone standing on a truck. The deceased man Roth- 
well, who occupied the position of deputy manager to plaintiff, 
went on to the roof in October, 1908, to see if it was water-tight 
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and the question was, who was responsible for the accident? The 
agreement between the plaintiff and the Wharf Co. established the 


the wire was fitted first; but it would be proved that the 
foundations were in before the arrangement was made for the 
supply of electrica] energy. At any rate, said Mr. Dickens, the 
Electric Company were not entitled to havea high pressure such as 


by the plaintiff in respect of both companies, under the Workmen's 
Compensation Act, At first the Electrio Co. said that they would 
take no part in the arbitration. The electric power station 
was a considerable distance from the wharf, and up to 
a certain point the supply cable was taken underground, 


but when it got to the Wharf Co. “s property it was 


transformer where the pressure was reduced, But up to that point 
the cable was entirely uninsulated. It was said that public 
warning was given, but the only warning seemed to be that on one 
of the poles was the word "danger." The provisional orders of 
the Electric Co. of 1900 and 1903 incorporated the provisions of the 
Electric Lighting Act in relation to public Safety. The Act said 
that energy should be supplied only by some System approved in 
writing by the Board of Trade, whose consent had to be obtained 


to be approved by the Board of Trade. In both cases the defendants 

infringed the Provisions of the Act. Since the action the 
Electric Co. had diverted the line. So far as Mr. Settle was con- 
cerned, they had evidence that the weighbridge house was not quite 
completed at the time the man met his death. At that time a man 
Was sent to the house to fix a telephone, and for that purpose he 
went on to the roof: he was warned of the danger before he 


weighbridge. 
JOSIAH THos. HALL, electrical fitter at the Sheerness Dock- 


dangerous -—"Certainly it would. I would carry the wires up 
higher or divert them, or put a cradle under them. 

His LORDSHIP : So as to prevent any one touching them ?— Yes, 
and to prevent the wire from falling should it break. 

MR. ABINGER : Is 6,500 volts extraordinary or common )—It is 


I thought they electrocuted in New York with 5,000 volts — 
I have no experience. We do not put up wires for that purpose, 

As the plaintiff was not present, Mn. ATKIN Suggested the 
possibility of an adjournment for his attendance resulting in a 
settlement. 

His LORDSHIP said if he were a«sured there was a possibility 
of a settlement, he would regard it as a sufficient reason for an 
adjournment, It was & very complicated Case, and if fought out 
might go to the Court of Appeal and be very costly, 

A conversation thereupon took place between counsel, resulting 
in the announcement by Mu. DICKENS that the case had been 
settled upon terms to be drawn up. 


— . — 


NEWCASTLE TKAMWAY ACCIDENT CLAIM. 


AT the Newcastle-on- Tyne County Court on 12th inst., Judge 
Greenwell gave judgment in a case in which Hannah Maria Hood 
claimed €30 128. fd. damages for personal injuries from Newcastle 
Corporation in respect to an accident alleged to be due to the 
nevligence of an employé on the Corporation tramways, 

The plaintiff's case was that on April 25th last, while at Barras 


Bridge, she hailed a tramcar at a stopping place. The car stopped, 
and plaintiff had her right foot on the step of the car, when 


For the plaintiff, Mn. MUNDAY, submitted that the fault of the 
Car appearing to stop, and the fault of the conductor not being 
there to warn people, amounted to negligence. 


with a view of getting on it as it stopped—before the car stopped, 
and when the car went on she was thrown. He did not see that 
any case of negligence had been made out. He found that 
plaintiff tried to get on the car before it actually stopped. 


—————ů——r—5ri?è«V—ꝝ— 


“Z” ELECTRIC LAMP MANUFACTURING Co., LTD., r. MARPLES 
LEACH & Co., LTD. 


Appeal. 


THIS case came before the Court of Appeal, consisting of the Master 
of the Rolls and Lords Justices Moulton and Farwell, on Friday, 


in the Chancery Division, and also upon a motion for leave for the 


at the trial were reported in our issue of February 18th, 1910 e 72 
Mr. Justice Parker granted an injunction in the terms of the state- 
ment of claim, an inquiry as to damages, and awarded to plaintiffs 
the costs of the action. From this decision the defendants now 
appealed. 

Mr. T. Terrell, K.C., Mr. M. Courtney Terrell and Mr. MacConkey 
appeared for the appellants; and Mr. A. J. Walter, K.C., and Mr. 
Colefax for the respondents (plaintiffs), 

Mr. TERRELL, in opening the case, said that the defendants 
appealed from the decision of the Court below, upon the grounds 
that the learned J udge was wrong both in fact and in law. Turning 


He criticised the specification in this way. He said that the apeci- 
fication did not, in fact, disclose any method of removing carbon 
even at that date. Plaintiffs had got to prove infringement. He 


carbon by means of the process, and that the burden Of proof was 
upon the defendanta, and they had not shifted that burden. At 
the date of the plaintiffs’ patent“ blackening " wag & Well-known 
evil. He submitted that the specification was nonsense go far as 
chemists were concerned, because jit talked about nitroven 


prevent the blackening he said nothing about it. He used the 
word " serviceableness," which pointed to the fact, that what Was 


the specification by his learned friend was contrary to its lanirua;re, 
Claim I was for removing carbon from the filament by Phospham. 
No one could infringe who did not remove carbon from the filament 
by means of phospham. He also submitted that as to the second 
and third claim, there was no infringement by the defendants. 
The claim did not include the removal of oxygen, but Was only for 
the removal of carbon by phospham. The removal of carbon by 
ammonia was not claimed. Defendants’ lamps were flashed in an 
ammonia atmosphere, and if af ter that use of ammonia Phospham 
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was put on the stems there was no infringement. Practically all 
the carbon was removed from the defendants’ filaments, before they 
used phospham, and the phosphan, in fact, did not remove any carbon, 
Having read the plaintiffs’ specification in its entirety, the learned 
counsel said that what the plaintiffs had to proye on the issue of 
infringement was not that the defendants had made good lamps, 
but that they had removed carbon by the use of phospham. He 
submitted that unless they proved that, they must fail on the issue 
of infringement. 

At this stage the learned counsel read the evidence given in the 
Court below, already reported. 

Arguments in support of defendants’ appeal having concluded, 
on Tuesday their Lordships, without calling upon counsel for the 
plaintiffs, dismissed the appeal with costs. 


PROCEEDINGS OF INSTITUTIONS. 


Association of Mining Electrical Engineers. 


ON the 7th and 8th inst. the annual meetings of the Association of 
Mining Electrical Engineers were held at Newcastle-upon-Tyne, 
and were very well attended by members from all over the kingdom. 
The proceedings opened on Friday afternoon with & Council meet- 
ing at Armstrong College, followed by tea and the annual general 
meeting in the Electrical Engineering lecture theatre of the college. 
After this à company of 60 sat down to the annual dinner at the 
County Hotel, a good menu and excellent programme constituting 
the pleasures of an enjoyable evening. On Saturday the members 
proceeded down the Tyne on a steamer kindly placed at their dis- 
posal by the Tyne Commissioners, visiting the Carville power 
station, and thence travelling to South Shields, where the electrical 
equipment of the Harton Collieries formed an object lesson of great 
interest. Among other subsidiary attractions may be mentioned a 
demonstration of the Holmes-Page fire-damp detector (which was 
described and illustrated in a recent issue) at the Armstrong 
College, and a visit to the works of Messrs. A. Reyrolle & Co., Ltd., 
at Hebburn, where various types of iron-clad high-tension switch- 
gear, &c., were shown. 

Chief interest centres on the annual general meeting and the 
dinner which followed it: the former, because the policy of 
examination as applied to mininy electrical engineers was outlined 
by the President, Mr. Wm. Maurice, of Hucknell Torkard, and the 
latter because of the evidence of cordial relations between the new 
Association and kindred societies-—-4 very happy outcome of the 
controversy which existed some little time ago. 

The annual report of the Council, read at the general meeting, 
was interesting as showiny remarkable progress since the inaugural 
meeting held on December 17th last. Centres have been established 
at Newcastle, Leeds, Manchester, Nottingham. Birmingham, London 
and Cardiff, and regular monthly meetings held at these branches. 
The causes and means of prevention of electrical accidents in mines 
were the subject of papers and discussions which have been 
summarised and presented as the Association’s collective evidence 
to the Electrical Rules Revision Committee. The appointment of 
Mr. E. K. Scott as editor of 7runsactions was announced and subse- 
quently confirmed by the meeting, and it was announced that the 
incorporation of the Association was practically complete, the title 
having been changed from Institution” to Association.“ Since 
December last the membership had increased from 124 to 614 at the 
end of June, and a new branch has been formed at Whitehaven. 
The financial position of the Association is satisfactory, the working 
account showing general expenses, including Council meeting 
charges and the provision of an official organ, of £331 7s. 10d. and 
branch allocations of £99 12s 7d., and a balance to the credit of the 
profit and loss account of £49 8a. 2d. 

It was announced that an anonymous member of the Association 
had offered a prize of £5 for the best paper written by a practical 
mining engineer during the coming winter on the subject of elec- 
tricity in mining. A general discussion then ensued upon the 
various points of policy and organisation to be adopted by the 
Ássociation. 

MR. GLYNN WILLIAMS referred to complaints which had reached 
him regarding electrical information contained in the official organ 
of the Association. He did not, however, wish to associate himself 
with these complaints. Jt was pointed out in reply that the journal 
mentioned was at the present time discharging its duties to the 
Association at a considerable financial loss. 

Mr. H. W. CLOTHIER thought that in any discussion of the 
relative value to the Association of mining and electrical papers, 
due recognition should be made of the immense service which the 
purely electrical papers had rendered in promoting the objects of 
the Association. It should always be remembered that it was in 
the correspondence columns of an electrical paper that the move- 
ment was originated which culminated in the formation of the 
Association. 

The President, MrR. MAURICE, then read his presidential address. 
After touching upon the position that the Association must not be 
limited to mining electricians, but must have the co-operation of 
every section of the mining community in any way interested in 
electrical applications, he passed on to the question of examinations 
and certificates. The by-laws provide for an Examinations Board, 
and the Council is preparing for its early formation, and to establish 
& minimum standard of attainments and qualifications for candi- 


dates, It is not an easy matter to define the necessary qualifloa. 
tions of a mining eleotrician, having regard to the wide variations 
in type and plant capacity of existing colliery electrical inatallations, 
Mr. Maurice suggested that a man who was to take charge 
of a colliery installation of average óutput could not safely possess 
less knowledge of his work than was necessary to obtain a journey- 
man's certificate in electric wiring and fitting as required, say, by 
the City and Guilds of London Institute. In addition to this, 
practical experience underground would seem to be necessary, 
including a certain knowledge of mining, mining law and mining 
risks. He should know somethiny of mine gases, coal dust and 
ventilation. He should know what demands might be made upon 
& motor equipment at a colliery. He should have some knowledge 
of sinking, pumping, winding, haulage, ventilating, and so forth, 
and of the conditions favourable or unfavourable to the use of 
electricity in these applications. If he would know how to keep 
electric coal-cutters in safe working order he must understand 
something about the methods of working coal. All this really 
amounted in practice to nothing more than a wireman's training 
plus a course in mining according to, say, theaverage County Council 
standard. An examination covering the ground indicated would 
afford a fair test of ability to take charge of a mining installation. 
Evidence of practical experience in a mine, personal character and 
general practical fitness should precede the examination, which 
should include both theoretical and practical tests. 

With regard to "old hands" who, though thoroughly reliable, 
could not pass the theoretical part of the examination, something in 
the nature of a service certificate could be granted on, say, evidence 
of responsible charge of a colliery installation of an average size 
for an unbroken period of five years. Such offer should, however, 
remain open for a limited period only—say 12 months. The 
question of what a mining electrician ought to know demanded an 
answer before the Examinations Board could begin its work. 
Appended to the paper was a syllabus of electric wiremen's work, 
comprising the complete course preparatory for the City and Guilds 
of London Technological Examination, extending over three 
years. 

In the discussion which followed, DR. THORNTON thought that 
for greater definition in the branch discussions on the paper a 
typical examination paper should be drawn up and circulated, and 
pointed out that the requirements of the Association involved the 
knowledge of more heavy electrical machinery than was included 
in the City and Guilds wiring oourse. 

Mr. H. JENKINS said the Yorkshire branch was much against the 
institution of certificates by examination. 

Mr. J. H.C. BROOKING advocated the appointment of a small 
Sub-Committee to draw up questions, and the institution of 
examinations as soon as possible. 

This was supported by MR. CLOTHIER. 

Mr. MAURICE said that there were too many contentious points 
in the scheme to permit of immediate action, and the examinations 
could not be instituted before the incorporation of the Association. 
At the present time the examinations would have to be fairly easy, 
being stiffened as time went on. Even so, hedoubted whether, with- 
out preparation, men could be found to sit successfully for such an 
examination. 

This was contested both by MR. CLoTHIER and DR. THORNTON, 
who said that he could pick 50 men in the Newcastle district who 
could sit at once for any reasonable examination. 

On the motion of Mr. G. G. L. PREECE, it was decided to form 
a sub-committee consisting of Messrs. Maurice, Thornton, Williams 
and Fisher, to draw up and issue a typical examination paper for 
discussion at the branch meetings. The meeting was then brought 
to a conclusion. 

The dinner of the Association was subsequently held at the 
County Hotel. After the loyal toasts, “ The Association of Mining 
Electrical Engineers was proposed by DR. THORNTON, who said 
he was glad that the change of title of the Association had re- 
moved the unpleasant feeling which was freely voiced at Man- 
chester about a year ago. They had a long way to go in order to 
reach the standing of the older societies, but he thought that in 15 
or 20 years such standing would be secured. ; 

Tbe PRESIDENT, in reply, said that it had become incumbent 
upon collieries to adopt the best electrical apparatus and methods, 
and these created a demand for a higher type of craftsman to 
operate them—a demand which it was difficult at present to satisfy. 
Colliery operating engineers were not keeping pace with the de- 
signers of electrical plant, and the operating efficiency of machinery 
was thereby reduced. There were at present too many men on the 
borderland between skilled and unskilled engineering, and a new race 
of electricians was required. He was glad to find that the best 
type of men were coming into the Association, which had a strong 
educational influence. 

Mr. J. H.C. BROOKING, in proposing the toast of “ Kindred Insti- 
tutions,” pointed out that in those institutions engineering matters 
were discussed chiefly by designers and not by those concerned in 
installing and running the plant. In their own Association the 
practical man was encouraged not only to take part in the discus- 
sions, but to assist in the organisation of the Association. 

Mr. C. FARADAY PROCTOR, in response, as chairman of the 
Newcastle Local Section of the Institution of Electrical Engineers, 
offered a hearty welcome to any members of the Association who 
cared to come to the meetings of the Institution. 

Mn. A. B. GRIDLEY then proposed the toast of H. M. Inspectors 
of Mines," and coupled with the toast the names of Mr. Atkinson 
and Mr. Robert Nelson. 

Mr. W. C. MOUNTAIN replied to the toast in the absence of Mr. 
Nelson. He said that while a large proportion of electrical troubles 
in collieries was due to faulty installation, it was anomalous to 
find plant of the value of, say, £10,000, left in charge of a man 


E 


ee — 


658, | 


THE- ELECTRICAL REVIEW. 


[Vol. 67. No. 1,717, OCTOBER 21, 1910. 


drawing 218. a week. The- sooner that was done away with 


the better. In any case the wages of a really Hood man 
would be a decimal of 1 per cent. of the running costs and capital 
charges, The electrical engineer in a colliery at present occupied a 


very. minor position, being in most cases under the colliery 


engineer. | 

MR. R. Hoop HaAGGIE proposed the toast of The Guests.“ and 
after MR. J. S. Watson had welcomed the Association members to 
Carville on the morrow, MR. ROBERTS, the chief electrical engi- 
neer to the Durban Corporation, expressed his interest in the coal- 
mining industry, and said that in Natal this was a rapidly growing 
industry which would one day reach very large proportions. Already 
the port of Durban was the largest coaling station in South Africa. 

MR. H. L. RISELEY proposed the health of "The Chairman," 
which was drunk with musical honours. 


MR. MAURICE, in thanking the members, referred to the work of 
the officers of the Association, including that of Mr. St. Clair 


Saunders and his brother, Mr. Glynn Williams, Mr. Clothier and 
Mr. Fisher. : | | 

Mr. SAUNDERS, MR. WILLIAMS and Mr. CLOTHIER then res- 
ponded, and after Messrs. C. E. Elder, G. E. Carr, G. Findlay and 
E. W. Husband had been thanked for the excellent musical pro- 
gramme which they had provided, the proceedings terminated. 


THE BOOK-KEEPING AND ACCOUNTS OF 
TELEPHONE UNDERTAKINGS. 


By GEORGE JOHNSON. 


MANY foreign telephone concessions are owned by British companies 
which usually have their chief office in London, periodical accounts 
and returns being rendered thereto by the local office abroad. 

The books in general use in the London office are of the usual 
description—including ledger, cash books, journal and purchase 
book: whilst for the keeping of the accounts rendered from time 
to time by the local office, a local office ledger, journal and cash 

are in vogue. 

In the local office we may find, inter alia, the following books in 
use: Register of Contracts, Register of Due Dates, Cash Book, 
Journal, Purchase and Sale Books, Receipt Books, Stores Ledgers, 
and others. It will be convenient, probably, to treat of these latter 
books and accounts at the outset. 
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of receipts returned. 
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Public lines.. T $a 
Private lines 
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or 

Total amount paid to credit 

of London office account 
at Bank. 


Perhaps the primary book of importance in a telephone under- 
taking is the Register of Contracts, which, as its name implies, 
contains a record of all service contracts entered into between the 
company and subscribers, and which is arranged alphabetically. 
Ite design should provide for the number and date of the contract, 
name and address of subscriber, particulars of installation, charge 
for service, due date of charge, folio of entry in Due Dates Ledger, 
and any other salient details, the contract itself being carefully 
filed, with a reference thereon to its record in the Register of 
Contracts. ` 

It is almost needless to observe that the exercise of the greatest 
care is necessary in the direction of ensuring that every such con- 
tract, which constitutes an undertaking on the part of the company 
to render a certain service in exchange for a certain payment, is 
duly and promptly entered in the Register; and it is of equal 
importance that an entry corresponding therewith is made in the 
Due Dates Register. as it is from that Register that the accounts 
or receipts are prepared as they become due, according to the precise 
practice adopted. 

The Due Dates Register is arranged in order of date. For instance, 
the A. B. Co. enter into a contract for a certain telephone service, 
the contract being recorded under letter “A” in the Contract 
Register, while the Due Dates Register contains the necessary 


record in datal order, spaces being allotted for each date of the 
year, or cards may be used for the purpose. S 

Where the receipts of the subscribers are due principally to 
personal collection, it is a common practice to prepare the receipt 
forms, as the subscriptions become payable, from the Due Dates 
Register. These may be entered in a suitably ruled book with 
counterfoils, somewhat as set out in the previous column. 

After this they are handed to the collector, who signs for them 
in a space provided for that purpose where shown on the counter- 
foil. Upon the completion of his daily round the collector hands 
to the cashier his return as shown above, together with the total 
amount of his collection and the unpaid receipts, which are 
checked with the cash collected and the return as shown by the 
analysis indicated at the foot of the form above. The cash is then 
entered in the Cash Book, and paid into the bank by the cashier, 
the receipts which have been returned being put into a deed-box 
or safe, which is, of course, kept under lock and key. The 
receipts returned are entered on each subsequent day's return until 
the amounts which they represent are collected. The collectors 
returns, after being agreed with the counterfoils of the Receipt 
Book, are filed and used as vouchers, in conjunction with the 
counterfoils of the Receipt Book. 

Two Cash Books are in use generally—a principal Cash Book 
and a Petty Cash Book. Both books should be kept in an 
analytical form, and the entries, particularly those in the former 
book, should be as detailed as possible, inasmuch as copies of the 
entries in both books are sent monthly to the London office with 
the vouchers corresponding therewith. 

The form of the principal Cash Book may be on the following 
lines. A few of the headings are given in the forms :— 


Dr. Cr. 
Account to be debited. 


| ! Account to be credited . 
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Keeping the principal Cash Book in the form indicated facilitates 
the preparation of the monthly cash statement for the London 
office, and particularly ao when the local Cash Book is not a posting 
medium, the Cash Book being probably journalised monthly, and 
the entries posted direct from the Journal to the Ledger. The 
commercial code (if there be one) of the particular country or State 
should be consulted in each case, seeing that it will state what 
books are by law essential, and to some extent, in a cursory manner 
probably, how they are to be kept. 

The Petty Cash Book may be in the following form :— 


r 
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All the entries in the principal cash book and the petty cash book 


are journalieed monthly, and a cash statement prepared in the fol- 
lowing manner for the London office, viz. :-- 
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The form explains itself. Accompanying it are separate sheets 
Corresponding with the alphabetical letters indicated, giving the 
necessary details, and to these sheets are attached the necessary 
vouchers, For example, the form of sheet may be as follows :— 


ö (To accompany Cash Statement.) 
SUIT PIN CHARGES (d). 


, Particulars of charges paid during the month of............ 19. 
E 2 5 Allocation. 
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The actual wages and salaries sheets accompany the statement 
Cb) and (c), copies being retained for the local office use. We shall 
notice the forms presently. 

Statements prepared and certified by the Bank, and sent diret to 
the London office; which assist in vouching items (1), (1) and (2). 

It may be observed that it is à common practice for all local 
rex eipts to be paid into the bank to the credit of the London office, 
and tor the local office to submit to the London office particulars of 
their cash requirements for equal periods for approval and author- 
isation of expenditure. The sums so authorised are then trans- 
ferred from the London head office account to the local office 
account as may be required, the bank and the local office receiving 
the necessary advice from the London office. 

Home remittances, or transfers from the head office account at 
the local bank to London, are arranged in the ordinary way. The 
forms of the wages and salaries pay-bills may be as follow :— 


Ale 
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! 
| 
! 


WAE Pay Brun for the ................ s. ,19 . 
| Allocation. 
Name. | Description. | Rate. | Amount. Signature. 
| Capital. Revenue. 


^ 
— — —À ——— — —L-—-— — — 


—— I— ER 


— — — — • ĩ—?Tᷓ— — — —„—-„— 


RUMMARY OF ALLOCATION, 
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Account to be debited. Amount. 
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Account to be debited. Amount. 


Allocation. 


Name. ! Description.| Rate. "mem Signature. 
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| 


— NM 
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Capital. Revenue. 


„„ 
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AE 


It is desirable to have certified statements describing the work 
done, and charged to a in regard to wages and salaries, 
and stores. 


Amount. 
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“CAPITAL EXPENDITURE AND SUBSCRIBERS, MONTH OF............ 19 . 
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The bulk of the purchases of machinery, materials and stores, in · 


cluding telephones, wires, &c., are usually effected by the London 
office upon requisitions by the local office (which deals with minor 
requirements locally), invoices being sent by the suppliers to both 
offices. In the London office the amounts of the invoices are 
credited by journal entry to the suppliers, and debited to the local 
office or remittance account. In the local office the invoices 
received by way of London office are entered in a Purchase Book, and 
monthly, or at some other uniform period, are credited to London 
office or remittance account, and debited to steck and other accounts 
to which they relate, being converted into currency at the par rate. 
The balance of the local office in the London books should, of 
course, always agree with the reverse balance of the London office 
account in the local books, these two accounts representing 
the transactions and accounting entries that are necessary for 
the purpose of agreement between the two offices. The local 
purchases are, of course, in the local currency. and are entered in a 
Local Purchase Book, which is kept in the same way as the 
Invoices from London Book. 


(To be continued.) 


BUSINESS NOTES. 


American Comments on Foreign Markets,— 


Russia.—The American Consul-General at Moscow, in the course 


of an interesting report on wood-working machinery in Russia, 


makes some observations which are worthy of study from the 
British electrical and engineering point of view. He says that the 
leaders in the sale of sawmills and wood-working machinery and 
hand tools are the Germans, who now have a genuine monopoly of 


‘the trade, due to their being pioneers in exporting to Russia, their 


energy and persistence, to their close application in studying the 
wants and needs of the people, and to their familiarity with the 
language. 

German travelling salesmen usually speak three to four 
languages, having served what might be termed an apprenticeship 
of two or more years in some Russian village where it is impossible 
to hear any tongue except the vernacular. These salesmen are 
then perfectly at home in any part of the Empire, and understand 
the Russia character better than any competitor. 

In contradistinction to this thoroughness of preparation on the 
part of the Germans is the unpreparedness of the American 
travelling salesman, who comes to Russia speaking usually only 
his mother tongue, possessing slight familiarity with the 
geography of the country, and having little knowledge of the 
requirements of the people. It is little wonder that the Germans 
are actually capturing the larger part of the great and growing 
trade of Russia. 

During the past year the English have become more active in 
business lines and are branching out in earnest in every part of the 
Empire, fully understanding that immediate efforts must be made 
to hold and build up their trade or it will be lost to the watchful 
and energetic Teutons. 

Some time ago the representative of a large American sawmill 
machinery company visited Russia, and called at the Consulate- 
General to discuss thetrade situation. Hecould speak only English, 


but had with him an interpreter, who was well acquainted with 


Moscow. 'The salesman was & keen business man, and at home, 
undoubtedly, was familiar with his line ; but he took issue at once 
upon the prevailing customs of Russia as to credita, and stated posi- 
tively that his concern was not in the credit business, and that, 
instead of accepting this fixed rule of trade, it was his intention to 
teach those whom he might meet American methods; that is to 
say, cash with a view to taking advantage of the discounts offered. 

" The American salesman visited & large number of dealers, and 
before leaving called again. This time his manner was changed, 
for he had seen for himself how futile it is to try to introduce new 
ideas in & country where they have their own set ways; the 
traveller coincided with the views that had been expressed by voice 
and letter, that if the American manufacturers of saws nnd machi- 
nery expect to get a foothold here, they must at least make as 
many concessions in terms of payment and the like as their 
strongest competitors, and they must, in addition, supply a superior 
article, which it is believed they can do. The traveller remarked 
that he could not secure an opening with a desirable house in 
Moscow except on the credit basis. 

" "This illustration is offered for the purpose of bringing forcibly 
to the attention of the American exporter the necessity for a close 
study of every phase of business life in Russia, and of the trade 
requirementa, in order that they may successfully compete in the 
various markets being opened." 


Barbados.—In the course of an American Consular report the 


following interesting paragraph appears :— 

" Labourers in Barbados earn 30 to 40 cents per day at farm 
work, the women getting half as much. "They wear cotton clothing 
the year round, shoes a small part of the time only. The cloth for 
making the garments of the labouring classes comes largely from 
England; one reason given is that it has been coming from there, 
is good and cheap, and there is no reason for changing. The same 
reason is given why candles and lamps are in general use on the 
island, not even the largest city being lighted by electricity, gas 
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being used, and there is not an eleotrio light plant on the island, 
unless it is some small private one." 

As to transportation methods, there is a plentiful supply of car- 
riages, and a mule tramway, which runs half-hourly cars and 
charges 8 cents for a two-mile ride. The cars are small, cheap 
affairs, seating 20 to 24 people, and a person can spend a short half- 
hour comfortably in going two miles on the single-track road, for 
one has a chance to visit his neighbours at the switches. The 
Consul adds: 

" There is a chance for some enterprising firm to electrify the 
tramway in Bridgetown and extend it. With reduced fares for dis- 
tance riding, the possibilities are excellent, but coal will have to be 
imported to produce the power, unless oil can be found on the 
island, and this seems hardly probable, as the island is entirely of 
coral formation, and seems to be one large filter." 

Switzerland, —An American Consul at Basle says :—“ Here, as 
elsewhere, the larger establishments have changed the old 
traditional aspect of the smithy by the introduction of eleotrical 
force. An electric current impelling the air through a tube under 
the coal of the forge has taken the place of the familiar bellows. 
It is even said to be difficult in these times to find men willing to 
work with the old apparatus. Electricity is used to drive the boring 
and grinding machines." 

Bohemia.—A Prague Consul (American) also alludes to the 
present character of blacksmith shops in Bohemia. — The interiors 
are generally equipped in about the same manner as American shops, 
with one fire or more, according to the requirements, with anvil 
and hand or power drills, the latter operated by benzine, water or 
electric motors. Besides these, there are the usual sledges, hammers, 
dies, tongs, knives, rasps, files, saws. bolts, nuts, drawknives, &c. 
In the larger shops the blower under the fire is operated by an 
electric motor instead of using the old-fashioned bellows, and they 
are also equipped with devices for forcing together the heated ends 
of iron or steel tires when welding, instead of welding on an anvil 
with sledges." 


Consular Notes.—China.—The British Consul at 


Kiungchow reports that the wireless installation there, as it exista 
at present, is so frequently out of action that it is of very little use 
either for typhoon warnings or commercial purposes. Remon- 
strances made to the provincial authorities have, it is true, brought 
about the construction of a new landline on the mainland between 
Hsu-Wen and Canton, but the former station, which is but 14 miles 
distant across the Hainan Straits from Hoihow, and the Hoihow 
installation itself, are alternately out of order, and the erection of 
the new line has been of little benefit. Typhoon warnings 
telegraphed from Hong Kong or Haiphong invariably arrive some 
days after the typhoon has passed, and the absence of timely 
warnings is à menace to safety. It would not be a matter of great 
expense to increase the radius of the Hoihow telegraphic installa- 
tion, so as to establish direct communication with Canton, and, 
perhaps, with Manila, and this done, the transfer of the 
useless installation at present at Hsu-Wen to Yaichou, in the 
extreme south of Hainan, would be a commercial improvement 
and a strategic benefit to the Chinese Government. 

The British Consul at Swatow reports that the Swatow Elec- 
tric Light Co. having been reconstituted with a capital of about 
$175,000, has now completed its buildings, and the plant is in 
working order, giving satisfactory results to the community. 
Inquiries have been made with a view to the extension of the 
telegraph line from Chao Chow Fu to Kia Ying Chow, a distance of 
40 miles. 

The British Commercial Attaché at Pekin reports that the import 
returns under the headings of electrical materials, machinery and 
railway plant show that the expectations of increase expressed in 
last year's report have failed to be realised—indeed, the values of 
the first two items are considerably reduced. Progress, however, 
continues to be made throughout the Empire in undertakings 
requiring machinery. During the year 1909, electric lighting con- 
tracts were given out for new installations at Chungking, Chengtu, 
Changsha, Nanking and Ningpo, and for more or less important 
extensions at Shanghai (settlements and native city), Hankow, 
Pekin, Swatow, Mukden and other places. Negotiations were 
going on at the beginning of 1910 for a large installation at Hang- 
chow and for installations in several cities in Manchuria ; indeed, 
there may be said to be an electric lighting project in every city 
in China, although at Pakhoi the project is stated to have been aban- 
doned in view of the successful introduction of incandescent mantles. 
The only difficulty is to find funds for carrying such projects into 
execution. Almost all contracts require to be financed by the 
contractors, and British firms finding British manufacturers un- 
willing to supply plant, except for cash down, have sometimes 
co-operated with German firmas, the latter arranging the finance in 
return for being allowed to participate. Thus several of the con- 
tracts mentioned above are for British engines and boilers, and for 
German dynamos. Payment is generally spread over a period of 
two or three years on proper security being given. In further 
illustration of progress in electrical works it may be mentioned 
that an electric tramway scheme for Canton is under contemplation, 
that a considerable extension of the telephone system in that city 
has been carried out recently, and that preparations are being made 
for inaugurating telephone services at Chengtu, at Wuhu, and in 
the provinces of Kianysi and Chekiang. 

The Board of Communications claims that all the private shares 
in the Imperial Chinese Telegraphs have now been redeemed. and 
that the administration is completely under Government control, 
partly Imperial and partly provincial. Extensions of this system 
continue to be made, the most important effected during 1909 being 
the direct Peking-Hankow line along the railway, on which fast 
automatic Wheatstone working has been established, The following 


statistica for 1909 have been supplied by the Administration 
Length of aerial line, 40,730 km.; submarine lines, 1,772 km.; 
underground lines, 6 km.; aerial wire, 67,282 km. ; submarine wire, 
1,772 km.; underground wire, 165 km.; offices, 528; head-office 
staff, 112; general staff, 3,473; line staff, 2,833; instruments in 
use, 1,171 (of which 22 are Wheatstone automatic and 5 wireless): 
telegrams handled, 807,841; receipts, , $838,733 ; expenditure, 
$479,816. 

A reduction of telegraph charges by 20 per cent. was effected in 
1909. The programme of the Board of Communications for the 
nine years preceding the establishment of constitutional Govern- 
ment (1908-16) includes for each year the improvement and exten- 
sion of the telephone system throughout the country, and for 1911, 
pre tions for installing wireless telegraphy along the coast. 

razil.—The British Consul at Porto Alegre reports that since 
the electrification of the Porto Alegre tramways was effected, the 
Brazilian company, called the Companhia Forca e Luz, found it 
necessary to double & portion of their lines owing to the increased 
traffic. They have contracted with a British firm, who also carried 
out the work of electrification of the tramways formerly worked 
by mules, for the installation of electric lighting and power supply 
in the city for private consumption. This installation will be of 
the most modern description, being underground, and will compete 
with the present lighting company and the municipality. 

Turkey..—The British Consul at Erzeroum reports that the 
greater number of business circulars received at the Consulate relate 
to electrical appliances, motors, bioscopes, machinery, plant, &c., 
for all of which branches there is not and probably will not be any 
opening for years to come, as the mass of the population, both in 
the country and in the towns, is still too undeveloped to have any 
but the most elementary wants. 

Russia.—The British Consul at Archangel reports that the Lap- 
land telegraph extends to Alexandrovsk, whence there is a private 
telephone to Vardo. Telegrams between the two places have still 
to go round the circuitous route Archangel-St. Petersburg-Scan- 
dinavia. A line of telegraph to Pustozersk on the Pechora for 
observation purposes, voted by the Government, has been in abey- 
ance since the war. Wood was cut for poles, but money for com- 
pletion has not been available. 

A scheme for establishing an electric tramway is under serious 
consideration, but a 50 years’ concession has been refused by the 
municipality, and a shorter one might not prove advantageous. 
Sleighs in winter are much cheaper than cabs in summer, and this 
and the length of tramline required compared with the small 
population per mile would scarcely allow of the scheme paying. 
A few years ago the town was provided with a water supply, and 
the principal streets are now lighted by electricity. 


Book Notices.—7he Apprentices’ Course of Experimental 
Physics and Mechanics. By J. L. Maxim, B.Sc. London: Long- 
mans, Green & Co. Price 1s. 6d. net.—This book is designed to meet 
the requirements of the preliminary technical examinations of the 
Lancs. and Cheshire Union of Institutes and other technical 
educational authorities. It deals with mensuration, densities 
mechanics and heat, and contains full instructions for the student. 
with clear illustrations. Test papers are provided at the end of 
each section, as well as recent examination questions on the whole. 
It appears to be a capital little course of lessons of a very practical 
nature. 

The Indicator Handbook, By C. N. Pickworth. Part I. Man- 
chester : Emmott & Co. Price 3s. net.— This is one of those books 
which have become classics. and need no recommendation; 1 
continued popularity vouches for its excellence. The present is the 
fourth edition, and has been entirely re-set in new type, with 
extensions and revision. A special chapter has been added to deal 
with the indicators and reducing gears used with gas and oil 
engines, and various new types of indicators have been included. 
The book is well printed, and the illustrations are excellent. 

A new British technical journal entitled Woodcraft " was issued last 
month ; it is intended to provide for the needs of the wood works 
industry, and having been for a long time established in t t 
United States, it possesses already an intimate acquaintance Mr 
those requirements. We have no doubt, therefore, that it m 
readily gain a footing in this country, and we wish it success In i 
new venture. The address from which it is published is 22, Hen: 
rietta Street, Covent Garden, London, W.C. : 

The Otticial Circular of the Tramways and Light Railway: 
Association for October contains a translation from Herr Busses 
report to the International Tramways Congress on rail corrugation. 
and an article on the same subject by Mr. J. H. M. Andrews 
assistant to chief engineer, Philadelphia Rapid Transit Co. T. 

" Journal of the Institution of Electrical Engineers." September: 
1910, with Index to Vol. 45, and List of Officers and Members The 
rected to August 31st, 1910. London: E. & F. N. Spon, Ltd. lated 
issue for September contains the following: Earthed r. Insu 7 5 
Neutrals in Colliery Installations,“ by W. W. Wood: AT W 
Relay,“ by S. G. Brown; Standardisation of Fuses,” by T E 
Ketford ; Isolated Electrical Plants,” by R. C. Plowman: al 
rent Transformers," by A. P. Young; "Collection of m d: 
High Peripheral Speeds," by P. J. Cottle and J. A. Ratan ' 
The High-Tension Spark Discharge in Air," by P. Kempan “The 
Stephens; “ Breaks in Submarine Cables,” by W. H. yomi ade 
Static Balancer,“ by C. C. Hawkins; Report of the Council fo of 
year 1909-10; Annual Accounts; Special General Meeting 
Membeis ; Obituary Notices. , October 

" Journal of the Franklin Institute" Vol. ODE t. 

1910. Philadelphia : The Institute. Price 50 cen t 

“ Journal of the United States Artillery, with Index 10 fer 
Military Literature.” Vol. 84. No. 2. September, 1910 
Monroe, Va.: The Coast Artillery School Press. 
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" How to Use the Electrio Light with Economy." By F. H. 
Taylor. 1910, London: Percival Marshall & Co. Price 6d. net. 

"The Care and Management of Ignition Acoumulators.“ By 
Harold H. U. Cross. 1910. London: E.and F. N.Spon, Ltd, Price 
1s. 6d. net. 

“English Prices with Spanish Equivalents.” By S. Lambert. 
1910. London; E. & F. N. Spon, Ltd. Price ls. net. 

Proceed i nga of the American Institute of Electrical Engineers.” 
Vol. XXIX, No. 10, October, 1910. New York: The Institute. 
Price 8100. | 

We have received a copy of the first number of the European 
edition of Castings, an American journalof foundary practice. It 
is published monthly (71d. nel by Page’s Publishing Co., Ltd., 
22, Henrietta Street, London, W.C. 


Railway Station Lighting.— Mayfield Street Station, 
Manchester—newly built by the London and North-Western Rail- 
way Co. to deal with local traffic—is brilliantly illuminated by 
Osram lamps. The platforms are lighted throughout by 36 400-c.P. 
200-volt lamps. These are arranged in fittings which have been 
supplied by the GENERAL ELECTRIC Co., LTD., hung on chains from 
girders, 15 ft. from the bottom of the globe of fitting to the ground, 
and arranged 60 ft. apart. The work has, we understand, been 
carried out by Messrs. COLLIER & Co., Manchester. We have 
received a photographic reproduction of the station as it appears at 
night-time, and it certainly seems to be well lighted. 


Bankruptcy Proceedings.—H. K. P. BARHAu (trading 
as the South of England Electrical Engineering Co.), electrical 
engineer, 60, Fratton Road, Portsmouth, Hants.—This debtor 
applied at the Court House, St. Thomas's Street, Portsmouth, on 
October 13th for his discharge from bankruptcy, The liabilities to 
rank for dividend were estimated at £357, but the amount lodged 
and proved was actually £358, but the assets, so far as not assigned 
to creditors, wholly or partly secured, produced only £30, so that no 
dividend could he paid, the assets having been insufficient by about 
£110 for the payment in full of even the preferred creditors. The 
Official Receiver reported that the debtor had been in business on 
his own account at 60, Fratton Road, having started witha capital 
of £90, £40 of which he had saved, £50 being given to him by 
his father. Thedebtor stated that he had been hampered by lack of 
capital, and he had made several arrangements with his creditors 
from time to time, and at quite an early stage of his trading his 
father paid for him a composition of 10s. in the & on liabilities 
amounting to between £30 and £40. About four years before his 
failure the debtor obtained an administration order in that Court, 
under which 5s. in the £ was paid on about £40, and at the date of 
the Receiving Order the debtor was making application for an 
administration order, and there was on the files of the Court a state- 
ment, which he had sworn, that his debts did not exceed £50, 
whereas, in the statement of affairs filed in the bankruptcy, the 
liabilities were scheduled at £414. The debtor had spent several 
hundreds of pounds in connection with a patent, but his ordinary 
business had never paid sufficient profit to maintain him and his 
family, and he had been living on his father, and had borrowed from 
his friends, for the purposes of speculation, which, to a considerable 
extent, appeared to have been responsible for his present position. 
He alleged that losses on contracts was one cause of his failure, but 
those losses appeared to have been, very small, and all have resulted 

from bad workmanship. The preferred claims were in respect to 
premiums paid by six premiums paid by six apprentices, who, for a 
considerable time, were the only workmen in the debtor's employ. 
There had been the usual statutory offences, and in his examination 
the debtor admitted that he had removed his goods to conceal them 
from his creditors. His Honour suspended the discharge for two 
years. 

W. H. HUNTER, plumber and electrician, Towyn.—First meeting 

and public examination, October 25th, at Town Hall, Aberystwyth. 


Prices of Rubber Tapes and Solution Reduced.— 
Messrs. SIEMENS Bros & Co., LTD., announce that the net prices 
for their india-rubber tapes and solution (in Catalogue No. 510 and 
Reprint No. 510A), which came into force on April 8th last, have 
been reduced by 20 per cent. as from Monday, 17th inst. 


Clement Bayard Dirigible.—We are informed by 
ACCUMULATOR INDUSTRIES, LTD., that the Leitner system of 
automatic electric lighting, is installed on this big airship, the first 
of its kind to cross the Channel. 


Liquidation.— UNIVERSAL. Motor Imports, Lrp.—Mr. 
Justice Neville, in the Companies’ Winding-Up Court, had before 
him on Tuesday last a petition by the Packard Electric Co. for the 
compulsory winding up of thiscompany. Mr. Boome, in support of 
the petition, stated that the petitioners were creditors for £109, and 
there was no opposition. His Lordship made the usual order. 


Trade Announcements,—TuHeE Provincial ELECTRIC 
LAMP Co. have opened premises at 253, Eccleshall Road, Sheffield. 
Manufacturers’ catalogues and lists are wanted. 

Messrs. E. BROOK, LTD., of Colne Road Huddersfield, report that 
a further extension of trade has compelled them to take a portion 
of Britannia Mills, which adjoins their building, on a long lease. 
This consists of two floors, each room being 200 ft. x 50 ft. The 
lower one has been fitted up with the latest and most improved 
grinding machinery, so that no grit or dirt is thrown on to the 
more delicate machines which are fixed in the large machine shop. 
The first floor has been fitted up with the winding stands for 
winding the stators of Brook alternating-current motors. The firm 
have 12 stands in use at present, and each stand is worked by two 


hands. This extension has been 5 owing to the congestion 


in the main works, which, we unde is due to the popularity 


of their new type of ball-bearing motors. . 

THE RocHDALE ELECTRIC Co, LTD., are removing their 
head office from Shawclough to the centre of Rochdale, where 
they have taken more commodious premises, and where they are 


fitting up & showroom dealing with electric lighting, heating, 


cooking, ventilating and power. The new premises, situate at 13, 
Drake Street, Rochdale, are expected to be opened by November Ist. 

THE ELECTRICAL APPARATUS Co., LTD., have acquired a large free- 
hold site at Vauxhall, on which they are proceeding to erect extensive 
works, having about 10times their present capacity, and fitted with 
the most modern automatic and labour-saving machinery. This 
course has been taken by the directors on account of the large 
increase in their business in E.A.C. high torque meters, motor- 
control gear and Koolark fuses during the last 12 months. Pending 
the completion of the new works, however, there will continue to be 
prompt execution of orders, as overtime will be worked .con- 
tinuously. 


Exhibition Awards. Messrs. ANDRE CITROEN & Co., 
makers of machine-cut helical gears, inform us that at the Brussels 
International Exhibition their various exhibits in the Belgian, 
French and French Colonies’ sections have been awarded three 
Grand Prix. 


Holophane Reflectors,— We are informed that the 
ill-fated dirigible America, in which Mr. Wellman attempted to 
cross the Atlantic, was equipped throughout with Holophane steel 
reflectors. | 


Trade Outlook in Turkey.—Mr. Consul Waugh, of 
Constantinople, points out. that commercial organisation is neces- 
sary, the British manufacturer apparently not realising that sing le- 
handed he fights at a disadvantage against better organised foreign 
industries. Turkey is a neutral market in which all goods compete 
on equal terms; most of the articles ordered by the Ottoman War 
Office are not made in the country, and as many of the orders must 
be repeated, the market is certainly worth atterition. There is a 
good field for organised effort to sell British goods in Turkey, and 
the time to begin is now, when the country is slowly waking. 
Manchester's efforts to produce the cotton flannelettes so much used 
all over Turkey are meeting with success, but there is room for 
more active pushing of British goods. With regard to the wide- 
spread impression in some. commercial circles in the United 
Kingdom that the Levant trade is unsound and better left alone, 
Mr. Waugh says it is not an easy market, but with proper care and 
reliable agents there is no reason why undue risks should be 
incurred. A careful and energetic agent is not always easy to find, 
but the Consulate-General is willing to assist in doing so. We are 
glad to see that the number of business men from the United 
Kingdom who visit Constantinople is steadily increasing, and that, 
so far as individual effort goes, more interest is being shown in the 
Turkish market. Undoubtedly, however, what is wanted is com- 
bined effort. It is says Mr. Waugh, to the superiority of 
co-operation and commercial organisation over individual action 
that it seems so necessary to call the special attention of the 
business world in the United Kingdom. This course is, it will be 
remembered, strongly advocated by Sir Adam Block, president of 
the British Chamber of Commerce of Turkey.—The Chamber of 
Com merce Journal, 


Catalogues and Lists.—MkssRs. ESCHER, WSS AND 
Co., LTD., 109, Victoria Street, Westminster, London, 8.W.—A 32- 
page finely illustrated brochure has been issued describing the Brusio 
hydro-electric power station at Campocologno, Grison, Switzerland. 
Excellent photo-process views of the power station, pipe lines and 
turbines, appear, also line drawingsof the buildings and plant. The 
description is very full and is in English. Two other similar 
publications, just issued by the firm, are as follows :—A 36-page 
catalogue, in three languages— English, German and French—con- 
taining a list of Francis turbines in closed casing, ordered between 
1901 and June, 1910. This tabulated list occupies alternate pages, 
and is accompanied on facing pages with half-tone and line 
diagrams illustrating some of these installations. There follows a 
table of some results obtained during brake tests made with these 
turbines. The other is a 28-page pamphlet detailing and showing 
in a similar manner tangential wheels ordered from the firm 
between January, 1901, and May, 1908, and tabulating results of 
tests. 

ALLGEMEINE ELEKTRICITATS GES., Berlin, N.W.—We have 
received from the A.E.G. pamphlet No. X 187, dealing with vertical 
motors for driving centrifugal pumps, showing various arrange- 
ments of the motors for stationary and portable purposes, shaft- 
sinking, &c., together with cables and controllers, and particulars 
of installations already carried out. Some of the latter are upwards 
of 700 H.P. Up to July last 171 such motors had been supplied, of 
25,376 H.P. in all. Brochure No. 8 gives particulars of A.E.G. 
dynamos coupled to petrol, alcohol and oil engines. 

MEssRs. GALSWORTHY, LTD., 15 and 16, Newman Street, London, 
W.—Leaflets giving prices of the Mascot metallic-filament 
lamps, and Metaflect lamps, also designs of some fittings for the 
latter reflector lamps. The firm are London representatives of the 
Wandsworth Electrical Manufacturing Co., Ltd., whose illustrated 
and priced catalogue of 56 pages relating to various electric 
fittings, switches and accessories, they have also placed before us. 

Messrs. M. C. SHEPHERD & Co., 60, Queen Victoria Street, E.C.— 
Price list of " A.P.W." quick-revolution paraffin, petrol and gas 
engines, British made, for country-house and yacht lighting and 
power plant, in sizes from l to 3 B. H. P., coupled to dynamos or 
separately, as desired. 
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THE UNITED FLEXIBLE METALLIC TUBING Co., LTD., Ponder's 
End.—40-page illustrated pamphlet, giving very full information 
regarding their flexible metallic tubing for several olasses of 
service, oo "e ees 

THE ADAMS MANUFACTURING Co., LTD., Bedford.—Four-page list 
describing the latest developments in Igranic motor-starting 
switches, A. C., two and three-phase. 


The Business Exhibition at Olympia.— This exhi- 
bition is to close to-morrow (Saturday) night. Any of our readers 
who may be visiting it between now and then will, as usual, find 
a variety of typewriters, filing systems, addressing machines and 
other office paraphernalia, but they will be particularly interes 
in the exhibit of Electrical Installations, Ltd. This firm have 
shown great enterprise in making so large and effective an every- 
thing-electrical demonstration—just the class of exhibit to appeal 
to business men who, in their study to improve the efficiency and 
comfort of the modern office, are ready to take advantage of every 
device which will give better lighting and heating and will at the 
same time provide means for preventing waste of electricity. Part 
of the stand is set apart in two compartments for showing the 
difference in illuminating effect with and without Holophane globes. 
On the stand itself there is a varied collection of electric heating 
and cooking apparatus, portable ozonising apparatus, all kinds of 
lamps, the Watkin switch—the economical properties of which 
catch your eye at once as the lamp turns down in stages as you 
approach. We are sure that this exhibit will well repay the firm for 
the trouble and expense that they have borne in the matter. One 
of their objects is to get the consumer into touch with their main- 
tenance scheme for electrical installations. In another part of the 
hall will be found an exhibit of the Polychrome electric sign switch 
by the Multi-Colour Switch Co., of Notting Hill Gate. The 
standard design of this device is able to carry 10 amperes, with 
eight consecutive changes. Messrs. Dobbie & Dobbie, of Edinburgh, 
have an interesting exhibit, where models and large sectional 
drawings are shown of certain patented improvements in tramway 
construction. These consist of new anchor bars and paving blocks, 
by means of which, we were informed, very considerable economies 
in permanent way renewal expenditure are possible. We may 
allude to these in a later issue, but tramway managers interested 
can obtain literature giving particulars’ direct from ‘the firm by 
writing for it. As one enters Olympia, on the left hand is an 
exhibit of the Synchronome Co., from which one can learn the great 
progress that this firm is making. 


Electrolytic Disinfectant, —Since December last the 
plant installed by Dr.. Alexander, at Poplar, has turned out nearly 
twice as much disinfecting fluid as in the corresponding period of 
last year, the output for eight months being 33,478 gallons ; during 
June, July and August the output per month averaged over 6,600 
gallons. The cost of material was: electricity, 4,573 units at 14d., 
£28 lls. 7d.: chloride of magnesium, 3$ tons, £14 12s. 11d. ; salt, 
7 tons, £11 18a. ; caustic soda, £6 58. ; water, £1; total, £62 7s. 6d. 
Bottles, corks and labels cost £24 108. 6d. The fluid was regularly 
used in the swimming baths, giving continued satisfaction, and it 
is bein experimentally used for spraying and cleaning the floors 
of six L.C.C. schools to ascertain whether the health and attendance 
of the children will be appreciably improved thereby. a 


Big Canadian Exhibition.—According to the 7mes 
correspondent at Ottawa, the citizens of Winnipeg have already 
subscribed £500,000 toward the World's Exposition that they want 
to hold there in 1914. The Dominion Government has been asked 
to contribute a like amount. 


The Electrical Contractors’ Association (Ine.).— 
A meeting of members of this Association is to be held at Frascati'a 
Restaurant, Oxford Street, W., on Tuesday, November Ist, at three 
o clock, when a discussion will take place on a paper by Mr. 
Ratcliff on " Means to be Taken to Increase the Status and Efficiency 
of our Association.” 


^ Efesca " Lamps,—In the height of the lighting season, 
when lamps are in great demand, the manufacturer who can hold 
large stocks is at an advantage. The great variety of voltages and 
candle-powers which are used in this country necessitates a stock 
of large proportions to enable prompt delivery to be given. In 
this connection we understand that Messrs. FALK, NTADELMANN 
AND Co., LTD., claim to be in a unique position as regards their 
facilities for giving immediate delivery of all standard voltages and 
candle-powers in any quantity which is likely to be required, 
having accumulated during the summer months, when the works 
were quiet, a huge stock of Efesca metal-filament lamps of all 
voltages and candle-powers. They are also carrying out a vigorous 
advertising campaign in these lamps. The firm supplies attractive 
literature with customers own names on, also showcards and 
novelties for contractors shop windows. 


LIGHTING and POWER NOTES. 


Acton,—The Acton Council. of Public Welfare has 
decided to summon a town's meeting for the 31st. inst., to consider 
What action shall be taken in view of the decision of the Council to 
eel} the electricity undertaking to the Metropolitan Electric 
Sup ply Co. 


PEE * * 


Barnes.— The following scale of discounts on power 


charges has been approved: — On a consumption of 500 unite per 


month, 10 per cent.; 750 units per month, 20 per cent. ; 1,000 units 
per month, 334 per cent. Mains are to be extended at an estimated 
cost of £416. _ - 


Bath.—The T.C. has been granted by the B. of T. an 
order extending the area of supply for electricity to a radius of 
three miles from the Guildhall. This area includes part of the 
district of the R. D.C., who supported the application. : | 


Bingley (Lorks.).— The Finance Committee of the 
Council on Monday recommended an application, under the York- 
shire Electric Power Act, to the B. of T. for the cessor of the 
powers of the company so far as they relate to the Bingley district. 
It was decided to approve the recommendation. Subsequently a 
member asked why no report was presented by the Sub-Committee 
appointed at the last meeting to inquire into the desirability of 
Bingley providing a supply of electricity, and it was stated that the 
Committee had come to certain conclusions, and was prepared to 
give a report to the Council in committee. 


Birmingham,—During the past week the second 
chimney at the Summer Lane power station had been completed. 
the Lord Mayor laying the last brick at the summit. This chimney 
is required in connection with the plant extensions which are 
being made. Four years ago the station was opened with plant of 
8,500 KW. capacity ; the plant now installed amounts to 19.000 KW., 
and some 5,000 H.P. per annum is being added. The King's 
Norton Council has agreed to the Greater Birmingham scheme on 
condition that the city carries out the local supply order. 


Bognor,—The U.D.C., as the result of a report from an 
expert, proposes to apply to the B. of T. for a prov. order for EL. 
The Chichester E.L. Co. has intimated its intention of applying for 
similar powers. 


Bury St. Edmund's,—The T.C. has received from the 
L.G.B. sanction to a loan of £1,133 for additional plant at the elec- 
tricity works, and £330 for the laying of a larger main. 


«hile,—A concession has just been granted by the 
municipal authorities of Linaies, Chile, for the establishment of a 
central station in the town for electric lighting and power 
purposes. E 

Cirencester.— Mr. J. H. Edwards, of Bristol, has asked 
the U.D.C. to support him in his application for a prov. order for 
E.L. The Council has referred the matter to the Streets Committee 
for consideration. 


Clacton-on-Sea.— The U. D. C. has decided to give moral 
support to the Bill of the I.M.E.A. seeking powers to enable local 
authorities to supply lamps, fittings, &c., and to undertake wiring 
work. 


Continental Notes,.—FRANCE.—According to investiga- 
tions made by M. Wilhelm, engineer-in-chief to the Ministrie des 
Ponts et Chaussées, the estimated water-power derivable from pr 
River Durance and ita feeders amounts to about 500,000 H.P. 0 
this total, only 76,000 H.P. is at present utilised, while stations 
under construction will absorb 16,000 H.P. and projected under: 
takings, over 100,000 H.P. A balance of some 200,000 H. P. thee 
still remains for appropriation. The Durance has a length 0 
272 km., rises near Briancon, and falls into the Rhone neat 
Avignon. On account of ita steep course, ita flow is torrential, 
while it affords numerous falls, ranging from 7 to 400 metres in 
height. The stations existing or projected number 19. T 

A new company has lately been formed in Douai, with a capita 
of £32,000, and the title La Société d'Eclairage et Force Motrice 
par Electricité. : 

La Société Hydro-Electrique de Lyon is the name of a new Sd 
pany which has just been formed in Paris (38, Rue St. Georzes^ 
with a capital of £160,000. 

Last week. as was expected, a portion of the electric supply 10 
Paris was cut off, owing to a strike of the electricians. who sympa- 
thised with the railway men. The cessation of supply also stopped 
the tramways on the Boulevard Montparnasse. 8 

SWITZERLAND.—Some recently published official statistics show 
the extent of Switzerland's electric resources. both. actual an f 
potential. The total number of existing electric stations 18 49, 0 
which 14 are situated in the basin of the Rhone, having a tots! 
capacity of 78,700 KW., and capable of being increased to 171,700 KW. i 
28 in the basin of the Rhine, with a total present capacity 
172,500 KW., but able to be augmented by 55,000 KW.: seven in the 
basin of the Po, with a total of 46,600 KW., capable of extension a 
64.000 Kw. The aggregate of these figures gives 8 total 0 
297,000 Kw., capable of increase to 463,000 Kw. These totals = 
exclusive of the numerous utilisable powers in the Tessin, uu 
Valais and Berne districts, Of the 49 stations, the largest are oD 
at Laufenberg. with a capacity of 21.000 xw. ; Biaschins (Tessin) 
21,000 KW.: Löntsch, 16,000 KW.: and Beznan, 14,000 KW. ET 5 
of this power is utilised by the railways, eight normal gauge 155 
of which are worked by electric traction: their length is 153 "hole 
a small proportion only of the 3,450 km. comprising the Hi ily 
Swiss system. There are also 36 narrow-gauge lines dpi 
worked. mostly mountain lines of purely local interest. their exte 
being 218 km. gt 

TURKEY.—The decision come to in the matter of the tender, ts 
in for the electric lighting of Constantinople is in favour E 
scheme of the firm of Ganz. of Budapest, to which certain nee 
and commercial modifications have been suggested Dy, ill be 
groups. If these are accepted, the Stamboul Gas Co, WE 


Vol. 67. No. 1,717, OCTOBER 21, 1910.] 


THE ELECTRICAL REVIEW. 668 


bought up, whereby it will become possible to install the electric 
light not only in the Stamboul: district, but also in those of Pera 
and Galata. The concessionaire haa entered into an alliance with two 
French groups—the firm of Giros et Loucheurand theSocicté Havraise, 
whose agents at Constantinople are Messrs. Toucquiau et Jules 
Warnant. It is intended to buy out the shareholders of the 
Stamboul Gas Co. 


Dublin.—The Pembroke township has received the 
sanction of the L.G.B. for a proposed loan of about £35.000 for 
certain improvements, of which sum, £6,000 will be devoted to 
eiectric lighting and £8,000 to extensions. 


Donaghadee.—A special meeting of the Council was 
held on the 12th inst., for the purpose of considering the advisa- 
bility of adopting a scheme of electric lighting under municipal 
control, or of the Council permitting a limited liability 
company (as has been suggested bv a firm of Dublin engineers) to 
secure powers for the purpose. The town clerk (Mr. D. Walker) 
submitted correspondence favourable towards the adoption of 
electricity. Mr. Perg, of the firm of Miller, Wilson and 
Pegg, appeared before the Council and made a statement as to 
the practibility of an electric lighting scheme and the chances of 
the success of such an undertaking, pointing out that the Board of 
Trade were inclined always in granting & provisional order for the 
purpose to favour the control of lighting being in the hands of the 
local authority. He mentioned also that the plant for generating 
at the electric station might with advantage be utilised in the 
daytime for pumping purposes in connection with the proposed 
water supply for the town. Correspondence was submitted from 
Messrs. Wilkins & Burden on the matter, this firm intimating that 
if the Council did not intend to proceed for a provisional order a 
limited liability company would be prepared to take the matter up. 
After considerable discussion, it was decided (with one dissentient) 
that a special meeting of the Council be held on November 15th 
next for ‘the purpose of proceeding for a memorial to obtain a 
provisional order of the Board of Trade for electric lighting 


purposes (public and private), that the solicitor be asked to make the. 


necessary arrangements, and that the two firms above-mentioned 
be asked to submit their terms for acting in the matter. 


Dundalk.—The L. G. B. has sanctioned the Council 


obtaining a loan of £20,000 for the purpose of installing electric 
lighting plant in that town. 


Dundee.—At a special meeting of the T.C. held on 
Friday last, a request from the M.E.A. for the Council's support to 
theiroverturesto obtain power to undertake wiring, motor hiring. &c., 
was considered. Mr. Wm. Don, convener of the Electricity Com- 
mittee, said but for the fear that the electrical contractors in the 
district might be in any way injured or hampered in their work, the 


Council would have agreed to the request practically unanimously. 


They had had a meeting with these contractors, and the only 
serious objection raised waa in connection with the wiring. Bailie 
Reid, in seconding. said the question was whether they were to 
continue in municipal trading to the extent of enabling the Elec- 
tricity Department to carry on its business. The Gas Department 
had made great strides since it got powers to go in for municipal 
trading. He could not see any reason why the Electricity Depart- 
ment should be hampered and hindered in the development 
of the industry simply to suit the convenience of some 
of the private traders. Mr. Harry Richardson, the engineer, said he 
was indifferent about the wiring clause, because he did not see how 
the fact of the department doing actual wiring could possibly 
benefit the department. He was glad of the opportunity of saying 
that, if it was to have any tendency to withdraw the objections, 
which he must say were greatly imaginary, on the part of the local 
contractors. On a division an amendment to support the proposal 
without the wiring clause was carried by 12 votes to 7. 


Dyffryn (Wales).—The Improvements Committee has 
called & public meeting to consider the question of lighting the 
district with electricity. 

Ealing.— During the past year the consumers of the 
electricity undertaking haveincreased by 330 and 8.900 more 8-C.P. 
lamps have been connected. Alderman Peal (chairman of the Com? 
mittee), in making his annual statement at the last meeting of the 
Council. said that the gross profit for the year had been £14.516, 
while the net profit was £2,005, Their profits, however, last year 
had been somewhat abnormal, as, he said, they had then the use 
of alot of machinery without paying the full interest charges, 
This year they would have to pay £1,100 more in interest. 


Edinbargh.—In a memorandum issued to the members 
of the T.C. by Treasurer Leishman with regard to special aspects 
of the finance of the city, it is stated that the amount received from 
the electric lighting account this year is 4 2.182. and the total 
received from this source since 1897 has been £49,241. The treasurer 
is of opinion that it is an open question whether a system of indirect 
taxation, which bears on a small number of consumers of electric 
light, is justifiable in itself and fair to the electric light under- 
taking and its consumers. 

During the past year, 1,229 arc lamps have been in use for street 
lighting, at an annual cost of £9 per lamp. 


Enniskillen.—The Council is presently interested in a 
lighting scheme and has heen in communication with a Dublin 
firm as to the best means of putting the project into force, 
financially and otherwise. The Council has expressed its willing- 
ness to facilitate the firm referred to, in the erection of works, over- 
head wires and the carrying out of the scheme generally. 


* 


Gillingham (Kent).— The T. C. has applied to the 
L.G.B. for a loan of £3,500 for E L. purposes. - 

Gravesend.— The T.C. has decided to extend the mains 
ao as to give a supply to the factory of the Imperial Paper Works 
Co., Ltd. 

Great Yarmouth.—A L. G. B. inquiry was held on 
October 11th relative to the application of the T. C. for a loan of 


£5,800 for electricity purposes, £1,550 for public lighting, £750 for 
a cooling tower, and £3,500 for mains. There was no opposition. 


Horsham.—The U.D.C. has decided.to apply for a loan 
of £1,850 for electric light purposes. 


Irlam.—The D.C. has discussed proposals for acquiring 
rights for the lighting of the district and the provision of electric 
tramways, it being unanimously resolved that the Council ‘send a 
deputation to the Salford Corporation to urge both sohemes t in view 
of the rapid extension of the district. 


Kinross,—At a meeting of the T. C., a proposal t to light 


the streets by electric light was considered, and a deputation was 


appointed to meet Colonel Porteous, of Turfhills, as to terms. d 


ground on which to erect the necessary plant. . 


Launceston.—The E. L. order of 1908 has bonn revoked 
by the B. of T. 


Liverpool.— The year's review shows that the mile age of 
electrically-illuminated streets has increased from 54 to 785 The 
turbines at the Lister Drive power station turned out 35 million units 
at a cost for oil alone of £900, as against £2,700 for 23 million units 
by the old steam plant. 


London.—Ho.norn.—At the last meeting of the B. C., a 


deputation submitted a petition signed by 2.671 ratepayers pro- 
testing against the contract for the street lighting of the borough 
being given to the Gas Light and Coke Co. for 10 years withont 
competition. Mr. A. W. Gamage; who acted as spokesman of the 
deputation, said that he had no interest in any electric light or gas 
company, and was only there as a large ratepayer who was much 
interested in this question. His company spent £3,000 & year on 
electric light, and it was most desirable, in hia opinion, from the 
traders’ point of view, that the streets should be well lighted. as 
where they had light they were bound to get the public, This 
borough had four electric supply companies within its area, and-as 
a business proposition he submitted that it was not wise to give a 
large contract to the gas company without getting schemes and 
prices from the electricity people. He had visited the principal 
commercial cities of the world, and in his opinion, Holborn was far 
behind, even the smallest of them, as regards the lighting of the 
streets. They had only to contrast their borough with Oxford 
Street; it was like stepping from darkness into sunshine. The 
Mayor said that they had not given the contract to the Gas Co. for 
any number of years. Mr. Gamage said he was under the impres- 
sion that this was so. The matter was referred to the Works Com- 
mittee for consideration and report. 

FULHAM.—Premises are to be taken at 603, Fulham Road. for the 
purpose of establishing a central office and showroom for the elec- 
tricity undertaking. The approximate cost of adapting the premises 
will be about £300. 

MARYLEBONE.—The Electric Supply Committee reports that 
iuquiries are frequently being received for prices for current to be 
used for electrical vehicles. The Committee had provisionally 
arranged as follows:—A minimum consumption of 100, 000 units 
per annum to be taken at Aybrook Street, Rathbone Place, or the 
generating station. the rate to be 4d. per unit between 11 p.m. and 
6 a.m., this price also to hold good for Saturday afternoons, Sundays 
and holidays, but no supply to be taken during the evening 
lighting peak ; on other days between 6 a.m. and 11 p.m., the price 


to be 1d. per unit, provided that no supply is taken during peak: 


hours. For aless quantity than 100,000 units per annum or for the 
delivery of current in any other part of the borough than the 
Stations named above, a higher price will be charged. After consul- 
tation with the Improvements and Housing Committee, the follow- 
ing rates have been arranged for the John Street dwellings :—7d. 


per week per lamp (sitting room), 5d. per week per lamp (bedroom 


with metallic-filament lamp), 3d. per week per lamp (bedroom with 


carbon lamp). This price is inclusive in each case of maintenance - 


and installation cost, and in no case is there more than one lamp in 
the room. The report proceeds as follows :—" The situation has 
been a littlecomplicated by the action of the Gas Light and Coke 
Co., in removing their meters and heating apparatus. In case this 
were done, we had already agreed a course of action with the 
Improvement and Housing Committee, which would immediately 
put the tenants in a position in no way inferior to that occupied in 
relation to the Gas Co. We give them the choice of retaining their 
gas cooking apparatus on the same terms, or of having an electric 
heating plate to answer the same purpose. The Gas Co. are, of 
course, bound to supply gas to thedwellings, and those tenants who 
do not prefer electricity for cooking purposes will be eupplied with 
gas and apparatus on hire as before. only by the Council. This 
unlimited service system may be made applicable to other similar 
premises." In another portion of their report. the Committee 
say :—''The general manager reported to us that at a recent 
meeting of the Board of Guardians. an amendment was moved to a 
proposal that the General Electric Co. should supply Osram lamps 
tothe workhouse at list price.less 20 per cent.. the amendment 
being that the order should be given to our department, who could 
supply at the same price. Objection was taken to the amendment. 
on the ground that it was wrong for the Council's undertaking to 
compete with contractors who had to pay rates, and the.amend- 
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ment was lost. As the suggestion that the department compete, 


seems to have been widely spread, we wish to point out, firstly, - 


that the General Electric Co. are not ratepayers of the borough ; 
and, secondly, that there was no competition, as there is a uniform 
price at which these articles are sold, below which no one may 
offer them. It is true that the undertaking being in the trade and 
very large buyers, can obtain these lamps at a price which can show 
a profit on re-sale at list price, less 20 per cent., but the suggestion 
that there was competition is altogether out of place, inasmuch as 
the very lamps which we would have supplied, had we obtained 
the order, would have been sold to us by the General Electric Co. 
at our recognised price. 

ISLINGTON.—The Lighting Committee reports having had 
before it a letter from the L.C.C. stating that it had 
under consideration the question of taking proceedings to enforce 
compliance with the notice served upon the B.C. in July, 1907, 
requiring the establishment of five electricity testing stations within 
the B.C.'s area of supply, and inquiring whether the B.C. disputed 
the reasonableness of the requirements or wished to raise any 
question which would require to be settled by arbitration. The 
Committee proposes to call a conference of other Metropolitan B.Cs. 
with a view, if possible, of uniform action being taken. The 
Council further reports that, pending the receipt of the sanction of 
the L.C.C. to the borrowing of £16,684 for increasing the capacity 
of the mains, a portion of material to the value of £1,000 is to be 
ordered at once on account of the urgency of the matter. Sixteen 
flame arc lamps are to be installed in Brewery Road, Cross Street, 
North Road and Market Road, at an estimated cost of £660. Forty 
gas lamps will be displaced which, at a cost of £3 0s. 11d. per lamp 
per annum, represented an annual expenditure of £122. The cost 
of the maintenance of the 16 arc lamps will be £60 per annum. 

BERMONDSEY.—A special meeting of the B.C. was held on 
Tuesday evening for the purpose of considering an application to 
the B. of T. for an extension of the Council's area of supply, so as 
to include the whole of the Bermondsey area, At present the old 
parishes of St. Olave, St. Thomas and St. John, which include the 
Tooley Street district, are supplied by the County of London and Lon- 
don Electric Supply Companies. The proposal was strenuously opposed 
by several members on the ground that the Council's undertaking 
had not been a financial success, the case not only for the electric 
supply companies, but also for the gas interests, finding warm sup- 
port. In support of the proposal, it was stated that the Council's 
average price was lower than that of either company in the 
Bermondsey area, while in the Tooley Street district the companies’ 
average price for lighting was 5d. to 5d., and for power 2d. per 
unit. Some 200 to 300 residents in the proposed extension area had 
petitioned in favour of the extension. By 28 votes to 23 the 
Council decided to apply for the proposed order, and to brief 
counsel to appear at the inquiries. 


Lydney.—The U.D.C. has withdrawn its condition, 
imposed upon the Chepstow E.L. and Power Co., that the supply of 
current to Tutshill should be at the rate of 5d. per unit maximum, 
and terminable at six months’ notice. In place, a resolution has 
been passed fixing the maximum price at 6d. per unit, and the period 
of notice at one year. 


Newport. (Fife), —The petition submitted by 150 electors 
and consumers of electricity requesting the Council to grant 
facilities for the extension of the system of overhead wires by tha 
Tayside Electric Light Co. came before the T.C. at its last 
meeting, when it was resolved to take no action in the matter. 


Norwich,—The T.C. has been recommended to adopt a 
scheme for converting the present gas lamps to electric lighting. 
The work is to be done in three portions, the first area to be taken 
over by the Electricity Committee on October Ist next, the second 
area in 1912, and the third area in 1913. The first area will 
displace 754 gas lamps. 

Paisley.—Messrs. A. F. Craig & Co., Ltd., engineers, are 
contemplating the installation of electric plant in their works. 
They have decided to install a steam turbine for the production of 
electrical energy, independent of a supply from the Corporation. 


Portsmouth,—Acting on the suggestion of the L.G.B. 
Inspector, the Electric Lighting Committee has withdrawn the 
application for £1,500 for meters in connection with the loan of 
€ 24.000. 


st, Helens.—The T.C. has obtained from the L.G.B. 


sanction to loans of £566 for extension of buildings; £2,073 for 
switchgear and a turbo-alternator; and £4,567 for transformers, 
rotary convertors, boilers, mechanical stokers and water softening 
plant. The L.G.B. excluded a sum of £21 in respect of outstanding 
debts. 


The T.C. has decided to give a supply of current to the Baxter 


Works of the United Alkali Co., Ltd., by means of the tramway 
feeders. 


Salisbury,—At the meeting of the T.C., the Finance 
Committee recommend that no opposition should be made to the 
application of the Salisbury EL. and Supply Co, Ltd., to the 
B. of T. for a provisional order to extend its area of supply to the 
limits of the present municipal boundary. 


Shirebrook,—The Shirebrook Colliery Co. have arranged 
to light the model village with electricity at 35s. per lamp per 
annum. 

Swinton and Pendlebury.—The U. D.C. has decided 
o give moral support to the Bill of the I. M. E. A. seeking powers 


for local authorities to undertake wiring work. and to supply lamps 
and fittings. 


LJ 


The Curragh (Co. Kildare),—The War Department 
has a scheme for the electric lighting of the Curragh Camp. the 
military camp of Ireland, and has placed an order for the supply of 
three Mirrlees-Diesel oil engines direct-coupled to 55- KW. generators, 
also an open-type cooling tower, with Messrs. Mirrlees, Bickerton 
and Day, Ltd., Stockport. 


Teignmouth.—At a recent meeting of the Council it was 
reported that Mr. J. A. Purves attended before the Finance Com. 
mittee and stated that the Electric Supply Corporation had offered 
terms for the supply of electricity in bulk to the Teignmouth area, 
but that before deciding on the matter he desired to know whether 
the Council would lay the mains and purchase the electricity in 
bulk and sell the same as part of its undertaking. Mr. Purves 
stated that it was of importance to have an early decision, as the 
B. of T. proposed to revoke the Teignmouth electric order. 


Tonbridge,— Last week Mr. H. R. Hooper held an inquiry 
on behalf of the L.G.B. into an application of the Council to borrow 
£1,441 for electricity purposes. The application was partly for 
service charges in substituting electric for gas lamps for public 
lighting. As is usual in cases of this sort where it is desired to 
supersede street gas lighting by the more efficient and generally 
less costly metal-filament lighting, the proposal met with a hostile 
reception at the hands of Mr. Hooper. 


Torquay.—The T.C. having obtained sanction to a loan 
of £4,500 for mains extensions, has decided to proceed with the 
extension to Chelston, where current will be available in about five 
weeks, 


Watford.— The U.D.C. has decided to supply current for 
outside shop-lighting at 34d. per unit. 


TRAMWAY and RAILWAY NOTES. 


Aberdare.—The U.D.C. has been recommended to pro- 


mote a Bill seeking powers to construct tramways in the district. 
With a system of trackless cars for the outlying districts the 
estimated cost is £44,000. 


Australia.— The question of electrifying the Melbourne 
suburban railways was revived in the Legislative Council recently, 
when Mr. Melville (Melbourne North) moved that a Select Com- 
mittee be appointed to inquire into certain answers given by the 
Railway Commissioners to questions asked by him in the House 
respecting the Brunswick and Coburg Railway. The replies 
referred to showed that the traffic on that line was infinitesimal, 
though the tramways were greatly overcrowded. The Commissioner 
of Public Works, the Hon. W. L. Baillieu, asked the House not to 
pass the resolution, as the Government was appointing a Com- 
mission to inquire into the electrification of the whole of the 
suburban railways and their relation to the tramways. Several 
Members suggested that the Coburg Railway would be the most 
suitable for conversion in order to give the general scheme a trial.— 
Australian Mining Standard. ‘ 


Belfast.—A special meeting of the Electrical and Tram- 
ways Committee was held on the 17th inst. regarding the proposed 
tramway line to M’Art’s Fort, Cavehill. Two proposals were before 
the meeting—one the route ria the Ligoniel way to the Horseshoe 
Curve, and thence by a new line up the back of the mountain. The 
second was ria the Cavehill Road and the old line to the foot of 
the mountain. The former route was decided upon by 9 votes to l. 
The question of the construction of a new line along the Dufferin 
Road to the yard of Messrs. Workman, Clark & Co., Ltd., was dis- 
cussed and adjourned. 


Bolton.—The B. of T. has sanctioned the doubling of the 
tramway line along Folds Road and Tonge Moor. It is also pro- 
posed to extend the double line in Bury Road. 


Glasgow.—A deputation having been heard on the 
advisability of direct communication between the North Kelvinside 
district and the locality to the west of the Kelvin River. the 
manager has been instructed to report on the whole question of 
future extensions of tramway facilities. 

Some time ago the residents in Kirkintilloch appointed a tramway 
extension Committee. Under the auspices of that body a public 
meeting has been held, at which a motion was passed in support of 
the movement for the extension of the Glasgow Corporation lines 
from Bishopbriggs to Kirkintilloch. The Tramways Committee of 
the Glasgow T.C. is to receive a deputation on the subject shortly. 

The Corporation's Sub-committee on Tramway Finance ha: h 
before it the assessment notices for the municipal year 1910-11. 
from which it appenred that the department is being charged on the 
full annual value of the tramway lines, instead of on one-fourth 
of the value, in respect of assessments for police, sanitary, statnte 
labour, sewage, roads and bridges, parks, registration of births 
registration of voters, diseases of animals, and lunacy ; and having 
heard the town clerk on the subject, it instructed him m 
to intimate an appeal against said assessmenta, and to obtain the 
opinion of counsel as to the legality of the assessments. 


(Continued on page 669 
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NEW PLANT OF THE NORTHAMPTON POLYTECHNIC INSTITUTE (LONDON). 


THE Northampton Polytechnic Institute, which is situated in 
the industrial district of Clerkenwell, has just claims to be 
considered one of the most progressive and energetic teaching 
institutions of the metropolis, as may be inferred from the 


Fic. 1.—GENERAL VIEW OF GENERATING STATION. 


fact that it was the first, we believe, to provide an organised 
course of instruction in wireless telegraphy, and more recently 
it has led the way in connection with the rapidly developing 
subject of aviation. It also specialises in horology, an 
industry of which Clerkenwell is the headquarters. But 
notwithstanding the many other direc- 
tions in which it is performing excellent 
service, the Institute has not failed to 
maintain its efficiency in teaching the 
subjects which it has in common with 
other such institutions. Under the wise 
guidance of the Principal, Dr. R. Mulli- 
neux Walmsley, aided by the enthusiastic 
energy of his late colleague, Dr. C. V. 
Drysdale, the Electrical Engineering 
Department has long possesced unique 
features of interest, and just lately it has 
had the good fortune to acquire an 
entirely new equipment of electrical 
generating plant, comprising high and 
low - pressure generators, switchgear, 
transformers, &c., exactly on the lines of 
standard practice, and embodying on a 
reduced scale all the essential features of 
a town supply system. 

There are those who maintain that the 
principles of electrical engineering can be 
imparted to students just as effectively 
with machines of old patterns and obso- 
lete characteristics as with the most 
modern and efficient apparatus, and we 
do not combat this view; indeed, in 
some respects the older types are more 
suitable for the purpose of teaching, for 
the very reason that their faults are 
more prominent, and that the difficulties 
which have been overcome in later 
designs are still conspicuous in the earlier ones. But 
we are bound to admit that the moral effect 
of first-class modern apparatus upon a student is a very 
important consideration. To him—especially to the beginner 
—the advantages of old material for teaching purposes are 


totally unknown and unvalued ; he sees and appreciates only 
externals, and craves to handle “ the real thing.” We think 
it, therefore, most important that while a technical college 
shall possess a variety of apparatus suitable especially for 
teaching principles, it shall also be 
equipped with the very best modern 
plant obtainable; the latter com- 
mands the student’s respect, while the 
former appeals to his intellectual side 
—to say nothing of his reverence for 
the antique. 

There is another reason which may be 
alleged in favour of the use of modern 
plant—viz., that the student who handles 
it is thus enabled to qualify himself to 
earn his living when he leaves college. 
This is a dangerous line to follow. Up 
to a point it is justifiable: but its 
tendency is to provide merely manual 
training, for which a high-class tech- 
nical college is not the proper place. It 
is here that the short-sighted utilitarian 
comes into conflict with the educa- 
tionist, whose aim is to teach his 
students fo think, not merely to pull 
switches and tap voltmeters. The 
former would train a student to be a 
workman or operator; the latter lays 
the foundation of an engineering carcer. 

Turning from these abstract considera- 
tions to the immediate subject of this 
article, we have thought the new 
equipment of the Institute worthy of 
special illustration, as a remarkably complete example of an 
up-to-date installation for a technical college. eer 

The generating plant comprises two tandem sets, each 
consisting of a 50-Kw. Siemens compound-wound dynamo, 
working at 200-230 volts, and a 50-K.v.a. Siemens threc- 


Fic. 2.—ONE OF THE GENERATING SETS. 


phase alternator, giving 2,200 volts at 25 cycles per second ; 

each set is driven at 500 R.P.M. by a six-cylinder Gardner 

gas engine of 108 B.H.P., supplied by Messrs. Norris and 

Henty. Gas is supplied for the engines by a pair of suction 

gas producers made by Messrs. Bennett & Tapley, which are 
F 
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situated out of doors. "The Polytechnic swimming bath has 
been utilised as a cooling pond for the engines, to the benefit 
of both departments, as the waste heat of the engines is 
thus employed to warm the water when the bath is in use ; 
two cooling tanks are also provided for use in case of need. 
The plant is guaranteed to consume not more than 0:9 lb. 
of anthracite coal per B.H.P.-hour on full load, and 1:25 lb. 
at half-load, and the water consumed is guaranteed not to 
exceed two gallons per B.H.P.-hour at full load. Either or 
both of the engines can be connected to either or both of the 
producers, and a mixing chamber is provided to ensure 
uniformity of quality of the gases from the producers. 

The generators are of the best modern design, and are 
guaranteed not to heat up more than 70° F. after six hours’ 
run at full load ; they can withstand an overload of 25 per 
cent. for one hour, and 50 per cent. momentarily. The 
efficiency of the dynamos is 88 per cent. at full load, and 


Fig. 3.— HIGH-PRESSURE A.C. SWITCHGEAR AND TRANSFORMER CELLS. 


85} per cent. at half load, and that of the alternators is 864 
per cent. and 824 per cent. at these loads. 

A Siemens motor-generator set is installed in the engine 
room, consisting of a synchronous three-phase motor of 
45 B. H. P. at 2,200 volts, 500 R. P. u., coupled to two dynamos, 


FIG. 5.— D.C. FEEDER BOARD. 


one of 25 KW. output at 200-220 volts, and the other of 
27° KW. at 100-110 volts. 

The switchgear closely follows standard central-station 
practice ; it consists of four switchboards—one high-pressure 
A.C. “bench” board with two generator, one motor and one 
transformer panels ; one low-pressure (350 volts) three-phase 
vertical switchboard, with one rotary converter, one trans- 
former, and two feeder panels; and one p.c. main switch- 


board in two parts, with four generator, three booster-balancer, 
one rotary converter, and six feeder panels. The a.c. 
boards are mounted at one end of the engine room on a 
gallery, and the p.c. boards at the other end, one-half on a 
gallery and the other beneath it. 

The high-pressure A. C. switchgear is of the remote-control 


Fig. 4.—A.c. BENCH SWITCHBOARD. 


type, in four stone cells, which are placed in a separate room 
with the transformers, the latter being also in separate cells. 
In this room also a rotary converter of 30 KW. is installed. 

The engine room is provided with a travelling 3-motor 
2-ton crane by Messrs. Higginbottom & Mannock, and 18 
artificially ventilated. ! 

A storage battery made by the D.P. Battery Co., consist- 
ing of 106 cells of 600 A.H. capacity, has been installed, 
with an automatic reversible booster-balancer set. 


Elec Rev 


FIG. 6.—SUB-sTATION SWITCHBOARD. 

The four transformers are of 13°7 k. v. A. each, transform- 
ing from 2,200 to 330 volts, and three regulating trans- 
formers with a rotary regulating switch have been provided. 

About 100 ft. away from the engine room is a sub-station 
switchboard, which is supplied from the generating station 
through recording instruments, and is used both for testing 
and for distributing power to the building. We may here 
mention that the whole installation will be run on a conr 
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mercial basis; coal, wages, &c., will be charged up against „ STEVENS” PETROL-ELECTRIC VEHICLES 


the generating station, and all energy supplied to the Poly- 
technic, for whatever purpose, will be duly metered and 
charged for. At the same time, the plant has been installed 


FOR INDIA. 


chiefly for instructional purposes, and will no doubt lend Ir is some time since we described the Hallford-Stevens 
itself admirably to this purpose. omnibus, in which the Stevens electrical system, in con- 


MAIN CONTROLLER AND FIELD REGULATOR BOXES WITH COVERS REMOVED, 
STEVENS CHASSIS, 


junction with the “S. B. & S." drive, 
was employed. This vehicle has now 
covered some 85,000 miles in London 
service, and is reported to be in excel- 
lent condition; moreover, similar 
vehicles have been supplied to H.M. 
War Department, the Brighton, Hove 
and Preston United Omnibus Co., 
and for the Loughborough omnibus 
service. 

In the chassis illustrated below, 
however, only one continuous-current 
dynamo and one.electric motor are used, 
lighter construction being obtained by 
this arrangement. The dynamo, coupled 
to a four-cylinder 100-mm. bore x 
150-mm. stroke engine through a flexible 
coupling, is of the shunt-wound inter- 
polar type, designed to run sparklessly 
at any load or speed, and supplies elec- 
trical energy to a series-wound electric 


The installation was carried out entirely by Messrs, motor coupled to the road wheels by means of a cardan 
Siemens Bros. Dynamo Works, Ltd., of Caxton House, S. W., shaft, differential and worm gear, on a Dennis“ 3-ton back 


to the requirements 
of Dr. R. Mullineux 
Walmsley, and will 
be seen to be excep- 
tionally complete 
and well-conceived. 
As we have pointed 
out, such plant is 
well calculated to 
interest the student 
and arouse his en- 
thusiasm, and its 
management serves 
a most valuable pur- 
pose so long as it is 
regarded strictly as 
a means to a higher 
end, and not the 
end itself. In the 
hands of so experi- 
enced an education- 
ist as Dr. Walms- 
ley, who is a 
specialist in such 
questions, there can 


axle. At full load 
the output of the 
dynamo is 22 KW. 

The motor is of 
the four-pole en- 
closed type, closely 
resembling the 
ordinary tramway 
motor in its design. 
Control of the ve- 
hicle is effected 
partly electrically 
and partly by 
means of the engine 
throttle. 

The principal 
items of the control 
equipment are the 
main controller, 
worked by a side 
lever, corresponding 
to the change-speed 
| lever on a gear- 
^a B driven vehicle, 

giving two forward 


be no doubt that VIEW SHOWING ELECTRIC GENERATOR AND MOTOR, STEVENS CHASSIS, speeds and one 


the installation will 
be utilised to the 


reverse; and the 
field-regulating 


best advantage, and the Institute is to be congratulated on rheostat of the generator, which is worked by a small lever 
its good fortune in becoming the possessor of an equipment moving over a quadrant on the steering column. The 
of such wide scope and flexibility. controller box also contains a main switch actuated by a foot 


THE STEVENS PETROL-ELECTRIC CHASSIS, SHOWING THE CONTROLLER BOXES, 
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pedal. The engine control is effected by an accelerator 
pedal, by which the throttle can be opened by foot control, 
and which, on being released, throttles the engine down to 
such a speed that the dynamo does not generate, even with a 
full field. 

The main controller gives two forward speeds and one 
reverse. No series resistances are used. Owing to the fine 
voltage control of the dynamo (through the field regulating 
switch), two speeds on the main controller are ample ; in 
operation, the top-speed position is used 
for anything except steep hills. The 
main controller itself is contained in an 
aluminium case carried on the side 
frame together with the shunt resis- 
tance, and consists of an inner and an 
outer ring of metallic contacts on a slate 
base, arranged as shown in one of our 
views. 

Over these contacts moves a four-arm 
switch: current is never broken by 
the controller itself, but on the pedal- 
operated main switch, which is pro- 
vided with carbon contacts and a mag- 
netic blow-out, and is interlocked with 
the controller lever, so that that lever 
can only be moved when the main 
circuit is broken. 

The field regulating resistance — foi 
the generator is, with its switch, con- 
tained in a watertight case accessibly mounted on the side 
frame near the controller. 

The control of the speed of the vehicle is effected almost 
entirely on the accelerator pedal and the field switch, and 
under ordinary conditions the main circuit is never broken, 
even when stopping. Before starting, unless the gradient is 
very steep, the controller lever is put into second speed with 
the engine running slowly and the generator field reduced, 
and as no current is generated at this engine speed, the 
vehicle remains stationary. In order to start, the brakes are 
released and the engine is accelerated by opening the throttle 
with the pedal, so that with the increased speed the dynamo 
excites. The field switch is then gradually operated to raise 
the voltage as the vehicle gains speed. The running speed 
is thus controlled by the throttle pedal. To stop the vehicle, 
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STAGE SWITCHBOARD AT THE LITTLE THEATRE 


the throttle pedal is released, and the brake applied, without, 
however, breaking the main circuit. 

The vehicle which we illustrate is designed for public 
service in Central India, and with another of the same size, 


NEVEN-PLATE IGRANIC DIMMER SHOWING 
OPERATING LEVERS. 


will carry a char-a-bane body to accommodate 40 persons. 
The weight of the chassis is 2 tons 17 cwt. 

Stevens“ petrol-electrie omnibuses of a rather smaller 
type than the above are now running in publie service at 
the Hague. 

The ** Stevens“ petrol-electric chassis are especially adapted 
for use as shooting brakes, light char-a-bane and private 
omnibuses, on account of their great flexibility and extreme 
silence. For military work, owing to their carrying a self- 


OPERATING LEVER WITH 
INTERLOCKING BoLT AND CAM. 


contained generating plant which will run the largest type 
of searchlight, they are already being found very useful. 
Owing to the great increase of the business of Messrs. J. 
and E. Hall, Ltd., in the ** Hallford " gear-driven chassis, it 
has been mutually arranged that the construction of the 
* Stevens" petrol-electric chassis shall be carried out by 
Messrs. Ntevens, Ltd., at their Maidstone works. i 


THE IGRANIC THEATRE DIMMER. 


Tun Little Theatre—the dear little theatre, we had almost 
written—which has recently been opened in John Street, 
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IGRANIC DIMMER AT THE LITTLE THEATRE. 


Adelphi, and which, with its cosy little interior and realistic 
stage lighting drew such favourable comment in the daily 
Press, owes some portion of this notice, at least, to the improved 
electrical arrangements adopted for illuminating the stage. 
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Contrary to the usual arrangement, at the rear of the stage 
of the Little Theatre an artificial horizon has been con- 
structed in reinforced plaster, and a colour illumination 
scheme has been provided which faithfully reproduces the 
effects of dawn, sunrise, sunset, dusk or night, the latter being 
rendered more realistic by the appearance of a moon and 
stars on the artificial horizon. 

For the control of the colour effect an Igranic dimmer has 
been used—for the first time in this country, we under- 
stand—replacing the usual liquid resistance dimmer. 

Our illustrations show the stage switchboard at the Little 
Theatre, which we may add is in clear view of the stage, and 
E Igranic dimmer as installed by the Adams Manufacturing 

o. : 

This dimmer consists of 18 plates assembled in three rows 
controlling respectively the white, red and blue lamps. 

Each plate controls a batten, float or length, and consists 
of a circular soapstone base, on which are mounted some 50 
copper contact segments and terminals, and the successive 
steps of resistance. 

The resistance material is ,completely covered by a 
moisture and fireproof cement, and each plate is provided 
with an iron shield. 

Regulation on each plate is effected by an operating lever, 
which is rigidly coupled to a double-ended contact arm ; but 
while each plate is controlled by its own lever, a master lever 
is provided in addition to each row of plates, by means of 
which they can be operated in unison, so that any series of 
lights desired can be dimmed or brightened at the same 
moment, and flashing effects are easily obtained. 

A simple interlocking arrangement is provided, which can 
he seen in our views; briefly, the master lever rotates the 
shaft running along the front of each row of dimmer plates, 
and with it a slotted cam adjacent to each operating lever. 
The operating levers are loose on the shaft, but a twist of the 
handle allows a bolt to fall on to the cam and into tlie slot 
when it arrives or is placed in the correct position. 

It is thus possible to operate individual plates in advance, 
and subsequently, by means of the master lever to pick up 
the several plates, one by one, until the whole series are 
in use, enabling the illumination to be built up or reduced as 
desired. Although the equipment at the Little Theatre 
does not provide for it, a further refinement in control can be 
added by means of which it is possible to dim some lamps and 
brighten others at the same time. 

A dimmer plate is attached by only three screws, and may 
be removed for inspection and repair in a few minutes with- 
out disturbing the remaining plates. 

Although, as we have said, this is the first dimmer in- 
stallation of its kind in this country—its introduction being 


due to Mr. W. E. Siday, the electrician to the Little 


Theatre—this type of apparatus is very popular in. the States, 
New York and Chicago alone having equipments of this 
kind at more than 80 per cent. of the theatres. ` 

We are not quite sure whether choice or fashion has led 
to the almost general use of the liquid type of dimmer in this 
country so far, but from an engineering standpoint the com- 
pact mechanical form of apparatus with rigid drive has many 
obvious advantages. 

There are no wires to stretch, break, come off pulleys, &c., 
at awkward moments; no liquid to boil with prolonged use 
and disturb regulation, or to splash over and cause earthing ; 
the regulations which necessitate the placing of the liquid 
pots in a separate chamber, and therefore out of sight of the 
man who is depending on their behaviour, do not apply to 
the self-contained apparatus used at the Little Theatre. 

We do not, of course, suggest that all liquid dimmers are 
subject to the list of ills mentioned above, but certainly 
many are, and in any case the alternative is worth 
consideration. 

In addition to the dimmer control of the colour effect, the 
mercury vapour lamp has been pressed into service at the 
Little Theatre, with a view to more accurately similating 
moonlight effects ; **moon and star" lamps behind the 
plaster horizon can be switched on as desired, and a 
twinkling effect obtained with the latter. 

The usual footlights are supplemented by an additional 
auditorium batten, in the roofjof the auditorium, but shielded 
iron the audience, which provides additional downward 
illumination on the stage from the front. mE 


. The whole of the lighting in the theatre has been carried 
out in excellent taste, and is, of course, supplied from two 
independent mains, one being the theatre main of the Charing 
Cross Co. We are indebted to Mr. W. E. Siday who arranged 
the colour scheme and supervised the electrical installation 
work, and to the Adams Manufacturing Co. for assistance in 
preparing this article. 


TRAMWAY and RAILWAY NOTES. 


( Continued from page 664.) 
Bexhill,—Complaints have been made to the Council as 


to the noise caused by the cars in rounding curves. The company 
was written to on the matter, but the Council considering the 
answer unsntisfactory, has instructed the town clerk to commu- 
nicate with the B. of T. 


Birkenhead.—4A petition from the residents of Brom- 
borough and Bromborough Pool, Cheshire, asking the Bromborough 
U.D.C. to negotiate for an extension of the Birkenhead tramway 
system on the Port estate, has been considered by the General 
Purposes Committee, who have referred the matter back in order 
that information might be obtained as to what action the Lower 
Bebington Council proposed to take. 


Blackpool.—The Tramways Committee of the Corpora- 
tion recommends that six cars of a new type be purchased from 
the United Electric Car Co., Preston, for use on the Promenade and 
Lytham Road route. 

It was stated on October 13th that by the end of the month the 
returns on the tramways will show a surplus of £5,000 in the 
summer-season takings, as compared with the amount for the cor- 
responding period of last year. There was a deficit of about 
£2,100 in June. but not only has that been wiped out, but up-to- 
date the receipts are £2,708 to the good. 


Continental Notes.—GEnMANY.—4A fresh offer for the 
the construction of a suspended electric railway in Berlin has just 
been made by the Continental Co. for Electrical Enterprises, which 
has been advocating the scheme for nearly 12 years and whieh 
built a trial section in a part of the Brunnen Strasse a few 
years ago. The new proposal, which has been placed before the 
supervising authorities for approval, seeks to overcome certain 
difficulties due to the narrowness of streets by making two cuts 
through the existing buildings. Apart from this circumstance the 
company states that the carrying out of the scheme would not be 
accompanied by any demands upon the city for contributions, 
provided that permission is given to the company to utilixe the 
narrow portion of the Brunnen Strasse. In the event of securing 
consent under the secondary railway law, the company would be 
prepared to cede to the city a suitable share in the net profits earned 
by the railway. but the company declines to pay a fixed charge for 
the grant of consent, as such an impost could only reasonably be 
paid out of the surplus on working. It would be equivalent to an 
unproductive increase of the invested capital, and would render 
difficult the introduction of low fares in the early years when 
the necessary traffic was undeveloped. But in case the authorities 
sanction the scheme under the conditions set forth by the company. 
the latter is prepared to introduce a uniform fare of 10 pfennigs 
(Id.). It is added that no other system of high-speed railways 
which is dependent upon providing interest on the share capital can 
offer a fare capable of meeting the competition of the fares charged 
by the tramways and omnibuses. 

Plans are being prepared in respect of a projected electric tramway 
between Buer and Gladbeck, Westphalia. 

Russ1A.--A grant has been secured by a company for the right 
to build an electric railway between St. Petersburg and. Ymatra. 
The power will be obtained from falls in the Ymatra River. which 
can furnish, in addition, power sufficient to meet the requirements 
of various industrial establishments in and around St. Petersburg, 
the terms of the concession also embracing such prospective 
developments. 

ITALY.—The Leghorn Tramways Co. and the Leghorn Electric 
Lighting Co. have jointly acquired the steam tramway undertaking 
which runs between Pisa and Marina, with a view to its conversion 
to electric traction and extension to Leg horn. 


C€roydon.—A length of double tramway line is to be put 
in near East Croydon station at an estimated cost of £350. 


Heywood,—The T.C. on Thursday, October 13th, had 
an application made to it for extending the electric tram service 
over the new road to Middleton, in order to link up the two towns, 
and give a through car service to Manchester. For many years 
there has heen an agitation for better road accommodation between 
Heywood and Middletón, and as a result of agreements on the part 
of the two Corporations, a wide and well-laid road had been con- 
structed, costing £15,140. Statistics as to pedestrian and vehicular 
traffic were presented in support of the contention that trams would 
be a great convenience. the train connection not being all that was 
desired. The Chairman of the Tramways Committee said the 
Committee had had all the points under consideration, and it was 
anxious to have the trams. Alderman Marlor assured the Council 
that it had friends in Middleton who would assist it in making an 
effort to get the connection by the electric tramway system. 
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Hove.—Replying to a question at the meeting of the 
T.C. on October 13th, Councillor Jago stated that no official com- 
munication had been received as to the intention of the B.E.T. Co. 


to present a Bill for the purpose of constructing tramways in the 
borough. 


London,—L.C.C.—The Highways Committee proposes to 
obtain Parliamentary sanction for the construction of five new 
tramways in the N.E. and S.E. of London, and the reconstruction 
of an existing line. This represents 7 miles of single track, and 
the estimated cost, inclusive of cars, sub-stations, &c., is €185,940, 
and £108,350 for street improvements. These additional schemes 
Increase the total estimate for tramway proposals for the 1911 
session to £829,040 for construction and equipment, and £354,350 
for improvements. 

The Council has agreed to supply about 67 ft. of conduit track 
to the Imperial College of Science and Technology, at cost price. 

In connection with the proposed new City bridge, the L.C.C. has 
offered, on certain conditions (connected with the suggested tram- 
way across the bridge, which would provide an additional link 
between the North and South), to contribute £300,000 towards the 
cost. This the Bridge House Estate Committee cannot agree with, 
mainly, it is suggested, because the L.C.C. proposes to charge the 
cost to rate account instead of tramway account. By charging the 
a to rate account the City would have to bear its share of the 
cost. 


: Milnrow.—The town clerk of Rochdale has written the 
U.D.C.. stating that as the construction of the Whitworth Tram- 
ways No. 2 and Bacup Light Railway is now being proceeded with, 
the Rochdale Tramways Committee cannot commence work on the 
Milnrow tramways at present, but arrangements will be made for 
proceeding with the work early next year. 


Newcastle-on-Tyne,—At a meeting of the Corporation 
Tramways Committee, on the 13th inst., consideration was given to 
the tramway items in the new Parliamentary Bill which the Cor- 
poration is about to promote. As a result of the deliberations it 
was decided to include the following items :--To lay tramway lines 
from New Bridge Street, through Clarence Street, to Jesmond Road 
end ; to extend Jesmond tram-lines to Heaton and to the city boundary 
on Benton Road ; to extend the lines on Scotswood Road, through 
the urban district of Newburn to Throckley ; to run railless 
trolley cars from Scotswood Bridge end to Blaydon, the weight of 
loaded cars not: to exceed five tons. Further, to enable the Cor- 
poration to supply electrical energy in Newburn and Castle Ward 
Union, and in any other district through which it now runs, or 
seeks powers to run, electrical cars or other electrical vehicles ; 
to run motor-omnibuses, and to run trailer cars in the city. 
A deputation of the Tramways Committee waited upon the Castle 
Ward Rural Council to ask the consent of the Council to run rail- 
less trolley cars to Westerhope and Whorlton Church. By 17 votes 
to 10 the meeting decided against consent being given. 


Plymouth. At a meeting on Monday of the Works Com- 
mittee it was reported that the Tramways Committee had received 
a letter from the secretary of the Devonport and District Tramway 
Co., asking the Council to appoint a small committee to meet the 
directors and discuss the question of through running arranye- 
ments between the two tramway systems. Consideration of the 
matter was adjourned until the next meeting. 


Preston.— The annual report, issued on the 14th inst., of 
the Preston Tramways showed that during 1909-10 there had been 
8.184.589 passengers carried, against 8,529,951 in the previous year. 
The revenue per car-mile worked out at 10'01d., and the working 
expenses at 6'16d. The total income for the 12 months was 
£38,417, as compared with 423.495 in the previous year, the gross 
profit being 4 15.284 against 4 15.368. The available balance in the 
reserve fund now amounts to £20,856. 


Sonthport.— At the T.C., on the 11th inst., a long discus- 
sion took place on the question of Sunday running of the tramways. 
Councillor Snow pointed out that 2,000 persons had signed the 
petition for a plebiscite at the earliest. possible date, and he moved 
that a plebiscite be taken. Councillor Shuttleworth seconded, and 
raid the matter had been shelved for 22 weeks. Councillor Winter- 
bottom said a petition so largely signed ought to be respected. 
Sunday cars were already largely used in Birkdale. In the end it 
was decided that the question of the running of Sunday cars be 
referred to the first meeting of the Town Council after the 
proposed extension of the borough. 


Swansea.—A Sub-committee of the Corporation is to 
confer with the directors of the Swansea Improvements and Tram- 
ways Co. with a view to ascertaining if terms can be arranged 
by which the company's system shall pass into the hands of the 
municipal authority. The proposal has arisen from the fact that 
notice has been given, according to Swansea's powers, to acquire 
the High Street-Mount Street section, but under its powers the 
Corporation on the acquisition of any particular section has to give 
the company a leave of such section for 21 years, during which 
period no other section can be acquired. It is computed that this 
means that the whole of the companys electric tramway system 
cannot come into the possession ot the Corporation till about the 
beginning of the next century. The Sub-committee that bas been 
appointed is, therefore, to ascertain if the company are agreeable 
to arranging terms by which the town can acquire practically at 
once. It is understood that the chairman of the company (Mr 
Tegetmceier) has expressed his willingness to meet the Corporation in 
the matter. The High Street. Nounk Street line forms an important 


link in the tramways of the town, and it may be added that the 
terms of purchase as laid down by Act of Parliament are construc- 
tive value less depreciation. 


Truro.— At a meeting of the T.C. on Tuesday, the 
Public Works and General Purposes Committee reported that it 
had had an interview with Mr. Steele, a representative of Messrs, 
J. and W. Purves, regarding the obtaining of a provisional order 
for the supply of electricity to the oity. On behalf of his 
principals, Mr. Steele agreed that Parliamentary agents might be 
employed by the Council at the cost of the promoters, to watch its 
interests during the progress of the provisional order through 
Parliament ; and in the purchase clause, that six months instead of 
12 months should be the period of notice, and that 14, 21. 28. or 
35 years from the commencement of the order should be suketi- 
tuted, instead of 15, 22, 29, or 36 years, as the periods when the 
option of purchase might be exercised ; that streets and parta of 
streets throughout which the undertakers were to lay suitable and 
sufficient distributing mains for the purposes of general supply 
within a period of two years after the commencement of this order 
be inserted in the third schedule to the provisional order. The 
Committee recommended that the terms be accepted by the Council, 
that the town clerk be empowered to employ Parliamentary agenta, 
and prepare the necessary agreement for carrying into effect the 
conditions. The report was adopted. 


TELEGRAPH and TELEPHONE NOTES. 


Ceylon.—It is stated in the Colonial report on Ceylon 
just issued that there are now 939 telephones in use, and the 
average daily calls at the Colombo Telephone Exchange number 
4,432. On the advice of Mr. J. Newlands, deputy controller of 
Post Office Telegraphs in London, the whole telegraph service of the 
island has been simplified and the service accelerated. 


Colombia.— According to an American Consular report, 
the telephone service of Colombia is almost non-existent, although 
the Republic has an area of 486,000 sq. miles and a population of 
four millions; the telegraph system, however, is well developed, 
and the service is cheap. 


Federated Malay States,—The Acting Resident-General 
of the Federated Malay States, in his report, states that at the 
close of the year there were 1,437 miles of telegraph and telephone 
line, with 4,311 miles of wire. Of this, 2,380 miles were telephone 
wires. The cost of maintenance was $61,953, and 815.879 was spent 
on construction, including 3922 on police wires. The total expendi- 
ture on telephone construction was $35,147. During the year 
263,435 telegrams were dispatched, and 267,144 were received for 
delivery. The revenue derived from this source was $66,443. an 
increase of $10,848 over the corresponding figure for 1908. The 
value of telegrams sent free for Government departments Was 
$10,100. The revenue from telephones was $45,596, or $11,357 more 
than the receipts in 1908. 


Municipal Telephones.—The Executive Council of the 
National Chamber of Trade last week passed a resolution urging 
the Government to give facilities to municipalities desirous of con- 
ducting the telephone service in their areas, or alternatively to 
appoint a Select Committee to inquire into the future administration 
of the telephone service. 


Wireless Telegraphy.—According to Lloyds Register 
of British and Foreign Shipping, there are now 702 vessels fitted 
with wireless telegraph installations and 459 with submarine 
signalling apparatus—a very excellent showing. 

Owing to the difficulty in maintaining the submarine cables con- 
necting the Orkney Islands, wireless telegraph stations have been 
erected on the islands of Sanday and North Ronaldshay, and will 
shortly be put in operation. 

An American Consul reports that the Brazilian Government has 
erected a wireless telegraph station close to Rio Vermelho ; the 
station is equipped with the Telefunken system, and has 8 
guaranteed range of 400 miles, although its actual working range 
is far greater, as during trials recently conducted communication 
was readily established with the wireless station near Rio de 
Janeiro (about 730 milex) and with a vessel more than 1,000 miles 
distant. 

The Italian Government has just placed on the Marine Budget ® 
sum of 433,000 lire for the erection of six new radio-telegraphic 
stations in Italy's African Colony of Benadir. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — November 19th and 22nd. Telephone 
cable and testing instruments, for the P.M.G.'s Department. 
“Oficial Notices October 7th. 


— — —— — 
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MELBOURNE.—October 25th. Deputy Postmaster-General. Elec - 
trio lighting material (Schedule No. 311). See this column in our 
issue of September 30th. 

November 4th.—6,000 metal-filament lamps, for the Melbourne 
City Council. See “ Official Notices October 14th. 

November 4th.—80 A.c. and 640 D.c. electricity meters, for the 
Melbourne City Council. See Official Notices " to-day. 

N.S.W.—November 16th. Telephone, telegraph. and electric light 
material, for the P.M.G.’s Department in New South Wales. See 
Official Notices to-day. 

November 2nd.—1,000 25-C. P. metallic-filament lamps for 110 
volts, D. C., for the P.M.G.'s Department in New South Wales. See 
Official Notices September 30th. 

November 2nd.—Insulators, covered wire, phosphor-bronze wire, 
and galvanised-iron stranded wire, for the P.M.G.'s Department in 
Queensland. See "Official Notices " September 30th. 

November 23rd.—Cable, ironwork, pipes, conduits, switchboards, 
telegraph and telephone instruments, &c., for the P.M.G.'s Depart- 
ment in Queensland. See Official Notices " September 30th. 

INVERELL (N.S.W.).—November 14th. Complete electrical plant 
for the municipality (J. E. Donoghue, engineer, Margaret Street, 
Balmain).— Australian Mining Standard. 

WESTERN, AUSTRALIA.— November Ist. 
cables, &c., for the P.M.G.'s Department. 
October 7th. 


Birkenhead.—October 24th. Tenders are invited for 
complete installation of electric light and plant at the Hospital for 
Consumption, Heswall, near Birkenhead. (H. P. Cleaver, Union 
Offices, Brougham Terrace, Liverpool.) 


Cardiff.— October 27th. Twelve months’ supply of coul 
(washed peas and washed nuts), for the Corporation power stations. 
Mr. Arthur Ellis, engineer and manager. 


Dubliu.—November 7th. General stores for the Dublin 
United Tramways Co., Ltd. See Official Notices ” October 14th. 


France.—October 31st. M. Voisin, Ingenieur-en-Chef 
des Ponts et Chaussées, 3, Boulevard de Chatillon, Boulogne-sur-mer, 
is inviting tenders for the supply and erection at the Loubet dock 
of 20 electric travelling eranes, and for the laying of the necessary 
electric mains to feed the same. 


India,—October 26th. Two 100-kw. generators, &c., 
for the East Indian Railway Co., Nicholas Lane, London, E.C. 
Specification, one guinea, not returnable. See “Official Notices” 
October 14th. 


Invercargill (New Zealand), — January 9th, 1911. 


Power-house plant, cars, rails, overhead material, wires and cables, 
poles, &c., for an electric trolley gystem, also street-lighting plant, 
for the Corporation. See " Official Notices " October 14th. 


Johannesburg,—November 4th. Five electric tram- 
cars for the Municipality. Tenders to Town Clerk. Specification, 
&c., to be seen at Commercial Intelligence Department of the 
Board of Trade, London. 


London,—L.C.C.— October 31st. 
Notices" October 14th. 


Peterborough.—November 3rd. 
distributor cables, for the Corporation. See 
to-day. 


Instruments, ironwork, 
See “Official Notices 


Stores. See ** Official 


About 4,716 yards of 
"Official Notices“ 


Spain.— The municipal authorities of Consuegra (province 
of Toledo) have just invited tenders for the concession for the elec- 
tric lighting of the town during a period of 15 years. 

October 31st.— The Spanish Post and Telegraph authorities in 
Madrid are inviting tenders for the concession for the establishment 
and working during a period of 15 years of a telephone exchange in 
the town of Badajoz. 


Warrington.— November 15th. Motors and transformers 
for a year, for the Corporation Electricity Department. See 
" Official Notices " to-day. 


West Ham.—The Education Committee has directed the 
architect to obtain alternative tenders for wiring Salway Place 
School by the Stannos and Simplex systems. 


CLOSED. 


Barnsley.—The T.C. has accepted the tender of Messrs. 
Heenan & Froude for a refuse destructor, £4,352. 


Bothwell Colliery.—Messrs. Stevenson & McGuttie, 
consulting engineers. of Glasyow, have accepted the British Westing- 
house Co.'s tender for the-supply of the necessary motors required 
at the above colliery ; the value of the first instalment is 4 I, 012. 


Canada.—Toronro, ON T. — According to the current issue 
of the Canadian Engineer the following contracts have been awarded 
here :—Transformers, Canadian General Electric Co., $15,800, 
Motor-generator sets, Lancashire Dynamo & Motor Co., $2,262 
Storage batteries, Chapman & Walker Co., Ltd., 82,870. 


‘about £20. 


Dartford.—The U.D.C. has accepted the tender of the 
Universal Manufacturing Co. for a feeder pillar, at £26 108. 


Glasgow.—The T.C.s Tramway Committee on Works 
and Stores has recommended the acceptance of the following :— 
Cable heads for power cables.—British Insulated and Helsby Cables, Ltd. 
D.C.C. wire.—London Electric Wire Co. 
v. I. R. cable. — W. T. Henley's Telegraph Co. 
Clevis balls. — British Insulated and Helsby Cables, Ltd. 
Globe insulators.—W. C. Yuille & Co. 
Rail bonds.—Lahmeyer Electrical Co. 

Messrs. Primrose & Primrose, electrical engineers, Bath Street, 
Glasgow. have secured the contract for the lighting of the Industrial 
Hall, the Kelvin Hall, the Arts Hall, the grounds proper, the dip- 
the-dips," and the native village, at the forthcoming Scottish National 
Exhibition in Glasgow. The firm have also secured the fitting up 
of installations on three large ships being built on the Clyde, and 
the installation in the .Vews office building in course of con- 
struction. 


Government Contracts. — The following tenders have 
been accepted during the past month by the Government Depart- 
ments named :— 

ADMIRALTY, CONTRACT AND PURCHASE DEPARTMENT. 
Electric 'amps.—General Electric Co., Ltd.; Edison & Swan Co., Ltd.; 
Rugby Lamp Co., Ltd 
ADMIRALTY, Works DEPARTMENT. 
Goliath electric crane for Admiralty Harbour, Dover.—Ransomes and 


Rapier, Ltd. 
Wan OFFICE. 


Lamps.—Siemens Bros. & Co., Ltd. 

Motora, &c.— Electric Construction Co., Ltd. 

Re- winding motors.—J. P. Hall & Co., Ltd. ; Lancashire Dynamo and Motor 
Co.; L. Scott & , Ltd. 

Installation of electri light, Victoria Barracks, Windsor.—V. G. Middleton. 


INDIA OFFICE, STORE DEPARTMENT. 


Crossings.— Edgar Allen & Co. 
Crossings and switches —T. Summerson & Sons. 
Bwitchboards, &c.—Peel-Conner Telephone Works. 


GENERAL Post OFFIOE. 


Paper-core cable.—British Insulated and Helsby Cables, Ltd.; W. T. 
Henley's Telegraph Works Co., Ltd.; Johnson & Phillips, Ltd. ; 
Biemens Bros. & Co., Ltd. ; Western Electric Co., Ltd. 

Rwitchboards. — Westera Electric Co., Ltd, 

Telephones.—British L. M. Ericsson Manufacturing Co., Ltd.; British 
Insulated and Helsby Cables, Ltd.; International Electric Co.; 
Western Electric Co., Ltd. 

Telephone transmitters. — Peel.Conner Telephone Works, Ltd. 

Local telephone exchange equipment at Creechurch Lane, E.C.— Peel- 
Conner Telephone Works, Ltd. 

Two electric lifts at Returned Letter Office, Mount Pleasant, E.C. A. & P. 


Bteven. 
Orrick oF Works. 


Electric lighting at Edinburgh General Register House.—W. Finlay & Co. 
Fine gi 8 King Edward Building (Contract No. 16).— Siemens 
ros. 7 l 


Grimsby. — The T.C. has accepted the tender of Messrs. 
W. Browne & Co., Ltd., for 10,333 tons of Shirebrook coal for the 
electricity works, at 6s. 2d. per ton. 


Kirkcaldy.—The rails for the extension of the Corporation 
tramways to Dysart are to be manufactured in Belgium. The con- 
dition of delivery is tha. inspection and final acceptance must take 
place at the makers’ works before forwarding, and Mr. O. F. Francis, 
the electrical engineer, is to visit Belgium for that purpose. Ata 
Town Council meeting the Convener of the Tramways Committee 
stated that no guarantee was given by British makers, and he 
regretted exceedingly that they had been compelled to go out of 
this country to buy the rails. The cost of the rails alone would be 
about £1,200, and the saving effected by taking the foreign rails 
would be about £140. He took it that the expense of examining 
the rails, passing them and having them tested, would be somewhere 
The Committee thought they were doing well in 
accepting the tender, and they would save the town considerably 
over £100 after paying all Mr. Frandis's expenses. 


Leatherhead,—Messrs. Siemens Bros. Dynamo Works, 
Ltd., have obtained the contract for maintenance of Onewatt 
lamps for street-lighting in Leatherhead and district. 


London.—Messrs. Siemens Bros. Dynamo Works, Ltd., 
have obtained the contract for the General Post Office for tantalum 
and Onewatt lamps. 

BERMONDSEY.—The B. C. has accepted the tender of the General 
Electric Co., Ltd., for 14 wrought-iron electroliers, at £6 108. each, 
for the Town Hall; also the tender of the British Insulated and 
Helsby Cables. Ltd., for one special low-tension straight-through 
pillar for 5 cables, at £55 18s. 6d., and one L. T. 8-way Prescot dis- 
tribution pillar, at 440. 

L. C. C.— The Highways Committee received the following tenders 
for tramway and paving works, &c., connected with the reconstruc- 
tion on the conduit system of tramways in Kentish Town Road ria 
Highgate Road to Swain's Lane :— 

Kirk & Randall... za - 


i . (accepted) £22,186 
Jchn Mowlem & Co., Utd. ia 85 858 os .. 22,608 
Dick, Kerr & Co., Ltd. s ae s de .. 22,788 
A. N. Coles ae ee ee ae ee es 23,271 
Alex. Stark & Sons. oe - m es 24,278 


For the provision of an siecle lift à 23, Belvedere Road, the 


tenders were :— 

Genr at top of well, 

drum drive. Three 

openings to lift at openings to lift at 
ground floor. ground floor. 


ay's Safety Lift Co. .. £381 2282 (accepted) - 
ori 105 ts eu vons 880 —. 
N & Co. „ e. : ^ 852 850 


Gear in basement, 
drum drive. Two 
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Mesers. J. & C. Bowyer, Ltd. will supply the strong room and 
structural work for the lift at £645. ~ 

It has been arranged that duct-laying, cables and switch-panels, 
costing £2,140, £7,045 and £200 respectively, required in connec- 
tion with the electrification of the Battersea Park Road to King's 
Road, Chelsea, and the Putney Bridge to High Street, Wandsworth, 
tramways, be carried out under existing contracts by Messrs. Reid 
Bros, W. T. Henley's Telegraph Works Co. and Johnson and 
Phillips, Ltd. 

For the third portion of the Hammersmith car-shed, to provide 
accommodation for an additional 16 cara, the tender of Messrs. 
C. Wall, Ltd, at £2,280, is recommended. 

LEWISHAM.—The contract for the complete electrical equipment 
of the Lewisham Hippodrome has been placed with Messrs. Siemens 
Bros. Dynamo Works. Ltd., who have sub-let the wiring work to 
Messrs. G. E. Taylor & Co. The Hippodrome will be lighted through- 
out by Siemens fittings and tantalum lamps, and the circuits pro- 
tected by their Zed fuses, "'Stannos" wires have been specified 
for the wiring. 


Newport (Mon.).—The Corporation has recently accepted 
tenders for the following apparatus :— 


Carbon lamps.—Edison & Swan and the General Electric Co., Ltd. 

Radiator lamps.—Edison & Swan. 

Various electrical meters.—Electrical Co., Ltd., Bat Meter Co., British 
Weatinghouse Co., Ltd., Electrical Apparatus Co., Ltd. 

Rubber cables. General Electric Co., Ltd. 

Single paper cables.—Callender's Cable & Construction Co., Ltd. 

Bale of superseded plant.—C. D. Phillips. 

Steel girder work —T. H. Howell, Ltd. 

Cast-iron pipes.—-Jordans, Lt l., and Thos. Spittle, Ltd. 

Cast-iton stanchions.—W. A. Baker & Co., Ltd. 


Portsmouth,—The T.C. has accepted the tender of the 


British Insulated and Helsby Cables, Ltd.. for rubber cables for the 
Lighting Committee. 


Rotherham, — The T.C. has accepted the following 
tenders for coal for the electricity works: 
Bheepbridge Coal and Iron Co., Ltd.—8mudge, 5s. 44d. per ton (80 per cent‘ 
of total quanti: y required). 


Messrs. Fitzwilllain, Low Stubbin Colliery.—Best Barnsley pit slack, 66. 8d. 
per ton (?0 per cent. of total quantity required). 


Sheffield.—The T. C. has accepted the tender of the 
Electric Supply Department for installing the electric light and an 
electric lift at Worthing Road, at 466. The lowest tender 
(£63 10s.) was sent in by a private firm, Messrs. T. A. Ashton, Ltd. 
Thetender of the electric light department has also been accepted 
for the electric light installation at the Park Baths, the combined 
tenders being £115 17s. 6d. against £116 128. 6d. quoted by Messrs. 
T. A. Ashton, Ltd. The acceptance of the Departments own 
tender gave rise to some discussion, and an amendment adverse 
to the recommendation was only defeated by 30 votes to 21. 
The mover of the amendment wanted that part of the work for 
which Messrs Ashton's price was lowest to go to that firm, but 
somebody else argued that the two jobs should not be separated. 
One Councillor said that the Coporation had no right to trouble 
firms to submit tenders unless it was prepared to respect those 
tenders, The Corporation Department having capital at its 
command at a price at which no private individual could obtain it, 
ought to be able to send in very much lower tenders: and if it did 
not do so there was something wrong that ought to be examined 
into. An Alderman, however, combated this view, and said that if 
there was a business in Sheffield that was over-capitalised it was 
that of the E. L. Department. They had no advantages against out- 
side manufacturers as regarded labour -they paid quite as much, if 
not more, for it--or the purchase of materials. 


Sunderland,—The T.C. has adopted the recommendation 


of the Electricity and Lighting Committee that the following 
tenders be accepted :-— 


Messrs. Rickards, Ltd.— 220 yards of 19/16 and 220 yards of 19/18 cable. 

Messrs. Ledwards & Beckett, Ltd.—supplementary condenser, complete 
with electrically driven puinps and piping. 

Messrs. Bennis, Ltd - Mechanical stoker. 

Messrs. Babcock & Wilcox, Ltd.—Swivel damper, frame and spindle. 


Whitehaven.— The T.C. has accepted the tender of 
Messrs. Keith. Blackman & Co., for an electric fan for the ventila- 
tion of the wash-housex, 


Wolverhampton.—The Corporation has placed a con- 
tract for electricity meters with the Electrical Apparatus Co., Ltd, 


Worcester. — The following tenders for coal for the 
electricity works have been accepted by the T.C. :— 


Underwood & Co., Ltd.— 2,000 tons best Arley D.8. nuts, Tamworth, 10s. 6d. 
per ton. . 

South Wales and Cannock Chase Co.—-Best screened nuts (Haunchwood 
Colliery), IIS. Rd. and 10s. Bd. per ton; ditto, beans or D. S. nuts (Kingsbury 
Colhery), 9s. 7d ; ditto, peas (Brownhills Co liery), 8s. 3d. ; ditto, bright 
Black (Hietley Colliery), 78. d.: ditto, smudge (Ansley Hall Colliery), 
bs. 9d. ; ditto. ditto (Hürhley Colliery), 4s. 9d. ; Cannock Chase screened 
flack, over in, and through Iz in. mesh, 98. 5d. ; best screened nuts 
(Kingsbury Colliery), 10s. 6d. 


Yorkshire,—Mr. H. Moss has received the contract for 
lighting the new spinning shed at Clayton West, also for the supply 


and laying of paper-insulated lead-covered and armoured cables for 


the Grassington Electric Supply Co., Ltd. 


FORTHCOMING EVENTS. 


institution of Electrical Engineers (Qiasgow Local Section).— Friday, October 21st. 
At8p.m. At the Glasgow Technical College. Students'“ meeting. Inaugural 
Address by Mr. H. A. Mavor. 


Manchester Association o! Eagineers. —Meeting on Saturday, October And. Paper 
on Water-Tube Boilers,“ by Mr. D. Wilson. 


Janior institution of Engineers.—Monday, October 2ith. At 7 p.m. At the 
Royal United Service Institution, Whitehall. Annual gene meetings of 
the Institution and Benevolent Fund. 


Tuesday, October th. At7.80p.m. At Caxton House, Westminster. 
Lecture on “Law Relating to Engineering,” by Mr. L. W. J. Costello. 
(Lecture II.) 


Inctitation of Electrical Engineers (Manohester Local Seetien).— Friday, October 
28th. At740p.m. At the Midland Hotel, Manchester. Opening meeting 
of the session. Address by Mr. J. S. Peck. Smoking concert. 


Physical Society.— Friday, October tb. At b p.m. At the Imperial College of 
Science, South Kensington. "Exhibition of a new Meth for Producing 
High-Tension Discharges,” by Prof. E. Wilson and Mr. W. H. Wilson. 


Association of Englnoers-In-Charge.—Saturday, October 99th. At 6 30 p.m. for 
7p.m. At Liverpool Street Hotel. Social, Ladies’ night. 


THE ELECTRICAL ENGINEERS 
| (LONDON DIVISION). 


THE following orders are announced :— 
Commanding Officer—Cor. R. E. B. CRourrox, C. B. 
Monday, October 24th.—'* A" Company. 
Tuesday, October 95th.—'* B’’ Company. 
Thursday, October 27th.—'* C" Company. 
Friday, October th.— D ” Company. 


Hopkinson Cup Competition, at 7 p.m. Non-competitors of the Company 
competing may witness the competition. 


(Signed) P. H. CAMPBELL, Capt. R.E., Adjutant. 


NOTES. 


The Olympia Electrical Exhibition, September- 
October, 1911.—An advance prospectus of this Exhibition and 
ground floor plan of the Hall at Olympia is being issued to the 
general trade this week by the business managers and organisers, 
International Trade Exhibitions, Ltd., Broad Street House, London, 
E.C. The duration of the event will be from September 23rd to 
October 21st. The Exhibition is the third promoted by the National 
Electrical Manufacturers’ Association (Incorporated). The organisers 
will act under the direction of a Committee of leading manu- 
facturers, assisted by an Advisory Committee interested in the 
electrical and engineering industries. 


Careless Reviewing.—While a reviewer is perfectly at 
liberty to criticise a work according to his lights, it is but fair that 
he should take into consideration the intentions of the author. 
particularly when they are explicitly set forth. In a criticism of 
Mr. G. W. de Tunzelmann's new book (“A Treatise on Electrical 
Theory and the Problem of the Universe"), a reviewer in the 
Atheneum fails to conform to this condition, with the result that, 
in our opinion. he is somewhat unjust to the author. The review 
on the whole is not unfavourable to the work in question, which is 
an exhaustive account of the existing state of electrical theory 
from the physical point of view, and is intended to be of service to 
a wider circle of. readers than those who are familiar with moderu 
mathematical analysis. The author. however, has found it neces- 
sary occasionally to include sections of a more abstract and difficult 
nature, and for the guidance of the general reader, he has marked 
with an asterisk those chapters which are more suitable for his 
perusal, 

The reviewer, although he notes the fact, considers the work too 
stiff for the general reader, and to illustrate his point he quotes à 
rather abstruse passage on the Hall effect, which occurs not in 4 
chapter marked tor the general reader, but in one of those chapter? 
which he is warned off! We do not for a moment suppose that the 
reviewer consciously committed so flagrant an injustice to the 
author, but he obviously must have been very careless. Again, the 
reviewer accuses the author of labouring to prove a preconcel’ 
theory, because at the conclusion of a lengthy discussion on 10 
Place of Mind in the Universe," he sums up his arguments an 
illustrations with the remark that one thing is now seen & 
identical with another. a statement which the reviewer regards as 
" by no means self-evident." The nuthor, however, no more mu 
that it is “self-evident” than Euclid suggests that one of hr 
theorems is self-evident when he appends the "quod erat demon- 
strandum to his proof. A reviewer should above all . 
judicial frame of mind. and refrain froin attributing to the aut 
claims which the author has not made. 


Appeal.—On Wednesday, in the Second Court of Appeal 
the appeal by the plaintiffs in the action of Donnersmarckhn' i 
Oberschlesische Eisen und Kohlenwerke Actien Gesellschaft PK 
Electric Construction Co., Ltd., relating to a patent for drivine 
rolling mills electrically, was being heard. 
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Colliery Fatality.—In the Hamilton Sheriff Court on 
Friday last, Sheriff Thomson end & jury inquired into the circum: 
stances attending the death of Thomas Aitken, a miner in the 
Home Farm Colliery, Ferniegair, whose duty 
machineman in connection with an electric coal-cutter of the disk 
type. Robert M'Phai], electrical engineer, the Grange, Larkhall, 
said he made a minute examination of the coal-cutting machine on 
the morning following the accident. Asa result, he had to report 
that there was nothing wrong with the machine. There were no 
leakages in the mechanism or in the cables. Two days following 
the fatality they experienced a breakdown with the machine, but it 
was not an electrical breakdown. There was absolutely no evidence 
whatever to lead him to believe that electricity was the cause of the 
accident. In reply to Mr. Robert M'Laren, H.M. Inspector of 
Mines, witness said they had such a complete system of earthing at 
the colliery that if there had been any leakage at all in the 
machine, it would have gone through the earthing wire and been 
indicated. It was his opinion that the accident was not caused 
by. an electrical shock at all, but that it was due to Aitken 
being crushed by the haulage rope. The Sheriff at the close of the 
inquiry was directing the jury to return a verdict that Aitken died 
from electric shock, when Mr. M'Laren objected on the ground that 
such a verdict would not be in accordance with the evidence led. 
He thought the bulk of the proof had been most clear and explicit 
that Aitken was killed through being drawn in between the skid 
and the haulage rope, and that the latter so jammed him that his 
neck was broken. Sheriff Thomson said that if the fatality was 
not due to electric shock, it must have been caused by some violence 
which would have left a distinct mark on the body. It was strange 
that no medical evidence had been led to clear up that point. Mr. 
M'Laren remarked that it was clear indeed that the man was 
crushed. Immediately after the accident the doctor certified that 
Aitken's neck was broken, but later on he suggested something 
about electrical shock. On hearing that there was such a suggestion, 
he (Mr. M'Laren) as Mines Inspector, had waited for three hours in 
the pit in order to have the Diamond.coal-cutter thoroughly tested. 
A very minute and searching examination disclosed nothing wrong 
with the coal-cutter at all. The Sheriff instructed the jury to 
return a verdict to the effect that Aitken was killed while guiding 
an electric coal-cutting machine along the face. At the same time 
he remarked that the inquiry had been most unsatisfactory in so 
far as there had been no medical evidence in relation to the actual 
cause of death. 


Ailsa Bruce Robertson.—Our Masonic readers will be 
pleased to hear that at the recent election to the Royal Masonic 
Institution for Girls, Mrs. Robertson's daughter was among the 
successful candidates. Our thanks are due to those of our readers 
who gave their votes to this cause, and we are asked by Mr. C. 
Wilson, who has worked hard on behalf of the daughter of his 
late colleague, to convey the thanks of Mrs. Robertson and 
himself to them also. The total number of votes polled for this 
case was 5,565. 


Electricity in the  Mill.—At the Manchester 


Engineering and Machinery Exhibition on Monday, the increased 
use of electricity in the textile industries was strongly advocated 
by Mr. Frank Nasmith, the well-known consulting engineer. He 
said that until quite recently the electrical engineer knew com- 
paratively little about the textile industries, but there were many 
problems that the textile machinist. had to face which could be dealt 
with efficiently by the electrical engineer. Vast sums of money 
were spent without much success in the endeavour to bring about 
spinning on the bare spindles of ring frames, until an electric 
motor was invented which brought about & great increase in 
production, à more regular yarn, better wound bobbins, and made 
bare-spindle spinning appear only a matter of a short time. That 
was one of numerous instances in which electricity had been of 
great benefit to the industry, and in pointing out several processes 
in which he believed electricity would soon be employed with 
advantage, he said one was the operation of picking by the pro- 
pulsion of the shuttles across the looms. At present a great deal 
of power was wasted, but that waste could be avoided, and the 
shuttles kept continually under control instead of for but two- 
thirds of the journey, as at present, by an electrical device to propel 
the shuttles. Technical education had broken down many 
barriers, and he had every hope that in the near future an increased 
knowledge of the spinning and weaving industries would enable 
the electrical engineer to vive very material and beneficial assist- 
ance to the textile machinist. 


National Electrical Manufacturers’ Association 
(Ine.).—The Committee of this Association a short time ago 
decided that in future, in addition to the ordinary annual general 
meeting of the Association, half-yearly meetings should be held, 
and that these should preferably be held in towns other than 
London, where the annual general meeting has to be held. 

The first half.yearly general meeting was held on Tuesday, 
11th inst., at the Midland Hotel, Manchester. Representatives were 
present from over 30 members, and letters were received from a 
considerable number of others regretting their inability to attend. 
The first matter taken was the amended articles of association. It 
has been felt for some time by nearly all the members that the 
old articles of association did not confine the management of the 
Association sufficiently to British manufacturers ; Mr. Butler, 
of the Electrica] Power Storage Co., Ltd., who was elected to take 
the chair, pointed out to the meeting the somewhat drastic altera- 
tions which had been made in the new articles of association, and 
propone a resolution in favour of their being passed. This was 

uly carried, as was algo the second resolution put by the chairman 
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for the purpose of empowering the Committee to re-classify the 
existing members as soon as the new articles come into force, 
Manufacturing sections, consisting of members of the Association 
who manufacture similar goods, have recently been formed, and 
many pojnts were decided on as to the constitution and manage- 
ment of such sections, the main object being the bringing together 
of competing manufacturers for the purpose of getting matters of 
common interest settled. It was generally anticipated that much 
good work would be done by these sections. 

A resolution was passed regarding the desirability of joint action 
in view of the great increase in the number of exhibitions which 
are now being promoted, and this resolution, together with one 
relating to the formation of a co-operative exhibit by members of 
the Association at the Turin Exhibition, was agreed to. 

The last item on the agenda related to the action of certain 
municipalities which were out-stepping the bounds of merely using 
their shops as repairing shops, and were doing a certain amount 
of manufacturing. In view of this, it was considered very 
desirable that the Association should have a distinct policy on this 
subject, and a resolution was passed to the effect that extended 
powers for manufacturing and trading purposes should not be 
granted to local authorities. We are informed that the meeting 
proved to be a very great success, as great interest was taken by 
those present in the proceedings, and this experiment of the Com- 
mittee will undoubtedly be regularly repeated in the future. We 
learn that the result of the recent more active work of the Associa- 
tion is a great increase in its strength, for not only has the member- 
ship nearly doubled in the last 12. months, but most of the 
new members being large firms, the capital represented by the 
members of the Association is now some three or four times as 
large as it was. ; 


Opto-Technical Institute.—A proposal is on foot for 
the establishment of an Opto-Technical Institute in Clerkenwell, to 
carry on more advantageously the excellent work which has already 
been done in this connection by the Northampton Polytechnic 
Institute. | 


Copper.—The rate of reduction of the visible supply 
stocks appears to be growing brisker, to judge by the statistics given 
in Messrs. Merton's circular for mid-October. "The reduction during 
the fortnight was 1,799 tons, against an average for seven months 
of 2,785 tons per month. The reduction for September was 3,545 
tons, or about the same rate. French stocks have only decreased 
236 tons, the remainder being withdrawn from English porte. The 
figures for afloat from Chile and Australia are 250 tons higher than 
for the end of the month: the depletion is thus more than the 
difference between the two returns. Supplies for the half-month 
are apt to be misleading ; still, they are of interest as an indication. 
For the first half of October North American supplies are low, 
Spanish decidedly above the average, shipments from Chile on the 
average, and Australia slightly above. Deliveries are normal to 
the last four months, though, of course, higher than the figures 
preceding June. 


Institution Notes.—INsriTUTION oF ELECTRICAL EN- 
GINEERS (MANCHESTER SECTION).—On Friday evening last a con- 
vergazione was held in connection with the Manchester Section of 
the Institution in the Whitworth Institute, Manchester. Mr. J. S. 
Peck, chairman of the Section, together with Mrs. Peck, and Mr. 
S. Z. de Ferranti (president elect) and Mrs. de Ferranti, received the 
guests, after which a very enjoyable evening was spent. A good 
vocal and instrumental programme had been arranged, which was 
well rendered by the artistes and much appreciated by the audience. 
There were about 300 members and friends present, including Dr. 
J. E. Petavel, Messrs. S. L. Pearce, T. L. Miller, M. B. Field, Miles 
Walker, C. H. Wordingham. S. J. Watson and C. H. Fox (President 
of the Manchester Association of Engineers). The conversazione 
was a decided social success, and from remarks made by many of 
those present, it is hoped that it will become an annual affair. 

ILLUMINATING ENGINEERING SOCIETY (U.S. A.).— The fourth 
annual convention is being held on October 24th and 25th at Johns 
Hopkins University, Baltimore. The Society now has a member- 
ship of 1,600. The following papers are to be presented :— | 

E. B. Rosa and E. B. Crittenden, Bureau of Standards.—'* Report of Progress 
on Flame Standards." 

John F. Gilchrist.—*' Practical Value of Illuminating Engineering to the 
Central Station.” 

W. 1 Serrill.—“ The Value of Illuninating. Engineering to the Commercial 

An. 

J. S. Cod man.—“ Illuminating Engineering Sheets for the Calculation and 
Recording of Data.“ 

C. F. Oehlmann.— Central Station Illuminating Engineering Department 
Work and Methods Applied by the Denver Gas and Electric Co.“ 

Norman Macbeth.—''The Relations Between Pressure and Light Output 
with Various Gas Lamps and Burners." 

J. G. Felton and E. J. Brady.—'' The Temperature Rise Due to the Energy 
Radiated in the Lower Hemisphere from Different Light Sources.“ 

Dr. Herbert E. Ives, National Electric Lamp Association.—'' Some Spectral 
Luminosity Curves Obtained by Flicker and Equality of Brightness 
Photoineters." 

Preston S. Millar, New York Testing Laborntories.—'' An Unrecognised 
Aspect of Street Illumination." ; 

Prof. 3. O. Mast.—''lhe Effect of Light on the Movement of Lower 
Organisms.”’ 

V. R. Lansingh.—'' The Value of Illuminating Engineering to the Manu- 
facturer.“ 


A course of 36 lectures on the science and art of illuminating 
engineering has been arranged to follow the proceedings during the 
year 1910-11. 

INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW LOCAL 
SECTION).—To-night, Mr. H. A. Mavor delivers his inaugural 
address as chairman of the Students’ Section at Glasgow, and on 
Friday, November 8th, the chairman of the General Section, Mr. 
Sam Mavor, delivers his opening address in the Lecture Hall, 207, 
Bath Street, Glasgow. 
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INSTITUTION OF ELECTRICAL ENGINEERS (NEWCASTLE LOCAL 
SECTION).—The first meeting of the session takes place on Monday, 
October 31st, at 8 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS (MANCHESTER Loc. 
SECTION).-~The following is the provisional syllabus of this Section 
for the coming session :— 

October 28th.—J. S. Peck, M.I.E.E., Chairman's Address. 

November 8th.—C. F. Smith, M.Sc., M.I.E.E., ** Irregularities in the Rotat- 

ing Field of the Polyphase Induction Motor.” 


November 22nd.—4A. B. Mallinson, A. M. I. E. E., The Conditions Affecting 
the Life of Electrical Machiner 


December 6th.—Dr. E. Rosenberg, M. I. E. E., “The Methods of Braking in 
Electric Winding Engines.“ 
December 20th.—K. Faye-Hansen, A. M. I. E. E., and G. Harlow, Student, 
t c une and other Discriminative Protective Apparatus for A.C. 
rcuits."' 


January 17th, 1911.—Harold Gray, A. M. I. E. E., Electric Heating as Applied 
to Cooking Apparatus.“ 


January 31st.—A. G. Collis, A.M.I.E.E., Breaking High and Low Potential 
Circuits.“ 


February 14th.—4A. P. M. Fleming. A. M. I. E. E., and R. Johnson, A. M. I. E. E., 
** Pertinent Features in the Insulation of Electrical Machines.” 

February 24th.—Annual Dinner. 

February 28th.—C. J. Beaver, M. I. E. E., Heating Effects in Cables.” 

March lith.—H. A. Ratcliff, A. M. I. E. E., and A. E. Moore, A. M. I. E. E., 
Electricity Meters.“ l 

March 28th.—Annual General Meeting. Lecture by Prof. J. A. Fleming, 
D. Sc., F. R. S., M.I.E.E. 

The programme of the Manchester Students' Section :— 


November Ist. — Supper and Smoking Concert. 

November 15th.— Allan Monkhouse, Recent Electric Locomotive Practice 
and the H.T. Direct-Current Railway System.” 

November 29th.—H. A. Carney, ** What's Wrong with the Electrical Indus- 
try and How to put it Right—on Paper.“ 

December 13th.—Discussion. 

January 10th.—G. D. L. Horsburgh, Large Gas Engines.” 

January 24th.—H. T. Warner, “Switchboard Measuring Instruments.” 

February 7th.—A. K. Bentley and B. Hoyle, Wireless Telegraphy.” 

February 21st.—O. Welch and A. E. Dent, ** Sub-station Practice.“ 


March Tth.—W. Roylands Cooper, The Development of the Diesel Oil 
Engine.' 
March 21st. —Annual General Meeting. 


The Electro-Harmonie Society, —To-night at 8 o'clock 
the twenty-fifth season of this Society opens with a smoking 
concert in the King’s Hall of the Holborn Restaurant. Mr. 
S. Z. de Ferranti, president of the I.E.E., will be in the chair, and as 
it is the first large and representative gathering of electrical men 
technical and commercial— everybody electrical will be wanting 
to take advantage of so admirable an opportunity of meeting every- 
body else. We observe an important reminder at the foot of the 
preliminary programme card that "no unoccupied chair may be 
retained after 10 minutes to 8 o'clock." The programme for the 
evening is as follows:—Glees, part songs, solos and duet—The 
Vocal Quartette, Messrs. George May, Frank T. Webster, George 
Stubbs and Harry Stubbs; humorous recitations, Mr. Walter 
Churcher ; humorous and musical sketches, Mr. Astley Weaver ; 
ventriloquial sketches, Mr. Sidney Gandy ; solo violin, Mr. T. E. 
Gatehouse ; solo pianoforte and accompanist. Mr. William Every, 
F.R.C.O., L.R.A.M. For the sake of non-members who may desire 
to enter the dates of the later concerts of the season in their diary 
of engagements, we print the following list as issued by the hon. 
secretary, Mr. W. E. Lane :— 


Ladies night dss .. Monday, November 21st, 1910 
Smoking concert ... .. Friday, December 16th, 1910 
1 i — .. Friday, January 13th, 1911 
Ladies’ night aes .. Tuesday, February 21st, 1911 

Smoking concert ... . Friday, March 24th, 1911 


The Press Campaign.—It is to be regretted that, in 
the headlong haste of modern journalism, even the more staid and 
reputable papers are liable to be imposed upon by innocent-looking 
paragraphs, which, in spite of their harmless appearance, carry 
concealed weapons and deal underhand blows which are made to 
appear to emanate from the Editorial pen. Thus, the Pull Mull 
Gazette of October ] 4th contains an item purporting to describe the 
new lighting, heating and ventilating equipment of the premises 
of the Royal Society of Medical Officers of Health, but headed 
Gas r. Electric Light." The note states that it is a fresh blow 
to the electric light movement that the Society has transferred its 
affections back to gas" A fresh blow "—the expression is un- 
mistukably the work of a writer who wishes to discredit electric 
lighting, and to convey the impression that it has lately endured 
a series of such blows. The composition of the note 
relieves our contemporary of all suspicion of having perpetrated 
it, even apart from its polemical tenor: but we could wish that 
such paragraphs were more carefully examined and sub-edited 
before they were accepted for insertion. 

It is amusing to note that the necessity of carrying off the foul 
emanations of a large “ventilating " gas lamp in the main lecture 
hall is ingeniously made to appear an advantage, for "the shaft 
provided for the light carries off a steady draught of air. and this 
ix entirely independent of a new system of ventilation of the utmost 
ingenuity.’ “A huge supply of filtered air . . . floods the upper 
part of the room, and is carried off noisclessly by a fan which works 
without effect of draught and disposes of 40,000 cb, ft. per hour.” 

Seeing that so efficient a system of ventilation is provided, it is 
obvious that the services of the gas lamp must be entirely super- 
fluous as regards the general ventilation, and that the chimney is 
provided solely to remove the products of its combustion. We 
happen to know that the "new system of ventilation of the 
utmost ingenuity” is operated with the aid of electric fans, 

The ventilated gas lamp above-mentioned is turned on and off 
with a switch "as easily as electric light,” and, therefore, except 
for the unfortunate necessity of a chimney, it is nearly as good as 
an electric lamp. 

But the general idea embodied in the note is that the whole of 
the electric lamps throughout the building have beea replaced by 


gas lamps. Now this is incorrect, for in only one room, we 
understand, has gas been installed. The rest of the building is 
still lighted by A A sub-head to the note reads, The 
Verdict of Medical Officers.“ That verdict, interpreted in the light 
of the actual facts, is clearly in favour of lighting by electricity 
everywhere except in their lecture hall, and of ventilating with 
electric fans. Anyone but a gas fanatic would surely regard this 
as a blow to gas, not to electricity. Our contemporary has been 
" Jet in." 


Appointments Vaeant,—Engineer to take charge at 
the West Ham Borough Asylum, Goodmayes (£150) : manager, for 
the Aberdare U.D.C. Electricity Department (£200): mechanical 
engineer for the electric light station under the Public Works 
Department of Southern Nigeria (£250 per annum +). See our 
advertisement paves in this issue. 


Nitrogen Works in Norway.— One of the largest works 
for the utilisation of water power in connection with the fixation 
of nitrogen in Norway, is situated at the Rjukan Falls, which 
are to be worked by the A. S. Rjukan Saltpetre Works Co., which is 
now proceeeding to install the plant. German capital and 
industry, including the Baden Aniline and Soda Works, are interested 
in the undertaking to a predominant extent. It is proposed 
to transmit power from the generating station at the falls to 
the amount of 200,000 H.P. to the nitrate factory which is about 
3'1 miles distant, and the switchboard work has just been entrusted 
to the Siemens-Schuckert Works. The overhead conductors are of 
aluminium, and have been furnished by the Heddernheim Copper 
and South German Cable Works Co., of Frankfort-on- Main. 


Personal.—We desire to call the attention of those of 
our readers who belong to the Electro-Harmonic Society to the 


advertisement of Mrs. Alfred Izard which appears elsewhere in this 
issue, under Miscellaneous." 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also alectric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The Salford T.C. has 


appointed Mr. L. ROMERO as mains engineer, at à salary of £150 
per annum, rising by £10 every two years to a maximum of £230. 

The staff at the Stoke-on-Trent Electricity Works on Friday 
presented a silver-plated tantalus set and a Thermos flask to MB. 
P. J. S. TIDDEMAN, engineer and manager, who is leaving. 

Bury Town Council on October 8th appointed Mr. J. G. POTTS, 
one of the shift enyineers at the electricity works, to be clerk of 
works at the new power station. 

Mr. R. PARRY, of the Leeds electricity undertaking, has been 
appointed junior shift engineer to the Bridgend (Glam.) Electric 
Light and Power Station. 

Mr. V. J. ALLEN, shift engineer at the Kent Electric Power Co. s8 
Frindsbury Power House, Strood, Kent, has resigned, having been 
appointed shift engineer at Southampton Corporation Electricity 
Works. Mr. E. E. HAMAR has been appointed to fill Mr. Allens 
position, and Mr. F. W. T. BRADLEY has been promoted to Mr. 
Hamar's position. 

General.—On the occasion of his marriage, MR. CHAS. 
FORD, of the staff of the St. Helen's Cable and Rubber Co., Ltd., 
Warrington, has been presented with a marble clock and Marli 
horses by the manager and staff of the company. t 

The employés of Messrs. Ashton & Holt, electrical engineers o 
Ryde (I. of W.), have presented a clock to MR. FREDK. B. HOLT, à 
member of the firm, on his marriage. 

Mr. J. N. BAILEY, of the British Westinghouse Electric and 
Manufacturing Co., Ltd. has been awarded by the Manchester 
Association of Engineers the Constantine Gold Medal for the best 
paper read during the year. Mr. Bailey's paper, which was re 
during the Session 1909-10, was entitled The Exhaust Steam 
Turbine." h 

We understand that Mu. J. M. M. Munro, of Glasgow. US 
founder of the well-known firm of Anderson & Munro, finding! 
increasingly difficult to carry on his extensive consulting practice 
whilst interested also in a contracting business, has decided to sever 
his connection with the latter, and to devote himself wholly to 
consulting work. Mr. Munro, as many of our readers must 5 
aware, is one of the pioneers of electric lighting and power: he 
carried out the lighting of Lord Kelvin's house, the first in un 
world, it is said, to be fitted throughout with electric light as “ 
sole illuminant, and laid down a light electric railway at pars 
the first in Scotland, supplied with power from a waterfall five T 15 
away, besides devising innumerable inventions, and advising" 
many important lighting and power schemes. His wide exper - 
will stand him in good stead, and we wish him success in his n 
role. 


Obituary,—We regret to record the death of MR. Hs 
GRAHAM Harris. — M.Inst.C.E, M. I. E. E., M. I. M. E., e 
engineer. of Westminster, who passed away suddenly on Qc fiis 
12th. after a short illness. Mr. Harris's association with D 
Sir Frederick Bramwell in the firm of Bramwell & Hart 
be remembered by most of our readers. During the pe" trical 
that association he was connected with a number of ele 
undertakings in different parts of the country, The 
gentleman was 6U years of age. 
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NEW COMPANIES REGISTERED. 


Wd * è 

New Development Co., Ltd. (112.145).— This company was 
registered on October 12th, with a capital of £5,000 in £1 shares, to promote, 
finance, subsidise and assist companies, syndicates and partnerships carrying 
on or intending to carry on electric light or other electrical or kindred under- 
takings, to acquire, hold and deal in shares in such concerns, and to carry on 
the business of an electric light or supply company, &c. The subscribers 
(with five shares each) are: -W. Al!nut, Hamilton House, Victoria Embank- 
ment, E.C., shipping clerk; E. H. F. Reeves, Salisbury House, E.C., secretary. 
Private company. The subscribers are to appoint the first directors; 
qualification, five shares. Registered oftice, Bedford Circus, Exeter. 


Perry & Lawson, Ltd. (112.111).--This company was regis- 
tered on October 10th, with a capital of £1,000 in £1 shares, carry on the 
business of electricians, engineers, manufacturers of, and denlers in, electrical 
apparatus, &c., and to adopt an agreement with G. Lawson and W. P. Perry. 
The subscribers (with one share) are:—W. P. Perry, Glenavon, Woodtield 
Avenue, Penn, near Wolverhampton, engineer; G. Lawson: 47, Edith Road, 
West Kensington, W., engineer. Private company. The number of directors 
is not to be less than two or more than five; the first are G. Lawson and 
W. P. Perry; qualification, £50. Registered office, Prudential Buildings, 
Market Place, Wednesbury, Staffs. 


Auto-Electric Vacuum Drying Syndicate, Ltd. (112,114).— 
This company was registered on October llth, with a capital of £2,000 in 
10s. shares, to carry on the business indicated by the title, and to adopt an 
agreement with T. J. Rorke, J. Thame, E. Rorke, H. 8. Benson, and R. G. 
Orr. The subscribers (with one share) are: F. R. Graves, 709, Salisbury 
House, E.C., secretary; H. W. Wood, 27, Eversley Road, Charlton, B.E., 
clerk. Private company; the first directors are not n&med ; remuneration 
&ccording to profits, Registered by Maxwell & Dampney, 41, Bishopsgate 
Street Within, E.C. 


CITY NOTES. 


. 


Cleveland and Durham Electric Power, Ltd. 


THE directors have issued a circular to their shareholders calling an 
extraordinary general meeting to be held at Newcastle-on-Tyne on 
25th inst., when resolutions will be proposed for the reduction of 
the capital of the company from £1,000,000 to £700,000, by cancel- 
ling capital lost or unrepresented by available assets to the extent 
of :— 


(1). £5 per share on each of the 1,081 deferred shares, numbered 41,851 to 
45,931 (both inclusive) which are held in trust for the company for the purpose 
ofsurrender. (Such shares to be wholly cancelled.) (2) £4 10s. per share on 
each of the remaining 58,311 issued deferred shares numbered as follows :— 
1 to 43,174 (both inclusive), 43,317 to 44,450 (both inclusive), and 45,982 to 59,524 
(both inclusive). Such shares to be reduced in nominal amount to shares of 
10s. each. (3) £1 per share upon each of the 32,111 issued ordinary shares, 
numbered 1to 32,111 (both inclusive), such shares to be reduced in nominal 
amount to shares of £4 each. By cancelling 16 of the unissued deferred shares, 
and sub-dividing one of the remaining unissued deferred shares into 10 shares 
of 108. each, and cancelling 9 of such 10 shares, the remaining 10s, share to be 
called a deferred half share.“ 


Upon such reduction taking effect it is proposed to make the 
following further alterations in the shares of the company :— 


(a) That each of the 66,741 issued preference shares and of the 3,259 unissued 
preference shares be divided into five shares of £1 each. (b) That each ofthe 
82,111 issued ordinary shares be divided into four shares of £1 each, and that 
each of the 37,889 unissued ordinary shares be divided into five shares of £1 
each. (c) That the 58,311 shares of 10s. each resulting from the reduction of 
the 58,311 issued deferred shares be consolidated into shares of £1 each, but 
80 that in the case of holdings of an uneven number, the share bearing the 
highest number be excepted from the consolidation, and that the shares so 
excepted be thenceforward called ‘‘deferred halfshares." (d) That each of 
the 591 unissued deferred shares remaining after the reduction aforesaid be 
divided into flve shares of £1 each. 


Drake & Gorham, Ltd.—The directors’ report for the 
year ended June 30th, 1910, states that after payment of all charges, 
including bonuses due to staff, there remains a net profit of £5,758, 
which, with £485 brought forward from the previous year, makes 
a total of £6,242, which it is proposed to appropriate as follows :— 
A dividend at the rate of 4 per cent. per annum £5,000, carrying 
forward £1,242. The number of installations carried out during 
the past year shows an increase, but owing to the economy effected 
by the use of metallic-filament lamps. the average cost per install- 
ation is lower. The large increase in turnover of the department 
for supplying the trade is a satisfactory feature in the year's 
record. 


Ferranti, Ltd.—The directors’ report for the year to 
June 30th, 1910, states that the profit on trading was £41,236, and, 
after crediting discounts, interest and transfer fees, and deducting 
general establishment charyes, repairs and renewals, legal 
expenses, bad debts, and directors’ and trustees’ fees, there remains 
a balance of £17.392, which has been applied as follows :—Interest 
on prior lien debentures £817, interest on first mortgage debenture 
stock £5,000, interest on: bank loan £1,084, amount charged in 
respect of depreciation £7,500, leaving a balance of 42.991. The 
balance standing at the debit of profit and loss account on June 
30th, 1909, has been deducted, leaving an amount of £1,162 to the 
credit of profit and loss account at June 30th, 1910. The results 
for the year show an improvement over those of the previous year, 
and the depreciation allowance has been increased from 45, 000 to 
47,500. 


City of Birmingham Tramways Co., Ltd.—A 
dividend of 10 per cent. per annum for the nine months ended 
September 30th, 1910, is announced, | ; 


Cuba Submarine Telegraph Co., Ltd.— The directors’ 
report for the half - year ended June 30th last states that the total 
receipts of the six months were £20,176, while the expenses 
amounted to £6,200, leaving a balance of £13,976, plus £7,221 
brought forward, giving a total of £21,197 to be dealt with; 
£4,000 has been placed to the reserve against loss on investments, 
and £2,000 added to the reserve fund, which now stands at 
£118,000. The dividend on the preference shares will absorb 
£3,000, and leave £12,197, out of which the directora recommend 
the payment of & dividend at the rate of 6 per cent. per annum on 
the ordinary shares, free of income-tax ; the balance, £7,397, being 
carried forward. The cables continued in good working order 
throughout the half-year. 


Hurst, Nelson & Co., Ltd.—The report as abstracted 
in the Financial News for the year ended July 16th, 1910, shows a 
gross profit of £32,897, which, with £6,171 brought forward, 
makes a total £39,068. The following are then deducted :-— 
Income-tax and interest, £2,633 ; depreciation on works, machinery, 
plant, and wagon stock, £13,606; portion of expenses forming the 
company, £1,200 ; total, £17,439; leaving a balance at credit of 
profit and loss account of £21,628. Out of this there have been 
paid interim dividends on the preference share capital from 
July 17th, 1909, till May 15th, 1910. at the rate of 6 per cent. per 
annum, less income-tax, £9,348, leaving a balance of £12,279. The 
directors recommend a dividend at the rate of 6 per cent. per 
annum on the preference share capital from May 15th to July 16th, 
1910, less income-tax, £1,919°; to special reserve fund for security 
of dividend on preference share capital, £419; in payment, on 
November 11th, 1910, of a dividend on the ordinary share capital 
at the rate of 5s. per share, free of income-tax, £3,000 ; carrying 
forward to the credit of profit and loss account, £6,941. 


Monte Video Telephone Co, Ltd.—The directors’ 
report for the year ending July 31st last, shows, after providing 
for all charges in Monte Video and London, a net profit for that 
period of £20,564, as against £19,931 for the previous year. The 
interim dividends paid on May 1st last absorbed the sum of 44, 343, 
leaving a balance of £16,222 plus £3,042 brought forward, making 
an available balance of £19,264. After applying £11,000 to 
depreciation of the company's property and plant, the directors 
recommend the payment of final dividends of 2} per cent. upon 
the preference shares, and 3 per cent. upon the ordinary shares, 
making for the year 5 per cent. on the preference, and 6 per cent. 
on the ordinary shares, leaving a balance of £3,921 to be carried 
forward. There has been a furthersatisfactory increase during the 
year in the number of subscribers and in revenue. | 


Stock Exchange  Notiees.—Application has been 
made to the Committee to appoint a special settling day in :— 


United River Plate Telephone Co., Ltd.—Further issue of 40,090 ordinary - 
shares of £5 each. £3 10s. paid. 


And to allow the following to be quoted in the Official List :— 


Montreal Water and Power Co.—Further issue of £25,000 44 per cent. first 
mortgage prior lien gold bonds of £100 each (Nos. 2,812 to. 8,017, 3,058 to 3,061 
and 3,088 to 3,127). l 


Companies Struck off the Register.—The following 
companies have been struck off the register, and are accordingly 
dissolved :— 

Dorchester Electric Light and Power Co., Ltd. 
Electric Vehicles Development Co., Ltd. 

Foreign Chemical and Electrolytic Syndicate, Ltd. 
Lancashire and Cornish Boiler Syndicate, Ltd. 
Macclesfield Tramways Syndicate, Ltd. 

Newark Electric Supply Co., Ltd. 

Ozone Purification Co., Ltd. 

Railway and Tramway Concessions Syndicate, Ltd. 
Sedneff Batteries, Ltd. 
Ystradgynlais Electric Lighting Co., Ltd. 


Callender's Cable and Construction Co., Ltd.— 
The directors have decided to pay an interim dividend of bs. per 
share, being at the rate of 10 per cent. per annum on the ordinary 
shares, less income-tax at 1s.2d. in the E. The books will be 
closed from 22nd to 31st inst., both days inclusive, for the prepara- 
tion of the dividend warrants, which will be payable on and after 
November 1st next. 


New St. Helens and District Tramways Co.— 
The report states that the profit for the year to June 30th, 
including £547 brought forward, is 41.589. The directors recom- 
mend a dividend on the preference shares at the rate of 14 per cent. 
per annum, leaving £390 to carry forward. 


Prospectus.— Pachuca Light and Power Co.—The list 
is to close to-day in an issue of £800,000 5 per cent. first mortgage 
50-year bonds at 88} per cent., the principal and intercst being 


unconditionally guaranteed by the Mexican Light and Power 
Co., Ltd. 


Continental, —BeLGIUM.—La Société de la Manufacture 
de Cables, Accumulateurs et Appareils Electriques, of Seneffe, is 
declaring a dividend of 5 per cent. for the last financial year. 


Montreal Light, Heat and Power Co.— A dividend of 
1} per cent. on the paid-up capital stock (being at the rate of 7 per 
cent. per annum) for the quarter to the 31st inst. is announced. 


Bank Rate,—The Bank Rate was yesterday increased 
from 4 tó 5 per cent. 


* 
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ELECTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- 

Locality. night 
ended. 

Aberdeen .. Oct. 12 
A P s » 15 
Bath .. ax at „ 16 
Belfast M x 4, 14 
Birkenhead.. „ 16 
+Birmingham Corp. dk 


Blackburn .. . 
Blackpool Corp. » 13 


Blackpool- Fleetw'd » 15 
+Bolton - š » 16 
Bournemouth ee » 12 
Bradforda .. se » 8 
Brighton .. ex » 16 
Bristol M - „ 14 
Brit. Elec. Trac. Co. 

Airdrie... ba x T 
Barnsley .. ve * | 
Barrow... 5a > T 
Cavehill .. Ps i. 4 
Devonport Se u« i 
Gateshead n „ 7 
Gravesend is „ 
Greenock.. e W^ -4 
Hartlepool T de. | 
Kidderminster .. n." 
iLeamington  .. i. 
Merthyr .. "S „ 7 
Metropolitan 3 | 
Middleton : "E. 
Mid.Joint Com' tee „ 7 
Oldhain— Ashton „ 7 
Peterborough .. » 7 
Potteries .. $4 8 7 
Rothesay . vs "EE. | 
Southport : „ 7 
B. Metropolitan. a T 
Bwansea .. ic 1 
Tynemouth T „ 17 
Weston-s-Mare . 5 7 
Worcester iy PNE 
Wrexham 6 i 
Yorks. Wool. Dist. „ 17 
Miscellaneous .. wc 
Burnley ia „a D5 
Burton avent es » 16 
Bury. -— "S „ 9 
CardiflJ „ 8 

Carlisle T 
Chatham and Dist. " » 18 
Cork . ex » 18 
Croydon s „ 7 
Darlington .. » 15 
Darwen - "En "c | 
Dover.. hie = » 8 
Dublin - $us „ H 
Dundee as T „ 12 
East Ham .. vs „ 16 
1 Exeter iim zi » H 
Glasgow 92 M „ 15 
Hastings T » 18 
Huddersfield es „ 15 
Hull .. T 85 » 15 
Ilkeston Vs ea » 13 
tIpswich  .. om „ 8 
Kilmarnock.. „ 8 
Lancashire United „ 12 
Leeds a T » 8 

Leicester : ss 
tLeith T vx „ 15 
Liverpool .. «x „ 8 
1L.C.C. . » 5 
5 


London United ae » d 
Lowestoft h . 
Manchester 
Newcastle .. 
Newport - » 8 


Oldham s n" » 16 
Pontypridd .. oe T 

Portsmouth "m » 8 
Preston cs so p 12 
Rotherham.. se 4 

{Salford py es » 10 
Sheffield . ^ » 16 
Bouthampton i „ 12 
Southend-on-Sea .. „ 12 
South Shields A » 15 
tSwindon .. " » 12 
Tyneside .. " » 12 
V allasey oe oe n 1 
tWalthamstow .. » 8 
West Ham ae @e 9 6 


Wolverhampton .. „ 12 


Cen. London Rly... * 15 
City & 8. Lon. Rly. » 16 
Dublin-Lucan Rly. „ H 
G. N. and City Rly. „ 15 
L' pool Overh'd Rly. „ 16 
Llandudno- Col. Bay „ 14 


London Elec. Ry. Co. „ 15 
Mersey Railway .. » 15 


Metropolitan Rly. „% 16 
Met. District Rly. » 15 
Anglo-Argentine .. 14 
Auckland. e Se pt. 
Bombay (B. E. T.) . | Sept. 16 
Brisbane. Aug. 
Brit. Columbia Rly. 7 
Calcutta  .. .. | Oct. 15 
Cape Electric T. Ld. Se 
§ Kalgoorlie, W.A... Sept. 
Madras S ee | Sept. 30 
Montevideo.. ee Sept. 
Lisbon ^e ee . 
orth (W. A.) ee | Oct. 14 


* Compared with the corresponding period of 1909, 
Includes horse, steam and other reoeípts 


Receipts for 


the 
fortnight. 
R2 
2,TIB ＋ 38 
436 (+ 15 
1,660 + 90 
8,161 |+ 628 
2,042 |— 14 
7,381 + 808 
2,949 '+ 76 
21034. 445 
1,078 i+ 215 
2,314 |— 15 
3,303 ＋ 184 
11,121 |+1,196 
1,964 |+ 63 
12,018 ＋ 860 
474'+ 2 
363 r+ N 
527 T 50 
186 | „ 8 
897 + 151 
2,121 |+ 58 
449 — 3 
1969 + 31 
525 29 
210 36 
830 — 66 
424 n 16 
16,626 : - 3,703 
651 — 1 
12,796 + 576 
1,148 |— 10 
MH „ 21 
8,960 i+ 165 
555 78 
607 T 46 
1,852 7 207 
2,223 :— 13 
465 + 19 
257 ＋ 28 
618 ＋ 2 
228 — BW 
2,134 f 170 
423 | + 1 
2,677 | 67 
561 — 27 
1,182 — 18 
2,200 | * 131 
1,960 :+ 91 
1,001 |— 32 
8,595 ＋ 150 
419 T 52 
510 15 
480 + 63 
2,571 l+ 61 
2,196 + 114 
824 13 
87,529 | 42,200 
2,020 — 4 
8,556 / 166 
6,867 |+ 299 
2717 7 
450 L 51 
817 |- 19 
2,719 ;+ 130 
14,533 |+ 944 
593 — 10 
92,729 602 
86,0184 8,235 
12,814 |+ 904 
81,213 + 914 
7,901 — 42 
1,393 ＋ 53 
8,139 1+ 18 
4,301 |t 90 
1,467 |— ) 56 
4,748 ＋ 131 
12,340 |+ 406 
2,259 1+ 76 
1,172 |+ 222 
1.123 T 8 
151 |t 8 
810 — 6 
1,900 |+ 5 
745 |+ 105 
5,179 |+ 464 
1,960 |+ 36 
11,144 |+ 118 
6,256 |— 6 
286 |t 4 
2,10 |+ 78 
2,723 |+ 119 
148 ＋ 40 
25,820 L 470 
4,032 |+ 133 
84,172 |-- 921 
21,780 71,422 
94,030 | 4- 10,504 
14,595 | 4 1,208 
5,500 |+ 489 
21,950 |— 47 
8,026 + 948 
4,212 K 
1,2220 + 2 
41,300 | + 2,332 
9,578 |— 189 


— M MÀ —— ———— 
* LI 
e . 


—— 


Total to date. miles 
Open. 
£ £* | Inc, 
29,213 — 35 AP 
8,873 i+ 316 8 
84,230 !+ 1,890 
114,895 1 5,818 37 | 
$1,790 '+ 703 | 18°68 
177,350 | + 2,647 | 56-79) .. 
$1,562 — 1,098 , 14-12 12 
46,008 !+ 2,819 55 
90,739 7 1,049 i 
68,721 | + 80 | 26 iE 
55,976 | + 4,785 |21-95' . 
142,790 |4- 5,457 L4 : 
80856 P 210/95 |. 
8,792 + 61 |365] .. 
6,936 |+ 191 ; 
10,928 |+ 1,536 | 5/81, .. 
8,794 (+ 171 
17,210 B 2,491 | 8°85! . 
99,659 — 87 11-25 
8,427 (= 90 6:5 | P 
25,498 |+ 3,038 725 
10,183 |+ 662 16°72) .. 
4598 |+ 150 
6,868 |— 907 
8,370 — 193 299! .. 
302,426 452,622 22 
12,862 — 790 8-55 
242,528 |+ 9,2. 
„386 — 147/918: ., 
4,779 |— 55 531 
70,566 I— 655 | 29 ö ee 
9,631 + 194/2775: .. 
12,167 {+ 225 8'17 | He 
33,676 1,8111 
48,738 4,688 125 
10,928 |+ 561 275 s 
6,819 - 15 8 2 
11,599 |+ 256 ! 5775 .. 
3,913 — 652 '. 
39,820 ＋ 8,115 17 
8,791 |-- 815 2 
ie 114! 1 
7940 i+ 128,6:62. .. 
83,072 '— 315 | 22/51 .. 
63,636 + 693 | " 
985,154 |+ 1,819 | 14°98) .. 
90,250 |+ 1,646 | 99 | 7 
47,123 |+ 8,461 11:25... 
5,835 - 429 m 
6,832;— 206 436 
6,612 f 218 475 
$0,335 | 4- 1,533 | 54.55 
26,616 |+ 506 15 
29,939 |+ 1,058 | 8.52! , 
9,580 f 695 , 65 | .. 
353,071 | +20,092 | 97°75. 8:25 
50,195 |+ 2,430 TM 25 
71,950 |+ 3,935 145 
8,706 — 18 
12,000 |+ 701 10-5 
3,319 |+ 107 125 
54,200 — 429 39 
195,886 | + 6,575 E 
14,194 1+ 109 | 8.7 
446,905 | c 15,661 | 119-5) 4 
1,135,133! + 123,458) 18275. 6:5 
259,071 |411,355 | . t 
440,931 |+ 8,401 1 
112,624 |+ 1,084 Mo. : 
19,189 , 780 14˙5 
54,597 — 903 . s 
61,511 |— 1975 157 : 
20,834 |— à 
180,589 2.252 à 
175,673 4 10,099 40 25 
81,905 J+ 748 
19,217 |+ 2211|.. 
16,459 |+ 21 | .. e 
4,103 |+ 170|.. |.. 
7,083 [+ 8200 2 
26,074 + 236 ee ee 
20,507 |+ 1,425 | 9 
67,811 |+ 3,138 15:25 | 12 
26,787 |+ 8,259 |14°25 | 1°76 
79,874 [T 4,045 | 6°82] .. 
40,257 |+ 159 | [26 | .. 
2,579 |+ 180| 7 
19,530 |+ 669 | 85i.. 
„277 |+ 441 | 68 | 48 
19,412 + 1000 E 
176,290 | + 1,125 25 
90,01 |+ 4461 45 
249,858 |+ 7.895 2455 
153,095 + 9,511 | 24 x 
1,819,336 4 214,176. 
45,268 |+ 5,041193:8| 1 
99,754 |+ 6,035. 
144,795 13,5188. 
82,223 : 90:5 | .. 
24,322 |+ 1,406 | .. | .. 
256,979 |+25,096 | .. ET 
50,908 |4- 6,270 | 99 1 


. * One week only, 


One month, 


STOCKS AND SHARES, 


Tuesday Evening. 


STOCK EXCHANGE business remains good on the whole, with prices 
mainly in the ascendant, and orders steadily increasing in volume. 
The various alarms and excursions abroad, and the labour troubles 
at home, have been quietly put out of remembrance for the time 
being, and markets look forward to a fair run up to Christmas 


time, which, by the way, is an expectation that takes no count of 
the contingencies inseparable to life at large. To pursue that 
alluring theme, however, would be to court the stern rebuke that 
moralisings—if not morals- fall outside the scope of a financial 
commentator. So back, as Pepys would have written, to our 
muttons. f 

Railway stocks of all kinds are greatly in favour at the present 
time, and the Home Railway market commands much public 
attention, together with a little public buying. Brighton Deferred 
stands out among the steam stocks for its display of strength. 
Metropolitan District has the best rise out of the electrical issues, 
the company issuing an excellent traffic statement for September, 
In view of this, the District 44 per cent. First Preference stock at 
80 appears to be a good speculative investment. For the first half 
of the current year the dividend was paid at the rate of 3 per cent. 
per annum, but something hetter should be forthcoming in respect 
of the present six months. Should the rate be made up to only 
34 per cent. for the full period, the yield would be nearly 4} per 
cent. on money invested, with the good prospect of its increasing 
until the due 41 per cent. is distributed. 

Metropolitan Consolidated rose a point. City and South London 
sticks at 28, and the Central London trio has not moved save for a 
point fall in the Ordinary. 

The absorption of really first-class securities goes on apace, heedless 
of the natural decline in Consols. There is money, and plenty of 
money, seeking investment, and the telegraph-telephone list is being 
scanned for stocks that give no risky yield, but which are safe and 


stable. Of the various issues quoted overleaf, we take the following 
us illustrations :— 

Stock. Dividend. Price. Yield. 
Eastern Telegraph Det Sà 84 £i 8 4 
Debenture . 4 1034 817 4 
Eastern Exchange Debenture .. 4 101 319 3 
East and South African Debenture 4 1014 8 18 10 
National Telephone Debenture 4 100 4 00 
Pacific and Europe Debentures 4 99 4 010 
Western Telegraph Debenture d 101 319 3 


The Portuguese revolution has had a beneficial effect upon Anglo- 
Portuguese Telephone 5 per cent. Debenture stock, raising the price 
4 to 103. Nor have the stocks and shares of the cable companies 
running to the West Indies been affected by the news of the terrible 
cyclone in Cuba. Havana Electric Railway 5 per cent. Consolidated 
Mortgage bonds are steady at about par. A violent rise in 
American Rails formed a good excuse for putting up the price of 
Anglo-American Telegraph Deferred. The Preferred at 1074, & 
11 per cent. dividend, shows a decline of 1, and, as a 54 per cent. 
speculative investment, cannot be considered expensive. Direct 
United States Cable shares have given way, a fall of 78. 6d. being 
accounted for only as regards 4s. by the dividend deduction. Other 
changes are more or less insignificant. Telephone descriptions are 
colourless. American Telephone and Telegraph stock at 143} has 
put on & point. 

Electricity Supply shares remain in their normal habit of sus 
pended animation. City of London Ordinary rose } to 114, and this 
is the only change in the list of metropolitan shares. A rise to 225 
in River Plate Electricity Ordinary stock represented a gain of Th 
but the 6 per cent. Preference has not recovered its fall of 5 last 
week. The Canadian-Mexican group displays considerable steadi- 
ness, the movements being small, though mostly upwards. Rio 
Trams rallied to 106}, ex 1} dividend, while Sao Paulo shares keep 
in the neighbourhood of 1524. Para Electric Ordinary : are 7}, the 
Preference 5] and the Debenture stock 99}. 

The industrial and manufacturing list presenta few features of 
real interest. Rubber shares continue to monopolise the lion's 
share of attention in the Miscellaneous Market, and the prices of 
these have been jumping about like balls of the material itself. 
Castner-Kellners have scored most, with an advance to 3l. 
Babcock shares are better, and Brush Second Debenture rose à 
point. Edison & Swan “A” shares have sunk to the somewhat 
inglorious quotation of nothing-to-an-eighth. Dick, Kerr Ordinary 
and Preference, now quoted ex dividend, reflect the deductions in 
their prices. 

There is not much doing in Traction stocks and shares. eget 
Argentine Trams Second Preference have hardened slightly, ad 
British Electric Traction Preference at 8j are firmer. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND ZFEEBBEEUNE COMPANIES. 


— M — — —— — — — —ö ————— — MÀ o —————— — 


Business done 
Present Btock Dividends for the last Closing Closing week ended * | Present 
NAME. or Quotations Quotations or Yield 
Isue; Share. four years. Oot. lith. “Oct. 18th, | Oct. 18th, — mall — per cent. 
ainn eah FCC „ : ME 2 ö (ͤ⁰ͤ⁰ͥ⁰ĩ AA 8 
1906. 1908. | 1909. Highest| Lowest. £ s. d. 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 4j— 4i i- 43 90/- m ex Nil. 
286,500 Do. Deb. Red. Iss. at 98 % soript all paid Stock | 5 % 8 4 93 5 % 95 — 97 95 — 97 963 951 $5 417 7 
255,196,000 1 elephone & Telegraph, Cap .. | $100 88 8 8% 141 —144 142 —145 144 deg +1 510 4 
53,000,000 v. Colan TEENS US e to 78,00 | $100 4% 4 4% & 94 — 96 94 — 96 = 484 
558,460 F M ur A .. | Stock 33 84% 48 4s. 9540 66 — 68 66 — 68 xd 67 - ai 5 6 7 
3,220,770 | Do. 6 % Pref Pref. .. | Stock | 6 6 6 | 6 1073 —1 p es xd| 1 1 M 610 7 
8,220,770 | Do. do: Stock 1 1 8l- | 25/- 26 268— 2613 26 + d 412 9 
47,725 | Anglo-Portuguese Tel. ^5 J Mort. Deb: Stock Red. | 100 5 b b 5 1014—1 102 —104 "E " al 416 4 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 1 93— 103 103 945 y 817 1 
1,449,176 | Commerc 1 Cable, Sting. 500 year 4% Deb. s Sk. k. Red. Stock | 4 4 4 4 84 86 — 8e54 851 +4 412 0 
16,000 | Cuba Telegraph . à 10 5 6 6 6 81— 9 82— 7 - és e 6 6 4 
6,000 Do. 10 x, Pref, eis et s 10 110 10 10 10 1 17 1 17 ne ex 5 14 8 
12.981 | Direct Spanish Telegraph, Oord. or 5 4 4 4 4 8 17 aM En 5 1 7 
6,000 Do. 10 % Cum. Pref. vs 5 10 10 10 10 $ 9 84— n h vs 511 1 
30,000 Do. do. 44 % Debs. T $5 50 4 Hi 43 4i 101 —108 101 —108 es xi es 497 5 
60,7101| Direct United States Cable 20 4 4 43 4 16à— 168 152— 16} xd es "S ss 418 6 
86,000 | Direct W. India Cable, 44% Reg. Deb., 1 toi, 200, R. | 100 Lh 44 4} 100 —102 100 —102 1 z 48 8 
4,000,000 | Eastern Telegraph, Ord. Stock Btock | 7 7 7 7 1824 —1353 180 —183xd | 184 1814 o 6 5 8 
2,000,000 Do. ^ Pref. Stock. 100 8 84 8) 34 84 — 86 B3 — 85 xd 85 83 es 424 
1,896,706 Do. Mort. Deb. Stock Red. Stock | 4 4 4 4 1 1044 1022 — 104 101 108} $5 816 7 
900,000 | Eastern Extension, Astralasia, and China Tele. | 10 |7 7 7 7 194— 13 12)— 1224 12% agg a 5 10 11 
752,400 Do. 4% Deb. Stock. Stock | 4 4 4 4 100 —102 100 —102 1014 ' 22 818 6 
300.0001 | ee 8. ries Tel, 4%: Mh 2d Il 25 * % & % 100—103 | 101-103 | 1014 | +4 | 317 8 
181,127 | Globe Telegraph and Trust 10 53 bi 5 5i 1 102 101 — 104 1015 | 1 e 59 5 
181,127 Do. do. 6% Pret. . T 10 6 6 6 6 7 1 1 3 134 188 131 . 4738 
150,000 | Great Northern Telegraph, of Copenhagen. 0e 10 20 18 18 * — 317 — 317 ek 8 x 5 13 4 
17,000 | Indo-European Telegraph i “a 25 |18 18 13 13 53 — 55 53 — 55 ik is : 615 8 
$41,380,400 | Mackay 9 Common . 8100 | 34% | 4 4 43 94 — 97 94 — 97 - 8 ; 478 
$50.000,000 Do. 496 Cum. Pref. .. 25 .. | $100 4 4 4 4 75 — 80 75 — 80 Ls ia ; 5 0 0 
394,190 | Marconi’s Wireless Telegraph xs ee 1 Nil | Nil | Nil ; Nil 1 — í T^ á 17;- 16/. , Nil 
72,880 | Monte Video Telephone Co., Ltd. Ord... or 1 6 6 6 6 % i t 1.— yi 18,9 18, A 6 4 8 
86.492 Do. do. do. 5 % Pref. ig 1 5 / 5 5 J 5 1— 33 M af by W Í 5 81 
2,225,000 | National Telephone, Pref. Stock  .. ..| 100 6 6 6 6 1044—1 1044—1054 1044 2 ; 518 9 
8,725,000 Do. . Def. Stock .. .. 100 5 6 6 |6 121 —128 121 —123 12:4. 121 i: 417 7 
15,000 Do. do. 6 % Cum. 1st Pref. .. ss 10 6 6 6 6 10 — 103 10 — 1 be. LSS o3 T 5 11 8 
15,000 Do. do. 6 % Cum. 2nd Pref. 10 5 6 6 6 10 — 1 10 — 10 d 5 11 8 
250,000 | Do. do. 5 % Non-cum. Srd P., 1 to 250,000 5 5 5 5 5 5 — 52, 5 — 573 - 515 53 ; 491 
2,000,000 Do. do. 84 % Deb. Stock Red. .. | Stock | 34 34 34 33 | 98 —100 98 —100 99 : 810 0 
1,983,598 Do. do. 4% Deb. Stock Red.. 100 4 4 4 4 99 —10: 99 —101 | 99 $19 8 
179,313 | Oriental Telep. and Elec. 1 to 171,504, „foliy paid. 1 7 8 8 8 1&— 113 17 3— IIA Xd 4 14 10 
50.000 DO do. do. j Cum. Pr 1 6 6 6 6 % i— 1 l5) — 15 xd 473 
195,965 do. do. Red. Deb. Stock.. | 100 4 4 4 4% 87 — 89 4— 89 88h 411 5 
99,400 Paciflo & European Tel.,4 % uar. Debs., 1 to 1, 000 | 100 4 4 4 4% 98 —100 98 —100 49 5 
11,899 Reuters ger ieu 8 |5 5 5 5 % 7À— 8 7 8 7s „„ +4 | 5 0 0 
145,955 | Telephone Co. of Egypt, 44 % Deb. Red. X .. | 100 43 44 4} 44% 99 —101 99 —101 : 491 
8,042 | Submarine Cables Trust. ' .. | Cert. | 6 6 6 6 4| 189 —196 130—133 xd ; 410 8 
190,000 | United River Plate Tele hone | 5 8 8 8 8 7 7 7àk— "à 77 1 : 5 8 6 
40,000 Do. 5% Cum. Pret., Nos. 1 to 40,000 5 5 5 5 5 5 5 51 14 547 4 711 
90,008 W. Coast of America, 1 to 30,000 & 53,001 to 53,008 24 | 2b 24 27 24% láÁ— 1 là— “13 i 412 8 
150,000 | Do. 4% Debs., 1 to 1 ,500 guar. by Braz. Sub. Tel. | 100 4 4 4 4% 98 —100 98 —100 400 
i 207,990 | Western Telegraph, Ltd., Nos. 1 to 207, 980 s 10 7 7 7 7 134— 14 133— 14} 14 131 418 3 
800,000 Do. 4% Deb. Btock Red. | 100 4% 14 4 4 100—102 1 102 T au i 3 18 5 
89,321 West India and Panama Telegraph . a T 10 Nil | Nil | Nil | Ni 1 a 17, 24— 92 28/9 2198 | .. Nil 
54,568 Do. do. 6 % Cum. Ist Freer. 10 |8% A le% 1400 9. — 101 |. 91— 10 i e jo. 15101 
4,009 Do. do. 6 & Cum. 2nd Pret. is da 10 Nil |£26 15 % 143 11 — 10 101 is 6 0 0 
80,0001 Do. do. 5 & Debs, Nos. to 1. 800 ../ 10 5 % 595,|595|5 % | 101$—1094 10141034 b: 116 7 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 
640,000 . Trams, 50% Cum. Ist one 1 n 5 5% 4j— 5 41— 5 99/43 | 96/3 500 
500,000 Do. 5 % 2nd Pref., 800,000 to 1,900,000 5 ix "m e 15 4 4 4à— 4 n 92/6 + 6 5 3 
4,465,674 Bo. 44 Deb Stock | Stock | | 4 4 91 — exl! 2 — os 925 P3812 8-0 
$92,387 | Auckland E. Trans. b 96 1st Mort Deb. Stock "x 100 5% | 5 b 5 108 —106 155 —105 T 415 8 
830,000 | Babcock & Wilcox, 1 to 530,000 " 1 20 $ 20 €, |20 % 24 ym E $5 ＋ 1 4 7 0 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 và 1 6 6 6%16% li— 1 và 400 
1,000,000 | British Aluminium 53 Mort. Debs. Red. | 100 vi " 5 ia ia 1 és " 5 9 7 
500,000 | British Columbia E. Rail Def. Ord. Stock ..| 100 6 8 8 8 187 —141 187 —141 - 518 6 
400,000 Do. Pref. Ord. Stock s - ix 100 6 5 6 6 118 —122 117 —121 ws | —1 419 3 
400,000 Do. 5 Cum. Perp. Pref. Stock T m 100 b 5 5 6 108 —111 108 —111 110j j oe 410 1 
239,000 | Do. lst Mort. Deb., 1 to 6,250 40 43% | 4 43% | 44% | .102 —104 100—102xd| .. | * 488 
212,600 Do. Vancouver Power Debs., 1 to 2 200 100 44% | 4 44% | 44% | 100 —103 100 —103 és | is 4 7 5 
193,901 | British Blectiie Erections a MCA 10 | Nil i i | Nil 1 3 1 16,6 | M Nil 
161,437 o. o um. Pre P^, dns 3 14% | Ni 3— 33 | 66/1 62/6 | + i 
1,478,653 | Do. do. 5 % Perp. Deb. Stock .. | Stock | 5 T 546,5 g 5 83 — 92 88 — (ub | A 5 8 8 
528,996 | Po. do. n 2nd Deb. Stock Red. 100 43% | 44% | 44% | 44 10 — 75 70 — 75 | 6 00 
100,000 | British Insulated and Helsby Cables .. 5 10 % [10 % 10 % 10 62— 7 62— 7 | | 61711 
100,000 Do. do. 6 95 Cum. Pref. 5 6 6 6 2 6 6— 6 6 — 412 4 
500,000 Do. do. 44 % 1st Mort. Deb. Red.. 100 Hi 6o | 44% 1 4 Hi 101 —104 101 —104 467 
201,579 British Thomson Houston 4 ae 8 bom 100 4 4496 % | 4496 98 —101 98 —101 . 491 
rit es ouse re to An ; ; ; ; ; 
400,000 I 8 M gite: 8 P d 6 | Nil | Nil | Nil | Nil w W A A | Nil 
1,816,853 ort. Deb. Stoo .. | 100 4 4 4 4 614— 61 l 6 6 0 
50,000 |tBrowett, Lindley & Co., bed. . | WAT Ii NA i j 88 85 | | Nil 
50,000 Do. do. 6% Cum. Pre t. 1 Nil | Nil | Nil | Nil 14/6 to 15 / 14/6 to 15, i Nil 
140,976 | Brush Electrical Engineering, Ord., 1 to 105,781 . 3 | Nil | Nil | NI | Ni | 0— 0 — NW up S Nil 
200,000 Do. do. Non-cum. 6 4 Pref.. c 2 Nil | Nil | Nil | Nil 0 — 0 — 88 a " Nil 
125,000: Do. do. 1 % Perp. Deb. Stock .. | Btock | 44% 44% 44% | 44% 87 — 42 | 87 — 42 sé * ok 10 14 4 
125,000 Do. do. % Perp. 2nd Deb. Stock.. | Stock | 44% | 4 $ 44% %% | 22—26 | 23— 27 ‘i » +1 18 19 3 
187,610 Calcutta Trams, H to 15, 610 5 8 6 & 4 43— Ok 44— 5 xd 98/9 92/0 | .. 410 0 
45,904 Do. 5 % Cum. Pref., Nos. 110 29,800... 5 5 5 5 5 4 5k 4g— 5k ET ae al 417 7 
850,000 Do. 4} % 1st Deb. Stock M 100 43% | 4à 44% 43 97 —100 97 —100 | .. =e * 410 0 
85,000 | Callender's Cable Construction ares | 5 15 % 15 % 15 % 10 % — 9 | ga 2 a 5 2 7 
40,000 Do. do. 5 Cum. Pref. 5 5 V 5 5 5 | 418— 54 Ü 5l 54. 459 
800,000 Do. do. 44% lst Mort. Deb. Stock Red. Btock , 44% | 44% | 44 44% 1033 —1054 100 —1033 1 F | 1 5 4 
491,222 Cape E. Trams., 1 to 491,222 . 1 Nil | Nil | Nil 2a 5 — À f— | "6 * Nil 
450, 000 Castner-Kellner Alkali, i to 450,000 . 1 8 % 12 12300 1230 242— 34 310—. 37. 61/9 60/- + 41; 319 4 
210,153 Do. do. 44% lst Mort. Deb. Stock 100 44% | 44% | 4 % | 44% | 105 —108 105 —108 1073 107 43 4 
1,890,690 | Central London Railway, Ord. Stock ; Btock | 4% | 3% a% 3% 63 — 65 62—66 | 64 | 63 —1 413 9 
554,655 Do. do. 4% Pref. Stock . | Stock % | 4% | 4 4% 81 — 86 84 — 86 84 418 0 
554,655 Do. do. Def. do. .. Stock 4 % 2 «X4 ds 2%, 44 — 46 44 — 46 454 | 44 470 
1,480,000 | City and South London Railway 125 bs .. | Stock | 24% 23 1 f 1396 273— 284 274— 283 ab 6 210 
85,000 COM DAD & Co., Po. 1 S sec es 8 5 5 Nil | Nil i— i Hm Nil 
0. ort. Re e 
100,0001| { 900 of £100, Pire) Le. .. * 5 * 5 * | 83 — 80 ar | - | 517 8 
| 
| — — 
* Unless otherwise stated, all shares are fully paid. t From Manohester Share List. 
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Rise +| Present 
Busnes cone Ret Yield 
Closing sre m wer — Fall — | per cent, 
Stock Dividends for the Quotations quos 18th. | Oct. 18th 
or last four years. Oct. llth. 2 8. d. 
NAME. Share. ^ — Highest, Low 5 311 
Present . 1 1xd 600 
Issue. e | i908: | 1909- 1— 1 E- PH 491 
MOM 1 [64 8464 |6 0101“ ee. 101 „ c [otn 
EMEN DEN b 1 T —1 | — € j 
280,000 Dick, Kerr & Co., 0% Cum. Prot, vel to 805,000 100 (4 ug ag 8 r= . a gli 
TIO qo a e 6% Pret., 1 to 60,000 15 25 NI Nil — 1 2c — 4 * 6 5 0 
50. Edison A Beek Ua Ae dace 13 5 % | ae 4 68 — 68 — 80 » T Nil 
828 F 19 151 77 — 80 m 7/6 | U8 10 1 8 
l be. „„ 10 7 465 3 i = ij oe ee eee A 
891,396 Do. 5 % and Deb. Stock Pro Prov. Certs. all pa. 1 | Nt Ta 74 t - i — s à an Ud "s 
Do. 1 7 — 84 . : : N 
113 100 Electric Construction T 11 Pret., , Lto Bl, 600. ; 10 5 $ Í | : : 4 1 80 — Y M 1 ri f ve : i 3 
81,890 Do. 10 Oo. (1 Cum. Pref. .. Stook 4 nil | Na 10— 1 Z i is 
l Electric . Deb. " 101— 1 E x . | 5118 
T Gt. N. & City Rail. dd Ord. PAP . 100 5 & 5 5 15 121— 12 53 55 .. » n 422 
$6,000 | Greenwood & do. W 4 J Mort xa Ora. 2 L| s ABS hs & hs $ 4% | 1-10 1079—1 lb} Ä . 
7 M ee h ee 3 
40:000 Henley'a (W. TO Selen eis Deb’ Stock | Stock do aie 45 10 E: H p oy s » e [8 x 
40,000 Do. wort. pe Works 10 10 N Nil il P Ks il 
Ee tery gen n e. E y 1 i T 
87 500 S UINer Done Overtiond Hallway; O Pref., fully paid 10 8 . 1 1— 2 el ee 
600,070 "London United Trams. 90008 10 100,000 : 000 10 5 5 3% 4o 66 — 70 A 10 40 665 je 4 ol 
899,990 Po. do. , Cur. Prot, 140 as, 10 15 1 1 864— 89 66 —69 2: m | sig | Nü 
125,000 | — Do. do 185 1st Mort. Deb. Stock. in ds 24% | 2 ee 23 — 233 15/6 Ah Lau 
Do. d ^x . | 100 I = 4 
b 5200 Metropolitan Consolidated uM WE. 100 Na | Ni a% 5% t i = 4 16/- ETT 
2,640,914 Do. District .. "Ord. E Nil | Nil | Nil | .. 2— 22 P 413 4 
E » — 99 e —1 
S301887 | Metropolitan „ Detd. 1 bh 59 a a | 9 — 99 1 1% | HÀ ‘eB | ya] bio 
814,016 Do. a 5 % Cum. Pref 100 | 44% | 48% | a% | 4 4, | 199 —131 98 — 99 984 a 
000 Do. do. 43 % Deb. Stock Red. fi 6) ms Pe Se | bo T — 1 i x 7 : : 
, Do. ° on Stock wi E 8 72 p 1 zm 
810,99, 200 Mexico Trama Co., Tet Mort. 60-year 5 % Gid. Bas. i 1 % - $ 5% 5 6 Ko 4 ah’ 85 5 ieee 5 H 0 
$9,000,000 N pr : "M : 165 E. db HE He Soh Se || b= aan Miaa LE 
945,500 43% Deb. Stock... ..| 1a 44 4% 4 * 1024—1034 | t3 : 
14400 | Teleeraph Construction and Maintenance, e 1 ub MIC | io | tou noe | 5| ^ 
140.0001] Do, Blectrie Railway, 8% Sip, Prior taen | e ree ie Ede MM E i | EKE 
, r ss os * | 14 
000 | Underground Elec 57 Nil i— 12 1 5 
2890000 Do. do. a income Bondi o 1 Nil 13 T 8 & 3% 1 — E | 60 — 70 | 
4,900,000 Eo: Robinson, 1 to 80,000 & 80 1 to 141,666 5 1 % 4“ 4% 60 — | = | 
66,666 | Willans & C. P., 80,001 to 80,000 & 135,00 100 4 | | 
48.406 Do. 4 Ist Mort. Deb. Stock . =e 
24 . 
i NIES. 
EEE PLY COMPA | 615 1 
ELECTRICITY SUP : 7 | 66! 
0 5 % %% d-7 | dw = TA 
Ord., 1 to 90,000 5 ; 7 7 7 100 —103 100 —108 70/ 68/9 3 417 4 
00,4 | Brompton & Kens, Hleo. Lt. Sup, Ord, 1 to. k | 100 17 Ta si 3i 4 à EE 
Do. b. Stock 6 44— 43 = i 4 
0000 | Central Electrio Su du "à Blectrisity Supply 24 ae | 95 M © fne 
“20,000 | Charing Cross 9953 Strand an Cum. p 5 di d iq | 4 M 2d M 31 
80,000 Do. City Undertaking” “ko, Cum. Pr UR i i T 4 01 99 —101 i ii} | +4 | 503 
ere Chelsea Electricity Supply, Deb. Stock Red. | Stoc 6 6 6 : l1j— 123 1 . m 4 710 
125.000 Do: Elec. Lighting, Ord. E 10 6 : S2 lee lee | 1 —1033 B i ND 
D) don Elec. 0 » as 16 
200% | Do b Db.Bue o so tber aS | 4 Ne | RG) WE | TEs E . 225 
40,000 Do. Db. x73 Stk. | e ar 4493 1 94 16 7 0 
400,000 Do. 44% and 2 l Power Ord.. 5 7 5 5 2 94 94 7 7 17 i 5 6 8 
Sein | Geax unty of Durham . 8 0% Pref. % 4 7 7 ut 11 Uy; [435 
60,000 no a do. 5% is d te Dob, i lee lala eke MI-IMI ee 10 it qoe e 
988 County of London ERE s "Prof 40 001—860, 000 i 30 i 1 104 un 100 -us ; i: Ni l 
s Do. do. Deb, Stock 447 4 i i : | 515 
400,000! Do. = 2nd. Deb. _ Stock .. iu Nil xn SU Nil 1 1 q5 — T8 81 H u 1 
uen Edmandson' 's Electric Corporation DP " ad 405 4496 | 43 5 — rt ar B 41 i 
80,000 D do. «3 en Go bod $500 1% | sic A 53 4 — E 45— 493 | 99 ZITT 
$20,600 Electrical Dev. Co, of Ontario, 560618 m 5 810 Ba 5 5 9 93 99 —102 T Nb 4M 7 
0050 Folkestone, 1 to 10, m B 1 to 10,000 ꝶ92:i1]ꝗ/4 4 100 43 | 4 d d 7— —1 . 610 4 
000} Do  '55* Cum Stock 8 [94 100}—1 i ' 45 
80,000 o. top iat Pee . 100 os dox 3 8 a 92 — 96 ; TE 
D . oe rm un sa b 
15,000 Hove, 1 to uia Power Co., 5 % Gold Buds. . d. 5 10 10 4 4 95 1 14 oe q 
' we 4 — 1 . 99/43 471 
VEU Kapsel Knightsbridge 7 5e Stk. | Stook |4% | 4. 128 | H- NH 4 LENS H 
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THE INEXACTITUDES OF OIL TESTING. 


By WILFRED YORKE, A.M.I.E.E. 


PROBABLY of all the products of nature there are none so 
perennially interesting to the engineer as coal and lubricating 
oil, since they are both from the character of their uses 
intimately connected with the attainment of the highest 
efficiency, attributing to the latter word its broadest meaning. 
Yet the purchasing of these commodities has been, and in 
a vast number of cases is even yet, accompanied by barefaced 
inconsistencies. | 

Coal, on the one hand, was bought simply as—coal, though 
latterly the more enlightened of our engineers look upon it 
in its true light as a combustible, buying on a heat basis, and 
rightly making a reduction for inert matter in the form of 
ash or water content. 

In contradistinction to this, the purchase of oil is usually 
effected by some form of specification, bristling may be, with 
& multiplicity of physical or chemical tests so peculiarly 
applicable to lubricants, which are usually of no value and 
betray absolute ignorance of the elements of oil refining. 
The danger lies in the fact that these tests are so simple 
that the veriest tyro of a student can manipulate them ; this, 
coupled with the direct application of the results by the non- 
scientific mind, leads to the selection of an unsuitable oil, to 
the detriment, if not ruin, of the machinery. Further, these 
tests simply serve to characterise the oil under conditions 
which do not pertain in practice, and in the majority of cases 
have not the slightest bearing on the qualities of the oil as a 
lubricating agent. 

The writer holds that the latter is the only fundamental 
standard (other things being equal) by which to judge any 
oil, and it is in line with the purchase of coal as an 
evaporating agent. 

Mineral oil is a natural product, and as such is liable to 
vary in its composition from time to time, even from the 
same well. Hence the imposition of a binding set of 
physical or chemical tests is as ridiculous as to expect a 
certain fixed percentage of carbon, oxygen, &c., in a coal, 
even from one seam. By stringent adherence to his oil 
specification the engineer may hoist his own petard, since 
the oil will probably be doctored to comply with the tests 
required, thereby deteriorating what might otherwise be a 
good lubricant. 

In pointing out some of the fallacies of these tests, the 
writer hopes they will be shorn of much of the importance 
hitherto given them, and relegated to a very minor position 
when the choice of a lubricant is in question. 

The tests to which an oil lends itself include density, 
viscosity, flash point, fire test, guminess, acidity, evapora- 
tion, &c., though the chief, and in some cases the only, 
essential property of an oil, namely, its emulsifying tendency, 
is left severely alone, and the writer is forced to the conclu- 
sion that this is solely due to ignorance. 

LDensil.— The density (or specific gravity) of any sub- 
stance is simply its relative weight compared to that of water, 
and though the estimation of this as a measure of the quality 
of an oM, has now fallen largely into desuetude, it would 
not be difficult to find engineers even to-day who excuse 
themselves by asserting that it serves to cheek the 
* quality " as the oil is delivered from time to time. Such 
an aspect is quite erroneous, since (as pointed out above) 
mineral oil is a natural and not an artificial product, and 
cannot therefore have immutable properties. 

Hence it follows that the insistence on a certain density, 
which may have been found suitable in some previous con- 
signment, will be met either by blending or doctoring, the 
results of which are not always happy. | 

Viscosity.— Viscosity may be termed the measurement of 
the fluidity of an oil, and is therefore usually regarded, and 
rightly so, as an important characteristic of a lubricant. 
But the methods by which this factor is generally estimated 
are often so gross as to vitiate entirely its value when com- 
paring different oils. | 

Specifications can still be encountered where the viscosity 
of a machine oil is stated for some fixed temperature, usually 
between 58° nd 70°F. The absurdity of this is apparent if 
the temperature at which the oil will subsequently work is 


borne in mind. It is just possible that the oil selected on 
account of its higher viscosity at the testing temperature, has 
a much lower viscosity at the working temperature than the 
oils rejected. 

Hence the importance of measuring the viscosity over a 
wide range of temperature cannot be too strongly urged, and 
this is the only true and equitable method of comparing 
several samples. The resultant curves should be super- 
imposed to indicate their relative values. 

Even then very little weight can be attached to such 
curves, if the oil in its working environment comes into 
contact with water. 

As pointed out by J. E. Southcombe (ELECTRICAL 
REvIEW, Vol. 66, p. 235) all mineral oils tend to emulsify, 
and hence a lubricant (selected from the standpoint of 
viscosity) because of this tendency to form an emulsion, may 
be much inferior to a rejected oil, which, though of a lower 
viscosity, is not so readily miscible. 

The reservation which should accompany the acceptance of 
tests for viscosity is therefore patent. 

Whilst on this point, it can safely be said that most errors 
in lubrication are committed by the use of too thick an oil. 

For example, taking the hypothetical case of a turbine 
bearing where the normal working temperature is 75° F. 
above the surrounding air, it can at once be assumed that 
this temperature is solely due to friction. ! 

The machine when starting from cold is being supplied 
with an oil that is a poor lubricant because of ite too high 
viscosity. In consequence heat is generated, which causes 
the temperature of the bearing to rise, and thinning the 
oil at the same time reduces the coefficient of friction. The 
temperature continues to rise until the oil attains such a 
viscosity that it can absorb and carry away the heat of the 
bearing friction as it is generated. In other words, the oil 
has to be heated to 75° F. above the atmosphere before it 
has a viscosity suitable for use on this particular bearing. 

It seems only reasonable to argue that a similar but 
thinner oil, having an equal viscosity at a much lower tem- 
perature, would be vastly preferable, and would enable the 
bearing to be run much cooler. 'The viscosity curves men- 
tioned above would be of assistance in such a case. 

In coming to cylinder oils, the measurement of their 
viscosity affords but little indication of the quality. 

The practice of taking the viscosity at 212^ F. has now 
been generally discarded, though it is still to be found in 
many quarters. Such a figure has neither sense nor reason 
to support it, for a cylinder oil is never used at this limiting 
temperature. If viscosity curves (as advised for machine 
oils) be plotted for a series of cylinder oils between, say, 
212? F. and 600° F., it will be found there is very little 
difference above about 400° F. between the various samples, 
however much they may differ at 212? F. The absurdity of 
the latter figure is therefore evident. | 

In commercial use a cylinder oil becomes something quite 
different. It is used in the form of a thin film on the walls 
of an engine cylinder in the presence of steam at a high | 
pressure and temperature, and probably superheat. The move- 
ment of the piston over such a large area is an ideal one for 
thoroughly mixing the oil with the water of condensation. 
All oils emulsify, some hold quite a lot of water, while others 
will form a complete emulsion. 

The oil, therefore, in its working province, is something 
totally different as regards its physical properties to the 
virgin oil, and to place any weight on the viscosity tests 
made on a cylinder oil before being put into use is mani- 
festly bad practice. 

Evaporation.—One often hears when the behaviour of a 
cylinder oil is being discussed, in conjunction with some of 
the oil residue taken from the engine cylinder as the 
subject of the post mortem, that the oil is carbonised " or 
burnt. 

Such a conclusion is quite mistaken, for although the 
working temperature may be high, it is usually accom- 
panied by a high pressure. Under this pressure the oil 
would have to assume an excessive temperature before 
burning, and it can therefore be said that very little loss by 
evaporation occurs during the working period. 

When, however, the engine is shut down, the pressure will 
be removed and evaporation of the hot oil will take place. 
(The same thing can be noticed on an engine where, due to 
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a leaking stuffing box, the escaping steam will carry globules 
of hot oil with it into the surrounding atmosphere, the 
sudden reduction of pressure vaporising the oil.) 

A succession of such periods of rest will eventually produce 
a deposit in certain portions of the cylinder, but no deduction 
as to the quality of the oil can be made from the nature of this 
deposit. The impurities suspended in the steam will have a 
much greater bearing on its formation than those embodied in 
the oil—and in cases where this residue has an objectionable 
appearance (1.e., ‘“carbonised,” gritty, or sticky), it will 
invariably be found that providing the oil is of a reasonably 
good quality, the steam-raising conditions are of an in- 
different nature. No amelioration can be expected, however 
much the quality of the lubricant is improved, until the 
necessary correction is made in the boiler plant. 

It is therefore essential to have some knowledge of the 
steam (as regards impurities) before adjudicating on such 
residues. 

Oil Testers. —'The type of so-called ‘“oil-tester” in 
general use consists in principle of some form of dynamo- 
meter, and though primarily intended, and usually used for 
comparing the lubricating properties of oils, its real and 
only value is in research work on frictional experiments. 

To test a set of samples of oil intended for use, say on 
very heavy bearings, in such an appliance, and then to indi- 
cate from the figures obtained that a certain oil is the best 
of the batch, is obviously unfair. The correct and only 
deduction to make is that the selected oil is the most suit- 
able one for the oil tester; it may fail utterly on the bearing 
for which it is chosen. 

Cylinder oils, too, are very often tested in this type of 
apparatus. The results are, of course, quite artificial, in that 
they indicate the performance of the oils in the oil tester only, 
and cannot possibly be looked upon as a guide to the subse- 
quent behaviour of the oils in a steam engine cylinder. 

The measurement of the friction-reducing property of any 
oil should, therefore, be made in situ under normal working 
conditions on the particular bearing or cylinder for which it 
is intended ; or alternatively, in an oil tester which duplicates 
in every detail the conditions under which the oil will have 
to eventually work. 

Having thus demonstrated some of the more glaring in- 
accuracies at present existing, the writer would put forward 
the following series of tests as the more acceptable ones from 
a purely scientific aspect. The tests suggested are as fol- 
lows, and the order in which they are placed is an indication 
of their relative values, viz. :—Purity, emulsifying property, 
friction-reducing property, viscosity, flash and burning points 
and evaporation. 

Purity.—lt is now generally conceded that a mineral 
lubricating oil stands a better chance of success if used in 
the pure state rather than blended (or doctored) with alien 
substances. "Though the introduction of such material may 
greatly improve the ** body " of an oil, and enable it to more 
satisfactorily withstand various physical tests, yet it may, on 
the other hand, seriously jeopardise the lubricating power of 
the oil, which is uncontrollable, and is, after all, the chief 
property to be considered. 

Under this heading would be included tests for animal or 
vegetable oils, gums, tar, oil ** thickener ” or pulp, together 
with the estimation of acidity or alkalinity. 

Emulsifying Property. —'The sad neglect which has 
hitherto been afforded to this most important attribute is to 
be much regretted, for many situations are conceivable where 
it may rank as the determining factor. 

It is to be remarked in this connection, that a mineral oil 
may emulsify readily with water from one district, and yet 
may show no inclination to mix with water from another 
area. It is important, therefore, when investigating this 
tendency, that the treating water be taken from the actual 
situation. ‘This naturally implies the use of the condensed 
steam from the particular engine or plant when trying 
cylinder oils. 

The good results achieved with an oil in one plant are 
therefore not necessary applicable to another and similar 
plant, unless the characteristics of the water in each are 
related. 

When the comparison of various cylinder oils is under 
discussion, the emulsifying tendency should be regarded as 
the most significant, for the conditions under which these 


oils work are such as to completely satisfy any miscible 
tendency. 

The chief drawback to an emulsified cylinder oil are— 

(a) The lubricating power is much reduced, and a greater 
quantity of oil is required. 

(b) The emulsion is more easily washed from the cylinder 
walls, which also increases the consumption. 

(c) The pollution of the condensed steam when, owing to 
the very intimate connection between the oil and the water, 
its use for boiler feed purposes is undesirable unless a costly 
purifying plant is employed to destroy the emulsion. 

J. E. Southcombe, in the article referred to previously, 
states there is a definite relationship between the emulsifying 
property of the oil and the interfacial tension of the oil to water. 
Though the promised amplification of this statement has not 
yet appeared, it is logical to expect that an investigation of 
the relative surface tension of an oil to water is the readiest, 
and at the same time most delicate, test to make when 
arriving at the emulsifying nature, and the results would be 
strictly comparable from a scientific standpoint. | 

Friction-reducing Property:—The investigation of this 
should be made on the actual machine or engine for which 
the oil is being intended, and the results obtained applied 


only to this machine or machines of the same characteristics. 


If an oil tester is used, it should, as mentioned, be a 
replica of the situation for which the lubricant is being 
chosen. 

Viscosity. — As stated previously, the determination of 
viscosity must be made over wide rangesof temperature and 
the results shown graphically. If the situation is such that 
the oil has a tendency to emulsify the effect of this must be 
incorporated. 

Flash and Burning Points.—These temperatures are 
useful, in. that they show what margin of safety exists 
between the highest working temperature, and that of 
volatilisation. 

Evaporation.—The estimation of this factor is of value 
more particularly in the case of cylinder oils, as it 
demonstrates the percentage content of the lighter hydro- 
carbons, which, owing to distillation, is not an effective 
lubricant. 

In conclusion, the writer would reiterate the fact that the 
lubricating power of an oil is uncontrollable, and the physical 
properties are subject to manipulation only within wide 
limits. 

If, therefore, the various tests applicable to lubricants 
be regarded conjointly as so many standpoints of companson 
only, and in no degree a method of ascertaining the quality 
or power of an isolated sample, they assume a certain value. 
and should assist in the choice of a lubricant for any given 


purpose. 


LIABILITY OF ELECTRICAL CONTRACTORS 
FOR ACCIDENTS IN MINES. 


[FROM A LEGAL CONTRIBUTOR.] 


THE trouble which is sometimes occasioned by accidents 
through alleged short-circuiting in mines, not unnaturally 
leads the mining engineer to consider the legal position. 
What is the legal liability of the electrical contractor who 
has installed the plant ? If it can be shown that a disaster 
has happened owing to defective insulation, can the hlame 
be attached to those who put in the plant ? 

In the matter of laying cables, and, indeed, upon the 
question whether electricity should be used at all, those who 
work a coal mine should always be guided by persons 
who have expert knowledge. Given all the conditions 38 
to danger of short-circuiting being brought about owing © 
cables being worn and frayed by the traffic and work of the 
mine, it is for the electrical engineer who has charge of the 
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job to see that risk is reduced to a minimum. At the same 
time it is clear that, having regard to the great risk of 
breakages below ground, no firm would guarantee that a 
short-circuit would be.a thing impossible. What we desire 
to see is where the liability of the electrical contractor ends 
under the conditions which usually obtain. 

Let us examine, in the first place, the Form of Model 
General Conditions for Electricity Works Contracts which 
have been approved by the Institution of Electrical Engineers 
with a view to seeing whether, if those conditions form the 
basis of the contract, any liability rests with the contractors 
after the conclusion of the work. Clause 31 of these con- 
ditions provides that :— 


The contractor shall properly cover up and protect such of the 
work as may be liable to sustain injury by exposure. He shall also 
take every necessary, proper, timely, and useful precaution against 
accident or injury to the plant, and shall be and remain answerable 
and liable for all losses, damages or injury which, during the pro- 
gress of the work, and until it be taken over, may arise or be occa- 
sioned by the acts or omissions of the contractor or his servants, 
but not for any subsequent consequential loss or damage, nor for 
any breakage or injury, wholly or partially caused by, or arising 
from, the acts of the purchasers or others, or due to circumstances 
over which the contractor has no control. 


The clause also provides that, until the plant has been 
taken over, the contractor shall indemnify the purchaser 
from all claims under the Workmen’s Compensation Act, 
1906. 

It will be seen that howsoever this clause protects the 
owner until the completion of the works, it affords him no 
protection after that time. The period of liability is 
further defined by Clause 45, which relates to ** Maintenance.” 
It is there provided that :— 


Until the final certificate shall have been issued, the contractor 
shall be responsible for any defects that may develop under normal 
and proper use arising from bad materials, design or workmanship 
in the works. When called upon, in writing, by the engineer to 
remedy such defects, the contractor shall do so with due diligence, 
and unless such defects be remedied by the contractor within a 
reasonable time, the contractor shall be responsible for all losses 
and damages sustained by the purchasers through such defects, 


Consideration of the two clauses to which we have referred 
shows that, if the common form of contract be adopted, 
the liability of the contractor practically comes to an end 
when he finishes the job ; and even during that period he is 
not to be liable for the consequences of any accident for 
which he is not responsible. A fall of roof, for instance, 
which caused the break of a cable, and a short circuit, would 
impose no liability upon him. No electrical firm could be 
induced to sign'a contract, which made them insurers of the 
work for all time. 

We are unable to quote any cases which deal directly with 
the liability of electrical contractors who have been bound by 
clauses similar to those above set forth. Nor has the 
question of liability been considered in any cases which bear 
very directly on the point under discussion. This absence 
of authority is, to a large extent, accounted for by the fact 
that any disputes which do arise are heard behind closed 
doors of an arbitration court. 

One point, however, is clear, namely, that in employing a 
firm of electrical engineers to scheme out an installation, the 
owners or lessees of a rhine must necessarily leave something 
to the judgment of those who are familiar with the peculiarities 
of electricity : and people cannot be held liable for the con- 
` sequences of a mere error in judgment. In one case 
(Fulham Borough Council v. National Electric Co., 1906, 
10 J.P., 55) a contract for the installation of electric light 


in a building to be used for the purposes of baths and wash-. 


houses provided (infer alia) “ that the whole of the work is 
to be carried out in accordance with the existing rules as 
framed by the Phoenix Fire Office." Rule 5 of these rules 
provided that: Where a system of metal tubes is 
employed, the metal tubes should be earthed, except 
in those cases where earthing would not be desir- 
able." A system of metal tubes was employed for the 
work, and in consequence of such tubes not being earthed, a 
bather received an electric shock which caused his death. 
The local authority which owned the baths paid damages in 
respect of the death, and sought an indemnity from the con- 
tractors. In the proceedings against the contractors, the 
arbitrator found that earthing the tubes would not have 


been desirable. so far as risk of fire was concerned, but 
would in fact have been desirable so far as risk of accident 
to bathers was concerned. It was held that there had been 
no breach of contract, and that therefore the wiring con- 
tractors were not liable. The lesson taught by this case is 
that, in drawing up a contract, the first consideration should 
be the safety of the men working in the mine. Electrical 
contractors might well be put upon such terms that safety of 
life and limb would be considered before cheapness of con- 
struction. i 

It remains to consider whether there is any limit to the 
liability of the mine-owner for the consequences of an 
explosion which has been caused by a short-circuit. With 
regard to the pit men themselves, their right to prefer claims 
under the Workmen’s Compensation is absolutely clear. The 
accident would arise out of, and in the course of, the employ- 
ment. Again, it might easily be said that the accident was 
caused by a “ defect in the ways, works, machinery or plant,” 
for which the employers would be liable under the Employers’ 
Liability Act. It isto be observed, however, that there is 
a section in the Workmen’s Compensation Act by virtue of 
which the employer, having paid compensation to the men, 
might seek an indemnity against the electrical contractor. 
For instance, if the accident took place in circumstances 
creating a legal liability in the contractor to pay damages to 
the miner, the miner’s employer might have to pay compensa- 
tion in the first instance, but the electrical contractor could 
be made to indemnify him. | 

Thus, suppose that during the execution of the works, the 
installation was negligently left in such & condition that 
when the current was switched on, a short-circuit occurred 
and a miner was injured, he could claim damages from the 
electrical contractor. This liability is based upon the well- 
known case of Hearn v. Pender, 11 Q.B.D. 508, where it 
was laid down that: Whenever one person is by circum- 
stances placed in such a position with regard to another, 
that everyone of ordinary seuse who did think would at once 
recognise that if he did not use ordinary care and skill in 
his own conduct with regard to those circumstance, he would 
cause danger of injury to the other person, or property of 
the other, a duty arises to use ordinary care and skill to 
avoid such danger." Application of this principle will relieve 
the mine-owner during the time the contractors are executing 
the work ; but, as we have seen, it would afford no protec- 
tion after his liability to maintain came to an end. 

The conclusion, then, to which one is driven by the con- 
sideration of so much of the law of England as is applicable 
to the facts, is that the electrical contractor is in no sense an 
insurer. His liability practically ceases when he leaves the 
job. 


REVIEWS. 


1. Theoretische Telegraphie. By Dr. F. BnErSIG, Professor 
und Ober-telegrapheningenieur im Reichs-postamt. 


2. Die Grundlagen der Bautechnik für oberirdische Tele- 


graphentinien. By K. WixNIG, Telegrapheninspektor, 
Frankfart-A.-Main. 

8. Die Stromversoryung der Telegraphen und Fernsprech- 
anstalten. By G. KxNoPr, Ober-postinspektor, Berlin. 


Brunswick : Friedr. Vieweg & Sohn. 


The above books form Vols. VII, VIII and IX of the 
excellent series of handbooks of technical telegraphy and 
telephony, which are being published under the editorship 
of Geh. Postrat Th. Karrass, the eminent Engineer-in-Chief 
of the German Post Office, who is himself writing a history 
of telegraphy for the series. 

1. Theoretical Telegraphy.—Those who have read the able 


articles by Dr. Breisig on the theory of telegraphic and 


telephonic transmission, which have appeared in the Elek- 
trotechnische Zeitschrift and other periodicals, will welcome 
a formal treatise from his pen on theoretical telegraphy, and 
they will not be disappointed in the present work. It is, in 
our opinion, the best—perhaps we may say the only—book 
on the higher mathematical theory of telegraphy which has 
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yet appeared. The greatest mathematicians, from Lord 
Kelvin downwards, have applied all the resources of analysis 
to solutions of the *“ telegraphic equation" and similar 
problems relating to submarine cables, but it was reserved 
to Oliver Heaviside to explain the real effects of resistance, 
capacity, self-induction and leakance in regard to the trans- 
mission of signals and of speech through electric circuits. 
Twenty years ago most practical men looked upon self- 
induction as an uumitigated evil, to be counteracted and 
got rid of so far as possible, not only in telegraph but in 
telephone circuits, and when Heaviside pointed out that its 
effect was wholly beneficial and of immense importance in 
telephony, his theories were disbelieved and ridiculed. The 
K. R. law held the field for a time, and as has been caustically 
remarked, “ The use of this law would have prevented long- 
distance telephony in England, even had there been any long 
distances." But now every intelligent engineer recognises 
the absolute necessity for scientific and mathematical know- 
ledge in dealing with the problems of modern telegraphy and 
telephony. In fact, it is safe to say that for every man 
engaged in telegraph work who ten or a dozen years ago 
possessed a fair knowledge of mathematics, there are now 
twenty with a competent knowledge of the higher mathe- 
matics and of physics. To such men—those of them who 
read German Dr. Breisig's book will appeal. His style is 
a dmirably clear; he never loses himself in long, unwieldy 
sentences, and is never obscure. 

In order that the telegraph engineer may be able to keep 
pace with technical advances and form an independent judg- 
ment on the various questions which arise, he must have a 
wide knowledge of the science of electricity, nearly every 
branch of which has application in telegraphy. There is, 
therefore, ample room for a book which shall include the 
fundamental principles of the whole subject, whilst dealing 
more fully with those questions which are of special 
importance in technical telegraphy. "This need Dr. Breisig 
supplies in the present work. He starts from Maxwell's 
field equations for stationary bodies, which when put in their 
most general form express the fundamental laws of 
electrodynamics. They then appear as generalisations of 
Biot and Savart's law, and of the law of induction, which 
were both discovered by experiment. The generalisation 
rests on the hypothesis of the existence of a medium, and 
that displacement currents follow the same laws as currents 
in conductors. This use of the fundamental equations of 
the electric field as the basis of subsequent developments 
has the advantage that the various phenomena may be 
deduced as particular cases of the general law. It is never 
necessary to adopt new hypotheses which involve extensions 
of the previous ones, büt rather to introduce limitations, and 
no further proof of the truth of the fundamental law is 
rendered necessary. 

It is not possible to give more than a brief outline of the 
contents of the book. In Part I, after dealing with the 
electromagnetic field and the quantities which determine it, 
the author devotes about 20 pages to vectors, explaining the 
usual operations—addition, subtraction, multiplication, &c. ; 
the geometrical representation of fields by scalars and 
vectors; the surface integral of a vector ; divergence, line 
integral of a vector; rotation of a vector, &c. A consider- 
ation of Maxwell's equations follows. 
the theory of potential and its applications ; electric dis- 
tribution ; the capacity of various conductors and cables ; 
antenne for wireless telegraphy. Parts III to VI treat 
respectively of stationary fields, including the inductance of 
circuits ; quasi-stationary fields, including the various com- 
binations of inductance, resistance and capacity; electric 
oscillations in condenser circuits ; sustained. electric oscilla- 
tions, including the theory of the telephone, the disturbance 
of telegraph and telephone circuits by power circuits, &c. 

Part VII deals with subjects which are of the greatest 
interest at the present time—namely, the propagation through 
an electric circuit of persistent sine currents or electric waves, 
and the amount of attenuation. and deformation, or dis— 
tortion, which the waves undergo in transmission: for 
upon the degree of attenuation and of distortion the 
distance to which telephonie speech is possible through 
a given circuit, and the clearness with which it will 
he heard, depend. The whole subject is very ably 
dealt with by the author. After giving the fundamental 


Part II deals with | 


equations—based on the conductor resistance, self-inductande. 
leakance and capacity of the line per unit of length—and 
deducing the important wave-length and attenuation con- 
stants, he considers the incidence and reflection. of waves, 
and shows graphically by means of spiral diagrams the 
resultant potential or current (%) when both wires of the loop 
are disconnected at the distant end, (6) when connected with 
an instrument at the distant end. Other subjects dealt with 
in this part are : Composite lines, their constants, apparent 
resistances, &c.; electric waves, damping, distortion, signi- 
ficance of distortion in telephony, effective values of 
resistance, inductance, leakance and capacity at high 
frequencies, and the measurement of these quantities; sub- 
stitution " lines, that is, artificial lines so constructed as to 
imitate in respect of resistance, inductance and capacity an 
actual line, and to serve as a standard of comparison for its 
speaking efficiency (the arrangement described, known as 
the H arrangement, appears to offer some advantages from a 
theoretical point of view over the standard cables in use in 
England and America; but the whole subject of standard 
cables for telephonic purposes requires, in our opinion, further 
investigation, as there are not only elements of uncertainty 
in their construction due to the effect of ^ leakance 
(which is by no means a negligible quantity), but 
the use of an arbitrary instead of an absolute standard 
is an anachronism) ; the methods of diminishing damping, 
by loading,“ or increasing the self-inductance of the 
circuit, the theory of continuous loading on the Krarup 
plan, and of Pupin’s method of inserting inductance coils at 
intervals, are fully given. Part VIII gives the theory of 
the transmission of telegraphic signals through long cables. 
and Part IX deals, among other things, with the flow of 
energy, the dependence of resistance on frequency, the mag- 
netic screening effect of eddy currents, and the electric waves 
of wireless telegraphy. 

The above remarks can give but a very inadequate idea 
of the scope and contents of the work, which is a valuable 
contribution to technical literature, and can be confidently 
recommended to telegraph and telephone engineers. 

2. The Construction of Aerial Telegraph Lines. —Generally 
speaking, the usefulness of a German or French text-book 
dealing with telegraphy is, toan English reader, very limited, 
owing to the fact that the systems described differ so widely 
from those adopted in his own country. This objection, 
however, does not apply to the present work, which is largely 
devoted to such general principles as are applicable to any 
system of line construction. Like Dr. Breisig, the author 
has a clear style, and the diagrams and figures which accom- 
pany the text are exceedingly good. The book is divided 
into four sections. Section I contains an excellent introduc- 
tion to analytic and graphic statics, with application to roof 
trusses, frames, &c. Section II is on the strength of 
materials. Section III deals-with materials of construction. 
The author does not confine himself to the properties of 
the manufactured article, with which the engineer is, per- 
haps, most concerned, but describes the metallurgical 
processes by which iron and steel, copper, zinc and 
(more briefly) tin, lead and aluminium are produced. The 
process of galvanising, and the various tests to which metals 
are subjected, are also described. The various preservative 
processes for preventing decay in wooden poles by the 
injection of chloride of mercury (kyanising), coppe" 
sulphate (boucherising), chloride of zinc (burnettising). 9f 
creosote, are fully described, and other processes which have 
been proposed are briefly noticed. From the records of the 
German Administration, extending over a period of 50 years, 
it appears that the mean useful life of poles treated by the 
different processes is :—Copper sulphate, 11:7 years: Ane 
chloride, 11:9 years; mercuric sublimate, 13°7 year: 
creosote, 20°6 years. With regard to msulating materials the 
development of forms of insulator is traced, and the mant" 
facture of porcelain and glass insulators described. 

In Section [V the mathematical problems to which the 
calculation of stresses in freely suspended wires and the 
relations between stress and sag or dip give rise, are vel? 
thoronghly gone into, and several worked examples cii 
given which will be of help to the student. Similarly, the 
strength of wooden and iron poles, simple and compoun": 
and the stresses to which they may be subjected under ae 
conditions, are fully investigated and numerical examples 
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given. Finally, a design for an iron lattice mast 80 metres 
high, together with the relative calculations, is given. 

The book is, to a great extent, mathematical, and in this 
respect differs widely from the older treatises on line con- 
struction. The author does not hesitate to use the methods 
of the calculus where necessary. The work should be of 
great use to the serious student of telegraph engineering. 

3. The Supply of Current for Telegraph and Telephone 
Installations.—This work is of a more special character than 
either of the two preceding ones, and although it contains 
much valuable information, will not appeal to so wide a 
circle of readers. Since primary batteries have been to a 
very large extent replaced by secondary cells for telegraphic 
and telephonic purposes, the book deals specially with the 
latter, and with the motor-generators, switching arrange- 
ments, safety devices, measuring instruments, &c., used in 
connection therewith. Primary batteries, although the 
principal types are described, naturally take a subordinate 
place. 

The methods of calculating the current required for Morse 
and Hughes circuits in telegraphy and various central 
battery and local battery systems in telephony are given in 
Section I. Section II deals with () primary cells, their first 
cost, cost of maintenance, &c.; (b) Secondary cells, their 
construction, behaviour in working, capacity, faults, cost, 
&c.; (r) Motor-generators for charging accumulators, ring- 
ing machines, Hughes motors, pole changers, and rectifiers. 
The principal subjects in the remaining section (III) are: 
(«) Switchboards, measuring instruments, switches, and 


other. usual accessories; American plan of working tele- 


graph circuits and telephone systems direct from dynamos ; 
parallel arrangement of primary and secondary batteries ; 
charging accumulators by dynamos, &.; (b) Leads and 
safety devices. Some general considerations on direct-current 
generators and motors, and alternating-current generators 
and motors, are given in an appendix. Like the other books 
of the series, the present work is well printed, with 
excellent diagrams and figures, and will be of interest to 
those: specialists who desire to make themselves acquainted 
with the latest German practice in the use of secondary cells 
for telegraphic and telephonic purposes. . : | 


The Design of Marine Tubular Boilers. By J. D. 
McKnicut and A. W. Brown. London: The Technical 
Publishing Co., Ltd. Price 3s. 6d. net. 


This is quite a valuable book. The object of the authors 
was quite simple, and they have attained it. They wanted to 
show the main lines upon which marine tubular boiler 
design is carried out. There are 15 excellent plates showing 
details, general arrangement, &c., in the manner of the 
drawing office. All of the calculations are given. The 
boiler designed is of the pattern mentioned above— total 
heating surface 2,270 sq. ft. It will give the student a 
capital idea of drawing-office work if he takes hold of the 
book and works out the problem of the design of the boiler 
step by step, as it is done therein. He should also make the 
drawings. The same advice may be given to the ambitious 
draughtsman. One cannot learn drawing-office work by read- 
ing, but this book will show one how to carry out the design 
of a boiler. One must use his note book and drawing 
board, &c., to obtain full value from the book. The authors 
have had in mind the design of one type of boiler only, and 
they have done that so well and thoroughly that it is to be 
hoped they will show the student how to design locomotive 
and water-tube boilers also. They know how to present 
solutions of the ordinary difficulties of design. 7 


Leitfaden zum Elektrotechnischen Praktikum. By Dr. G. 

Brion. Leipzig: B. G. Teubner. Price M. 10. 

This is a useful book of reference for those engaged in 
electrical testing work, either in the laboratory or the 
workshop. | | 

It not only describes the methods of carrying out the 
experiments, but also explains the underlying principles in 
most cases, and the writer often adds valuable hints obtained 
from an evidently wide practical experience. | 


Practically the whole ground of electrical engineering is 
covered, and, where necessary, further information can be 
obtained from the useful list of text-books given in 
connection with each chapter. | 

The fifteen chapters deal with: General information on 
measurements and units, usual current sources employed in 
experimental work, description of the up-to-date electro- 
technical laboratory of the Dresden Technical College, 
electrical instruments, measurements of. potential, current and 
power, resistance measurement, the measurement of inductance 
and capacity, tests on cells, magnetic measurements, alter- 
nating current measurements, tests on D.C. motors and gene- 
rators, tests on single and polyphase machinery, tests on 
rotary converters, and photometric tests. | 

With so much ground to cover, the treatment, naturally, 
cannot be quite complete, so that here and there the ex- 
planations given will hardly satisfy the student, and reference 
to other books may be necessary, but on the whole the book 
combines the requirements of a practical laboratory guide 
and a text-book very skilfully. 


EVENING CLASSES. 


AT the close of the summer of each year, the evening classes 
of the technical schools are thrown open, and many young 
men enrol with the hope of acquiring knowledge which will 
enable them to pass examinations at the end of the session. 
It is interesting to pay a visit to these schools on the opening 
nights and to watch those present eagerly studying the 
prospectus, seeking advice from the teachers, buying books, 
pencils and paper at the school’s bookstall and making 
other preparations for strenuous work during the forth- 
coming winter evenings. 

Some are new students, who have not attended evening 
school before, whilst others have returned to acquire fresh 
and more advanced knowledge, or possibly to go over old 
ground. It is usually easy to distinguish the old from the 
new students. The former are to be seen in groups discuss- 
ing the merits and demerits of the teachers, speaking of the 
last examinations, and airing their opinions as to the 
improvements which might be made in the school to which 
they belong. 

One attributes his failure to pass an examination to over- 
time, necessitating his absence from the class on many 


. occasions, whilst another expresses the opinion that the paper 


was “stiff,” a third condemns the teacher, a fourth openly 
admits that he neglected his homework, and he who is silent 
is often guilty of having attended a class for no definite pur- 
pose save, perhaps, to play the fool. The old student 
knows that little work is done in a class on the opening 
night, so haying filled up the entrance forms and paid his 
fees, he goes home. 

But the new student, to whom the evening school is fresh, 
moves in a totally different atmosphere. He is full of 
excitement, anxious to see his teachers, to talk with them 
and to seek advice as to the subjects he should study and 
the books to procure. The evening school to him has a 
charm. His books are like new toys, and his drawing board 
constitutes a bosom companion. He hurries to his first 
class as soon as possible, takes many notes and is really sorry 
when the time arrives to go home. He labours hard at his 
home work, and having finished it longs for the time to 
arrive when he has to pay another visit to the school. 
Thus we find that many of the classes during the first part 
of the session are overcrowded, and the whole of the 
machinery of the establishment is working at its utmost 
capacity. In the laboratories business is particularly brisk. 
Here we find students gathered round the various apparatus 
and machines and eagerly watching some experiment, 
jotting down figures in note-books and plotting curves. 
Occasionally a difficulty will arise, which may be respon- 
sible for an argument between two or more members of a 
group, and in the absence of a definite conclusion, operations 
are suspended until a demonstrator arrives. 

Such is a picture which represents not inaccurately the 
State of affairs in most of the evening technical schools 
during the early part of the winter session. 
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But now let us examine the scene a few mouths later when 
the severe weather of the winter has set in, and more 
difficult work in the classes has been entered upon. The 
new and enthusiastic student has become less keen, the 
novelty of evening study has worn off, and he no longer 
looks forward to his class night, for he has become more 
interested in other things. | 

There are naturally exceptions, but the fact of the 
attendance dropping off in nearly all technical schools after 
the first few months is sufficient to indicate that a fair pro- 
portion of the students lose interest in their work, and as a 
consequence either put in an appearance irregularly or com- 
pletely discontinue to attend. A peep into the class rooms 
towards the close of the winter's session. will reveal many 
tired faces, and an examination of the laboratories will show 
that the keenness so apparent at the commencement has to a 
large extent ceased to prevail. Much of the experimental 
apparatus lies idle, for, as a rule, the attendance has fallen off 
to a remarkable extent, and many of those students who are 
in evidence appear tired and weary, and not particularly 
interested in the work which they have in hand. 

There are various causes for the loss of enthusiasm on the 
part of evening students, some of which are unavoidable, 
whilst others are due to the teachers aud other responsihle 
individuals concerned. First and foremost, there are 
naturally young men who join these classes who were not 
born to work, or at all events not in the evenings. Some- 
how, this class of so-called student acquires the idea that 
eveuing classes are organised for the purpose of providing 
him with opportunities for playing jokes, and it is not until 
he has attended for some evenings that he finds he is mis- 
taken. Having made this discovery, he ceases to attend, 
and so puts his teachers to the unnecessary trouble of con- 
tinually writing to him to learn the cause of his absence. 
Finally, his name is struck off the registers, and in due 
course he is forgotten. Happily, however, the number of 
such students who join the evening classes is not large. As 
a rule the evening student is a young man who means busi- 
ness. He goes to his classes with the object of learning, 
although he may become a little sick and tired of it towards 
the end of the session, and may even fail to attend his 
classes regularly. Sheer fatigue and inability to stand up 
to the strain of perpetual day and evening work are often 
responsible for this, and it is in this connection that the 
authorities of technical institutions are often to blame. 

A perusal of the prospectuses issued by the various tech- 
nical schools in London alone will reveal the fact that 
numerous subjects are now taught. Under the headings of 
electrical and mechanical engineering there are classes on 
machine drawing, mathematics, mechanics, motor-car work, 
aeronautics, dynamo design, heat engines, hydraulics, metal 
turning and fitting, chemistry and various other subjects. 
Special courses are mapped out for different students involv- 
ing attendance, in some cases, as many as four or more 
times a week. In the same evening the student passes from 
one class to another, and it is surprising how well some endure 
the burden. But there are others who, whilst enthusiastic 
and perhaps over ambitious, are unequal to the strain, and they, 
too, become responsible for poor attendance and give rise to 
trouble and anxiety on the part of the teaching staff. The 
tendency of to-day is to expect far too much from the 
evening student, and as a result he frequently gives up in 
despair, whereas had his studies been properly directed they 
would have proved interesting to him and his efforts would 
have been rewarded by success. 

A young man who has little to do in the daytime can take 
full advantage of all the valuable services which the evening 
technical schools offer, and the same applies to those who 
are not so favourably situated if they extend their studies 
over a long period. An apprentice who is serving his time 
in the shops and who is expected to be at the works 
by 6 o'clock in the morning cannot hope to derive much 
benefit from evening schools if he attempts to attend more 
than two, or at the outside three times a week, and it is for 
teachers and. others. connected with such schools to see that 
no attempt to do more than this is made. 

It is a regrettable fact that students are often induced 
hy the teachers to join more classes than they originally 
intended. A youth, for example, sets out with the intention 
of becoming a member of an electrical engineering class. IIe 


fills up a form and takes it to the teacher. The latter asks 
him what he knows about mathematics, and the student 
replies Nothing," whereupon he is told that he must join a 
mathematics class, and this he does. The teacher of the 
steam class tells him that he must study mechanics, and in 
this way it often happens that a student is overburdened. 
Guidance on the part of the teachers is undoubtedly 
desirable, but it is essential that a careful study should le 
made of each individual case, and the daily occupation of a 
Student, and the time he has upon his hands, should be 
taken into account. Much of the trouble in this direction 

arises from the fact that numerous students join Classes on 

the same evening, when there is no time for the teachers 
properly to consider such specific cases. Arrangements should ` 
be made for the teachers to be present at the schools 

for several evenings before the classes commence, 

when students could avail themselves of the opportunity of 

securing sound and properly thought-out advice. Another 

method of ensuring that no member of an evening school is 

attempting too much would be for the Principal or some other 

responsible person to examine the books after the enrolment 

night, and to pick out the names of those students who are 

attending the school on, say more than two or three evenings. 

These students could be called together and the circumstances 

under which they were working ascertained. 

Perhaps nothing has a greater effect upon a student's pro- 
gress and the attendances he makes at the school than the 
methods of teaching adopted by the instructors. There are 
good teachers and there are bad. That they must be 
qualified, so far as possessing knowledge relating to their 
particular subject is concerned, is well understood, but the 
powers many have of imparting this knowledge to others 
are often far from great. A good teacher must possess tact, 
energy and the power of expressing himself clearly. He 
should be capable of making his lectures interesting, and so 
to cause the classroom to resemble a place of recreation 
rather than a dull and dreary den. Just as the actor or 
writer cultivates a style and strives to entertain, so should 
the teacher do at the technical school. This may sound a little 
odd, but those who have attended the excellent lectures of 
such able men as Prof. 8. P. Thompson will understand and 
appreciate the meaning of the statement. 

It is true that some subjects lend themselves more readily 
to this kind of thing than others, but this is no reason why 
lecturers should drawl out their words and give the students 
the impression that they are half asleep. Even the difficult 
subject of mathematics lends itself to entertainment if 8 
teacher will take the trouble to throw a little life into his 
work aud endeavour, where possible, to apply it to problems 
of practical interest. 

Speaking of mathematics, this is undoubtedly a subject 
which disheartens students more than any other. ‘The 
letter appearing in this journal for July 16th over the signa- 
ture of ** Adsum ” sets forth not inaccurately the state of 
affairs concerning mathematics. A very poor percentage of 
the students who attend these classes pass the examinations, 
and this is due in a very large measure, as Adsum " rightly 
points out, to the enormous amount which the educational 
authorities call for. Why a student should be expected to 
show that he is capable of performing multiplication aud 
division by the contracted methods in addition to being cou- 
versant with the use of logarithms is not easy to understand. 
Mathematics masters frequently admit that these contracted 
methods and so-called short cuts are not only valueless, but 
have the effect of muddling students with the ordinary 
methods which they well understand. 

There is not the least doubt that the pure and practical 
mathematics papers which are issued by the Board of Educe- 
tion constitute the most difficult of any set by that body. 
Fora student to get through the so-called second stase 
examinations. in practical mathematics. he must have 
practised his work hard aud continuously for months before” 
hand, and unless he has the time to do this, it is a phys 
impossibility for him to pass. The amount of work which 
a candidate who sits for this examination is expected to i 
through in three hours is outrageous and absurd in the 
extreme. ties 

There is one other point in connection with eee 
classes to which attention may be directed in concluding 
this article. In the laboratories time is frequently Waste 
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due to the fact that the students meet with difficulties, and 
then have to wait until one of the instructors can come to 
their assistance. Speaking generally, the number of 
instructors attached to the laboratories is altogether inade- 
quate to meet the demands of the students, and more par- 
ticularly so at the commencement of the session, when the 
attendance is good and enthusiasm is in evidence.. It is, of 
course, impossible to employ a large staff of properly- 
qualified instructors simply to meet the demands of the 
practical work, but there is no doubt that many advanced 
students would be happy to assist in this direction, and 
particularly those who are desirous of becoming teachers. 

Evening schools have undoubtedly done great work, but 
the main fault that now exists is the tendency to do too much, 
and it is an unfortunate circumstance that so many students 
are led into error in this direction. 


QUERIES ? PP 
By INTERESTED. 


* My Committee is considering the question of wages paid 
to the works staff, and I have been instructed to ascertain 

. particulars of the wages (or salaries) paid at your station, for 
the purpose of guiding my Committee in, their decision on 
this subject. I shall, therefore, be obliged if you will kindly 
favour me with answers to the queries contained on the 
enclosed form.  Assuring you of my willingness to reci- 
procate at any future time, &c.” 

This form of cadging letter will immediately be recognised 
by many readers, who may, perhaps, be inclined to use bad 
language at seeing this well-known begging epistle in cold 
type. However, the following remarks are not really 
intended for such, but are directed more particularly to 
those who are responsible for the sending of such inquiries. 

Why cannot these estimable gentlemen take the advice 
of their chief officer on these matters, and decide accordingly ? 
Why should they all, or the majority of them, be so willing 
to advertise their inability to judge for themselves, or so 
unwilling to take advice from the chief, as to the value of 

the services of their staff? The letters seem to say, what 
are you paying men called so-and-so?” No thought appears 
to be given to any one man's work; all are bracketed 
together. If you are called a stoker, then a stoker's pay for 
you; a clerk—then a clerk's pay for you. No matter if a 
man really is worth more than the usual scale of pay, he 
stands but a poor chance of getting on so long as this form 
of “ guidance ” is obtained from other stations. 

This continual cadging for information is not confined 
solely to wages and salaries. Far from that. Questions are 
frequently received dealing with general information, and 
although not of quite such frequent occurrence, are in them- 
selves objectionable to a certain extent. Once I saw a 
chief scrawl across a list of these questions, I use my 
brains, and act accordingly." Not very polite, perhaps, but 
to the point. Would that others acted in the same manner 
gometimes. 

These lists of queries, some of them covering as they do 
more than one foolscap page, have become sickening. They 
almost speak out and say, Please inform us how you 
manage your station." The time is nigh for this form of 
indiscriminate cadging to cease. Few people object to giviug 
a little friendly advice now and then, but these lists of 
“How do you do so-and-so over your way? have 
become so numerous of late years, and some of the 
questions so personal, that one wonders where they will end. 

Sometimes I wonder what the thoughte of those persons 
responsible for sending out such letters would be were they 
to overhear only one-half of the polite (?) remarks passed by 
the recipients of the missives. A chief writing to a brother 
engineer asking for certain information is one thing, but the 
“ have been instructed, &c.," form of epistle is quite another ; 
it is becoming of too frequent, occurrence to pass unnoticed 
much longer. : | 

It would not be a bad idea if all tlie members of clec- 


tricity, or electricity aud lighting committees, or whatever 


they are termed, were supplied regularly week by week with 
a copy of come technical journal such as the ELECTRICAL 
REVIEW, at their own expense, or at the expense of the local 
populace, to enable them al] to keep in touch with modern 
methods. I really believe the gain would be on the iside of 
the general public in the long run. | 

Of course, these remarks are made generally, for I am 
well aware that all councillors are not alike, and there i8 a 
certain percentage of them to whom these words do not 
apply. But the larger percentage, well as a well-known 
lamp advertisement card says, nuf said." 


TRADE STATISTICS OF JAMAICA. 


THE following figures, showing ‘the imports of electrical and 
similar goods into Jamaica during the year ended March 31st, 1909, 
are taken from the official trade statistics recently issued ; the 
figures for the previous year are given for purposes of comparison, 
and notes of any increases or decreases are added :— 


Increase or 
1907-8. 1908.9, Increase o 
' £ 4 4 
Elect rical apparatus for lighting, . 
and parts thereof. — 
From United Kingdom sx 4,938 254  — 4,684 
» United States ... 8.723 8,765 + 42 
„ Germany ee I 885 98 — 787 
„ Other countries ssa — l4 + l4 
Total 14,546 9,131  — 5,415 


Steam engines, other than agricultural. — 


From United Kingdom 2,464 5,889 + 3,425 
„ United States 3,280 2,696 — 584 
» Germany eds ec cx 164 + 164 


„ Other countries vss — 255 + 255 
Total ... 


5.714 9,004 + 3260 


Machinery, other than steam engines, 
and not agricultural.— 


From United Kingdom 2.415 1426 — 989 
„ United States jos 2,390 2484 + 94 
11 Germany eee ovo 121 75 MEL 46 
„ Other countries dus — 14 + 44 
Total 4.926 4,029 — 897 
Railway rails.— 
From United Kingdom — 153 5.508 + 5,355. 
„ United States ... TA 432 1,548 7 1.116 
„ Germany eae kis pes 377 + 377 
„ Other countries Vis — 1 + 1 
Total ... 585 7,4134 + 6,849 
Telegraph and telephone wires and 
appe ratus, — 
From United Kingdom eee 227 143 — 84 
„ United States ... dis 341 431 + 90- 
Total 568 574 + 6 
Earthenware, china-ware and porcelain— | 
From United Kingdom 8,219 5.983 — 2,220 
77 United States eee ove 496 901 + 405 
„ Germany -— ES 1,457 1,151 — 306 
„ Other countries si 58 89 + 31 
Total ... 10,230 8,124 — 2,106 
Neientific inst ruinents.— 
From United Kingdom ivi 1.598 1.621 + 2% 
„ United States . des 631 703 + 72 
Other countries sas 38 6l + 23 


39 


Total ... 2,267 2,385 + 118 


Lamps. &.. — 


From United Kingdom Vs 1,433 964 — 469 
„ United States 2.909 2694 — 215 

„ Germany T E: 71 122 + jl 

„ Other countries ns — 42 + 12 
Tokal 4,413 3,822 — l 
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| A BROADWAY ELECTRIC SIGN. 


AN exceedingly large electric sign containing some 20.000 incan- 
descent lamps was fixed on the roof of the Hotel Normandie, Broad- 
way, New York, a month or two back. 

The structure, which stands 72 ft. above the roof, and is 90 ft. 
ləng, represents a Roman chariot race in sufficiently enlarged pro- 
portions to make the figures clearly visible in the street below. 
Thus the main chariot driver and horses are 20 ft. high and 40 ft. 
long, and the chariot wheels 8 ft. in diameter. 


<= 


Evectric SIGN IJ BROADWAY, NEW YORK. 


According to the Electrical World, in which paper our views 
appeared, the design of this moving picture is based upon the opera- 
tion of the lamps in great part. These flash until the walls of the 
arena appear to be left behind. When the motor-operated 
switches are thrown in. foremost in the race appears a huge 


. 


SIGN SUPERSTRUCTURE, SHOWING SWITCH Houses, AC. 


pair of horses outlined in flame, galloping madly and drawing 
the rolling chariot and giant driver on to victory. The arena 
track apparently moves from beneath the swiftly rolling wheels 
and plunging horses, Behind the main chariot is another chariot 
also in motion. 

The front of the stadium wall is decorated with festoons of 
coloured lamps gracefully draped in artistic clusters. The ditferent 


figures and stayings are all cut out in their exact shape from 
metal. The chariots, traces, capes, breast collars and harness 
are painted in red and gold, and studded with ruby and amber 
lamps. The roadbed of the arena is appropriately painted to 
represent tracks and dust, and is illuminated with over 1,000 lampe. 

With one device the position of the horses’ limbs is changed, 
throwing them smoothly backward and forward with such speed 
and grace as to cause the horses of fire to appear to be running at 
& terrific speed. Another device causes the wheels of the main 
chariot to appear to revolve so swiftly that the spokes cannot be 


‘seen. Every little detail, even to the allusion of dust rolling up 


behind the wheels and from beneath the hoofs of the horses, is 
carried out. Another device causes thé crimson robe of the leading 
charioteer, as well as his Roman skirt, to flutter behind him, making 
the race more realistic. The manes and tails of the horses appear 
to be blowing fiercely in the wind, and while the great chariots and 
horses appear to be plunging onward, the lamps illuminating the 
road bed are operated by means of flashers so that the road a 

to recede from under the flying hoofs and rolling wheels The 
lamps that decorate the centre of the arena walls are also made to 
move in a direction opposite to that of the chariots which, together 
with the moving effect of the road bed, adds wonderfully to the 
general action and completes the illusion, as though the great race 
were actually passing around the amphitheatre. 

At the top of the display, in mid-air, hangs a great steel curtain 
99 ft. long and 20 ft. high, outlined with a border of ruby lamps. 
This curtain is decorated with fringe and heavy cord and tassels 
carried out in mammoth proportions, and is suspended directly 
over the main horses so as dominate the entire display. This space 
is used for advertising, and covers nearly 1,800 sq. ft. On this 
surface each advertisement is displayed in turn, room being pro- 
vided for 54 letters and spaces. These rows of 18 letters each are 
made up as monograms, each of the monograms being 4 ft. high 
and studded with lamps capable of being read at a great distance. 
The sign is lighted every night from dusk until midnight, and every 
9 or 10 minutes the programme is repeated. About 2,750 switches 
are operated by means of two 10-H.P. motors, and the flashers are 
designed to give 2,500 impulses of light per minute. 

The lamps are of from 2 to 32 C.P. in the sign, and in the reflec- 
tors which illuminate the sky are 100 c.P. tungsten lampe. Some 
600 H.P. is stated to be required to operate the. sign, which, it will 
be gathered, upholds America's taste for big things. 


THE COST OF ARBITRATION PROCEEDINGS. 
[BY A LEGAL CONTRIBUTOR. ] 


WHEN in a reflective mood, the lawyer sometimes says to himself, 
" If the client could see the bill of costs beforehand, would he erer 
enter upon litigation in any form?” Were such power of pre- 
vision conferred upon the lay client, the lawyers’ vocation would be 
almost at an end; for one side would in most cases show the white 
feather. 

If the cost of litigation is great in all ordinary commercial case. 
it is far more serious in all inquiries which involve much technical 
detail. Sometimes the layman fondly imagines that he will save 
money by referring a matter to arbitration instead of going to law, 
but this is to a large extent a fallacy. 

Let us consider, for a few momenta, what are the normal and 
necessary items in the bill of costs which has to be paid by a 
litigant who is unsuccessful in arbitration proceeds, He has to 
pay the amount for which the arbitrator says he is liable; the fees 
of the arbitrator—possibly the fees of two arbitrators and an 
umpire ; the taxed costs of the successful party ; and last, but not 
least, his own costs. The “taxed costs include (4) the cost of pre- 
paring copies of a host of documents; (b) the fees of expert 
witnesses many of whom may be eminent and therefore expen- 
sive; („) the fees of counsel and counsel's clerks ; and (possibly) 
(d) the cost of preparing a number of plans and models, which in à 
Scientific case are almost indispensable if the mind of the tribunal 
is to be directed to the vital points in issue. Finally, there may be 
the costs of an unsuccessful appeal. 

Contemplation of these facts may give pause to him who is about 
to sign a contract which contains an arbitration clause. He may 
imagine that, in the long run, an appeal to a domestic tribunal will 
be cheaper than recourse to the ordinary tribunals of the land. 
But he should not forget that by going to law he, at any rate, saves 
the fees of the arbitrators : 

If a long technical case comes to the courts, it is usually 
referred to an official referee. before whom the inquiry is cond 
in @ manner very similar to that which is adopted in the case of an 
arbitration. But every such case is costly, especially where it 
involves inquiry lasting for many days. 

Sometimes it is expensive even for the successful party. The 
following example (which is better than precept). may serve to 
point the moral” for the engineer who is wisely advising his clients 
to settle a dispute rather than fight it out in court. 

A firm of electrical engineers supplied machinery to 4 local 
authority and undertook to maintain it for a certain number 
of years at so much a year. According to the terms of the agree 
ment between the parties, the capacity of the machinery was to be 
kept up to a specific standard. After the agreement had been 1 
force for some years, there was a falling off in capacity. jé local 
authority alleged that this was due to "failure to maintain 599 
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per contract ; the electrical engineers put the blame on the servants 
of the local authority, who were responsible for the every-day 
working of themachinery. The electrical engineers having refused 
to do anything further, the local authority cast out all the 
machinery, alleging that it was quite useless, and brought an 
action for £1,200, being the price of new machinery to take the 
place of the old, and damages in addition. The defendants denied 
liability, and the action, being of a technical character, was 
referred to an Official Referee. Some six weeks before the hearing, 
the defendants, realising that they were to some extent in the 
wrong, paid £200 into court with a denial of liability. It should 
be pointed out, for the benefit of the non-legal reader. that if the 
defendant pays money into court, the plaintiff may take it out, 
stop the action there and then, and recover the taxed 


costs already incurred by him. In the case under 
notice, the plaintiffs, who thought that £200 was in- 
sufficient, did not take it out, but went to trial. The case 


lasted a fortnight. The Official Referee found that the 
defendants had broken their contract, but that enough had been 
paid into court. Consequently the plaintiffs had judgment for the 
£200, plus the costs down to the date of payment in. but the 
defendants were awarded the taxed costs of the trial. The figures 
were somewhat startling! The defendants’ taxed costs of the trial 
came to £800 odd. This sum the plaintiffs had to pay to the 
defendants. They had also to pay their own costs of the reference. 
which could not have been much less than another £800. The 
defendants, however, had to pay all the costs prior to their payment 
into Court, but as the plaintiffs paid thissum to their own lawyers, 
they gained nothing by this. The net result of the action, so far 
as the plaintiffs were concerned, was claim, £1,200 ; on the credit 
side, amount recovered, £200: on the debit side, costs of trial, 
£1,600. It is little consolation, when you make a claim for 
£1,200, to find that the only result is to incur a liability of 
£1,400. Many another litigant could tell a similar tale. Even 
if a claim is entirely successful. there are generally costs to be 
paid in respect of matters not allowed on taxation. Finally, 
owing to the intervention of bankruptcy, judgment for debt and 
costs is not always followed by a successful execution. 


———— — 


THURY'S ELECTRIC .CLOCK. 


IT is well known that clocks controlled by conical pendulums are 
not so exact in regulation as those having the ordinary swinging 
pendulums. There are, however, many cases, such as the driving of 
astronomical equatorials, registering chronometers, seismographs, 
&c., for which a very uniform and continuous motion is required. 
combined with a considerable torque, and for these cases the inter- 
mittent to-and-fro motion of the ordinary pendulum is not 
suitable. To meet such cases, an improved electric clock 


THE THURY ELECTRIC CLOCK. 


controlled by a powerful conical pendulum has been devised 
by R. Thury, and is shown herewith. This is a master clock, 
from which any number of secondary clocks can be operated 
in exact synchronism. It consists of a motor-generator with 
fixed slotted Gramme-ring armature below, and is driven from some 
outside source, such as an accumulator battery. Inside this arma- 
ture a soft iron electromagnet is arranged to rotate, and this drives 
the main vertical clock spindle. This magnet carries two inde- 
pendent windings—one for the main excitation and the other as a 
regulating excitation. 


Two collector rings attached to the spindle serve to carry the 
current from the battery both to the main magnet exciting 
winding, and to the stationary armature, through a pair of adjust- 
able revolving brushes rubbing on the stationary commutator of 
the armature. The double-crossed-arm conical pendulum is attached 
to the upper part of the vertical spindle, as shown. It is 
arranged to be isochronous over a considerable angle. The upper 
parts of the pendulum rods act as an adjustable contact-maker, 
which serves to make or break the circuit of the auxiliary regulating 
winding on the magnet. As soon as the pendulum bobs open out 
beyond a certain angle, the contact is broken, and the current cut 
off from the auxiliary winding. As this auxiliary winding is 
arranged to act in opposition to the main winding, this increases 
the field strength of the motor, and thus slows it down. The 
heaviness of the bobs prevents any appreciable speed fluctuations 
occurring between two successive regulations. The current 
broken at the contacts is kept very small so as to avoid sparking. 

Three equidistant tappings are taken out from the stationary 
armature winding, and these form the generator part of the motor- 
generator, and serve to provide the polyphase alternating current 
used to drive the secondary clocks. Three wires. or two wires and 
an earth connection, join the master clock to the whole of the 
secondary clocks for this purpose. 

The secondary clocks contain merely a simple synchronous motor 
consisting of two stationary armature coils and a permanent magnet 
rotating within them in exact synchronism with the supply current. 
The actual speed of the secondary clocks can be given any desired 
value by varying the number of poles in the synchronous motor. 
If two or three-phase currents do not give a sufficiently constant 
turning moment, it is an easy matter, by means of trans- 
formers, to produce a six-phase supply.—Zeitschrift für Schiach- 
s! romtechnuik No. 5. 


Temperatures of the Electric Steel Furnace.— 
In a communication to “ Metallurgical and Chemical Engineering,” 
quoted in the Tron and Coal Trades Review, Prof. B. Neumann dis- 
cusses the claims of high temperatures for steel refining in the 
electric furnace. Temperature measurements made at the Héroult 
furnace of the Illinois Steel Co., at South Chicago, III., U. S.A., were 
so low as to indicate that the electric steel on the average was not 
hotter than the steel in a Bessemer converter. He finds the reason 
for this in the fact that at the South Works Bessemer steel is 
refined for but one or two hours in the electric furnace, only 
200 KW.-hours per ton of steel being supplied, so that the steel is 
only of good average quality—0'4 C, 04 Mn, 0:03 S, and 0°03 P. 
Prof. Neumann gives details of temperature measurements he made 
in the case of a Nathusius furnace of 53 tons capacity at Friedens- 
hütte, in Upper Silesia, which were of about the same range as 
those noted at South Chicago. His statement and comment are as 
follows: 

Converter steel was charged into the electric furnace and refined 
to a very soft steel containing 0°5 to 0°6 C, and very small amounts 
of sulphur and phosphorus (0°0003 to 0'02 S, and 0°004 to 0'017 P). 
The treatment lasted for 34 to 44 hours, and the energy consumption 
per ton of steel was 300 to 400 Kw.-hours. . 

“The converter metal when poured into the smaller ladle had 
still a temperature of 1,450 to 1,470° C. When poured from the 
ladle into the electric furnace the temperature was 1,435 to 
1,450* C. The interior of the furnace (immediately after the pour- 
ing of the finished steel) had a temperature of 1,535 to 1,560? C., the 
points of the electrodes, when being withdrawn, being at 1,300 
to 1,350" C. The temperature of the electric steel when poured 
was 1,500 to 1,520" C., for a soft charge, and 1,558° C. for a high 
silicon charge. In the latter case the temperature when pouring 
into the ingot was still 1,500* C. 

Since the electric furnace had always to wait a certain time for 
a charge of fresh Bessemer metal, the interior of the furnace cooled 
to about 1,000" C. After the metal had been charged into the 
furnace and the reaction was completed, the temperature of the 
slag layer was measured and was found to be, after 1 hour, 
1.550* C., and after 13 hours, 1,600" to 1,650°. It remained at 1,600? 
to 1.650“ until the slag was removed, when its temperature was 
found to be between 1,500 and 1,560" C. The removal of this first 
slag and the introduction of the dephosphorising slag caused the 
bath to cool off somewhat, and the temperature remained in the 
second period of the treatment a little less than in the first period. 
These figures prove that an abnormally high temperature is ‘not 
necessary for the refining process. As a matter of fact, even the 
heat of the arc is not absolutely neoessary for the local heating of 
the slag, since it is generally known that the Röchling-Rodenhauser 
furnace permits the same far-reaching refining reactions to be carried 
out down to traces of sulphur and phosphorus without any arc. The 
refining possibilities of the electric steel furnace are, therefore, 
certainly due to a larger extent to the non-oxidising atmosphere 
than to a very high temperature. "There is no doubt that the posei- 
bility of producing a higher temperature in the electric furnace 
helps the refining process considerably, since the higher basic slag 
can be easily kept fluid, but, as mentioned above, the arc furnace is 
not absolutely necessary for this purpose. Ou the other hand, it is 
quite self-evident that, at the places right below the electrodes, the 
temperatures are much higher than the above average temperatures. 
Calcium carbide, which has often been observed in the arc furnace, 
begins to form only at about 1,820" C. It does not form in the 
induction furnace. Further, the electric steel furnace offers the 
possibility of heating the metallic bath for special purposes to a 
much higher temperature than is possible in other furnaces." 
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FOREIGN AND COLONIAL TARIFFS ON 


i "'EÉLEOTRICAL GOODS. 


AMENDMENTS. 


NETHERLANDS.— According to information received at the Beard 
of Trade through the Foreign Office, preposals for a new 
Customs tariff are now before the Netherlands Council of State, 
but they will probably not be made public for a few weeks. 


COLUMBIA.-—The Board of Trade has received information through 
the Foreign Office to the effect that the Columbian Minister of 
Finance has reported to the Assembly that steps are being 
taken to collect data to serve as a basis for framing a new 
draft Customs Tariff, with a view to the introduction of a 
‘Government Tariff Bill in the seasion of 1911. 


AUSTRALIAN COMMONWEALTH.—The following decisions have 
recently been given by the Australian Customs authorities :— 


Chandeliers, gasoliers or gas pendants, imported with 
burners, glass globes, silk shades, &c. : l 
Globes and chimneys ... - iss Pss .. 20% ad val. 
Textile shades ... is PA wes bes % 28 2 
Chandeliers, gasoliers or pendants ... iss „ E 


Electrical appliances : 
Accumulator parts and fittings, when imported 
together. viz, boxes, wood, lead-lined; disks, 
lead; insulators, porcelain ; plates, glass; plates, 
spray (Elass); sheets, glass ees me n free 


N.B.—These form a substantially complete accumu- 
lator or storage battery. 


Conduit tubing made up of layers of coarse paper. 
saturated with pitch as iss ave m 


Telephone switchboard : 
Retardation coils; repeating coils: spring jacks ; 
and resistance spools for telephone switch boards 
whether imported with board or not  ... s free 


NoTE.—The duties quoted above are those leviable on British 
goods under the Preferential Tariff. 


UNITED STATES.—The following decision has been given by the 
Customs Authorities :— 
Steel light shades enamelled with vitreous glass 
and bell-like in form, dutiable as other similar 
hollow ware of iron or steel enamelled or glazed 


10 95 ad val. 


with vitreous glasses is s $us . . 40% ad val. 

DENMARK. The following decision has been given by the Customs 
Authorities: 

Porcelain insulators with iron bar... aes . . 70 krone per kg. 


Krone = Is. 13d. kg. = 2°2 lb. 


NEW PATENTS APPLIED FOR, 1910. 


(NOT YET PUBLISHED.) 
"Oompiled e 


Liverpool and Bradford, to whom all inquiries should be addres 


22,41. “Improvements in electric arc lamps." GESELLSCHAFT FUR 
MASCHINEN-UND METALL INDUSTRIE M. B. H. (Date applied for under Sec. 91 
of the Act, October 3rd, 1909, being date of application in Germany.) 
October 3rd. (Complete.) 


22,842. Improvements in electro-magnetically-operated switches, parti- 
cularly adapted for controlling electric motors.“ F. ScharrxkR. October 
3rd. (Complete.) 


22,859. Improvements relating to metallie-fllament lamps." WEsTING- 


HOUSE METALLFADEN GLUHLAMPENFABRIK G.M.B.H. (Date applied for under 
Bec. 91 of the Act, October 6th, 1909, being date of application in Austria.) 


October 3rd. (Coinplete.) 


2.887. Improved method of and apparatus for distributing oil to a 
number of lubricating places." Firm R. Boscu. (Date applied for under 


Sec. 91 of the Act, November 29th, 1909, being date of application in Germany.) 


October 3rd. (Complete.) 


22,883. “ Improvements connected with the charging of storage batteries.” 
F. W. Scnwipr. October ith. (Complete.) 


22,042. “Improvements relating to variable resistance contact devices.“ 


8. G. Brown. October 4th. 


22,954. “Improvements in connection with the employment of electrical 
heat for metallurgical purposes and in apparatus therefor.” W. S8. BiMrsoN. 
October 4th. 

22,954. ''Imnproved process for separating liquids or solids in solution in 
liquids by means of fibrous substances and electricity." A. F. ScHREY. 
October 1th. 


22,959. “Improvements in automatic telephone systems." 


application iu Germany.) October ith. (Complete.) 


22,983. *''linproved method of operating the brakes of lifting gears driven by 


electric motors.” F. J. Morrrrc and N. B. Rosner. October 5th. 


92,947. ** Improvements in under carriages for single-rail vehicles." E. W. C. 


KHAN Y. October 5th. 


2. n. Improvements in and relating to electrica] measuring or electrical 


indicating instruments." W. II. Lawes. October oth. 


73,006. “Improvements in or appertaining to incandescent electric lamp- 


holders." R. W. Towsey. October Sth. 


3,03. **Iuiprovementa in aud relating to holders, supports, ears and 
similar fittings employed in connection with electric conductors, trelley wires 


and the like.“ G. W.(inkEEN. October Sth. 


essly for this journal by Mzssas. W. P. Tompson & Co., 
ectrical Patent Agents, 285, High Holborn, London, ed and at 


E. NEUHOLD. 
(Date applied for under Sec. 91 of the Act, Sepember 3rd, 1910, being date of 


23,014. Improved means for the electrical transmission of signals.“ C. 
AnNOLD. October 5th. . 


23,019. Arrangement for indicating the existence of a eusrent in the leads 
of electrical ignition devices." Firm Rosert Boscu. (Date applied for under 
Sec. 91 of the Act, June 2nd, 1910, being date of application in Germany.) 
October 5th. (Complete.) 


B, 065. New or improved type of cord grip suspension for use in connection 
with electric light fittings." B. B. H. Sumner. October 5th. 


23,066. ‘‘ Improvements relating to electric meters."  BuirisH THOMSON- 
Hovston Co., Lrp., and A. J. Martin. October 5th. 


23,121. ‘‘Improvements in the manufacture of metal-filament lamps.“ 
K. ScHRoTER. (Date applied for under Sec. 91 of the Act, January 19th, 1910, 
being date of application in Germany.) October 6th. (Complete.) 


23,122. Method of regulating compensated single-phase alterating com- 
mutator motors with shunt excitation." MAsOHINENFABRIK Oznrrxox. (Date 
applied for under Bec. 91, of the Act, April 18tb, 1910, being date of application 
in Germany.) Octoberó6th. (Complete.) * 


W. 1583. Improved method of supporting electric cables or wires and means 
therefor.” BuULLERS, Lrp., and H. DAGNALL. October 6th. 


23,222. '*Improvements in and relating to incandescent electric e 
G. LupECkE and IwPkRiAL Lamp Works (Briuspown) Ltp. October Tth. 
(Complete.) 


23,295. ''Improvements in electrical indicating devices." 
October 8th. 


23,314. '' Means for the control of electric pressure and current regulators." 
W. J. PooLE. October Sth. (Complete.) , 


23,332. '' Improvements in or relating to the manufacture of incandesceni 
electric lamps.” Zz Evecrric Lamp Mancractcrina Co., Lro., and F. 
Hoor. October 8th. 


23,359. ‘‘ Improved process of treating aluminium articles for the formation 
thereupon of galvanic metallic coatings." C. RuwxrLER. (Date applied for 
under Sec. 91 of the Act, October 9th, 1909, being date of application in 
Germany.) October 8th. (Coinplete.) 


G. W. CARTE. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may oe obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stampe). 


4909. 


METHUD3 OF CHARGING AND DISCHARGING ELEOTRIC ACCUMULATORS OR BECONDARY 
Barteries, A. M. Taylor. 13,636. August 13th. (Cognate applications, 
No. 13,783 of 1909, No. 19,60) of 1909, and No. 21,239 of 1909.) 

DEVICES FOR AUTOMATICALLY REGULATING THE VOLTAGE OF AND BETWEEN 
ELECTRICAL. MACHINES RUNNING IN PARALLEL. W. J. Walters. 20,96). 
Bep:ember 18 h. 

Arc Lamrs. L. L. D. Cibie. 21,003. September lth. 

Systems FOR Tu Distriscrion oF ELx ernie ENERaT. W. F. Anderson, 8. A. 
Russell and W. E. Gray. 21,219. September 16th. 

SELECTIVE BwiTcH SysTEM8 APPLICABLE TO ELECTRIC TRACTION SysTEMS AND 
FOR OTHER PURPOSES British Thomson-Houston Co. (General Electnc 
Co.) 21,393. September 17th. i 

Evectraio TELEGRAPH  INxsULATOIS, 
October 7th. 

Evectrio 8witcHes. H. R. Schultz and F. B. Holt. 25,278. November 2nd. 

CovPLiNG Devices FoR ELECTRIC CARLES. W. T. Henley's Telegraph W.rks 
Co. and 8. H. Penning. 25,449. November 4th. 

INTERCOMMUNICATION TELEPHONE Systems. G. Burney ani Sterling Telephone 
and Electric Co. 23,951. December 10th. 

ELECTRI GENERATING MAchixES. E. M. Fitz. 00,383. December 23th. 


J. Ball and C. F. Read man. 329,573. 


1910. 


CONTROL OF ALTERNATING ÉELECTHRIC CURRENT INpDUcTION Morons Allgemeine 
Elektrici äts Ges. 8,621. Avril 9th. (Date applied for under Internstional 
Convention, April 10th, 1009.) 

Devices FoR PRODUCING OR TRANSMITTING ELECTRIC CURRENT WAVES AND 
OsciLLaTIONS. W. J. Rabinsahn. 9,53). April 20th. 

DisiNrkcTiNG Device FoR TELEPHONE AVYPARATUS. R Höfermann. 15,318. 
June 25th. (Date applied for under International Convention, January 27tb, 
1909.) 

Horpkns ror ELECTRIC INcANbES^ENT LAurs. R. F. Russell and E. T. Hutson. 
15,933. July 4th. 


BRUSHES rok ELECTRICAL Apparatus. W. A. Stevens, Ltd., W. A. Stevens and 
A. T. Lambert. 1,145. January 15th. 

ELECTRIC SwirecHES. Alama Manufacturing Co. (Cut'er.Hammer Mfg. Co.) 
2,743. February 31d. 

ELECTRIC CAB CONTROLLING SYSTEM For RAILW AAS. 
February l4th. 

ELECTRICAL APPARATUS FOR PhaFORATING DESIGNS, 
February 1 jth. 

Dysxamo ELGC TRI Macuixes. R Farny. 4,9.7. February 23th. (Date applied 
for undec International Convention, March Ist, 1902.) 

ANTI-ViIBRATORS FOR Gas-BURNERS OK ELrcruc Laps, 
5,981. March 31d. 

ELrcrnie Circuit CONTROLLING DEVICES. 
March 23rd. 

Dev.ck ror SENDING CURRENT IMPULSES, PARTI ULARLY APPLICABLE ro ÁUTO- 
Maric TELEPHONE Systems. Deut che Telephonwerke Ges, 7,861 March 
31st. (Date applied for under Lat.rnational Convention, November 8tb, 
1909.) 

VARIOMETERR FOR ELEkcTai1CAL OSCILLATION B. W. P. Thompson. (G. G. von 
Arco, Germany, and R. H. Rendall, Sweden.) 8,018. April 6th. 

ARMATURE WINDINGS ron Dy aMo-ErLkcrRIOC MacHines. Siemens Bros. Dynamo 
Works. (Siemens-Schu.kertwecke Ges.) 8,410. April 7th. 

Arromaric TeLerHones F. H. Lee. 10,161. April 26th. 

Poryrnuasr Evectiac States Morons. Siemens Bros. Dynamo Works. (Siemens- 
Bchuckertwerke Ges.) 10,172. April 26th. 

ALTERNATING-CCORRENT DyNaMo-Eurcrric MACHINES OF THE CowuwtTaToR Tirer, 
Allgemeine Elektricitats Ges. 10,692. April 30th. (Date applied for under 
International Convention, May Ist, 1903.) 

ELECTROMAGNETIC CLUTCHES. E. C. H. T. Lugard. 19,259. May 18th. 

REcEIVING AND REGISTERING APPLIANCES FOR ELECTRIC SiGNALsS, Siemers and 
Halske Akt..Ges. 13,885. June 8th, (Date applied for under International 
Convention, August 26th, 1902.; 


H. P. Patterson. 8,687. 
B. H. Wal in. 3,825. 


Hi. W. Hanwell. 
P. A. Newton. (R. Kelly.) 7,276. 
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Cabinet were in power, and “collective bargaining” 


TRADE UNIONS AND POLITICS. 


THE signs of the times just now seem to foretell trouble in the 
industrial organigations of Great Britain, as a natural sequence 
to a train of events which have been brought about of late 
by the growing strength of Labour in Parliament. One of 


the leaders put the matter in a nutshell a short time ago, 


when he said that the idea was to obtain by legislation things 
which Trade Unions and workmen outside the unions could 
not obtain by bargaining. The political consequences of 
this new development do not concern us here, rather do they 
belong to the province of the different parties, but it may 
still be of some interest to look into the question of the pay- 
ment of M.P.’s out of Trade Union funds, in order to see how 
far the relations of master and man are likely to be affected. 
The Osborne decision, the bone of contention, in brief 
prohibits the raising of compulsory levies on Trade Union 
members for the support of members of Parliament of 
Labour, or so-called democratic, persuasions. The grounds 
upon which such levies are justified, or said to be so, are, 
broadly speaking, that the Labour members represent the 
body of Trade Unions, and act in their interests in their 
capacity as members of Parliament. The majority benefit, 
and so the vote of the majority, it is argued, should prevail. 
Hitherto the Unions, through their paid officials, have 
sought to obtain certain ends which they regarded as being 
desirable and equitable, by means of direct negotiation with 
the masters concerned. There was much talk during the 
late crisis in the cotton trade of collective bargaining " in 
connection with trade disputes, This method, however, is 
the antithesis of legislative pressure, since in the case of the 
latter there is no bargaining about it. An Act might be 
passed whether employers liked it or not, if a Labour 
js the 
last thing which some of the leaders will accept. Otherwise, 
why press for compulsory levies and more Labour Members? 
In the past many Trade Unions have always refused to 
hear a Parliamentary candidate, of whatever colour, in their 
branch club rooms. Only a few months ago, the Boiler- 
makers’ Society declined an offer from the Labour candidate, 
who was taking part in a three-cornered by-election in the 
West of England, on the grounds that they were nota 


political club, and would not admit any Parliamentary candi- 


date or member to speak to them. Thus, on the one hand, 
we see the Labour members advocating the policy of Labour 
securing its ends by legislation, however legitimate they 
might be, and on the other, a large body of opinion among 
trade unionists holding to the older notion of negotiations 
with employers on the merits of each case individually. In 
the States the various. Parliamentary and municipal sections 
each and all follow their own ends, with the result that the 
tone of public life is lowered and a sweep out is necessary 
when things become too bad to be tolerated. 
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Similarly, it is a question, so it seems to us, whether a 
Labour Party or any other, strengthened by the funds of Trade 
Unions, and able to enforce its demands at Westminster, 
would be a power for good to the general public of the 
country. The primary concern of Trade Unions is, we take 
it, wages, and we rather doubt that if wages are to form tlie 
subject of Labour legislation, the ultimate outcome will be 
quite what is expected or desired. It is palpable that 
employers will not take kindly to such legislation, and no less 
plain that they can, by means within their power, defeat any 
such course of action. Further, such acts wonld possibly 
have more serious and far-reaching consequences, which may 
even react npon the Trade Unions which have supported 
them, and cause their decline and destruction. Payment of 
M. P.'s may be practicable under certain conditions, but the 
payment of some members by some voters is a different 
proposition, and we hope that masters and men will give the 
matter the earnest consideration it demands, in order to avoid 
departing from the observance of strict fair-play which is the 
prerogative of the British public, in politics and business 
alike. 


THE Electric Vehicle Association of 
America, which held its first annual con- 
vention in. New York last week, has no 
counterpart in this country, where, generally speaking, the 
electrically-driven automobile has been sadly neglected. 

A year ago, when referring to the subject, we ventured an 
opinion that the electric vehicle suffers in this country only 
from lack of enterprise—the absence of organised effort on 
the part of the central-station manager and the vehicle 
manufacturer alike—and it is, therefore, of some interest to 
consider the means adopted in the States for effectively 
pushing the electrical vehicle business. | 

The sole object of the American Association is to pro- 
mote the adoption and use of electric vehicles for business 
and pleasure. Its membership is divided into four classes, 
active, auxiliary, associate and honorary. The first com- 
prises vehicle, battery and motor manufacturers, supply 
undertakings and trade papers ; the second, makers of acces- 
sories ; the third, employés of the. first two with owners of 
garages and vehicles. | 

The Association is controlled by a Board of Directors, 
consisting of the usual officers and a dozen directors elected 
from the active members for a period of three years. 

The annual subscription of the active members is $50, 
but in the case of supply undertakings this amount decreases 
according to the population of the territory served. 

We need not dwell on the value of such an organisation to 
American central-station men—not that they stand in need 
of it one-half so much as their confrères on this side of the 
water. 

The petrol motor-car has achieved enormous popularity in 
this country, despite legislative restrictions and constructive 
difficulties ; the simple, easily-controlled electric vehicle in 
its own sphere, is in many ways its superior, and it is safe 
to say that were it accorded anything like the same 
attention which the petrol car demands and receives, the 
electric vehicle would be the rule rather than, as at present, 
the exception in our streets. 

We are glad to notice that one London supply 
undertaking—that of the Marylebone Borough Council 
—has decided to treat the electric. vehicle seriously, 
and is offering a rate of Ad. per unit for a minimum 
annual consumption of 100,000 units, taken at either 


The Electric 
Vehicle. 


of the Corporation's three electrical depóts, between the 
hours of 11 p.m. and 6 a.m. The rate holds good for 
Saturday afternoons, Sundays and lrolidays, except during 
the period of peak load, and energy at the 1d. rate is avail- 
able up to 11 a.m. This is a step in the right direction,a 
departure from the conventional aloofness of the English 
supply undertaking, and it may apparently be traced to 
recent inquiries for a cheap supply for battery charging for 
omnibus and commercial vehicle purposes. 

One of these projects, which proposes the construction of 
50 electric drays and vans for hiring out to commercial 
firms, wilf be of particular interest if it matures, as it is in 


connection with the lorry and delivery van that the Ameri- 
cans have been so successful. | 
According to their statistics, & vehicle of this class will 
require anything from 4,000 to 14,000 units per annum. 
We trust that the enterprise of the Marylebone authori- 
ties will be duly rewarded, if only because it may stimulate 
other authorities to take similar action and thus pave the 


way for organised effort in the metropolitan area. 


The impetus which one appreciative undertaking can give 
to a business is shown in the case of the Union Electric Co., 
of St. Louis, which, three years ago, when there were only 
84 electric vehicles in the city, built a garage and charging 
station for 80 cars. To-day there are nearer 400 electric 
cars in use in St. Louis; four additional public battery 
charging stations have been opened, and about 50 private 
garages and charging stations. 


ELSEWHERE in this issue a contri- 
butor—a central station chief engineer— 
draws attention to some considerations in 
connection with the present system of earthing steel conduit 
in private houses, and puts forward views of a rather 
startling character. Having regard to the difficulty of 
ensuring the efficient and permanent earthing of unscrewed 
steel tubing threughout its length, which often resulte in 
that most dangerous condition—a false sense of security—he 
boldly advocates the insulation of the separate lengths from 
one another, and quotes Continental practice, as well as the 
modifying Rule 46 of the I.E.E., in support of his 
contentions. 

There is no doubt that much of our contributors 
criticism of existing practice is fully warranted by the 
facts; in most cases the reality of the earthing depends 
upon the conscience of the workman, and the stress of com- 
petition, supported by the conviction that, after all, it 
doesn't reall matter very much, is calculated to weaken 
that influence materially, while Rule 46 to some extent 
stultifies the earthing regulations. 

In most situations in a private house, it is difficult or 
impossible to get a shock to earth even from a naked con- 
ductor at 200 volts. Were it otherwise, the fact would long 
ago have been forcibly demonstrated. In bath- rooms, 
sculleries, &c., where water pipes are met with, the case 1s 
very different, and as our contributor suggests, the conduit 
in such places must certainly be efficiently earthed. Such 
earthing can be effected by connecting the tubing to any 
earthed metallic objects within range. 

The question is of too great importance to be settled off- 
hand, but it is undoubtedly worthy of careful consideration 
whether the present rules do not often result in fictitious safe- 
guards which really constitute a greater danger than that 
which they arg supposed to obviate. 


Earthing 
Regulations. 


WE recently had occasion to comment 
upon the breach of good manners and 
fair dealing committed by the issue of circulars containing 
disparaging allusions to the wares or personnel of rival 
firms. A particularly flagrant instance of this underhand 
method of getting the better of one’s competitors hag just 
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been brought to our notice, in the shape of a circular 
addressed to railway engineers in India, by a firm which at 
one time enjoyed almost a monopoly of the electric lighting 
of railway trains. 

The cireular purports to contain a comparison between 
the accumulators sold by the firm in question and those 
made by four rival firms, advocating a process of formation 
which has been tried and abandoned years ayo, and charg- 
ing other makers with the use of methods which result in 
the early disintegration of the positive plates; curves of 
capacity, we understand, are included, which apparently 
have been prepared by the authors of the circular, and are 
alleged to show that their cell is markedly superior to the 
others. 

We raise no objection whatever to a manufacturer’s 
praising his own goods ; if he does not, who will? In this 
he is quite within his rights. He may also claim superiority 
over allother makes in general, and usually does so. "The 
points which we wish most emphatically to condemn are the 
selection of certain rival goods, whose makers are named, 
and the circulation of comparative tests which purport to 
demonstrate the inferiority of the latter, but which, being 
carried out by the authors of the circular, are really 
worthless. 

Proper tests, made by recognised independent authorities, 
are unobjectionable ; but to carry out and publish so-called 
tests on a named rival's products, and to disparage the latter, 
is a practice which must be designated as foul play. It may 
also prove to be unlawful, but that remains to be seen. 

The technical errors contained in the circular before us, 
and the nature of the allegations put forward, render it 
unlikely that any electrical engineer will attach the slightest 
weight to it; but, unfortunately, the railway engineer cannot 
be expected to possess the necessary knowledge of so highly 
specialised a subject. Nevertheless, in the long run, the 
authors will derive no benefit from it, for a business which 
has to be propped up by such questionable methods is not 
likely to be regarded as in a healthy condition. 


WE referred a few weeks ago to a scheme 
which was receiving consideration in 
London for a permanent exhibition of 
British manufactures in India (Calcutta was suggested). It 
appears that the same idea has been followed up in America 
by an American commercial traveller who was acquainted 
with the Indian position, and who proposed an exposition 
warehouse in Calcutta for the sale of American products. 
We now gather that the project received great encouragement 
at the hands of manufacturers and exporters in the States, 
and a large number of articles were selected, the exhibition 
of which, it was thought, would bring good foreign trade 
fruit to the United States. He then returned to India, and 
according toa report by American Consul-General W. H. 
Michael, is now engaged at Calcutta carrying out his purpose. 
A large room, centrally located in Calcutta, has been secured 
and is being fitted out. It is his purpose to increase 
the number of articles of merchandise for the exhibit from 
time to time until he has such an exhibit as will meet the 
demands of the Indian trade. He will also open exposition 
warehouses in Bombay, Madras, Rangoon and Colombo ; he 
has already established branch headquarters in Madras aud 
Colombo, which are stated to be in charge of experienced 
and capable men, thoroughly familiar with Indian trade 
requirements. He gives personal attention to the business, 
and according to the opinion of the American Consul, will 
work out a great success not only for himself and his house 
in New York, but for American foreign trade in India 
generally. 

We gathered a week or two ago that the British exhibition 
scheme had received favourable consideration at the hands 
of important men in this country since it was first described 
in our pages, and this information regarding the American 
efforts along similar lines should spur our electrical manu- 
facturers on to investigate the proposal very exhaustively—if 
they have not already done so—and see whether it is not 
well worth following up. 


Trade Exhibi- 
tions in India. 


SPECIFICATIONS IN THEIR LEGAL 
ASPECT. 


[FROM OUR LEGAL CONTRIBUTOR. ] 


A FEW weeks ago there appeared in the columns of the 
REVIEW an article in. which specifications were dealt with, 
more particularly from the point of view of the sub-contractor. 
It was a suggestive contribution to a subject of considerable 
difficulty and importance. The writer pointed out that the 
present system whereby specifications, and copies of specifica- 
tions, are multiplied to any extent, is ruinous alike to employer 
and contractor; and that some method should be devised by 
which unnecessary expense may be avoided. It is proposed, 
in the present discourse upon the subject, to examine into the 
question as to how far economy may be effected which is con- 
sistent with safety and profit to all concerned in a contract 


for large works. 


One is confronted, at the outset, by the difficulty that 
nearly every prudent man of business acting under tlie advice 


of his lawyer, is anxious to have his contract in writing. He 


likes to specify what he wants in writing ; he wants to know 
definitely what he is to be asked to pay. He has a natural 
horror of extras. If he thinks that the erection of a par- 
ticular plant is going to cost him £10,000, he does not like 
to be presented with a bill for £12,000. And even where, 
as in most cases, the question of extras is left to the decision 
of an engineer, the emplover does not always feel certain 
about the ultimate cost. The engineer is often between the 
devil and the deep sea. He has to choose between a sound 
job with extras, and inferior workmanship which will not be 
best in the long run. | 

It is well to examine, at the outset, the form of. contract 
which is approved by the Institution of Electrical Engineers, 
in order to see what. is there stated about specifications. 
The “form ” being a form of general conditions applicable 
to any contract, the specification is used as a means 
of applying the general conditions to the par- 
ticular job undertaken. The specification is divided 
into sections, and (by Clause 8) “the purchasers 
reserve to themselves the right of accepting a separate 
tender or separate tenders for any one or more of the sections 
of the specification, but not for part of a section." In this 
way the purchaser may, if he is so advised, distribute the 
whole work amongst a number of independent contractors. 
To avoid expense to the purchaser, and at the same time to 
enable would-be-contractors to obtain extra copies, the same 
clause provides that extra copies of the specification and 
general conditions may be supplied by the engineer to 
tenderers on payment of — shillings per set, and extra copies 
of the drawings at a reasonable price." As a security that 
the specifications shall not be supplied except to persons acting 
bona fide, it is provided that * the engineer shall decide 
whether a tenderer should or should not be so supplied.” 

It is difficult to see how by any form of words the 
expense or any part of the expense incident upon the 
preparation and sending out of numerous specifications may 
be avoided. One or two methods may be suggested. The 
list of persons applying for specifications might be submitted 
to the engineer who should decide whether the firm or person 
making the application is likely to be really seeking the 
means of making a tender. Another method is to make a 
charge of one guinea for the first copy of any specification 
sent out, this sum to be credited to any person whose tender 
is accepted, but forfeited by all the unsuccessful applicants. 
These methods, however, are open to the objection that a 
number of desirable contractors may be excluded from the 
competition. 

Coming next to the question whether, in cases where 
the customary forms of agreement are not adopted, the 
specification forms part of the contract, it requires no very 
very elaborate form of words to bind the contractor down. 
In the case of Wimshurst v. Deeley (1845), 2 C. B., 253, 
the defendants had been applied to by the plaintiff to make 
for him an engine and boilers for a steamship, the engine 
to be constructed on a new patented principle and accord- 
ing to certain drawings and a specification. The specifica- 
tion contained a condition that the engine, boilers, &c., 
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should be completed and delivered within two months. The 
defendants offered to supply the engine in conformity to 
the drawings and specification (in which the time was 
mentioned), the engine “to be got up under the superin- 
tendence of an engineer (naming him), and when approved 
by him at the works, to be delivered by us at the Eust 
India Docks." This offer was accepted. 

There was a six months’ delay in delivery, in respect of 
which the plaintiff claimed damages. In giving judgment, 
Chief Justice Tindal said : “The fair interpretation of the 
contract—the offer on the one side, and the acceptance on 
the other—appears to be that the engine and boilers should 
be completed and delivered within two months. Time 
might have been of most important consideration for the 
plaintiff. Without the machinery the vessel would be use- 
less, and the plaintiff may have entered into engagements 
from which he could not recede.” The plaintiff, therefore, 
was awarded damages. It has also been held that a mere 
tender and a specification may form a contract. 

It remains to consider the authority of the engineer with 
regard to variations from the specifications.. It is a general 
rule that he cannot order extras which, ee Aypothesi, must 
involve departure from the specification, without authority. 
In other words, the cost of extras done pursuant to an order 


which the engineer has no authority to give, cannot be - 


recovered from the employer. For instance, in Cooper v. 
Langdon (1841), 9 M. & W. 60 (to borrow an illus- 
tration from a case which more particularly concerns 
architects and builders), a builder was sued for not 
building a house in accordance with his contract. He 
pleaded that he deviated from the drawings, &c., by the 
direction of the architect. It was held that this was no 
answer to the claim, as it was not proved that the architect 
had power, under the terms of the contract, to bind the 
employer to allow deviations from the drawings. 

Contractors must therefore take care not to accept any 
order for an extra from an engineer unless it is clear that it is 
within the power of the engineer to give it. Even when the 
engineer has power to order extras, his authority does not 
extend to things wholly outside the contract. As an illus- 
tration, mention may be made of Russell v. Bandnia (1862) 
13 C. B. N. S. 149, where, in the case of a contract for build- 
ing a ship, the employer's agent had power to order extras 
and additions. It was held, however, that he could not 
order, as extras, goods for the use of the ship. 

The form of ordering extras and variations must also be 
carefully complied with. If it is directed that all orders 
for extras or variations shall be given in writing, no order is 
valid unless it is written. Further, although the employer 
may be held liable for extras specially ordered by him 
during the continuance of the work, the mere fact that he 
assented to alterations is not sufficient to make him liable. 

With regard to the employment of sub-contractors, it is a 

general rule that where there is no stipulation to the contrary 
in the agreement, a contractor may employ sub-contractors. 
The rule, however, is subject to the qualification that it does 
not apply when the employer reasonably and naturally looks 
for the personal service and attention of the contractor. 
The engineer has no implied authority to employ a sub-con- 
tractor, In a Canadian case the plaintiff was a sub- 
contractor employed by head contractors, who were con- 
structing a road for the defendants. The defendants’ 
engineer instructed the plaintiff to do certain work, for the 
price of which the action was brought. It was held that the 
action did not lie, as the engineer had no authority to give 
the order in question. 
The clause against sub-letting or sub-contracting is usually 
as follows : ** The contractor shall not without the consent in 
writing of the engineer assign his contract or a substantial 
part thereof, nor underlet the same or any substantial part 
thereof, nor make any sub-contract with any person or 
persons for the execution of any portion of the works other 
than for raw materials, for minor details, or for any part of 
the work of which the makers are named in the contract.” 
It is well to provide in the contract that the sub-contractor 
shall be bound by all the clauses in the head contract or 
specification—particularly those clauses which regulate the 
time within which the work is to be done: otherwise the 
entire work may be held up owing to the delay of one part of 
the operations. 


CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Currespondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


Lubrication of Car Bearings. 


As I am largely interested in oil refining and the manv- 
facture of grease, I may, therefore, be permitted to submit 
one or two suggestions on the subject of lubrication of car 
bearings for the consideration of those connected with tram- 
way management. 

I notice from the inquiries that have been made that there 
appears to be a decided preference for oil lubrication, but 
this is due, I am firmly convinced, to the class of grease 
usually supplied for the purpose, aud the average price, viz., 
128. 6d. per cwt., is almost clear proof that a satisfactory 
article has not been used. 

I contend that if a suitable grease is employed, there is far 
less trouble with inspection and the other difficulties 
mentioned in your report than is the case with the best 
method of oil lubrication. 

There are, however, so many kinds of grease on the market 
—nearly all made in a different manner, and the method of 
manufacture is a most important point, as it affects both 
price and quality—that I am not surprised grease is so mucli 
disliked, and as the lowest tender is nearly always successful, 
quality has, therefore, I am afraid, greatly suffered. 

The cost of a suitable grease is considerably more than 
128. 6d. per cwt., and the point is, will the authorities pay 
the price? | 
My experience in tendering for grease is that the price is 
invariably the first consideration, and this ‘is not to be 
wondered at when you can get a guarantee with almost 
anything. > 

Until some sort of satisfactory specification is issued with 
tender forms, the buyer, I am afraid, will continue to 
receive unsatisfactory materials, and it should not be 4 
difficult matter to exclude unsuitable greases. 

I am prepared to submit a sample of what I claim is à 
suitable grease for, say, axle boxes, and from this 8 
specification could be drawn up to provide for a similar 
article. 

I am willing, if desired, to deposit the sample with vou 


for the purpose mentioned. 
Interested. 


London, October 17th. 


Coal-Cufting Machinery and Electrical Aceidents in Mines. 


While agreeing with “ The Writer of the Article” that the 
possibility of an accident due to the main winding rope 
breaking is very remote, I do not forget that everything 
feasible is being done to render such an affair next to 1m- 
possible. Can it be said, however, with respect to an elec- 
trical plant, the “earthing " efficiency of which depends on 8 
bare wire run to bank and connected to one earth-plate onis. 
that the earthing arrangements are as safe as they can possibly 
be made? I think not. : 

It appears to be a better plan, as Mr. Wellesley V oad 
suggests in your issue of the 7th inst., to supplement the 
earth-plate at bank with suitable earth-plates underground. 
and where this is not done I am strongly of the opinion that 
the earth wire should be insul«ted and not bare. 


Austin Bardon. 
Hull, October 20th, 1910. E 


The * Glasgow Switch. 


We note in your issue of October 21st, a notice 
ironclad switch, which is described as the ** Glasgow 
clad switch. We have to point out that many years 
designed a switch specially to Glasgow Corporation 
which we called the Glasgow switch, and as the swit : 
this name has been known throughout the trade see 
our specialities, it will, we are afraid, lead to some s : 
now that another firm have adopted the same name : s 
switch of their manufacture. We wish the trade to un 
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stand that we were the original makers of the “ Glasgow 
ironclad switch,” and are still manufacturing this type in 
very large quantities, also that we are not concerned in any 
way with the latest introduction under the same name as the 
one which has been used by us for such a long time. 


A. Seage & Co. 


per F. HILL. 


London, W., October 21st, 1910. 


Tests on Bitumen Cables. 


With reference to Mr. Toppin's article on the above, in 
your issue of the 14th inst., I note that he omits to mention 
the effect of damp on the paper insulation N the 
bitumen and the copper. 

Experience shows that damp “ creeps’ ' along the paper in 
an incredibly short time, resulting in a permanent low 
insulation, and, not infrequently—in the case of concentric 
cables—in a short-circuit between conductors. 

I believe a layer of paper between the bitumen and copper 
is a standard practice in the manufacture of this class of 
cable. | : 

| D. Hilton. 
October 213 1910. 
1 E 


, Bringing. Them Together. 


„Advertiser will pay £25 
resulting in obtaintng post about £200 pia.,” &c. 

Will the “ expert; fesponsible for the above advertise- 
ment, who is Gepe e of buying a joh, kindly take the 
Aberdare manager's job advertised in this week's REVIEW ? 

I am prepared to accept half-price for this information. 


- T . Degede. 


1 


Municipal Trading. 


Mr. Duncan Watson speaks of municipalities demanding a 
monopoly in contracting for installations of electric wiring, 
but points out that this is impossible. Then why need he 
worry? I was not aware that any of the ratepayers’ money 
had been spent in advancing the interests of electric supply. 
Certainly money is borrowed on the security of the rates, but 
that is a totally different thing. If Mr. Duncan Watson 
will look over the list of municipalities who own electricity 
‘undertakings, he will see that vast sums of money are repaid 


each year by such municipalities towards the relief of rates. 


and, strange to say, the undertakings which have a properly 
| organised sales department make the largest profits. 

Our ivals, the gas people, recognised years ago the im- 
portance of having some control over the piping of houses for 


gas, and with exceedingly good results have taken advantage 


of it, and also of the opportunity of suggesting to consumers 
the most efficient ways of lighting, driving or heating by the 
nasty stuff. We have no doubt much to learn from. them— 
they're after business, and get it. 

What if they have tended to create & monopoly ? Look 
at the efficiency to which tnodern gas lighting has attained. 
It's dirty, we know, but they do not tell us so. 

Ninety per cent. of the electrical contractors of to-day do 
not give a thought to the efficiency of an electric supply 
consumer's premises from A lighting point of view, and so 
long as they can get in as many points and as much cheap 
material as possible—and at the same time make plenty of 
profit—they consider their responsibility ended. What care 
. they when the account for electric supply is rendered ? Let 
the supply authority face the music. I take it that the 
Municipal Wiring Bill is going through to stop this sort of 
thing; not that the majority of the undertakings will use 
the power if they get it, but no doubt it will be a very 
powerful weapon to urge Mr. Contractor to carry out his 
work with a little more careful consideration as to what his 
. Work is for. 

However, the points raised in Mr. Duncan Watson’s letter 
are 80 very fickle as to need no comment, and even he has, I 


am told, taken up a few side lines, no doubt in order to 


advance his own salary, or the revenue of his company. 
. Surely, therefore, it is only reasonable to suggest that under- 
takings which sell electricity should be in a position to install 


for 5535 information 


body in fact? 
include the anybody n mentioned 8 


the means of using the supply, as a side line, if you like. 
Admitted that a few companies have tried this sort of thing 
and gone to the wall; so have contractors for electrical 
work, in hundreds, but Mr. Duncan Watson and Co. 
remain, and if that is so, surely electrical supply depart- 
ments which can buy as cheaply, can organise as well, and 
can obtain the same labour as any contracting firm, will 
profit and remain. 

Electricity departments, however, sell light, heat and 
power, and it is for them to see that every consumer has the 


best possible advice on the economical use of these, and also 


to see that everybody uses them ; and if Mr. Contractor 
does not bring in enough consumers, the electric supply 
authorities are after them themselves. It is business they 
want, and the Municipal Wiring Bill, if passed, will give 
them a weapon to obtain. more ; ‘and there is no doubt it is 
coming off. 


NE. A. C. Bostel. 
^ Acock’s Green, October 24th, 1910. 


The Association of Mining Electrical Engineers. 


The writer:is much indebted to ** Practical Colliery Elec- 
trician" and “ Tyne” for giving him their support, and 
would ask of your numerous readers who are interested in 
this question, if they, too, would support the writer either in 
having settled once and for all, whether the Association 
intends to carry out the policy advocated in the ELECTRICAL 
REVIEW, and to make this its chief object, or in forming 
a National Association of Colliery Engineers, to consist 
only of mechanical.and electrical engineers in actual charge 
of colliery plant, similar to the National Association of 
Colliery Managers. United. something may. be done, and 
there is no doubt that owners of mines wonld give their 
support once they became fully conversant ‘with’ the object. 
It would pay them handsomely ! 

It isa pity A Council Member" is withdrawing from 
the contest. A discussion in a branch would be useless; it 
would be absolutely stifled by the opposition. If A Council 
Member ” has no heart to continue the discussion or cannot. 
answer the questions, let him bring the President to his aid. 
The writer, however, has no idea, and never had, of enticing 
* A Council Member " into a discussion. What he wants to 


get at is whether the Association really does intend to carry 


out, or try to carry out, the ELECTRICAL REVIEW policy; or 


is it going to stick to the policy of the President, and make 


„competent persons“ out of fitters, drivers, deputies—any- 
It's no good talking about rules; these 


Besides, is it not a 


. 


the rules? 
appointed. 

However, nuf said. «A Council Member " drops out. 
Will the President or any other member of the Council take 
his place ? 

As to you, colliery electricians, be not satisfied. Shout ! 
Shout hard !! and there's no doubt but that you will win 
through. Every little shout helps so, again, buck up! is 
the advice of 


4 Non-Council Member. 
r“ 


REsTRICTED-HovR SupPLY.—Referring to his letter in 
our issue of the 14th inst., Mr. P. J. Pringle informs us that 
the cost quoted (3d. to 4d. per unit) should have read 0°3d. 
to 04d. per unit.—Eps. E.R. 


Brockie-Pell Are Lamps.—We learn that the FosTER 
ENGINEERING Co., LTD., have obtained an order from Messrs. Arding 
and Hobbs for 60 of their Brockie-Pell B.E.M. enclosed lamps. The 
lamps have to burn two in series on 230 volts direct. It is stated 
that the lamp will burn for 60 hours at every trim. The case is of 


. the makers' ornamental pattern. The B.E.M. lamps are very largely 


in use in various parts of the country, and such concerns as Swan 
and Edgar, General Motor Cab Co., N.W. Railway, besides a large 
number of Corporations, have installed them, 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Controllers for Eleetric Traction. 


Messrs. Dick, KERR & Co., LTb., of Abchurch Yard, Cannon 
Street, E. C., have recently introduced a number of improvements 
into their tramway and railway controllers, to cope with the changes 
made in current practice, such as the use of higher speeds, heavier 
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FIG. 1.—STANDARD K Two-MoToR CONTROLLER, ARRANGED 
FOR ELECTRIC BRAKING. 


` 


‘cars and magnetic service brakes. The metallic shield blow-out 
which forms a characteristic feature of their controllers, and has 
proved highly satisfactory in use, is retained, the only change 
being the use of a more powerful blow-out. 

The main frame of the standard controller is of cast-iron lined 
with insulating material, with an enamelled sheet-iron cover held 
in place not by hinges but by a simple spring catch. The interior 
of the two-motor controller with electric braking is shown in fig. 1 ; 
the contact fingers are provided with renewable copper tips with 
spring-locked adjusting screws, and the shaft is of square steel with 
baked mica insulation, no wood being used except for the reversing 
drum. On the braking controllers there are 15 notches—four 
series, four parallel and seven braking ; the non-braking controllers 
haya the same number of power notches. The novel feature of the 
braking type is the combination of the brake and power cylinders 
on the same shaft, which simplifies the mechanism. The power 
handle is made non-removable, only the reversing handle being 
removable, and that only when the power handle is in the off 
position, from which it cannot be moved until the reversing handle 
has been attached and placed in the ahead or reverse position. The 


Fic. 2.— ARRANGEMENT OF CUT-OUT SWITCH. 


motor cut-out switch has also been re- arranged, being now operated 
by a knob projecting from the back of the controller, as shown in 
fig. 2, which can only be turned with the aid of the reversing 
handle. Turning the knob through a right angle either way cuts 
out one of the motors (or a pair, in the case of a four-motor con- 
troller), all the motors being connected when the knob is in the 
intermediate position, With this arrangement the driver can cut 
out a motor in a few seconds, thus avoiding delay to traffic, and 
there is no occasion for him to meddle with the internal mechanism 
of the controller in any way. As the cut-out switch and the rever- 
sing cylinder are interlocked. it is impossible to make a mistake, 
and when either motor ix cut out. a locking lever prevents the 
barrel from being moved beyond the last series position; the 


remaining motor starts up on the first series notch as usual, and the 
electric brake is effective with either or toth motors in circuit. An 
automatic run-back electric brake can be embodied in the con- 
troller, coming into action when the power handle is in the off- 
position without any act on the part of the driver. A notching 
regulator can be provided, which renders it impossible for a careless 
driver to advance the controller handle without a pause at each 
notch, and thus ensures smooth acceleration, without undue stress 
on the motors and gears: this has been proved so advantageous in 
practice, that all of Messrs. Dick, Kerr's later controllers are 
designed so that the regulator can easily be added. 

A standard four-motor controller is also made, and the DM4 con. 
troller, as used on the Lancashire and Yorkshire Railway, controls 
eight 160-H.P. motors, dealing with currents of more than 2,500 
amperes in regular service. 


B.T.-H. D.C. Ampere-Hour Meter. 


An improved type of mercury ampere-hour meter has been intro- 
duced by the BRITISH THOMSON-HOUSTON Co., LTD.. of Rugby, and 
has been approved by the Board of Trade. The meter has been 
designed so as to dispense with compounding, and therefore has a 
very small voltage drop and power loss; it has no hysteresis error, 
and is unaffected by short-circuit currents. The characteristic 


Fic. 3.—B.T.-H. AMPERE-HOUR METER. 


curve, we are informed, is approximately a straight line from fall 
load to yy full load, and the meter starts with a load equal to 
0'5 per cent. of its rated capacity. Calibration is effected by aller- 
ing the electrical and not the magnetic circuit, and is very perm 
nent; all parts are standard and interchangeable, and are unaffected 
by temperature variations. The meter is calibrated to read in 
B. of T. units at any pressure up to 600 volte. 


New Outside Lantern. 


MESSRS. SIEMENS Bros. DyNAMO WORKS, LTD., Tysen Street, 
Dalston, London, N.E., are placing on the market a new design of 
outside lantern, the special feature of which is that there is 8 


Fig. 4. —SIEMENs OUTDOOR LANTERN, 


novel method of attaching the glass globe; this is held in oe 
tion by an ingenious device, which obviates the necessity of v 


set screws. This consists of four catches, only one of which n 
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be pushed up to allow the globe to be taken off, whilst the globe 
can be replaced by simply pushing it into position, when the four 
catches fall back again automatically on to the lip of the globe. 
It will be seen from the detail illustration, fig. 5, that the reflector 
from which the lamps are suspended is mounted on springs to 
prevent vibration, and although this may not be necessary in the 
case of tantalum lamps, yet for other types of lamp it forms an 
effective vibration absorber, which protects the lamps very 
materially. This type of lantern can be supplied suitable for either 
one 100-c.P. or one 200-0.P. " Onewatt lamp. or for three or four 


— 


White enamelled J Pay Guides 
Iron Reflector for Reflector 
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for Glass * 


Fic. 5.—DETAILS OF LANTERN, 


32 or 50-c.P. tantalum lamps. It will be observed that the design 
facilitates the removal of the globe for cleaning purposes, and also 
for renewals of lamps when necessary. Safety and reliability are 
claimed, and the bother of removing three of four set-screws 
before the globe can be removed is avoided. The makers desire 

y to draw the attention of contractors and shopkeepers 
generally to- the device, and they will forward full particulars on 
application. 


* Smart ” Patent Arc Lamp Suspension Gear. 
By an unfortunate mishap, the illustrations of this device were 


.printed upside down in our last issue. The correct aspect is 


indicated by the dotted lines showing the weather-proof casing. 


‘Walker’ Patent Drying and Finishing Barrel. 


Messrs, ARNOLD X LARGE, LTD., of Green Lane Foundries and 
Engineering Works, Wolverhampton, are introducing the “ Walker" 
patent gas-heated barrel for drying and finishing work in bulk 
after electroplating or dipping. They point out the importance of 
perfect drying, which in this case is ensured by the use of an 
internal heater, the ends of the barrel being provided with gauze- 
covered vent-holes for the purpose of free ventilation. The heater 
may be either electrical or gas, the former being made for the 
purpose by the British Prometheus Co., Ltd., on their strip'system. 
A special feature of the barrel is the fact that it can be run at very 
low. speeds—12 or 14 E.P.M.—to dry work of a delicate nature 
without damage, thus enabling the " Walker" barrel to be used in 
cases where previously & shaking barrel was not permissible. 

The barrels are of galvanised-iron or of wood, hexagonal or 
cylindrical, and an adjustable hexagonal barrel is made, which 
enables shrinkage of the wooden side-pieces to be taken up, and 
new pieces inserted at minimum cost 


Simplex Safety Pendant. - 


THE SIMPLEX CONDUITS, LTD., of Garrison Lane, Birmingham, 
have just brought out a new type of pendant, which has been 
designed with a view to obviating fire risk and to facilitating the 
wiring. With the ordinary twisted flex, pendants in shop windows, 


Fic. 6.—DETAILS OF CEILING ROSE. 


workshops, &c. are often very badly treated, and the flexible is 
short-circuited, sometimes with disastrous results. The new 
pendant is wired with separate flexible conductors, which are, kept 
well apart, and the weight of the fitting is entirely taken off the 
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wires and terminals by means of a separate suspension. Moreover, 
the pendant can be wired at the bench and plugged in position, 
only the base being permanently wired in the ordinary way. 

Fig. 6 shows the base or ceiling rose; A is one of the sockets in 
the main circuit terminal plates, which receive the split pins D in 
the cover, the latter being connected to the flexible lamp-leads. 
The weight of the pendant is carried by the meial plug E, which is 
screwed into the socket B, and holds the cover in place; C is the 
loop-in terminal for the circuit wiring. If, when the pendant is in 


Fi1G. 7.— SAFETY PENDANT COMPLETE. 


position, it is necessary to make any adjustment to the length of 
the drop, it can be done without removing the pendant, as the split 
pins to which the flexible is connected can be got at through the 
holes F in the cover of the rose. 

The pendant is being put on the market in two forms, of which 
one is shown in fig. 7—the usual form for offices and shops in 
which the cord suspension is used. As shown, a simple anti- 
vibrator is incorporated with the pendant suspension, but the latter 
can be had without this if preferred ; the anti-vibrator is supplied 
with springs of three different tensions to suit the various types of 
fittings, and the tension is easily adjusted with the aid of small 
nuts on the spindle carrying the spring. In the case of factories 
where heavy iron fittings are used, coppered-steel chains are 
provided to take the weight. 


Wire Lamps in Germany.—The report of the (GERMAN 
INCANDESCENT GAS LIGHT Co. for 1909-10, in referring to the 
success of the Osram lamps, states that the company is quite 
specially employed with such types, the production of which in 
bulk manufacture is not easily reached without years of experience 
and the expenditure of large sums. Regarding the question of the 
establishment of a price convention in the manufacture of metallic- 
filament lamps, the report remarks that this is not practicable at the 
present time, owing to the diversity in the quality of the lamps. 
The conditions of production in Germany are such that the com- 
pany does not propose to extend the manufacture of wire lamps in 
that country, but will do so in England and France, as was recently 
reported in this journal. „ 
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“Z” ELECTRIC LAMP MANUFACTURING Co., LTD., v. MABPLES 
LeacH & Co., LTD. z 


Jud mant. 


LORD JUSTICE MOULTON delivered the judgment of the Court, 
saying that the very careful and thoughtful judgment of Mr. 
Justice Parker commended itself to him in ite entirety. The case 
was a very interesting one, and raised two points which were some- 
what peculiar. In the first place, the appeal was in respect of an 
invention which stood in an exceptionally favourable position. It 
was an invention the originality of which was not questioned. No 
anticipation had been alleged. It was an invention of a practical 
process, and there was not the slightest doubt that the defendants 
used the process exactly as described in the specification. They 
therefore had clear originality and clear infringement. Dealing 
with the objections raised by the defendants as to the validity of 
the plaintiffs’ specification, his Lordship said that he came to the 
conclusion that the statement as to the preference of the patentee 
for the use of phospham to all the other bodies mentioned for the 
purpose of effecting the decarbonisation of the filaments was bord 
fide. He came to that conclusion from the fact that at the present 
time the plaintiffs and the defendants by preference used phospham. 
It was urged that there was no evidence to show that the filaments 
prepared by the aid of the invention were superior to others in 
their mechanical strength. Ashe came to the conclusion that the 
life of these filaments was increased, their breaking down was pre- 
vented, and so the blackening of the lamp obviated, he thought 
that consequence of the invention abundantly justified the patentee 
in saying tbat his invention improved the “strength and 
serviceableness of the lamp. There was no doubt that the 
specification might justly be criticised as to the accuracy of its 
statements if they were going to view it from the point of view of 
what he might call abstract accuracy, and the Court had to con- 
sider whether those defects were defects which, according to 
English patent law, would deprive the patentee of the richt of a 
monopoly. In manufacturing these metallic fibres, it was found 
that blackening occurred, and at the date of the letters patent 
everybody assumed that this blackening was due to carbon. The 
conclusion he drew from the evidence was that the substance 
which produced the blackening was undoubtedly 
and the tungsten passing off to the glass was due to the 
carbon in the filaments. To sum it up, said his Lordship, 
carbon was injurious, and carbon was removed by the 
invention. The patentee's obligation was to put the public 
in possession of the invention, and if he did that bond fide 
in such a way that they knew, and could obtain, its advantages, 
practically the fact that be had taken an erroneous view 
theoretically of that which accompanied those advantages did not, 
in his Lordship's opinion, militate against the validity of the 
patent. For these reasons he was of opinion that the letters patent 
were not invalid. Being of opinion that there was an actual use 
in the invention, and that the resulte of the invention were 
obtained by the defendants, he came to the conclusion that the 
eer of the learned judge was correct, and that the appeal 
ailed. 

The MASTER OF THE ROLLS concurred in the judgment delivered 
by Lord Justice Fletcher Moulton. Regarding the application for 
leave to adduce further evidence on the appeal, they all thought 
that motion should not be acceded to. 

LORD JUSTICE FARWELL also concurred, and the appeal and the 
motion were accordingly dismissed, with costs. 


tungsten, 


TIVERTON ARBITRATION, 


TIVERTON RURAL DISTRICT CoUNCIL has received the award of 
the Arbitrator respecting the Council's action against Siemens Bros. 
and Co., Ltd., contractors, to recover damages for extraordinary 
traffic over roads in the Council area. The claim was for £1,421; 
the contractors’ offer was £200, and the award of Mr. P. Maybury 
(county surveyor of Kent), the Arbitrator, is said to be £652, 
though the officials of the Council decline to divulge any figures 
until the Council has met. 


TRAMWAY FRAUD. 


A CASE of fraud was heard in the Sheriffs Court at Hamilton in 
the case of Henry Rooney. miner, High Blantyre, who had claimed 
£12 compensation from the Lanarkshire Tramways Co. in respect 
of alleged injuries. Rooney pretended that on September 24th, 
while travelling by car in Bothwell, the conductor had trapped the 
fingers of his right hand between the head doors of the car. It 
turned out that Rooney had not been a passenger at all bv the 
car in question, and Sheriff Thomson sentenced him to one month's 
imprisonment with hard labour. 


CHARGE ÁGAINST A TRAMWAY OFFICIAL. 


THE case of John Downes, late traffic superintendent of the Lanark- 
shire Tramways Co., who was charged with embezzlement, was 


disposed of in the Glasgow Sheriff Criminal Court, before Sheriff 
Glegg, on Monday, the 24th inst. Downes admitted the charge of 
embezzling between October 22nd, 1909, and January 6th, 1910, the 
sum of £550, which he had received from various persons for the 
purchase of shares in the company's new line extension. 

Mr. CocHRANE, writer, Hamilton, on behalf of accused, said that 
he had acted as traffic superintendent for the company for seven 
years. He was in a position to receive applications for shares, and 
some of the moneys so received he had speculated with on the Stock 
Exchange about a year ago. He expected to be able to replace the 
money, but being unsucessful in his speculations, he was unable to 
do so. He resigned his position some months ago, and went to 
London, obtaining employment there with a motor company. 
Accused had a wife and two children depending upon him, and he 
was willing to make all the reparation he could, and some moneys 
he had in the company would go to meet the losses involved. 

The Sheriff, in sending accused to prison for 15 months, said that 
it was a serious case, a position of trust having been used to take 
money from people which they could ill afford to lose. 


DONNERSMARCKHUTTE OBERSCHLESISCHE EISEN UND KOHLEN- 
WERKE ACTIEN GESELLSCHAFT r. ELECTRIC CoNsTRUCTÍON 
Co., LTD. 


In the Second Court of Appeal, before the Master of the Roll: 
and Lords Justices Fletcher Moulton and Farwell, there was 
opened on Wednesday, October 19th, an appeal by the plaintiffs in 
the action of Donnersmarckhutte Oberschlesische Eisen und 
Kohlenwerke Actien Gesellschaft v. the Electric Construction Co., 
Ltd., which related to a patent for driving rolling mills electrically. 

Mr. Walter, K.C., and Mr. Gray appeared for the appellants, and 
Mr. Bousfield, K.C., and Mr. Russel Clarke for the defendants in 
support of the judgment of the Court below. 

The proceedings at the previous trial were reported in the 
ELECTRICAL REVIEW of February 4th, 1910, et sqq. 

In opening the appeal, Ma. WALTER said that it was from a 
judgment of Mr. Justice Parker refusing the plaintiffs relief in an 
action brought in respect of an alleged infringement of letter: 
patent, No. 7,188 of 1902, granted to Carl Ilgner for improvements 
in the control of electrically-driven reversible rolling mills The 
learned judge in the Court below held that there was no subject 
matter in the invention. Tbe learned Counsel explained the 
circumstances of the case, and said that the novelty of the 
invention was combining an electric generator with a fiy-wheel 
worked by Ward-Leonard control, which had never been done 
before. It was a combination which was made for the first time 
and the learned Judge so found. 

Lorp JUSTICE MOULTON said that the Ward-Leonard control 
was known to electricians. 

MR. WALTER agreed. l 

MR. HUNTER GRAY, following on the same side, said that it wa 
significant that from 1891 until 1902, the date of the plaintif? 
patent, a number of people were trying to solve the problem which 
the patentee had solved, but without success. 

Counsel for the respondents were not called upon. 

LORD JUSTICE MOULTON, delivering the judgment. of the Court. 
said that he had come to the conclusion that the decision of the 
learned, Judge in the Court below was right. It must be remembered 
that electrical force had to be gradually applied to one industry after 
another, but it would be disastrous to hold that the first person who 
applied electrical energy to a new process was thereby entitled to 
get out a patent and limit the application to that industry. Tbey 
had to consider whether the application to the new process was 
merely the use of the existing knowledge, the electrical application, 
or did it require invention. However new the application might be. 
if the engineer only used the knowledge of the time, and had not had 
recourse to invention, he had no more right to monopoly than 
anyone else. Driving reversible rolling mills by electricity was 
applying that force on a greater scale than probably anything before 
had required of it, but the means by which the difficulties of apply 
ing this force ona great scale had been overcome by this in ven 
tion did not involve any exercise of invention. The patentee took 
means that were known to the world, and simply used them on? 
suitable scale to meet the scale of difficulties with which he had to 
cope. In order to make quite clear the ground upon which he had 
come to the conclusion that tbat decision was right, his Lordship 
dealt with the Ward-Leonard and the Ferranti specifications ex 
haustively, and said that the result was that whatever demand the 
working motor might make when he started the machine, the elec- 
tricity demanded could go no further than the intermedis 
dynamo, and could not reach the original source of supp ^ 
Ward-Leonard had the current, at the time the dangero? 
demand was made, under his own control, and it was à loca 
current, not interfering in any way with the original source ^ 
supply. He could make it what he liked hy altering the streng 
of the field of the intermediate generator. That was in 1888. 15 
he was satisfied that it was perfectly clear to any electrician dien 
that publication. In 1895 Ferranti was dealing with the Pro: us 
of lifts, and took a very obvious thing, an idea that any se 
might have adopted. He used a fly-wheel for equalising the dem ing 
The patentee says: "I have my fly-wheel, and I have my esos 
current," but there was no invention in taking the two 675 
They were both well known. Therefore, in his (the learned d the 
opinion the use of the arrangement of the control dealing 
secondary current did not involve any invention. After he pro- 
at some length with the evidence, the learned Judge " el dt 
tested against the idéa that one could patent a big fy Thee 
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was pointed out by the House of Lords in an early electrical case, 
where the patent was one for a machine of high tension, that one 
could not make an invention by restricting the use to a particular 
kind of machine. One could not make an invention bygaying you 
must have an adequate fly-wheel ; one did not contribute to human 
knowledge by so doing. It was said that a particular type of 
dynamo was indicated. He did not think so. There was nothing 
in the adjustment, and no indication of the sort of dynamo. "There 
was nothing in the nature of invention at all. He had very great 
doubts whether infringement had been proved, but he did not feel 
that he was called upon to decide that question. For these 
reasons he thought that the learned Judge in the Court below was 
right, and there was no subject matter in these letters patent. 
The MASTER OF THE ROLLS and LORD JUSTICE FARWELL 
intimated their assent, and the appeal was dismissed, with costs. 


PAISLEY TRAMWAYS ARBITRATION. 


Mr. RoBERT HAMMOND, M.Inst.C.E., sat as Arbitrator at the West- 
minster Palace Hotel on Tuesday, October 25th, to further hear the 
dispute between the Paisley District Tramways Co. and the Paisley 
Corporation as to the price to be paid by the former for electrical 
energy for the next seven years. Mr Balfour Browne, K. C., 
appeared for the Corporation, and Mr. G. J. Talbot, K.C., for the 
company, who had applied for the Arbitration under powers given 
by the Paisley District Tramways Orders Confirmation Act, 1901. 
The case for the company was continued, and 
Mr. Evan PARRY said he assisted Mr. Parshall, the consulting 
engineer to the company. The company received from the Corpora- 
tion every day a statement of units supplied and the maximum load. 
On December 15th last, with 33 cars working, the Corporation 
returned the maximum load np to 5.43 in the evening as 980 
amperes. The company complained that the recording instrument 
did not differentiate between energy supplied to the company and 
electricity supplied for other purposes: the former figures were only 
arrived at by subtracting something else from the total. Moreover, 
the figures returned by the Corporation did not represent the maxi- 
mum load, but a momentary fluctuation of the ammeter. At their 
request, the Corporation supplied the company with copies of the 
log sheets, which recorded the readings of the different instruments 
every half hour. These, added up, showed that the correct record 
for the day named at 5.43 p.m. was 760 amperes. On October 13th 
last the company had a specia] ammeter installed, which registered 
all the current consumed by them, and this showed that, on Saturday, 
October 22nd, the maximum current, with 47 cars working (in the 
place of 33 on December 13th) was 1,000 amperes. Witness put in 
an analysis of car-miles, &c., which showed that the cars were in 
service 78'2 per cent. of possible hours. Witness explained that 
other figures put in showed that the total loss of current in trans- 


mission on both feeder and distributor cables was 4 per cent, ' 


which waa a very small loss and showed that the company's installa- 
.tion was an excellent one. As a matter of fact, the feeder and 
distributor cables cost £400 per car, which was much above the 
average. In conclusion, witness was emphatic that a 500-Kw. 
generator would be sufficient to supply the whole load required by 
, the company. 

This concluded the company's case, and Mr. BROWNE, opening for 
the Corporation, submitted that à good deal of the evidence given 
for the company was irrelevant, and his learned friend had shaped 
his case on erroneous principles. The company had argued, first of 
all, "What terms should we obtain from the Corporation if 
we were free to make our own electricity or to go else- 
where for a supply?" This, he submitted, was wrong in 
law, and should have no weight with the Arbitrator. Then 
the company asked, What are the terms the Corporation 
supply other customers on, and how do they compare with the 
terms they impose upon us under the Act of Parliament?" He 
submitted this argument must fail, because the company were not 
really within the Corporation's area of supply. A supply was only 
extended to them by virtue of the Act of 1901. The Corporation were 
entitled, first, to the cost of production, and, secondly, to a fair 
profit, unless the company could show that the cost of production 
was increased by improper conduct or mismanagement. There was 
no evidence of this, and on the other hand, he should show 
that the undertaking had been conducted with intelligence and 
economy. They had only the necessary plant and the proper stand- 
by, and the cost of production was the measure of what the com- 
pany must pay. 

Mr. TALBOT: Do you mean by that capital charges ? 

Mn. BrownE: Yes, after paying interest and sinking fund: and 
we go further than that. One of the most important matters is 
not only canital charges, about which they have given no evidence, 
but they ought to pay for depreciation. In conclusion, Counsel 
said the Corporation's plant was not too large, seeing that they 

were liable to heavy penalties for default to supply sufficient 
electricity. 

MB. G. F. PARKINSON, M. I. E. E., M.I.M.E, manager of the Paisley 
electricity undertaking since 1901, related the steps taken at the 

instalment of the plant. The company were asked what plant 
would be necessary to give them sufficient energy, and they asked 


for four 250-KW. continuous-current machines. The. Corporation 


then sought to bind the company to take a minimum of 500,000 
units per annum, but the company refused to give this guarantee, 
saying that only a portion of the line would be opened first, and 
they would only use about 200,000 units. This being so, the Cor- 
poration found it sufficient to alter the existing plant. In 
1908 the company decided that they would want an average load of 
400 Kw. on busy days, and a maximum of 625 Kw., and at their 
request a second large direct-current generator was inetalled. Five 


management, and interest on capital charges. 


positive and one return feeder were also added. In June, 1905, there 
was an extension of the feeder mains to Barrhead. Theaverage load 
instead of the 400 Kw. estimated by the company, was 600 KW., 
and the maximum 891 Kw., instead of 625 KW. A third generator 
was subsequently installed as a form of insurance. In November, 
1906, the tramway manager wrote to the Corporation stating that 
the amount of current comsumed per car-mile had risen, and 
questioned the accuracy of the Corporation’s meters. These 
were tested and found to be accurate. When the company 
got an extension of the tramway to Thornliebank, they 
obtained the extra supply of current necessary from the 
Clyde Valley Co. If they had obtained it from the Corporation 
the latter might have been able to lower their charges. As a 
matter of fact, the charges were growing less, for 1905-1910, the 
price was about 1'517d. per unit; after the opening of the extension 
in 1906 it went down to 1°467d., and last year it was 1'432d. The 
rates proposed by the company were unreasonable. At the average 
rate proposed, and on last year's consumption, the return to the 
Corporation would be only ‘56d. per unit. This would only cover 
the actual works cost, leaving nothing for rent, rates, taxes, 
It would mean a loss 
of 60 per cent. of the actual revenue obtained from the electricity 
undertaking, and would cost the ratepayers £4,000 a year. 
Another point was that the Corporation, in order to supply the 
tramways, had to work the generators 24 hours a day, keeping men 
employed, although little current was used. | 

The Arbitrator pointed out that the mains would have to be kept 
charged for the street lighting. 

WITNESS : Not in the summer months when the lights are put 
out at 2 o'clock. Proceeding, witness produced statistics showing 
expenses of management at 206 municipal power etations. The 
average for the last year over all 206 places was 2'4d. per unit, and 
at Paisley only 1°3d. Witness produced other figures obtained from 
50 local authorities supplying energy for tramway purposes. The 
average charge per unit was l'48d. as against 143d. at Paisley; 
the capital charge per KW. averaged £39, as against £29 at 
Paisley; the average number of units sold was 1,353,120, and at 
Paisley 1,280,487 ; the works cost was 75d. elsewhere, and 70d. at 
Paisley; the traction load factor elsewhere was 20'6 and at 
Paisley 17. 

Counsel read a portion of a report from the Corporation’s con- 
sulting engineer (Mr. Mordey) advising the Corporation that as 
the company had to take their own mains to the generating 
station, the Corporation were saved about ld. a unit. Witness did 
not agree. In his opinion, the total saving effected to the Cor- 
poration was only one-sixth of a penny. 

“If Mr. Mordey," said COUNSEL, is right in saying that the 
taking of the mains to the generating station saves the Corporation 
ld. per unit, the company are practically paying 24d. per unit 
now)" | 

WITNESS : Yes, that is so. 

COUNSEL proceeded to read other extracts from Witness's report 
to the Corporation on price reduction in 1906, and suggested that 
all the arguments then used by witness in favour of reduced prices 
to large power consumers applied to the company's present posi- 
tion. Witness said the price charged to the largest power consumer 
now was 1°29d. per unit, and he only took 30,000 units in 1910. 
Originally this firm took 275,000 units, but they were now installing 
their own plant. 

Mr. TALBOT : Why ?—Witness said he supposed the firm thought 
they could generate their own electricity more cheaply. 

MR. TALBOT: Yes; and, fortunately, they are free to do so. Have 
you lost on any other large consumer ?— WITNESS admitted one 
other firm was installing its own plant. The Corporation reckoned 
to make a 10 per cent. profit on the supply to private power con- 
sumers, but it was doubtful if they made any profit at all. Wit- 
ness admitted that when the company got their extension to 
Barrhead, the Corporation offered to supply energy at 1d. a unit. 

Mr. TaLBot: How can you reconcile that charge for a short 
section with 1°43d. for the rest of the system ?—We thought it 
would assist the load factor, and enable us to make a reduced 
charge all round. 

Mr. TALBOT: That is exactly the effect Mr. Mordey says. the 
aupply of power to the tramways should have on present charges. 
Counsel proceeded to take witness through his statement about the 
plant at the generating station, and pointed out that the Corpora- 
tion had 1,720 Kw. for 50 cars, He suggested that that was a very 
big order.—Witness admitted that the day load could be run on 
500 KW., but in the evening they wanted more power for the 
working men's cars. 

MR. TALBOT pointed out to witness that having two machines 
producing 1,220 kw. between them, he (witness) had thonght it 
necessary to put in another 500 KW. machine.—WITNEss replied 
it was necessary to have a spare machine as a stand-by when another 
was being tuned up. 

At this point, Mr. TALBOT intimated that his cross-examination 
of witness would occupy some time longer, and the inquiry was 
adjourned until the next day. 


Carbon Lamp Prices Reduced.—Mrssns. SIEMENS 
Bros. Dynamo WORKS, LTD., Tyssen Street, Dalston, London, N. E., 
inform us that they have recently reduced their prices for carbon- 
filament lamps to the trade, and can quote higher discounts than 
formerly on the lamps catalogued in their price list 21 D. We 
learn that the sales of these lamps are very rapidly increasing 
very large stocks are held. . 
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OUR LEGAL QUERY COLUMN. 


| Questions addressed to this column should be written on one side 


of the paper only.) 


" ANXIOUS " writes :—' Reading in the Press that much saving was 
to be effected in the consumption of electric current by the use of 
a transformer, I instructed a local electrical engineer to fix one in 
my private residence, and received from him a verbal assurance that 
I should save its cost within 12 months. 

»The transformer was fixed on January 17th last. It was not 
until the end of the second quarter of this year that I was able to 
make comparison. I then found that my consumption of current 
was not decreased, but, on the contrary, was trebled. 

“ wrote to the person who fixed the instrument, and he in turn 
communicated with the makers of it. The latter's representative 
ealled, stated verbally that the transformer was efficient, but wished 
to take it away. However, I had it tested first, and received from 
the chief electrical engineer of the district the following report: 
'I have tested your transformer, and find it absorbs current at the 
rate of 600 watts a day; this current is registered by the meter. 
Your last quarter's account covered a period of 89 days, and you, 
therefore, were charged with 53 units used by the transformer 
and for which you obtained no benefit. The meter is quite in order 
and stops dead when the main switch is turned off.’ The transformer 
was then removed and a fresh one supplied. 

“I have pressed the person who fixed the instrument for recom- 
pense, but he shifts the responsibility on to the makers. The latter 
invite me to bring an action against their customer, ‘Who will, no 
doubt, bring us in as a third party. Weshould then have an oppor- 
tunity of clearing ourselves or otherwise of any liability which you 
consider we are under.’ | 

" Will you kindly advise me whether I am in a position legally to 
recover from the agent whom I employed the loss which I have 
sustained through this inefficient artiole ? 

“I understand that transformers of a similar make have an 
efficiency of 94 per cent., and that the no-load losses should not 
exceed, approximately. 11 units per quarter.” 

„ If “Anxious " relied on the warranty given by the agent, 
just as if that agent were himself the person who manufactured 
and supplied the transformer, it is reasonably plain that he may 
recover from the agent for any damage which he has sustained 
provided he has a legal remedy at all. That is the real question. 
Was this a warranty the breach of which may give a cause of 
action? It was a very rash statement, and upon the whole it is 
conceived that " Anxious” might have a good claim for damages. 
He should, however, consult a solicitor at the earliest possible 
moment, and certainly before starting proceedings. 


BUSINESS NOTES. 


Consular Notes.—Ecuador.—The British Consul at 
Guayaquil reports that the capital and objects of the Electric 
Light and Car Co. have been considerably extended during 1909. 
The capital is now fixed at 1,500,000 sucres (£150,000), all of 
which has been locally subscribed, with power to increase the 
capital or to issue debentures as may be considered convenient. At 
the present time the electric power is developed by means of 
machinery worked by steam, and the fuel principally employed is 
crude petroleum from the Canton of Santa Elana. Arrangements 
are now being made, however, to obtain power at Chimbo from a 
mountain river with an abundant supply of water near Bucay, on 
the Guayaquil and Quito Railway. The turbines are to be of 3,000 
to 4,000 H.P. The electricity will be conveyed by a cable running 
for about 51 miles along the side of the railway from Bucay to 
Duran, and thence by cable under the river. It is understood that 
the contract has been taken by a French firin, and that work will 
shortly be commenced; material for that purpose is already arriving. 
The company also «supplies electricity to several industrial enter- 
prises in the city. and will eventually be able to do a considerable 
business in this direction. 

Cuba.—According to the Bulletin de Chambre de Commerce 
Francaise de la Havane the importance of the utilisation of 
electricity in Cuba has grown very considerably during the last 10 
years, and to-day the island purchases a large quantity of electrical 
goods of all kinda. Since the intervention of the United States 
Government, Cuba has progressed to an extraordinary degree. The 
old methods of doing business have been replaced by American 
ways, and the near future will see even more remarkable develop- 
ments. In the most important towns— Havana, Santiago, Camar- 
uey and Cienfueyos—there are electric tramways, and the most 
important sugar works use electrical power as much as possible. It 
ix difficult tu appreciate exactly the amount of the imports of clec- 
trical goods, as these are mixed up with other apparatus in 
the trade returns. However, without exaggerating, it may be said 
that the total amount is not less than 2,000,000 fr., à sum perhaps 
small at the moment, but giving hopes of a brilliant future for the 
trade, This figure does not include electrical accessories. As is 
natural, the United States is the largest supplier, then come Great 
Britain, Germany, France, Belzium and Switzerland. An important 


order for electric cables, telephone apparatus and telegraph appa- 


ratus has recently been made by Cuba, but this cannot be looked 
upon as a yearly business, since it is simply the result of the period 
of rapid expansion which the island has recently undergone. Some 
Americang have made great efforts to increase the means of com- 
munication on the island. New railways have been constructed, 
and new telegraph lines have been installed to serve the im- 
portant centres. Some United States manufacturers who have 
been promised large orders for tramway materials for Cuba have 
taken an active part in this expansion of means of communication, 
and a company has been formed by American financiers, in com. 
bination with the principal railway companies. It is consequently 
not surprising that orders have been given chiefly to American 
firms. The powerful companies do not restrict themselves to the 
supply of rolling-stock only, but also sell electrical machines 
and spare parts. Dynamos have been in great demand, and 
United, States manufacturers have supplied good quality at cheap 
rates Those chiefly used are from 10 to 100 Kw. for 120 volts. 
The Americans have also introduced motors of J to ] K. p., 
which are used for domestic purposes. Some Cuban houses 
have very luxurious installations. Moreover, these small 
motors are equally appreciated by numerous manufacturers 
who have need for only a small power to work the 
machines used by them. American dynamos pay 20 per cent. ad 
valorem, and those of other countries 25 per cent. ad ralorem, with 
the exception of machines for sugar works, which pay 8 per cent. 
ad valorem, and 10 per cent. ad calorem respectively. 

Bolivia. —The Belgian Consul at La Paz reports that in addition 
tosome works which produce electricity necessary for their own 
lighting, there are three important electrical installations in 
Bolivia :—(1) The installation of the mines of Huanchaca 
for power, pumping the waters of the mines and lighting ; (2) 
the installation of the town of La Pas for power. 
lighting and electric tramways; (3) the installation of the 
town of Oruro for lighting. The installation of the mines 
of Huanchaca is by far the most important. It consists of & 
generating station at Yura, 75 km. from the mine, a trans- 
mission line, the receiving station at Pucalayo, with transformers, 
motors, electric pumps, &c., the whole carried out by a French 
company between 1903 and 1905. The generating station uses the 
water of the River Cahua. Tbe station includes four groupe 
of engines of 500 KW. each, producing three-phase current 
sent over the line after transformation at 30,000 volts, The 
transmission line, on iron posts, is 75 km. long, and is protected 
against the storms so prevalent in the district. The line is situated 
at an altitude of 3.800 to 4,000 m., and passes the mountain range 
of Los Frailes at 4,200 m. height. The receiving station at Pucalayo 
transforms the current according to the needs of the mines and the 
works, including two pumps in the mine which take out the acid 
and almost boiling waters of the mine. The electric installation of 
the town of La Paz, the property of the Bolivian Rubber and 
General Enterprise Co., Ltd., includes a generating station, steam 
and hydraulic, the distribution service for public and private light- 
ing, and a line of electric tramways, 6 km. long. The steam and 
hydraulic generating station includes a group of 300 H.P. and a 
turbine of 180 H.P. The distribution service provides electric 
lighting for public purposes to 315 arc lamps of 280 cr. 
(35 volts, 5 amperes) and to 200 incandescent lamps of 
16 cP. at 110 volts. For the service of private house, 
there are 1.300 incandescent lamps of from 16 to 32 CF. 
at 110 volts. The annual subsidy paid by the municipality of la 
Paz for its lighting is 58,000 bolivianos (about £5,000). The cos 
of the 16-C.P. Jamp for private houses is 3°50 bolivianos per month. 
The tramway line, 6 km. long, trolley system throughout, has eight 
cars in service from 6 a.m. to 7 p.m. The cars, for 30 passengers, 
are supplied with motors of 43 H.P. furnished by an American 
house. The annual subsidy paid per kilometre is 1,000 bolivianos 
(about £80). The steam generating station will shortly be replaced 
by a hydro-electric station established 5 km. from the town, which 
will use, on a fall of 438 metres, 500 litres of water per second, 
conducted by an iron pipe 15 km. long from the dam at Millerni, 
constructed by the company. The installation of the town of 
Oruro includes a steam generating station of 150 H. P., supplying 
light to the streets by means of 250 incandescent lamps of 25 C.P. 
and 6 arc lamps, and to private houses at a cost of 85 centavos 
(about 1s. 5d.). There are about 2,500 lamps in use in private 
houses. The installation is the property of G. Hinke, of Oruro. 
Although it will be understood from the above that the actual 
openings for electrical materials are small, yet it may be antici 
pated that little by little the number of electrical installations 
will increase considerably. particularly from the industrial point of 
view. In fact, the dearness of coal will encourage the adoption 
of hydro-electric power, the Andes abounding with rivers. 
torrents and falls. Consequently, there will be an increasing 
demand for generators coupled to hydraulic motors. The firms 
and companies using electrical materials are as follows. 
At La Paz: The Bolivian Rubber and General Enterprise Co., Ltd., 
Mines de Huayn, Potosi & Milluni, Mines de Monte Blanco. La 
Paz Mining Co., Ltd., Harrison & Bottiger, Freudenthal et Cia.. 
Berthin frères. At Corocoro: The Corocoro United Copper Mines, 
Ltd., Companhia Corocoro de Bolivia, Alexander Sons et Cia. At 
Oruro: G. Hinke et Cia., Mines de San José, Mines de Huanun, 
Mines de Uncia (Patino S.). J. B. Minchin, Penny Duncan et Cia. 
At Potosi: Compania del Real Socavon ; Soun & Hernandez. At 
Uyuni: Compania Huanchaca. Bolivia possesses many Taw 
materials for the electrical industry, and in particular copper, un 
and rubber, The native copper mines of Corocoro give a metal of 
first quality from the point of view of electric conductivity. 
Produced by the various companies in the form of “ barillas of 
80 to 90 per cent. pure copper, it is sold exclusively at Havre and 
London. The total production during recent years was 4,347 tont 
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jn 1000 ; 8,469 tons in 1907; 9,878 tons in 1908; and 8,084 tons in 
1909. Tin is produced in the form of "barillas" of 60 to 70 per 
vent. tin and in bars. The production is sent to United States, 
Great Britain, Germany and Franoe ; it amounted to 29,374 tons in 
1906, 27,677 tona in 1907, 29,939 tons in 1908, and 35,566 tona in 
1909. In the north-east of Bolivia rubber of superior quality is 
produced, and is exported almost exclusively by the Amazon to 
England and France. The production was 1,930 tons in 1906, 
1,831 tons in 1907, 1,818 tons in 1908, and 2,772 tons in 1909. 


Argentina.— In connection with the projected extension 
of the Military Port ("Puerto Militar"), which is situated near 
Bahia Blanca, H.M. Consul at Buenos Ayres (Mr. A. C. Ross, C.B.) 
reports that the scheme provides, among other things, for the setting 
up of a pumping house for emptying the dry dock, and machinery 
for generating electrical energy. At present tenders are invited for 
one section only of the dry dock, and for the wharf in the tidal 
basin with the two corresponding piers. Tenders will be received 
by the "Direccion General de Obras Hidráulicas, Ministerio de Obras 
Publicas" Buenos Ayres up to December 15th. The works may 
be completed within three or four years, and are to be fully equipped: 
among other things, a 150-ton crane is to be provided. Boaril of 
Trade Journal. 


Olympia Motor Show.—At this show, Messrs. Hans 
RENOLD, LTD., are exhibiting at Stand 227 a representative display 
of their numerous types of steel driving chains, in which they have 
specialised for many years. 


Bankruptey Proceedings,—Mn. Pav, SCHREIBER, 


electrical engineer, 3, Grafton Mews, Grafton Street, W.C., and late 
of 39, Warmington Road, Camden Town.—A sitting of the London 
Bankruptcy Court was held last week before Mr. Registrar Linklater, 
for this public examination. The statement of affairs showed liabilities 
£68 11s. 10d., and assets consisting of £1,000 debenture and £200 
shares in the Schreiber Electric Battery Co., Ltd. In reply to Mr. 
Egerton S. Grey, Official Receiver, the debtor stated that he had 
been an electrical engineer since leaving school. A German subject. 
he came to this country with £50 capital in 1901. and obtained em- 
ployment. In February, 1908, he revistered a patent of an electric 
battery, and sold it to the Schreiber Electric Battery Co., Ltd., 
receiving for his interest a debenture for £1,000 and 4.000 shares 
of 1s. each ; he was appointed managing director, without salary. 
In September, 1907, he borrowed £50 from a money-lender, and 
gave a bill for three months for £65. Being unable to meet the 
bill at maturity, he was introduced by the money-lender to another 
firm, who were willing to help him out for a consideration, and 
ultimately he got into the hands of the petitioning creditor, who 
obtained a judgment for £68 11s. 11d., and instituted these bank- 
ruptcy proceedings last July. The interest charged was heavy ; he 
borrowed £50, had repaid £60, and still owed £68 lls. 11d. That 
was his only debt. He had never failed before. The examination 
was concluded. 

W. H. HUNTER, plumber and electrician, High Street, Towyn, 
Merionethsbire. The following are creditors :—Samuel Gratrix, 
Jun. & Bro., Ltd., Manchester, £62; Rowe Bros. & Co., Ltd., Liver- 
pool, £31. : 

Mr. FRANK SHEPPARD, electrician, 4, Haslett Road, Kensington. 
At the same sitting an application was made in this case for an 
order of discharge. According to the report of the Official Receiver, 


the bankrupt failed last June with liabilities £918 and no assets . 


whatever. In 1900 he purchased a motor-car on the hire-purchase 
system, and let it out on hire, but, owing to insufficient earnings, 
he was unable to complete the purchase, and in 1904 returned the 
car to the owners, receiving £30, which he paid to his creditors. 
He next started as a dealer in and repairer of motor-car accessories. 
In January, 1907, he came into a legacy of £3,500 under the will of 
an aunt, and, on the advice of friends, he invested £2,000 in the 
Miesse Motor-Car Syndicate, of which he became joint managing 
director at a salary of £4 per week ; the syndicate was not success- 
ful, and was wound up, and the applicant was made bankrupt in 
respect of liabilities he had incurred on its behalf. The only 
offence alleged by the Official Receiver was the insufficiency of 
assets to equal 10s. in the £ on the amount of the unsecured 
liabilities, and on that ground the discharge was suspended for the 
minimum period of two years. Order accordingly. 

ERNEST ALBERT THORN, electrical engineer, &c., 22, Mossbury 
Road, Clapham Junction, London.— This debtor attended at the 
Court House, Wandsworth, on Thursday, October 20th, for his 
adjourned public examination. The Official Receiver asked the 
debtor no further questions, aud having read over the notes of his 
previous examination and answered the formal questions of the 
Registrar, the debtor was allowed to pass, the examination being 
declared closed. 

A. E. FELGATE and W. STorey (Felgate & Storey, electrical 
engineers, Reading).—-November 7th is the last day for the receipt 
of proofs for intended dividend by Mr. H. P. Allnatt, 2, Forbury, 
Reading. 

ARNOLD ROBERTS, electrical engineer (formerly trading under 
the style of Roberts Bros, in Manningham Lane, Bradford).— 
Application for discharge was made last week before his Honour 
Judge Graham, K.C. Mr. Walter Durrance, Official Receiver, 
reported that the debtor'sliabilities, as shown on March 30th of 
last year amounted to £2,364, and the assets, though estimated at 
£902, only yielded £704. This considerable difference, he ex- 
plained, was mainly due to the fact that work which the bankrupt 
had in progress for the Bradford Corporation had been estimated to 
realise £235, whereas, in actual fact, it realised nothing. Dividends 
amounting to 28. 11$d. had been paid. In the last 10 months’ 
trading the bankrupt had lost £898, this being accounted for 


mainly by the faot that he had undertaken the slectrical wiying of 
the Bradford Town Hall extension at too lows price, The oon; 
tract price was £1,420, and though the bankrupt alleged that he 
expended £1,080, and only drew £550 on account of such work, yet 
the Corporation let the completion of the work for £950. His 
Honour granted the discharge subject to the usual two years' 
suspension, 


Book Notices, —' The Revolt of Protectionists in the 
United States against their Tariff." By Franklin Pierce. London: 
Cassell & Co., Ltd. 1d. 

" Board of Education Syllabus, Applicable to Technical Schools, 
&c., in England and Wales.“ 1910. London: Wyman & Sons. 
Price 4d. i | 
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" Proceedings of the Physical Society of.London." Vol. XXII, 
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"Standard Handbook for Electrical Engineers.” By a Staff of 
Specialists. Third Edition, 1910. London: Hill Publishing Co. 

" Bulletin of the American Institute of Architects." July, 1910. 
Vol. XI, No. 2. Washington : The Octagon. 

" Transactions of the Illuminating Engineering Society." Vol. V, 
No. 5. May, 1910. Easton, Pa.: The Society. Price 75 cents. 

Exercises in Electrical Engineering.“ By T. Mather and G. W. O. 
Howe. 1910. London: Edward Arnold. Price ls. 6d. net. 


Dissolutions and Liquidations.— THE MAGNETO Co., 
LTD.—This company is winding up voluntarily, with Mr. C. H. 
McPherson, 35, Newhall Street, Birmingham, as liquidator. 

TELEGRAPH AND TELEPHONE INSTRUMENTS, LTD.—A meeting 
of creditors is to be held at Lennox House, Norfolk Street, W.C. 

Mono-RAIL CONSTRUCTION Co., Ltp.—A meeting is to be held 
at 60, London Wall, E.C., on November 28th, to hear an account of 
the winding up from the liquidator, Mr. W. F. Scott Armstrong. 

THE WESTMINSTER Tool. & ELECTRIC Co., LTD.—This company 
is winding-up voluntarily, with Mr. F. W. White, Bayham Place 
Camden Town, London, as liquidator. Z 

NEWARC LAMP SYNDICATE, LTD. — A meeting is to be held at 
1, Leadenhall Street, London, E.C., on November 21th, to hear an 
account of the winding up from the liquidator (Mr. J. C. Young). 


Catalogues and Lists, — THE BERRY CONSTRUCTION 
Co., LTD., 294, Charing Cross Road, London, W. C.— Illustrated 
leaflet, No. 15, giving a few particulars and prices of their Tricity ” 
urns. 

THE EDISoN & Swan UNITED ELECTRIC LIGHT Co., LTD., 
Queen Street, London, E.C.—Leaflet No. W. 2,204 being an advance 
price list of their vulcanised rubber Association and “ Non- 
Association " wires and cables, also flexibles. 

MASCHINENFABRIK ÁUGSBURG-NURNBERG A.G., Caxton House, 
Westminster, S.W.—60-page catalogue, No. 9, in which very full 
information, accompanied by many excellent half-tone pictures 
and line drawings, is given regarding the latest improvements and 
simplifications made in the design of the Nuremberg gas engine. 
The opening pages are devoted to a brief history of the develop- 
ment of the high-power gas engine, and the above descriptive 
matter follows. The book, which is well produced, is divided up 
into several sections, among them being: Economy of the gas 
engine; combustible gases; historical notes on Nuremberg double- 
acting gas engines ; Nuremberg gas blowing engines ; particulars 
regarding the working of the Nuremberg gas engines. 

Messrs. B. R. RowLaAND & Co., LTD., Climax Works, Reddish, 
near Manchester.—120-page illustrated catalogue, the first 40 or 
50 pages of which are occupied with their grinding wheels of 
various descriptions, the remainder being devoted to four sections 
relating to grinding and polishing machines. 

Messrs. ROSE BROS., 38 and 39, Beech Street, Barbican, London, 
E.C.—A number of new catalogues have been received. One gives 
prices and illustrations of a variety of electric pocket lamps, torches, 
medical coils, small lamps and other novelties, and supplementary 
sheets show pins, cycle lamps, small motors and cigar lighters. 
Another list details and give prices of the “ White Star " dry cell, 
for which the firm are sole selling agents, while a 24-page catalogue 
of electrical instruments tabulates prices and other particulars of 
various volt and amperemeters, garage and portable instruments, 
charging boards for accumulators, resistance galvanometers, lamp- 
testing ammeter, insulation detector, accumeter for testing accumu- 
lators, and so forth—Messrs. Rose being the agents for the 
Compagnie F.A.C., of Paris. 

Messrs. Lacy-HuULBERT & Co., LTD. 91, Victoria Street, 
London, S. W. Illustrated leaflet relating to their Boreas ” elec- 
tric air compressor for shipyards, factories, steel works, tramcar 
sheds, &c. l À l l 

THE VALOR Co., LTD., Rocky Lane, Aston, Birmingham.— 
Leaflets drawing attention to their patent waste oil filters and their 
" dividend-earning " qualities for machinery users. 

Messrs. W. & R. JAcohs, 390, King William Street, London. 
E.C.—Finely-prepared catalogue of glass shades, and a number of 
exceptional and beautiful fittings, including lanterns, drop pendants, 
hall lamps and fittings, and standards. With a thought for the 
convenience of the trade, and an eye to business, one half of the 
book is set apart as order forms and counterfoils. 

Messrs. FREDK. HopGsoN & Co, 24, Queen Victoria Street, 
London, E.C.—Leaflet drawing attention to their new “Ideal” 
eleotrio dinner lift. 
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THe GENERAL ELECTRIC Co., LTD., 71, Queen Victoria Street, 
London, E.C.— Three new publications have been issued. One is a 
neat 12.page brochure giving photo-process views of public 
buildings and thoroughfares where Osram lamps are used, 
reductions in prices being shown at the end. The second 
(Section O) contains 32 pages of illustrations and prices of various 
electro-medical apparatus, including induction coils, constant 
current batteries, apparatus for cautery and electrolysis, Rontgen- 
ray tubes and apparatus. The third is & 76-page catalogue (L 
Section) of electric bells and accessories, bells indicators, pushes, 
burglar alarms, lightning conductors, and various batteries, being 
profusely illustrated and fully priced; some diagrams of con- 
nections are published at the end. 

MESSRS. SCHAFFER & BUDENBERG. LTD., Whitworth Street, 
London Road, Manchester.— Illustrated list, describing the principle 
of working and construction of a new steam meter (Bayer's 
patent) the manufacture of which they have just commenced at 
their Manchester works. A second publication (Section 27) con- 
tains full information relating to their self-contained and direct- 
reading electrical pyrometers. -— ; 

Messrs. Dick, KERR & Co., Lrp., Abchurch Yard, Cannon 
Street, London, E.C.—Twenty-four page pamphlet, entitled The 
Electric Motor in Various Industries,” in which a number of ex- 
cellent illustrations appear of motors driving pumps, paint rolls, 
red lead mixer, textile machinery, machine tools, printing presses, 
&c. A number of curves of actual records of different machines 
show the power required. This pamphlet should be of service to 
all interested in electric driving. 

THE Union ELECTRIC Co, LTD., Park Street, Southwark, 
London, S.E.—Twenty-four page catalogue, No. 5,015, devoted to 
the "Excello" arc lamps, and superseding list No. 5,011. General 
descriptive notes regarding the lamps, their treatment and trim- 
ming, tables of candle-powers, current, carbon and electrical 
details, and particulars of their deposit-free covers, are followed 
with information and drawings showing the construction of the 
Duplex long-burning lamps. Some illuminating curves appear, also 
some new designs of covers for the lamps. Views of public open 
spaces and building interiors lighted with Excello’’ lamps are 
given. 

An ingenious little souvenir in the form of a card folded to 
appear as a packing case of tantalum lamps, has been received 
from Messrs. SIEMENS BROS. DYNAMO WoRKS, LTD., of Dalston, 
It contains five reasons why tantalum lamps should be used, and 
gives prices. 

THE BENJAMIN ELECTRIC, LTD., IA, Rosebery Avenue, London, 
E.C.—Twenty-four illustrated catalogue describing the Benjamin 
wireless cluster electric light fittings, adaptors, &c., and giving 
prices of same. Window and show-case reflectors, shop lighting 
reflectors, weatherproof lanterns and reflector fittings for railway, 
ship, dock, warehouse, &c., lighting, are neatly shown. 

We have received from the IMPERIAL LAMP Works (BRIMB- 
DOWN), LTD. whose sales department is at Kingsway House, 
Kingsway, W.C., a well and strongly framed and very effective 
showcard of their metallic-filament lamps, which John Bull, who 
bears a Brobdingnagian lamp upon his shoulder, happily says will 
enable him to see things in a better light. 

Messrs. J. H. HOLMES & Co., Portland Road, Newcastle-on-Tyne.— 
10-page pamphlet containing an illustrated description of the 
Holmes-Alderson fire-damp safety cut-out, of which we recently 
gave a full account in the ELECTRICAL REVIEW. 

Messrs. D. H. BONNELLA X Son, LTD., 58 and 60, Mortimer 
Street, London, W.—24-page catalogue (Section M) giving brief 
particulars, illustrations, and prices, of a variety of motor-car 
accessories, including roof lights for car interiors, hand lamps for 
garage use, head-lights, battery lamps, switches, cord connectors, 
electric horns, measuring instruments, tool-boxes, wind screens, 
lifting jacks, Kc. 


Zed Fuses.—The electrical installations of many large 
buildings now in course of erection are being protected by the 
„ed type of fuse, recently placed on the market by MESSRS. 
SIEMENS BROS. Dynamo WonkKs, LTD. Amongst them are the 
Royal Liver Buildings, Liverpool: the new X. M. C. A. Buildings. 
Manchester; the Newport Technical Institute: the Palladium 
Theatre, London, and numerous collieries, schools, churches, cine- 
matograph shows and private houses, At Messrs. Siemens's Stafford 
Works a new shop is now being equipped exclusively for the pro- 
duction of these fuse fittings, cartridges, &c., and two new sizes to 
be called ZIV“ and “ZV” respectively, with cartridges for a 
normal capacity of up to 100 and 200 amperes, will be placed on the 
market in the course of the next few weeks. 


Ignition Accumulators.—M kssns. R. N. CUNNINGHAM 
AND Co., of Edgware Road, W., are supplying their ignition accu- 
mulators (using Chloride plates) with pink and blue lids 
respectively to distinguish the quality. Lists may be obtained on 
application. 


Private Meeting.—Jaxrs Kerr, 293, Eden Quay, 
Dublin. electrician, &c.—The creditors of the above have received a 
circular from Mr. E. F. Collins, solicitor, of Dublin, stating that the 
debtor has obtained the protection of the Court. There are assets 
amounting to £269 to meet liabilities of £675. A meeting of 
creditors will shortly be held. 


Turkey,—The Adana local authorities are considering the 
question of electric tramways for the town. There is talk of 
putting up a telegraph line from Mersina to Ghiuzné, a summer 
mountain resort about four hours’ ride away. 


Trade Announcement.—Messrs. Srwekmw, Wren. 
80N & GIBSON, electrical engineers, are giving up the business they 
have carried on at the Standard Works, 66, Kirkstall Road, Leeds. 


Smoke Nuisance.—On 20th inst. the Alderley Edge and 
Wilmslow Electric Supply Co. were summoned at the local police 
court by the Wilmslow District Council for sending out too much 
black smoke from their chimney. Sir W. Cobbett appeared for the 
Council, and said serious complaints had been received as to the 
emission of black smoke from the defendants’ electricity works. 
The Council had their electric light for the streets from the com- 
pany, so that they did not wish to harrass the company in any way. 
Observations had been taken, and for 94 minutes dense black smoke 
had been emitted from the chimney. Mr. M'Cleary, barrister, 
Manchester, who appeared for the company, said the prosecution 
must fail because it was necessary that the local authority should 
serve notice on the company, and it was not sufficient that the 
officer should do that on his own initiative. The company had not 
received any notice with regard to the alleged nuisance The 
Magistrates reserved their decision. 


Patent Application.—A pplications have been made br 
the SOCIETE ANONYME L'AUTO-MIXTE for the restoration of the 
following patents granted to Henri Pieper, both of which expired in 
March, 1910, owing to non-payment of renewal fee: — Improve 
ments in or relating to the propulsion of motor vehicles, launches 
and the like," No. 7,527, of 1904 : '" Improvements in or relating to 
the propulsion of motor vehicles," No. 7,526, of 1904. 


Canadian Hydro-Electric Plants.—Mszssns. Jiu 
Gorpon & Co. have received a number of contracts for their 
Lombard oil pressure governors for Canadian water power plana 
on light power and railway service. 


Reinforced Tramway Track.—In the Inventors Se 
tion of the Business Exhibition at Olympia, Messrs. DOBBIE AXD 
DOBBIE were showing a new anchor bar and non-slipping metal 
paving. We should suppose that the substitution of a Kahn bar 
for one of the many forms of transverse anchors would at lea:t 
give as good results, with the use of less material; but it would 
appear to be easier to fasten the ordinary girder firm to the base of 
the rail. 

Metal blocks, for paving on either side of the rails, have been 
used to some extent in English towns where very heavy trafic 
would rut any softer material; and we believe that such marginal 
paving is not uncommon in North America; but Messrs. Dobbie 
have introduced a non-slipping metal block which should encourage 
the more general use of this kind of durable paving, if their claims 
are substantiated in practice. 

The Dobbie blocks can be made in any desirable shape, but their 
special features are hollowness and interlocking. Having bea 
laid in position, some non-slipping medium is run into the 
blocks, and the whole length becomes a continuous water-tirh! 
mass. Still greater rigidity is obtained by threading a steel ber 
through the hollow blocks, parallel with the rail; and the side of 
the block next the rail may be cast to fill the space between the 


head and the base. Probably the difficulty would be to get a it 


able filler. Pitch is too soft and messy in summer, and asphalte 
might wear into pockets, leaving the margin unpleasantly hard and 
lumpy ; but the idea is distinctly good on paper, not only as filling 
the claims of the inventors, but because it might keep water out 
of the foundations better than pitch-grouted stone paving, and that 
would do more for rail joints than any patent tie-bar. 


- 


LIGHTING and POWER NOTES. 


Accrington,— On Tuesday, Mr. H. R. Hooper c" 
ducted a L. G. B. inquiry into the Council's application to borrov 
£16,041 for the electricity undertaking, including the executet 
of works in Haslingden and Church. Mr. Taite. of the Lancashir 
Electric Power Co., said he objected to the application on beh 
of his company. u 

The town clerk said he had no objection to Mr. Taite beit 
present, but he must assert that he had no locus xta ndi. This v. 
a question purely for the ratepayers of the borough. 

Mr. Taite: My company is under compulsory powers to wu 
if called upon, any district in Lancashire. Haslingden is include 
in this application, and the price to be charged by Accrington © 
unremunerative to Accrington. I will submit evidence on tia 
point. l 

The Town Clerk: The very grounds upon which Mr. Taite ba 
his claim to locus standi are those which prove he has none. f 
is here, not as a ratepayer. but as a competitor. It is a question : 
price, and we are content to leave the matter in the hands of d 
B. of T. The town clerk said the electricity department contin"! 
to prosper, and the demand to increase. For a considerable ume 
pioneering work was done which resulted in losses. In 1908 they 
began to make a profit, however. ss dile 

Mr. Hooper asked Mr. Taite whether it would be worth his Wh! 
to say anything at the present ; there would have to be an inquiry 
at Haslingden, and that might be the proper time to put forwar 


the opposition. 
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, Mr. Taite claimed, in the course of further discussion, that the 


competition to his company was rate aided. His company was 


compelled to supply current where called upon, and Accrington 
had purely permissive powers. In view of this difference the com- 
pany thought it should be protected from unfair and rate-aided 
competition. If authorities wereallowed to supply electricity at a loss, 
then the whole field of the company's operations might be cut away. 

Mr. Hooper did not think Mr. Taite had any locus stundi at the 
inquiry. i 

The town clerk said the company had declined to give 
the supply. Its quotation was surrounded by conditions which 
it would have been impossible for Haslingden to have fulfilled. 

. Mr. Taite ultimately withdrew from the inquiry. 

The Electricity Committee has received a letter from the 
B. of T. concerning the recent interview respecting the Corpora- 
tion’s application for an order to permit it to supply electricity 
in bulk to the Haslingden Corporation. The Board stated that it 
proposed to defer its decision [until it learned the result of the 
L.G.B. inquiry respecting the application fora loan for the purpose 
of giving the supply. 

Barking.—4A Sub-committee appointed to consider the 
question of the electricity works extension, reports that internal 
combustion engines appear to possess great economies in the 
generation of electricity, and to be peculiarly suitable for a site 
restricted in area such as that of the present works. It has been 
decided that extensions shall be carried out to the east of the 
present works. The new plant to be installed is to be of the internal 
combustion type, and application is to b2 made to the L.G.B. for a 
loan of £11,000. The Sub-committee further considered a report of 
the electrical engineer upon the removal of the-car-sheds from 
Beckton to a more convenient site. Until the question of i iter- 
running with the various neighbouring authorities is settled, tke 
matter is to be deferred, 


Bath.—Providing a way-leave and the usual guarantee 
are obtained, the T.C. has decided to extend the mains to Combe 
Down and Monkton Combe. 

In consideration of the revocation of the prov. order of the 
R.D.C., the T.C. will pay the Council £100 and £5 5s. costs for the 
agreement. As stated in the ELEC. REV. last week, the T.C. has 
obtained powers for supplying current in the area of the R.D.C. 

"The Surveying Committee of the T.C. on Monday decided to light 


London Road, from Broad Street to the borough boundary, Camden - 


Crescent, Camden Road, Claremont Road, and a portion of St. 
Saviour’s Road, with 123 metallic-filament lamps of 100 C.P. each. 
These will displace 29 arc and 45 gas lamps. 


Beckenham.— The U. D. C. has decided to supply current 
and to maintain consumers arc lamps on the following terms: 
Current, 3d. or 5d. per unit, according to whether lamps are inside 
or outside; carbons at net cost; labour at actual cost; mainten- 
ance, exclusive of broken globes, 20 per cent. on cost of lamps 
Consumers are to be permitted to purchase arc lamps on hire- 
purchase terms, spread over three or five years, at 5 per cent. 
interest. 


Bolton.—The local Electricity Committee has consented 


to a supply of electricity being given to the Breightmet Mill by 
the Lancashire Electric Power Co. until January lst, 1913. 


Bovey Tracey.—A company is being formed for the 
purpose of supplying electricity in the parish. The supply, it is 
cted, will be available by Christmas. 


Bradford.—The Electricity Committee of the T.C. has 
decided to lay an additional extra-high-tension feeder from 
Valley Road works to Thornton Road, and to provide switchgear 
at £2,976. An extra-high-tension feeder is also to be extended 
from the Thornbury sub-station to the works of the Phenix 
Dynamo Co., with transformer and switchgear at a cost of £556. 

At a meeting of the Electricity Committee of the Corporation on 

ay last week, a report was presented on the work of the 
department during the year, which shows that the net profit 
for the financial year ended March 31st last, £7,399, has only 
been exceeded on three previous occasions. Owing to the 
increase in the use of metallic-filament lamps, the units supplied 
by the department for lighting purposes have declined each half 
year for the past 24 years, and although the number of lighting 
consumers continues to increase (274 having been connected during 
the past three years), the output for privatelighting purposes is 
still decreasing. The Committee, however, is of opinion that the 
turning point will be reached during the coming year, as the 
beneficial effect to the consumer of metallic-filament lamps in 
reducing the cost of electric lighting is now becoming more fully 
realised by the general public, with the result that many new con- 
gumers are being obtained, and the increase in output due to these 
will counterbalance the heavy loss in revenue in respect to the old 
accounts. The increased revenue of the department is entirely 
derived from the power and bulk supply consumers. The total 
number of consumers has increased from 2.157 to 2,701, an increase 
of 9'9 per cent., and this is the largest percentagre increase since the 
year 1904, when the increase reported was 10j per cent. The 
actual number of new consumers obtained, namely, 244, is the 
largest yet recorded in one year, the previous best record being 221 
in 1900. 

' Brigend (Glam.).—The Council has decided to PER e 
over 300 existing public lamps by metal-filament ones. 


_ Bury.—The T.C. has acceded to a request by 
the Haslingden Corporation to allow its electrical engineer to 
act, in an advisory — in connection with dac s elec- 
tricity scheme. | 


Continental Notes, —SwEDEN.—H.M. Consul at Stock- 
holm has forwarded copies of two official reports on the exploitation 
of the Swedish waterfalls, from which the following particulars 
are taken :—The total water-power in Sweden is estimated at 
approximately 10,000,000 H.P., available during from six to nine 
months of the year, and 2,500,000 H. P. available during the time of 
low water. Of this amount 75 per cent. is in North Sweden, 15 per 
cent. in the province of Svealand, and 10 per cent. in Göteland. In 
the near future 600,000 H.P. will be in use, including 340.000 H. P. 
for the generation of electrical energy. At the present time the 
State possesses, or is part proprietor of, waterfalls of about 
880,000 H. P., of which 670,000 H. P. could be used without previous 
regulation of the respective waterfalls. Only 63,000 H. P. is now in 
use by the State, including some 40,000 H.P. at the power station at 
the Trollhattan falls. Work is now in progress at Trollhattan by 
which a further 40,000 H.P. may be used there. At the great Porjus 
fall on the Lulea river, in Lapland, a power station is to be erected 
with a capacity of 50,000 H.P. In addition, the Swedish Govern- 
ment proposes to set up works at Alfkarleby, in Upsala làn, 
Uppland, and at other places. Preparations are in hand with a 
view to utilising the waters of Lake Waner and Lake Siljan. The 
Government is also turning its attention to the use of the water 
power in the centre and south of Sweden for working electric rail- 
ways, and has to this end purchased waterfalls at a cost of about 
£280,000. If the electrification of the line on the northern 
Swedish boundary proves satisfactory, electric traction will be 
extended further, and eventually to the whole of the State railways. 
For the pyrpose of the better exploitation of the waterfalls, impor- 
tant extensions have been made in recent years in the meansof 
communication in Sweden. The falls in the upper Lulea river are 
to be rendered accessible by the construction of a railway from 
Gelivare to Porjus. The Trollhüttan canal also is being made 
capable of taking vessels drawing 13-164 ft., at a cost of about 
£1,280,000. The present law as to the right of disposal of waterfalls 
is stated to he out of date, and the Waterfalls Commission is pre- 
paring a draft for a more suitable law. Board of Trade Journal, 

NORWAY. A new station is being erected at Samananger, to the 
east of Bergen, and will generate energy at 7,500 volts, transformed 
to 10,000 volts for transmission to Bergen. It is anticipated that 
the undertaking will be finished during 1912, and that the cost will 
be about $1,000,000 for a 30,000-H.P. installation.— Electrical 
World, 

H. M. Minister at Christiania reports the formation of a company, 
with a capital of about £61,000, to carry on electric iron and steel 
smelting at Ullensvang, Hardanger. It is stated that this com- 
pany, which will have over 4,000 H. P. of electrical energy at its 
disposal, will begin work next spring.— Beard of Trade Journal. 

AUSTRIA-HUNGARY. — The T.C. of Heichenberg is seeking 
authorisation from the Landtag to negotiate a loan of about 
£725,000. This amount is to be devoted to various public works, 
including the installation of an electric light and power station, 
tramway construction, gasworks, water supply extensions, sewage 
works, &c. 

What is stated to be the first electrically-operated armour-plate 
rolling mill has recently been completed and put in operation at 
the Witkowitz Ironworks, at Witkowitz, Austria. The mechanical 
part of the plant, which is capable of rolling plates weighing from 
80 to 100 tons each, was built in the Witkowitz Co.'s own works, 
while the electrical equipment was carried out by the Austrian 


Siemens-Schuckert Co. 


FRANCE.—The Compagnie Centrale d'Energie Electrique, which 
was recently formed in Paris, under the auspices ofthe Banque 
pour Entreprises Electriques, of Zurich, has acquired the central 
station at Rouen ; it is proposed to largely extend the same, with the 
view of eupplying current forlighting.and power purposes in the 
Rouen and Elbeuf districts. 

La Société des Forces Motrices du Fier is the name of a new com- 
pany which has lately been formed in Paris. The new undertaking, 

which the Compagnie Continentale Edison is interested, has 
secured the contract for the electrio lighting of the town of Aix- 
les-Bains. 

IrALY.—The "Folgaro" Società Anonyma di Produzione 
Elettrica has received the official sanction from the Prefecture of 
Caserpa to erect plant to supply Palma Campania with lighting and 
motive power. 

The Prefecture of Salerno has given official leave to the firm of 
Achille Sagesse to erect and work an electric light and power 
system in the communes of Tramonti, Maiori, Scala and Ravello. 


Crompton.—The U. D.C. has decided to adopt elec- 


tricity for lighting and motive power at the sewage works. 


Croydon,—The Lighting and Electricity Committee on 
Monday proposed a change from gas to electric lighting in eight 
roads, where the cables are already laid for private lighting. 
Councillor C. Hussey (chairman of Croydon Gas Co.) claimed that 
gas was more reliable and was cheaper. Alderman Miller (chair- 
man of the Committee) said the price charged per lamp would be 
the same as for gas. In many streets electric cables were lying idle 
as far as public lighting was concerned, and in these the Com- 
mittee proposed from time to time to make the change to elec- 
tricity. There was no amendment, and the report was carried 
nem, con, 


 Eccles,— The T.C. has arranged to supply current to 
the Green Lane works of Messrs. Nasmyth. Wilson & Co., Ltd., at a 
pressure of 220 volts; and to. the works of the Eccles Manu- 
facturing Co. for both power and lighting. For the latter a high- 
tension feeder is to be laid at a cost of £360. The experiment of 
supplying current to the Corporation houses in Corporation Road is 
to be continued for another year 
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Erith.-—The U.D.O, has deolded to supply current for 
wer to the St. John's Works of Meesrs. Vickers, Sons & Maxim, 
td., at the following terms for a period of three years: £3 138. 
per KW., or any portion thereof, per annum of maximum demand, 
plus 75d. per unit for all current metered at the Council's terminals, 
provided that the demand shall not fall below 100 Kw. The 
charge to be based on an estimated coal cost of 5d. per unit sold. 
Current is also to be supplied to the works of Messrs. Fraser and 
Chalmers, Ltd., for three years on the following scale: All units up 
i 1,500 per month, 2d. per unit ; from 1,500 to 3,000, 13d. ; beyond, 
Id. 


Faversham.— By the casting vote of the Mayor, who is 
chairman of the E.L. Committee, it has been decided to utilise gas 
for public lighting at Kingsnorth Road, Ospringe. The cable 
extension, it was stated, would cost £220, and the price per lamp 
for lighting was £4 per annum, while it was anticipated that private 
consumers would be secured en route. The price of the Gas Co. 
was £4 58. per lamp (five) for erection, and £3 8s. per lamp per 
annum for lighting. 


Gillingham (Kent.) —A L. G. B. inquiry was held on 
Friday Tast into the application of the T.C. for a loan of £3,500 for 
E.L. mains and services. There was no opposition. 


Hayti.—The Legislature has extended for a period of two 
years from September 3rd the time allowed to MM. Augustin, jun., 
and Joseph Dégraff for the installation of an electric light and 
power system for the towns of Les Cayes and Jérémie-—Zeard of 
Trade Journal. 


Hipperholme.—The Electric Distribution of Yorkshire, 
Ltd., has informed the U.D.C. that it intends to commence laying 
mains in the district within a month or six weeks. 


Holyhead.—The Council has decided to approach 
Admiral J. Leslie Burr with a view to having all Government 
property under his jurisdiction supplied with electricity from the 
Council's works. Similar representations are to be made to H.M. 
Customs and the City of Dublin Steam Packet Co. 


Leyton.—The electrical engineer has reported to the 
Lighting Committee that additional generating plant is requisite, and 
that it should take the form of a mixed-pressure turbine, driving 
both a lighting and a traction dynamo. He calculates that the 
installation of a 600-Kw. mixed-pressure turbine, besides giving the 
requisite increase of generating plant, will, by reason of the in- 
creased economy of steam consumption, rather more than pay for 
its capital charges by the resulting saving of fuel. He estimates 
the cost for the turbine and dynamo with condenser, additional 
cooling tower, pipework, switchboard and accessories at from 
£6,000 to £7,000. The Council has adopted the scheme submitted by 
the electrical engineer, and decided to invite tenders for the plant, 
such tenders to be received at the meeting of the Council on 
December 29th. The electrical engineer reports that, having 
regard to the additional 13 public arc lamps ordered, the charge 
will be reduced to £20 per lamp. 


Llanbradaeh,—The Glamorgan C. C. has given permission 
for the South Wales Electrical Power Distribution Co. to place over- 
head lines on the main roads at Llanbradach for public lighting 
purposes. 


Llandudno,—The T.C., on the recommendation of the: 


electrical engineer, is to apply for sanction for a loan of £324 for 
induced draught plant for use at the destructor works and adjoining 
electricity works. 


London.—BaTTERSEA.—AÀ pplication is to be made to the 
L.G.B. for sanction to borrow £2,000 for mains. 


Morecambe.—The T.C. has requested the Electric Light 
Committee to instruct its engineer to prepare a scheme and estimate 
of the cost of renewing the arc lamps on the promenade. 


Neweastle-under-Lyme.—A net profit of £83 has 
been made by the Corporation Electricity Supply Department for 
the year ending March 3lst last. This is the first year that a 
profit has been made on the undertaking. 


Oldham.—The T.C. has received from the 
sanction to a loan of £12,544 for feeder cables, 


Portrush.—4A special meeting of the Council was held 
on Monday to consider the electric lighting scheme. A lengthy 
statement was read from the engineer and manager of the local 
gasworks, in which he went into the comparative cost of gas and 
electricity for lighting purposes, and subsequently he appeared 
before the Council in support of his statement. Mr. Pegg, con- 
sulting engineer, wrote that the total capital outlay worked out 
with Diesel engines at £6,332 and with gas engines at. £5,745, and 
the total annual cost would be about £202. Owing to the large 
number of hotels, the general prospects of the scheme appeared to 
be good, and he anticipated that the lighting station would have a 
paying load shortly after opening. The matter was adjourned 
till the 28th inst. 


Rawtenstall.—The Lighting Committee of the Cor- 
poration, on Monday last week, decided to recommend the General 
Purposes Committee to adopt a proposal for the electric lighting of 
all the principal main roads in the borough, which cover areas 
extending from Lockgate to the borough boundary at Thrutch: 
from Rawtenstall Station to Loveclough, and from Waterfoot to 
Water, embracing a scheme of far-reaching importance to the 
borough. It is estimated that there will be a very considerable 


L.G.B. 


waving by the adoption of the proposal, which has been acespted m 
& very popular one, The inoandescent mantles now in use on the 
main thoroughfares will be utilised to give hetter results in the 
side stręets. i l 


Sheerness.— The Works Committee of the U. D. C. ha: 
recommended that a five years agreement should be entered into 
with the Electricity Committee for public lighting, on the groun: 
that a saving would be effected as compared with gas. 


Southampton,—The Works Committee of the Corpora. 
tion has directed the borough engineer to confer with the electrica! 
engineer, and report on the lighting of Bervis Valley, and as to the 
cost of placing cluster incandescent electric lights on the present 
tramway standards, and also on the cost of lighting the Valley 
with arc lamps. It has also been decided that at the Platform 
electric lamps shall be substituted for the present gas lampe. 

The Harbour Board has decided to increase the number of electric 
lights on the Town Quay and on the Royal Pier. 

The South Stoneham R.D.C. has sanctioned the scheme of the 
Corporation to extend the electrical mains to Bitterne Grove. 


Southend-on-Sea,—The T.C. has decided to extend the 
lighting mains in various parts of the town at a cost of £345. 
and to fix 100-C. P. electric lamps on each tramway pole from the 
Leigh boundary and the Blue Boar respectively to the Victoris 
Corner, at a cost of £172. 

A loan of £17,859 for cables, feeders, connection boxes, &c., in 
connection with the new battery rooms at Chalkwell Park 
and Thorpe Hall, has been applied for. A sum of £350 is to be 
expended on the provision of five additional feeder pillars, eiyht 
new network pillars, and five underground feeder boxes, by which 
the borough will be divided into 17 small areas for the isolation of 
breakdowns. 


Sunderland.—The T.C. is to supply electricity to 
Messrs. J. L. Thompson & Sons, Ltd., shipbuilders, for driving s 
280-H.P. motor which is being installed to take the place of a Die! 
oil engine of approximately similar power, and which has been put 
out of use owing to recurring serious mechanical derangement. The 
supply is being given upon the three-phase E.H.T. system. 


Swansea.—A proposal has been made to put into 
operation the weekly rest day in the E.L. department. The extra 
cost of this would be £226 per annum, and the engineer advise 
that he does not think that the results would justify the cost. The 
E.L. Committee has deferred decision on the point. 


Teignmouth.—The B. of T. has revoked the 1899 and 
1904 (Amendment) E.L. Orders. 


Thorne (Yorks.).—A Bradford firm has approached th: 
U. D.C. on the E. L. question, asking if it would object to a priv 
company undertaking the work. In reply, the Council has uti 
mated that it is not prepared to pledge itself. 


West Hann—Agreements have been entered into mth 
Messrs. Boake Roberts, Sugar and Malt Products, and Wyle? 
Cleansers, for supplies of energy for ten years. The electrical 
engineer reports that from time to time applications have bem 
received for comparatively small supplies in Tidal Basin, near the 
Great Eastern Railway Station. A canvass of the district has been 
made, and although there are at present only two definite appl 
cations, several others are receiving favourable consideration. 
is anticipated that when the main is laid additional consumers will 
be secured from time to time. The capital cost of the work which 
is to be carried out is £325. With regard to the proposed arrange 
ments with the boroughs of Woolwich and East Ham to enable 
the Council to give a supply of energy to the Port of London 
Authority for use in portions of the Dock premises within these 
boroughs, the town clerk submitted letters which he had addressed 
to both the Councils proposing arrangements for a fixed period of 
ten years. Previously Woolwich desired to limit the agreement 
to five years, and East Ham proposed to limit the period to 
three years, while the Port of London Authority declined to enier 
tain the question of a supply for less than ten years. The West 
Ham Committee has decided that, failing arrangements with Wool: 
wich and East Ham on the lines suggested in the town e 
letters, application be made to the B. of T. for an order to enable 
the Council to give the supply without the consent of either of 
both of the Councils in question. 


Wigan.—The T. C. has decided to utilise electricity i 
power purposes at the Boar's Head pumping station, and two elec 
trically driven centrifugal pumps are to be installed. 


Worthing.—As a result of the recent discussion at à 
meeting of the T.C. when the administration of the electric 
undertaking came in for a good deal of criticism, the ie 
electrical engineer (Mr. Geoffrey Porter) has written to the t 
tricity Committee, stating that as the statements made by one, 
the councillors were, in his opinion, derogatory to his 5 
reputation in the highest degree, he feels it his duty to m i 
definite protest and to court full inquiry. Mr. Porter states pe 
confidence that he has maintained the plant in good condition ür 
that, considering its age and type, it is now working ap 
Comparative figures were presented at the recent meeting sho and 
the cost of generating electricity at Worthing, W beds 
Heston-Isleworth, but Mr. Porter points out that there can lies 
true comparison between these undertakings, as Wrexham get 
tramways in addition to its lighting and power eric 
Heston-Isleworth obtains a large proportion of steam rg k muni 
déstructor. Appended to Mr. Porter's letter is a list zt 
cipal and 10 company undertakings, all but five of w 
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higher working costs than at Worthing, and very much indeed in 


excess of the costs at Wrexham and Heston-Isleworth. The Elec- 
tricity Committee in a report to the T.C. on Mr. Porter's com- 
munication, states that it is of opinion that Mr. Porter is entitled 
to ask for an inqniry (to be conducted by a gentleman of high 
position in the electrical profession, whose bona fides will be 
unquestioned) for the protection of his reputation, but that for no 
other purpose is such an inquiry necessary ; that the figures quoted 
were most unfairly compared with those of the local undertaking ; 
that the allegation of gross mismanagement, whether directed 
against the Committee or Mr, Porter, is entirely without founda- 
tion, and that no attempt was made to substantiate such allega- 
tion ; and that if it should be found that the Council or any con- 
siderable section of it supports the charge of gross mismanagement, 
then in such case the Committee join with Mr. Porter in demanding 
an inquiry, stipulating that the specific acts or omissions complained 
of should be set out in the charge. 

In connection with this matter, Councillor Ellis had given notice 
to move that a qualified engineer be engaged to make an exhaustive 


inquiry into the electrical undertakiug and its management, his. 


report to be submitted direct to the Council without comment. A 
long and animated discussion ensued at the meeting of the Town 
Council on Tuesday. an amendment to omit the Committee’s com- 
ments, and thereby enable Councillor Ellis to move his resolution, 
being rejected by 13 votes to 10. A further amendment to merely 
record the fact that the resident electrical engineer was entitled to 
ask for an inquiry, was also negatived by 13 votes to 12, and in the 
end the Committee's report was confirmed. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—At a meeting of the T.C. on Monday, 
Ald. Higham announced that the Corporation were anxious to avoid 
costly litigation at the Quarter Sessions about the new assessment 
of the tramways, &c., 80 that they had agreed to appoint valuers for 
both sides, and an umpire would be secured whose decision would be 
final for five years. The basis of assessment would be furnished, so 
he thonght the difficulty would be settled for all time at the arbi- 
tration. i 


Argentine.—The Legislature of the Province of Salta has 
granted & concession to Mr. E. Barvil for electric tramways in the 
city of Salta. 

The Mayor of Santa Fe has signed the contract with Messrs. 
Winby & Co. for the electrification of the tramways and the con- 
struction of a power house.— Review of the River Plate. 


Belfast.—At the monthly meeting of the Corporation, 
the scheme for the construction of the M'Art's Fort tramway line 
was thoroughly threshed out. The scheme seeks to run the new 
line from the Horseshoe Road, Ligoneil, over various farms and 
mountain lands to the pre-historic fort which crowns the Cave 
Hill overlooking the city and Belfast Lough, and which is much 
used as a resort by the citizens in the summer months, but which 
entails & very stiff climb. The scheme also includes the laying out 
of & public park of some 300 acres on the top of the mountain. 
The surveyor's estimate for the work is—construction of double 
track, £41,639 ; equipment and machinery, £20,000; and land, 
£550 ; total, £62,189. 'The scheme was adopted by 27 votes to 13. 


Brazil.— Referring to the electrification of the Victoria- 
Diamantina Railway from Victoria to Itabira de Matto Dentro, the 
Diario Official of September 22nd publishes a decree, No. 8,188, 
approving the plans and specifications for the above-mentioned 
work. The cost of the work is estimated at about £3,950,000, and 
is to be defrayed from the receipts accruing from the carriage of 
minerals in accordance with the terms of a previous decree. 


Brighton-Worthing.—The General Purposes Com- 
mittee of the Brighton T.C. has decided not to entertain the pro- 
posal of Mr. S. Sellon, of London, on behalf of the owners of 
the Hove and Shoreham Tramway, to construct an electric 
tramway from the Hove terminus of the existing system 
between Hove and Shoreham to a junction with the Brighton 
System, in connection with the projected through line from 
Worthing to Brighton. The Worthing Parliamentary Committee 
has decided to grant an interview with the promoters of the 
scheme. 


Canada.—In regard to the proposed extension of the 
electric tramway service of Toronto, the Imperial Trade Corres- 
pondent has forwarded a copy of a report, presented to the Toronto 
C. C. on September Ist, on the existing traffic conditions in that 
city and on the present tramway system, and containing recom- 
mendations for the construction of a system of underground tram- 
ways to be worked in conjunction with the present surface system. 
In this connection, he reports that the city authorities propose to 
construct street-car lines in districts which at present the Toronto 
Street Railway Co. (which has the exclusive privilege to work street 
railways within the city limits) refuses to serve. The lenyth of the 
proposed lines is 9'7 miles, of which 1} miles would be single track, 
and the cost of the work is estimated at about £154,000. An 
address to which communications on the subject might be sent may 
be obtained by British firms on application to the Commercial 


Intelligence Branch of the B. of T., where also the report may be 
seen. 


Colwyn Bay.—The B. of T. has informed the U.D.C. 
that, after careful consideration, it has extended the time for com- 
pleting the tramways to Groes until September 30th, 1911. The 
aane had not supported the application of the Light Rail- 
way Co. : 


Continental Notes.—Avsrria.—It is stated that offers 
for the introduction of electrical working on the Austrian State 
railway section between Trieste and Opeina have been submitted by 
the Austrian Siemens-Schuckert Works in conjunction with Buss 
and Co., and by the Austrian Brown-Boverie Co., and the A.E.G.- 
Union Co. The proposals are expected to form the subject of. 
verbal negotiations in the near future. In the case of the intended 
conversion of the section between Selzthal, Steinach and Irdning, 
the preliminary labours of the Stern & Hafferl Co. have so far 
advanced that the scheme will shortly be presented. The participa- 
tion of the A.E.G.-Union Co. is said to be in prospect in con- 
nection with this enterprise. 

Russ1a.—La Société des Tramways de Kiew has recently added a 
250-H.P. Diesel engine to its electrical power station at Pouchtcha- 
Voditsa, Kiew. 


Croydon.—At the B.C. meeting on Monday the Tramways 
Committee reported its intention to purchase five new electric cars 
of a similar type to the existing ones. The chairman said 
covered-top cars had been considered. Owing to bridges it would 
be only possible to run them on two routes, and then at 
25-minute intervals. This fact, and experience of the L.C.C. 
system, led the Committee to keep to the ordinary open-top design. 
Councillor Lighton presented some calculations regarding the 
undertaking for 23 weeks ended September 30th, compared with 
the corresponding period of last year. They had carried 840,000 
more passengers, earned £3,746 more, and used 314,000 less units. 


Dunoon.—The question of laying down a line of tram- 
ways between Dunoon and Sandback, and linking up en route the 
equally well-known watering places of Kirn and Hunter’s Quay, 
has from time to time been suggested. The movement now seems 
to have taken more definite shape. Conferences have been held 
with the Dunoon T.C., which has been asked to grant the way-leave 
and provide plant to supply the current. The Council is not 
unanimous in the matter, however, and a deputation has been 
appointed to visit Rothesay, Gourock and Prestwick, to inquire 
into the effect of the tramways there upon the properties along the 
route. The proposed line will be about four miles long, and a 
definite decision ie expected by an early date. 


East Ham.—The engineer and manager reports that 
several meetings have been held between the managers of the 
Barking, West Ham and East Ham tramway undertakings with 
regard to interrunning on the Barking Road at the expiration of 
the lease on November 16th. The Committees had agreed to submit 
to their respective Committees a new arrangement on the following 
basis :—(1) The route operated to be from the Iron Bridge, Poplar, 
to the Loxford Bridge boundary between Barking and Ilford ; (2) 
each authority to provide cars in proportion to the route length in 


_ its own area: (3) each authority to receive the full amount of its 


local fares and its proper proportion of the through fares in what- 
soever cars these receipts may be collected ; (4) any excess mileage 
operated by any authority to be either adjusted or paid for at an 
agreed rate for working expenses. | 


East Kent.—The Light Railway Commissioners have 
granted an Order for the construction of the proposed light railway 
in the districts of Wingham, Ash, Eastry, Tilmanstone and Shep- 
herdswell in connection with the East Kent coalfield. There was 
considerable opposition, but the Commissioners considered that a 
light railway would be of great benefit to the district. 


Gateshead.—The Gateshead and District Tramways Co. 
have just opened their new extensions at Wrekenton and Bensham, 
which have been carried out, together with the doubling of the 
Low Fell route. The contractors were Messrs. William Griffiths 
and Co., London, who have carried out the whole of the track 
work. The Low Fell doubling comprised the taking up of the 
existing loops and single track, and replacing with double track, 
thus giving a double track from the High Level to Low Fell 
terminus, a distance of 24 miles. The new track has been laid 
on transverse wooden sleepers, embedded in cement concrete, the 
rail joints being Thermit welded. On the Bensham extension 
similar welding has been used at jointe, but concrete alone was 
used on the track bed. On both the preceding extensions a 
95-lb. rail has been used. On the Wrekenton extension a rail 
of 90 lb. to the yard was ured, laid on a 6-in. concrete bed. 
The obstacle caused by the Wrekenton Colliery Co.'s level crossing 
was overcome by putting in a special manganese crossing, manu- 
factured to take the Colliery Co.'s and also the Tramway Co.'s 
tracks. On an agreed night the Colliery Co.'s track was cut, the 
crossing inserted and fished up to the two tracks, the cable way of 
the Colliery Co. was dispensed with, and a locomotive used in its 
stead, and the track reopened for traffic. The overhead work on 
the Bensham extension was carried out by Messrs. Griffiths, and 
that at Low Fell and Wrekenton was done departmentally by the 
Tramway Co. Mr. A. P. Fitzmaurice was the company's resident 
engineer during the extensions and reconstruction. The track 
mileage is increased 2°46 miles, bringing the total mileage of 
the system up to 19°76. The Tramway Co. have recently made con- 
sidergble additions to the shed accommodation at their depót on 
Sunderland Road, additional room having been made for further 
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cars by the erection of another shed. Store rooms, stable, &c., 


have also been erected. 


Glasgow.—The Tramways Committee has agreed to 
recommend that blind persons, properly authenticated and accom- 
panied by a puide, should be allowed to travel on the cars of the 
Council on payment of the usual fare for the distance travelled by 
one person only. 

The Sub-committee on Finance is to consider and report upon the 
protests from the Ward Committees and the Ward and other meet- 
ings against the proposal to apply the surplus tramway revenue to 
the relief of the rates. , l 

Halifax.—The Corporation Tramways Committee has 
approved of clauses being inserted in the forthcoming Corporation 
Parliamentary Bill for powers to enable the Corporation to con- 
struct tramways to Staniland, Elland and Rippenden, provided that 
the District Councils respectively guarantee to pay to the Corporation 
an annual contribution of £300 per mile of route. The Committee 
also proposes to obtain powers to extend the tramways to Wainstalls 
and for a railless system in Queen's Road. The Rushworth D.C. 
has intimated that it cannot, in regard to the proposed extension to 
Rippenden, consider the question of joining in a guarantee to pay 
the Corporation £300 per annum per route-mile. 


Hayti.—The Legislature has approved the plans sub- 
mitted by the concessionaire for a. railway from Port-au-Prince to 
Pétion-Ville. The trains are to be run by electric traction, and 
fitted with automatic brakes, Interest is guaranteed by the 
Government on a sum of about z441,600.— Board of Trade Journal, 


Iuddersfield.— In consequence of an interview between 
a Committee of the Corporation and representatives of the Meltham 
and South Crosland Councils, the borough engineer has received 
instructions to report upon the cost of extending the tramways to 
Eland Town Hall, the Market Place, Netherton, and to Meltham, 
and the tramway manager has been asked to report upon the 
probable financial resulte. | 


Liverpool-Southport Railway.— Since the Southport- 
Liverpool portion of the L. & Y. Railway Co.'s line was converted 
from steam to electric traction in 1903, to enable the company to 
deal with the growing interurban traffic without laying additional 
tracks and enlarging the terminal stations, the directors have elec- 
trified another pair of lines from Sandhills to Seaforth, and 
extended the electrified lines in & north-easterly direction from 
Liverpool to Aintree. To meet these extensions, a combined rotary 
converter and battery sub-station has been constructed at Aintree. 
There are at present about 31 miles of electric route, including an 
extension off the main line to Crossens, a suburb of Southport, and 
the volume of business has grown so much since the full service of 
electric trains was introduced in October, 1904, that it would be 
impossible to handle it with steam traction unless additional metals 
were provided. Even now three trailer cars are used. in addition to 
the normal trains of three, four and five cars, during the hours of 
heavy traffic. The directors have decided to make another extension 
of their electric system, to Ormskirk, adding 12 miles of route, 
but we are informed that the work in connection with it will 
not be commenced in the immediate future— at least, not for some 
15 months, 


Londou.—4At the meeting of the L. C. C. on Tuesday, the 
whole of the tramway construction proposals of the Highways 
Committee for the Parliamentary Session of 1911 were adopted. 


Peru.—According to an official decree, a syndicate has 
been granted the right to develop power from the River Chancay, 
in Peru, and to build and operate an 80-mile electric railway 
between Ancon and Huacho, and supply electrical energy to large 
farming estates in the neighbourhood.- Alectrical World, 


Necarborough.—.At a meeting of the T.C. on the 21st 
inst.. Mr. 4. Moore, who went to London on a deputation with the 
town clerk and borough engineer with reference to the Tramway 
Go. s notice to discontinue the winter service of cars. reported 
that figures were produced by the Tramway Co. showing that the 
cost of the tramways had been £100,000, and that no interest of 
any kind had been paid, nor had any reserve been accumulated for 
depreciation, Further, that during the past year there had been a 
distinct loss of 42.000. It was promised that a Commissioner 
should be sent down to inspect and inquire into the matter. 
Whether the inquiry will be public or private is not known. 


South Lancashire,— The South Lancashire Tramways 
Co. is stated. to be promoting a Bill for the construction of addi- 
tional tramways in Little Hulton. 


Swansea.—The Improvements and Tramways Com- 
mittee has decided to put six new electric cars of the most 


modern type on the Morriston section of the tramway system. 
The cars will cost £900 each. 


Watford, —The A“. D.C. has decided, by 15 votes. to 4, 
not to consider the adoption of the railless system of tramways for 
the town. l 


Worsley,—Our local correspondent states that a petition 
in being largely signed by residents in the Worsley, Winton and 
Lecles districts, asking the B. of T. to intervene and compel the 
authorities to again run cars on the South Lancashire Tramway 
Cos line from the Courthou a Worsley, to Winton. The company 
is willing to run the ears, but the Eccles Corporation, in whose 
jurisdiction part of the line Hes, has objected, 


TELEGRAPH and TELEPHONE NOTES. 


Atlantic Cable.— Work is now being completed on a 
trans-Atlantic cable from Penzance, Cornwall, ue haps to Coney 
Island, by way of Roberts Bay, Newfoundland. The cable, which 
now lacks only 120 miles of completion, will be the property of the 
Western Union Telegraph Co., which will then own 28 deep-sea 
cables, having a total length of 18,759 miles.— Electrical World, 


Australia,— The message-rate system of charging for 
telephone service has come into operation in Sydney. The charges 
will be £4 + Id. per call up to 2,000 calls each half-year ; beyond 
2,000 calls, the rate will be Jd. per call. In country districts, the 
fixed charge will be from £3 to £3 10s. All flat-rate subscribers 
will be placed on the message rate. 


Cheaper Telegrams,—It is reported in the daily Pres 
that the introduction of a system of deferred cable messages at 
cheap rates, such as we have often advocated, is under consideration 
and may perhaps be carried out next year. 


New York.—It is stated in the Electrical World that 
the telephone system of New York is planned to provide for 
376,000 stations, served from 52 exchanges, with a population 
estimated at 4,800,000. The plans for 1930 provide for no fewer 
than 2,142,000 stations, to be served from 109 exchanges, the 
estimated population being 8,800,000 ; according to this it seems 
that there will be one telephone to rather more tban four in- 


. habitants, and as the average number of persons per house 5 


usually taken at five, we infer that in 1930 every house will x 
expected to use the telephone. The estimate appears to us to be 
unduly optimistic, even for New York. 


Wireless in Business,—Plans have been complete 
for the erection of two steel and wooden towers, 125 ft. high. on 
the roof of the Wanamaker store at Broadway and Ninth Street. 
New York. The towers are to be used for a wireless telegraph 
station, which will communicate with a similar station connected 
with the Wanamaker store in Philadelphia. — Electrical World. 


CONTRACTS OPEN and CLOSED. 


: OPEN. 


Australia. — November 19th and 22nd. Telephone 
cable and testing instruments, for the P.M.G.'s Department Se 
„Official Notices October 7th. 

November 4th.—6,000 metal-filament lamps, for the Melbourne 
City Council, See Official Notices October 14th. 
November 4th.—80 A.C. and 640 D.C. electricity meters for the 
Melbourne City Council. See Official Notices October 21st. 

N.S.W.—November 16th. Telephone, telegraph, and electric light 
material, for the P.M.G.s Department in New South Wales See 
" Official Notices " October 21st. . 

November 23rd.—Cable, ironwork, pipes, conduits, switchbeards. 
telegraph and telephone instruments, &c., for the P. M. G. s Depart- 
ment in Queensland. See Official Notices" September 30th. 


Bradford. — November 12th. General stores for the 
Tramways Department of the T.C. for a year; Tramway Utho» 
7, Hall Ings (returnable deposit of €1 1s.). 


Colwyn Bay,—November 12th. Switch panel, including 
switches and instruments, for the U.D.C. See "Official Notice 
to-day. 


Dublin.—November 7th. General stores for the Dublin 
United Tramways Co., Ltd. See Official Notices“ October 14th. 


Glasgow.—October 31st. Tenders for stores, including 
electric lighting material and fittings, and telegraph appliance 
telephones; &c., for the Caledonian Railway Co. Specification 
Mr. J. Fergusson, Stores Superinteudent, Charles Street, St. Bolles. 
Glasgow. i 


Invercargill (New Zealand). — January 9th, 1%. 
Power-house plant. cars, rails, overhead material, wires and cables. 
poles, &c., for an electric trolley xystein, also street-lighting plant. 
for the Corporation. See “Oficial Notices " October 11th. 


Jerusalem, — November 13th. According to the 
Quurirrliy Trade Jorrnal of the British Chamber of Commerre of 
Turkey. the municipality is to proceed shortly with electric a 
way, lighting and telephone projects (separately or tovether). > 
special commission will open tenders on the date mentioned in the 
presence of those tendering, atid tHe exiitdination will take à month. 
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Firms whose tenders &re most favourable will be required to 
furnish certificates of technical and financial capacity, as well as a 
guarantee equal to about 8 per cent. on the cost of the enterprise. 
The following is s rough outline of what is expected :-— 

Electric Tran tv e. - Three lines are in contemplation. (1) From 
Jaffa Gate, via Measharim, Syrian Orphanage, Town Hospital, back 
to Jaffa Gate, some 10 to 12 km.; (2) a continuation of this line 
through the city walls as far as the Jewish quarter, about 4 km. ; 
(3) from Jaffa Gate to station, about 2 km. The power station is 
to be constructed, and all plant, cars, &c., to be supplied by the 
tenderers. There should be a double line, and the current should 
be supplied from underneath the cars. 

Electric Lighting.—Corporation wishes to expend about 30,000 
francs on the electric lighting of the town. It would prefer the 
lighting and tramways to be undertaken by the same contractor. 

Jelephonex.—'The Corporation will need some 40 installations, and 
there will no doubt be many private persons who would become 
subscribers in the event of an exchange being constructed. 


London.—L.C.C.—October 81st. Stores. See Official 
Notices " October 14th. 

December 6th. — Ash dust removing plant, for the East Greenwich 
generating station. See Official Notices to-day. 

BETHNAL GREEN.— One thousand 100-volt, 22-c.P. metallic- 
filament lamps, for the B. of G. See " Official Notices " to-day. 


Morecambe, — November 1st. 2,100 tons of coal or 
slack, for the Corporation Electricity Supply Department. See 
Official Notices to-day. 


Peterborough. November 3rd. About 4,716 yards of 
distributor cable, for the Corporation. See Official Notices 
October 21st. 


Rawtenstall.—October 31st. Six single-deck tramcars, 
complete with trucks and electrical equipment, for the T.C.; 
C. L. E. Stewart, electrical and tramways engineer, Bacup Road 
(returnable deposit, £2 2a.). 


Roumania.— The municipal authorities of Tirgoviste are 
at present inviting tenders for the establishment of a central 
electric lighting station in the town. 


Turkey.—The Ottoman Ministry of War have decided 
to set up an electrically equipped cloth factory at Ismidt on a 
somewhat extensive scale. English firms interested should send at 
once a technical expert to ascertain particulars of the scheme, the 
contemplated expenditure, and the local circumstances, with a view 
to submitting proper tenders. 

November Ist.—The Turkish Post and Telegraph authorities in 
Constantinople are inviting tenders for the establishment of a 
wireless telegraph station near Smyrna, to give communication 
with Derne, in Banghazi (Africa). 


Warrington.— November 15th. Motors and transformers 


for a year, for the Corporation Electricity Department. See 
* Official Notices " October 21st. 


CLOSED. 


Ashton-under-Lyne.—The Corporation has accepted 
the tender of Triumph Stoker, Ltd., for Triumph stokers and 
coal elevator, for the electricity works. 


Bradford.—The Tramways Committee recommends the 
acceptance of the following tenders :— 


Steel poles for railless trolley system.—John Spencer, Ltd., £581. 

Malleable iron castings.—Jonas Wells, £92. 

Iron castings.—A. G. Barrett & Co., 10s. 6d. per cwt. 

Six miles of :1256-in. (0000 B. W. G.) copper trolley w're.— Frederick Smith 
and Co., Balford, £182 13s. 


Barnley.—The Corporation has accepted the following 
tenders :— 


British Insulated and Helsby Cables, Ltd.—Cable for the Briercliffe Road 
iramway extension. 
Messrs. J. Lumb & Bons, Elland.—8teel castings for 21 top covers to cars, 


The Moston Malleable Castings Co., Newton Heath.—Malleable castings 
for car tops, £107. 


Chadderton,—The U.D.C. has accepted the tender of 
Messrs. Manlove, Alliott & Co., Ltd., for a refuse destructor, at 
42.521. | 

Deptford.—The B.C. has accepted the tender of the 


London Electric Supply Corporation, Ltd. for installing the 
electric light at the New Cross Gate Library, at £11. 


Dover.—The Works Department of the Admiralty has 
accepted. the tender of Messrs. Ransome & Rapier, Ltd., West- 
minster, for an electric Goliath crane, for the Admiralty Harbou 
Works at Dover. 


Johannesburg. — The British General Electric Co., 
Johannesburg, has recently secured a contract for 4,000 Osram 
lamps, which are to be used for the entire equipment of the incan- 
descent street-lighting scheme adopted by the Johannesburg Muni- 
cipality. This selection was, we understand. made after vety severe 
and tetiythy tests of all the best-known makes of lamps, the Ostam 
tivity bern Hdbptod exclusively fut the purpose titled. 


London.—L.C.C.—The Education Committee received 
the following tenders for the installation of electric lighting at the 
school buildings on the Hoxton House site :— 


F. Yroy & Co. .. - E» s us .. (accepted) £615 
E. Morgan us ud d e ss ^ s . 108 
Tilley Bros T 855 ae - es ite 788 
Johnson & Phillips, Ltd. .. Se T - sa .. 870 
G. Weston & Sons, Ltd. 5 1H Ve x .. 895 
E. Newbald & Co. a si ra T ae .. 935 
- Central Motor Engineering Co. .. EN xe x .. 1,041 
E. Lawrance & Sons, Ltd. .. ix a we $5 . . 1,148 


HACKN ET. The tenders received by the Electricity Committee 
for white open-type arc lamp carbons are as follows :— 


Per 1,000 pairs. 
A. and B. C. and D. 


Radium Electric Co. .. is si . £9 8 6 £717 9 
Fiemens Bros. Dynamo Works, Ltd. 6 8 0 5 7 0 
General Electric Co., Ltd. ss uis 410 6 889 
British Westinghouse Co., Ltd. .. 46 6 811 6 
Crompton & Co.. Ltd. zi T 858 3 16 0 8 8 6 
Johnson & Phillips .. Va Er . 816 0 8 8 4 
H. G. Mayer & Co ix se oe 815 3 8 2 10 
Electrocar bon, A.-G. ae oe ee ee 8 16 0 2 16 0 
Bloan Electrical Co., Ltd. .. ee 82 8 8 5 217 2 
W. Geipel & Co. ae bs 2 is 883 215 0 
Ship Carbons, Ltd. .. (recommended; 8 611 2 15 10 


Sheffield, —The T.C. has accepted the following tenders 
for new plant, &c., for the Neepsend power house 


Willans & Robinson, Ltd.—Turbo-alternator, £18,710. 
Stirling Boiler Co., Ltd.—Three water-tube boilers, £18,686. 


Smethwick.—The T.C. has accepted the tender of Mr. 
H. W. Ludlow for an 8.kw. dynamo, with switchboard and wiring, 
at C116 11s.; and that of Messrs. Tangyes, Ltd., for two boiler 
feed pumps and two water lift pumps, at £72 10s. 


Southend-on-Sea.— Thie T.C. has accepted the following 


tenders :— . 
Messrs. Foster & Co.—8,000 tons of coa!, for the electricity works. 
Chloride Electrical Storage Co., Ltd.—Batteries, for the new storage room 


at Chalkwel Park, at £3,861. 

Taunton.— The T. C. has accepted the tender of Messrs. 
C. Goodland & Sons for 2,500 tons of Main Colliery “through and 
through " coal (30 per cent. large), for the electricity works, at 
14s. 10}d. per ton. 


FORTHCOMING EVENTS. : 


Physic lety.—Friday, October tb. At b p.m. At the Imperial College of 
ied Benth Yensingfor. " Exhibition of & new Method for Producing 
High-Tension Discharges,” by Prof. E. Wilson and Mr. W. H. Wilson. 

Coast Institntion of Engineers and Shipbuilders.—Friday, October th. 
Wert 2.0 p.m. At tbe Lit. aad Phil. Society, Newcastle-on-Tyne. Annual 
meeting. Inaugural address by Mr. Summers Hunter. 
Assectation of En -Charge.— Saturday, October 29th. At 630 p.m. for 
7 p. m. At 11258801 Primer Hotel. Social, Ladies’ night. 
| Engineers (Newcastle Loea! Sectien).—Mondsy, October 
eae dri ride e College, Neweastle. Presidential address 
by Mr. C. Faraday Proctor. 
P. & O. Batti-wallahs’ Society.—Monday, October 81st. At 7.45 p.m. Holborn 
Restaurant (Council Chamber). Smoking concert. : 
f Electrical Engineers (Manchester Stedents' Seetics). — Tuesday, 
ber Ist. At 1.90 p.m. At the Mosley Hotel, Manchester. Supper 
and smoking concert. 


M First 
netit ef Civil Engineers. — Tuesday November 1st. At 8 p.m. 
i sekien of the session. Presidential address by Mr. A. Biemens. Presenta- 


tion of medals, &c., and reception by the President, 


„F;EEEP—RPqͥuͤꝙ⁸d NACGURTR E HAMM 


' NOTES. 


Electrical Fatality. At Manchester on Monday, the 
City Coroner (Mr. E. A. Gibson) held an inquest on the -body. of 
Thomas Merrick (21), of Manchester, who was killed in Bradford 
Colliery on the previous Wednesday, the inquest having had to be 
adjourned for the uttendance from London of H.M. Electrical 
Inspector of Mines. Mr. Rhodes represented the Bradford Colliery 
Co., and others present included Mr. Gerrard. H.M. Inspector of 
Mines, and Mr. J. E. Sutton, M.P., miners’ arent. Merrick Was at 
work on the previous Wednesday in the colliery, and was said to be 
killed by coming into contact with a live electric wire. 

According to the evidence of Mr. T. H. Dixon, manager of the 
mine, the electric cable in question was insulated. At the time the 
accident happened the cable was not in use. It was only used for 
the purpose of coal cutting. None of the metalwork could possibly 
have been alive with electricity unless the switch had been 
"on," and there was no legitimate purpose for which it could have 
been “on” at that time of day. This switch was accessible to 
anyone, and was only protected against fire; but if it had been 
turned on, it must have been done by one of four boys. 

The evidence of Dr. Telford, who had made a post-mortem 
examination of the body, was to the effect that death was due to 
suffocation, such as might have been caused by electric shock. The 
npperranca of the body stiggested thti there mtist have been an 
explosive dixelititvre. * N 
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Mr. N. B. Anderson, electrician at the mine, said that a leakage 
had been found in the cable. The result would be that any metal 
in contaot with it would carry current, and every bit of metalwork 
in that part of the working would be alive. The pressure was 525 
volts continuous. The Coroner stated that there was no legitimate 
purpose for which the switch could have been turned on at 5.30. 
Who could possibly have turned on the switch between the time it 
was turned off 5. 30 and the time of the accident ? There were four 
or five boys working on the road, and there was no doubt about the 
switch being turned on. It had either been left on by the men in 
the morning or tampered with by some of the boys. There were 
notices put up, It is extremely dangerous to touch any portions of 
the electrical apparatus.“ The boys would not know the danger. 
He did not suggest that they did more than disobey the notice. 

Dr. Telford said death was due to suffocation, which was the 
direct result of electric shock. 

The Coroner said he had heard that every bit of metal in the 
brow was alive. | 

It was stated that the electric cables were carried up the brow 
for the purpose of actuating the coal-cutters, but they were 
armoured. The cables were only used at night, and at the time of 
the accident they were not in use. There could have been no 
dangerous current in the workings unless someone had turned on 
the switch. | 

Wm. Winstanley, & miner, employed in the pit, said Merrick told 
him there was à wagon off the rails, and he went to put it on, and 
told Merrick to work the jig. Ten minutes afterwards he went to 
where Merrick was, and found him dead; he was lying on his back 
between the rails. Witness got a slight shock from the signal wire 
and also from the tub when he was putting it on the rails. He saw 
the switch turned off in the early morning. 

A number of workmen employed at the colliery gave evidence ; 
_four boys who were working in the colliery were called, and 
all denied having touched the switch. 

The Coroner said there were several circumstances which caused 
the accident, but how it occurred could not be definitely stated. 
Probably, as had been suggested by Mr. Gerrard, Merrick, with the 
view of giving the signal that the tub was on the rail, took hold 
of the signal wire, and received a shock. 

In answer.to the Coroner, Mr. Dixon (manager of the colliery) 
said that was the first trouble the company had had with any of 
the electric plant, which had been employed in the collieries for 
about eight years. He would suggest to the firm that the 
switches should be placed in a small brick cabin, under lock 
and key. The company never considered expense when safety was 
concerned. 

The jury found that death was accidental, and they said they 
considéred that the switch was too easy of access to unauthorised 
persons. 


The Batti-Wallahs' Society.—A smoking concert of 
the P. & O. Batti-Wallahs' Society will be held on Monday next, 
October 31st, at the Holborn Restaurant (Council Chamber). Mr. 
L. M. Waterhouse, M.I.E.E., will take the chair at 7.45 pm. A 
provisional programme of fixtures for October, 1910, to April, 1911, 
has been prepared. Fortnightly meetings take place at the Bedford 
Head Hotel, Tottenham Court Road, W. C., where a private billiard 
room is reserved for members. The concert dates are October 28th, 
December 9th, February 29th, April 21st, amd the annual dinner is 
fixed for March 17th. Mr. J. F. Avila is hon. secretary, and Mr. 
A. W. Robinson is hon. secretary of the Entertainment Committee. 


American Trade.—Onr contemporary, the Electrical 
World, notes with satisfaction the steady growth of the American 
electrical export trade during the past year; the increase has 
taken place mainly in connection with lighter goods and apparatus, 
but latterly heavy machinery has also contributed its share, the 
figures for July being almost double those of the previous year. 
The total electrical exports for July were £316,876, a8 compared 
with £191,798 in July, 1909. Japan took goods worth £33,604, 
Mexico £27,005, and Canada £29,906. The August figures also 
show a marked increase, from £207,968 last year to £312,212 this 
year. 


Advertisements on Tramway Cars.—An interesting 
case has been decided in Dumbarton Sheriffs’ Court by Sheriff 
Principal Lees. A. B. Abrahams, Ltd., advertising contractors, 
London, sued Wm. Campbell, cabinetmaker, Bridge Street, Dumbar- 
ton. for £39 18s, Pursuers are sub-lessees of the advertising rights 
on Dumbartonshire tramway cara, and they alleged that the sum 
sued for was due to them under contract for six advertisement slides 
on the cars. Defender pointed out that the cars on which the 
advertisements were placed had only been doing one-third of their 
running since the extension of the lines to Balloch and Dalmuir, 
and had been almost exclusively used for a workmen's service. The 
Sheriff Principal, in awarding pursuers £18, took the case of an 
advertiser in a daily paper, which afterwards was issued only 
weekly, and pointed out that he considered it absurd to expect that 
the advertiser would have to pay as much for one appearance of the 
advertisement as he formerly paid for six. 


An Undefended Action.—In the Lord Mayor's Court 
on Tuesday, before the Assistant Judge, the General Electric Co., of 
Queen Victoria Street, E.C., made a claim against Messrs. Pemberton, 
Arber & Carey. electrical engineers, of Gray's Inn Road, E.C., to 
recover the sum of £12 108. 6d.. the price of goods sold and 
delivered. Mr. Sidney Thomas. an accountant in the employ of the 
plaintiffs, produced a number of orders which had been received 
from the defendants. Many of the goods were delivered by hand to 


of the illuminating power of each light. 


the persons who brought the orders, while other goods were 


delivered to the defendants’ place of business. An account for £23 
138. 9d. was sent to the defendante, but that account included 
certain goods which were delivered in June, and which were not now 
sued for. A letter was sent to the defendants asking for payment: 
the defendants wrote regretting the delay, and asked that the matter 
should be left over till September 5th. The plaintiffs replied, 
saying that they were unable to wait, and would place the matter 
in the hands of their solicitors. The Judge said that there wa 


‘practically an admission of liability on the part of the defendant. 


They were not present to dispute the claim, and he directed the 
jury to return a verdict for the plaintiffs for the amount, claimed. 
Judgment was entered accordingly, with coste. 


Belfast Electrical Exhibition.—As announced in our 
advertisement pages to-day, the Belfast Corporation is to hold an 
exhibition of appliances for electric heating, cooking, lighting and 
power in the Ulster Hall, from January 9th to 21st, 1911. Partic. 
ulars may be obtained from the city electrical engineer. 


The Holborn Lighting.— At a meeting of the Holborn 
B.C. on October 26th, the Works and General Purposes Committee 


reported that in the course of & debate on street lighting on July 


27th, a letter was read from the secretary of the Metropolitan El«- 
tric Supply Co., asking for an opportunity of submitting a scheme 
of lighting by electricity. The Committee had gone into the matter, 
and was of opinion that in order that the Council might have an 
opportunity of deciding as to the most suitable system of improved 
street lighting to be adopted, the Electric Lighting Companies and 
the Gas Light and Coke Co. should be invited to give a public demon- 
stration in one of the streets of the borough, extending over à 
considerable period. The Committee accordingly had given direc 
tions that the Gas Light and Coke Co., the Metropolitan Electr: 
Supply Co. and the County of London Electric Supply Co. shoul: 
be invited to undertake such a trial at their own expense, subject to 
the terms of a specification to be prepared by the borough surveyor: 
the specification to provide for an equal illuminating power br 
either system, so that a correct estimate might be formed of the 
respective merits of each form of lighting. To make the tests 
thoroughly satisfactory, the experiments had to be carried out in 
some thoroughfare where the lighting is entirely dependent upon 
the public lamps, and the Committee thinks that for this par- 
pose Gower Street is most suitable. It proposes that an 
equal section of the street shall be given over for lighting 
by each company, and during the trial frequent teste will be made 
At the conclusion of 
the trial period the Committee will submit a report of the results 
from the point of view of both the efficiency of the light and its cet. 
The Committee further reported having considered a memorial 
presented to the Council at its last meeting with reference to this 
subject. The memorialists appeared to be unaware that the pro 
posal to give the Gas Light and Coke Co. a ten years' contract hi 
not been accepted by the Council, and that the question of im. 
proving the street lighting was still under consideration. Th 
report was adopted. : 


Institution Notes,.— Institute oF Mertats—The 
annual general meeting of the Institute will be held st the 
Institution of Mechanical Engineers, Westminster, on January 
17th and 18th, 1911. At this meeting a number of exceptional 
interesting papers will be presented, together with the “Prelim 
nary Report of the Corrosion Committee,” which was appointed 
some months ago to investigate cases of corrosion of the non 
ferrous metals. A visit has been arranged to the works of the 
Thames Iron Works and Shipbuilding Co., Ltd. where an 
opportunity will be afforded members of inspecting H.M.S. 
Thunderer, the new Dreadnought, which is in course of construction 
in the company's yard at Blackwall. The second annual dinner 
will take place in the evening of January 17th. Those who would 
like to take part in the proceedings at the forthcoming meeting 3 
full members must apply before November 22nd, 1910. The 
Institute has now been founded just two years, and has become 
incorporated. The secretary is Mr. G. Shaw Scott, M. Sc., Caxton 
House, Westminster, S.W. 
At a meeting of the Barrow and District Association of 
Engineers on Friday last, Mr. F. W. Skinner submitted a psp 
on Electric Lamps." 


Appointments Vacant.—Engineering canvasser (LI, 
and showrooms and sales department attendant (£91) for the 
Bristol Corporation Electricity Department; charge engineer int 
the York Electricity Department (35s.). See our advertisement 
pages in this issue. 


International Competition in Practical Telegraph" 
As already announced in our pages, this competition will be M 
in August next in connection with the exhibition at Turin. 
will comprise trials upon the Morse, Hughes and Baudot apparatts 


and is open to all members of the staffs of State, submarine cable. 


military and other telegraph systems used for the public T 
Intending competitors should apply for admission through t ER 
head offices, to the Minister of Posts and Telegraphs at Ro? 
(General Secretariat), Office of the International Competition , 
Telegraphy. not later than June 15th, 1911, indicating the m 
in which they wish to take part. The regulations may be 10 
our offices. There will be 26 individual prizes, a Championship * P 
of Honour, and a team Cup of Hongur. 


(Continued on page 713.) 
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RECENT DEVELOPMENTS AT 


THE phenomenal growth of the electricity supply system 
operated by the Newcastle-on-Tyne Electric Supply Co., Ltd., 
and its associated companies throughout the counties of 
Northumberland. and Durham, is so well known that 
to emphasise it would be superfluous. . At the present day 
this system ranks as one of the largest in the world, and, 
owing to its great extent, the large variety of industries 
supplied by it, and the high power factor thus produced, it 
is able to supply power in bulk at prices which have been so 
successfully competitive with systems in other parts of the 
world, even where operated by water-power, that the number 
of factories which have been transferred to the North-East 
area is being rapidly augmented as time goes on. It is, 
however, interesting to notice the way in which the gene- 
rating plant has been increased in order to cope with the 
rapidly developing demand for power upon this system, more 


CARVILLE POWER STATION. 


at Carville had been exhausted, a description of the 
extensions which have been carried out at that generating 
station within the last year or two is given below. 

In 1904 the turbine room had a capacity of 14,000 KW., 
the machinery being housed in a building approximately 
140 ft. in length. It contained four turbo-generators, 
constructed by Messrs. C. A. Parsons & Co., two being of 
3,000 H.P. capacity and two of 6,500 H.P. capacity, together 
with an extensive range of switchgear of the remote control 
type. Since that date the turbine room and bus-bar switch 
house has been extended to a length of 236 ft., and it 
now accommodates eight turbo-alternators with their switch- 
gear (see figs. 1 and 2). There are now in the turbine room 
47 switches of the remote control type. 

The full magnitude of the extension, however, is not 
revealed in the fact that additional machines and switchgear 


FiG. 1.—CARVILLE: GENERAL VIEW OF PARSON3 TURBO-GENERATORS. 


especially in view of the fact that the last engineering 
description of any complete nature which was given to the 
technical public with regard to the generating plant of this 
company dates as far back as 1904. ^ — i | 

Since that date developments on a large scale have taken 
place, which have taxed to the utmost the resources of the 
generating station at Carville, even with the assistance of such 
auxiliary generating plants as those existing at Neptune 
Bank, and at Blaydon, and the other waste-heat power stations 
which throughout the county of Durham are linked to the net- 
work of the system, which now covers an area of 640 
square miles. For this reason a new generating station is 
being built at Dunston-on-Tyne, and will shortly be put 
into commission, and it is hoped that before very long 
details of this plant will be made public. In order, however, 
to emphasise the fact that before building this additional 
station all possible means of utilising the existing facilities 


have been installed, inasmuch as the two smaller turbo- 
alternators have now been replaced by machines of 
6,500 H.P. each. Machines Nos. 3 and 4 remain the same, 
and, in addition, four more of 6,500 H.P. capacity each 
have been added, bringing the total capacity of the station 
up to 52,000 H.P. The whole of the turbo-alternators are 
of Messrs. C. A. Parsons & Co.’s manufacture, the surface 
condensers placed below the generating plant being, in the 
case of the older engines, made by the same firm and fitted 
with vacuum augmenters, while the additional condensing 
plant has been supplied by Messrs. Richardsons, Westgarth 
and Co., of Middlesbrough. These condensers are of this 
firm's well-known Contraflo type, and work in conjunction 
with Edwards air pumps, giving normally a 96 per cent. 
vacuum when dealing with 65,000 Ib. of steam per hour. 
An important departure has been made in connection with 
the switchgear for operating the generator and feeder circuits 
F 
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of the power house. In the original installation the high- 
pressure switchboard was erected on four galleries at one side 
of the building extending the whole length of the engine 
room, the two upper galleries containing two sets of bus-bars, 
and the next gallery being occupied by ‘the main oil switches, 
while the last gallery was occupied by the instrument trans- 
formers and other auxiliary gear (fig. 4). The details of the 
switchgear and connections were described very completely in 
the paper read by Mr. Merz before the Institution of Electrical 
Engineers in 1904, and need not be more particularly ex- 
plained in this place. 

The recent development, however, to which it is necessary 
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high-pressure panels have in most cases been adhered to, 
although, of course, many high-pressure panels for both the 
generators and the feeders have been added. The control room 
is especially designed for the purpose of facilitating the opera- 
tion of the system with absolute certainty that every switch- 
ing operation on the high-pressure distribution is carried ont 
with the full knowledge and consent of the controller at the 
central point. Here the feeder switch, control boards and 
instruments are arranged i in the form of a semi-circle, inside 
which stands the operator's desk (fig. 3). On the opposite wall 
there is a large diagram of the whole system, upon which a 
constant record is kept of the position of all switches in the 
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FIG. 


to draw particular attention, is that the operating panels of 
the remote control feeder switches have now been placed in a 
control room at one end of a new two-story brick 
building, which is devoted, in addition to the control opera- 
tions of the vast system on both sides of the Tyne, to housing 
the operation department, battery room and offices. This 
building, which is 80 ft. long, runs parallel with the outside 
wall of the switch house at a distance of 20 ft. from it, and 
is reached by a bridge at the level of the switch gallery floor. 
Apart from the fact that the boards controlling the feeder 
switchgear have been moved out of the turbine room into the 
control room, the original remote control type and make of 


2.—ELEVATION AND PLAN OF CARVILLE STATION. 


sub-stations and elsewhere, which the attendant controls by 
means of a private telephone system. The advantages of 
isolating the controller of the distribution system from the 
distracting influences of the turbine-room are apparent, an 

the necessity of this care is found when it is remembered 
that, in order to secure reliability of supply to the enormous 
number of consumers over such a large area, à carefully 
designed system of duplicate supply is maintained in prac 
tically every part of the supply area, and this has, of course 
to be maintained from moment to moment in efficient opera" 
tion. So successful has the provision of a separate contro 

room shi ed i in prac . * at 17 Be date the generator 
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control boards, synchronising and governor gear, will be 
removed into this room. 

A subsidiary 6,000-volt board of the Reyrolle ironclad 
type has, however, been instaled in a room built 


Y 


1 


FIG. 3.—CoNTROL ROOM (IN COURSE OF CONSTRUCTION). 


in the space between the operation department offices 
and the turbine-room wall. The board consists of a watt- 
meter panel, supplied through a switch on the main bus- 
bars, and eight feeder panels provided with overload 
protection. These 
switches are operated 
by means of rods 
passing through a 
dividing wall, on the 
other side of which 
are mounted the switch 
handles, the ammeters, 
and the overload and 
Merz-Price protective 
gear relays. 

It will be remem- 
bered that the con— 
struction of the Car- 
ville power-house, as 
originally laid out, was " abiit Modd Vaadaa P 
such that the boiler- : At 


l 


house lay at right a F oR 
angles to the engine- eet | oE Tm 


room, in order to place via 


each battery of boilers 
opposite the generating 
set which it fed. This 
was in order to mini- 
mise as far as possible 
the use of long lengths 
of steam-piping, and 
to arrange that, so 
far as possible, each 
turbo-alternator with 
its row of  boilers 
should be regarded as 
one independent unit, 
supplying its own 
auxiliaries with cur— 
rent and, in the case 
of feed-pumps, with steam. This complete- unit system has 
been adhered to in the more recent extensions. Two new 
boiler house chimneys and coal sidings have been added to 
the equipment, each house accommodating eight Stirling 
water-tube boilers. They are all of practically the same design 
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FIG. 4. — INTERIOR OF 


as the first boiler house, except that the flues are somewhat 
differently arranged in order to suit the Stirling type of 
boiler, and that the economisers are placed above the 
main flues, behind the boilers, instead of outside the 
main building in the flues themselves, 
between the boilers and the chimney, as 
in the case of the Babcock boiler house. 

The Stirling water-tube boilers have 
each a heating surface of 6,380 sq. ft. 
and a grate area of 140 sq. -ft., and 
they are capable, with induced draught, 
of evaporating 33,000 lb. of water at 
200 lb. pressure per sq. in. and150° F. 
superheat. Unlike the first boiler house, 
a separate economiser of 120 pipes with 
electrically-driven tube scrapers is pro- 
vided for each boiler. The main flues 
are carried above the boilers and econo- 
misers by steel girders, and by-passes 
are provided for short-circuiting the 
economisers. For the induced draught 
there is one Sirocco fan in each main 
flue, carrying the gas from four boilers, 
and one spare fan through which the gas 
from either flue can be by-passed. Each 
fan is driven by a 100-H.P. three-phase 
motor supplied from the boiler-house sub- 
station. In a tunnel under every row of 
boilers there are tray conveyers, which 
deliver the ashes to a transverse con- 
veyer common to all three  boiler- 
houses, which, in turn, delivers the 
ashes into a hopper. This hopper is 
discharged periodically into trucks, 
which are hauled up an inclined plane 
above the level of the sidings, where they are emptied 
into railway wagons. 

All the auxiliaries except the feed pumps are electrically 
driven on the complete-unit system, each row of boilers having 
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GENERATOR ROOM, SHOWING SWITCH PANELS. 


its own fuseboard, from which all the motors on that row 
are supplied from the complete-unit transformers in the 
turbine-room. The spare fan, which is common to two rows, 
can, by means of a throw-over switch, receive its supply 
from either of the two fuseboards. There are, of course, 
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the usual hot-well drain and other tanks; while the water- 
softener, and reserve tanks for the make-up feed, are together 
on the high ground at the northern end of the site. 
Reference was made above to the complete- unit trans- 
formers in the engine room. On each machine there is a 
set of three single-phase transformers converting from 6,000 
volts to 440 volts, and connected direct to the alternator 
terminals. This transformer feed and low-tension distribu- 
tion board, containing circuits to the alternator ventilating- 
fan motor, the exhaust-valve motor, the air-pump motor, 
the oil-pump motor, and the auxiliary-pump motor, which is 
situated in the pump-house at the riverside ; while two 
circuits are run to the switchboard in the boiler house, which 
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Fic. 3. — RET ROLLE PILLAR SWITCH. 


itself contains four circuits supplying the economiser scraper 
motors, four supplying the stoker motors, two supplying the 
induced-draught fans, and one supplying an ash conveyer. 
In ‘order to secure reliability of supply, the distribution 
boards are arranged in pairs, with interconnecting leads and 
switches between them, so that if one machine is not 
running, its auxiliaries may be driven by one of the others. 


commission for any reason, one of the other switches can be 
closed, bringing into use the transformers of the next 
generating set, and if these also are out of use, the third 
switch can be closed to obtain a supply of power direct from 
the main station transformers, which are coupled to the 
bus-bars through an automatic switch. 

During the period which is now being considered there 
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Fig. 6.—REMOTE CONTROL OIL SWITCHES. 


have been considerable extensions of the circulating-water 
system, not only to deal with the increased capacity of steam 
plant, but also to afford a duplicate supply. The security of 
the supply of circulating water is, of course, particularly 
important where turbines are used, because the capacity of 
these is reduced by, roughly, one-half if they have to run on 
the atmosphere. There are now two independent pairs of 


Fic. 7.—GENERAL VIEW OF CARVILLE STATION. 


For this purpose a pillar switch, of the type shown in fig. 5, 
made by Messrs. Reyrolle, is placed near each generator, 
with three interlocked switches, so arranged that only one 
can be closed at a time. The one that is usually in closes 
the circuit from the generator’s own transformers to the 
auxiliary motors; should these transformers be put out of 


i ; l : A he 
suction and discharge mains connected with the old and t 


new pump-houses respectively. The old pipes still enter H 
turbine-house at the same place as before, and are connect 
to the station mains through “T” pieces situated wb 
condensers Nos. 6 and 7. The river end a branch ipe 
second pump-house-has been put in the delivery Pie 
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under normal conditions of working, the old pump is not 
now used. 

The new mains are of the same diameter as the original 
installation, namely, 48 in., and run underground from the 
new pump-house and the river down to the station mains at 
the south end of the turbine-house. In addition to this, two 
36-in. branch pipes are taken off at a point just ontside the 
tarbine-house and are carried above ground round the station 
to join the station mains at the north end, thus forming a 
ring-main. A certain amount of piping could have been 
saved by taking this branch off the old mains instead of the 
new, but it was found inconvenient to do this on account of 
cables which were in the way and which would have had to 
be disturbed. 

In connection with this improvement of the circulating 
water system, a new pump house and sump containing eight 
vertical spindle centrifugal pumps has been built close to the 
river near the original pump house, which now acts as a 
stand-by. The circulating water pumps, one for each 
machine, are all together in this new pump house, which is 
provided with a four-ton hand traveller. Although all the 
pumps deliver into one common circulating water system, 
each pump, which is driven through a vertical spindle by a 
three-phase induction motor of 120 H. P., is supplied indepen- 
dently from one complete- unit transformer. The pumps. 
which are each capable of dealing with 400, 000 gallons of 
water per hour, are situated in a deep pit and draw from a 
common culvert. Although normally dry, they are below 
low-tide level and work on the submerged principle, the 
pipes being arranged to form a closed circuit in which the 
vacuum is maintained by means of air-pumps, so as to take 
advantage of the siphoning principle. 

Among other auxiliary works of construction which have 
been effected on the Carville site may be mentioned the 
provision of a coal storage space for several thousand tons 
of coal at the north-west corner of the site, where the coal 
siding joins the railway. In view of the labour disturbances, 
which have done very much to dislocate industrial conditions 
in the North, and more especially the North-Eastern 
Railway strike, which, though only lasting a few days, had 
a most damaging effect, the provision of this storage gues 
a long way to strengthen the position of the company with 
regard to their reliability of supply. A siding has also 
been run to the new ash elevator at the south-west end of 
the main ash trench, just outside No. 3 boiler house, while 
amongst other auxiliary buildings may be mentioned new 
stores, carpenters’, smiths’ and paint shops, and chemists’ 
workshop, the necessary sidings to these and other parts of 
the premises being also run. Fig. 7 7 gives a general external 
view of the Carville site as it is now occupied. 

Three other developments may be briefly mentioned, in 
conclusion. At the north end of the site a step-down 
sub-station has recently been built, which supplies current 
at 440 volts three-phase to Messrs. Swan, Hunter and 
Wigham Richardson and the Parsons Marine Steam Turbine 
Company's works, thus very greatly adding to the convenience 
of local supply. Close to the pump house is the north 
vertical shaft of the new 6-ft. tunnel, which has been made 
under the river to take the transmission cables connecting 
the cable networks north and south of the Tyne. In view 
of the comparative insecurity and limited accommodation of 
any connecting link which can be carried across the bridges 
over the Tyne, this piece of work, although of a costly 
character, has been amply justified by the unification of the 
great systems of power distribution operated principally from 
Carville. The magnitude of this system of supply has involved 
another development on the Carville site, in the building of a 
step-up sub-station close to the control room for the purpose 
of raising the works pressure of 6,000 volts to a transmission 
pressure of 20,000 volts, which is the highest pressure of 
transmission at present utilised in Great Britain. Our 
space does not permit of, a full description of this sub- 
station, as it belongs rather to the distributing arrangements 
than to the generating plant. Enough has, however, been 
said in this article to indicate that the progress which has 
been made within the last few years at Carville has been of 
a very striking nature, and one which has enabled the 
Newcastle-on-Tyne Electric Supply Co., Ltd., and its asso- 
ciated companies to keep in the very forefront of the elec- 
tricity supply undertakings of the world. | 


rates as at home. 


SOME NOTES ON ELECTRICAL PLANT 
AND SUPPLIES FOR INDIA. 


. By G. E. WRIGHT, M.I.E.E., Electrical Engineer, N.W. Railway. 


A FEW general observations on the above subject, more 
particularly as applied to workshop electrification, may be of 
interest to the electrical manufacturer. 

Rating of Dynamos and Motors. Although the climatic 
conditions both as to high temperature and extreme humidity 
are, in the plains of India, very exacting for some four 
months of the year, the writer has not found that, with 
high-class machinery, there is any need to call for a tempera- 
ture rise below the standard. 

Windings, also, that have been thoroughly impregnated in 
vacuum during manufacture and are really comparatively non- 
hygroscopic, can be relied upon not to fail under ordinary con- 
ditions of use. It will, indeed, often be found that armature 
and field windings test very low when unpacked from their cases: 
this is due generally to damp packing material and sweating. 
The dielectric resistance will, however, rise again to a normal 
figure if the goods are dried out carefully. 

The same effect will also be found if, as occasionally 
happens in a workshop, a motor has been standing idle 
during the monsoon for some weeks. It is, therefore, always 
desirable to test the insulation of same before putting it 
again into service. If electrical machinery is properly 
maintained and, especially, kept thoroughly clean, standard 
machines will function as satisfactorily under the worst Indian 
conditions as at home. 

The manufacturer may sometimes be called upon to 
advise as to the sizes of motors to be generally adopted, and 
also as to the B. H. P. required for the direct driving of 
machine tools. 

As to the first question, it is to be remembered that, in 
India, it takes a very long time to obtain the replacement of 
a faulty machine, or a part thereof, from home, and spares 
are very seldom obtainable in the country. It is, therefore, 
wise to restrict the number of sizes of motors to a minimum 
so that it may be possible to carry an ample stock of spares 
for each size without an excessive expenditure in this con- 
nection due to a multiplicity of sizes. Itis also desirable, if 
funds permit, to have low speeds for D.C. motors, as, apart 
from the obvious reasons of superior commutation and less 
wear, line shaft speeds in Indian machine shops are, 
perhaps, unavoidably, lower than those now obtaining at 
home, hence high-speed motors involve the use of 
excessively large line shaft pulleys, or the introduction of 
intermediate gearing, neither of which is desirable. 

The motor sizes and speeds, on 440-volt supply, adopted 
by the writer, for line shaft driving, are as under. Such 
low speeds admittedly mean expensive machines, but in his 
opinion, the extra money is well spent :— 


B.H.P. R.P.M. B.H.P. R.P.M. 
30 - e 400 20 — 450 
25 T vas 400 16 oes € 520 


A 16;B.H.P. motor is the smallest size which can be 
economically employed for group driving. "Three smaller 
sizes of motors, of 12, 9, and 6 B.H.P., are employed for the 
conversion of heavy machines to independent driving. 
Here also low speeds are generally necessary if considerable 
alterations to the machines themselves are to be avoided. 
The conversion of old machinery is, however, a matter in 
which individual treatment is required for each machine, 
and is beyond the scope of this article. 

The general principle of having the fewest number of 
different motor sizes should, however, be kept prominently 
in view even at the expense of over motoring some 
machines. 

In regard to the motor equipment of new machines, i.e., 
such machines as are ordered from the machine makers 
equipped with motors, it is well to remember that, in the 
case of metal-working machine tools, it is not possible to 
work these in India, with native labour, at the same 
A modern heavy duty lathe will not he 
worked with the same cuts and feeds as would be found in 


an up-to-date shop at home. 
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Wood-working machinery, such as circnlar saws, should, 
however, be as heavily motored as for home use. The wood 
will not, indeed, be fed through a saw as fast as at home, 
but the saws are not generally kept in very good condition, 
hence there is a substantial increase of power required owing 
to blunt saws. . : 

The question of gearing needs a few remarks. The writer 
has a large number of double helical cut gears in use. 
These are satisfactory enough in working, but they suffer from 
the serious disadvantage that in the case of breakage of 
wheel, it is impossible to cut a new one on site, while every 
large shop has facilities for cutting ordinary spur wheels. 
Raw hide pinions are unsatisfactory owing to the liability of 
the laminæ composing same to swell during damp weather. 
The most satisfactory gear is a straight phosphor bronze 
pinion meshing with a cut cast-iron spur wheel. "4 

This question raises a point which is often overlooked, 
namely, that the best article at home is often not the right 
thing for India, if it is of such a nature that its replace- 
ment cannot be carried out locally. | 

Motor starting and regulating gear should be of the 
highest class, and im all cases fully enclosed with operating 
handles outside. | 2E 

Power House Equipment.—The equipment of the power 
house can follow ordinary English practice throughout. | 

The water-tube boiler and chain-grate stoker show even 
greater relative advantages in India than at home. The 
low grade Indian coals seem particularly adapted for the 
chain-grate stoker. The best native firemen are hopelessly 
bad compared with the average man at home. Hand-firing 
is therefore very wasteful, and the gain by mechanical 
stoking is proportionately greater. Stokers for use in India 
should have a larger area than those for similar boilers at 
home. An increase of the grate length of 2 ft. in the larger 
sizes, the stoker front being prolonged to suit, gives good 
results. Superheaters are desirable; 120° F. superheat will 
be found satisfactory. | 

‘Generating plant can follow standard English lines. It is to 
be noted, however, that conditions are not generally as favour- 
able as at home for the employment of turbine plant. 
Except in the very few cases where a power house can be 
located at a river side, it is impracticable to obtain the high 
vacua needed for best economy with turbines. 

A high-class vertical enclosed high-speed engine (com- 
pound up to 250 B. H.P. and triple above that power), will 
be found the most satisfaetory machine. It should be 
fitted with an oil cooler through which cold water can be 
circulated. An automatic emergency stop gear. is also 
desirable. a adh ED orn 

The Diesel oil engine has had some success in India, but 
the great uncertainty as to the future price of crude oil 
militatés against its aduption. 

The results as to reliability so far obtained with gas plant 
are not such as to encourage its use. 

For condensers, elevated barometric jet plant is the best 
proposition. Cooling towers will generally be necessary. 
The enclosed forced draught tower is the only type which 
can be relied upon under Indian climatic conditions. 

Transmission Work.—The following remarks apply solely 
to low-tension transmission for heavy currents and short dis- 
tances, such as are found in a works supply svstem. The 
writer’s practice is to use bare stranded copper throughout ; 
power circuits are 61/15 and 37/14. Some lines are of aerial 
cable carried by porcelain clips from steel suspension wire, 
but this construction has shown no advantages whatever over 
bare wire. For all new work plain shackle insulators are 
employed. The wire is secured to same by copper clips at 
angles, and at intervals on long straight runs, and by ordinary 
binding wire at other points. The stresses due to these heavy 
cables are rather more than are desirable for the ordinary stalk 
insulator, whether top or side groove. For lines consisting 
of 12 or more heavy cables lattice poles are employed. For 
lighter lines tubular poles suffice. 

The use of solid wire has been tried for some of the 
lighter circuits, and abandoned, stranded cable being more 
satisfactory in every wax. The latter is employed in sizes as 
small as 7/16 for neutrals of lighting circuits. Underground 
work is neither necessary nor desirable in Indian workshop 
transmissions. "The internal wiring of workshops is, us far 


us possible, carried oub with VLR. cible on Porcelain elute, 


some specifications. 


There are, of course; numerous cases where it is necessary 
to run under floors to reach motors coupled to machines 
placed near the middle of a workshop bay. In such cases heavy 
gauge screwed conduit with insulated lining gives the best 
results. The cable should be sealed into the conduit at its 
ends. RN | 

There is & commonly expressed opinion in Calcutta and 
Bombay that low grade cable is the best for Indian climatic 
conditions. This has not been the writer's experience, and 
he is unhesitatingly of opinion that 2,500-meghom grade 
* Association " cable is well worth ite price. 

A few remarks on the vexed question of packing may con- 
clude this article. | 

From extended experience the writer has been led to the 
conclusion that packing in lined cases is a mistake. In 
theory the perfect method of packing is obviously to herme- 
tically seal the apparatus in a metallic envelope. If 
machinery could be sealed up in the same way as a tin of 
jam or preserved meat is dealt with, no doubt this would be 
true in practice also. The actual operation of packing in 
lined cages is, as anyone who has spent any time in the 
packing department of a manufacturer knows, a very 
different affair. The general result is the sealing up of 
the machinery with damp air and sometimes damp packing 
material. The probable state of the plant thus enclosed 
after a month's voyage and à fortnight's journey up country 
is obvious. ) | ' 

The writer has recently received a large consignment of 
roof fans, 230 in number. These were packed two in a case, 
the fan loosely wrapped in paraffined paper, and the case 
stuffed with wood shavings. Without exception the fans 
arrived in perfect condition. The metal work was unrusted, 
and the windings were quite dry. It may, therefore, be con- 
cluded that the soldered case of zinc or tinned sheet is a 
mistake. -— 

The manufacturer may, perhaps, be inclined to demur at 
the apparently excessively heavy packing cases called for 1n 
The strength of packing cases is, how- 
ever, a matter in which, in view of the severe treatment 
that, plant, receives in transit, he is apt to cut things too fine. 

In the case of heavy machinery, some little thought is 

required in arranging the battening and framing of cases. 
'The general idea to go on is that the case should be, so to 
speak, built round the machine, and that the points of 
attachment of the machine to the case should be specially 
stiffened. — | E i * 
The writer does not claim any novelty for the foregoing 
remarks, but they may be of interest as summarising a few 
points about electrical plant in India, which it is: worth while 
for those interested in that market to bear in mind. 


REVIEWS. 


The Application of Are Lamps to Practical Purposes. 
By Justts Eck, M.A. London: S. Rentell & Co. Price 
28. 6d. net. 


This is. one ef the most useful contributions to the 
literature of arc lamps that has yet appeared. The author 
modestly states that it is not intended to cover either research 
into the nature and possibilities of the arc, or the mathematical 
theory of illumination, but that it has been written as 4 
guide to the large number of persons who have in some form 
or other to deal with arc lamps. At the same time a large 
amount of information that will be of value even to the 
trained engineer will be found within its pages. 

Perhaps the most interesting chapter in the book is thet 
dealing with the application of arc lighting to various pur- 
poses. Commencing with a description of the arcs used for 
half-tone or line process block work, photo-etching, and the 
reproduction of drawings by the ferro-prussiate, black line, 
or other method, the author passes on to projectors used for 
naval and military purposes, and ares for ordinary exterior 
and interior lighting. Electrical contractors iu particular 
will find the arrangements suggested for shop and show- 
rom llglitiug especially useful, ‘They wili also 
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interested -in the chapter on connections, which deals 
with and illustrates every possible way in which 
arc lamps can be connected up; as well as in 
the chapter devoted to the installation work in connection 
with are lighting. The subject of maintenance, which is 
always important to the contractor, is: dealt with 
exhaustively. The book concludes with a description of the 
construction and arrangement of the principal tvpes of arc 
lamps, and it is ev ident that the object of the writer. has 
been to give as much sound practical information as posse 
to the reader. 


NOTES. 


(Continued from page 106.) 


Private Meeting.—James Kerr, electrician, plumber and 
hardware merchant, 29}, Eden Quay, Dublin. A meeting of the 
creditors in the above matter was held last week in Dublin, when a 
statement of affairs was presented showing liabilities £662, and net 
assets £265, disclosing a deficiency of £397. An offer was submitted 
of 58. in the K, which was increased to 6s. 8d. in the £ at four, 
eight and 12 months, but the meeting decided not to accept less than 


10s. in the K. The following are creditors:— = , 

General Electric Co.  .. .. £200 British Insulated Cables, Ltd. £53 
Martin, T. and C. e os 93 Kerr, Mrs. .. 22 
Marsden, A. H. .. bss i 75 Siemens Bros. : 17 
Baxendale & Co. .. m és 61 Brush Eleotl. Engineering Co. 16 


Proposed Optical Convention, — At the Optical 
Convention held in 1905 a Permanent Committee was appointed, 
which has met from time to time, and on Tuesday last. at a meeting 
of an Executive Committee nominated by the former, it was decided 
to take steps with a view to organising & second Convention, to be 
held in London in 1912. The main features of the proposed Con- 
vention will be the holding of an exhibition of optical and allied 
instruments and manufactures, the preparation of a special catalogue 
of British optical products, and the organisation of a series of 
lectures, demonstrations and discussions on optical subjects. A 
meeting will be held in November, which all interested are invited 
to attend ; particulars will be announced later. Communications 
on the subject should be addressed to Dr. R. Mullineux Walmsley, 
Chairman of the Executive Committee, at Ravensbourne, Gloucester 
Road, Teddington. iz 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials,—Mn. A. WILson, canvasser 
to the Sheffield electricity department, having resigned, the general 
manager submitted a report to his Committee on the work carried 
out by the canvassing department since its inauguration in January 
last, and called attention to the need of increasing the staff of can- 
vassers. The Committee has authorised the general manager to fill 
the vacant appointment, at a maximum salary of not exceeding 
£104 per annum, and to engage two additional canvassers on 
similar terms, all three appointments to be for six months on trial. 

The Sheffield Town Council has appointed Mr. J. W. GOODWIN, 
of Sheffield, collector to the electricity department (vice MR. J. 
KIDDER resigned), at a salary of £120 per annum, rising by annual 
increments of £10 to a maximum of £150. 

The Salford T.C. has promoted MR. T. E. DRANSFIELD to be 'first 
assistant engineer on mains, at a salary of £140 per annum, rising 
by three biennial increases of £10 and one of £5 toa maximum of 
£175. Mr. J. H. Wibows has been promoted to the- position of 
second assistant engineer on mains, at a salary of £100 per annum, 
rising by three biennial increases of £10 and one of £5 to a maxi- 
mum of £135. 

The salary of MR. H. P. STOKES, manager and engineer of the 
Ilkeston Corporation tramways and electricity department, has been 
increased by £25 per annum. 

At the meeting of the Lancaster T.C. on Wednesday, a letter, 
dated October 25th, was read from Mr, W. A. TESTER, electrical 
envineer and tramways engineer, resigning his appointment, and 
asking to be relieved of his duties at an early date. He had 
accepted an important appointment in South Africa, and thanked 
the Corporation for its many kindnesses during the past 10 years. 


Tramway Officials.— Tlie staff of the Portsmouth 
Tramways Department have presented a sideboard, case of carvers, 
and a brass fire screen to Mn. PERCY BBowN, on the occasion of his 
marriage. 

Mn. JAMES BURTONWOOD, who went out to South Africa 12 
months ay, just beon appointed car-shed superintendent for 
the Pretoria Municipal Electric Tramways, 


lle wis formerly con- 


struction foreman. Mr. Burtonwood was for three years on the 
outside staff of the Bolton Corporation Tramways Department. 


General.—Mr. G. Bast Baruam, A. M. I. E. E., wlio has 
been for a short time engaged upon other work for his firm, has 
again taken over the management of the Publicity Department of 
the Edison & Swan United Electric Light Co., Ltd. 

Mr. ALEXANDER M. Gray, a young Edinburgh engineer, has 
been appointed Assistant Professor of Electrical Engineering at 
McGill University, Montreal. Mr. Gray, at Milwaukee, for the last 
two years has been chief assistant to the engineer, wich full charge 
of the mechanical and electrical designs. 


. Obituary.—B. T. FrixcH.—We regret to record lilio 
death, at the age of 70 years, which occurred on October 22nd, at 
his residence at Blackheath, of Mr. Benjamin Traill Ffinch, C.LE., 
M.LE.E, late director-in-chief of the Indo-European Telegraph 
Department. Mr. Ffinch had been a director of W. T. Henley's Tele- 
graph Works Co., Ltd., since 1904. The deceased gentleman was 
appointed to the Indian Telegraph Department in 1857, and was 
transferred to the Indo-European Telegraph Department in 1875. 
He was director-in-chief of that Department at the Ingia Office, 
Whitehall, from 1893-1902. 

Wm. BRiscoE.— The death has occurred of Mr. William Bie 
who had for eight years been foreman electrician at the works of 
Messrs. Lever Bros., Ltd., Port Sunlight. 

H. DOWNER.— The death has taken place, at the age of 35 years 
of Mr. Harold Downer, who was in business as an electrical 
engineer at Watford. Deceased died suddenly from heart disease. 

J. T. TuLLIS.— We regret to learn of the death of Mr. 
James T. Tullis, which occurred at his residence in Glasgow on 
Friday last. The remains were interred on Tuesday in the 
Glasgow Necropolis. A large number of public men of the city 
attended the funeral service, and the cortège consisted of over 
100 vehicles; a number of public institutions were officially 
represented, also prominent firms in the leather trade.. The 
deceased gentleman was chairman of the Craigpark Electric Cable 
Co., Ltd, of Glasgow. 


CITY NOTES. 


. Cleveland and Durham Electric Power, Ltd. 


AN extraordinary general meeting of this company was held on 
October 25th, at the Station Hotel, Newcastle-on-Tyne, when three 
resolutions for the re-organising of the company were submitted. 
The proposals have already been given in our columns. 

The CHAIRMAN (Mr. Falconer, M.P.), said that, so far as the 
general body of shareholders was concerned, there was a general 
approval of the scheme, except as regarded one particular. But 
with regard to the proposals to take away the cumulative right of 
the preference shareholders there had been a good deal of corres- 
pondence, and the shareholders had obtained a good deal of 
information on that point. The various modifications with regard 
to making the preference shares non-cumulative for the future had 
been carefully considered by the board, and had also been 
carefully discussed with the debenture-holders who were 
finding the new money to enable the arrangement to 
be carried through. The result of that consideration 
had been that the debenture-holders did not see their way to 
modify the condition which they attached to the finding of the 
money, and he thought that upon that question the meeting must 
take it that the-debenture-holders’ decision, so far as they were 
concerned, had become final. The reasons they could not see their 
way to yield, were that they considered it essential in the interests 
of the company and themselves that the company should not 
for the future be exposed to risk of any embarrassment 
through an accumulation of arrears of preference dividend, similar 
to what had occurred in the past. They considered this important 
for two reasons. In the first place, they considered it necessary 
to enable a permanent issue to be made on satisfactory terms 
at the end of the two years during which they were extending 
their loans. They also considered it important that the un- 
issued portion of ordinary share capital should be available for issue 
for capital purposes of the company when it reached a stage of 
development at which it was necessary to secure further capital. 
He thought it right at the last meeting to put forward the whole 
circumstance of the matter, so that the shareholders might, be able 


. to make up their miuds on the subject themselves, but now. having 


exhausted the discussion with the shareholders and debenture- 
holders, he was bound to say that if any of them were placed in the 
same position as the debenture-holders, and were asked to provide 
further capital for that company, they would, he was sure, make 
similar stipulations so as to ensure that the company would first 
and for all be placed in a sound financial position. The second 
point that had been asked was whether these gentlemen--who 
had been good friends of the company in the past, and were 
playing a very friendly part towards it just now in helping 
them over their time of diffleülty— whether these gentlemen 
hid any intorests adyerse to tho interests of the preference: share- 
holders. He desired to siy that so far us they had an interest 
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in the company their interest in the preference shares by far 
exceeded any other interest that they had, so that in dealing in this 
way with the cumulative right of the preference shares, they were 
dealing with them and the other shareholders in the same way as 
they desired their own shares to be dealt with. The third point 
was with regard to the attitude of the board on this question: as 
he had said at the last meeting, they had considered all that had 
been put before them, aud they were decidedly of opinion that 
those proposals should be accepted by the shareholders and passed 
in the interests of the company and every class of shareholder. He 
had dealt with the general considerations, but he wished to put 
this one consideration which seemed to be paramount and con- 
clusive. He had had a certain amount of criticism with regard to 
the preference shares, but no one had been able to suggest any 
other method to meet the situation in which they were placed. 
There was, he was satisfied, no alternative to the proposals which 
were to be put before them, and unless someone was prepared to 
find the money on better terms, less onerous terms to the share- 
holdem, then it seemed to him that there was only one conclusion 
to which the shareholders must come, and that was that it was in 
their interests, however much they might regret to modify their 
rights, to accept those proposals. He moved the first resolution 
to reduce the capital of the company from £1,000,000 to 
£700,000. 

Mr. NOBLE seconded. 

Mr. GEMMELL said he had considered the financial scheme, and 
though he had not been able to commend it, he thought it might 
be a step in the right direction. If no other scheme were brought 
out, then it might be that the shareholders might have to accept 
it: but he asked them to consider the matter very carefully. One 
thing he wanted to mention. He presumed that the commercial 
and engineering control of the concern was still in the hands of 
Messrs, Merz & McLellan: if it was, then their remuneration 
would be based as it was at the start of the company —on commis- 
sion on the capital expenditure for plant. Now, from information 
he had obtained as a shareholder, it seemed that the sum paid or 
credited to the engineers for services, must have approached, if not 
exceeded, £20,000, or something like £5,000 a year. The engineers 
did not devote the whole of their time to the company. They had 
wide interests and a big private business, and he put it to the direc- 
tors themselves whether this was a sound business arrangement. It 
meant that the greater the capital spent the greater the reward to 
the engineers. He submitted that the arrangement urgently needed 
revision and alteration. He would suggest that instead of com- 
mission, the engineers be paid a fixed sum, to be approved by the 
shareholders. He contended it was a great sacrifice for the prefer- 
ence shareholders to give up their cumulative rights and for the 
dividend arrears, amounting to 4 58.000, to be funded and paid over 
20 years. It was also a considerable sacrifice for the ordinary 
shareholders to forego 20 per cent of their capital. 

The CHAIRMAN said that he was sorry to interrupt, but that was 
a matter that should be brought up at an annual meeting and not 
at a meeting like that, which had important business before it. 
What Mr. Gemmell had brought forward was not germane to the 
object of the meeting, though, incidentally, he wished to say that the 
remuneration paid to the engineers was most moderate, having 
regard to the amount of work they performed. He would suggest 
that Mr. Gemmell would confine himself to the financial proposals 
before the meeting. 

MR. GEMMELL asked why the shareholders alone should be asked 
to make sacrifices when the experts of the company had amassed a 
considerable fortune out of the business. Why should not the 
enyincers be asked to return a substantial proportion of the money 
they had received? Let them refund part of the money. IIe 
thought the meeting should be adjourned to allow the engineers an 
opportunity of contributing their quota to the new scheme. 

Mn. N. J. LEYROoURNE said that while he regretted that the high 
hopes held out for the company had not been realised, he thought, 
as reasonable men, they had better look the difficulty in the face. 
In his judgment. the directors had put before them a scheme that 
they ought to be very glad to agree to under all the circumstances, 
and he supported the proposals put before them. If they accepted 
the scheme, then he felt sure that before many years they would 
find themselves in a sound financial position. 

A DEFERRED SHAREHOLDER asked whether his class of shares 
should not be put on a better footing. To reduce them from £5 to 
10s. was ont of all proportion, when they considered that the 
ordinary shares were only reduced from £5 to £t. 

MR. F. W. DENDY, speaking as a preference shareholder, thought 
it would be better to sacrifice a possible, he would not say a probable, 
receipt of income and xo ensure his chance of keeping his preference 
capital intact. than to lose it altogether. There was no other way of 
buttressing that capital than by keeping the company going. He 
saw no other course but this scheme, except the winding up of the 
company. 

MR. ARTHUR SCHOLEFIELD disagreed with Mr. Dendy as to the 
only alternative being the winding up of the company. The com- 
pany had gone through a period of extreme disappointment and 
depression, and it now had a very much improved future before 
it. It was getting over the loss of income due to the introduction 
of the metallic-tilament lamp. and they were gradually beginning 
to tap income in the splendid area in which they were operating. 
The altermative was by no means so serious as Mr. Dendy had 
suggested, and he had no doubt that if the proposals were accepted 
the chairman would be able in future to make a very favourable 
report. He did not think the company was in anything like the 
poor financial position that had been made out. 

The CHAIRMAN explained that having regard to the equivalent 
for their shares, the deferred shareholders came out of the recon- 
struction scheme best of all. The position of the ordinary share- 


holders was also greatly improved. As to the preference 
shareholders, the increased standing of the company as the reeult of 
the scheme would more than make up for the loss of their 
cumulative rights. As to the engineers, he had to say that, having 
regard to the great amount of work they had accomplished, and the 
staff they had been obliged to employ, they had been very much 
underpaid for their work. He had had a good deal to do with 
engineers during the whole of his business life, and he knew what 
he was saying, and he would not like the shareholders to entertain 
any ungrateful feeling for the services the engineers had rendered, 
and which he hoped they would continue to render. He then 
submitted the resolutions. 

The first two were carried unanimously, and the third resolution 
was carried with only two dissentients. 


Cuba Submarine Telegraph Co., Ltd. 


Mr. GEORGE KEITH (chairman) presided, on Wednesday, at the 
offices, 58, Old Broad Street, E.C., over the scventy-eighth ordinary 
general meeting of the above company. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, page 675), said the accounts dealt with the 
half-year ending June 30th, which was always the busy half of the 
year when the crops were harvested. They would see that the 
traffics compared very favourably with those of the corresponding 
period of last year. There had been no disturbance to the working 
of the business from storms and floods, which usually took place in 
the second half of the year, and the increases shown in the state- 
ment continued throughout the whole half-year with the exception 
of one month, and they might be attributed to the general increase 
of all classes of traffic passing over the cables. The traffic receipts 
showed an increase of £2,193 compared with the corresponding period 
of last year, and interest came out £280 more owing to further invest- 
ments and a better rate on their deposits with the bank. Including 
transfer fees, the gross revenue amounted to £20,176, or £2,470) 
more than last year. Altogether the total expenses amounted to 
£6,200, or £435 less than they were last year. He thought they 
must consider the result of the half-year's business as very satis- 
factory, more especially as they had been able to add a considerable 
sum to reserve against depreciation of the securities in which the 
reserve fund was invested. Nothing had been added to that 
reserve since 1907, and in view of the continued depreciation of 
Consols and other securities, they had considered it prudent to have 
it more fully covered. They were, however, still hopeful that the 
prices of securities might improve, but if not they had a provision 
for meeting any loss in the event of their having to realise them. 
They had also added to the reserve fund an amount equal to 
the interest earned by their investments. Their policy had always 
been to keep adding to the reserve fund, and to make the financial 
position of the company as strong as possible, in order to be pre- 
pared to make the repairs and renewals to their cables which were 
required to ensure a perfect and efficient service. He had 
now to draw their attention to the condition of their 
cables. They had duplicate cables from  Cienfuegos to 
Batabano, but only one direct cable still working to Santiago. 
For the through transmission of the traffic between Havana and 
Santiago, the Batabano 1891 cable, which underwent some repairs 
in May of last year, had again to be repaired last month, and it had 
now become necessary to re-establish direct duplicate communica- 
tion between Cienfuegos and Santiago in place of the coast cables 
which had been used for that purpose since the direct 1881 cable 
broke down, and had to be abandoned in 1899. The transmission 
of the through traffic over these cables had always been very slow 
and difficult in consequence of the intermediate coast stations 
served by them, and they would now be more unfit than ever for 
that purpose should the present direct cable become interrupted as 
had lately happened to one of the Batabano cables. In order to 
ensure the efficient transmiesion of the through service, they 
were proposing in the course of next year to have a new 
direct cable manufactured and laid between Cienfuegos and Cape 
Cruz, which would complete the duplication of the main cables 
for the transmission of the through traffic and leave the coast 
cables for the serviceof the coast stations, which was the purpose for 
which they were laid. As regarded the current half-year, business 
generally continued good and active, and the prosperous conditions 
of Cuba, to which he referred at the April meeting, had been fully 
maintained. The weather continued very favourable forthe growing 
crops up to last Friday week, when a hurricane crossed and 
re-crossed the western portion of the island and then passed to the 
northward, causing great damage to property in Havana and to the 
western district of Cuba. Their lines as well as the American 
lines to the north were interrupted for several days, causing A 
considerable loss of traffic, which would adversely affect the receipts 
of this month. But still he thought they might look forward to 
a favourable report for the current half-year. 

Mr. C. W. PARISH seconded the motion, which was adopted with- 
out discussion. 


Western Telegraph Co., Ltd.— The directors. after 
transferring £135,000 to the general reserve fund, and £10,000 to 
the land and buildings depreciation fund, recommend a final 
dividend of 3s, per share, making, with the previous distributions, 
a total dividend of 6 per cent. for the year ended June 30th. 1910. 
and also the payment of a bonus of 2s. per share, both free of 
income-tax. The balance is carried forward. For the purpose of 
paying the above dividend and bonus on November 10th, the 
register of transfers will be closed from November 1st to 9th. 
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Drake & Gorham, Ltd, 


THe annual meeting was held nt Westminster on Tuesday. Mr. B. 
Drake, in moving the adoption of the report, said that the results 
of the year enabled them to recommend a 4 per cent. dividend, 
which improvement was satisfactory, considering the depressed 
condition of the industry. Names were then given of well-known 
people and firms for whom country house lighting and general 
installation business had been done during the year. The firm had 
also shipped their special electric lighting apparatus to South 
. Africa, Ceylon, the Argentine, Victoria, Melbourne and elsewhere. 
They had completed the work at the Refuge Assurance Co.’s old 
premises in Manchester, and had secured the order for the lighting, 
telephones, &c., in the new buildings. They had also fitted the 
Albert Hall, Manchester, with electric light, organ-blowing 
apparatus, cinematograph apparatus, &c. Particulars were 
also given of installation contracts that are now in hand, 
and it was mentioned that the firm were lighting the British 
Motor Cab Co.'s Pimlico garage with 188 arc and 480 incandescent 
lamps, while other contracts were proceeding at the British 
Legation, Athens, for His Majesty's Office of Works, and for the 
new premises of the Institution of Electrical Engineers. As the 
firm found that on account of lower first cost, or other con- 
siderations, there was a demand for petrol air gas and acetylene, 
they organised a department for dealing with this class of business 
and acquired the rights for what they considered to be the best and 
simplest petrol-gas generator on the market. These were being 
made in the company's factory and were working well at the in- 
stallations where they had erected. With this apparatus a constant 
supply was given, no engine was required, and every safeguard was 
provided against danger, so that there was every prospect of 
increasing sales, as the advantages of their model over others 
became better known. For shooting-boxes, or places used 
occasionally, petrol-gas had manifest advantages over oil lamps, and 
was cheaper to work. In his opinion, neither petrol-gas nor 
acetylene afforded the same security against fire risks as 
their electric system, by which a fire was well-nigh impossible. 
During the current financial period the orders received by the 
factory had increased considerably. Besides manufacturing for 
their own requirements, orders had been received for apparatus 
during the past year for Windsor Castle Buckingham Palace, 
Houses of Parliament, Royal Gunpowder Factory, Great Central 
Railway, and à number of municipal corporatious and large firms. 
Their trade department turnover had increased 50 per cent. during 
the year, and the current year so far showed a still further im- 
provement. This section of the business dealt with the supply to 
the trade and corporations of Osram and tantalum lamps, arc 
lamps, electrical heating apparatus, switchgear and accessories, and 
a large number of electrical fittings. It had been necessary to take 
additional stores to cope with this increasing business. The turn- 
overof their motor-car department had increased by 45 per cent. 
Efforts were being made to extend the scope of foreign work, and 
an arrangement had been concluded with Messrs. Ilbert, of 
Shanghai. to run conjointly an engineering and electrical depart- 
ment for the supply of goods to China. Although financial depres- 
sion amongst the landed classes, on whom they mainly relied for 
their installation work, continued to be acute, and the profits were 
lower than an ordinary builder would expect, they continued to 
get their share of work, and as they relied mainly on recommenda- 
tions for future work, no effort was spared to give satisfaction. 


Clyde Valley Electrical Power Co.— The report 
states that the accounts for the half-year to June 30th show a 
profit, after providing for interest charges, of £10,519, reducing 
the debit to net revenue brought forward to £2,447. 

Mr. A. Bonar Law, M.P., presided on Friday, October 21st, in 
Glasgow, at the annual meeting of this company. In moving the 
adoption of the report, the chairman stated that the rapid and 
continuous progress made by the company could best be realised by 
a comparison of the financial results of the years since 1907, not of 
the half-year now under review. In 1907 there was a loss of 
upwards of £8,000, in 1908 the loss was reduced to £1,149, in 1909 
there was a profit of £10,760, while the profit for the six months 
ended June of this year amounted to £10,519, or nearly as much 
as that of the 12 months of the preceding year. The-continued 
expansion of the business, of course, necessitated an increase in the 
plant of the undertaking, and the new 5,0U0-KW. turbo-generating 
set was now almost completed, and would be in operation early next 
month. After this set is at work the total generating capacity of 
the two power-houses will amount to upwards of 18,000 Kw. The 
company now gives a bulk supply to the towns of Wishaw, Coat- 
bridge, and Airdrie, and its customers include two tramway com- 
panies, a large number of shipbuilding yards, iron and steel works. 
engineering works of all kinds, brick-works, paper works, and up- 
wards of 20 collieries. 


Electrolytic Alkali Co., Ltd.—The annual report 
shows (says the Times) that, after providing for depreciation, 
debenture interest, renewals, &c., there is a net profit of £10,901, 
plus £15,177 brought forward. Three years’ preference dividends 
are due, and the directors propose paying a dividena for 13 years— 
namely, 101 per cent. This leaves £15,582 to carry to next account. 
Over £16,000 has been spent upon additional plant. 


Cordoba Light, Power and Traction Co., Ltd.—The 
report states that the balance of profit for the year to Sep- 
tember 30th, after meeting all charges, is £17,507, plus £4,867 
brought forward, making £22,375. The directors recommend a 
dividend at the rate of 3 per cent. (less income-tax), 48,202 being 
carried forward. 


the company's business. 


Monte Video Telephone Co, 


Mr, CHARLES LOOK (Chairman) presided on Tuesday at Winchester 
House, E. C., over the ordinary general meeting of this company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 675), the CHAIRMAN said that there had been an appreciable 
improvement over the previous year in the matter of the receipts 
and the annual subscriptions. The total subscriptions that year 
were about £46,389, as against £43,045, or a substantial increase of 
something like £3,344. This result had been obtained after writing 
off the deficiency in the accounts of one of the collectors, which 
they unfortunately had to treat as a bad debt. The increase had 
been obtained as the result of a very fair increase in the number of 
new subscribers, and the results represented a greater progress in 
The interest on securities amounted to 
£672, as against £510. On the other hand, their working expenses 
showed an increase of about £2,639, due mainly to increase of 
wages and to the cost of material for connecting up new subscribers 
to their system. The net result of the working for the year was 
a balance of £20,564, against £19,931 in the previous year, or an 
increase of £600 odd. They had written £11,000 off depreciation 
account. This item they used to treat as having been placed to 
reserve, and he explained last year the reasons for the change. 
It was applied as depreciation to bring down the purchase price of 
the property. Overhead wires and plant of that sort natur- 
ally had a very short life, and if they were to be in 
the position of having to put their plant underground, 
much of the overhead plant would have to be, scrapped, 
and, therefore, it was right to treat this amount not as reserve, but 
as depreciation. They proposed to pay final dividends, making 
5 per cent. on the preference capital, and 6 per cent. on the 
ordinary. The returns were not excessive, but were satisfactory in 
a business of that sort which had to be nursed for years, and 
was now gradually coming to be on a sound basis. The balance to 
be carried forward was £3,921, which was only & few hundred 
pounds short of the amount required to pay a full half-year's 
dividend on the preferred and ordinary shares. After referring to 
the investments, he said that although the business was not 
making a very rapid or ,extensive progress, yet it was gradually 
and steadily expanding, and they hoped that with the increased 
prosperity of the Republic, they might progress in the same ratio 
as other businesses which supplied a real public want. The only 
direction in which they were not able to report any material 
progress was with regard to underground plant. It had not been 
possible for them to do anything during the year in the way of 
getting their desired concession to lay the plant underground. 
They had made all the exertions in their power, and had even gone 
to the extent of sending Sir John Gavey out on a special mission a 
year or two ago, and he, with their able representative in Monte 
Video, Dr. Larreta, did everything possible to lay the foundation for a 
satisfactory response to their application. Matters, however, had 
not been brought to a head, and they were still without 
a concession for the underground plant. They were not relaxing 
their efforts in any way, and the shareholders could rely on their 
doing their best. 

Mr. L. R. PHILLIPS seconded the motion. - 

Mr. HERZHEIM pointed out that increased prosperity to the 
company meant increased benefit to the people of Monte Video. 
Living as the company did under the threat of hostile action on 
the part of the Government, he hoped the board would show dis- 
cretion as to how far they should extend facilities to the people 
who might bave to choose between their system and possibly 
another system. He would like to know what the position of the 
company would be if the Government put in an underground 
system. Of course, the board could not make anything like an 
authoritative statement on such & matter, but did they think that 
in the face of such a competition the company would be able to 
earn a moderate dividend. 

The CHAIRMAN said it was certainly true that, although the 
company was receiving an increased revenue from subscribers, yet 
the City of Monte Video was benefiting to the greatest extent 
because the largest part of the revenue was expended in labour 
and in doing the necessary work in joining up new subscribersto their 
system. He rather deprecated the use of the words hostile threat. 
It was true they were in a state of uncertainty, and had not got 
their concession, but nobody else had obtained a concession. They 
had, of course, heard that some people desired that the Government 
should install a new system of their own. It had been talked about 
for some time, but nothing, so far, had come of it, and there was a 
strong opposition to that in Monte Video itself. It would, of course, 
be very unfair if the company were exposed to competition by a 
Government system of underground telephones, and, should such a 
course be taken, they would have to very seriously consider their 
position. But for the moment they must go on giving every 
possible facility to new subscribers. A telephong system could not 
stand still, and if there was any lack of promptitude in making 
connections, or in giving facilities, they would justly incur serious 
criticism from the public, whom it was their duty to serve. So 
long as extensions were required they would do their best to supply 
them, and he thought that was the wisest policy they could adopt. 

The report was then carried. 

On the motion of the CHAIRMAN, seconded by Mr. HERZHEIM, a 
vote of thanks was passed to the managers and staff in Monte 
Video. 


General Electrolytic Parent Co., Ltd.—The Financier 
states that the directors propose to distribute by way of dividend 
amongst the shareholders the 4,244 fully-paid ordinary £1 shares 
held by the company in the Electrolytic Alkali Co., Ltd. 
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Rosario Electric Co., Ltd. 


THE. report of the directors for the year ended June 30th, 1910, 
States that the balance to the credit of profit and loss account, 
after making provision for depreciation of buildings, plant, &c., 
and for expenses of issuing new capital, is £44,300, plus £9,283 
brought forward, making £53,582. From this must be deducted 
the payment already made of six months’ dividend at 6 per cent. 
on £20,000 preference shares to December 31st, 1909, £3,000 ; 
dividend at 6 per cent. on 12,245 second preference shares to 
December 3lst, 1909, £1,837; interim dividend of 3 per cent. on 
19,755 ordinary shares for the year ended June 30th, 1909, £2,963. 
The six months' dividend at 6 per cent. on 20,000 preference shares 
to June 30th, 1910, absorbs £3,000, and six months’ dividend at 
G per cent. on 9,241 second preference shares to June 30th, 1910, 
£1,386, leaving a balance available for appropriation of £41,396, 
which the directors propose to allocate as follows :—A dividend of 
58. per share on 22,759 ordinary shares (making a total dividend of 
8 per cent. for the year) £5,690 ; a dividend at the rate of 8 per 
cent. on the amounts paid up on 20,000 ordinary shares, £800 ; 
additional remuneration to the directors, £600; addition to the 
reserve, £25,000, leaving to be carried to the next account, 
£9,307. ME | ! 

The following figures will show the progress of the company. 
Number of 8-c.P. lamps connected, and power supply (reduced to 
the equivalent of 8-C.P. :— 


June 30th, 1908... ee js zai 151,167 

June 30th, 1909... see a . 195,705 
! June 30th, 1910... A - - 266,609 
Credits for lighting and power :— , 

June 30th, 1908... ae ‘iu is £73,131 

June 30th, 1909... “va e Şi 91,338 

June 30th, 1910... a is» 112,565 


At an extraordinary general meeting of the company held on February 28th, 
1910, the company approved of an agreement for the granting of an option to 
the Société Financiére de Transports et d'Entreprises Industrielles (of 
Brussels) to purchase the undertaking of the company, which agreement con- 
templated that the Société might acquire the undertaking either by a transfer 
of the concession and property, or by the acquisition of the share capital of the 


eompany. 

The Société provided the guarantees required by that agreement, and 
declared their intention of exercising their option. Subsequently, the Société 
Financière formed a company, the “Société d’Electricité de Rosario,“ to 
take over the undertaking. In pursuance of the agreement the Société 
Financière and the Société d'Electricité de Rosario have purchased upon the 
terms named in the agreement more than 97 per cent. of the share capitnl of 
the company, and have announced their readiness up till December 3lst of 
this year, to purchase the remaining shares upon similar terms. P 

A supplemental agreement ad rey: rendum, dated October 4th, 1910, has been 
made between this company and the Société Financiére, altering the limit of 
time within which the iété Financiére are to take transfer of the company's 
undertaking from December 81st, 1910, to June 30th, 1911, and releasing the 
guarantees as being no longer required. 

This agreement will be produced at the general meeting, and submitted for 
ratification. 
.. In order to facilitate the conduct of the business of the company pending the 
complete transfer, it is proposed to appoint Mr. D. Heineman and Mr. F. 
Comes, representatives of the Société Financiére, to be additional directors of 
the company. 


The eighth annual general meeting was held on Tuesday at River 
Plate House, Finsbury Circus, E.C., Mr. W. T. Western presiding. 

The CHAIBMAN, in proposing the adoption of the above report, 
said the accounts indicated continued prosperity. The receipts for 
light and power had increased from £91,000 to £112,000, equal to 
£21,000, while debits for works costs, administration and taxes, had 
only increased by £6,000, the balance on revenue account being 
£65,000, against £50,000, and that increase had been earned not- 
withstanding a reduction of tariff affecting the latter half of the 
year. There was a slight change in the form of accounts, certain 
expenses which in 1909, and previously, were included in works costs 
being now included in general expenses. After providing for 
London expenses, and making liberal allowances for depreciation, 
there remained a balance of £44,300 on the year's working, to which 
was to be added 49.282 brought forward from 1909. That enabled 
them to declare dividends of 6 per cent. on the preference and 8 per 
cent. on the ordinary shares, to place £25,000 to reserve and to carry 
forward £9,306. 'To enable them to earn that revenue, they had 
expended what, for them, were the large sums of £7,300 for land, 
and £40,600 on plant, mains, and machinery. Under ordinary 
circumstances, they would have called up more capital. but, as they 
were aware, the circumstances had been unusual. In February last 
the shareholders approved a contract giving an option of purchase to 
the Société Financière de Transports et d Entreprises Industrielles, of 
Brussels. That contract had become effective, and the shareholders 
practically unanimously had agreed to sell their shares to their 
nominee, the Société d'Electricité de Rosario, who now owned prac- 
tically all the shares of the company, and for whose benefit the 
business was being carried on. He had reason to believe that the 
shareholders individually were satisfied with the price paid for 
their shares, and he also had reasen to believe that the purchasers 
were satisfied with their bargain. Whether the undertaking was 
continued under its present name, or, as was more probable, under 
its Belgian synonym. he hoped and believed it would continue to 
prosper. As that might be the last time he would have the pleasure 
of addressing them as shareholders, he took that opportunity on 
behalf of himself and colleagues of thanking them for the generous 
support they had always accorded the board during the whole term 
of the existence of the company. 

Mr. A. WRIGHT seconded the motion, and the report was 
adopted. 

The CHAIRMAN, in proposing a resolution modifying in certain 
particulars the agreement already approved for the sale of the 
company, explained that the purchasers were now given up to June 
next to complete the transfer of the undertaking. The original 
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agreement provided for the Belgian company giving bankers’ 
guarantees for something over half-a-million sterling that they 
would fulfil their obligations to the company. As they had now 
acquired by purchase, and paid for, all the shares, that guarantee 
was no longer required, and it was proposed to cancel it. Asa 
further guarantee the Belgian company deposited £20,000, which 
was now in the tills of the company: and as there was no longer 
any necessity to ear-mark that sum, it was proposed to realise it and 
merge it in the general assets of the company. 
. Mr. A, E. HADLEY seconded the resolution, which was carried. 

MR. ADAMs proposed a vote of thanks to the Chairman and 
directors for the manner in which they had handled the affairs of 
the company. He remarked that he was sure that all the shareholders 
felt deeply indebted to the board for the handsome manner in 
which they had carried out the sale of the company, and he was 
sure they were all perfectly satisfied with the price they had 
obtained for their shares. 

MR. C. W. DARLEY seconded the resolution, which was carried. 

The CHAIRMAN, in thanking the meeting. for the vote, said 
he had worked for the company from the commencement, and it 
was, therefore, with some personal feeling that he parted company 
with its management. He was only too pleased to think that the 
arrangements for the sale had been carried out in a way that had 
given satisfaction to everybody concerned. 


Auckland Electric Tramways Co., Ltd. 


THE directors’ report for the half-year ended June 30th, 1910, says 
that the total revenue for the six months was £96,959. The traffic 
receipts, which amounted to £95,793, show a satisfactory increase 
of £6,464 over the previous six months. After deducting all 
expenses chargeable to revenue, including £8,200 for debenture 
interest, the rental and percentage of profits payable to the 
Auckland City Council amounting to 22, 263, and setting aside 
£7,500 to the depreciation account, there is a sucplus of £20,529, 
making, with £3,544 brought forward from the previous yeara 
total of £24,073, which the directors recommend should be appro- 
priated as follows:—Te reserve account, 4 6,000; to dividend on 
the preference shares for the half.year (already paid) £1.500: 


to a dividend on the ordinary shares for the half-year at the rate of 


6 per cent. per annum, £10,500; to be carried forward 46.073. 


At June 80th, 1910, the share and debenture capital of the company was:— 
£50,000 in 6 per cent. cumulative preference shares of £1 each, fully paid; 
£350,000 in ordinary shares £1 each, fully paid; £325,582 in 5 per cent. first 
inortgage debenture stock. 

Since January Ist £3,470 5 per cent. first mortgage debenture stock has been 
drawn for redemption and cancelled under the operation of the sinking fund 
at 105 per cent., and the premium has been charged direct to the profit and 
loss account. The amount of stock now outstanding has consequently heen 
reduced to £325 582. 


. The capital expenditure during the six months amounted to 
£15,234. The largest portion was in connection with the extension 
of the power house plant and distributing system. An extension 
of 0'68 of a mile in the Grey Lynn district was opened for traffic on 
May 4th. Eight further cars bringing the total up to 100 are 
approaching completion, and will be available before the end of the 


year. 
Year 6 months ended 
1909. June 30th, 1910. 


Route miles open .. T id £s 22:63 28 81 
Number of passengers carríed 28,796,965 15,998,816 
Average receipts per passenger 1:60d. 1 814. 


Average expenditure per passenger ` 098d; 90d. 
Proportion of expenses to receipts .. 62% 59 % 
Number of cars working ix os 92 92 


prospectuses.— The Lima Light, Power and Tramways 
Co. (Las Empresas Electricas Asociadas).—Messrs, J. H. Schroder 
and Co. have been offering for sale this week £1,200,000 5} per 
cent. first mortgage debentures at 97 [er cent. The company ha 
recently been formed to take over, with the approval of the Govern: 
ment of Pera and the municipalities, five electric railway, tramway, 
water power and lighting undertakings, and the lense of the Lims 
Railway Co., Ltd. The systems are :—Ferro-Carril Urbano de Lima, 
33 km., single track, 60 years from 1905; Tranvia Electrico de 
Lima y Chorrillos, 26 km. single track, 66 years from 1903 ; Ferro- 
Carril Electrico de Lima y Callao, 30 km. single track, 66 years from 
1903; Compania Nacional de Tranvia Electrico (cost £200,000) ; 
Empresa Electrica de Santa Rosa water-power plant capable of 
13,000 H.P. and steam 3,000 H.P., two concessions in perpetuity, 
and one for 50 years from 1900. These companies, with the excep- 
tion of the Compania Nacional de Tranvia Electrico and the Lima 
Railway Co. have been managed since 1906 by Las Empresas 
Electricas Asociadas, whose profits are given for the last three 
years at £155,362, £182,300 and £153,470. The list was to close on 
Wednesday. 


J. G. White & Co., Ltd.—On 20th inst. an extr 
ordinary general meeting was held at the offices, Mr. J. G. White 
presiding. A resolution for dividing each of the existing ] 5.000 
preferred shares of £10 into 10 shares of £1 each was proposed by 
the chairman, who said that the proposal was brought up at the 
last general meeting by one of the shareholders. The channi 
(according to the 7imex report) said that he had consulted wit 
some of the principal holders of the preference shares and on 
were almost unanimously in favour of retaining the presen 
denomination of £10. A number of shareholders expressed dis- 
approval of the proposal, and on being put to the meeting it was 
lost. 


Kaministiquia Power Co,—A dividend at the mate dt 
3 per cent. per annum is announced. 
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African Trans-Continental Telegraph Co., Ltd. 


THE directors in their report for the year ended March 31st, 1909, 
express regret that there has been a decrease in the revenue from 
general traffic, due to several causes. ; 


There has been a temporary falling-off in trade at the Lake stations and in 
sections of North-Eastern Rhodesia. The receipts from transit dues have 
been prejudicially atfected bythe extension of the Eastern Telegraph Co.'s 
cable to the Port of Quilimane, in consequence of which Portuguese East 
African oversea messages are now despatched and received by cable direct at 
Quilimane, whereas they formerly travelled over the African Trans-Conti- 
nental line. The completion of the Shire Highlands Railway, with its 
siítendant line of telegraph from Blantyre to Port Herald, has adversely 
affected this company's local traffic between Chiromo and Blantyre, but a 
working arrangement has now been entered into with the Railway Co. under 
which all such local traffic will be transmitted over the railway line on a sharing 
basis. This arrangement bas enabled the company to close its stations at 
Chiromo and Chikwawa, thereby effecting a considerable saving in expendi- 
ture. It has also been found convenient and economical to close the station 
at Livingstonia Mission on Lake Nyasa, and to re-open in its stead the old 
sation at Florence Bay. Although the working expenditure of the line is 
still in excess of the revenue, the deficit on revenue account for the year 
ended in March, 1910, is less by nearly £1,000 than that for the year covered by 
the present eal The deficiency between revenue and expenditure has 
been advanced by the British South Africa Co. 


Mr. Rochfort Maguire presided on Monday over the seventh 
ordinary general meeting held at the offices, 2, London Wall, E.C. 

In moving the adoption of the above report, the CHAIRMAN said 
the report not only set out the accounts down to March 31st, 1909, 
but also set out substantially the position of the company toa 
much later date. They would gather from the report that the 
state of things which they had had to place before the shareholders 
in successive years was not substantially altered. That was to say, 
their expenditure was still in excess of their revenue, and that the 
balance necessary to equalise the accounts continued to be furnished 
by the British South Africa Co. It might interest them if he gave 
the figures of this excess of expenditure over revenue during the 
past three years. For the year ending March 31st, 1908, the excess 
was £2,667; for the year ending March 31st, 1909, £2,527; and 
for the year ending March 31st, 1910, £1,673. They would see 
that over a number of years the excess on expenditure was a 
diminishing figure, but he must warn them that no estimate was 
made for the interest upon borrowed money, which, as they could 
understand from the balance-sheet, meant a considerable addition. 
He must also point out, as he did last year, that the diminished 
excess was really due in a large part, if not almost entirely, to the 
diminution of expenditure and not to an increase of revenue, and 
that the time must be rapidly approaching when they would, 
consistently with their present working of the line, be unable to 
carry the reduction any further. In the second paragraph of the 
report, which really brought the statement of their position down 
to March 31st, 1910, they would see instances of the difficulties they 
had been labouring under in catrying on that undertaking. They 
would see that one cause of the decrease in revenue was due to the 
extension of the Eastern Telegraph Co.'s cable to the Port of Quili- 
mane, in consequence of which Portuguese East African overseas 
messages were now despatched and received by direct cable at 
Quilimane. As the Eastern Telegraph Co.'s cable was being pushed 
up the eastern cogst, they were exposed to competition which, under 
existing circumstances, they could not satisfactorily contend against. 
The other point was that the completion of the Shire Highlands 
Railway, with ite attendant line of telegraph from Blantyre to Port 
Herald, had adversely affected the company's traffic between Chiromo 
and Blantyre, but a working arrangement had now been entered 
into with the railway company under which all such local traffic 
would be transmitted over the railway lineon a sharing basis. This 
arrangement had enabled the company to close its stations at 


Chiromo and Chikwawa, and thereby effect a considerable 


saving in expenditure. What this really meant was that, 
in the portion of East Africa traversed by the Shire 
Highlands Railway, the railway company worked the telegraph, 
and so took business from them, but the business was of so 
small a character that they really benefited by losing it. It 
emphasised what he told them last year, that a country in 
course of development through which the telegraph line passed 
did not afford the basis for a profitable commercial enterprise. 
Last year hetold them that the whole position and the future of 
the company were engaging the very serious attention of the board. 
He could only repeat the statement that day, but he might also 
point out that the consideration of the position involved discussion 
and negotiation with third parties, and also involved great con- 
Mderation amongst those third parties as to the basis of their 
uture relations in the working of the telegraphic system in East 
Africa. Therefore they would understand that the delay which 
had occurred, and was occurring, was one for which the board was 
not altogether responsible. 

SIR JULIUS WERNHER seconded the motion, and the report was 
adopted without discussion. mE 


The German Amalgamation. 


Tne shareholders in the respective undertakings have now approved 
the absorption by the A.E.G. of the Frankfort Dynamo Works of 
the Felten & Guilleaume-Lahmeyer Works, and the establishment 
of a community of interests between the two companies. At a 
meeting of the A.E.G., Mr. Emil Rathenau mentioned that the com- 
pany's sales and orders on September 30th represented a value of 
£13,600,000, as compared with £11,500,000 on the same date in 
1909, and the directors drew confidence from this increase that the 
situation of trade was proceeding towards an improvement. In 
particular, they considered the action of the Prussian State Rail- 


way authorities in regard to the introduction of electrical working 
on the sections between Dessau and Bitterfeld, and between Lauban 
and Konigazelt, as a step full of promise for the electrification of 
main lines. 

The losses incurred by the Frankfort Dynamo Worke, it was 
stated, were substantially due to the works not being sufficiently 
employed according to their capacity. Nevertheless, it was necessary 
to keep a very large staff and incur high costs in order to enable 
the works to maintain its technical position by the working out of 
special] types and inventions. It was believed that the amalga- 
mation would be of advantage to the whole electrical engineering 
industry, as the event would diminish over-production. The large 
working expenses of all firms would only be reduced when the 
electrical industry entered upon a less unsettled development, and 
this was a moving force towards the process of concentration. 
The directors would, therefore, only welcome it if other combina- 
tions also took place in the electrical industry which operated in 
the same direction. As to the reorganisation of the Frankfort 
Dynamo Works, the experience gained at one time by the A.E.G. 
with the Union Electricity Co. would be of advantage, although 
work, time and perseverance would be required to bring the 
former again into a remunerative position. It was not possible to 
retain the whole Frankfort staff of 1,500 officials, but they would 
be treated in the most humane manner, and it had already been 
decided to cover every Berlin requirement from among those officiala. 

Various questions were raised at the A.E.G. meeting regarding 
the company's personnel, ita composition, the average salaries and 
the pension fund. In reply from memory, the chairman stated that 
out of the 41,643 employés, about 9,000 were officials ; the average 
wages, including those of learners, were 8d. per hour, and, in fact, 
rose to ls. per hour. The average salary of the officials was 
estimated at about £12 10s. per month, these including many lower 
officials who really only possessed workmen's qualifications. The 
A.E.G. pension fund, which was formed with £400,000, was receiv- 
ing allocations every year, and &n examination of the scheme waa 
to be made after five years. 

The question of the staff of the Felten & Guilleaume-Lahmeyer 
Works Co. was also brought before the recent meeting of this com- 
pany. Mr. Gnauth is reported to have stated that the A.E.G. 
intended to maintain fully the amount of manufacturing hitherto 
carried on in the dynamo works, although various changes in 
reference to the method of production would have to be reckoned 
with. The A.E.G. had also declared its readiness, as from January 1st, 
1911, to take over all current agreements with the present employés, 
but it could not be left out of consideration that alterations would 
be made which would possibly reduce the technical and commercial 

rsunnel, In any case, notice to the employés of the Frankfort 

ynamo Works would only take place so as first to become operative 
on April Ist, 1911. The directors of the F. & G.-L. W. were of 
opinion that the benevolent fund should be drawn upon for the 
assistance of those employés who, notwithstanding the readiness of 
the A.E.G. to take over the officials, might fall out of employment 
after April Ist. 


Oerlikon Machine Works, 


THE report of the Maschinenfabrik Oerlikon, of Zurich, states that 
the unfavourable situation of business, of which complaint was 
made in the preceding year's report, became aggravated in 1909-10, 
and the obtaining of orders in the open market at remunerative 
prices was still more difficult. Notwithstanding the circumstance 
that the demand has recently taken & substantially brisker course, 
prices keep on a low level such as has not been recorded for years 
past. Àn opinion cannot be formed at present on the question of an 
improvement, and the prospects for the next year are, therefore, 
not gratifying. The amounts show the following results :— 


1909-10. 1908.9. 
Share capital . 320,000 £320,000 
Bond capital E 160,000 160,000 
Gross profits Ji bus 86,300 96,900 
Depreciation ... " ves 81.900 33.700 
Net profits E A jos 15,000 17,800 
Dividend; per cent. ae 4 4 


The results obtained by the sale companies abroad in 1909-10 were 
considerably inferior to those in the previous year, owing both to 
unfavourable prices and to the annually increasing working expenses. 
The deficiency in this direction has materially contributed towards 
the showing of reduced results in the profit and loss account for the 
year. | 


Stock Exchange Notice. — The Committee has 
appointed Thursday, November lOth, special settling-day in Mon- 
treal Water and Power Co. further issue of £25,000 4J per cent. 
first mortgage prior-lien gold bonds of £100 each (Nos. 2,812 to 
3,017, 3,058 to 3,061 and 3,088 to 3,127). 


Alldays & Onions' Pneumatic Engineering Co., Ltd. 
The directors report a net profit of £14,188. They recommend a 
dividend on the ordinary shares at the rate of 5 per cent. per 
annum, and a bonus of 5 per cent. ; £20,035 is carried forward. 


Metallic Seamless Tube Co., Ltd.—The directors 
report that the net profits for the year to June 30th were £1,610, 
and £4,157 was brought forward. A dividend of 5 per cent. is 
recommended on the ordinary shares, leaving £4,572 to be carried 


forward, 


i i a Na net ee 
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MARKET QUOTATIONS, 


Wednesday, October 26th, 


vr. = 


U 
CHEMICALS, ac. Talent | Fortnight’ 
MU c ere e ee 
a Acid, Hydrochlorie ce „ perowt. 87 T 
a wn O .. ee ee ry) n 22J- ee 
6 u Oxalio oe ee ee ee n 28/- ee 
a ^» Bulphurio ee ee ee » 5/6 ee 
a Ammoniac, Bal ee ee ee ” 43J- ee 
a Ammonia, Muriate (crystal) .. per ton p T 
a » [1] ee ee ee L ee 
a Bleaching powder .. és EM 9 25 10 ee 
a Bisulphide of Carbon čo »" £18 vs 
a Borax ee ee ee ee ee ve £16 ee 
e Ferro-Bilicon (50 96) ee ee » £9 10 ee 
a N Sulphate ee oo “ee [7] £18 ee 
a "1 Nitrate ee ee ee »" £25 ee 
a " White Sugar ee ee »" £98 10 ee 
» Peroxide ee 0 0 ee ” £83 ee 
a Methylated irit ee es ee r gal. | 2/6 ee 
a Potassium, Bichromate, in casks per Ib. Syd, m 
a Potash, Caustic (75/80 96) .. per ton a os 
a 70 Chlorate ee oo. ee per lb. 0 ee 
a " Perchlorate ee ee 50 eo 
a Potassium, Cyanide ee ee » d. ee 
a Shellac oe oe oe oe per cwt. ©. ee 
a Sulphate of Magnesia .. per ton 44 10 as 
a Sulphur, Bublimed Flowers  .. » £6 10 e 
a 70 Recovered ee ee 70 46 10 ee 
a » Lump oe ee eo [T] £5 ee 
a Soda, Caustio (white 70 %) ee " 211 eo 
a „ Chlorate... is .. per lb. ofa. ws 
a Bien is "s ee per ton 88 6 os 
a Bodium ichromate, casks ee per lb. Bd. °. 
a " Cyanide (basis 100 ) roy 14. eo 
METALS, 4c. 
b Aluminium Ingots, in ton lots. per ton. £80 ee 
b h Wire, in ton lots .. » £119 e 
" Sheet, in ton lots. » £190 ee 
p Babbitt's metal ingots .. dis 15 £88 to £145 s 
c Brass (rolled metal 2 to I basis) per lb. d. ee 
Cc " Tube (brazed) ee ee 1 sk. un ee 
€ » » (solid drawn) oe " 7d. i 
[ 4 50 ire, basis ee oe ee 90 0 ee 
c Copper Tubes (brazed) ..  .. A 
c a » (80 wn "m d 
g ^ (best selected) .. per ton 70 ec 
g » Sheet ee ee ee » £10 ee 
g pe Rod ee ee ee ee oe £70 LI 
„  (Electrolytio) Bars is " £60 £1 inc 
e r 90 Sheets ae L1 £76 15 / inc 
Ae „ k.. Wire per Ib g 44 ine 
e T » nor 0 " c 
f Ebonite Rod ee ee ee . 6/- i ee 
f 90 Sheet ee ee ee » 5/6 ee 
m German Silver Wire os ee 9 1/11 6d. ino. 
b Gutta-percha, fine.. s és » 2e 
b India-rubber, Para fine ao ee » 5/'0 6d. dec 
| Iron Pig (Cleveland warrants) .. per ton 49/8 id. deo, 
„ Wire, m No. 8, P.O. qual. n £14 à 
g Lead, Eng sh Ingot ee ee [7] 218 oe 
m Manganin Wire No. 28 ee ee per lb. 6/6 ee 
g Mercury T - vs per bot. £8 12 6 vs 
d Mice (in original cases) small .. per ib. 6d. to 1s. P 
a - " » medium ib is to 80 sd 
» 99 lar ge ee to ee 
p Phosphor Bronse plain castings a 11d. Vs 
p "n » rolled bars & rods " 1/03 
p » rolled strip & sheet » 1/1 T 
o Platinum "n T ee „ per os. 154/- 8/- inc. 
e Silicium Bronse W T ee per Ib. Bid. vs 
r Bteel Magnet, in bars  .. per ton £55 A 
g Tin, Block (English) ee ee go 2156 to 2157 
„ Wire, Nos. 1 to 16 .. e. per lb. 1/104 8 
p White Anti-friction Metals  .. per ton 845 to £150 . 
& Zino, Bh'$ (Vieille Montagne bud.) S 8:9 15 10/- inc. 
Quotations supplied by— 
a G. Bocr & Co. 4 Bolling & Lowe. 
b The British Aluminium Co., Ltd. k Morris Ashby, Ltd. 
c Thos. Bolton & Bons, Ltd. 4 Richard Johnson & Nephew, Ltd. 
dF. M iggins & Sons. m W. T. Glover & Co., Ltd. 
e Frederick Smith & Co. a P. Ormiston & Bons. 
f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p 
g James & Shakepeare, r W. F. Dennis & Co. 


b Edward Till & Co. 


Chili Telephone Co., Ltd.—At an extradinary meeting 
held on 24th inst. in London, resolutions were passed increasing the 
capital to £360,000 by the creation of 22.000 shares of £5 each, to 
be distributed to the shareholders as fully paid-up shares, in order 
to put the issued capital more on a par with the value of the pro- 
perty. This is in pursuance of the policy mentioned at the last 
meeting, when the advisability of capitalising part of the reserve, 
which had been invested in the business, was alluded to. The 
directors’ policy of building up a strong reserve will remain un- 
altered. It does not follow that the dividend on the increased 
capital will be the same as in the past. 


Grassington Electric Supply Co., Ltd.—The first 
annual meeting took place last week at the Black Horse Hotel. 
Skipton, when a report. presented by the engineer (Mr. H. Mosa, of 
Bradford) showed that the present consumers were taking 61 per 
cent. of the total capacity of the company's plant, and during the 
coming winter it was anticipated that the greater part of the 
remaining 39 per cent. would be called upon. as applications for 
light were being received every week. Mr. Moss expressed the 
opinion that by the end of another year the company would be in 
a position to declare a dividend. Mr. John Crowther, the retiring 
director, was re-elected. 


 " STOCKS AND SHARES, 


"Tuesday Bvening, 


WITH a 5 per cent. Bank Rate, the markets look rather lese cheer; 
ful, because the advance came before it was expected, and brought 
about a drop in Consolas which reacted upon other investment 
securities. That there would be a 5 per cent. minimum on this 
side of 1911 was generally supposed, but the addition of 1 per cent, 
to the useful working rate of 4 per cent., met with dissatisfaction, 
and checked the volume of trade in most departments of the Stock 
Exchange. 

This applies with particular force to the Home Railway market, 
where the financial barometer swung back after being at fair for a 
week or so. So far as concerns the quotations given overleaf, the 
change in sentiment has affected only Metropolitan Consolidated, 
which fell 1. Districts have been amongst the few firm spots, on 
the attention called to the outlook for the company in view of the 
improving nature of the receipts. The 41 per cent. Preference 
stock, which in our last report was pointed out as a good specula- 
tive investment at 80, now stands at 82, and there is a good deal of 
quiet buying going on. The possibility of increasing dividends, 
and a five-point rise in the price, is obviously recognised. 

Electric Tube stocks are unchanged. Advertisements of the 
closing days of the Japanese Exhibition afford unpleasant re- 
minders to holders of Central London stocks of the way in which 
the spring's bright prospects for the line had been darkened in 
reality by the weather of the past so-called "summer." Moreover, 
the death of Kine Edward threw a gloom over the season from 
which everything in the direction of entertainment suffered 
severely. 

The Telegraph Department has marched to something of a halt. 
Business i8 very quiet and price-movements are insignificant. There 
are the usual fluctuations in Anglo-American Telegraph Deferred, 
the stock, moving in consonance with the American Railroad 
market, being down on balance. Direct United States shares con. 
tinue to give way, and the market explanation is that a few selling 
orders came in when the rise ceased, and that the buyers quietly 
disappeared. Chili Telephone shares eased off a little, and American 
Telephone and Telegraph relapsed after having gained 1. The pre- 
Ordinary issues given in the short list set out here last week are 
hard, and to obtain them is, in one or two cases, harder still. With 
reference to such little catalogues, however, the author feels at all 
times constrained to offer timid apology, in case they are of neither 
value nor interest to readers. 

Electricity Supply varieties display a few changes, of small moment. 
St. James’ and Pall Mall Preference and City Ordinary are } to the 
good, while Urban Debenture stock rose 2. Canadian-Latin descrip 
tions tend to rather lower prices. It is curious that, while Mexican 
Light and Power Preference should have advanced, the company? 
bonds are easier, although the reason for this latter lies, no doubt. in 
thefact thatsome holders sold in order to take up Pachuca Light and 
Power bonds at 88), which were unconditionally guaranteed by the 
Mexican Light and Power Co. | 

Lima Light, Power and Tramways Co. 5} per cent. Debentures 
have been offered this week by Messrs. J. H. Schroeder & Co. at 97. 
the amount being £1,200,000. issued simultaneously in Belgium. 
Germany and Switzerland. The prospectus read well enough. and 
the security is fair. But more information would not have been 
amiss. 

Mexico Trams are down 1, and British Columbia Electric Rail- 
way Deferred and Preferred have lost an equal sum. On the 
other hand, Calcutta Trams regained the dividend, rising to 4i. and 
the 4) per cent. Debenture stock hardened to 993. British Electric 
Traction Preference shares are still being bought, with the result 
that the price is a further 4 better. It is stated that the La Plata 
Tramways will have all its five sections completed and working by 
January, 1911. The company's 6 per cent. Cumulative Preference 
shares stand at 128. 6d. : they are of the nominal value of £1, with 
128. 6d. paid up. 

British Westinghouse 4 per cent. Debenture has declined J. 
Babcock & Wilcox lost their advance of last week. but both the 
Dick, Kerr shares exhibit small improvements. The Rubber market 
is quiet, with & tendency to droop. 


PT OC EDD KORR) 


Parsons Marine Steam Turbine Co., Ltd.— For the 
year ended June 30th the directors recommend a dividend at ye 
rate of 10 per cent. per annum, of which an interim dividend : 
5 per cent. for the six months to December 31st, 1909, has been pale. 
also a bonus of 2} per cent., leaving £17,548 to be carried forward. 
A scheme is being prepared for rearranging the share capital. 


City of Buenos Ayres Tramways Co. (1904), Lid. 
share, lest 


The directors have declared a dividend of 1s. 3d. per 
income-tax, for the three months to September 80th. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


— — — aa ii 


Closing Closing Business done 


Rise + | Present 

Present NAME. g^ Dividends for the last Quotations Quotations peery -reia or Yield 

Issue. Share; four years. Oct. 18th. | Oct. 25th. 910 Pall — | per cent. 

» 
1906. | 1907. | 1908. | 1909 Highest Lowest. 2 5-6. 
, 4} 92/6 * LI Nil. 
25,000 | Amazon Tel ph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 4i— 4} 4}— 
286,500 Do. 5 % Deb. Red. Iss. at 98 % script all paid | Stock | 5 2 5 $ 5 $ 5 4 95 ee i a dd E. ; : ay 1 

255,196,000 xxm: eaae & prg h, 85 ii $100 8 8 8 8 142 — — es 

" . t. Trust nds, „ an — — 96 k : 4 

3 lo-American Tel | h 5,001 o T8900] Ms u he hes iie a a 8 68 67 66 5 6 7 

Anglo-American Telegra T. $e ie T . = == 

8,220,710 Do. do. Pg 6 % Pref. 0 .. | Stock 6 6 6 % | 6 2 rop xd - —108 107 1063 a 2 u 1 
8,220,770 | Do. do. do. Deferred "M .. | Stock | 19 1 8/- | 25/- Er ine = T 181 
187,725 | Anglo-Portuguese Tel., 5 95 Mort. Deb. Stock Red. | 100 5 5 5 5 102 — : — : 7 pe 2s FE 
~ — 44,000 | Chili Telephone, Nos. 1 to 44,000 .. ‘is NA 5 x ^ S 8 9i— 10g Fam m T n 
2,149,176 Commercial Cable, Sting. 500 year 4% Deb. Sk. Red. Stock | 4 4 4 4 85 — 87 — 854 T OD 
16,000 | Cuba Telegraph .. is s "M * H 10 5 |6 6 6 i 170 i t de 
m wee ec. e. 5 5 2| MEMS eS fe 41 

931 rect Spa elegraph, ° e MN » 
14000 Do. do. 10 % Cum. Pref. "d R. n r y^ 45 ian c P x. ; H 1 
60:710 105 ie * 90 4% | 4195 | 4395 | 4 152— 163 Kd 154— 16 bà 153 — 1 5 0 0 
60, 7101 Direct United States Cable ss ee 25 ; 100 308 de 
86,000 | Direct W. India Cable, 44% Reg. Deb., 1 to 1,200,R. | 100 4 4 44% | 44 100 -0 a| 10 —108 ng ae 488 

4,000,000 | Eastern Telegraph, Ord. Stock sl ie .. | Stock | 7 7 7 7 — — = 2 — — LI 

2,000,000 Do. 34 % Pref. Stock.. ies T 100 33 33 34 33 83 aa 7 : an 145.4 

1,896,706 Les we i y 3 Sinon ep ans ; zm : : - : " xal d 4 iis 22 
300,000 tern.Extension, Australasia, and China Tele. 
we | (west, & B, Atrio, Tol” 4% Mt. Db. JW ELM e: is 85 r h š 

. . 0. e * . . a us 101 —103 —- 

00900 17. Bub.) 1 bo 8,000 4% % 4 |4 96 a il a 32 
rr Globe aca and Trasi M e CAP m 5 58 E 659 pa nj 1 — nj 3} 524 

. LJ 0. sre =.. LEO 
180.000 Great Northern Telegraph, of Copenhagen.. we 10 20 18 18 % r — — : n: $ 

17,000 | Indo-European Telegraph nt is a vs W  |18 18 18 18 53 — — — i 3 

$41,880,400 | Mackay Fondo mmon .. .. .. 68100 | 84% | 4 4 43 — - e 75 — 80 5 0 0 

850,000, 00% | Do. o. 4% Cum. Preh se se 6100 4 4 4 4 T E 178 | iy Nil 

894,190 | Marconi’s Wireless Telegraph S: au je 1 Nil | Nil | N Nil A 18/6 | e ao 1 

72,680 | Monte Video Telephone Co., Ltd. Ord. .. i 1 6 6 6 a — ? — ; s 

86,492 Do. do. do. 5% Pref... 1 |4 5 5 vlt Y ua 3 "E j 518 9 

| 8755600 oe 3 Det era LN C 100 5 6 à Z 121 —193 121 —123 1210 121 zi 417 7 

,000 . Oo. et. t. ee .. -i — se 
y: 15,000 Do. do. 6 % Cum. Ist Pref. .. s 10 6 6 6 2 = — : 2 — : idg ° T : ^ : 
15,000 Do. do. 6 Cum. 2nd Pref. ee se 10 5 6 6 " c | 5 5 R 55 Bii 4 9 11 
250,000 Do, do. 5% Non-cum. 8rd P., 1 to 250,000 5 5 5 5 1 — N im " 11 ov taz 

2,000,000 Do. do, 84 95 Deb. Stock Red. .. | Stock | 3) BA 8h E E — 1m d ims 

1,983,593 Do. do. 4 96 Deb. Stock Red... - 100 4 4 2 4 — D E — - iud 

179,313 | Oriental Telep. and Elec. 1 to 171,504, fully paid.. i 47 8 8 lfs— urg > 12 24 
50,000 Do. do. do. 6 Cum. Pref. os 1 6 6 6 1 wm l5 x XY mx "a 4 11 5 
195,955 Do. do. do. 4 95 Red. Deb. Stock.. 100 4 4 4 4— 87 - 223 
99,400 28 & European Tel., 4% Guar. Debs., 1 to 1,000 2 : : : a 8 1 — : OE 

. — 11,839 uter's ne - * os 82 as E . 

— 145,955 | Telephone Co. of Egypt, 44 % Deb. Red. ..| 100 43 43 42 99 —101 — m im E : i. : 
- ~~ 8,042 | Submarine Cables True.  ..| Cert. 6 6 6 * 130—133 xd —— 15 : tT 
=- 120,000 | United River Plate Telephone is i5 s | 5 H S bi 2 7k— 7 7 fa 213114 

40,000 Do. 5% . Pref., Nos. 1 to 40,000 | 5 5 5 5 51— Daci i 2 

~~80,008 W. Coast of America, 1 to 30,000 & 53,001 to 53,008 | 23 | 24 24 24% 13— 1 1 od 220.5 

150,000 Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 2 98 —100 : = ME : E 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,980 — 10 7517 7 „ a ^ me it j| 137 ix 
Do. 0. 4 % Deb. Stock Red. 100 4 1 4 15 199 102 100— T dij zx 

We? | West India and Panama Telegraph .. ..  ..| 10 Nil | Nil Ni 39— 4 13— 1j, nf SM 

34,563 Do. do. 6% Cum. Ist Pref. 7 «e | 10 8 a 6% — 10} 103 0g. | A ae 

4,669 Do. do. 6% Cum. 2nd Pref. Sia | 10 Nil |£2 ry 10 — 10 2 | P 
80,0001 Do. do. 5% Debs., Nos. ! to 1,800 | 100 5 |5% 5 1013—1033 1014—1034 ee | | 7 
| | ! 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 Anglo-Argentine Trams, 5% Cum. Ist 3 1 on 5 : * : 5 96 4j— 5 4j— 5 98/9 97/6 S 500 
, " 

500,000 Do. 5% 2nd Pref., 800,000 to 1,800,000 5 is T x AE 44— — 43 92/6 T E 558 

4,465,074 Do. 4 & Deb. Stock " i .. | Stock i (NAT | 4 — EE E = in 92 m : 1 1 

Auckland E. Trams, 5 % lst Mort Deb. Stock .. | 100 5 5 5 5 Ans. ot. d " ur 
830,000 | Babcock & Wilcox, 1 to 530,000 s a = 1 20 20 20 24 5%, ;- 14 su u + des 
100,000 5 3i do. 6% —€ oU 1 se us 6 6 6 6 1 li— 1 Pos à of cs 

1,000,000 8 uminium 5 ort. Debs. "a "n "M * Pe da - 1 os s "" 

: 400.00 British Columbia E. Rail Def. Ord. Stock ‘i es : : > ; M an 1 er 1152 To = : y. i 
40000 Do. J Gun. F 100 5 V 5 & 5 108 —111 108 —111 1103 | 109 b 143b 
400,000 Do. 5 % Cum. Perp. Pref. Stoc i P 7 1D. 3 

. 233,000 Do. 4 Ist Mort. Deb., 1 to 6,250 - 40 i 4 4 4 100 —102 xd — ET e» os 5 
212,600 Do. Vancouver Power Debs., 1 to 2,200 | 100 4 4 4 100 —103 100 —103 id a 
133,301 | British Electric Traction * à - T 10 l &— 1 2 1 E. 65 0 
161,497 Do. do. 6% Cum. Pref. .. s 10 6 8 14 Nil 8 — 3h E 8g /9 | +43 rea" 

1,473,653 Do, do. 5 96 Perp. Deb. Stock .. Stock 5 5 5 5 88 — 92 83 — 92 | Ma PIS 
528,936 Do. do. 4 2nd Deb. Stock Red, | 100 44 4h 44 44 70 — 75 70 — 75 4 X 3 P 
100,000 | British Insulated and He Cables ie sé 5 10 10 10 0 64 — * af "T s M " n : 
100,000 | Do. do. — 69 Cum. Pret, .. ..| 5 |6%/6%/6%/6%| 6 E EA 8 ; 136 
500, 000 Do. do. 43 % 1st Mort. Deb. Red... | 100 4 ne 4 4 101 —104 — P | à ^ 3 
01,5790 British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 4 44 4 44% 98 —101 98 —101 ie | i ; 1 

m d I] 6 DEDI aa) A A AÀ— N 99! . Nil 
1,316,353 1 do. & Mort. Deb. Stock 100 4% 4 4 4 614— 61 — 63 7 oe ae KA 
50,000 |;Browett, Lindley & Co., ^ is 1 N N Nil | N — ; iff es | au 
50,000 $ do. 6 % Cum. Pref. .. 1 Nil | Nil | Nil | Nil 14/6 to 15 4/6 to 85 T id SH 
140,976 | Brush Electrical Engineering, Ord., 1 to 105, 2 Nil | Nil | Nil | Nil 0 — 0 — i 1/8 l- $$ A 

200,000 i o. Non-cum.6% Pref...  ..| 2 | Nil| Nil | Nil | Nil | g 0 si 10 NI, 
125,0001 Do. do. 4 Perp. Deb. Stock .. | Stock a 4 44% | 4 87 — 42 87 — 42 A »5 SE 8 
125,000/| Do. do. Perp. 2nd Deb. Stock.. | Stock 4 | 23 — 27 23 — 27 = a5 re “erie 
137,610 | Calcutta Trams, 1 to 137,610 .. 8 e d 5 8 6 4 T 5 xd i 5 j- aé 1 

Do. 5 % Cum. Pref., Nos. 1 to 29,330. . 5 5 5 5 53 5i 7 | i Ad 

850,000 Do. 4} % Ist Deb. Stock we we | 1000 43% | 48% | 4 43 97 —100 98 —101 + 4 9 
85,000 | Callender's Cable Construction shares as 5 15 15 15 10 d 93 NS ats : 7 
40,000 Do. do. 5 ꝙ Cum. Pref .. 5 5 5 5 5 413 5 45— 5˙ " i 459 
800,000 Do. do. 44 % lst Mort. Deb. Stock Red. | Stock t 43 4 4h 1 1 1034 —1063 "a 4 KN 4 
491,222 Cape E. Trams., 1 to 491,222 E ** oe — 1 11 N 1 11 — oo * 11— ya . 3 19 4 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. T i 1 8 12 124% nó 8 85 8 98 ° * 

210,153 Do. do. 44 % Ist Mort. Deb. Stock | 100 4} 44 4 44% | 105 —108 105 —108 » " à 43 4 

1,890,690 | Central London Railway, Ord. Stock * .. | Stock | 4 8 3} 8 62 — 64 62 — 64 634 624 sè 413 9 
554,655 Do. do. 4 96 Pref. Stock .. .. Stock | 4 4 4 4 B4 — B6 84 — 86 8j os à 413 0 
canton | Cp aah oua fou Reve cU Se 5l BEER 2 2 it 1 22 — 28 22 — 28 81 a3 | | 6 310 

1,480,000 y an u ndon way T bg we - 

"85,000 Crompton & Co., Nos. 1 to 85,000 Sa „ 9 1595 Nii i L^ a i Nil 

y ort. g. e x4 = — ee ee 6o 5 17 8 
100,00! { 600 of £100, and 901 11,000 cf 250 Raa . „ „ * 5 | 88 —86 mo 
* Unless otherwise stated, all shares are fully paid. : 1 From Manchester Share List. 
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Prese osi Closing Business done | Rise 4| Present 

ni NAME icu Dividends for the 3 Quotations | week ended or Yield 
inne: f Share. last four years. Oct. 18th. | Oct. 25th. | Oct. 25th, 1910. | Fall —| per cent, 

n 7 1906. | 1907. | 1908. 1509. Higheet Lowest E s. d. 

960,000 | Dick, Kerr & Co., 1 to 260,000 . 1 {10 10 % | 6 5 i 114 3 = P £a , t ^ d : 

B05,000 Do. So: 60 % Cum. Pref. 1 to 805,000 1 6 6 6 6 = 1 en oe 491 

ok 00 44% | 44% | 44 98 —101 101 2 b » 

971,000 44 96 Deb. Stoc 4$ i i 1 4 Bll 
60,000 Dublin United Trams. (1896), 6 % Pref., 1 to 60,000 10 6 6 6 6 124— 133 Nc m zm m Nil 

. 99,261 | Edison & Swan Utd., '* A shs., £3 pd., 1 to 99,261 5 24 Nil | Ni 0 — i o= i vs ks T E 
17,189 Do. “A shares, 01—017,199 — 5 | 44% | 2:96 | Nil | Nil —— E 2i E xe 51] 8 

,8965 Do. 4% Deb. Stock Red. 100 4 4 4% | 4 7 80 Tl — 8 650 

67,720 Do. 596 9nd Deb. 8tock Proy: Certs. all pa. 100 5 5 5 | 5 — vs Me u 

119,100 | Electric wiser Tea 1 to 112,100 2 N N Nil | Nil : A : il 23/6 i T 5 
81,890 Do. do. XT Pref., ‘1 to 81,000... 2 1% iy i? 1% 1 i : : ve = ceo 
25,000 | General Electric Co. (1900), 5 Cum. Pref. ; 10 5 5 5 596 E. nó a ya í : 1 

900,000 Do. do. Mort. Deb. Stock | 4 4 & 17 (4 fe 80 — 1 — : i à j A 
78,000 | Gt. N. & City Rail. Pref. Ora. A 4, 1 s 78,000 10 4 à Nil N — 10— i - E $10 i 
Em | engem & Beier 3 Gin Beat, EHE E MES NE it 

7 o e e oe ee lae — ee * 
8000 Henle W. T. ^ Telegraph PES Ord. .. E 8 15 & P 15 p Pi— H a 5 s 24 ; 
S 86 * 

150,000 *Do. 4$ 96 Most. Deb stock | Stock de d Hi Hi 1 1 E) jr 5 i4 ; 
50,000 | India-Rubber, Gutta: Raliway, 0 & Telegraph Works 10 10 f 10 10 10 f 1 1 75 & 2 Kil 
87,500 | Liverpool Overhead " 10 N à Nil | N $ RG zs ' è 7 
10,000 Do. Prei. tully paid e 10 5 5 b 5% i Gan oe Ni 

600,010 | London United Trams. (1901) 1 to 56,007 | 10 8 4 3 NI | .. li— 2 1 s ; Nil 

899,990 Do. do. 60,008 to 100.000 T 2i 10 8 8 Nil $a 1 2 : — M . 16 0 0 

195,000 Do. do. 5 Cum. Pref., 1 to 128,000 10 5 17 410 P 11— 2 d p : A 
1,649,990 Do. do. 1st Mort. en: seek 100 4 4 4 4 66 — 71 — 5 dta " 5 3550 
5,782,062 Metropolitan Consolidated "P 100 1 96 1 894— 40 ie nd 2 ei 191 
aceon Do. n Lanas ce A CS i 100 ay 2106. ath 2 6 imet 3 2 xi 
8,935, oe ee ee 

891,887 | Metropolitan Electric Trams., Ord. .. a " 1 m .. |4% ; 5% Í i— $e a 

, 814,016 Do. do. ' Def. -— x 1 Nil | Nil | Nil es i 2 se 531 

500,000 Do. . do. 5 % Cum. Pref. 1 b b 5 5 4 of — gj 95 = 90 — 2 4 101 

505,600 Do. do. 44 Deb. Stock Red. | 100 4à 43 44 47 — 99 125 ae i A = 4l! 
$10,828,200 | Mexico Trams Co., Common Stock » md dur dee 5 7 1 130 En UN d 
$9,000,000 Do. Ist Mort. 60-year 5 % aia. Bas. ee ee ee 5 % 5 98 mr $ x 

3 Füttérioe ed een TA TT - H : S a — A * A .. . 131 

L) 0 Cum E ref. *» oe oe ray. 1 a oe L 

945,000 Do. 44 % Deb. Stock .. ..| 100 | 44 à ma us 84 — 85 95 — 85 i : PH 
97,850 | Telegraph Construction and Maintenance. 19 |15 17 15,96 173 853— 973 853— : aà 85 . 31 6 
140, 000 Do. 4% Deb. Bds., 1 to 1 ,500 Red., 1909 100 4 4 4 4 % | 101 —103 101 — 105 i 151 

1803 Underground Blectric Railway, 5% P Prior Lien . sa "DAT i ie 1024—1034 108) 8 02) uj 
2,800, 4 0 e ee LE J ee — S 
4,900,000 Do. do. e Income Bonds ae i vd 87 — 39 87 — 89 881 i: 

66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116 1 Nil 10 5 Nil á— à— 1 i : 1000 

66,666 | Do. 6% C. P. STO toto Tol o 10 5 | „% 64 67 3 18 1 juam A : 204 

945,495 Do. 4% lst Mort. Deb. Stock ak xs 100 49514 4 4 60 — 70 60 — 70 P s 

ELECTRICITY SUPPLY COMPANIES. 
615 7 

80,449 | Brompton & Kens. pina: Lt. Bup. „ Ord., 1 to 20,000 6 1 10 96 |10 10 75 7 7i 7 i 

9,551 Do. 7 % Cum. Pref. 5 7 7 7 7 m 7i K " : m n " 

400,000 | Central Electric Bapo 4 75 Guar: Deb. Stock .. | 100 4 4 4 4 100 —103 100 — * ‘ ey TE 
£0,000 | Charing Cross and Strand Electricity Supply 5 5 5 5 5 81 70/- 2d T TF 
80,000 S do. do. 4i 96 Cum. Pref. 6 4 44% 43 nt. 4 4 44— 4 ps is n 41 0 
446.730 Bo. dal du Deh dod Rak E 00 4 & 4 g ri 1 97 — 99 97 — 99 g „ 

* ° e. . ee 6 

49,496 | Chelsea Electricity Supply, Ord. T 5 4 ma 4 41 8— 4 84— 79J- i^ ve " 1 

176,000 Do. do. 4) % Deb. Btock Red. . . | Stock | 4 44% | 4 43 99 —101 99 —101 i "T a 6 10 
70,505 | City of London Elec. Lighting, Ord. 40, 001110, Ne 10 6 6 6 7 11 11 1lg— 118 ita ws i9 ! 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 .. 10 | 6 $ 656565 | llá— 1 114— 1% 1 ug | e 140 
400,000 Do. Db. Stk. i T "T .. | Btock | 6 6 5 5 % 120 —124 120 ze ‘a oe 419 
800,000 Do. A % Qud. Db. Stk. — 100 | 43% um 44% a% 9 1034 024 . » xi 
EDO HU: ot iiio rd Sere Power, Ora. Dor 4 H & ; g 31 2 % | ; +s TT 

' 2 x s [1549 

950,000 Do. do. do. 5 W Ist tg. Deb. | Stock | .. | 5 % 5 % 9 94 » * 0 

Mg) Cerita eire dim | m SE lee ISS ES et aes |a ad | Doi 
» e O. e VEN § 9 

400,000! Do. do. 7 i$ Deb. Stock. | Stock | 44 4475 4396 | 44% | 1045 -107 104 -Nm 10, j 105 | i 15 
400,000 Do. 2nd. Deb. Stock.. | Stock | 44% | 44% | 44% | 49% 100 —108 100 — 1 MI 
80,000 | Edmundson's Electric S don. Ord. Shares.. 5 Nil | Nil il | Nil ic ic i Pe Nil 
80,000 m do. 6 ꝙ Cum. Pref. 6 895 | Nil | Nil | Nil 9 37; 515 5 
480,500 do. 43 % 1st Mort. Deb. Stk. | 100 | 4496 | 4395 | 44% | 43 75 — 78 76 — 78 = 3 

$8,150,000 Eleotridae] Dev.Co.of Ontario,5%lstMtg.Gold Bad: $500 BP — | & 5 e = — 2 51H 
10,000 | Folkestone, l to 10,000 a. 5 805 55 | 54% 53 4g— 4 . 4nu 
10,000 | Do. 6% Cum. Pret., 1 to10,000 .. ..| 5 5 5% 50 4% 8 — 1 101 is 133 
90,000 Do. 43 % lat Deb. Stock dd 4 ..| 100 44% d de 4 15 ig j = - oe ENT 
15,000 | Hove, 1 to 15,000 e| 5 |9% DNE Ew aes ia 165 © jai dtt 
$1,976,000 Kaministiquia Power Co., E % Gold Bnd. . ..| 100 tx . [65 5 & 1004—1 0 Sie | 510 4 
21,000 | Kensington and Knightsbridge Electric Ord. 5 10 10 8 s 8 96 — 7 7 7* ws oe TE 
90,000 Do. do. do. 4 €, Deben. Stk. | Btock | 4 4 4 4% | 98 — 95 93 — 95 . we — 146 
n London Electric Supply Corporation, 9 us un : : A : & X 44— of 2 51 95 T 5 ! 
5 " Pre . —€— aud eo. ee oe 4 7 

882,866 Do. do. 4% Ist Mort. Deb. Stk. Red. | Stock 30% 80% 4% 4 % 90 — 92 90 — 92 v . n 
900,000 | Metropolitan Electric Supply, 1 to 100,000 . 2s 5 8 6 5 % 5% 1 : 42 E e An 
% Do , e , eee ww | | 

, e 8 e os = we * 

948,000 Do. Mort. Deben. Stock Redem. | Stock g 32 se 33 82 — 85 82 — 85 po s í 510 
$6,000,000 | Mexican Electric Light Co., 5% lst Mtg. Gold Bnds | 100 |5%/|5 % 5 4 5 894— 905 894— 904 ^ 801 “jy | agi 
18,685,000 | Do. Light and Power Co., Ltd., Common. 3100 4 9455 4 89 — 90 Kd 88 — 89 903 idi 
$2,400,000 | Do. do. % Cum. Pref. Stk. | Stock | .. | .. | 7 $ 756 | 105 —106 xd | 105 —106 106 10 i 5 65 
19,000,000 Do. do. 5% Ist Mtg.Gold Bnds. | 100 " .. | 56 5 «X 94 — 95 93 — 94 943 93$ "TES 

250,000 | Midland Electric Corporation, 44 W lst Mort. Deb. | 100 44% | 4195 4% 44% | 96 — 98 96 — 98 d — 2 * 
190,491 | Newcastle-on-Tyne, 2 to 197,500 a 5 8 . 8% 230 44 — Hi n 1 "T 521 
187,500 Do. 5% Pret, „1 to 187,500 . 5 5 5% 5 % 5 % d4ij— 4 4 E E. id 
150,000 | | North MM eL M 10 | .. | .. 159, | 9— 9 xd| 94 —99 |, s | up 
10,852 ! Notting Hill Electric Lighting ‘ 10 7396 | TA% | 1% | x 12 — 18, 12 — 13 | 125 ys 5 38 
20,000 | Oxford, 1 to 96 and 407 to 20,310 gi 8 es 5 7% 1% 33 9 61— 62 64 — 63 | 2 e| $13 3 
119,604 River Plate Elety. Co. Od... dock | B% | 6 % i8% | 9 % | 290 — 220—390 " $91 
100,000 Do. do. 4 Non Cum. Pret, MEC: | Stock 6% | 6 e 6 % | 6 % 100 -Ho 195 —109 106 , n | 
200,000 o. b e t e T T" - 72 = = e — 6 
40,000 St. James’ and Pall Mall Electric Light, Ord. 5 10 % 10 % F & 10 0 9 — E 1- E . rar 411 
20,000 Do. do. 7% Pref. 90,081 to 40,080 5 1% 1 % 7 7 61— 7 mae e 415 
150,000! Do. do. 84 % Deb. Stock Red, + | 100 |84% | 84% |Sifo | BA% | 84 — 86 — el 
12,000 | Smithfield Markets Electric Supply, Ord. : 5 1 | Nil | Nil "m 1 2 1 2 ge. N | YE 
65,000 South London Electric Supply, Or 4 814 5 5 & — 8 8 ws E 18 0 
180,100 Do. do. 6 96 ist Mort. t. Deb. 100 x .. |5 5 99 —102 99 —102 ‘a Nil 
142905 Bouth ike Elec. Lt. & Power, 70 Pre l 15 24 8 a — ia M "m | IM 

2, O. ] so a Mb ud 1 ee ae 4 

924,520 Do. do. 4, ln. Deb. stk. 100 43% | 455 | 44% 4% — 99 — 99 iN ix pot 

80,000 Urban] Electric Supply, Ord. 1 5 5 o5 5 6% 5 2 is m n m E 5h - | i 1 
j %, Cum. Pre A ; 7 sd — — es oe 

915,000 Do. do. 44% 1st Mort. Db. Stk. Red. 100 Ta 43 94 44% | 77 — 79 79 — 81 is i 12 31 3 
808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . 1 c NET: D: j — i— z 8 (zun 
100,000 | Westminster Electric Supply, Ord. s Pt Ms D 4 24 0 E o AEn ien 55 54 | 4 1M 

279 . o % Cum. re — — 4 
duced from 5% since 81st Dec., 1905) | NOM 
m E 
s Unios otherwise stated, all shares are fully paid. t 1 on Liverpool Stock Exch acer. 


Bank rate of Discount 5 per cent. October 20th. 1910. 


— 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING SEPTEMBER, 1910. 


Ir one could judge the state of the British electrical industry compares with £195,882 in August, and is the best recorded this 


solely by the value of its exporte, the result must be very year. 
gratifyi indeed. So fer as value is concerned, the monthly 5 ee passing had 55 most flourishing section of this 
84 3 with: Marah last. and ending in September return nowadays is ‘electric lamps,” the value of the lamps: 
oP Aber, imported in September was £76,949, as compared with £62,199 in 
represent exceptional business, averaging well over half a million August, and £56,000, £47,000, &c.,in preceding months, figures which 
a month. It is true that this is largely the result of large tele- exceed those of last year, and show that this country’s requirements 
graphic exports, such as in the case of the September total of are still far from being met by home producers. The re-export 
£545,477, which includes one item of telegraphic material of over total for September, £16,714, shows a considerable drop from the 


£200, 000 value. £28,169 recorded in August. 

Apart from this, however, the month’s general business, particu- Due to the exceptional telegraphic purchase mentioned above, 
larly in machinery and cables, has been well above last year's the U.S. was our best customer in September, other purchasing 
average. countries remaining much as usual. Germany, the largest contributor 


Turning to the importa return, the month's total of £224,138 to the imports, included over £70,000 worth of lamps in ite total. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


3 gs idi 35 è 8. E E i xs «| Sp FE o 
P aw 0 - a : eo 4 La = | 8 oon > 
& 253 |238| 3d | $ E| eF 335 #8 F 222 238 | . 
Country receiving exporte and importing. EE E E E E 2 E 2 2 g FE BES HE 8 E AE E 2 i $ 
"A 2 3 223 58 (3 2 g 88 3 4 372 22 b 
S 3 $88 3832 32 | € 3 "B8 3 á| 32 425 be 
a “lee la |E |a” MS sign 
£ £ £ £ £ £ £ £ £ £ £ £ 
Russia, Sweden, NORWAY and Denmark wae 145 580 79 | 248 348 | 2,833 23 14 | ... 262 iie 4,532 
Germany ... T 888 344 87 32 78 | 1,121 | 2,012 23 118 ids 12 310 4,137 
Netherland 370 1.488 34 77 56 258 15 " 16 19 2.330 
Belgium ... "T 825 95 1,525 104 16 203 50 566 22 . | 3,840 . 40 6,461 
France and French Indo-China oss . | 1,520 ids 430 | 649 731 | 2,381 | 261 119 94 10 6,195 
Portugal saree ees ES aus 142 58 | ... 151 en 1,398 | ... ras E 112 36 1,904 
Spain and Canary Isles. "m T as 193 70 20 87 2 880 | 890 20 és 2 164 2,328 
Italy and Austria-Hungary des ss "m 80 17 HI. 1,270 | 2,601 | ... NA iva € ase 4,079 
Greece, Bulgaria and Turkey 18 42| cons 37 Bee IIT | sss 22. | aes 206 | 4,769 5,471 
Channel Isles, Gibraltar, Malta and Cyprus... 92 113 93 | 109 sès 537 | 507 35 | . 97 27 1,610 
U.S. A., Philippines, Porto Rica and Cuba ... 499 14 740 261 495 616 | ... iN 541 | ... {230,654 | 233,820 
Canada and Newfoundland  ... 1,646 | 5,528 | 73 1,291 1,468 4,550 | ... 92 32 48 | 5,516 | 20,244 
Bermudas, British West Indies and British 
Guiana. ss T 132 Ses 6 99 44 301 | ... 12 | 2 808 TT 1,402 
Mexico and Colombia — $e m avs 83 45 | 5 31 x 697 | ... 9| ... 478 97 1,445 
Peru and Uruguay  .. sos bie cie 168 34 8 30 eee 1,415 | ... i2 m 252 804 | 2,211 
Chile ese * e$. T ave ye 10 75 | 136 337 7 7145 | 124 267 si 66 396 2,163 
Brazil sae — Sis eae T 242 843 281 753 531 5,195 | 1,994 iis 10 | 593 | 2,370 | 12,812 
Argentine see se se . | 4,289 | 7,861 742 2,423 180 4,909 | 306 | 1,358 | 163 | 4,652 | 5,021 | '31,904 
Egypt, Tunis and Persia S des 409 269 | 17 216 ves 737 | ... 323 |. aa 165 236 2,372 
British West Africa and St. Helena Sià sos 10 | 1,428 108 m 800 | ... 100 25 47 50 2,568 
Cape of Good Hope ass oe ds ..| 1,141 | 1,743 185 998 110% 2,327 447 567 22 51 | 2,507 | 10,098 
Natal vx a ss ..| 1,007 | 9,149 984 435 637 | 7,507 710 110 swe 100 260 | 20,959 
Transvaal and Rhodesia T 238 | 1,986 179 317 2 | 7,637 aus 46 60 9 18 | 13,492 
Zanzibar, Brit. East Africa, Mauritius & Aden 11 156 27 91 30 224 s 23 11 12 137 722 
Azores, Madeira and Portuguese Africa ae 55 440 132 | 199 15 183 12 130 |... ius 129 1,295 
China and Siam... ees See T ri 683 | 1,045 | 1,040 70 2 | 2,150 744 12 Soe 535 | 1,172 7,453 
Japan and Korea ess... | 1,295 11,567 106 89 1,015 13,019 | 619 | 2,864 | . 4,525 | 2,329 | 37,428 
Java and Dutch West Indies gis bie 102 85 | .. 36 ne T ae 16 | ... 38 14 291 
India vus sh E 288 ... | 1,808 5,973 1,611 | 1,820 | 1,117 12,589 1,135 | 1,502 39 | 1,289 824 | 29,107 
Ceylon ... 146 94 138 70 124 50 143 81 aise 83 161 1,090 
Straite Settlements and F ed. Malay States 165 704 35 61 151,231 217 50 TA 165 | 1,400 4,073 
Hong Kong | ggg 219 1,1411 ... 85 16 | 445 9| 107] .. Gy cus 2,030 
West Australia ... es sia T" ds 158 227 63 | 243 153 | 1,945 | ... 54 | 2 es 782 3,625 
South Australia ... oan on T Tt 289 119 96 363 643 | 3,542 547 11 ssi 70 39 5,719. 
Victoria ... oe eee Pss wee - 809 | 5,512 81 881 131 | 7,700 aes 194 14 | 2,532 was 17,854 
New South Wales T i n *. | 1,464 | 7,921 488 |1,910 519 | 7,315 911 446 ... {2,707 | 2,069 | 25,750 
Queensland lll 60 175 83 207 162 432 8 ILA aa N ae « 1,148 
Tasmania... . ... ese ILIA 880 248 iss TM 76 ea 214 ue $a sate 42 dna 387 
New Zealand ...  ..  ..  .«  ..| 526 3,303 590 290 «19 | 2,486 | 364 48 | ... | 296 | 5,046 | 12,968 


"may —-—]——— 


Total, £ |20,911 | 78, 814 8,749 | 15, 244| 11,166 | 104,11510,665 | 917 |24,210/266,906 | 545,477 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia, ile Norway and Denmark ues 502 145 . 231 — 7 2,679 | 432 807 | ... 5,707 10,503 
Geruanyos "au ae. Oeo Qs OX | 327 5,007 1,975 70.766 847 27,545 841 1607 |5808 | — 48320 168.00 
Holland es. ee a 8 35 | e| 1,888} 10 18 .. H 17 M 1,923 
Belgium. 700 BIB) 386 79| . 1,948 18 110: 821 7, 777 11,857 
Franc. 21 1743 2.891 243 524 60 | 2,085 3,091 2,639 12,492 
Switzerland oe " 2 955 Led 53 38r 7 ws d 198] 3,546 ^ cm v a 2,116 5,250 
lay 26) gt cw (/// ² 0 a 4,078 4,889 
Austria- Hungary us "T ps bte 1 815 ... | 828 "P se 12 1,662 "m 3,351 
United States 1.834 60 266 178! 52 6,532 1,481 191 1| 83 10,724 
5 1 1 z E EEA, | 


Total, E 3,641 7,511 3.070 76,949 1,152 41,876 2,835 4,812 11,466 70,720 224,032 
Additional imports: Spain, carbons, £10 ; Canada, electrical goods, £26, lamps, £40. š 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above 1,932 | 855 2,551 274 | 946 4,927 


> 


28,169 


| 5,229 


TOTAL EXPORTS: £515,477. TOTAL RE-EXPORTS: £16,714. ToTAL IMPORTS: £224,138. 


NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, piri consisting of similar 
materials to those appearing in adjacent columns, 
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TRADE STATISTICS OF HOLLAND. 


THE following figures, showing the importa of various goods into 
Holland in 1909, are taken from the recently issued annual trade 
statistics ; the figures for 1908 are added for purposes of comparison, 
and notes of any increases or decreases are given :— 


r 
1908. 1909. se elias 
Gulden. Gulden. Gulden. 
Machinery, steam, industrial 
and agricultural.— 
From Belgium — ... 2,208,000 1,948,000 — 260,000 
„ Great Britain . . 6,626,000 5,676,000 — 950,000 
„ Hamburg. ese 141,000 158,000 + 17,000 
„ ‘Germany... eee 14,178,000 14,101,000 77,000 


» United States ... 3,934,000 2,278,000 — 1,656,000 
„ Other countries... 273,000 249,000 — 


Total se ... 27,360,000 24,410,000 — 2,950,000 
Gutta-percha, raw.— 
From France xe T 758,000 173,000 — 385, 000 
„ Great Britain i 21,000 12,000 — 9000 
» Dutch Guiana . 673,000 882,000 + 309, 000 
„ Java ias .. 1,328,000 1,598,000 + 270,000 
„ Other countries. 132,000 286,000 + 154,000 
Total ne .. 2,812,000 2,951,000 + 139,000 
Gutta-percha manufactures,— | 
From Belgium  ...  ... 499,000 525,000 + 26,000 
» Great Britain .. 366,000 446,000 + 80,000 
» Germany... .. 282,000 497,000 + 215,000 
» Other countries 6,000 10,000 + 4,000 
Total ...  .. 1,153,000 1,478,000 + 325,000 
Iron wire.— | 
From Belgium.  ... —... 1,984,000 3,003,000 + 1,419,000 
» Great Britain sis 20.000 3,000 — 17,000 
„ Germany ... ... 20,912,000 21,759,000 + 847,000 
., United States we 44.000 — — 44,000 
» Sweden T€ .. £216,000 136,000 — 80,000 
„ Other countries — c 3,000 + 3,000 
Total vus .. 22,776,000 24,904,000 + 2,128,000 
Inst ru ments, physical, chemical, &. 
From Belgium .. 334, 000 587,000 + 03,000 
» Great Britain .. 306,000 379,000 + 73.000 
» Hamburg .. aes 76.000 84,000 + 8,000 
„ Germany ... ... 3.825.000 3,753,000 — 72,000 
„ Other countries 96,000 83,000. — 13,000 
Total  ... 4,537,000 4,886,000 + 49,000 
Copper wire,— | 
From Belgium sits 271,000 186.000 — 85,000 
» Great Britain 83,000 104,000 + 21,000 
» Hamburg .. su 26,000 417,000 + 391,000 
„ Germany... . 3,067,000 2,679,000 — 388,000 
„ Other countries 8,000 22,000 + 14,000 
Total v" e. 3, 455,000 3,408,000 — 47,000 
Steel wire.— 
From Belgium se ... 1,718,000 1,922,000 + 204,000 
» Great Britain ssa 495,000 447,000 — 48,000 
„ Germany ... eee 1, 865,000 2,399,000 — 2,466,000 
„ Other countries 8,000 232,000 + 14,000 


Total ssh 7,086,000 4,790,000 — 2,296,000 
India-rubber manufactures. — 
From Belgium 309,000 199,000 — 110,000 
» Great Britain 1.155.000 1.379.000 — 76,000 
» Germany S 964.000 1,274,000 + 310,000 
» United States ui 11,000 15.000 + 4,000 
„ Other countries 17,000 17,000 — 
Total 2.756.000 2,884,000 + 128.000 
Glass manufactures, — 
From Belgium 254.000 245,000 — 9.000 
» Great Britain KY OOD 97.000 + 8,000 
„ Germany . . 1,467,000 1.653.000 ＋ 186.000 
„ Other countries ... 7,000 9.000 + 2.000 
Total "T ... 1,817,000 2.004,000 + 187,000 
Porcelain, — 
From Belrium 145.000 141.000 — 4.000 
„ Great Britain 51.000 52,000 + 1,000 
» Germany 947.000 987.000 + 40.000 
„ Other countries 51.000 36,000 — 15,000 
Total 1,194,000 1.216.000 + 22.000 


J. B.— Gulden = 1s. 8d. 


pl'etion: 


THE BOOK-KEEPING AND ACCOUNTS OF 
TELEPHONE UNDERTAKINGS. 


By GEORGE JOHNSON. 


(Continued from page 659.) 
The routine between the manager and engineer in regard to 
construction, withdrawal and other orders may be briefly noticed 
1. Manager to Engineer.— 
Please proceed with the following works, and report com. 


— = 


No. | Description. Appropriation. Remarks. 


2. To Storekeeper.— 
Please supply the following materials and stores :— 


t 
Work. | Materials required. 8 For office use. 
VOR ES 35 E 
ae eee " i 5 E 
* $4 42 e» á 
No. 5$ 8.8 98 | Ba 5885 oS ó 8 i 
$3 | 87 s | 35 s S S 8 
< ze | A> |283| S & < e 
| | | 
| i | 
! i 
Received by............ Signaturee Engineer. 
. Manager. 


3. Enginee: to Manager.— 


I inform you that the following works were completed and 
ready for use on the date mentioned :— 


Your order. Date 


of Remarks. 
Date. | No. | Work. completion. 


—— 


MM — wZ MÀ QÓ M TIT —— — ——————À 


3 Engineer. 


4. Engineer tu Office and Stores.— 


I advise you that the following material has been returnd 
to stores :— 


g o. 
Work from S. Eg 8 
I New. 2 K 2 8 z ò 2 2 m 
returned. RO 8 8 8 2 0 
— & E o : 
„ C 
No Descrip- Old. me ou A < 
E tion. | < 2. o 
| i 2 
| 
| : | | 
x xa a ae a Engineer 


Stores received are usually treated as etock in the first instance, 
with the exception of those sent directly by senders to particular 
work, and are entered by the stores clerk in his Stores Received 
Book after being approved and passed by the engineer. The book 
may be in the following form :— 


| Folio of 


| : Š 
| E No. or 

QN . | Description. 5 Price. | Amount. Total. Btores 

Date. Name escription | weight. | D. 


] | : DUCI S UT SIG 
| | | mE | | 


ee ———M—— — -- — — 


The entries therein are posted to the debit of suitable accounts in 
the Stores Ledger. Stores issued are entered from the executed 
requisitions in the Stores Issued Book, which may be designed as 
below, the entries therein being posted to the credit of the accounts 
to which they relate in the Stores Ledger :— 


858 "a | 
|$ sg = 3 | 
33 o. = E-FS. 
iS E i8 a) bl aus 
& E 63 Š 2s | & < B jRI- 
m — | 


— —À 
— — 

— 

— — 

— — 


— n — -—— 


— 


"P 7 
—— — - =ar < 


— — 
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The Stores Ledger may assume the form indicated below :— 
% (Descriptive title). 


Btores Received. ! Stores Issued. 
/ „ 
7% „„ 4. Bia ce MIF 
AEEA 3 888 3 E 8 
| 


| 5 d pog 
| | | | i 
| b): i 


E 
| P 


— — — see - — ee — 


The total debit balances of the individual accounts in the Stores 
Ledger, of course, represent the book value of the stores in hand. 

At the end of each month those 5 in ne ep or me 
Storekeeper, as the practioe may prepere s ents on the 
following lines of boren received and issued, which, as regards the 
inwards portion, are checked with the invoices and delivery notes 
and the entries in the stores books, as well as the returns to stock 
of new and old materials, whilst the issues are checked with the 
engineer's requisitions, receipts, and the stores books. 


Statement of stores received into stock for manth of ............ 19 , 
(1) New material ez London. 
| Bans Passed | R 
Descri No. or of Stores e- 
Date. | Name. , oa weight. | Amount. Total. Re celv e re | Me 


bu BENE 


No material is taken into stock without first having been passed 
by the engineer, and the invoice relating thereto having been 
certified by him. 


(2) New material (local purchases). 
| 


— 


— — 


Folio | 
Descrip- | No. or N of Stores Passed | Re- 
Date. Name. ion. |weight.| Amount. Total. Received) by. mark 
an | Book. 
Dr | r 
; | 
(3) Oid material. 
a I [v $ i 
8 t6 Q Ss | 
: £u d r- o> £x 
: E 8 9 3 ; og 8 d 
3 3 3 3 B ilii 8 | 3 
8 à Z & < S |É fig 
| 
i 


Statement of stores issued for month of............ 19.. 
(4) New material. 


— 


| 


| 9. : | | 
| Sad f 2 i | | 
TTE RN i aly 
oy 2 8 3 
2 31 218]8|3 8 fli 
8 3 E ò k =| o = 8 
Â e 2 2 2 
| | | | | 
| ! | i | 
(5) Old material. 
ae | ! 
Bu x 2 ! | 
Q 
EE § $ . 8 8 
Sy | & id 3 : 2 E 
" os ' o 8 9 o 3 a 8 
E. 53 8 8 £ o d =| E 
AQ | & E Z & E & 8 < 2 
c — LE 


For the same period & statement (with printed headings) is 
prepered for the London office, showing the value of stores received 
and issued. (See top of next column.) 

This statement is used in the London office, inter alia, for check- 
ing the Journal. 

At the end of each month the freighte and other shipping 
charges on goods received are tabulated and allocated to Capital and 
Revenue. Customs duties or import charges, and cartage or other 
transport charges, are similarly treated. 

With regard to sales, the materials used or issued are credited to 
stores and debited to the work; wages and salaries appropriated 
thereto are credited to wages and salaries accounts and also debited 
to the work, the work being credited and the personal account 
debited with the sale or amount of charge. The work account is 
closed, of course, by transferring the loss or profit thereon to profit 
and loss account. 

There are several points of importance to notice in connection 
with the accounting, treatment of materials and stores issued for 


Srorxs Received AND Issvep, month ooo » 19 
Issues. Amount. Total. 
| Construction— 
New stores. : | 
‘ | O » . | 
New ..  .. 9 4 .. -| Maintenance— | | 
Old . | New stores 
New material ez i | Old „ 
on .. ee d i EN T i 
New material er | a 8 | 
local purchases. . Old = 
Material returned > 4 LES | 
to stock during „ Ae Stock at end of. 
the month— | | month i | 
New .. ; : New ..  .. 
Old .. | Ol .. ..| | | 
ss ** i 
— ————— SeKeGes Accountant. 
Certified bct nn. Manager. 


the purpose of construction and other works, and the wages ex- 
pended thereon. l 

Taking a construction order for a telephone installation, the 
materials issued thereto, as well as all wages expended thereon, are 
charged to the construction order, and, consequently, to capital. 

When a withdrawal takes place, i,e., when the telephone installa- 
tion is no longer required, or when it is entirely removed, the tele- 
phone recovered is taken into stock at the price of issue, and made 
equal to new, the cost of so doing being charged to maintenance, 
The material recovered is valued, and taken into stock ata valua- 
tion, the difference between the cost at which it was charged 
originally to the work and the valuation being charged to main- 
tenance. The material that is left, with the view, possibly, of a 
future installation. remains in the capital account pro tem. The 
material that is irrecoverable or lost, whether a new telephone 
installation be subsequently provided or not. is credited to capital at 
the issue price, and debited to maintenance. The whole of the wages 
expended upon the particular installation is credited to capital, and 
debited to profit and loss or maintenance, with the exception of that 
portion which fairly relates to the material that has been left and 
which is usable in the event of a future renewal] at the same place. 
It is therefore necessary to keep a cost book containing an account 
of the cost of each construction order and withdrawal order, so 
that, ixter alia, in the event of a withdrawal, the necessary infor- 
mation may be available for the purpose of giving capital and 
revenue their due proportion of cost, and any credit that may arise. 
The cost of the removal or withdrawal itself is, of course, charged 
to maintenance, a 2 

(To be concluded.) 


PROCEEDINGS OF INSTITUTIONS. 


Tungsten Lamps. 
By G. S. MERRILL. 


(Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, Toronto, Canada, and published in the 
Proceedings, September, 1910.) 


THE manufacturing process most widely used in the United States is 
one which starts with the purest tungstic acid or anhydride obtainable 
as its basic material. Tungstio acid is obtained commercially from 
the ores wolfram, a ferrous manganous tungstate; scheelite, a 
calcium tungstate; and hubnerite, an oxide of tungsten and man- 
ganese. The tungstic acid as received by the lamp manufacturer 
is in the form of a heavy yellow-coloured powder, and notwith- 
standing ite purity has to undergo a most thorough further puri- 
fication and special treatment in order to reduce it to a fine 
yellowish powder, which possesses a slight porosity. This peculiar 
physical condition is necessary for the successful reduction of the 
oxide, which can be accomplished in several different ways—per- 
haps most easily by heating to redness in a current of hydrogen. 
Tungsten, as used in steel making, is reduced from the oxide by 
heating with carbon in crucibles, but the resulting metal is not 
pure enough for the manufacture of tungsten filaments, which are 
seriously affected by the presence of combined carbon. It is also 
possible to reduce the oxide by heating with metallic zinc, the two 
substances being in a finely divided state and thoroughly mixed 
before heating. 

The tungsten, as obtained from the process of reduction employed 
in lamp manufacture, retains the physical characteristics of the 
oxide, inasmuch as it is finely divided and slightly spongy. The 
metal in a mass has a bright metallic lustre resembling platinum. 
In the powdered state it is grayish black or dead black, depending 
upon the fineness of the powder and the temperature of reduction. 

After obtaining this very pure metallic tungsten, the next opera- 
tion is to mix it with a binding material in order to form a plastic 
mass that may be squirted into the fine threadlike filaments. 
Various substances can be used for this purpose, but some compound 
of carbon, oxygen and hydrogen, such as starch, sugar, camphor, &c., 
is usually employed. The metallic powder when mixed with such 
& binding material has somewhat the. consistency and appearance 
of black putty. It is absolutely smooth and uniform, and it is 
impossible to detect the slightest grain. This paste, as it is called, 
is placed in a small steel cylinder and forced, by a pressure of about 
32,000 Ib. per aq. in., through a small diamond die. 
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The die used in squirting tungsten filament consists of a pua 
mounted diamond of from J to 1 carat in weight, through whi 

a very minute hole has been drilled. In the smaller dies used to- 
day this hole is only about 0°0014 in. in diameter, which is smaller 
than an ordinary hair. The hole is drilled in the diamond with a 
steel needle, ground down so fine that it is a flexible as a hair, and, 
as can be imagined, the drilling requires considerable time and 
patience. The stone, when drilled, is mounted in a steel casting in 
order to hold it against the enormous pressure used in squirting the 
filament. 

Under such pressure the abrasion of the die, even by the smooth 
tungsten paste, is very rapid. This abrasion is a serious matter, 
as the diameter of the hole, and consequently that of the filament 
squirted, constantly increases. Moreover, the abrasion is not 
uniform, so that the hole enlarges more rapidly in the direction 
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FIG. 1.—CHARAGTERISTIC PERFORMANCE OF 40-WATT 
TUNGSTEN LAMPS. 


$ 


of one diameter than of the other, assuming when worn aa 


elliptical shape. After enough filament for about 1,500 lamps has 
been squirted, it is necessary to have the die rebored, an operation 
which costs almost as much as the original die. A die cannot be 
rebored more than twice before it develops cracks or fissures which 
cause it to break. The next hardest material, sapphire, has been 
experimented with as a material for these dies, but it is found that 
such a die is very liable to split, and that it will hardly make 100 
lamps before it needs re-drilling. ` 
The filament, after squirting, has been likened in character 
to a filament of putty, that is, while holding its form well and 
being flexible to some extent, it is liable to break if bent sharply. 
The filament as squirted is looped back and forth on cards, and 
after being allowed to dry is cut to form a number of single 
loops much as they are seen in the finished lamp. 
The next operation is to heat the filaments in an inert gas, or 
in one chosen to act upon the particular binding material em- 
ployed, until they reach a red heat, which removes any moisture 
and lighter hydrocarbons that may be present. Each filament is 
then mounted in current conducting clips, 80 that it may be heated 
by passing an electric current through it. During this final heating 
or forming, as it is termed, the filament is supported vertically with 
the loop downward. A very small weight (a few milligrammes) is 
hung in the loop to prevent the filament from being distorted in 
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Fic. 2.— MORTALITY CURVE OF 40-WATT TUNGSTEN LAMPS. 
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shape during the heating. which is usually performed either in an . 


inert gas or in a very good vacuum, the gas. if used, being again 
dependent to some extent on the binding material employed. The 
temperature of the filament is raised gradually. allowing time for 
the proper reactions and physical changes to take place, During 
the heating, the power input into the filament rises to about 15 
times that finally required in the lamp. and while some heat is 


_srarried away by the forming gas, the temperature is undoubtedly . 


much higher than that reached in subsequent operation. 
Every trace of binding material is driven out. and the filament 
When finally brought to a sufficiently high temperature undergoes 


the bulb, it is an indication of imperfect vacuum, and the lamp is 


i — 

a sudden and marked contraction in diameter and length as the 
small semi-molten particles become soft enough to merge into one 
perfectly homogeneous mass, A piece of such filament under s 
microscope resembles a drawn wire, and while the surface is not 
perfectly smooth, there is no indication of a granular structure. 

At a dull heat any good tungsten filament is flexible enough 
to be bent as desired, but when cold it is somewhat fragile. For 


this reason it is a good thing if possible to light tungsten lamps 
H 
| 


_while cleaning them, the chance of mechanical breakage being 


then minimised. Lamp packages have been devised that eliminate 
a considerable amount of breakage that would result from rough 
handling, so that, if the lamps are left in the original cartons 
until placed in service, and handled with even ordinary care, the 
question of breakage will be found to be of little importance. 

In order to secure a uniform quality of filament which is 
absolutely necessary for good lamp making, every step of the entire 
process of production, even to the smallest detail, must be carried 
through with exactness. For example, the rate at which the 
temperature of the filament is raised during the forming proces 
has a most important effect on the final filament structure, and 
it must be carried out with extreme care in order to assure a per- 
fectly uniform run of filament. : 

After forming, the filaments are maunted upon the familiar glas 
supporting rod as seen in the finished lamp, and the joint between 
each leg and the supporting and conducting terminal is madeby ele- 
trically welding the filament to the support. This makes a very 
perfect joint both electrically and mechanically. 

The material used for the hooks and supporting wires affecta the 
performance of the lamp to a considerable extent. Soft copper is 
used extensively for such supports, also, to a somewhat lever 
extent, molybdenum, tungsten, tantalum, thoria, earbon, platinum, 
iridium or other refractory materials. Soft copper does not alloy 
with pure tungsten, and, moreover, ocoludes but very little gas. 80 
that it makes a very satisfactory form of supporting hook. . 

The process of producing a high vacuum within the bulb of a 
tungsten lamp is a great deal more laborious than in the caseof the 
carbon lamp. It is necessary, in order to produce a good lamp. i 
and this applies to carbon and other types as well, to remove 
every trace of gas, not only that actually free at the time of 
pumping but that which may later be liberated from anything 
within the finished bulb. A good lamp vacuum is only possible 
through the use of very perfect exhausting machinery and 
through subjecting the entire lamp, filament, glass, and other parts 
to a proper heat treatment during the pumping process. The heat 
treatment tends to drive from the glass walls and other surface 
exposed within the bulb the particles of air, which cling to them 
in a thin film with surprising persistence, and if not removed are 
gradually liberated, lowering the vacuum. The filament is heated 
intensely by passing an electric current through it while on the 
pump in order to drive from it, and from the supporting wires 
occluded gases which might otherwise escape later and spoil the 
vacuum. During the pumping process the filament temperature 
must be regulated with great care, the temperature being raised 
gradually as the bulb becomes evacuated. If, for example, the 
temperature is raised too quickly, a thin film of oxide will form on 
the surface of the filament which, although entirely removed by 
further rise in temperature and higher degree of exhaustion, will 
be found to have caused a slight change in the character of the 
surface of the filament, altering thereby its emissivity and radiating 
properties, and injuring its subsequent life performance. 

After pumping, the lamps are given an exhaust inspection and 
ageing by burning at a certain percentage over voltage. If during 
this inspection any lamp shows a bluish colour or haziness within 


rejected. The period of burning and per cent. over voltage depends 
somewhat on the size of the lamp, but in every case has been 
chosen so that if a lamp is at all likely to develop a poor vacuum 
it will be disclosed on this inspection. 

The glass work required in making the tungsten lamp is, with 
the exception of the centre glass stem, practically the same as in 
the other ty pes of incandescent lamps. . 

I have now covered in a general way the process of producing 
the tungsten lamps, and have I hope given some slight idea as to 
the care required in such production. In order to show the 
performance of the lamps in subsequent service, I have averaged 
the candle-power life curves of 50 40-watt tungsten lamps which 


were burned on life test at constant voltage corresponding to an 


initial consumption of 1°25 watts per mean horizontal candle 
power. The curves in fig. 1 show the change in candle-powtr 
current and efficiency during the period of test, which was stop 
at about 1,400 hours. In order to show the life performance? 
curve is given showing the per cent. of lamps which were burnun? 
at the end of various periods of time. These curves (fig. 2) are the 
average obtained from 80 40-watt tungsten lampe burned under 
the same conditions as in the previous test, i.e., at 125 watts per C.P. 
About one-half of the lamps were burned in a horizontal position 
and the others in a vertical position, tip downward. These tetë 
were stopped at the end of 2,000 hours. 

The relation between candle-power, watts, amperes. ohms, n 
and watts per candle is shown by the characteristic curve ? 
tungsten, fig. 3. For the normal range of operation these curve’ 


can be expressed in the form of parabolic equations, a few of which 


are as follows :— * 
Let o = candle- power, e = efficiency in watts per candle, ` 
voltage, W = total watts. Then— 


a LI b L4 d 
a = (o) = ( 5 = (3). 
Ca 1 V Wa v 


The approximate values of the exponente are: 
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a. b. ' d. 
Carbon ... is SN 158 5˙55 2705 
Gem ee avs 1°57 4°80 175 
Tantalum A T" 1°67 4°35 174 
Tungsten 9 % 175 3°68 1:59 


"Values of the exponents are given not only for tungsten but for 
carbon, gem and tantalum as well, for the purpose of comparison. 

A series of values showing the relation between voltage and 
candle-power variation for the four types of lamps has been calcu- 
lated, and shows the great advantage which the metallic-filament 
lamps, particularly the tungsten, possess over the carbon lamp. 


Per cent. change Per cént. change in candle- -power. 


in voltage. Carbon. Gem. Tantalum. Tungsten. 
10 69˙8 58'0 514 42˙1 
ps dos 6 382 323 28:9 239 
normal 4 243 207 18°6 155 
3 2 11:6 10:0 9*0 76 
2 10°6 9°3 84 - 72 
5 203 178 16:2 139 
normal 6 29°0 25°7 23'6 204 
i 10 44°3 3977 368 322 


For a circuit where the regulation is poor, the tungsten lamp 
will be found to give much better satisfaction as far as variation in 
candle-power is concerned than the carbon lamp. 

The size and length of filament required in lamps of various 
candle-powers and voltages vary considerably. For 110 volts the 
size and length vary from a diameter of 0'0013 in. and a total 
length of 174 in. for a 25-watt lamp to a diameter of 00060 in. 
and a total length of 37°56 in. for a 250-watt lamp. 

The specific resistance of tungsten is about 46'5 ohms per mil- 
inch at a temperature corresponding to 1°25 watts per O. P., and 
about 9 per cent. of this figure, or 4'19 ohms per mil-inch, at 
ordinary room temperature. This low cold resistance has led to a 
good deal of discussion as to the value of the starting current 
obtained upon closing the circuit of a tungsten lamp and its effect 
upon the filament. 

The question is of particular importance when the lamps are 
turned on and off continuously, as, for example, in flashing sign 
work. We have obtained experimentally the cooling curves of 
several sizes of tungsten lamps, which are shown herewith, plotted 
as resistance against time, fig. 4. As would be expected, the 
‘larger lamps cool much more slowly than the smaller ones, as 
shown by the drop in resistance. It takes the 250-watt lamp, 
burning at 1°25 watts per C.P. 58 sec. after being turned off, 
to fall to 200 per cent. of its initial cold resistance, while it takes 
the 60-watt lamp only 20 sec., the 25-watt lamp about 11 sec., 
and the small low-voltage sign lamp a little over 6 sec. The 
filament of the latter lamp is actually heavier than that of the 
25-watt lamp, but, being much shorter, cools more rapidly by con- 
duction of heat by the terminals and anchor. 
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Fia. 3.—PERFORMANCE OF TUNGSTEN FILAMENT LAMP. 


In ordinary flashing sign work, 4 sec. can be assumed as an 
average period of flashing; this would allow the sign lamp to 
drop to only 250 per cent. of its cold resistance between flashes, 
or the ratio of hot and cooling resistance when flashed in this way 

would be about one to four. This would greatly reduce the over- 
shooting effect. 

From tests conducted on a few lamps flashed at various intervals, 
it is so far believed that flashing will have no injurious effect on the 
lamps in regard to life p2rformance. 

Having now covered the general method of manufacturing the 

“tungsten lamp, and a few of its characteristics, we may turn our 
attention to the reason of its high efficiency. - 

The energy radiated from a body at various temperatures 
embraces all wave-lengths, but is at a maximum for a certain wave- 
length corresponding to each temperature ; as the temperature is 
increased, the maximum shifts towards the shorter wave-lengths, 
i.e., towards the visible portion of the spectrum, and the luminous 
efficiency increases up to an absolute temperature of about 5,000° C., 

. above which the luminous efficiency decreases as the maximum 
moves towards the ultra-violet end of the spectrum. Different 
bodies also exercise a selective power whereby they radiate a rela- 
tively larger proportion of energy in one part of the spectrum than 
another, and in the case of metals such as tungsten, osmium, &c., 


this property is exercised in the shorter wave-lengths, thus increas- 
ing their luminous efficiency as compared with carbon at the same 
temperature. As the metallic filaments can also be operated at a 
higher temperature than carbon, these favourable conditions com- 
bine to give the former a much higher efficiency than can be 
attained with the latter. The limiting temperature at which a 
filament can be run depends not so much upon the melting point of 
the material as upon its ability to withstand surface evaporation 
in a high vacuum, and although the true melting point of carbon 
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FIG. 4.—CooLING CURVES OF TUNGSTEN LAMPS. 
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is probably higher than akt of tungsten, the former is rapidly dis- 
integrated if operated at the normal temperature of a tungsten fila- 
ment. The quality of the light of the tungsten lamp, on account of 
its selective radiation and higher filament temperature, is superior 
to that of the older types, containing more blue radiation than the 
carbon lamp for an equal amount of red. The tungsten lamp, on 
the other hand, owing to the fineness of the filament, has a greater 
tendency to show perceptible flicker at low frequencies of supply 


than the carbon lamp. 


A LARGE VARIABLE-SPEED INDUCTION 
MOTOR FOR FAN DRIVING. 


Messrs. Brown, Bovert & Co. have recently installed a fan for 
delivering a maximum of 87,000 cb. ft. of air per minute, against 
a pressure of 181 in. of water, in one of the pits of the Gelsen- 
kirchener Bergwerks A.G. At present, however, a smaller output 
of 58,000 cb. ft. at a pressure difference of 10 in. is required, and 
this output will have to be gradually increased up to the maximum 
figure within the next few years, as the mine expands. The fan 


.-FiG. 1.—SPEED REGULATION OF THREE-PHASE FAN MOTOR. 


speed must, therefore, be adjustable in fine steps from about 
363 R. P. M. to 268 R. P. M., the motor output at the higher speed 
being 1,000 H. P., and the supply available being a 5, 000-volt 50-cycle 
three-phase one. 

To meet these requirements, the makers have adopted theScherbius 
method of speed regulation, which is shown diagrammatically in 
fig.1. The main motor M is a 1,000-H.P. three-phase slip-ring induc- 
tion motor, coupled directly to the fan v. This motor is started up in 
the ordinary way by means of the resistance F. When up to speed, 
however, the starting switch s is thrown over, as shown, so as to 
connect the rotor to the armature of a three- phase vommutator 
motor k, of 200 k. v. A. capacity. This commutator mows is directly 
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coupled to an asynchronous generator G, of 85 KW. capacity, which 
feeds back into the 5,000-volt supply mains. The machine G is used 
as an ordinary induction motor for starting up the motor- 
generator set U with the aid of the starting resistance A. In 
this way the main motor and the motor-generator set 
operate in cascade, and by adjusting the excitation of the 
commutator motor by means of the transformer c, the speed 
of the main motor can be varied within the necessary limits 
—the rotor energy of the main motor at the lower speeds being 
mostly returned to the supply line through the motor-generator set, 
instead of being wasted in resistance, as usual. 

The operation of starting is quite simple, as the throwing over of 
the switch 8 occurs automatically, so that the attendant has only to 
work the two starting switches A and F. 

The regulating transformer c varies the speed in 20 equal steps, 
and the speed on any one contact is constant from no load to full 


4 


load within 2 per cent.—a convenience which is not met with when 
ordinary resistance regulation is used. 

Fig. 2 shows the relations of output, efficiency and power factor 
to the speed. The efficiency curve un shows a sudden rise at the 
higher speeds because, when ranning at these speeds, the rotor of 
the main motor will be star-coupled, instead of mesh-coupled as at 
the lower speeds. This not only improves the efficiency, but 
enables a smaller commutator motor to be employed. Z. T. 
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The Constantinople Lighting Concession.—The 
Concession for the establishment of electricity works in Constanti- 
nople and its suburbs from Bujuk-Dere, on the Bosphorus, to San 
Stefano, on the Oriental railway system, as previously reported, has 
been granted to the Ganz Electricity Co., of Budapest, in con- 
junction with two French groups which are stated, on theone hand, 
to be Fouquiau and Warnant, and Giros and Loucheur, and on the 
other, to be the firm of Giros et Loucheur, and the Société Havraise 
having Constantinople representatives in Toucquiau and Jules 
Warnant. The concession is for a period of 50 years, and the holders 
have agreed to supply 600 12-ampere arc lamps for street lighting, 
free of charge. Owing to the area covered by the concession, it has 
been necessary to arrive at an understanding with the Stamboul Gas 
Co., which is apparently a Swiss company of Basle, and which 
possesses certain preferential rights in the event of the present 
street lighting by gas being replaced by the electric light. An 
understanding is declared to have already been reached, and it 
probably takes the form of the acquisition of the gas company's 
*hares by the two French groups in question. The concessionnaires 
intend to commence at once the preparation of plans, which must 
be presented to the Ministry of Public Works within six months of 
the issue of the Government firman. A decision has to be arrived 
at by the Ministry in a further term of six months, and the works 
are then to be completed in two years, or three years from the date 
of the publication of the Government decree. A German news- 
paper, in referring to the result of the competition, states that it is 
all the more surprising inasmuch as the Ganz Co., in recent years, 
has comparatively rarely been observed outside of Hungary in con- 
nection with public contracts, and the company's last large under- 
taking of international importance was the introduction of electric 
traction for the main line working of some sections of railways in 
Upper Italy in 1903. Apart from this fact, the Union Ottoman, in 
the course of its first annual report which was issued in August, 
ventured to expresa confidence that the contract would devolve upon 
the German and French electrical companies which are closely 
axsociated with it. It is difficult to form an opinion, the German 
newspaper remarks, whether political considerations have also 
co-operated in regard to the allocation of the concession, and it is 
added as being noteworthy that since the settlement of the dispute 
lecarding Bosnia, efforts have been zealously made on both sides to 
establish friendly commercial relations between Austria-Hungary 
and Turkey. 


SUPERHEATERS. 


By S. LEES. 


Tus superheater has, at the present time, so far established 
its position as an efficiency factor that it would seem that at 
no very distant date it will be looked upon as almost as 
indispensable an adjunct to the boiler-house equipment as the 
economiser form of feed-water heater. Its numerous earlier 
defects have been gradually eliminated, and the modern 
superheater is a remarkably simple piece of apparatus, free 


from the many complications which seem inseparable from 


other important auxiliaries to steam-raising plant. 
Superheaters may be broadly divided into two classes, 

namely, the integral—which includes the “ built-in " form— 

and the separately-fired types. Of these, again, there are, 


perhaps, as many different varieties as exist iu boilers ' 


Regarding their respective merits there is great diversity of 
opinion among users. The water-tube boiler with integral 
superheater is considered by many engineers to be the com- 
bination par ercellence. Some advocates of greater flexibility 
of control pin their faith to the separately-fired type worked 
in conjunction with the water-tube boiler. By the adherents 
to the simpler shell type of boiler, the“ down-take” or 
“built-in” pattern of superheater is looked upon L 
embodying all the desirable features of the best practice. 
But this in passing. 

The present article is concerned with the layout rather 
than the structural points of the superheater.. The modern 
type of water-tube boiler lends itself admirably to the incor- 
poration of a nest of comparatively small tubes such as the 
superheater consists of, and this often without materially 
adding to its bulk. With the plain shell type of boiler, 
however, it is different. Experience has proved that the 
most efficient arrangement is that of suspending the super- 
heater tubes vertically in the direct path of the flue gases 
immediately on their leaving the furnace. This resolves 
itself into placing the superheater in the down-take of the 
boiler, and this method, possessing as it does so man 
obvious advantages, is at the preeent day considered the best 
practice. 

There is one point, however, which has not received the 
attention that its importance warrants. The writer refers 
to the common practice of making no provision for the 
diverting or shunting of the furnace gases when raising 
steam, or in case of accident to the superheater or fittings. 
Speaking from extensive practical experience, the writer 18 of 
opinion that all superheaters should be provided with means 
for cutting them in or out, at will, of the flue circuit; 
also the desirability of efficient draining of the tubes 
should not be overlooked. In at least one type of water- 
tube boiler, facilities are provided for carrying out the latter 
operation with certainty. Where superheaters are per- 
manently fixed in the path of the furnace gases there IS 
great liability for the tubes to get burnt. An ideal condi- 
tion for &uch an eventuality would seem to be found in the 
initial steam-raising process, and where no arrangements 
for efficient, draining of the tubes are provided (and this is 
so in most types), there is an ever-present risk of mishap 
due to the presence of water which is always entrapped more 
or less. Accidents may be caused in several ways, 
principally by too-rapid evaporation in the superheater, or by 
water being carried over to the engine. The former may 
result in fractured tubes, displacing of safety-valve seatings 


due to violent blowing, &c. ; with the latter it is a common 


occurrence to start joints, &c., leaking, necessitating imme- 
diate overhaul. It would be obviously superfluous to 
enlarge on the results of excessive water on the engine side. 
Certainly, to a great extent the facilities which are pro 
vided in some cases for flooding, and subsequently draining, 
the horizontal type of superheater, minimise the risk of 
accident as mentioned above. Of course, this type is 
admirably adapted for such precautionary measures, but 
where the tubes are suspended vertically, as is the case in 
most shell boilers, the problem is rendered more difficult 
owing to the different disposition of the tube headers or 
boxes. Even so it is doubtful whether the application of 
flooding to a vertical tube superheater is advisable, a$ it 
is practically impossible to drain a nest of tubes, 50 or so in 
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number, and it should be further considered that each tube 
element forms practically a separate unit in itself. 
Expansion troubles almost preclude the possibility of a remedy 
being found in the adoption of a bottom header. 

Moreover, vertically hung superheaters as usually designed, 
although, perhaps, they may fulfil their intended function 
more or less satisfactorily, are not at their best when treated 
as a water-tube boiler. Superheater tubes, owing to their 
comparatively small diameter, cannot be examined for wear 
and other defects as closely as can, say, boiler tubes. Leav- 
ing out of account the question of corrosion, the action of 
the steam has undoubtedly an erosive effect on the tubes, and 
at present the only satisfactory way of ascertaining this is. to 
open out suspected tubes, a convincing, if somewhat drastic, 
method. | 

The writer is aware that serious mishaps in superheater 
working are rare, and he does not wish to adopt an alarmist 
attitude. But there is withal an element of uncertainty 
about their operation which it would seem desirable to reduce 
to the utmost possible extent. 


EARTHING REGULATIONS IN PRACTICE. 


THE increasing use of conduit systems and metal-sheathed 
conductors for installation work is bringing into prominence 
the earthing regulations prescribed by the various authori- 
ties, and revealing the fact that they are often difficult to 
comply with, and only constitute a safeguard against some- 
what unlikely risks when they are carried out with great 
thoroughness and the work subjected to periodical 
examination. 

The principal regulations covering the use of earth con- 
nections in installation work are contained in the LE.E. 
Wiring Rules (1907 edition), paragraphs 24 to 26, which 
provide that metallic sheathing and tubing shall be elec- 
trically and mechanically continuous and connected to earth 
by a copper wire of not less section than No. 14 S. w. G., all 
conduit systems being kept electrically clear of gas pipes, 
which also must not be used as a means of obtaining earth 
connection. 

These rules fail to define -the essential requirements for 
security from risk of shock or fire, which are that every part 
of a metallic sheathing or conduit system containing con- 
‘ductors shall be permanently connected to earth by a con- 
ducting path of sufficiently low resistance to carry, without 
sparking or heating at any part of system, the maximum 
current which the main fuses of the installation will pass. 

In practice such a condition of excellence can only be 
obtained with screwed conduit and fittings, or by the use of 
mechanical grip joints and bridges between every section of 
the tubing. 

The earth wire also, whilst requiring a definition of 
minimum size for reasons of mechanical strength, should have 
a maximum size depending on the capacity of the installa- 
tion; the minimum might be No. 18 s.w.G., the size given 
—No. 14—being unduly heavy and expensive for use on 
small installations, and beyond this, the sizes used should bear 
arelation to the main fuses, or circuit breaker setting, of 
the system protected, being selected to carry the full 
current required to open the circuit without appreciable rise 
in temperature. Where local circumstances require the 
earthing wire to be of considerable length, its area should be 
proportionately increased. As an example of safe 
practice :— 

For all lengths up to 20 'yarda, and current up to 50 amperes, 
No. 18 s. w. G. 

For all lengths up io 20 yards, and ourrent ap to 100 speres 
No, 14 8.w.G. 

For all lengths up to 20 yards, and current up to 250 amperes, 
No. 12 8. W. G. 

The connections between metal work and tubing and 
the earth wire also need to be of low resistance and 
permanent character. 

"Tests made with lamp or bell for the continuity of a tube 
system give little indication of the current-carrying capacity 
of the many joints and connections through which a fault 
current would have to be discharged, Whilst. the accidental 


earthing of the tube at one or more points; by contact with 
structural metal work or water pipes, may make such a test 


quite deceptive. 


The principal weakness of the earthing peanda lies in 
the fact that it is not essential to. the working of the installa- 
tion, and the wires and joints upon which it depends may 
suffer damage without the fact being revealed until they 


fail to give the expected protection. 


The rules above quoted are slightly modified by 


paragraph 46, which allows single lengths of tubing to be 


used in dry situations, if adequately enamelled or otherwise 
coated externally with insulation. The protective value of 
enamel is small, and if such tubes do or may touch earthed 
metal work they would be better connected firmly to it, 
whilst metal brackets supporting arc and other electric 
lamps in damp or weather exposed positions should be well 
earthed if they carry the conductors, or are liable to become 
alive by faults arising in the lamps. 

In the Rules of the Phoenix Fire Office (1910 edition), 
the question of earthing is dealt with in a similar manner, 
the need of proportioning the earth connection to the capacity 
of the ‘installation being recognised, but the minimum of 
NO. 14 S.W.G. wire is called for—an unwieldy and unreason- 
ably expensive size for most ordinary lighting work: a bell 
test for continuity is described. The need for current- 
discharging capacity throughout the conduit system is not put 
forward, but apparently only screwed or soldered erms are 
contemplated in the Rules. 

In the Electrical Regulations of the Factory and Work- 
shops Acts, 1901—1 907, the question is dealt with in the 
more general manner peculiar to Governmental instructions, 
and details are left to the owner of the plant. ‘* Farthing” is 
well defined as ** connecting to the general mass of earth in 
such a manner as will at all times ensure an immediate discharge 
of electrical energy without danger." 

The earthing rules offer but little difficulty in con- 
nection with motors for industrial use, as all metal work 
which might become ** live " is generally accessible, and the 
necessary connections can be run substantially and kept urider 
observation ; but in the case of installations in private houses 
and shops, the present condition of earthing PNE is 
unsatisfactory. 

These precautionary measures are looked upon by many 
contractors as vexatious, the cost and trouble involved in 
meeting them is resented, and it becomes a matter of some 
difficulty to ascertain with certainty that a tube system, much 
of which is normally out of sight, has been made capable of 
safely clearing a fault which may arise in any part of it. In 
short, if the letter of the Regulations is observed, the cost of 
the cheaper classes of tube work is increased ; en the other 
hand, if, as is usual, installations are accepted for supply on 
the strength of a few visible connections between the tubing 
and a convenient waterpipe, the combined shock and fire 
risk, small as it obviously is, is distinctly greater than it 
would be if no earth connection were provided. 

In an ordinary house wired with slip- joint tube, a leakage 
current occurring at any point at all remote from the service 
entry will probably have to run the gauntlet of sundry loose 
connections under floors and bebind lath partitions on its 
way to earth. 

Undoubtedly these considerations present one of the 
gravest objections to the simpler systems of metallic conduit. 
Some device is needed to protect concealed wiring mechani- 
cally without involving the danger of spreading a leak, or 
the difficulty of furnishing & completely earthed sheath. 

Steel tube has much to recommend it on the score of pro- 
tection for wires and low cost of erection, and has done much 
to encourage the wiring of small houses during construction, 
for which purpose it is very suitable. 

It would seem worth while to consider the extension of 
the principle of I.E.E. Rule 46, earthing only portions of 
tube within usual reach in wet places, and keeping the 
remainder in isolated single lengths by the use of fittings and 
sockets which actually insulate instead of partially connecting 
as at present; this could be effected by lined sockets or by 
serving the outside of the tube with compounded tape or 
braiding—a similar process is used for the protection of iron 
gas and water mains on the Continent, and would not increase 


the cost of the conduit appreciably, whilst protecting it from 


rust and destruction by ash conerete and plaster. 
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A similar principle is frequently adopted in Continental 
installation work, where most of the wiring is run on wall 
and ceiling surfaces with porcelain insulators, and tubes, gene- 
rally of brass, are employed for protecting switch and other 
wires easily within reach; in such positions the lengths of 
tube are bushed with porcelain at each end and insulated 
from adjacent metal work. 

The ideal method of protecting an installation, where one 
pole of the supply system is earthed, undoubtedly consists in 
& continuous earth-connected metal sheathing, but the diffi- 
culty of securing and maintaining such conditions in the 
thousands of small installations connected to the mains of a 
public supply system suggests that the whole question should 
receive the careful attention of engineers, with a view to pre- 
serving the reputation for safety which electricity happily 
enjoys, and at the same time not increasing the cost of 
wiring work or the anxiety of inspection.—B. 


Qian CEU INN ERN PIC 


NEW PATENTS APPLIED FOR, 1910. 
i (NOT YET PUBLISHED.) 


Compiled expressly for this. journal by Mzsers. W. P. Tompson 4 Co., 
eotri Patent is High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


22,877. "Improvements in and relating to automatic switchin 
devices for d o-electrio machines working in conjunction with acoumu- 
lators." H. F. Fosrer. October 10th. 


38,404. “Improved supporting wire for metal-filaments and a method of 


in and out 


manufacturing same." A. Mownp. October 10th. 

38,488. “Improvements in electrical switches.” C. J. McNavonr, 
October 10th, 
` 28,445. “Improvements in and 


relating to electrical connectors." J. C. 
Royce. October 0th. (Complete.) 
23,440. '' Seen for the use of electrio insulating and other commer- 
cial purposes.“ . P. Rasmussen. October 10th. (Complete.) 

28,474. “Improvements in or relating to type line casting machines.” A. J. 
BovrT. (Electric Compositor Co., United States.) October 10th. (Complete.) 


ae “ Improvements in thermo-electric batteries.” J. BAKER. October 
th. 


28. 4985. Magnifier of gas light and electric light." A. McFABLANE and A. 
McFARLANE. October llth. 

28. 525. Improvements in electric switches.“ 
October 11th. 

28,526. “Improvements in 
switches, fuses and the like." 
(Complete.) 


23,585. ‘‘ Improvements in incandescent electric lamps." G. F. Arwoop. 
[Date applied for under Sec. 91 of the Act, January 3rd, 1910, being date of 
application in United States.) October llth. (Complete.) 

23,536. ‘ Device for protecting the ears and trolley wire on electric railways 
and tramways.” H. McP. DvpoEON. October lith. 

23,538. '‘ Improvements in submarine cable duplex working.” H. W. SrL- 
LIYAN. October llth. 


23,569. “ Improvements in electric pendulum clocks.” 
applied for under Sec. 91 


application in Germany.) October llth. (Complete.) 


23,577. “Improvements in or relating to sparking plugs.” L. MAcQuAIRE. 
(Date applied for under Sec. 91 of the Act, October 30th, 1909, being date of 
application in France.) October llth. (Complete.) 


23,633. “Improvements in or relating to the commutation of the rotor cur- 
rents in polyphase electric commutator machines." SIEMENS Bros. DYNAMO 
Works, LTD. (Siemens-Schuckertwerke G.m.b.H., Germany.) October 12th. 
(Complete.) 

23,634. “Improvements in or relating to polyphase electric induction 
generators." &SikxENs Bros. Dynamo Works, LTD. (Siemens Schuckertwerke, 
G.m.b.H., Germany.) October 12th. (Complete.) 


28,635. “Improvements in portable pedestals for searchlight projectors.” 
BiEMENS Bros. Dynamo Works, LTD., and J. H. BRADLEY. October 12th. 

23,639. ''Improved process for the manufacture of metallic filaments for 
electric lampe." J. ScHILLING. (Date applied for under Sec. 91 of the Act, 
December th, 1909, being date of application in Germany.) October 12th, 
(Complete.) 
23,0. Improved cementing process for the filaments of electric lamps.“ 
J. ScHirLING. (Date applied for under Sec. 91 of the Act, April 6th, 1910, 
being date of application in Germany.) October 12th. (Complete.) 

20,658. Improvements in X-ray frames." P. R. J. WiLLIS. (A. Granger, 
United States.) October 12th. 

$3,669. ‘Improvements in automatic telephone systems." E. NEUHOLD. 
(Date applied for under Sec. 91 of the Act, October 27th, 1909, being date 
of application in Germany.) October 12th. (Complete.) 

23,675. *' Improved method of forming insulating layers of oxides or slats on 
metallic wire, bands or coils, particularly those of aluminium and its alloys." 
E. W. Kurrner. (Date applied for under Bec. 91 of the Act, October 14th, 
1909, being date of application in Germany.) October 12th. (Complete.) 

23,704. *' Mineral electric water heater." A. FEIBUSCH. October 13th. 


23,735. " V in and relating to electric welding." E. B. Koopman 
and PoyTetec WELDING PATENTS, LTD. October 13th. (Complete.) 


23,42. "Improvements in or relating to telephonic apparatus." E. A. 
GraHam. October 13th. (Complete.) 


23,748. "Improvements in and relating to telephone receivers." 
October 18th. (Complete.) 


23,757. Improvements in automatic reversing starters for electric motors. 
J. Horne. October 13th. ( Complete.) 


23,773. ‘Improvements in or relating to electromagnetic winding apparatus 


A. Eckstein and A. C. Heap. 


and relating to spring contacts for electric 
A. EcksTEIN and A.C. Heap, October llth. 


M. Érnorn. (Date 
of the Act, October lith, 1909, being date of 


C. BAEHR, 


for clocks or Other mechanism." A. J. Borur. (Normal-Xeit G.m.b.H., 
Germany.) October 13th. Complete.) 
23,780. ‘Conversion of the ordinary English clock (balance wheel or 


ndulum) into an absolute reliable electric alarm.” 
ctober lith. 


BARAN. Improvements in sparking lugs for internal combustion engines.“ 
A. E. FLEICHER and A. E. DALE. October lith. 


23,831. '' Improvements in electromagnets and other analogous apparatus.“ 
Sociere “* PHI.“ Date applied for under Sec. 91 of the Act. August 6th, 1910, 
being date of application 1n Belgium.) October lith. (Complete.) 


B. H. WALKER. 


. Copies of any of the Specifications in the followin 


98,889, , Improvements in magneto-electrio 


ignition devices for use t 
connection with motor cyoles and the like." D, E. Baowx and C. A. Vam 
VELL. Ootober 14th. 


39,8602. “Improvements in or relating to holders for incandescent electri: 
lamps and shades." J. ROBERTS and J. PRESCOTT. October 14th. 


23,866. “Improvements in starting internal combustion engines.” F. R 
BIxus and Sms Menz ro Co., LTD, October 14th. 


28,800. .'' Improvements in apparatus for controlling electric motors." J. B. 
HiNDLE. October 15th. 


23,894. ‘‘Improvements in ironclad switching, controlling and measuring 
apparatus for electric circuits." A. ECKSTEIN and A. C. Heap. October lib. 


23,902. ''Improvements in electric heating irons." H. Himsr and C, H. 
ARCHER. October 15th. 


29.909. Improvements in alternating-current electric switchgear." B. B. 
GRIFFITH. October 15th. 


23,917. “Improvements in electric bells." C. H. Pearson. October 15th, 
29,988, ‘Improvements in railway rail contacte." 
LOCKING SIONAL Co., Lrrp., J. C. Sykes and R. W. TARRANT. October 15th. 


23,947. “ Electric indicating, annunciating and alarm apparatus.” H. Prxxzi. 
October 15th. (Complete.) 


.. aE AS IE 


PUBLISHED SPECIFICATIONS. 


list may pa aimi 
of Messrs. W. P. THomrson & Co. olborn, W.C., ad u 


295, High 
Liverpool and Bradford ; price, post free, 9d. (in stampe). 


1909, 


SWITCHING DEVICES rox ALTERNATING-CURRENT Circuits. A. C. Heap. 21,87. 
September 18th. (Cogoate application, No. 22,141 of 1909.) 

MEANS FOR AUTOMATICALLY CONTROLLING THE REVERSAL or ELectaicati 
Drivex Macnine Tools. Wiliam Beardmore & CJ and J. A. Syke: 
21,803. September 24th. 

Time-Lac Devices ror ELECTRIC CrirnculT-BREAKERS AND OTHER ELECTI 
APPARATUS. R. Ellison. 24,115. October 90th. 


ELECTRI0 MOTOR AND CONTROLLING BYSTEMS. G. Barker. (H. C. Welch an! 
H. K. Parkman.) 25,205. November 2nd. 
METALLIC CONDUITS FOR ELECTRIC CONDUCTORS. B. L. Myer. 5,88. 


November 9th. 


METHOD or CHARGING Am witH RADIO-ACTIVE EMANAT ONS Yor VENTILITIOS 
Pueposes. C. Schmidt. 97.9025. November 80th. (Date applied for unde: 
International Convention, Decemb.r 1st, 1908.) 


Evtcraic CEILIx Fans. W. Hunt. (P. 8. Swan.) 98,833. Deccmb'r (th. 
METUO or REGENERATING STORAGE BATTERIES. C. Luckow. 99,706. December 
90th. 


APPARATUS FOR ELECTBICALLY TRANSMITTING IMAGES or NATURAL OBJECTS 10 
4 Distance. R. Anderson and N. Anderson. 80,188. December 94 h. (Date 
applied for under International Convention, December 21th, 190.) 


— 


1910. 


CONTROL or ELECTRICALLY OrEBATED BwirCHES. British Thomson H. u 
Co. (General Electric Co.) 1,146. January 15th. (Request noder Sec. Dj 
of the Act not granted.) 

Apparatus FoR Puriryine Ligeips sy Evecraticity. H. 8. Hartman. I, (7 
1,460. January 19:h. 

REGULATION OF ELECTRIC FREQUENCY TRANSFORMERS. Siemens Bros. Dynamo 
Works. (Siemens Schuckert werke Ges.) 4,263. February 2.st. 

MAGNETIC SEAUATOR. G. Rietkötter and A. Kühn. 5,684. March 7th. 

Evectric BwircHES. A. P. Lundberg, G. C. Landberg and P. A. Lundberr. 
8,080. 

Daivinc op TRAIN Licutinc DysAMo-ErkrcrTRIC MACHINERY. Akt Ges. Brown, 
Boveri et Cie. 11,024. May 4th. (Date applied for under In 
Convention, May 5th, 1909.) | 

DysaAMo-ErEcTRIC MacHrNES. Allgemeine Elektricitats-Ges. 14,125. June 10tb. 
(Date &pp'ied for under International Convention, June 10th, 1903) 


" METHOD OF AND APPARATUS FOR ELECTRICALLY lNSULATING ÁBXATOBE Cols 


AND OTHER COREs. R. Meirowsky. 14,961. June lst. 


ALTERNATING-CURRENT SOLENOIDS FOR OPERATING ELECTRIC CONTROLLERS AND 
FOR OTHER PURPOSES. G. A. E. Kohler. 15,417. June 27th. (Date applied 
for under Rule 13, September 17th, 1909.) 


ee —— 
SD 


Belgian Congo.—11.M. Consul at Boma (Mr. H. 6. 
Mackie). reporting upon the development of the Belgian Congo. 
raves that an electrical engineer has arrived at Boma in connection 
with the proposed electrification of the railway between Matadi and 
Leopoldville by utilising the hydraulic power of the Stanley Falls 
The traffic on this line seems to be steadily increasing, the mo 
notable feature being the transport of large quantities of plant for 
the Upper Congo rail ways which are under construction, as well a 
for French Equatorial Africa. All vessels arriving at Boma sr 
deeply laden, and several extra steamers have been chartered to pud 
with the increased activity that has recently taken place. es 
exhausted natural resources of the country, however, leave hut li e 
room for commercial enterprise likely to yield any ed 
benefits, Rubber, which constitutes roughly three-fifths of hase 
exports from the Congo, would seem to offer a fairly sound besis Bs j 
the creation of an industry conducted on modern and scientib: 
lines. According to an opinion recently pronounced by an exper’ 
the climate and soil are satisfactory, but the wrong species 
plants have been selected for cultivation.— Hoard of Trade Jonrne*. 


Stoker Contracts. Among contracts for stokers recenti 
executed by the UNDERFEED STOKER Co. are the fonon 
Falkirk Electricity Works (repeat order), 2 B ; St. Helens Phu 
tion, 1 E: Whitehaven Colliery, 1 E: Luton Corporation, 1E Gist 
foreign business has included contracts with the e 
Spiritus Co., Delft; Nyboe & Nissen, Mannheim: Milan Gas aa 
Perks, Dane & Co., Sydney; Kung Yih Mill, Shanghai; Aza 
Neuva Rosario Co., Granada, 


W. R. Srxxs Inrzg. 


—— — 


om — = 


-—— 
— — — — — 
ga 


Tae 


ELECTRICAL REVIEW. 


Vol. LXVII. 


NOVEMBER 4, 1910. 


No. 1,719. 


ELECTRICAL REVIEW. 


Vol. LX VII.] CONTENTS : November 4, 1910. (No. 1,719. 
Electrical Plant for Steel Works and . ves e. 1729 
Metalite Limited ... à wee e. 730 
Electrical Contractors’ Grievances. e. 730 


Free Labour Congress M : : os : 731 
| Engineering and Civilisation Sas - es eee aie Tl 
Prosperity in the U.S. 4 Ssi 880 ess yes .. 732 


“ Twenty-seven Millions— " sie 732 
Small Motor Drives : The Unappraised Factor Cllus.)... e. 733 
Correspondence :—Trade Suicide .. e. 733 
Tests on Bitumen Cables. —Bringing Them ‘Together e): 734 
The Association of Mining Electrical Engineers . es. 734 
Lightning FFF Street Lighting e. 734 
Municipal Trading ve el. 734 
Earthing Regulations i in 1 Practice 808 vis - .. 736 
A New Traction Motor (iws.) ... ssa e. 736 
New Electrical Devices, eee and Plant (illus, Y ax vee 737 


Legal ... was axe es wee 738 
Proceedings of Institutions : — 

Large Gas Engines and their Troubles gu e. 739 

The Self-Propelled Vehicle ... aes eae e. 740 

Electrical Progress in the United States ves eae e. 740 
Fire Prevention in Germany Gus.) "M "S s . 742 
The Less Important German Firms sae i ns e. 743 
Business Notes T: 988 k E sae (vk ux 143 
Notes LII ose eee ese eee eee [EE (EAJ (KEJ 751 


City Notes oe sient, we TDM 
Electric Tramway and Railway Traffic Returns T e. 756 
Stocks» and Shares nee ove sue woe 756 
Share List of Electrical Companies 295 eue Wes 757 
Metal Market. Fluctuations in October - 759 
The Book-keeping and Accounts of e Undertakings 759 
Reviews i 760 
Electricity and the Panama Canal. oe | (HDi). 761 
Uses of the Induction Balance and its Applications i in Tele- 
phony (illus.) - és —. 764 
Demand for a British Empire Trade Mark 865 *. 765 
The Right to Alter the Price of Electricity. Ses *. 766 
On the Winning Side sek sas e. 767 


Foreign and Colonial Tariffs on Electrical Goods T e. 768 
New Patents Applied For, 1910 ... «s oe eve e 768 
Abstracts of Published Specifications T 768 
Contractors Column... Advertisement pages xxii, xxiv and xxvi 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


TO RE OBTAINED BY ORDER FROM ANY MEWSAGENT IN TOWN OR COUNTRY, 
OFFIOE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: '"Aezzxar, Lompon.” Code, A BO, 
Telephone Nos.: Holborn 988; Central 4425 (Editorial only). 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse & Co 
ADVERTISEMENT RATES ON APPLICATION. 
The “Electrical Review” is the 5 medium of the Electrical Trades, 


BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—Per annum, postage inclusive, in Great Britain 
Behr pui eb Sd. ($5.90). To all other oountries, £1 10s. i 
Oases for Binding can be had, price st free 3a 9d. 

GN AGENTS. — New York: D. van 5 5. urray Street. 

OnT.: Wu. Dawson & Sons, LTD., Bertie RE Chambers. Paris; 

— rard CHRVILLET, 22, Rue de la Banque. Berlin: AsHER & Co., Unter 


Cheques and Postal Orders (on roe non London) to be mad 
Mr. H. ALABASTER, 4. Ludgate Hill, E. C 5 


THE 
UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY'S). 


1911 EDITION 


= NOW IN PREPARATION. 
H. ALABASTER, GATEHOUSE & co., 


4, Ludgate Hill, London E.C. 


rs’ numbers bound, includin 1 to io 4s. each volume. 


ELECTRICAL PLANT FOR STEEL 
WORKS AND COLLIERIES. 


THE result of the Appeal Case by which the Ilgner Patent 
No. 7,188, 1902, relating to improvements in the control of 
electrically-driven reversible rolling mills, has been declared 
to have no subject, matter, is of very considerable importance 
in connection with both steel works and collieries. — The 
decision in question has a more immediate bearing on the 
former than the latter, but as the combination of a fly-wheel 


with a varying-speed motor is the chief portion of the patent, 


it has, to our mind, equal application to colliery winding as 
to rolling mills. "3 

In this respect, therefore, the combination known as the 
Ilgner system is now, to all intents and purposes, open to 
every electrical manufacturer. Many manufacturers had 
declared that there was nothing to prevent them from utilising 
electrical machinery in a combination similar to the Ilgner, 
but the declaration of the Appeal Court effectually clears tlie 
air and disposes of any potential claims for royalties. 

While there has been, during the last few years, a 
moderately wide application of electricity in steel works, it is 
only within the last 12 months that the use of electricity 
on a large scale has been adopted by the British steel manu- 
facturers. In this respect they have lagged very much 
behind their Continental confreres, but there are certain 
reasons which may be held partly to account for this. 
Primarily the somewhat unsettled state of the steel trade 
has been responsible, and we must further admit the con- 
servative tendencies of our home manufacturers. — There is, 
in reality, a good deal more electric driving in steel works 
than is generally supposed; but while we can point to fairly 


. comprehensive schemes of electric driving in steel works in 


many parts of the country, the examples of reversible rolling 
mills driven by electrical means are still comparatively rare. 

It is not difficult to give a number of cases of non-rever- 
sible rolls being driven electrically ; indeed, there are some 
remarkably fine examples on the north-east coast, some of 
which have been carried out entirely by British elec- 
trical manufacturers. There remains, however, still a 
great deal to be done in this direction, and it is very satis- 
factory to learn that two or three of the largest steel makers 
in the country. are seriously considering the details of 
schemes under which their works will be completely 
equipped for electric driving, the most significant item 
in such schemes being the utilisation of the electric motor for 
driving reversible rolls. 

It is anticipated that gas-engine plant supplied with 
blast-furnace gas will be employed to a very considerable 
extent. As we have often pointed out, gas engines have been 
largely employed in many parts of Germany, and with very 


great success. It does not alw avs follow that, because there 
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is an abundance of gas available, a gas engine scheme is 
always the best; indeed, there are steel works on the Con- 
tinent where the original plant consists entirely of gas engines, 
but more recent additions have taken the form of gas-fired 
boilers and large steam-turbine units. However, the main 
fact that we desire to emphasise is that whether gas engines 
or steam turbines are employed, there is likely to be a very 
marked development among the steel manufacturers, in both 
England and Scotland, within the next two years, and it is 
to be hoped that the British manufacturer will obtain his 
fair share of the work. 

It is hardly necessary to say that the application of electric 
driving to colliery work has gone ahead remarkably quickly 
during the last few years, but notwithstanding the great 
success which has been achieved in pumping and haulage, it 
has been considered by the British coal-owner that there 
are distinct limitations to the application of the electric 
motor to winding. It is true that the conditions in this 
country very often do not lend themselves to an economical 
electrical winding scheme on account of the very high 
capital costs of the electrical plant, but we think that 


colliery managers and engineers have been apt to generalise. 


a little too hastily on the subject. It has been grudgingly 
admitted that electric winding has great possibilities when 
applied on a small scale, but it has been declared that in 
cases where two or three thousand tons of coal are raised 
from one shaft per day, the electric winder will not 
compare either in first cost or economy of working with the 
low-speed horizontal engine. 

First cost has certainly been a very important factor 
operating against the electric winder, but with the re-arrange- 
ment of work necessary under recent legislation, it is becoming 
recognised, particularly in new schemes, that electric winding 
has very distinct advantages over steam winding. 

We do not propose, at this juncture, to discuss the merits 
of the two systems, but it is pleasing to note that in certain 
cases where electric winding was previously condemned, the 
owners in the case of new sinkings have decided to put in 
electric winders, and these on a very large scale. 

Here, again, is a direction in which we trust the British 
manufacturer will be able to give a good account of himself, 
and from information we have received, it would appear that 
in some cases, at least, the British coalowner is inclined to 
place himself entirely in the hands of the home manu- 
facturer. 

In comparatively old collieries, where it would not be 
worth while to change from steam to electric winding on 
account of the large capital cost, there is a strong tendency 
to put in mixed-pressure turbines to work in conjunction 
with the winding engines, and we have already noted several 
instances where most economical results are being obtained 
from such an arrangement. 


PROCEEDINGS at statutory meetings are 
sometimes limited to statements that such 
meetings are held as a matter of necessity to conform with 
the requirements of the law (an unexpressed but generally 
implied opinion that the law lacks wisdom pervading the 
meeting), and the directors expressing their cordial thanks 
to those shareholders who have been good enough to form 


Metalite, Ltd. 


the requisite quorum, and enable them to comply with a 
formality that might well be dispensed with. Occasionally, 


however, a statutory meeting is utilised with all seriousness 


as a means of enlarging on the promising features of an 
enterprise, the publication of the report of the proceedings 
forming a sort of supplementary prospectus. The 


Statutory meeting of  Metalite, Ltd., held on the 


28th ult., was rather of the latter order. The 
chairman recounted that the minimum subscription 
of 150,000 shares had been duly applied for and 
10s. per share paid thereon ; he deplored the limitation of 
their existing manufacturing facilities whereby the company 
* had been regretfully compelled to refuse for delivery during 
the present season orders approximating to 980,000 lamps“: 
he dwelt on the “keen competition between varius 
municipal corporations“ to induce the company to build a 
factory “ in their respective districts "—a competition which 
was only natural, as the business ‘holds out even 
promise of attaining to phenomenal proportions,” which 
must mean an important development to the chosen town— 
and so on. The managing director succeeded th: 
chairman, and indicated that the factory, which had leu 
the subject of such keen competition amongst municipal 
authorities, had involved the investment of £7,000, but “tle 
eagerness displayed by the various municipal corporations" 
had a very obvious reason—the potentialities were so vat 
that the establishment of their factories in particular di- 
tricts ** must inevitably add considerably to the prosperity cf 


the respective localities." An analysis of orders in hand 


showed that when completed they would produce a net profit 
exceeding £160,000 ; this included, of course, several con- 
tracts spread over a term of years. A number of firms had 
intimated that they would confine themselves to the sale of 
British * Metalite" lamps—when the company was in à 
position to supply them with their requirements. Such 


facts must be a source of keen gratification to the share- 


holders, as they were to the directors, because “ they pree 


that the public are being educated up to the fact that the 


British-made ‘Metalite’ lamp surpasses its rivals“ a 
80 On. 

In the course of further remarks, Mr. Metcalfe said “be 
thought the shareholders would be delighted, at the e of 
the coming year, with the dividend that they ww 
receive. 

The statutory meeting is for the purpose of recording whet 
has taken place since the incorporation of a company. In the 
case of Metalite, Ltd., the proceedings indicate that 150,0" 
shares have been allotted, and 10s. each subscribed ; £75,000 
is thus available, less such underwriting commission as may 
have been paid (9 per cent. was allowed for this purpose by 
the prospectus). The preliminary expenses payable in cash 
were estimated at £18,000. The net amount available for 
the purposes of the company would thus be approximately 
£50,000, and of this the shareholders must be gratified to 
learn that at least £7,000 has been invested in such tangible: 
assets as lands and buildings. It will be well for eH 
interested to remember that the nature of the dividend to l* 
declared at the end of the coming year will be better known 
when that time arrives: in the meantime the report of th 
statutory meeting should be studied for its records of facts 
and but little attention paid to inferences and prophecies. 


THE members of the Electrical is 

55 tractors’ Association (Inc.) held a meet 
Grievances, at Frascati's Restaurant on Tuesday afuT- 

— * noon last, to discuss e paper by Mr. 
Ratcliff on ** Means to be Taken to Increase the Status and 
Efficiency of Our Association.” There was only a smail 
attendance, but those present fully appreciated the difficulties 
of the situation. At the present time the honest wiring e" 
tractor is attacked on two sides. On the one hand he has to 
defend himself against the attempt of the municipal electri!) 
supply undertakings to wire premises and sell electrical acne 
sories, using the rates as the financial basis of their operati!" 
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aud, on the otber, against the dide firms who carry 
out the shoddy work which does so much to bring electric 
lighting into disrepute. 

The author of the paper, and all the speakers, agreed that 
tine best method of proceeding was to insist upon a high standard 
of work from every member of the Association and (et that tell. 
Instance after instance was cited of cases where wiring was 
carried out in defiance of all wiring rules, and was yet passed 
by station engineers and fire insurance offices. It was freely 
stated that in certain suburban districts from 50 per cent. 
to 75 per cent. of the wiring would not comply with the 
I. E. E., or, indeed, with any other effective wiring rules. 
Our own observations in some districts confirm this, and 
we are glad to note that the Association has deliberately 
decided to make a stand for good work. Various sug- 
gestions as to the best means of doing this were brought 
forward, and finally referred to a committee for further con- 
sideration. The question of rules was considered, and it 
was decided that it would be best to adhere to the I.E.E. 
Rules, and insist that not only the work of their own 
members, but also that carried out by municipal or other 
contractors, should be as far as possible made to conform to 
the same standard. In our opinion, this was a wise step ; 
the I.E.E. Rules are now generally recognised, they are fairly 


well understood, and they form the standard of practically 


all the important fire offices. 

Very little reference was made in the discussion to 
the skill of the individual workman, though much was 
said as to the need for careful inspection, but we think that 
a real need is the provision of some test of fitness for the 
workman and the general insertion in lighting specifications 
of a stipulation that all foremen and chargemen at least 
should hold a certificate of ability from some recognised 
centre —either the Electrical Contractors’ Association, or 
some other representative body. In this suggestion the 
practice in other trades where much responsibility depends 
upon the individual worker is followed. If this were 
generall done, and the worker knew that the discovery of 
bad work might have serious consequences for his own reputa- 
tion, as well as for that of his employers, he would have a direct 
incentive to see that all instructions given him were carried 
out in an intelligent manner. House wiring is to such a 
large extent carried out away from the employer's direct 
. supervision that it is especially important that his sub- 
ordinates should be technically competent and individually 
responsible. It is along this line that we feel the Associa- 
tion will carry on its most useful and effective work. 


THE eighteenth Annual Congress of the 


The Free Labour National Free Labour Association has been 


. Congress. 


Memorial Hall, Farringdon Street, E. C., and, judging from the 
information before us, this Association appears to have been 
quietly doing a considerable amount of useful work during 
the past year. The Association was started in the year 
1893, when a few Thames riverside workmen banded them- 
selves together with the object of protecting their right to 
work free from the dictation and tyranny of trade unionism. 
Notwithstanding the antagonistic attitude of the existing 
Trade Unions, an Association has been built up which now 
numbers almost 800,000 members. The members claim to 


be free traders in the strict sense of the term, selling their 


labour in the open market, and obtaining the best terms they 
can get for it. They recognise that labour. is a. saleable 


commodity, and the law of supply and demand holds good 


in this department as in all others. 


In, his presidential address Mr. J. W. Roberts, of a 


Ham, put this pertinent question :— 


I would ask, is there any other section of the commercial manu- 
facturing or business industry possessing, or assuming to possess, 
and ‘exercising. the rights and authority claimed by trade com- 
bimations? For instance, is it permissible for the sellers of coal, 
iron, timber, cotton, silk, linen, leather, &c.,. to combine, and by 


meansof picketing and so-called peaceful persuasion, prevent 
or intimidate purchasers buying elsewhere than from, members of 


the combination ? 


held during the current week at the 


This is, of course, what Trade Unionists endeavour to do. 
That is to say, they try to prevent any workman who is not 
a member of one of the trade combinations from obtaining 
employment and selling his labour at any price whatsoever. 
Largely owing to the work of the Free Labour Association, 
the chief offensive weapon of Trade Unionism, namely, 
strikes, has been broken, and it is generally admitted now 
by Trade Unionists themselves, that, as the C/arion puts it, 
" Strikes are played out.” 

The National Free Labour Association claims that during 
its 18 years’ existence it has defeated 650 senseless strikes, 
the latest which it had a hand in breaking down being 


‘that on the North-Eastern Railway. 


Judging by the remarks of the President, it would appear 
that the work of the Association is a somewhat thankless 
task, because, after its members have helped employers to 
keep their works going during strikes of Trade Unionists, 
and put up with intimidation, insults and violence, they are 
generally cast off as soon as the strike is settled, while the 
unionists are taken back to work on the old basis as though. 
nothing had happened. 

As we have pointed out many times before, Trade Unions 
are all very well when their operations are kept within. their 
proper and legitimate sphere, and they have, as benefit 
Societies, been of great service to their members. If in the 
future they decide to confine themselves to this beneficial 
work rather than seek to become a great political power and 
to dictate the terms upon which the manufacturing industry 
of the country shall be conducted, it is possible that they may 
yet arrest the rot which has set in, and which, unless 
checked, will prove fatal. 


IN his presidential address to the Insti- 
€ FAM aae tution of Civil Engineers on Tuesday last, 
Mir. Alexander Siemens discussed the share 
that had been taken by the engineering profession in bringing 
about the present state of civilisation, going back as far in 
history as the fifth century s.c. He pointed out that in 
literature, art and philosophy, we were even now not greatly 
superior to the ancient world, but in engineering enormous 
advances had been made. Progress had been due chiefly to 
improvement of the means of communication and to the 
saving of manual labour by the introduction of mechanical 
power, which had jointly resulted in & general lowering of 
the cost of obtainables.” On this last feature the President 
laid special emphasis, regarding it as the most important 
factor of modern progress. The fallacy of the workman’s 
theory that labour-saving machinery makes for reduction of 
employment was ably demonstrated, as well as that of 
* restriction of output,” which, by increasing cost of produc- 
tion, diminishes demand, and thus, far from reducing unem- 
ployment, actually has precisely the opposite result. 

The infinite possibilities that lie before us were well 
exemplified by reference to Hertz's discovery of the propaga- 
tion of electric waves, which has since given rise to 
wireless telegraphy, and the primitive knowledge of elec- 
tricity possessed by mankind for nearly 2,000 years before 
its vast capabilities were realised ; Mr. Siemens pointed out 
that our knowledge of the properties of radium was ina 
similarly embryonic condition, and plausibly suggested 
that in the future no less astonishing developments might 
arise from this source. 

Following up his original line of thought, Mr. Siemens drew 
the inference that lowering of cost should be the guiding prin- 
ciple of all engineering design, and this led him to draw a 
broad distinction between “contractors’ work and manu- 
factured products. In the case of the former, the engineer 
must be the real expert and provide the whole of the 
design ; in the case of the latter, it was impossible for the 
consulting engineer to be familiar with the details of their 
manufacture, and the trained experts eugaged in manu- 
facturing processes must necessarily know more about them 
than outaiders. 

Some engineers, it was said, took advantage of this cir- 
cumstance by specifying results only, and utilising the pro- 
posals put forward by tenderers for the purpose of drawing 
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up complete specifications ; apart from its moral iniquity, 
this led to waste of time, and it could not be stopped 
even by Act of Parliament, so long as the results obtained 
were satisfactory. 

In this connection the excellent work of the Engineering 
Standards Committee was of great value, both to the con- 
sulting engineer, enabling him to specify suitable tests, and 
to the manufacturer, who was thus enabled to standardise 
his products. The Committee, however, must constantly 
extend the scope of its operations to new products, and revise 
the specifications already issued. 

The rapid development in the motor-car industry, due to 
the removal of restrictions on speed, which had lead to the em- 
ployment of thousands of British workmen, had, he thought, 
encouraged Parliament to pass the Patent Act (1906), 
making the working of patented inventions obligatory. 
This Act, in the author’s opinion, did nothing more than 
carry out the spirit of the original Statute of Monopolies of 
1623, which was designed not so much to encourage inven- 
tion as to establish new industries in this country. Progress 
was not the result of flashes of genius, but of patient 
plodding work and careful study; for this reason the 
colleges should occupy themselves mainly with teaching 
science—that is, the natural laws upon which the art of 
engineering, or of any other profession, is based. 

Finally, the President foretold the extension of standard 
specifications to international agreement, which is already 
being carried out in the domain of electricity, and the 
eventual adoption of the metric system in this country, con- 
cluding 4 thoughtful and illuminating address with an 
exhortation to his hearers to continue without slackening 
their efforts for the advancement of civilisation, which had 
been so fruitful in the past. | 


ELSEWHERE in this issue we give an 
. abstract of the inaugural address of Mr. 
J. S. Peck, at the first of the meetings of 
the I.E.E. this session. The address is of exceptional 
interest, as illustrating the remarkable contrast between 
electrical manufacturing conditions in the United States and 
those obtaining here. 

Many of the differences are, of course, due to purely 
natural causes, such as the development of power transmis- 
sion over very great distances at extremely high pressures, 
in order to utilise the water-power with which the country 
is so abundantly endowed ; but others arise out of social 
conditions which might equally well exist elsewhere. 

An output of no fewer than 1,000 watt-hour meters a day 
from a single factory, for example, represents a rate of 
development which is:simply amazing ; the progress made in 
electric traction on railways also excites our envy. We have, 
however, boundless faith in the future of electricity in this 
country also, and we look forward to the day when all our 
wcrks will also be employed to their utmost capacity. In the 
meantime, we commend the address to the notice of our 
readers. 


Prosperity 
in the U.S.A. 


5 WE were interested the other day in a 
Twenty-Seven fetter written to the Times by Mr. A. 
Millions —- ^ 

Mosley on the importance of there being 
established some kind of State supervision of concerns in 
which the public invest their money. Those who, by study 
of prospectuses, or by experience, know something of the 
pitfalls that are prepared for the unwary by the promoter of 


the undesirable class, are generally on their guard against the 


affectionate advances of these gentlemen. Furthermore, such 
people have learned the wisdom of geographical distribution, and 
if they incur a loss—well, it is a loss, and there's an end on 't. 
What they lose on the swings, they make up on the round- 
abouts as, to mix the metaphors, they do not put all their eggs 
into one basket. But what of those who have not learned 


the lesson, who know nothing of the pitfalls, who still believe 
every man honest until to their cost they find him otherwise? 
These are not warned by the criticisms of financial papers, for 
such seldom appear, and, when they do, are not seen by the 
gullible sections of the community. The establishment 
of an effective supervision is a subject bristling with 
difficulties, but something must be done sooner or later 
for the protection of the public against itself. That 
uninitiated old people should risk their life's savings 
in the hands of a man who offers a high rate of interest, is 
as pitiful as it is remarkable in these generally hyper- 
suspicious days. The mere offering of the high rate of 
interest stamps a concern as unsound. If ‘only that 
lesson were learned well, and the people would rest a 
contented as they can with a small percentage retam 
on an intact capital, there would be no need for more 
protection than obtains at present; but how to get that 
lesson learned—that is the question! We cannot help 
thinking that if our daily newspapers and financial Pres 
would indulge in a little more independent and sweeping 
criticism, instead of publishing just what prospectus adver- 
tisers tell them to say (the printed “editorial notice” that 
accompanies the prospectns, to wit), rottenness would be 
exposed in more cases than it is, and investors would be 
saved even after their applications had been put in. 
It is scandalous that the gullible ones should be 
ruined because of their ignorance; yet can we find a 
workable remedy without putting a restraint on enter- 
prise? We trust that the suggestion in the Times corres- 
pondence will not be allowed to pass unnoticed. We are not 
eager for the protection of those who knowingly indulge ina 
speculation, as most people were doing during the rubber 
craze recently—if they lose, they have themselves to blame; 
and always there is the subsequent punishing power of te 
law for the offender to reckon with. We are concerned for 
quite another class, as we have stated. We should like to 
see the whole question threshed out to decide, once for all, 
whether something cannot be done. There is another 
aspect of the matter which must not escape attention. lt 
is not only the helpless investor who suffers from unsoand 
concerns being foisted upon the public by means of prospec- 
tuses filled with extravagant claims and promises. Indus- 
tries may receive a set-back as the result of public confidence 
being shaken through money being lost. For a variety 
of reasons electrical affairs do not possess that glamour that 
once lured investors like bugs round an American arc lamp. 
We ought to see to it that only sound propositions are 
allowed to pass through the public subscription stage, oF 
electrical securities will be dragged still further into dis- 
repute. But if the newspaper press is silent when it ought 
to give wide publicity to expert electrical criticism, the latter 
may come to pass. 


German Enterprise in Austria.—It is reported that 
the works of the Austrian Bergmann Electricity Works Co., pias 
was formed by the Bergmann Co., of Berlin, about a year 280 
establish manufacturing plant at Bodenbach, has already : 
considerable progress. The metal works and the insulating m is 
factory have already started operations, and the cable 1 
expected to be opened this year and the machine works in March, 131! 
It is stated that the orders already on hand will occupy the 
ments now at work for a considerable time. An installation depart- 
ment and sales organisation have been established in Vienna in woi 
junction with the Bodenbach Works, in which about £166, ed st 
being invested, although the ordinary capital was originally fix 
only £20,000. 


Application for Patent Extension.—THE by 
MUIRHEAD WIRELESS AND GENERAL TELEGRAPHY SYNDICATS 
LTD., 7, Cartaret Street, Westminster, is applying for an ares 
of letters patent granted to Oliver Joseph Lodge, of Liverpoo 


1897 (No. 11,575). 
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SMALL MOTOR DRIVES: THE UNAPPRAISED form of power displaced, this could not be done 
: directly; for the power displaced in such cases 


FACTOR. 


THE small drive is distinguishable from the bulk of work 
En sai of being electrically driven, by a factor somewhat 

ifficult to appraise directly, or indeed at all except in terms 
of something else. 

Hitherto the electric motor has won its chief victories in 
supplanting power machinery of one kind or another, the 
commercial value of which can be estimated directly in 
money. It has now, by diminishing its power—stooping to 


Motor DRIVING 32 SEWING MACHINES, 


conquer, so to speak got firm foothold in another field, viz., 
that of the treadle and the hand-wheel in their numerous 
forms. In other words, it is attempting to abolish the 
human hand and foot as producers of power. What is the 
precise money value of the human hand or foot in this 
connection ? | 

The field is a very large one. The little things of life 
are more numerous than the big, and this field presents an 
inexhaustible source of interest to the inquiring mind (and, 
incidentally, an inexhaustible source of business for the 
makers of small electric motors). Even a generic, as 
opposed to a specific, list of small machines hitherto driven 
‘by hand or foot, which can be driven by the small motor, 
would run into hundreds of entries for every ten in the 
large power field. Take, for example, a dentist's operating 
room only (leaving the workshop out), that excruciating 
instrument the drill, with the grinder, buffer and raw, 
represents calls for power as persistent almost as the patient's 
prayer for it: A very diminutive motor will do all this work, 
not, indeed, setting free the dentist's hands, which are free 
already, but, what is almost as important, as every workman 
knows, setting his feet free ; for without a good steady pur- 
chase with the feet, the rest of the man when standing loses 
efficiency and frequently temper. "Take, again, the routine 
work of a big hotel: from kitchen to attic we get a long list 
of small jobs usually done by hand, to almost all of which 
the motor can now be applied ; knife-cleaner and grinder, 
silver polisher, dish and clothes washer, peeler, crumber, 
chopper, mixer, carpet-sweeper, massager, hair-drier, &c., not 
to speak of the mechanical piano-player and the cue-chalker. 
A working jeweller's presents a similar list of possible small 
motor drives; and the dozens of other crafts, trades and 
industries present like lists just as possible. And the factor 
throughout which calls for appraisement is merely the value 
—even approximate—of the displaced foot, hand or finger, 
or all three, operating the machines. 

The British Westinghouse Co., who are now specialising in 
smal] motors, tell us that they recently installed a 3-H. p. 
motor for driving 32 sewing machines at a North London 
blouse maker’s, and interested themselves in investigating 
the results. What the motor here replaced was precisely 
32 girls’ feet. Here was a case apparently simplicity itself. 
Yet when it was attempted, for the purpose of comparison 
with the motor, to put a money value on the particular 


is a mere mechanical by-function of the skill actually 
employed to do something quite different, namely, to stitch 
blouses carefully according to pattern, and in a given time, 
an indistributable component of that work. (Incidentally, 
the. sagacious small-motor salesman would therefore, it 
appears, be well advised to drop that end of the stick 
altogether, and talk in another direction.) The Westing- 
house Co. asked the proprietor of the above factory to put a 
figure on the difference in money-making value of each 
sewing machine after the electric motor was installed. The 
reply was that, roughly speaking, each machine was worth 5s. 
to 10s. a week more, according to 
the amount of work going through, 
that is, taking all components: speed 
or quicker output, and better product 
by reason of greater attention and care 
given to the work. 

As £8 per week—taking the lower 
figure given—appeared to be a remark- 
able addition to profits, the proprietor 
was asked how the capital cost had been 
distributed, and what was the cost of 
electrical energy, upkeep and repairs. 
The reply was that these things were not 
worth considering. Allowance had been 
made-for what was called the real 
additional expense—.e., the cost of 
electrical energy per week—which had 
been deducted. 
never went out of order and never required 
attention. So the precise statistician was 
here again stumped. As a matter of 
interest, the actual capital cost involved 
—which had been written off at once in 
a lump—covered motor, main shaft, countershafting, and 
cone friction clutches attached to the treadles for throwing 
the machines in and out of operation. This total capital 
cost, liberally estimated at £48, would disappear at the end 
of the sixth week, and future work would apparently bring 
in the elear additional profit. Apparently it is only in the 
Law ‘Courts that the money value of a hand or foot can be 
accurately appraised. 

A corner of this blouse-maker’s factory is shown in the 
accompanying illustration, showing how the motor drive was 
carried out in this instance. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


the following week. Corr should forward their communi- 


cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our vossession, 


Trade Suicide. 


A most extraordinary case of unfair trading has recently 
come to my notice. A certain manufacturer of metal- 
filament lamps has recently introduced a scheme providing 
that lamps bought from him are not to be resold under list 
prices. This is most excellent, and one would think that 
the tradesman, that is to say, the middle-man, who has to 
live by the profit that he makes out of the resale of goods, 
had at last come into his own; but, strange to relate, it is 
found that this very firm is itself offering to houses of 
business not even remotely connected with the engineering 
trade, and who only buy lamps for their own consumption, 
exactly the same trade terms as it gives to the genuine 
tradesman. That is to say, the manufacturer constitutes 
himself a most formidable competitor, depriving the trades- 
man of his power to use his judgment in quoting for lamps 
at a discount, enabling him to compete with other firms, 
and at the same time going behind his back, and offering 
the full discount to the unfortunate tradesman’s customer. 

Is it not time that some strong combination in the elec- 
trical trade were formed to look after the interests of the 
middle man, who ought to be, if only allowed to make a 
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bare existence, the manufacturers’ most useful agent? The 
argument used by the manufacturer in the present case is 
that he gives discount to these firms—who may be tea 
factors, butter merchante or collar manufacturers—because, 
forsooth, they have an engine to drive their machinery, with 
aman to stoke the boiler—in other words, an engineering 
staff and plant! 

If this extraordinary method of trading interests anyone 
concerned in trying to organise, in a sound manner, the trade 
connected with electrical engineering, I shall be very happy 
to give him full particulars. 


W. P. Adams. 
London, S.W., October 25th, 1910. 


Tests on Bitumen Cables. 


With reference to a letter by “ Mains“ dealing with the 
above article, I am indebted to him for his appreciative 
remarks and for his criticisms, which I will proceed: to deal 
with. | 

I cannot inform him as to the composition of the soil 
which I experimented with, as I am not a chemist. It con- 


tained very little clay, cinder or sand, and was what I might 


term inferior garden soil. This soil was artificially kept very 
damp during the test, which extended over a fortnight ; and 
in spite of this excess of moisture, the Pg-in. hole through 
the insulation apparently closed up, as shown by the high 
insulation resistance obtained at the end of the test. His 
remarks regarding the temperature curve (fig. 1) are quite 
correct, but I do not consider the curve valueless from a 
practical standpoint. It shows clearly how the soil sur- 
rounding a defective cable may become very hot and dry in 
course of time, thereby reducing the amount of current 
flowing to earth. His suggestion regarding the test shown 
in fig. 2 is a good one. My only objection to it is that a 
variable resistance suitable for obtaining exactly the same 
current at either end, might not always be available. The 
formula given is, of course, easily simplified, but was given 
in full, so as to show at a glance how it was arrived at. 

Dealing with Mr. D. Hilton’s remarks which appeared in your 
issue of October 28th, I have had little experience with bitumen 

and paper-insulated concentric cable. Cable of this class 
will probably have a large proportion of paper to bitumen. 
The paper on the cables with which I have most experience 
was only one or two layers in thickness. It is used simply 
to keep the wires clean and to prevent any decentralisation 
of the cable due to possible softening of the bitumen. The 
chance of moisture creeping along cable of the kind just 
referred to, especially when laid solid in compound, is very 
remote. 

W. A. Toppin. 


Bringing them Together, 


I note, with feelings of amusement and lively apprecia- 
tion,“ Degede's kindly suggestion to the * Expert” with 
reference to the Aberdare appointment!!! in the current 
issue. 

Might I suggest that this modest, yet accomplished, 
gentleman should retain his berth, where he is engaged at 
present and is giving satisfaction,” and accumulate yet a 
little more “filthy lucre,” when he could then negotiate 
(with a view to purchasing outright) with some lucky holder 
of the £200 per annum appointment he requires. 

I am perfectly willing to accept the remainder of the 
reward for my suggestion, with the comforting thought of a 
duty fulfilled. 
| Mariner. 


The Association of Mining Electrical Engineers. 


With further reference to this matter, my reason for not 
continuing this discussion is not because I hare no heart to 
do so, as stated by * Non-Council Member," or because J 
cannot answer the questions, I consider I am fully com- 
petent to carry on a discussion without tlie aid of any other 
person to help me. 

I again say that I will not enter into a discussion by 
correspondence with anyone who does not apparently know 
anything of the doings of the Association, and who also 
makes wilful misrepresentations in his correspondence. 


I offered to meet Non-Council Member,” and enter into 
a discussior? with him. He refuses this. It would be 
absolutely stifled by the opposition," he says. What opposi- 
tion? I can almost anticipate his answer, ** The colliery 
managers." Now, I am prepared to give a guinea to the 
Electrical Trades Benevolent Fund if he can prove any 
meeting, council, or branch (except Cumberland branch) 
meetings where colliery managers have either been in the 
majority or even strong enough to oppose any proposition 
put forward by electrical members. The same offer is open 
if he can prove his false statement that the colliery elec- 
trician was only asked to come in after everything had been 
arranged about the colliery manager member by the 
promoters. . 

lam prepared to let the Editors of this journal decide 
these points. | 

This is my final letter, and I conclude the same by saying 
that I will do all I can towards the consummation of the 
original objects for which the Association was founded, and 
which I am convinced will take some little time to achieve. 

The Editors of this journal criticise our Association. | 
reply to same, and they express no further comment. Am! 
to understand that their silence means accordance with nit 
views ? 

i l A Council Member. 


Lightning Conductors. 

[ feel an apology is due to “ A. W. P." for my apparent 
neglect in replying to his suggestion in the Review of 
October 7th, that I should endeavour to arrange a public 
debate on the above subject. 

I am afraid, however—if my experience is anything to 
go by—that a public debate is not quite the best method of 
getting the information I would like, for each speaker 
apparently sets himself out to make a formal speech on things 
in general, instead of sticking closely to the point at issue. 
Besides, if we had a debate arranged by an Institution, we 
should have a lot of people there in evening dress looking 
awfully solemn and intelligent, and everything would have 
to be arranged in a very high and lofty style, whereas the 
informal gathering mentioned in my earlier letter would be 
conducted on quite different lines. I- can imagine, for 
instance, Mr. Hands saying to me—as I repeat for Mr. K. 
Hedges's benefit the well-worn formula Say when — Le 
here, old chap, don't believe those tales about iron c 
ductors and all that sort of thing; they come from Birming- 
ham, and you know what Birmingham is famous for“. 

No! I think we cannot do better than hold our litte 
meeting at, say, Simpson's or the Coal Hole." 


W. H. B. 


Holborn Street Lighting. 


Referring to the paragraph in your current issue on the 
above subject, in which it is stated that the Committee of 
the Holborn Borough Council have given directions that the 
Metropolitan Electric Supply Co., Ltd., and the County of 
London Electric Supply Co., Ltd., should be invited to make 
a public demonstration in street lighting, I should be obliged 
if you would allow me to point out that with these com- 
panies should be associated the Charing Cross, West End 
and City Electricity Supply Co., Ltd. 

E. Canliffe Owen, 
Secretary, Metropolitan Electric Supply cb. Ltd. 


London, W., October 31st, 1910. 


Municipal Trading. 


Mr. Bostel's letter is not without interest, as it clearly 
shows the spirit that leads to the strained relations existin 
in so many towns between the central station and the lo : 
contractors, viz., the calm assumption that the supply m 
are the only persons with any knowledge of rm 
matters, and that all others are either ignorant or wilfu y 
careless in their methods. His expression of opinion ig 
not without interest to Birmingham contractors who 
constantly meeting him in his capacity as a gubordina 
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member of the Birmingham electric supply commercial depart- 
ment, and when next we meet, the writer will be wondering 
whether he is esteemed (?) as one of the 90 per cent. so 
dogmatically damned ; further, one is tempted to ask how 
far he expresses the opinions of his chiefs. He writes glibly 
of the vast sums paid by supply departments towards the 
relief of the rates, but inquiry will, I think, show that there 
are many more stations in debit than in credit to the rates. 
Mr. Bostel and myself would be better employed in getting 
together and working together in the interests of the Depart- 
ment, the Consumer, and the contractor (this last word in 
very small type, please, Mr. Comp.) than in rushing into 
print in unkindly criticism of each other, and the Consumer 
might well say a plague on both your houses.” In con- 
clusion, I would submit that contractors generally are 
an industrious, hard-working, and conscientious body who 
bring to bear on their contracts the fruits of an experience 
that has taken years to gain, and that, generally speaking, 
the advice they give the consumer is at least as sound as 
that given by sales or consumers' departments' assistante. 


A Birmingham Contractor. 
Birmingham, October 28th, 1910. 


In your last week’s issue it was refreshing to note that 
one of my shots had gone home, but with regret, be it noted, 
that it did not find a better target. Nevertheless, it rankles 
in the breast of Mr. A. C. Bostel, whoever he may be. : 

I assume he must be an aspirant to municipal honours, 
yet was not aware that he had any official significance; and on 
referring to several well-known municipal officials we find, 
as might have been expected, that they refuse to recognise 

either Mr. A. C. Bostel or his statements, which possibly 
accounts for his time-worn and thread-bare platitudes, which 
in his case are hard to discern from general insolence. 

I was not aware that I was privileged and honoured with 
a monopoly of the contracting industry. That aside, how- 
ever, he admits that the Bill is for the purpose of providing 
a side line for municipal engineers. Exactly, I am satisfied. 


Duncan Watson. 
London, W., October 31st, 1910. 


I have perused with interest the correspondence on this 
most important subject, and should be glad if you would 
kindly allow me space for a few remarks. 

In the first instance, I will take Mr. Duncan Watson's 
case, and would like to ask him the question, ** How many 
contractors of the present day have sufficient capital at 
their disposal to allow of their maintaining an efficient 
publicity and business-getting department, including the 
employment of efficient and capable representatives?” I 
doubt if there is to be found a contractor who is conducting 
a vigorous and up-to-date campaign against our great rival 
the gas industry, in any of the cities and towns possessing 
municipal electricity supply undertakings ; in fact, with the 
majority of the contractors, the prevailing practice is to 
step in after the supply authorities have done all the 
pioneer work required in securing a consumer, and thus reap 
the benefits of the supply department’s labours. 

We hear on all sides of the very low prices to which 
wiring work has been cut, and who have the contractors to thank 
for this? Themselves. When the Electrical Contractors’ 
Association was formed it was understood that one of the 
principal objects of the Association was to protect the trade, 
and, as far as possible, to ensure that profitable prices were 
strictly maintained, but even here we find that members who 
have pledged themselves to all intents and purposes to be 
loyal to the Association's objects, are cutting each other 
wherever an occasion arises. 

I agree with Mr. Bostel on several points, as it certainly 
is hard for municipal supply departments, after pushing for 
and securing consumers, to have to leave them to the mercy 
of t Contractor as regards the wiring and installation 
work. | 
On the other side of the question, everyone will agree that 
there is no doubt that if the publicity and consumers' depart- 
ments (which have now reached such enormous proportions) in 
connection with some of the large municipal supply under- 
takings were considerably curtailed, and the heavy cost of 


upkeep devoted towards reducing the price of electricity, thus 


bringing it to a more competitive figure with gas, a much 
greater increase in consumers would be obtained than at the 
present, for after all is said and done, the question of cost is, 
in the majority of places, the greatest stumbling-hlock to 
obtaining increased business. 

What is evidently required in order to put electricity on 
an equal competitive footing with gas, is that the very 
stringent, rules of the various supply authorities and insur- 
ance companies governing the supply and use of electricity 
should be dispensed with. When a supply of gas is re- 
quired, the prospective consumer has not got to obtain a 
form and list of rules and regulations, each one of which, in 
the majority of cases, he is at an utter loss to understand, 
but makes application, when, providing references, &c., are 
satisfactory, or the required deposit has been made, the 
necessary arrangements regarding the piping and fittings ` 
are carried out, and the premises are connected to the 
supply. 

Instead of applying to Parliament for powers to execute 
wiring work (which it is hardly to be expected they will 
obtain) the Municipal Electrical Association should 
endeavour to follow on the lines working so admirably with 
the various waterworks departments and companies all over 
the country, whereby all plumbers are required to be 
examined, certified and duly authorised by them, before 
being allowed to execute any works appertaining to the 
Bupply of water from the town main. 

If the Association formulated a scheme which required 
that all contractors should pass a prescribed examination 
before being permitted to carry out installation work, it 
would dispense with the present formidable rules and regula- 
tions, put a check on all price-cutting, and the jerry work so 
often complained of, and would undoubtedly strengthen the 
forces of electricity in the great and increasingly strenuous 
fight with gas. It is useless trying to educate the would-be 
consumer in the various uses of electricity if the contractor 
is to be allowed to execute work without giving a thought to 
the efficiency and economical side, fronr a consumer's point 
of view, and at the same time, on the other hand, it will be 
very hard on contractors if they are compelled to pay rates 
to help to support a monopoly which is vigorously engaged 


in endeavouring to wipe them out of existence. 


J. E. Thompson. 
Warwick, October 30th, 1910. ö 


Most of your correspondents, with the exception of Mr. 
Bostel, appear to have missed the whole point, and have 
relied mainly on what appear to me to be selfish arguments. 
I would like to add a few words from the point of view of a 
manufacturer. ! 

You will, no doubt, remember with me that in the early 
stages of this industry, practically the whole of the 
mounting or fitting-up of electrical work was carried out by 
manufacturers. In those days it was necessary, as there 
was no such person as is now understood by the con- 
tractor."  'This type of individual was gradually evolved, 
owing mainly to the fact that the amount of work increased 
beyond the capacity of the manufacturer, and to the work 
in many cases having to be carried out in places far 
from the manufacturer's place of business, and also because 
the work of the contractor required little technical know- 
ledge compared with that which the manufacturer had: to 
employ and supply. 

Nowadays the conditions are somewhat changed, and the 
contractor should have that sufficient technical knowledge, 
but my practical experience is that in 99 cases out of 100 he 
does not possess it. Moreover, the manner in which certain 
supply houses grant indiscriminate credit, &c., has favoured 
the growth of a class of contractor, unfortunately in the 
majority, who possess neither adequate capital nor sufficient 
knowledge and experience of conducting the business, to 
advance the interests of the electrical industry in anything 
like the ratio to which the importance of the industry has 
now grown. As a result, and naturally so, the central 
station manager has had to take the bull by the horns and 
conduct the business himself. " 

I know of my own personal knowledge several municipal 
authorities and private supply companies who would gladly 
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give up their showrooms and contracting business if they dare, 
but they know that if they did, the whole of the industry, as 
far as they are concerned, would fall off, as there are none com 

petent to take their place. Moreover, from the manufacturer’s 
point of view, the ordinary contractor is a most unsatisfactory 
individual to deal with. Take the case of a manufacturer of 
a special apparatus which is worked electrically, or is of itself 
an electrical apparatus. He wishes it taken up and 
pushed in a proper manner. If he approaches an ordinary 
contractor, this person will usually throw cold water on the 
matter, or will probably offer to take it up upon considerable 
payment, and even then in nine cases out of ten the result is 
a failure—at any rate, so far as the manufacturer is concerned. 
On the other hand, if the supply company take it up, they 


will push it in a proper manner for two reasons: first, - 


becanse the ordinary profit is attached to the transaction, 
and, secondly, because each customer they make for the 
apparatus or article is an extra customer for the current 
supplied. 

You will find that these matters right themselves and 
find their own level. The municipal Corporation or private 
electricity company will not trouble itself with a con- 


tracting department unless need for it exists, and the remedy - 


against such a department being started rests almost entirely 


with the contractor. 
i Manufacturer. 


Earthing Regulations in Practice. 


Your correspondent, in his article re the above, raises a 
very important point, which is only too often completely 
overlooked, and that is, the absolute danger incidental to the 
use of slip-joint metallic tubing, which is neither properly 
earthed nor mechanically and electrically continuous. 

The writer knows of several installations, one in particular 
Va large mansion, the residence of a well-to-do merchant, 
where, in other respects, no expense has been spared to make 
a first-class job, but in the installation of the electric light, 
the contractor—who, I believe, was not limited in price in 
any way, has installed slip-joint tubing, and this without 
even cleaning the joints or making any pretension to the 
proper earthing of same. The result is that the installa- 
tion is highly dangerous, and it would not surprise me 
in the least should there be a fire there at any time, 
and yet the owner is in delightful ignorance of the risk he 
is incurring, and thinks that every safeguard has been 
adopted. 

With regard, however, to the suggestion of your corres- 
pondent that it may be worth while to consider the earthing 
of the tubing only when fixed within reach in wet places and 
keeping the remainder in isolated single lengths by the use of 
fittingsand sockets which actually insulate, I am afraid that this 
would be a very poor remedy, and would, in the majority of 
cases, be most unsatisfactory and highly dangerous, owing to 
the possibility of the insulated lengths of tubing becoming 
fully charged, and thus conveying the current at full pressure 
to any gas pipes or bell wires that may inadvertently 
be in contact with them. Only recently, the writer came 
across an instance where tbis had occurred; a short 
length of insulated tubing had become fully charged, a 


bell wire was in accidental contact, and some distance | 


away, underneath the floor-boards, the same bell wire 
was in contact with a gas pipe, with the result that 
immediately the tubing became charged, a hole was 
burnt in the gas pipe and the gas set on fire; fortunately 
the fire was discovered in time and the gas turned off at the 
main, otherwise the house would probably have been burnt 
down. 

The writer has had an extensive practical experience in 
the testing and inspection of all classes of wiring and wiring 
faults during the last 15 years, and must say that he has 
come to the conclusion that for dry situations there is 
nothing that can at all compare, taking everything into 
account, with the old-fashioned wood casing, and in damp 
situations where wood casing is unsuitable, with solid drawn 
screwed tubing properly earthed, and he ventures to think that 
that abomination, the slip-joint metal tubing, should not be 
tolerated except where cheapness is the one and only factor to 
be taken into consideration, blindly regardless of all con- 
Bexquenecs. 

J. E. D. 


A NEW TRACTION MOTOR. 


In La Lumiere Electrique for August 20th, there is a long 
article by M. Paul Bary, in which is described the 
„B. V. D.“ traction system, consisting of an electric motor 
and controller of novel design, which formed the subject of 
patents recently granted to Mr. H. B. van Daalen, of London. 

The system has been developed particularly for self- 
contained electrical vehicles of the battery type, but it 18, of 
course, also applicable in the case of tramway and similar 
vehicles obtaining power from an outside source. 

The system is claimed to lead to economy in energy con- 
sumption in the motor, owing to correct commutation at all 
speeds and to the possibility of recuperation whenever speed 
is reduced or when going down hill; also in the case of the 
controller, which is so designed that the current is never 
interrupted. | 

Economies in manufacture and maintenance, and an 
improved efficiency—which in a 5-H.p. B. V. D. variable- 
speed motor, has officially been found to be 83 per cent.— 


‘are also claimed. 


The novelty in the motor is in the arrangement of the 
pole pieces and excitation circuits. 

It is pointed out that in the ordinary commutating-pole 
type of motor, both the main and auxiliary poles produce 
their own fluxes, giving two distinct maxima, between which 
commutation, though approximately correct, is never perfect, 
especially where great variations in speed and E. u. F. are 
found. 

In the B.V.D. motor, the shunt and series field windings 
are superposed one on the other with the axis of each 
winding passing through the other winding, but not coin- 
ciding ; the effect is to produce one nearly uniform flux, the 
position of maximum density, however, varying according to 
the relative strengths of the currents in the two windings. 


SECTION OF B. V. D. MOTOR. 


This automatic movement of the position of maximum 
flux density is arranged to compensate exactly for the oppos- 
ing effect of the flux produced by the armature itself, so that 
the brushes will remain stationary and always occupy the 
correct position on the commutator. 

The motor has been tested, both in this country and 
France; in the latter country by M. Paul Bary, ex-chief of 
the works of the Central Laboratory of Electricity, Paris, who, 
in a test of an 85-volt 50-ampere motor in which speed varia- 
tion was obtained by varying the shunt current from its 
maximum of about 4 amperes to zero, obtained a speed 
variation of from 540 R. P. M. to 1,700 R. P. u., the load on the 
motor and motor current increasing at the same time from 
20 amperes to 65 amperes, in order to obtain conditions 
analogous to those in which the motor would operate on a car, 
and the shunt current decreasing as stated above. 

These results were confirmed by similar tests carried out at 
the Central Laboratory. 

M. Paul Bary remarks that no sparking ,was observed, 
and the position of the brushes was not altered. The speed 
variation was obtained by rheostatic control only. 

The Central Laboratory also tested the efficiency of the 
motor, and under normal running conditions, at 85 volts and 
50 amperes, the efficiency was found to be 82°8 per cent. 


———— — 
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In a test carried out in this country by Mr. W. G. Walker 
in April last, energy was supplied from an ordinary cab 
battery of 42 cells. 

The motor was run under varying powers and speeds, 
ranging from 0°98 B.H.P. to 6°06 B.H.P. and 540 R.P.M. to 
1,672 R.P.M. ; careful records were taken, and the B.H.P. was 
obtained by the Walker dynamometer. The report states 
that at 5°45 B.H.P. and 1,672 R.P.M. the maximum efficiency 
recorded was 86 per cent., and at 2:36 B.H.P. and 837 R. P. M. 
the efficiency was 83 per cent. No sparking occurred 
throughout the whole series of tests. 

The patented controller used in the B.V.D. system pro- 
vides for the successive cutting-out of series resistance and 
introduction of shunt resistance, and vice versa, by the 
operation of one handle. 

At the highest speed the motor has only the series winding 
in use, and if the shunt excitation current is wholly or partly 
re-established, an electric braking action on the motor and 
car results. The system is, therefore, recuperative, and it 
possesses the further advantage that the whole range of speed 
is obtained without the coupling of motors, and that the 
controller contains only one brush which is traversed by the 
main current, thus avoiding the numerous contacts found in 
controllers working on the series-parallel system. 


.NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Veritys’ New Lighting and Heating Manufactures. 


MESSRS. VERITYS, LTD., whose products, as most of our readers 
in all parts of the world are aware, cover a wide range of electrical 
manufactures for lighting, power, heating, &c., are placing a 
number of new designs on the market for the current season's 
requirements. Of their "Radiant" lanterns, which are covered in 
publication No. 626, little description is needed ; a type known as the 

' Pembroke," and fitted with Z metallic-filament lampe, is illustrated 
in the next column. This carries four 100-c.P. lamps, measures 
14 in. (lip), and is supplied in zino, painted grey, and with cast-iron 
rings. Among the types shown for shop, office, and railway station 
lighting, the "St. Martin's" appears. This is a type adopted by 
the General Post Office; like the "Pembroke," it contains four 
100-c.P. Z lamps, is 14 in. lip size, but in fnish it is copper stove 
enamelled black 


INvERTED ENCLOSED LAMP. 


A GEORGIAN DESIGN IN ASTON 
Non-LUMINOUS RADIATORS. 


for the purpose of matching decorations of different periods. The 
Aston electric cooking apparatus is also illustrated and priced in 
this pamphlet. | 
Publication No. 124 describes the Veriflam flame lamp, 
formerly called the "Flambo." The firm have dispensed with the 
abutment formerly used in this lamp, which is also free from any 
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THE PEMBROKE LANTERN. 


complication of clockwork, and does not depend upon a brake 
wheel. A special feature claimed is that the " Veriflam " lamp 
will burn cheap carbons, resulting in & saving, while there are 
no disagreeable fumes given off. We may allude, lastly, to Messrs. 
Veritys' inverted-enclosed and photo-printing arc lamps. A special 
lamp has been introduced (see list 630) for photo-printing purposes, 
suitable for taking blue prints in offices, &o. It is fitted with 
negative attachment and cylindrical globe ; we illustrate it below. 
The best effpct is given on 120—250-volt circuits, continuous or 
alternating. The inverted lamp, which is suitable for drawing 
offices, shops and showrooms, has no obstruction between the arc 


and the ceiling. 
Westinghouse Drum-Type Controllers. 


THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., LTD., of Trafford Park, Manchester, has standardised a series 


\ 


THE “VERIFLAM” LAMP. 


PHOTO-PRINTING ARO LAMP. 


Messrs. VERITYS’ NEw ABC LAMPS 


In the firm's new list of “Aston” electric radiators (No. 621) 
many neat designs of luminous and non-luminous types are shown, 
prices and dimensions being stated beneath each illustration. An 
important departure consists in the use of an element which is 
composed of high-resistance wire insulated entirely on porcelain 
and supported on iron frames. These are made up in units, each 
having a consumption of 250 watts, and the units can be very easily 
replaced when necessary. A long life and excellent insulation are 
claimed. Among the designs shown are a series specially prepared 


of reversing drum-type controllers for motors driving cranes, hoists, 
machine tools, textile and other machinery; these controllers, 
which are described in catalogue 60/14, are of the single-handle 
type with mica insulation, in accordance with Admiralty require- 
ments, and each part is standardised and interchangeable, so that 
repairs and renewals can easily be effected from stock. Strong 
construction and ready accessibility are features of the design, and 
the best material and workmanship are employed. The drum 
rings, finger bases and switch parts are all clamped on mica-insulated 
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steel bars, making a rigid and fireproof construction, uninfluenced 
by climatic conditions, and of high insulation resistance. The 
British Admiralty specifies this construction for switchgear for use 
in dockyards and on board ship, and has purchased a large number 
of controllers on this principle from the Westinghouse Co. 


i X LEGAL. 


. WoRKMEN'S COMPENSATION CASE. 


WE recently reported a Workmen's Compensation Act claim by 
Fred. Sharpe, electrician, Hackney, against the Shoreditch Borough 
Council, for compensation because of the effects of a severe 


electric shock received in the power house on December 23rd, 1908.. 


When the case came on at the Shoreditch County Court on October 
26th, Dr. Bate again sat with the Judge as Medical Referee, whilst 
there was a whole army of doctors present. Mr. Bryan appeared as 
counsel for the applicant, and Mr. Doughty, barrister, for the 
defendants—really the insurance company. 

Mr. DovGHTY contended that the man's alleged inability 
was not due to physical incapacity, but was mental, if anything. 
He admitted there were difficulties in the case, as the man had had 
two very serious electrical shocks, which had left a bad case of 
nerves. He submitted that the man could do the work he was 


All the doctors then held a consultation with the man, and finally 
DR. BATE said the man could and should do the work he was 
offered. There was no doubt that, to put the man to work in the 


electric power house would be something near approaching suicide 


for him, in fact, he would be & danger to other men there, but 
he should work, which would doubtless improve his nerves. 

Mr. DouGHTY said that, since they left off the weekly payments, 
they had made disbursements, entirely without prejudice, of 
£23 9s. 8d., for the seaside convalescent home, pocket money, and 
sending him here, there and everywhere to get work. If they were 
liable, they would only have had to pay £25 4s., so, he contended, 
they had been very fair. 

JUDGE BRAY said he would not make any award, as that would 
retard the progress of an amicable settlement between the parties, 
but would adjourn the case, and he ordered the man to do whatever 
work he was offered, consistent with reason. 


REMANE r. HASTINGS TRAMWAYS3 Co. 


THIS case has been already reported. His Honour Judge Scully 
gave judgment at Hastings last week. 

His Honour accepted the applicant's medical adviser's opinion 
that the injury was caused by repeated flashing and flickering, but 
he did not think that entitled the applicant to compensation under 
the Act. The applicant had not established that the incapacity was 
caused by injury as defined by the Statute, and there would be 
judgment for the respondents, with costs. An application for leave 
to appeal was granted. 


PAISLEY TRAMWAYS ARBITRATION. 


AT the resumption of this inquiry on Wednesday, October 26th, Mr. 
TALBOT (for the Co.) continued his cross-examination of MR. 
PARKINSON. He pointed out to witness that in 1903-4 (before the 
tramways started) the expenditure on generating was £4,063, and 
in 1905, after 11 months of traction supply, the generating ex- 
penditure had increased to £5,316, or by 30 per cent., but the units 
consumed had increased from 1,220,430 in 1903-4, to 1,887,692, 
an increase of 85 per cent. He asked Witness if this did not bear 
out what Mr. Mordey had said with regard to the benefit that 
would accrue from the tramway load. Pressed on this point, 
Witness admitted that the increased consumption was chiefly due 
to the tramway load, but said this had not been so great an advantage 
to the electricity undertaking as was thought at the time. 

Mr. TALBOT put it to Witness that the increased works costs for 
the tramway load was £1,253 up to the end of 1905, and reckoning 
the capital expenditure at £20,000 charged at 10 per cent. on the 
consumption of 759,103 units in 1905, the cost per unit would only 
be 7d. If they put the working expenses at £3,413 (a figure sug- 
gested by the Witness), and the capital expenditure at £40,000, 
charged at 10 per cent., the cost per unit would still only be 1°025d, 
—-Witness agreed. 

Re-examined by MR BROWNE, WITNESS said the private power 
consumer who was charged 1'29d. per unit obtained this rate at a 
time when he was taking a big load. The 98 other power con- 
sumers were charged l4d. per unit, which was higher than the 
charge to the company. 

The ARBITRATOR said it was important to decide what the 
maximum load actually was, and Mr. Browne, said this would be 
mentioned by a subsequent witness. The Arbitrator said he had 
a statement before him showing the working cost of generating 
n 1904, the year before the trams started, and in 1905 and 


1906. This showed the excess costs of 1905 over 1904, and of 
1906 over 1904, and it showed the extra unite generated after the 
enlargement of the plant. The result was that in 1905 the average 
cost of the extra unita was 47d., and in 1906 44d. In 1905 the 
whole of the extra units were consumed by the tramway company, 
but in 1906 a portion might be attributed to power consumers. 
asked witness, “Supposing I base the cost of production on '47d. 
per unit, as the actual cost to you in 1905. Have you anything to 
gay on that? "— WITNESS said he would rather not reply. 

WITNESS, further questioned by the ARBITRATOR, sáid the cost 
would go down if they could increase their motor load, but, there 
was not much chance of this. 

The ARBITRATOR : What are the particular conditions at Paisley 
that prevent you from getting &n increase like other towns —1 
don't know ; the price of the energy probably. 

The ARBITRATOR : But it is stated that in Paisley you compare 
favourably with places all over the country. That being so, the 
immense advantage of a motor load should come to Paisley as well 
as other places. 

WITNESS was questioned by the ARBITRATOR as to the statistics 
of management expenses. He had been into these figures, and he 
thought it would be found that the management expenses at 
Paisley were not below the average but on a par with similar 
towns, such as Ashton-under-Lyne, where the management expenses 
on a similar output were 12d. per unit, as compared with '13d. per 
unit at Paisley. 

JAMES TOWNLEY, engineer in charge .at the Corporation elec- 
tricity works at Paisley, said that a record taken on July 11th, 
1908, showed the maximum load in one minute to be 1,450 amperes, 
or 832 KW., and the maximum load taken over three minutes 
1,320 amperes, This return was taken at a busy time (Glasgow 
Fair Half-Holiday), and a record taken on a Saturday afternoon in 
the summer of 1909 gave the same load. 

Ms. S. L. PEARCE, city electrical engineer, Manchester, said he 
had made a special study of the system of charging for power for 
tramways when there was a combined station as at Paisley, and 
he had come to the opinion that the company were not entitled to 
any reduction of the terms on which they purchased energy for 
traction. The question depended on two matters, (1) the amount 
of plant and the consequent capital expenditure to be allocated to 
the tramways, (2) the load factor. The Paisley plant consisted of 
one 720-K w. steam generator, two 500-Kw. steam generators, and a 
200-KW. motor-generator for private power consumers. The records 
for the year 1909-10 showed the momentary maximum demand to 
be 845 Kw., although this was exceeded on June last, when the 


maximum was 880 Kw. The greatest momentary maximum demand 


at any time determined the plant that must be used. Witness 
believed that at one time the company contemplated putting on 
from 70 to 80 cars, and they were entitled to call for a supply of 
electricity for any number of cars. Under the penalty clause 
the Corporation were, therefore, wise in installing reserve 
ant. 

PA TNESS thought the allocation of capital charges made by the 
Corporation was fair. 

The ARBITRATOR said he thought it would be fairer if the com- 
pany were not charged as to the expenditure on lands and buildings 
for the floor space occupied by the plant that was converted from 
lighting to traction plant, and took up twice as much room as new 
machinery would have done. 

WITNESS went on to explain in detail how the total charges to 
the tramway were made. On the capital expenditure of £48,474 for 
traction plant, the interest on loans at 3°05 per cent. came to £1,478, 
and three items for depreciation, making a total of £92,850, Then 
there were the standing charges, amounting to £2,714 in all. The 
proportion of this charged to the company was £1,406 13s., and was 
arrived at by taking the mean maximum demand for winter and 
summer by the company, which gave 680 kw. This maximum was 
arrived at by taking a load sustained from 3 to 5 min. The maxi- 
mum demand for all electricity generated was 1,312 Kw., and he 
arrived at the figures given by dividing £2,714 by 680 over 1,312. 
The running charges were: Coal, £2,471; oil and waste, £158; 
repairs, £351 ; wages, £1,084 ; giving a total of £4,064. The total 
units generated were 2,076,762, of which the tramways took 
1,236,822, and their portion of the running expenses was, therefore, 
£1,914. The total rent, rates and taxes were £2,115, of which the 
company were charged £884. The total charge to the company for 
capital account, standing and running charges, and rent, rates and 
taxes was £7,055 188. 6d. which meant a rate of 1°369d, per unit to 
cover the actual cost. Witness went on to say that the load factor 
at Paisley was poor, and this militated against low costa. 

Cross-examined by Mk. TALBOT, WITNESS believed that 1,720 kw. 
was necessary for the Paisley tram load. He could not give any 
parallel instance of a place where so much plant was used in propor- 
tion to the load required. He estimated that the costs of distribu- 
tion in Paisley would mean another 25 per cent. 

On Friday, MR. W. M. Morpey, the consulting engineer to the 
Paisley Corporation, was called, and occupied the witness chair all 
day. He expressed the opinion that the Tramway Co. were not 
entitled to any reduction, as their load factor was very low. He 
produced statistics showing that the price of energy for tramways in 
nine towns, comparable with Paisley, was on an average 137d. He 
had originally advised the Corporation to install three 300-Kw. 
machines, but knowing the circumstances he would now advise 
three 450-KW. machines and one spare, because although the tram- 
ways only used 1°3 units per car-mile, the maximum demand was 
enormous. Further questioned, Witness said he would allocate 
five-ninths of the total expenditure at the generating station since 
1905 to the tramways. When Witness's firm estimated originally, 
they did not anticipate such a large maximum demand. The maxi- 
mum load was 50 per cent. larger than they anticipated. Witness 
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would now recommend three 450-kw. machines and a spare one of 
the same power, bringing the total kilowatts up to 1,800, as against 
the 1,720 now available. 

The ARBITRATOR asked if,in fixing & price, he could take it 
that the costs of production would be reduced by an increased 
motor load for private oonsumers.—WITNESS said he thought 
not. Paisley was in a position that while there were two or 
three big industries carried on, these were 80 large that it paid the 
owners to install their own plant, and if these people did not take 
a supply, Paisley was in the position of a small town. 

The ARBITRATOR then asked witness why he should not base 
the charge to be made to the tramway company on the actual 
works cost for the increased units required for the undertaking in 
1905, namely, ‘47d. He could take this as a basis, and would then 
have to consider what part of the capital charge of £48,000 would 
have to be added.—WITNESS said he did not think this would be 
fair to the Corporation, as a oonsumer ought to be charged a 
proportion of all the expenses of generating. He explained that 
supposing the generating station had been built, and run merely 
for the tramway load, the cost per unit would have been very 
ipium higher than it was, and the price should be arranged on this 

is. 

Mr. Browne then addressed the Arbitrator on the whole case, 
and pointed out that beyond the cross-examination of the Corpora- 
tion's witnesses, the company had called no evidence to show what 
the cost of the undertaking had been. The actual excess cost for 
producing the tramway load in 1905 was 47d., but if they added 
the capital cost, 55d., they got l'02d. per unit. This was not all, 
bedause there were the rates and taxes, which amounted to £2,635, 
and brought the cost up to l'185d. This figure would not do, 
because they had to add to it a proportion of standing charges, 
based on the whole consumption of units for every purpose. This 
brought the price per unit up to L'309d. without allowing any 
E to the Corporation, and. surely they were entitled to a 
profit. 

MR. TALBOT briefly replied for the company, pointing out that 
the Corporation supplied small consumers at 1°19d., and reckoned 
to. do it at a profit, but they charged the company 1'43d.— The in- 
quiry then terminated. | 


Gas Companies and Municipal Electric Wiring.— 
Last week the Gas Companies’ Protection Association had before 
it, at its annual meeting, held at Westminster, the proposed legis- 
lation of municipal authorities as to electric wiring. According to 
the Gas World's report, Me R.-Hall, of Matlock, speaking on 
behalf of the Federated Association of Ironmongers (Incorporated), 
said that last year a Bill was promoted by the Incorporated 
Municipal Electrical Association for the purpose of enabling cor- 
porations to provide wiring and also to sell electricity goods at such 
prices as they might think fit. That wasregarded by the members 


of his Association as very prejudicial to them, because many of 


them were interested in the electrical industry, and regularly 
employed in the work of electric wiring, &c. The Association and 
the Electrical Contractors’ Association opposed the clause success- 
fully. It was a matter of some concern to them that a clause that 
was intended really and mainly as an attack on the gas industry 
was not opposed by the Gas Companies’ Protection Association or 
any gas association. He understood that the Municipal Electrical 
Association were again promoting something on the same lines, 
and 60 corporations were supporting the proposal, and the fight was 
likely to be more severe than before. The electric people were feel- 
ing more strongly on the question than before on account of the 
Leicester decision, that unless a corporation had special powers 
under their Act, they could not provide electric fittings. He came 
to that meeting, with a good deal of confidence, to ask that, if 
similar proposals were brought forward in the coming session, they 
would take their part in opposing them. Surely it was the business 


of an association that was for the protection of the gas industry to 


go into the forefront of the battle and defeat what had been 
defeated before. As to the exact form the proposals would take 
he could not say, but there was no doubt whatever as to what was 
intended. His Association could hardly undertake to fight it again 
single-handed, and they felt that the burden ought to be shared by 
the gas interests. | 

“The Chairman (Mr. H. E. Jones) said that Parliament had shown 
a great disinclination to give them a locus standi in the matter, for 
they would be opposing the electrical bodies in doing that which 
they were doing themselves. The committee had discussed the 
matter that day, and they were prepared to take into consideration 
the whole question, and to take action in some shape or other. 
They saw how electric undertakings, when they had a deficit, made 
it good out of the rates, and gas companies as large ratepayers 
suffered. 

" Alderman Hart said he had much experience of the way 
electric undertakings bolstered up. their accounts, and he thought 
the matter should be carefully watched. 

„Mr. Hall said there was another matter which he would like 
to bring forward. It was most desirable that gas companies should 
more generally enter into arrangements with ironmongers, 

The Chairman replied that that was outside the scope of the 
Association. The ironmongers had brought the trouble on them- 
selves. . Had they looked ahead, there would have been no trouble. 
The gas companies had not wanted to undertake fitting work, 
but the ironmongers were not prepared to do it, and it had to be 


done." 


PROCEEDINGS OF INSTITUTIONS. 


Large Gas Engines and their Troubles. 
By FRANK FosrEB, M.Sc. | 


(Abstract of Paper read at the MANCHESTER ENGINEERING 
EXHIBITION, October 24th, 1910. , 


THE purpose of this paper is primarily to discuss the difficulties 
which have to be overcome by the makers of large gas engines. 

A great many different engine constructions can be obtained by 
varying the arrangement of the cylinders, and the designer has 
often some difficulty in choosing an arrangement in view of the 
frequently-conflicting considerations of cheapness, floor space, 
accessibility, turning quality and fashion. 

The double-acting four-cycle horizontal engine might almost 
claim to be the world’s standard for large powers. a 

Single-acting vertical four-cycle engines have been built in sizes 


up to 1,000 B. H.P., having four cranks and eight cylinders. 


Single-acting and double-acting two-cycle horizontal engines &re 
also made in this country. 

Hydro-gas engines are represented by the Humphrey pump. This 
stores water in a tank or under pressure; if mechanical power is 
desired it must pass through a hydraulic turbine, so that for most 
purposes one unit consists of a hydro-gas pump and a water 


turbine. 


The difficulties to be met may be constructive, operative, or 


commercial. All three are to some extent related, and the first 


two particularly so. m 

Dealing with the purely engineering difficulties first, there are 
certain fundamental considerations to be kept in mind. It is 
known that temperatures between 2,000° and 3,000° F. are 
regularly attained in gas engine cylinders. Now, the mean tem- 
perature of the inside face of the metal increases with the mean 
temperature of the gases and the vigour of their scouring action, 
with the diameter of the cylinder and the thickness of the 
cylinder, or other, walls; but decreases with a decrease in the 
jacket-water temperature, and an increase in the conductivity of 
the metal. Neither of these last two qualities can be materially 
controlled by the designer, although it is important not to work 
with the jacket-water too hot. 

There are several ways of influencing the mean temperature of 
the gases: acavenging, that is, washing out the cylinder between 
explosions with cold .air, if properly applied and with a properly 
designed combustion chamber and valve parts, gives good results 
at some little cost in power. If unskilfully applied it may 
increase the chances of cylinder troubles by increasing the 
temperature differences between adjacent parts and by increasing 
the range of temperature fluctuation. 

A four-cycle cylinder, having only half as many explosions as a 
two-cycle cylinder at the same speed of revolution, has obviously a 
much lower temperature than the latter. Again,.the mean gas 
temperature may be reduced by using a weak charge and by 
keeping down the maximum pressure and temperature attained on 
explosion. These devices are, in fact, adopted in all large gas 
engines, the-maximum pressure—and with it also the maximum 
temperature—being reduced by keeping the compression low. 
Present values are distinctly lower than was the case a few years 
ago, whilst the mean effective pressure—which is determined 
partly by the strength of the charge and partly by the value of the 
compression—is not allowed greatly to exceed 70 lb. per sq. in. 
This value should not be maintained for more than & few minutes 
at a time—less if the engine is internally dirty —and is consider- 
&bly reduced for continuous running. 

The diameter of the cylinder affects the temperature of the 
gases in the following way. The gases near the walls are colder 
than those in the body of the oombustion chamber, because of the 
cooling action of the cylinder walls. This cooling action obviously 
decreases as the ratio of the wall surface to gas volume d 
and therefore is less marked in a large than a small cylinder. It 
partly accounts for the fact that in engines of similar design very 
few cylinder troubles were experienced with engines developing 
about 250 B.H.P. per cylinder, whilst most serious troubles were 
met with when from twice to four times this power was developed 


per cylinder. ; 


The two-cycle engine has only a slightly higher maximum 
temperature than a four-cycle engine. In some respects the 
maximum temperature is of more importance than the mean. 
Many of the cracks in gas engine cylinders are caused by surface 
heat stresses. Thus, if the mean temperature of the wall surface 
is 500° F., the actual value may fluctuate between, possibly, 300° 
and 1,000°, and the surface layer will tend to contract and expand 
correspondingly. The body of the metal prevents this contraction 
and expansion, so that tensile and compressive stresses are set up in 
addition to the stresses arising from gas pressure, casting strains, 
or unequal distribution of temperature between the various parts of 
the cylinder. The compressive stresses produced by resisting the 
expansion would be about 19 tons per sq. in. for cast-iron and 
43 tons per sq. in. for steel. It will be seen that steel, by reason of 
its high modulus of elasticity, is more highly stressed than cast-iron 
and may give inferior results, as in fact frequently happens where 
heat stresses are very important. It should be noted that excessive 
surface-cooling, such as is produced in badly-designed cylinders, 
with scavenging sets up serious tensile stresses, which are very 
dangerous with cast-iron. Local surface failure of the metal may 
easily occur. Once failure has taken place the tensile stresses due to 
gas pressure enlarge the crack by tearing. so that the ultimate 
failure may be due to mechanical rather than thermal causes. 
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The general defects encountered in gas-engine cylinders are all 
directly or indirectly due to heat. A cylinder cast in one piece has 
two primary defects. In the first place, the parts are too rigidly 
tied together to permit of the casting contracting freely in the 
mould when cooling. Henoe such cylinders are never obtained 
without initial casting stresses of unknown amount. In the second 
place, when the cylinder is working, the outer barrel is normally 
cooled by the jacket water and the air, so that it practically does 
not expand. The inner or working barrel, on the other hand, 
becomes hot by contact with the gases and expands. The expan- 
sion of the inner barrel is resisted by the cold outer barrel. These 
two barrels pulling in opposition put the outer one into tension and 
the inner into compression, and tend to break off the neck pieces at 
the junctions with the barrels. In practice cracks are commonly 
started at these junctions, and after a time, in spite of ductile 
straps of metal riveted across the crack, the cylinder has to be 
renewed. In some designs this weakness is increased by omitting 
to bellmouth the necks at the junctions, such omission not only 
leading to mechanical weakness, but also, by reason of the sconr 
against the sharp corner of metal at the junction, leading to 
excessive heat stresses. 

Balancing the casting stresses against the expansion stresses 
seems highly scientific and satisfactory, but looked at more closely 
it bristles with difficulties. On this method one has to balance one 
5 and variable stress by another unknown and variable 
stress. 

In the Ehrhardt and Sehmer engine, as made by Messrs. 
Galloways, of Manchester, the casting stresses are reduced to a 
minimum by adopting a built-up construction. The cylinder body 
is split transversely and is cast in two symmetrical halves. Each 
approximates to a double cylinder with a cross-section of flat 
U-shape, which permits very free contraction in the mould, and 
casting stresses are reduced toa minimum. In its completed form 
the outer barrel or jacket-casing is a rolled steel band in halves 
clipped into the cylinder body through rubber joint rings. These 
rings form an expansion joint, so that the inner barrel is free to 
expand, and in practice a movement of as much as 2 mm. takes 
place. It is important that the jacket casing should not be bolted 
rigidly to the cylinder body or ends. Evidence of the success of 
this method of attacking the problem is to be found in the number 
of makers who are trying built-up designs. One of the incidental 
advantages of a cylinder of this type is that should one cylinder- 
end crack, it is not necessary to replace the whole cylinder, but only 
the defective half. The liner is held between the two cylinder 
ends by a collar, and cannot work loose. This liner has two 
functions. It is intended to act as a wearing liner, which can be 
bored out when necessary, and finally renewed without replacing 
ue TUR body ; it also acte as a heat shield to the cylinder 

arrel, 

Next to the cylinder, the pieton has probably caused more trouble 
than any other gas-engine part. In the case of double-acting 
engines it is absolutely necessary to water-cool the piston, and in 
the case of single-acting engines it is desirable to do so in the 
larger sizes. A hot piston heats up the incoming charge, and 
reduces the weight of the charge taken in per stroke, and therefore 
also the maximum power which the engine will develop. Also, if 
there are any projections on the piston face, these may become 80 
hot as to cause pre-ignition of the charge, which are apt to be 
dangerous as well as objectionable. Further, the high temperature 
affects the metal and promotes cracks. Even more objectionable is 
the fact that in order to allow for the expansion of the piston it is 
made a very slack fit in the cylinder. Before it has fully warmed 
up, it is liable to allow the hot gases to blow past it, and these very 
soon score the cylinder walls and establish & permanent leakiness, 
which is bad for the engine, and renders the atmosphere of the engine 
room bad for men and electrical machinery. 

Water-cooled pistons have had their troubles. As in the case of 
cylinders, casting stresses are found in the piston, the boss or centre 
being in tension. When working, the outer circumference is 
always hotter than the boss, and its expansion tends to increase the 
tensile stresses in the boss. In Messrs. Ehrhardt & Sehmer's design 
the nut grips the 5 so that the whole boss is in compression. 
Also, conical shoulders on the nut and rod between which the piston 
is held enable sharp curves in the "flow of the metal of the boss 
to be avoided. The outer circumference is narrower than the boss, 
and therefore its expansion affects the boss proportionately less than 
in the old piston. In practice this design has proved wholly satis- 
factory. 

Nome makers have endeavoured to overcome their piston troubles 
by adopting a built-up construction, the piston halves being bolted 
to a shoulder on the rod. This method enables casting stresses to 
be eliminated, but does not avoid expansion stresses. The cases of 
cylinder and piston, it must be remembered, are not strictly 
analogous. In the piston it is not possible to take up expansion by 
an expansion-joint design, and hence one great advantage of the 
built-up design cannot be utilised. Mention should be made of the 
troubles due to imperfect internal ribbing, arising mainly from 
spongy metal. This sponginess can be overcome by careful design, 
but many makers prefer to avoid ribs altogether and, instead, make 
their pistons very deep for strength. 

The average Continental designer has allowed his love of scientific 
detail and geometrical accuracy to run riot when designing valve 
gears. According to the reports of Mr. Michael Longridge, about 
one-third of the gas-engine breakdowns coming under his obser- 
vation arise out of defective valve gears. Hence the importance 
of simplifying these gears. 

There is one other serious trouble which all makers of large gas 
engines have to face. Gas engines are more expensive than steain. 
Under very favourable conditions the difference in cost between a 
gas plant and a steam plant may be reduced to a small amount— 


perhaps 5 or 10 per cent.; but five times this is more usual. Un- 
fortunately some enthusiasts have used the exceptionally favourable 
instances to demonstrate that gas plants really do not cost much 
more than steam, with the result that customers imagine they are 
being bled when they purchase a gas plant, and prices have been 
forced down to an unremunerative level. The gas engine is a great 
saver of fuel, and customers ought to be only too pleased to pay 
the extra cost of one. 


The Self-Propelled Vehicle. 


In the course of his presidential address to the INCORPORATED 
INSTITUTION OF AUTOMOBILE ENGINEERS, on October 12th, Mr. 
F. W. Lanchester discussed various factors which have contributed 
to the advance of automobile engineering. and control the develop- 
ment of the self-propelled vehicle. Foremost amongst these he 
placed the question of road-building, which he regarded almost as 
the question of the hour. The fact that a large number of 
materials and mechanical devices, unknown 60, or even 30, years 
azo, become available almost simultaneously—such as pneumatic 
tires, ball bearings, machine tools of precision, the petrol motor, 
and petroleum spirit—was a remarkable one, and had a moet 
important bearing on the development of the motor-car. The 
pleasure-car was free from external competition, owing to the 
overwhelming advantages of motor propulsion, including that of 
economy in running cost. In the case of commercial vehicles the 
position was different; it was only in certain cases that motors 
could be substituted for horse traction with advantage. Their 
future largely depended upon the cost of materials, especially fuel. 
This had now been made the subject of taxation, but heavier 
petroleum could be substituted for petrol with considerable 
economy on motor lorries, kc. The best results hitherto obtained 
by the commercial vehicle were about 60 ton-miles per gallon of 
spirit. The motor-omnibus (fully loaded) could do from 40 to 50 
ton-miles per gallon. The future of the commercial vehicle 
depended upon the saving of money in first cost and upkeep, and 
this, again, turned largely upon the condition of the roads. 
Uniformity in the character. of the road surface was extremely 
important ; if a vehicle had to be capable of travelling on bad 
roads, it could not take full advantage of a good road when the 
opportunity arose. 

The petrol motor-car was, to a great extent, standardised ; the 
change-gear box was the weakest: point in the chain of mechanism 
—it was notoriously a makeshift appliance, and its survival was 
mainly due to the fact that the direct drive was in operation most 
of the time. The key to the evolution of a new and improved 
system was the gear box. The epicyclic gear was superior to the 
sliding gear, but costly to make. Other alternatives were hydraulic 
and electrical transmission and electrical auxiliary. The first two 
might be substituted for the gear box, or might be made to operate 
the road wheels direct, doing away with the right angle drive and, 
perhaps, the differential. The best result obtainable with hydraulic 
transmission was an efficiency of 70 per cent., about 20 per cent. 
inferior to the direct drive and 10 per cent. inferior to gearing. 
Owing to considerations of weight, the high efficiencies of stationary 
electrical machines could not be obtained on vehicles, and the elec- 
trical transmission therefore was not likely te come into use. 

The electrical auxiliary," however, opened up a new field of 
possibility. In this system, & shunt dynamo was mounted on the 
engine bed-plate, direct coupled to the engine. "This drove through 
a magnetic clutch on to the differential, or might be fitted in dupli- 
cate to drive through duplicate gearing direct on to the road wheels. 
A storage battery was provided, usually of about 5 per cent. of the 
total weight of the vehicle, which took up excess power when going 
down hill or on a level, and gave up the energy so stored when 
required to ascend & gradient. The alternative function of the 
dynamo was determined automatically by the speed Variation ; when 
the petrol engine was slowed down by excessive resistance, the 
armature voltage fell and the battery began to assist to drive the 
vehicle ; when, on the contrary, the enyine attempted to race, the 


voltage rose as a consequence, and current flowed in the opposite 


direction and charged the battery. Thusanapproximately uniform 
speed was maintained, the vehicle taking but little notice of the 
ups and downs encountered. Likewise, when stopping, part of the 
energy was thrown into the battery, and was drawn out again when 
getting under way. 

The future of the petrol-electric auxiliary system must rest largely 
with the question of accumulator weight, not the weight per H.P.- 
hour, that is the energy content, but rather the H. P. output, i.“. the 
rate of doing work. At present, the best result commercially attain- 
able for brief discharges of but a few minutes' duration was the 
equivalent of 1 H. P. per 40 lb. weight. This was reasonably satis- 
factory for vehicles of moderate speed —less than 20 M.P.H.—but not 
good enough for the pleasure vehicle. If the battery weight could 
be reduced to 20 lb. per H.P., the proposition would be worthy of 
serious consideration. 


Electrical Progress in the United States. 


ON Friday last, at the first meeting of the session of the INSTITUTION 
OF ELECTRICAL ENGINEERS (MANCHESTER SECTION), the chairman, 
MR. J. S. PECK, delivered his inaugural address. He remarked that, 
with a single exception, he was the only American to occupy the 
position of chairman of even a local section of the I.E.E. 

His predecessor in office had covered in a very thorough manner 
the progress which electrical engineering had made in this country ; 
as he had recently returned from a trip to America, it had occurred 
to him that a description of the progress made there in certain lines 
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of electrical work might be of interest to them, as indicating certain 
differences in the engineering practicos of the two countries, 

The engineering features which impressed him most were the 
enormous quantities of standard machines which were being manu- 
factured, and the great advances made in electric traction. 

. The large motors for the enormous electric locomotives, now 
being used by many of the main steam roads for drawing trains in 
and out of their terminal stations, and for hauling trains through 
tunnels, resembled low-speed engine-type generators more than 
tramway motors, and it was difficult to realise that a 14-pole 
machine, with an armature 6 ft. in diameter, was really a railway 
motor. The general plan on these locomotives was to place the 
motor above the axles, so that the centre of gravity was consider- 
ably higher than with the older types of electric locomotives. The 
motor usually projected above the floor of the locomotive, near the 
centre line, so that there was room to pass all round it, inside the 
cab. The control apparatus, which was always of the multiple unit 
type, was also located inside the cab on the centre line, with a 
passage-way on either side of it. This gave the maximum amount 
of accessibility. In some cases the motor drove through gears, but 
more often through cranks and jack shafts. The wheels were 
coupled by side rods. 


The largest systems in operation were the New York Central, and 


the New York, Newhaven and Hartford Railways. The former 
was entirely direct current, while the latter— intended primarily 
for single-phase—also operated over the direct-current system of 
the New York Central. Both systems seemed to be entirely satis- 
factory. The Newhaven road was about to be extended to New- 
haven, some 66 miles, which was probably the first step toward the 
complete electrification of the system between New York and 
Boston, a distance of 250 miles. | 

The electrification of the Pennsylvania system into New York 
City was well under way. This was on the direct-current system, 
and the locomotives were the most powerful yet built. 

For tramway and light railway motors the commutating pole 
was regarded as highly desirable, and motors of this type appeared 


to be as nearly perfect as it was possible to build any electrical 


apparatus. The tendency in most of the large cities of America 
seemed to be to increase the size of tramcars and to increase their 
. driving power. 

Several plants were operating successfully at 110,000 volts, and 
200,000 volts appeared much nearer than did 100,000 ten years ago. 
The higher the voltage, the less was the trouble experienced from 
lightning on transforming apparatus, but, on the other hand, the 
greater the trouble on the transmission line itself, due to broken 
insulators. On the Ontario Power Co.'s circuits, the trouble due to 
the breaking of line insulators had been greatly reduced by placing 
an earthed metal ring round each insulator. the arc being trans- 
ferred from the metal pin supporting the insulator to this ring. 
thus preventing the breaking of the petticoats of the insulator. 

Apparently the most satisfactory method yet proposed for pro- 
tecting the line was the use of the overhead ground wire, though 
lightning rods on each pole or tower, metal rings round the pin, 
&c., were being tried. The electrolytic lightning arrester was 
being almost universally adopted, and it was recently stated at a 
meeting of the A.I.E.E. that the problem of lightning protection 
for station apparatus had been completely solved, and that the 
work of the so-called lightning-arrester expert was now to devise 
methods of protecting the line itself. 

Steel towers with long spans were being used extensively. 
Originally the towers were made of very rigid construction, but 
the practice now appeared to be to makethe towers more flexible 
in the direction of the line, but very stiff against lateral strains. 
With this construction, in the case of line breakage, the towers 
were deflected, and the strain was divided among several of them. 
This permitted of a lighter and cheaper construction of tower. 
In turbo-machinery the tendency was towards higher and higher 
speeds. For 25-period work, 1,500 R. P. M. was the minimum s 
for all machines, regardless of size, while for 60 periods 3,600 R. P. M. 
was used up to about 2,500 KW., and 1,800 R. P. M. from 3,000 to 
15,000 Kw. Peripheral speeds of field magnets ran up to 23,000 ft. 
per minute. The general practice was to build machines with poor 
regulation, and to supply automatic regulators for maintaining con- 
stant voltage. ö 

With reference to D.C. turbos, much greater progress had been 
made in Great Britain than in America. One of the large manu- 
facturing companies was advocating for direct current work a high- 
speed A. C. turbo with 60-period rotary converter. The A.C. end of 
the rotary could be connected direct to the generator, so that it 
started and stopped with the generator, and no synchronising 
apparatus or transformers were required. It was claimed that the 


electrical portion of this combination was approximately as efficient 


asa D.C. generator, while the very high speed of the turbo set 
(3,600 &.P.M.), gave a cheap and economical turbine, so that the cost 
of the whole outfit as well as its steam consumption was less than 
for a D.C. turbo set. 

He saw a number of single-phase shell-type transformers of 
1,000 KW. capacity, wound for 110,000 volts, placed in boiler plate 
tanks of the self-cooling type. The necessary radiating surface 
was obtained by means of steel tubes welded into the case, con- 
necting the oil in the top with that in the bottom. The tubes 
were, of course, external to the case, and presented a large radiating 
surface. , 

It was becoming the practice to ship the transformer, case and 
oil complete. This eliminated drying out and filling with oil on site. 

An enormous business was being done in transformers for house- 
to-house lighting, in sizes from 4 to 100 Kw. These transformers 
were absolutely standard, and on account of the enormous numbers 
manufactured, the. makers were able to turn out an extremely 
efficient piece of apparatus at a very low cost, 


\ 

The manufacturing companies had been devoting a groat deal of 
time and money to inoreasing the demand for oloctrio motors, 
For years past they had been collecting information regarding the 
power required, cost of operating, &c., for all kinds of different 
work ; and this information placed in the hands of the. so-called 
industrial expert enabled him to talk intelligently, and to push 
the use of motors for various classes of work. 

In connection with small motors, the expert from the manu- 
facturing company worked in close conjunction with the supply 
company. The expert would usually open the campaign in a certain 
city, coach the engineers of the supply company as to the most 
approved methods of obtaining business, and then leave it for the 
supply company to carry on. As a ‘consideration for the help 
rendered by the manufacturer, the supply company would usually 
push the saleof the particular manufacturer's goods, or give him 
some preference in the business. Sewing machines vacuum 
cleaners, phonographs, washing machines, coffee grinders, candy 
mixers, and numbers of other machines were driven by small 
motors. There was also an enormous demand for fan motors of 
various kinds. One plant which he visited had been turning out 
fan motors at the rate of over 6,000 per month for the past year, 
yet by the middle of July their entire stock was exhausted. 

In one plant which he visited, they were turning out 1,000 A.c. 
watt-hour meters per day. The output had been increasing steadily 
for some years, and it was predicted that in another year 1,200 to 
1,500 per day would be the output. These meters were beautifully 
made, and contained various adjustments and refinements not found 
on European meters: yet on account of the enormous output, they 
were able to manufacture for much less than the same instrument 
could be made for in this country, in spite of the fact that the price 
of labour there was more than twice as high as in England. This 
enormous output in wattmeters as manufactured by one company 
gave some idea as to the rate at which the industry was advancing 
in America. | 

The great majority of the arc lamps in use in America were of 
the enclosed type, but the flaming arc was coming into more general 
use. For street lighting, the lamps were usually run in series from 
a constant-current generator, or a constant-current transformer. 
The latter system was in very general use. Where a direct-current 
series system was required, a constant-current transformer was used 
in connection with a mercury vapour converter. 

Another lamp which seemed to offer great promise, and which 
was already used to some considerable extent, was the magnetite or 
metallic-flame lamp. In this lamp the positive electrode was of 
copper and iron, and the negative of iron and titanium oxide, with 
chromium and other oxides. A pairof electrodes costing 5d. would 
burn from 200 to 260 hours. The light was white in colour, and 
the distribution very good, so that lamps might be placed 10 per 
cent. or 15 per cent. further apart than enclosed lamps, and still 
give better illumination. A current of 4 amperes was ordinarily 
used, with 75 volts across each lamp. Thus the energy consumption 
was about one-half that of the standard enclosed lamp. The lamp 
was suitable for outdoor work only, since heavy fumes were given 
off from the negative electrode; a special system of ventilation was 
arranged for carrying off these fumes. 

While the greater part of the large electrical machinery work, 


And practically all the electrical railway work, was done by either 


the General Electric or Westinghouse Companies, there was the 
keenest engineering competition between them. The prosperous 
condition of the large companies enabled them to carry 
large engineering staffs to support research and experimental 
laboratories, and to undertake the development of new lines 
of apparatus and of new electrical systems, on a scale quite 
impossible for the manufacturers of this country. A recent annual 
report of one of the large companies showed that they had expended 
over £50,000 in experimental and development work in a single year. 

From what had been said it would be gathered that the electrical 
business in America-was in a flourishing condition, while all British 
manufacturers deplored the condition of business in this country. 
The question which naturally arose, was to what this difference 
was due. He proposed to discuss very briefly a few of the factors 
which influenced the electrical manufacturing business, and to 
point out some of the differences between the two countries. 

America was a new and rapidly-growing country.  Manu- 
facturers believed that the scrap-heap was the place for obeolete 
machinery. The business men were daring, and were prepared to 
teke a certain amount of risk in trying & new thing. A little less 
conservatism on the part of the directors of British companies in 
adopting electric machinery would often result to the mutual 
advantage of their shareholders and the electrical manufacturers. 

There was no doubt that Great Britain was far behind both 
Germany and America in the extent to which technical education : 
was adopted. By technical education he meant the higher theoreti- 
cal training obtained at colleges and universities. i 

The rate at which other nations that had adopted technical 
education were overhauling Great Britain had forced from our 
manufacturers an admission that technical education was a thing 
to be desired for an engineer. 

The college man of America had made good ; he had shown that 
he was not afraid of hard and dirty work, and he had demonstrated 
beyond question that the training received at college enabled him 
to outstrip the man of equal natural ability who had not had this 
training. 

. To-day the manufacturing companies were competing for men 
before they left college, and it was not unusual for practically the 
whole graduating class in some of the colleges to have positions 
recured before graduation day, and with salary enough guaranteed 
at least to pay living expenses. He saw an advertisement in one 
of the American college papers, stating that a telephone company 
were prepared to take a certain number of college men on a six 
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months’ apprenticeship course, at a salary of £12 per month. If at 
the end of six months they were satisfactory, they would be taken 
on the staff at salaries depending upon the positions obtained. 

The American Westinghouse Co. paid its college apprentices 9d. 
per hour: the Westinghouse Machine Co. slightly more than this, 
and these examples were fairly representative. 

The manufacturing companies also attempted td foster a spirit of 
loyalty in the young college men who passed through their works, 
as these men were of great help to them in securing business when 
they had tuken up positions with operating companies, perhaps in 
foreign countries. German companies also appreciated the value to 
them of the graduates from their works. l AD 

In the works of almost any large British manufacturing com- 
pany, they would find many of the best positions in the engineer- 
ing departments filled by foreign engineers. Why? Certainly not 
because British manufacturers preferred foreigners, but because 
British educated engineers with the requisite training were not 
available. 

The electrical manufacturer of America had never been seriously 
hampered by those restrictions which labour organisations attempted 
to impose upon manufacturers here, and if Great Britain was to 
improve or even maintain her position as a manufacturing nation, 
she must demand the same freedom as her competitors in dealing 
with this problem. nd 

Municipal control of electric supply and tramways was never 
seriously undertaken in American cities. Undoubtedly the people 
had been imposed upon with overcrowded tramcars, high prices for 
electric light, &c., but development had gone on apace, and the 
electrical manufacturers, as well as the supply and traction com- 
panies, had prospered. To-day the tendency seemed to be to leave 
this work in the hands of the companies, but to put limitations upon 
them, allowing them to make fair profits, but insisting on good 
service and reasonable charges. N 

The policy of the municipal undertakings in Great Britain in 
accepting the lowest tender was in part responsible for the cut- 
throat prices which ruled to-day. This practice of awarding to the 
lowest bidder was carried so far that business was often given to 
foreign competitors and though comparatively little work went 
abroad at the present time, it was probably due more to the fact 
that ruling British prices offered little inducement to the foreigners, 
than to any spirit of patriotism on the part of the municipalities. 
But the ever-present fear of foreign competition kept prices at an 
unremunerative level. | 

In America there had been an enormous development in inter- 
urban railway lines--a field scarcely touched in Great Britain, due 
to the expense of getting Bills through Parliament, the jealousy of 
town councils, and the opposition of wealthy property-holders along 
theproposed lines. Yet there was no doubt that high-speed electric 
railways through many parts of this country would be of great 
benefit to the sections served by them, and would prove great 
financial successes, provided excessive charges were not entailed in 
getting powers to build and operate. In other lines of work also 
the American companies had great freedom in following out their 
own methods of working. The rapid development of America 
would never have come about had the same restrictions as to high 
voltage, overhead lines, negative rail drop, &c., being imposed there 
as existed here. 

The large electrical manufacturing companies in America 
employed specialists in all departments of engineering, and it was 
generally admitted that these men knew more about their parti- 
cular lines of work than the consulting engineer could be expected 
to know. Thus the consultant in his specification told what he 
wished to accomplish, and asked the manufacturers to say how 
they could best obtain the desired results, and what guarantees* 
they were prepared to make. When the manufacturers had sub- 
mitted their plans, the most suitable one was selected by the 
engineer, and the details finally settled between the consulting 
engineer and the engineers of the manufacturers. This method of 
procedure enabled the manufacturers to put forward their 
standard apparatus, and so to supply a better and cheaper plant than 
if the consulting engineer called for all manner of special apparatus. 

In England the practice had been for the consulting engineer to 
specify in great detail particulars regarding all the work to be 
done by the manufacturer. But it was now becoming generally 
recognised by the more progressive consulting engineers that each 
manufacturer should be allowed great latitude in the design of his 
apparatus, as long as the specified results were secured. 

In America the demand for labour is usually greater than the 
supply, and the rate of wage at least double that in this country. 
This condition naturally created a great difference in the demand 
for labour-saving machines, and was in part responsible for the 
enormous demand for small electric appli&nces. 

Labour-saving devices could and would be used with advantage 
in this country to a far greater extent than at present, but the low 
cost and plentiful supply of labour did not make their introduction 
80 imperative as in America. 

A very large market for electrical apparatus had been created 
in America by the utilisation of water powers. This was a 
practically non-existent market in Great Britain, though work of 
the same nature was done by our large power supply companies. 

Regardless of whether a tariff would help Great Britain or not, 
there was no doubt that it had greatly helped the American 
electrical manufacturer, for, with an enormoua home market, he 
had pushed ahead with its development with the assurance that it 
was reserved for him, and that no foreign competitor could take it 
from him. Ño large was this home market, that its demands had 
filled his works with orders at remunerative prices, and left little 
inducement for him to compete for foreign business. The tariff 
wall was naturally responsible for higher prices in America, but 
low prices and prosperity were not synonymous terms. 


FIRE PREVENTION IN GERMANY. 


WE recently received from the British Fire Prevention 
Committee a copy of the ** Record” drawn up by a Special 
Commission, appointed by the Committee last year to 
investigate the provision made in Berlin, Hamburg and 
Hanover for the prevention of fire. The Record is very 
complete and fully illustrated, and contains much valuable 
information relating to the latest practice in Northern 
Germany. Incidentally, the Commission was struck with 
the total absence of slums and loafers in the towns visited, 
the healthy and well-nourished appearance of the children, 
and the smartness of the workmen, which is ascribed to the 
benefits derived from their military trainmg ; there is, says 
the Commission, no unemployed class to be provided for: 

It is noteworthy that electrical appliances are on the 
inerease in Germany; a 90-ft. mechanical ladder, a motor 
* trap," and a motor chemical engine are illustrated, all of 


FIREMAN'S EQUIPMENT FOR DEALING WITH HIGH-PRESSURE 
' CONDUCTORS, "E 


which are electromobiles. "These are in use at Hanover, 
where it is intended ultimately to make all the equipment 
self-propelled. A special telegraph inspector is attached to 
the Brigade. Particulars are given of the cost of upkeep 
and running of the electromobiles for three years, showing 
an average annual total of about £34 each, as compared 
with about £200 for horsed vehicles. The automobile 
appliances were stronger and more efficient than the horsed 
appliances which they replaced, and the saving effected by 
their use is estimated to repay their capital cost in five years, 
while their useful life is estimated at 15 years. 

At Berlin also, the horsed appliances are being superseded 
by electromobiles, of which 16 have recently been acquired. 
Each fire station is to have four electromobiles, namely, a 
chemical engine, a “trap,” a steam fire engine, and a 
mechanically-raised 85-ft. ladder. The motors, coupled to 
the front wheels, are of 7:5 H. b. each, and are supplied with 
energy by 18 storage cells in three trays, each cell weighing 
10 kg. The effective range of the vehicles is 60 km., at 
30 km. per hour. In the case of the ladder, an electric 
motor is employed to bring it to the * ready position, after 
which it is “shot up " to its full height in 20 seconds by 
compressed carbon dioxide, the whole operation taking 36 
seconds. The weight of the respective vehicles varies 
between 5.053 and 5,780 kg. with crews, and the cost 
between £1,250 and E1,800 each. | In addition to the four 
sets (16 appliances) already in service, 16 sets (64 appliances) 
are on order, the total cost of each. set being 46, 150. 
Besides the greater efficiency and longer range. of the 
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electromobiles, a saving of £8,000 per annum in upkeep 
and other expenses is anticipated on the 20 sets as compared 
with horsed sets. We understand that the vehicles above- 
mentioned are of the Austrian Daimler Co. 's make. 

Thirty foremen and 250 men of the Berlin Royal Police 
Fire Brigade have been specially instructed at the Berlin 
Electricity Works in the handling of electromobiles, and 
in dealing with electrical risks due to high pressure, &c. 
The course of instruction occupies four full weeks. The 
foremen have also been instructed at the tramway depot in 
handling electric tramcars, including breakdown work, on 
account of difficulties which have been experienced due to 
cars stopping or being derailed near the scene of a fire. 
The men are provided with a special set of tools for dealing 
with high-pressure cables, of which we reproduce an 
illustration from the report. 

At Hamburg also, a number of electromobile appliances 
are in use and on order. 

The Record of the Commission makes it clear that in 
dealing with fire the German authorities are years in advance 
of our own, and that they have abundantly satisfied 
themselves of the many advantages offered by the electro- 
mobile for this service. Fortunately, as we have mentioned 
before, steps are being taken by the London Fire Brigade 
towards the adoption of electrically-propelled vehicles, of which 
one, we believe, is in use and three are on order. A perusal 
of this Record, with its numerous illustrations and technical 
details, will be found most interesting. and we trust that it 
will be read, and its lessóns taken to heart, by everyone 
engaged in the prevention or extinction of fire, the 
construction of fire-proof buildings, and the manufacture of 
electromobiles and fire appliances. 


THE LESS IMPORTANT GERMAN FIRMS. 


THE recent transactions in the German electrical engineer- 
ing industry have induced a correspondent of a Frankfort 
newspaper to endeavour to dispel the impression which has 
been created in the minds of the public in that country, but 
not in Great Britain, that the whole of the trade is dominated 
by three or four large firms. He points out that in addition 
to the latter there is quite a number of extremely competent 
works of a special character which, in contradistinction to the 
large firms which mainly combine manufacturing and con- 
tracting works, are solely occupied with the production of 
individual articles, or of only a few groups of them. As 
instances are mentioned, the construction of dynamos, switch 
apparatus, measuring instruments, cables, bare and insulated 
conductors, insulating materials, transformers, electricity 
meters, glow lamp sockets, switchboards, safety appliances, 
arc lamps, carbons, glow lamps, heating and cooking 
apparatus, &c. These speciality works are distributed all 
over the country in Berlin, Frankfort-on-Main, Munich, 
Rhenish-Westphalia, and "Thuringia, and in the Kingdoms 
of Baden and Saxony, whereas the largest firms are now all 
located in Berlin. - 
The advantages claimed for the special works, above all, 
are that industrial enterprises which only produce a limited 
portion of the extended manufactures in the electrical trades 
are able in general to utilise their means of production more 
favourably than in the case of undertakings which turn out 
a large number of very varied manufactures. In addition 
to this, the special works are rapidly able to understand and 
satisfy the requirements of customers, by personal contact, 
and are in many respects more capable of accommo- 
dating themselves, and are more mobile than the largest 
firms, in the management of which a certain bureaucracy 
cannot be avoided. The development of the special works 
has been largely supported by the circumstance that, apart 
from the contractors’ offices and agents-of the largest firms, 
an increasing number of firms have embarked upon the 
carrying out of installations, and in the course of time a 
separate branch of electrical contractors has developed in this 
way, who, being on thé. spot, and owing to their personal 
relations, their business and technical abilities, especially in 
large localities, have secured the work of executing lighting 
and power installations on a considerable scale. These par- 


ticular contractors have naturally no interest in procuring 
machinery and apparatus from the largest firms, who are 
their greatest competitors through the installation offices 
which .they: maintain, but they have from the beginning 
given preference to the special works, and thus materially 
strengthened the latter. a | E 

It is further pointed out that the economic importance 
of the special works may be best illustrated by a few figures. 
It can be assumed that 125,000 workers are at present 
employed in the electrical engineering works in Germany, 
and 45,000 of these are engaged in the special works, which 
have an annual output of the value of from £16,250,000 to 
£17,500,000, or about 45 per cent. of the aggregate pro- 
duction of all the works. Naturally the special works, which 
restrict manufacturing to individual products, are of less 
extent than the large undertakings, although certain of the 
former are not only not inferior to the equivalent depart- 
ments of the largest firms, but even surpass them. As 
a result of their great efficiency, the special works have 
secured a large circle of customers both at home and abroad. 
To these belong, on the one hand, the installation contractors 
and dealers, and, on the other, those local authorities and 
industrial undertakings which have departed from 
entrusting new installations or extensions in general 
enterprise to a large firm, but which now either 
carry out works on their own account with the 
assistance of their own enginecrs, or by requisitioning the 
services of consulting engineers, the individual requirements 
being obtained where they can be procured the cheapest. 
The special works are also interested in the export trade, 
and in certain countries to a larger extent than the big 
firms. This has caused some large firms to maintain branch 
works abroad, and meet, at least in part, the needs of the 
country concerned through them; and a second reason is 
that foreign customers are not so dependent in obtaining 
materials as are consumers in Germany, where the largest 
firms have secured by financial participation the supply of 
materials in the case of a number of undertakings, so that 
any competition must be useless in these particular instances. 


U 


BUSINESS NOTES. 


Trade Announcements, — Messrs. SrEMENS Bros. 
DvNAMO WoRks, LTD., of Tyssen Street, Dalston, London, N. E., 
announce that they have made arrangements for additional tele- 
phone lines, which will shortly be in operation, thus obviating, they 
hope, further delay to customers consequent upon the rush of 
business on their pregent lines. 

MESSRS. ALEX. TURNBULL & Co., LTD., St. Mungo Works, Bishop- 
briggs, Glasgow, manufacturers of boiler mountings, announce that 
Mr. Alexander Turnbull, the founder of the firm, has retired from the 
managing directorship, which position he has held since the incor- 
poration of the company, He will, however, retain the chairman- 


ship of the company and act as technical adviser to the board. 


Mr. John H. Johnson has been appointed general manager. 

MEssRS. PREMIER ELECTRIC HEATERS, LTD. have issued a 
large postal card illustrating & number of their electric heating 
devices, and announcing their removal to larger premises at 258, 
259 and 260, Bradford Street, Birmingham. EUN 

THE RucGBY LAMP Co., LTD., Rugby, have appointed Messrs. 
J. A. Rupp & Co., 68, Gordon Street, Glasgow, as their agents in 
Scotland for the sale of the " Rugby " metal-filament and carbon- 
filament lamps. 5 

THE A. E. G. ELECTRIC Co., LTD., have opened an office in 
Birmingham — Winchester House, Victoria Square. Telephone, 
“7564 Central”; telegrams, Circuit, Birmingham.“ 

For the convenience of their friends in the South of England, 
MEss RS. HANS RENOLD, LTD., have opened an office in Kingsway 
House, Kingsway, London, W.C. It will be managed by Mr. 
Charles E. Holliday, M.I.M.E., who has held a leading position with 
the firm in Manchester for many years. At present the London 
office will deal particularly with matters requiring personal 
attention, ordinary inquiries and correspondence still being addressed 
to Manchester as hitherto. 


Bankruptcy Proceedings.— W. H. Hunter, plumber 
and electrician, High Street, Towyn, Merionethshire.—The first 
meeting of creditors was held on Tuesday last week at the Town 
Hall, Aberystwyth, and later on the same day the debtor attended 
for his public examination before Mr. Registrar J. Baines. The 
statement of affairs disclosed gross liabilities £277, of which 
£234 was expected to rank for dividend. The assets were estimated 
to produce £239, leaving a surplus of £5. The failure was attri- 
buted to bad trade and family illness, It appeared that the debtor 
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started business in March, 1894, with a borrowed oapital of £50, 
which amount had sinoe been repaid. In 1904 he opened a branch 
business, but finding this did not pay he closed it after 12 months' 
trading, Afterwards the liabilities were £95 10s. and arrears of 
rent £13. It was reported that the debtor had lodged a proposal 
for a composition and the Official Receiver announced that the 
creditors had accepted the offer, which was one of 17s. 6d. in the £. 
This would come before the Judge for approvallater. 'The 178. 6d. 
would be paid by instalments of 5s. now, and 7s. 6d. and 5s. in two 
further instalments, payable six and nine months respectively from 
the date of the approvalof the composition by the Court. The 
examination was closed. 

CO. BBABV, C. D. GREEN and T. STIRLING, JUN., lately trading as 
E. & C. Braby, slate and marble merchants, Lambeth, London, S.E. 
Nr. E. H. Hawkins, receiver and manager, announces a third and 
m dividend of 44d. in the £, making a total payment of 5a. 7}d. 
in the £. 


MOoRRIS ZAINS, lately electrical engineer and tobacconist, Wardour 


Street, Soho, London.—Receiving order made October 27th on 
creditor's petitien. First meeting. November 11th; public examina- 
tion, December 13th, both at Carey Street, W.C. 


Citroën Helical Gears,—At the Manchester Engineering 
Exhibition Messrs. André Citroén & Co., of London, E.C., have a 
fine display of their machine-cut double helical gears. These 
helical gears are machine-cut with one tool in a single operation 
in the solid, and the teeth are continuous from one side of the face 
to the other. This gives the gears a maximum of strength, whilst 
the accuracy with which the teeth are automatically cut, combined 
with the principle of the double helical tooth itself, causes the 
gears to run with a total absence of noise, back-lash, shocks and 
vibration. That these advantages are actually obtained with the 
Citroén gears is proved by the various sets of gears shown running 
on their stand. One of the running exhibits consists of a set of 
double herring-bone gears, the teeth having three sections instead 
of two. This form of tooth has been adopted for reversing 
gearing, 80 as to equalise the wear when the load is being 
transmitted in both directions. The gears have been designed to 
transmit 100 H.P. at 800 and 50 B. P..; the single ratio is, 
therefore, 16/1. 

The Citroén gears can be made in single ratios up to 20/1, which 
is of importance in connection with the ever-increasing demand 
for electric motor drives. It is, therefore, possible to use high-speed 
motors, which are, of course, cheaper and more efficient, and obtain 
the desired speed of the driven machine through one set of Citroén 
gears. Apart from their silent running, they havea high efficiency, 
which is claimed by the makers to be 98 per cent., and these high 
reduction gears therefore constitute & distinct advantage over 
worm drives. 

Another exhibit on this stand is & large 10-ft. spur wheel, of 
which we give an illustration. It weighs about 3 tons, and is made 


LARGE DovBLE-HELICAL GEAR WHEEL. 


for an electrically-driven tube mill. Many sets of this gearing 
have been made by this firm in connection with tube mills in South 
African gold-mines. We are informed that Messrs. André Citroén 
and Co. were awarded three Grands Prix at the Brussels International 
Exhibition. 
E Catalogues and Lists.—Tue Sr. HELENS CABLE AND 
UBBER Co., LTD., Warrington.—Interim price list (16 pages) of 
rubber-insulated wires and cables, Prices have been entirely 
re-arranged to cover the variations in prices of raw materiale. All 
previous lists are canoelled. The contents consist of full tables of 


Association and Non- Association grades. The complete 

will be ready early in December. : j ae 
THE GENERAL ELECTRIO Co., LTD., 67, Queen Victoria Street, 

London, E.C.—Some further “Osram” advertising folders and a 

catching novelty card (^ Firat Class") have been issued, and con- 


_ tractors can have their names printed on these, as usual. We have 


ADVERTISING LAMP SHADE. 


also received an " Osram " advertisement shade, such as is being 
circulated among contractors for window and showroom display. 
The shades are designed for ready attachment to existing lamp- 
holders, taking the place of existing shades, and forming an effective 
advertisement. We show one in the accompanying illustration. 
We cannot too often drive home this truth, that metallic-filament 
lamps “ make electricity cheaper than gas." | 

Messrs. DONOVAN & Co., Barwick Street, Birmingham. New 
trade price lists of electric cables, conduits and fittings, casings, and 
a variety of material and accessories. 

THE ELECTRIC CONSTRUCTION Co., LTD., 9, New Broad Street, 
London, E.C.—New 20-page pamphlet, entitled Machine Tool- 
Driving by Electricity," containing a number of large and excel- 
lent photo-process views of typical examples of machines driven by 
E.C.C. continuous and alternating current motors, car-wheel lathe, 
turret lathe for bar work, 7-ft. radial drill, lathes, planing machines, 
slotting machines, cold metal saws. and wood-working machinery, 
Most of the motors illustrated have ball bearings, these being used 
as standard by the firm up to about 30 B.H.P. ; wpwards of 2,500 
such bearings have been fitted by the firm.  .A list of a few 
modern E.C.C. motor installations is tabulated a& the end of the 
pamphlet. 

THE ABBEY ELECTRIC Co., 17, Victoria Street, Westminster, 
S.W.—Twelve-page pamphlet illustrating and giving prices 
of the Abbey long-burning flame lamps, also a diagram of the 
feeding mechanism. 

MESsRS. CASPAR & Co., 33, King’s Road, St. Pancras, N.W.— 
Leaflet describing the ''Gese" electric flash apparatus for adver- 
tising purposes. 


THE HUHN TUBE CLEANER MANUFACTURING Co., 11, Queen 


Victoria Street, E.C.—Eight-page booklet describing their boiler- 
tube cleaner (Huhn's system). 

MESSRS. SIEMENS Bros. DYNAMO WORKS, LTD., Tyssen Street, 
Dalston.--Small card illustrating a couple of designs of outside 
electric lantern fittings, and giving prices; also Pamphlet HI, 
dealing with Holophane stiletto reflectors. Both of these circulars 
are for the purposes of the trade, whose names can be printed on if 
required. 

THE HART ACCUMULATOR Co., LTD., Stratford, London, E.— 
Illustrated circular showing and describing the Hart lighting type 
cells and patent non-corrosive terminals. Prices are given. 

THE BRITISH ALUMINIUM Co., LTD., 109, Queen Victoria S&reet, 
London, E. C. November list (No. 106) giving data regarding the 
physical, mechanical and electrical properties of aluminium and 
copper, also particulars of round aluminium rod for switchboard 
and feeder connections, and a table of weights and resistances of 
aluminium wire. 

THE ELECTRICAL POWER STORAGE Co., LTD., 4, Great Winchester 
Street, London, E.C.—The company has just issued an export list of 
its well-known E. P. S. batteries. The various sections, indicated by a 
thumb index, relate to the following: Acid and lead burner; 25 and 
50-volt sets; 100 and 220-volt sets; 500-volt sets; ship-lighting 
types; moting cells ; accessories, SH, DH and P type dimension 
diagrams; OM, and OL type dimension diagrams. Capacities, 
types, prices, code-words, and shipping weights and measurements, 
are given in table form throughout these sections. 

Messrs, LONSDALE Bros., Ltp., Pump Street, Blackburn.—8- 
page pamphlet relating to their solidified silicate cotton (slag wool) 
covering for boilers, piping, &o. 

THE RuGBY LAMP Co., LTD. Lower Hilmorton Road, Rugby.— 
New price lists giving particulars and prices of the Rugby carbon 
and metal-filament lamps respectively, 
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MeEssks. CALLENDER'8 CABLE AND CONSTRUCTION Co., LTD., 
Hamilton House, Victoria Embankment, London, E.C.—New card- 
board case in which one can most conveniently keep “ Callender's 
pamphlets.” The pamphlets already in it relate to Callender's 
marine glue, special safety fireproof cables, Kalbitum paint, 
" Kalanite" insulating material, jointers’ hand-carts, and rubber 
wire store racks. 

THE British THomson-Hovston Co., LTD., Rugby.—8-page 
list (No. 255) in B.T.-H. standard form, giving full particulars, 
tabulated prices and illustrations of their Mazda lamps; special 
shapes are included for railway carriage lighting, candle lamps, 
signs, and automobile lighting. 

THE CREDENDA CoNDVITS Co., Chester Street, Aston, Birming- 
ham.—21-page brochure entitled Signs of the Times," containing 
some particulars of the Venner electric signs, a number of night 
photographs of actunl examples in various partsof London showing 
how effectively these answer their purpose for illuminated adver- 
tisements outside theatres, stores, hotels, showrooms, shops, &c. 

THE BRILLIANT ARC LAMP AND ELECTRICAL Co., Lonsdale 
Road, West Kilburn, London, N.W., and Vancouver.—Catalogue 
containing particulars, with illustrations, also price information, of 
their Brilliant" enclosed arc lamps, Brilliflamme long flame 
lamp, Brilliant“ midget lamp, ^ Actinore " and Inver: photo- 
graphic arc lamps and accessories. The Inver lamp is specially 
designed for low-pitched studios. The lamps are all of English 
manufacture. Copies of the list may be obtained on application. 


Dissolutions and Liquidations. — SYNCHRONISED 
ELECTRIC CLocK Co., Ltp.—This company, of Leamington, is 
winding up voluntarily. A meeting of creditors is called by the 
liquidator (Mr. C. H. Waterman) for November 4th, at 11, Waterloo 
Place, Leamington Spa. l 

WESTMINSTER TOOL AND ELECTRIC Co., LTD.—A meeting of 
creditors is called for November 2nd, at Palace Chambers, Bridge 
Street, Westminster. 

THORNTON & CREBBIN, LTD.— -Creditors should send the parti- 
culars of their debts, &c., to Mr. J. H. Haley, 29, Tyrrel Street, 
Bradford, one of the liquidators, by November 30th. 

RoBsoN X COLEMAN, electrical engineers, Haymarket Lane, New- 
castle-on-Tyne.—Messrs. R. E. Robson and A. C. Coleman have 
dissolved partnership. 


Condensing Plant.—THE MinRLEES Watson Co., 
LTD., of Glasgow, have lately booked the following amongst other 
orders for steam condensing plants :— , 

Barometric jet condensing plants for an Antigua sugar factory ; 
the Natal Estates, Ltd., Mount Edgecombe, Natal; an estate in 
Argentina ; a South African sugar refinery, and for Messrs. J. G. 
White & Co., Ltd., for the Kalgoorlie Electric Light and Power Co. 

Burface condensing plants for Fraser & Chalmers Ltd., for Erith 
Electrio Works; the Melbourne Electric Supply Co. Ltd, for 
Geelong ; the British Thomson-Houston Co., for Dublin United 
Tramwaya. 

Low level jet condensing plants for the Harland Engineering 
Co., North Blaina Collieries ; the British Westinghouse Co., for St. 
Helens Corporation ; and Messrs. James Howden & Co., for Falkirk 
Corporation. 


Consular Notes.—Poland.—The British Consul at 
Warsaw reports that the service of electric tramways in Warsaw 
continued to be very well worked in all respects during 1909. The 
cars are run regularly and are kept clean. The total cost up to the 
end of 1909 of the whole system was about £600,000. The total 
length of rails is about 50 miles. Three new lines came into 
operation ; the number of cars and trailers was increased by 70, 


so that at present there are 210 cars and 60 trailers in use. In. 


1908 the number of passengers carried (partly by horse traction) 
was 42,500,000, which in 1909 had increased to 59,220,000. The 
distance run in 1904 was 7,900.000 versts (5,238,000 miles), and in 
1909 10,700,000 versts (7,100,000 miles). The total income in 1908 
was 2,372,000 roubles (£250,000), and in 1909 for nine months 
2,437,000 (£256,100). The system is not sufficiently large for the 
requirements of the population, and a great many suburbs are as 
yet unconnected by tramlines. All extensions, however, are held 
up in consequence of the impossibility of obtaining credits from 
the municipality under the present uncertain state of affairs. In 
Lodz the mileage run by electric tramcars in 1909 was 3,285,129 
versts (2,180,000 miles), 18,648,501 passengers were carried, 112 
cars were in use, and the total net income was 922,410 roubles 
(£97,000), which, after payment of 5 per cent. to the municipality, 
allowed payment to the shareholders of 6 per cent. dividend 
and 2 per cent. bonus. Telephones became more popular than 
ever during 1909, and the number of subscribers rose from 14,817 
on January Ist, 1909, to 17,744 on January Ist, 1910. This unex- 
pected increase necessitated the construction of a new exchange, 
which, with the old one, is calculated to accommodate 50,000 sub- 
scribers. The service continues to be very good, and the rates of 
subscription remained the same, though there is some talk of a 
reduction. The telephone lines connecting Warsaw with Lublin 
and Cracow have not yet been completed, and, owing to unforeseen 
difficulties, some time will probably elapse before the project 
materialises. Telephones are being introduced on nearly all large 
estates, as permission is granted by the authorities more readily 
than was formerly the case. The system employed practically 
throughout the district is that of the Swedish Cedergren Co. The 
use of electricity for both power and lighting is rapidly increasing. 
The number of users rose from 2.300 on December 31st, 1908, to 
3,142 on the same date tin 1909 ; of these 2,105 were for light and 
737 for power installations. The consumption of electric current 
for power and lighting in 1908 was 1,543,596 and 2,419,186 


Kw.-hours respectively; the figures in 1909 wers 2,260,888 and 


2,904,261. The prices of electric energy per Kw.-hour are 
(a) for lighting, 20°569 copecks (5°21d.) ; (5) for other power, 18:101 
copecks (331d.) At Warsaw there was no extension of the electric 
lighting of the streets during 1909. At Lodz 650 arc lamps are 
being erected. At Biabystock, Government of Grodno, a new power 
station was built in 1909; all streets are lighted by electricity, and 
orders for new installations are so numerous that the company 
cannot cope with the work. | 

The British Consul at Warsaw also states that practically 
every branch of. commerce offers openings for trade with the 
United Kingdom. There are, however, certain classes of com- 
modities, such as boots and shoes, paints and varnishes, paper, 
heavy machinery, furniture, &c., which are all protected by 
heavy import duties, and consequently it only pays to import 
the very highest qualities in these lines. Cheaper qualities 
have to contend not only with the protective duties, but also with 
the articles smuggled from Germany and Austria-Hungary, from 
which the Jewish trader obtains the greater part of his profits. It 
has been pointed out that British firms rarely, if ever, advertise in 
the local daily Press or trade journals, while, on the other hand, this 
means of bringing wares to the notice of the Polish buyer is 
extensively resorted to by the German, Austro-Hungarian and 
Frenoh merchants. Foreign firms allow their local agent large 
sums yearly for this purpose, but so far as the Consul can see, it is 
only those British firms who have long had business connections 
with Poland who adopt the same practice. 

It appears almost useless to reiterate the old complaint respecting 
the publication of catalogues and price lists in English only. Out 
of some hundreds of such publications received at the Consulate 
during 1909, not more than 10 were printed in any other language, 
and of these only three were in Russian, and not one in Polish. A 
few firms appear to have adopted the metric system for quotations 
in weights and measures, and those who quote foreign currencies 
seem to favour that of Germany. This in most cases is sufficient, 
except in out of the way districts. 

Fewer commercial travellers than usual called at this Consulate 
during the year; but it is understood that there is a very con- 
siderable increase in the numbers of British travellers visiting 
Poland. Almost daily, however, on the other hand, the Consul 
has visits from one or two local merchants inquiring for the names 
of British manufacturers in every variety of business, and a large 
number of the callers have stated their intention of going to the 
United Kingdom and visiting manufacturers personally in order to 
enter into business relations. Frequent applications are made for 
the names of persons or syndicates willing to -provide capital for 

building enterprises, mortgages, industrial undertakings and many 
other schemes. Many of these are no doubt excellent opportunities 
for theinvestment of foreign capital, but, on the other hand, many 
of them are ill-considered schemes, where the dreams of high 
profits are not founded on any practical basis. 

The foundation of a Warsaw branch of the Anglo-Russian 
Chamber of Commerce at St. Petersburg should go far towards 
supplying a long-felt want as & source of reliable information. 

In conclusion, British firms are again informed of the utter 
impossibility of doing business with Poland and, indeed, with all 
Russia, unless they are prepared to extend credit freely and thus 
compete with Germany and other foreign countries. 


Book Notices.—Annuaire pour An, 1911. Paris: 
Gauthier-Villars. Price 1 fr. 50 c.— This is the annual publication 
of the Bureau des Longitudes, and contains numerous tables and 
statistics relating to metrology, geography and meteorology, in 
addition to the astronomical section. The Annuaire for 1912, on 
the other hand, will contain physical and chemical data. 

The Gas Works Directory and Statistics, 1910-1911. London: 
Hazell, Watson & Viney, Ltd. Price 10s. 6d.—This is the thirty- 
third annual issue of this directory, and it& contents are revised to 
August, 1910. There is not much to say, except what we have said 
in announcing previous editions. Plenty of information is given in 
very handy form regarding the gas undertakings and their pfficials, 
also assocjations of gas works managers and engineers. One section 
of the book relates to foreign and Colonial works, ^ 

English Prices with Spanish Equivalents. By S. Lambert. 
London: E. & F. N. Spon. Price 1s. net.—In view of the enormous 
field for trade in Spanish-speaking countries, this handy little book 
of conversion tables ought to fill & useful place on the business 
man’s bookshelf. It starts at a rate of 4'4d. per Ib., and goes up to 
£1 per lb., the equivalents being given in £ per ton and in pesetas 
per kg. for seven different rates of exchange. 

Die Unipolare Gleichstrommaschine. By Dipl-Ing. Boris von 
Ugrimoff. . Berlin: Julius Springer.— In this thesis for the degree 
of Doctor in Engineering, the author discusses the theory and 
evolution of the unipolar dynamo, and describes the various 
designs which have been tried. Accounts of researches on rubbing 
contacts at very high speeds are included, and the author describes 
the construction and operation of & machine of his own design. 
The treatinent is very complete, and the work is probably the most 
exhaustive yet published on this subject. The author is a Russian, 
trained at Moscow, Berlin and Karlsruhe, and is a lecturer in 
Electrotechnics in the High Schools at Moscow. 

"Science Abstracts," Vol. 13, Part 10. Sections A and B. 
October 25th, 1910. London: E. & F. N. Spon, Ltd. Price 1s. 6d. 
each. 

* Bulletin of the Engineering Department of the National Elec- 
tric Lamp Association." September 1, 1910. Cleveland, Ohio: 
The Association. ; 

“ Boletin do Ministerio da Viacao e Obras Publicas." April, 1910. 
Rio de Janeiro: Imprensa Nacional. 1910. 

" Bulletin of the Société Belge d’Electriciens,” September, 1910, 
Brussels 1 Ramlot Frères, | 
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LIGHTING and POWER NOTES. 


Acton.—A town's meeting, of an importance and character 
never before witnessed in the district, was held at Acton on 
Monday night to protest against the recent decision of the Acton 
U.D.C., by 11 votes to 9, to hand over the electricity undertaking 
to the Metropolitan Electric Supply Co., Ltd., the principal points 
in the agreement being the transfer of the undertaking to the 
company for 42 years ; the company to pay £5,000 in consideration 
thereof—£2,500 when the Bill receives Royal Assent, and the 
remainder when the concern earns over 6} per cent. The meeting, 
presided over by Mr. Robert Clay, J.P., was held at the Central 
Hall, which was crowded to the doors. Mr. C. A. Buckmaster 
moved the first resolution: That this meeting of ratepayers of 
Acton records an emphatic protest against the manner in which 
the decision to sell the undertaking to the Metropolitan Electric 
Supply Co. was obtained.” The methods adopted, he said, were 
unworthy of Acton, and of its District Council. He deliberately 
accused the chairman of the Council of sharp practice in convening 
a meeting during the vacation at so short a notice as three days, 
when several members opposed to him were unable to be present. 
Very carefully arranged, and very unfair, was the deputation sent 
to the company, in that it comprised almost without exception 
those opposed to the undertaking—those who had publicly called 
it rotten. Mr. R. S. Whiting, seconding, said the character of the 


Council's action was not in accord with his idea of British fair . 


play, and certainly not in the interests of Acton. It was 
undoubtedly a rushed meeting. Mr. H. S. Schultess-Young, 
chairman of the Council, greeted with hisses and groans, said he 
appeared before them as a sort of Daniel in the lion's den. He 
denied the allegations made, and said he was actuated by no other 
desire than to do the best for Acton, and to get to the meeting as 
many members as possible. The resolution was carried by an 
overwhelming majority. Mr. James Everitt next moved: That 
the terms agreed upon for the sale of the undertaking seriously 
under-estimate its value, and should not have been accepted by the 
Council.“ Mr. A. G. Keen moved an amendment supporting the 
Councils action, which the chairman of the Council seconded. 
Both met with considerable interruption, and Mr. Schultess-Young 
was called upon to withdraw a remark addressed to a brother 
councillor, which the latter considered to be offensive and insulting, 
and eventually was advised by the chairman to resume his seat. 
Receiving very little support, the amendment was negatived, and 
the original motion carried amid loud cheers. Copies of both 
resolutions were ordered to be sent to the B. of T., the L.G.B., and 
Mr. Herbert Nield, M.P. for the division. | 


Aberdare.—The U.D.C. has adopted the following scale 
of charges for current :— Flat rate, 4d. per unit; by prepayment 
meter, 44d. ; contract rate, payable quarterly in advance, the amount 
of which will be assessed on the size of the installation on applica- 
tion to the electricity department, and ld. per unit for current ; 
fixed rate, 2s. 6d. per quarter, payable in advance, for each 32-watt 
lamp alight at one time, a minimum number supplied ; for heating 
and cooking, 1d. per unit: motive power, from ld. to 2d. per unit in 
proportion to the number of units taken per quarter for each KW. 
demanded. 


Bacup.—At the T. C., on Friday last, it Was reported 


that draft agreements with the Rawtenstall Corporation for the 


purchase of a bulk supply of electrical energy, and the management 
of the Bacup installation, had been approved, also that the B. of T. 
had intimated that it had no objection to the proposed arrangement, 
and that it had forwarded & copy of the drafts to the L.G.B. 
Amended estimates prepared by Mr. Taite had been submitted to the 
L.G.B. for the new arrangement, which amounted to £3,000, in 
respect of which application for sanction to a loan had been made. 


Barnstaple.—The T.C. contemplates lighting the Rock 


Park by electricity. and a report on the scheme is to be presented. 


by the electrical engineer. 


Brighton,—The price of energy for the tramways has 
been reduced from 1°35d. per unit to 12d. 


Birmingham.—At the recent L.G.B. inquiry in regard 
to the borrowing of £143,000 for extensions at the electricity 
department, it was stated that the estimated cost of the new plant 
at Summer Lane generating station was £129,450: at the sub. 
stations, Court Road, £3,444; Upper Trinity Street, £2,730: 
Camden Street, 4 2.580; Schofield Street, £450. An amount of 
41.600 was included for a sub-station at Harborne, but was subse- 
quently deducted, as the site had not been acquired. 


Bispham (near Blackpool),—The B. of T. has written 
to the U. D.C., giving consent to the erection of the proposed 
generating station in Red Bank Road. 


Bradford.—A deputation from the Electricity Committee 
recently paid a visit to the Smoke Abatement Exhibition at 
Glasgow, and the report which they have prepared shows clearly 
that the deputation consider it would be advantageous for a similar 
Exhibition to be held in Bradford. There was a great show of 
electrical appliances for the household. So far as the Exhibition 
went, the deputation formed the opinion that it was a complete 
success, and that a similar Exhibition in Bradford would not only 


be of advantage to the electricity and gas VV„»· put would 
ü 


tend to the Promotion of good h¥allh and sanitation in the city, 


Bridlington.—The T.C. proposes to open a showroom in 
connection with the electricity department, and a committee has 
been deputed to report upon the showrooms at York and Hull before 
a definite step is taken. 


Bromley (Kent).—By arrangement with a number of 
local tradesmen, the Electric Supply Co. proposes to install nine arc 
lamps suspended over the middle of the highway between Martin's 
Bank, High Street and College Slip. The idea is to brighten up 
that particular part of the borough, and the cost will be borne by 
tradesmen in the area. The consent of the T.C. to the scheme has 
been sought. | : 


Continental Notes,—GERMANY.—4A transmission scheme 
at 110,000 volts, which is said to be the highest pressure hitherto 
used in Europe, has been entrusted to the Siemens-Schuckert works 
by the Lauchhammer Co., which is engaged in the iron and steel 
trade in Germany. The order comprises a complete transformer 
and switch installation for power transmission to the company's 
works at Grodnitz and Riesa, as well as for the supply of the net- 
work of the Groba power station. Two long-distance lines, each 
for a transmission of 15,000 KW. at 110,000 volte, are to be erected. 
The highest pressure 80 far used in Germany is stated to be 50,000 
volte, and is employed for power transmission between Moosb 
and Munich. On the other hand, the Bergmann Electricity Co. 
also refers to the Groba scheme, which is said to represent the con- 
struction: of the largest power station in Germany. The final 
preparations for the work have been made, and the orders have been 
given out by the Groba Electricity Union to the firms concerned. 
The project relates to the supply of electricity in 750 localities in 
the kingdom of.Saxony, and the current is to be stepped up to 
60,000 volts (110,000 volts?) for long-distance transmission. The 
execution of the works, it is added, has been allocated to the 
Bergmann Electricity Enterprises Co. 

An exhibition, styled ‘Electricity in the Household," is being 
arranged at Leipzig by the Elektrotechnische Vereinigung in the 
middle of the current month (November). It willconsist of a series. 
of furnished dwellings completely equipped with electric domestic 
appliances. The object is to popularise electrical appliances. 

A German return quoted in the Iron and Coal Trades Heciew 
shows that in the case of 363 collieries circularised, particulars are 
given of 737 compressors in use, 564 being steam driven (183.178 
H.P.), 77 electrically driven (7,252 H.P.) and three gas driven 
(580 II. P.). A further return, however, appears to show 120 
electrically-driven compressors. 

BELGIUM.—The electricity generating plant at the extensive 
works of the Cockerill Co., at Seraing, near Liège, is now supplying 
current to 1,104 arc lamps, 6,028 ‘incandescent lamps, and no less 
than 717 electric motors of different sizes. The plant is being 
increased by a new gas engine and dynamo, the necessary gas being 
drawn from the coke ovens. | 

TURKEY.—It is reported from Buda-Pesth than the Sultan of 
Turkey issued on October 24th an order confirming the contract 
with the Ganz Electricity Co. and the Buda-Pesth Co. for elec- 
tricity and traffic undertakings in reference to the establishment of 
electric light and power works in the European part of Constanti- 
nople. The carrying out of the works will involve an expenditure 
of £833,000, and for this purpose a syndicate, under the lead of 
the Hungarian Credit Bank, will be formed with the assistance of 
the two companies mentioned, and of & French and Belgian group, 
including the Banque de Bruxelles, which will co-operate in the 
floatation of the bonds to be issued. "The association with foreign 
groups will bring, as previously. reported, the Stamboul gas worke, 


Anto the possession of the syndicate. 


SPAIN.—In the Toledo district, the Civil Government has been 
approached by Don Luis Iribarre, of Arce, for permission to utilise 
& waterfall on the River Tajo, within the city's administrative 
area, for the generation of current for industrial purposes.— 
Electron, 

AUSTRIA.—The district. authorities of Reichenberg (Bohemia) 
are considering the details of a scheme for the erection of a central 
station on the Hirschfeld, and the construction of a network of 


. overhead lines to supply 19 communities in the districts of Reichen- 


berg, Friedland and Bratzau.— Elekt. und Maxch. 

FRANCE.— The accounts of the Parisian Electricity Co. for 
1909-10 show a profit for the year of about £192,174, of which 
£803 was brought forward from 1908-9. The Council of Adminis- 
tration recommends a dividend of 12s. 10d. per share for 1909.10, 
after providing for fixed charges, and carrying £32,000 to the 
renewal fund. 


Eccles,— The members of the Corporation have been 
gratified with the receipt of & report on 12 months' experimental 
lighting of a block of Corporation dwellings in the centre of the 
town. The supply of electric light was unrestricted, and a charge 
was made of 6d. per house added to the rent. It was stated that 
the actual cost had worked out at 4d. per week, and the Committee 
is prepared to treat with owners of blocks of property to make 
a charge on the basis of the rentals. 


Finchley.—The following assessments have been dealt 
with by the overseers : National TelephoneCo.'s wires, &c., increased 
from £50 gross £10 rateable, to £218 and £115; North Metro- 
politan Electric Power Supply Co., increased from £512 gross £256 
rateable, to £1,200 and £700; Finchley District Council's electri- 
city undertaking, increased from £400 gross £320 rateable, to 
£4,300 and & 1, 500. ` 


Gloucester. —At the last meeting of the T.C. it was 
reported that in view of the rapidly increasing output of the 
electritity department the cxistink plant wotld hava to be supple- 
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mented before the winter of 1911-12, and that the engineer had pre- 
sented a report detailing the probable requirements with estimates 


of the cost. The expenditure covers the provision of a steam 
turbo- generator, feeder, and distributor mains, boiler house 
plant, &c. 


The Council decided to apply to the L. G. B. for sanction to 
borrow £14,000 for the purpose of extensions to the plant and dis- 
tribution systems of the electric supply undertaking. 


Hessle.— The Hull E.L. Committee has consented to 
confer with a deputation from the U. D.C. on the question of electric 
supply. Hessle desires Hull to work its E. L. order, if terms can be 
arranged. 


Luton. — The T. C. has decided to apply for a loan of 
£2,396 for a Clarke-Chapman (Woodeson) boiler with superheater, 
an underfeed stoker, extension of coal bunkers and economiser, 
motor-driven feed-pump, &o. | 

The mains are to be extended to Cobden Street at & cost of £250 
in order to supply current for smelting purposes to the Electric 
Furnaces and Smelting Co., Ltd. The cables are also to be extended 
to the Corporation sewage works, to the works of the Skefko Ball- 
Bearing Co. Ltd. (cost £1.735), and the works of the West 
Hydraulic Engineering Co., Ltd. (cost £300). The Smelting Co.'s 
works open up another new industry for Luton. 


Limerick,—The special meeting of the E. L. Committee 


to consider a report by Mr. Aubrey V. Clayton on the working of 
the electricity undertaking, held last week, makes interesting read- 
ing in the Cork Ereminer. Mr. Clayton apparently found the 
instailation in a neglected and dirty condition, and commented on 
the lack of system and discipline in all departments. Four gas 
engines are In use; No. 4 refuses to work more than a few minutes 
at a time; No. 3 has a bent crankshaft ; they are all in such bad 
plight that Mr. Clayton does not think much money should be 
spent in overhauling them. The switchboard has been consigned 
at different periods to the scrapheap; battery room, totally 
neglected ; distribution boxes, lids not fastened on, and in one case 
left off, brick chambers full of dirt and containing water, Kc. 


London.—FrHuax.—In connection with the scheme for 
the wiring and fitting of consumers’ premises for electric light, 78 
applications have so far been received, and of these 35 have already 
been connected to the mains. The work incidental to the wiring 
of the premises under this scheme is reported, the Electricity Com- 
mittee say, to have been most efficiently carried out. and the 
arrangements and fittings afford complete satisfaction to consumers. 
In June last authority was given to the Gas Light and Coke Co. to 
substitute inverted for upright incandescent burners in six of the 
public lamps at Parson's Green, between New King's Road and the 
District Railway Station, to demonstrate its contention that 
improved efficiericy And economy would be obtained by the altera- 
tion, and it was proposed, subject to the experiment proving satis- 
factory, to place a scheme before the Council for the conversion of 
the whole of the remaining gas lamps in the borough upon reason- 
able terms. Having inspected the new burners, the Lighting 
Committee is, however, of the opinion that there is not sufficient 
improvement in the lighting to justify the expense of altering all 
the remaining lamps in a similar manner, and it has instructed the 
town clerk to so inform the Gas Co. 

BERMONDSEY.—The Electricity Committee reports that the elec- 
trical engineer had informed it that the maximum load had 
been reached. 1,622 KW., against the highest load in October, 1909, 
1,300 Kw. Six of the feeders are almost fully loaded at this out- 
put. It will therefore be essential to strengthen two of the feeders 
and the distributors in six' roads, and to join two distributors, the 
estimate for the work being £5,261. The Committee goes on to say 
that it was very gratifying to know that this large increase in load 
has resulted in a corresponding increase in revenue. The increase 
in revenue for the six months just completed (the summer six 
months being by far the lighter half of the year) is equal to the 
estimated increase in revenue for the whole of the year. 

The B.C. on Tuesday evening considered a report of the Finance 
Committee with reference to the request of the Electricity and 
Street Lighting Committee for an estimate of £150, the cost of 
the application to the B. of T. for. & provisional. order to 
enable the Council to supply electricity to the parishes of 
St. Olaves, St. Thomas, and St. John's, Horsleydown. The Com- 
mittee desired to know whether thi» sum and £200 mentioned as 
being requisite next year, represented the total cost of obtaining the 
order, and the subsequent confirming Act of Parliament, and 
whether, in the event of the Act being obtained, it was the intention 
of the Council to exercise its powers under it. The Committee also 


desired to know the estimated outlay and probable profits, both - 


inclusive and exclusive of street lighting, and the estimated cost 
of street lighting by electricity as compared with gas. Mr. J. W. 
Oake proposed that in the event of an Act of Parliament being 
obtained, the Council would take steps to exercise its powers, and 
that the Finanoe Committee be authorised to submit an estimate, 
He was sorry the Finance Committee had taken up its present 
attitude, which was only done to cause unnecessary delay. The 
Council, by 25 votes to 18, adopted Mr. Okes's resolution. 
WooLWICH.—The town clerk has issued a circular letter to the 
other metropolitan B.Cs., stating that the Woolwich Council is of 
opinion that, having regard to the fact that explosions have taken 
place owing to the escape of gas into street boxes constructed by 
the Post Office, the Telephone Company, electric lighting and other 
similar authorities, such boxes should be ventilated in order to 
prevent the possibility of such explosions. In order to ensure a 
uniform i | 
comimunioution to the London County Cdundil, asking 


system of ventilation, Woolwich Council has addressed a- 
At auth. 


rity to consider the advisability of framing regulations to secure 
such ventilation. It is intended that the regulations should apply 
to the whole County of London, and that they should be enforced 
by the various local authorities. 

MARYLEBONE.—The Electricity Committee reports that on June 
22nd last the Council resolved to discontinue the £2 28. annual 
payment in respect of ‘‘other uses” of current in the case of 
private (residence) consumers adopting the " telephone" system for 
lighting. This has resulted in a very big increase in radiators, &c., 
and the department has gained considerably by the reduction. The 
Committee finds pow that the £2 2s. (which at present brings in an 
almost negligible revenue) is a bar to business premises adopting 
radiators and other uses of electricity, and feeling sure that if 
this charge were discontinued an. equally large increase of business 
would result as has been found to be the case from private 
residences, it has resolved (subject to the usual sanction) that the 
annual charge (telephone system) in respect of the use of elec- 
tricity for all purposes (other than lighting and motors) be 
discontinued. 


North Berwick.—It is stated that an agreement has 
been practically come to between the T.C. and Messrs. Crompton 
for theintroduction of E.L. into the burgh. 


Peterborough.—The L.G.B. has sanctioned the borrow- 
ing by the Council of £2,000 for extending the electricity under- 
taking ; the proposal met with opposition at the local inquiry. 


Porlock,— The Somerset C. C. has granted an E.L. 
company permission to erect poles on the main road at Porlock for 
the purpose of supplying the village with electricity. 


Portrush.—A special meeting of the Council was held 
on the 28th ult. for the purpose of considering the advisability of 
adopting the report of Messrs. Miller, Wilson & Pegg; Belfast, who 
recommended the lighting of the town by an electric scheme at a 
total cost of £6,332. In reply to a question, Mr. Pegg said that he 
had allowed in his estimate a sum of £557 to cover the granting of 
a provisional order, engineering expenses and legal expenses. The 
Council having gone thoroughly into the matter, it was finally 
decided, by 10 votes to nil, to apply for a provisional order to carry 
out the scheme, which has been hanging off and on for the best 
part of a couple of years. 


Rawtenstall.—The Corporation has resolved that 
application be made to the L.G.B. for sanction to borrow £2,000 for 
the outlay in cables, fittings, brackets, &c., in connection with the 
proposal to light the main thoroughfares of the borough with 
electricity. 

Rugby.—The U. D. C. has reduced the price of electricity 
for motive power as under :—Less than 100 units per quarter per 
H.P. installed, 2d. per unit; above 100 and under 200, 1id.; 
beyond, 14d. ; for domestic heating and cooking, 14d. 


Southampton,—The electrical engineer has submitted 
to his Committee a preliminary report relative to the powers 
obtained under the Southampton Corporation Act, 1910, respecting 
the wiring of private property. He put forward three methods 
by which the cost of such work could be charged for or repaid. 
The engineer is to obtain further information on the matter, and 
report again. As the footpaths in 10 roads are about to be repaved, 
spare ducts are to be placed in these at an estimated cost of between 
£120 and £130. 


Sutton (Surrey).—At the last meeting of the U.D.C., 
the question of public lighting generally was discussed, and 
it was decided to advertise for tenders and to invite 
suggestions as to the best means of lighting. The Council 
agreed to take these into consideration in determining which 
tender should be accepted. The public lighting of Sutton 
has been changed from gas to electricity in recent years, 
after a keen struggle between the rival local companies, and it is 
expected that competition will be equally keen when the tenders 
are considered. The accepted tender will cover a period of 13 months 


from March Ist, 1911. 


Mansfield.—The U.D.C. has decided to give moral, but 
not financial, support to the Bill of the I.M.E.A., seeking powers to 
enable local authorities to supply lamps, fittings, Xc., and to under- 
take wiring work. 


Newark.—At a recent meeting of the U.D.C., a letter was 
read from Mr. C. Pullon, stating that he noticed an objection to 
Newark by certain firms who desired sites for works, on account of 
the lack of a public electricity supply. Mr. Pullon pointed out that 
he was endeavouring to form a company for the provision of a 
public supply, and he hoped soon to have the arrangements com- 
pleted. The letter was referred to à Committee. 


Newmills.—-The U. D. C. has asked the Huddersfield T.C. 


for terms for the supply of electricity in bulk or otherwise. 


Spennymoor.—At the Dean and Chapter Colliery of 
Messrs. Bolekow, Vaughan & Co. additional coke ovens, with a 
washery and by-product recovery plant, have recently been added. 
The waste heat from the ovens is utilised under 12 Lancashire 
boilers. The new plant is all electrically driven, and a 750-KW. 
B.T.-H.-Curtis mixed-pressure turbine has been added in the power 
house. Normally this plant runs on exhaust steam supplied from 
el winding engines and various auxiliuriés and exhausts tos 

irribes. Watson bardmetrit condenser. TER 
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Swansea.— We are informed by Mr. Prussmann, the 
borough electrical engineer, that the statements attributed to him 
in our last issue, in connection with the the proposed weekly day of 
rest in the E.L. department, are incorrect. The Swansea Committee 
unanimously voted in favour of the proposal, and the minute was 
unanimonsly confirmed by the Council on October 19th. We regret 
that we were misled in this matter. 


Todmorden.—On Saturday an additional engine and 
dynamo at the Corporation electricity works was started. The cost 
of the new machinery. is over £1,000, and makes a total of over 
£21,000 spent on the works since their commencement five years 
ago. 


Torquay.— The Electric Light Committee has rented a 
shop in Fore Street for three years for the exhibition of electrical 
fittings. The Committee also decided to make more widely known 
the advantages of electric lighting. 


Wolverhampton.—The T.C. has received from the 
L. G. B. notice that an inquiry will be held on November 8th into 


the application for a loan of £20,925 for electric N purposes 
and a refuse destructor. 


TRAMWAY and RAILWAY NOTES. 


Bacup.—The town clerk has submitted specifications for 
the construction, &c., of the new electric tramway from Bacup to 
Shawforth, which he had received from Mr. Moffett, of the Roch- 
dale Corporation Tramways, and a report from Mr. Taite favourable 
thereto. The specifications have now been agreed to between the 
respective engincers. 


Birkenhead.—Owing to their cumbersome nature and on 
account of their heavy wear and tear of the permanent way, the 
Corporation Tramways Committee has decided to alter the big 
double-bogie cars used on the Prenton and circle routes, so as to 
render them lighter, the motors being reduced from four to two in 
number. The Prenton people, however, are opposed to the change, 
claiming that the cars ensure comfortable travelling. 


Blackpool.—The T.C. has applied to the L.G.B. for a 


loan of £4,000 for six new tramcars. 


Bournemouth.—On Friday last the T.C. approved of a 
report recommending the eubstitution of the overhead trolley 
system for the conduit system on the tramways at present in exist- 
ence in the centre of the town. It is stated that £3,000 per annum 
will be saved by the change. 


Burnley.— Major Druitt, of the B. of T., conducted an 
inquiry on October 29th relative to the application of the Corpora- 
tion to increase the speed of cars on various sections of the electric 
tramways. It was mentioned that in 1900, Burnley had powers to 
run cars at 12 X.P.H.. and in 1908 Parliament granted a maximum 
of 16 M.P.H. The local drivers had attained a state of efficiency. 
and there was an immunity from accidents. It was stated that 
Preston had a maximum of 14 miles and Blackburn of 12 miles. 
Various surrounding anthorities, who benefit by Burnley's service, 
objected to any increase on the ground of public safety. Major 
Druitt inspected the various routes, and he will present his report 
in due courre. 


Haslingden.—The through running of the electric cars 
between Accrington and Bacup, which has now been in operation 
six months, appears to be giving general satisfaction. At the 
last meeting of the Haslingden T.C.. it was reported that, com- 
pared with the same period last year, Haslinden had a net gain of 
£320 in increased traffic and reduced car-mileage. while Accrington 
and Rawtenstall were each saving 4 250 a year by working the 
route with 11 cars instead of with six each, which were necessary 
before the through service came into force. 


Continental.—Germuany.—The important town of 
Gummersbach, in the neighbourhood of Cologne, has decided on 


the construction, at an estimated cost of 2,000,000 marks, of an 


electric normal-gauge railway, connecting that town with Nieder- 
sessmar, Fromimersbach, Derschlag and Dummlinghausen. The 
line is mainly for industrial purposes: passenger traffic will be 
chiefly served by the section to Niedersese mar.— Lilek,-u-Masch, 

The Communal Council of Wahn in the Rhineland has decided 
upon the construction of an electric normal-gauge tramway. to 
carry goods and passengers, from Porz to Beuel with branches to 
Siegburg, as a continuation of the Cologne-Porz suburban line, with 
junctions for goods at the State railway stations at Porz, Troisdorf, 
and eventually Beuel. ZIA. -- Musch. 

An inspection has just been made of the Schoneberg (Berlin) 
underground electric railway. which has been constructed by the 
Siemens & Halske Co., and is to be opened for tratlic in December. 
The railway, which commences at the Nollendorf Platz and ends in 
the Haupt Strasse, has three intermediate stations at Viktoria- 
Luise Platz, Bayrischer Platz. and the Stadtpark, and has a total 
length of 2°17 miles, the complete journey being accomplished in 
69 minutes. An entrance to the existing elevated and underground 
railway is being constructed at the Nollendorf Platz, and will lead 
directly to the platforms. An innovation in connection with the 


new railway is the provision, between the stations, of safety shafts 
which have convenient steps leading to the street level, so that 
passengers may utilise them in case of emergency. The shafts were 
required by the police authorities as a result of the Paris under- 
ground railway disaster a few-years ago. 

FRANCE.— The T.C: of Samois (Seine-et-Marne) has under 
consideration the desirability of introducing an electric tramway 
system. 

The T.C. of Argenteuil has passed a resolution calling for the 
electrification at the earliest date possible of the Paris-St. Lazarc- 
Argenteuil railway. 

The Minister of Public Works has just announced his approval 
of the agreement come to between the gas company and the 
Prefect of Indre-et-Loire, regarding the works to be undertaken 
for the conversion of the Tours to Vauvray steam tramway to 
electric working.—Jterue Pratique de U Electricité. 

A large electric tramway scheme to unite some 12 towns and 
villages with the populous City of Toulouse is being actively 
considered. It is proposed to utilise the public highways for only 

& short distance—5 or 6 km.—the rest of the track being, on 
private ground, so that trains may be run up to a speed of 60 km. 
an hour. The scheme originated at Mazamet, where it has 
received the advocacy of the Conseiller Général for that town, many 
other members of the Conseil Général of the Department of the 
Tarn being also in favour of it.— erue Pratique de Ü Electricite, 

Two deputations connected with the Municipality of Paris are 
visiting London, in order to compare the merits of the side and 
centre slot systems of conduit tramway construction. Whichever 
is adopted in Paris, the work of reconstruction will cover 75 miles 
of tramways, and occupy some years. 

AUSTRIA.— The plans for a 4'6 kilometre narrow-gauge electric 
rack railway, from Draga di Lovrana up the Monte Maggiore, 
submitted for official approval by the Vienna Union Baugesell- 
schaft, have undergone the customary official scrutiny, and the 
line will consequently be forthwith commenced. Being on the 
Italian border, attention had to be given to various political con- 
siderations.— Elektrotechnik und Maschinenbau. . 

SPAIN.—The Electron gives the following particulars of the pro- 
jected Franco-Spanish trans-Pyreneean railways : The extraordinary 
variety of levels which affect the trans-Pyreneean railways, and 
the abundance of hydraulic power available in those regions, have 
contributed to the adoption of electricity as the most convenient 
driving power. Power to work the Oloron to Jaca line will be 
supplied by the Salomne station, which will utilise the Gave de 
Pau and Cauterets Falls for its generation, these being capable of 
developing up to 21,000 H.P. The Aix-les-Termes to Ripolli rail- 
way will obtain power from the station at Eget, which utilises a 
less important waterfall. On all the railways single-phase alternat- 
ing current will be supplied to the overhead lines at 12,000 volts, 
but from the central stations it will be delivered to the railway 
at 75,000 volts. The three-line system is that adopted, return 
being made by the rails. The posts will be of metal, placed 
100 metres apart. The rolling stock comprises two types of loco- 
motives—the larger weighing 70 tons of a capacity of 1,000 to 
1,800 H.P., and the smaller of a capacity of not above 500 HP. The 
former are for use with express trains, which they will be able to 
draw at a speed of 100 km. an hour, and the latter for local trains 
at low speed. According to the proposals of the companies, all 
trains will be worked electrically 80 soon as they are able to com- 
mand sufficient hydraulic power. The trans-Pyreneean railways 
mentioned, expect to be working within two years, but the scctions 
on Spanish territory will need a much longer time, as the works 
have hardly been begun yet. 


Hounslow.—The Tramway Co. has sent an intimation 
to the clerk of the Council that 140 of the cars are to be covered, 
and that they are to be turned out at the rate of five a week. With 
regard to the noise of the cars the company is now engaged in 
welding the jointe on the Uxbridge route at a cost of £2 a joint. 
When this work is finished the lines between Chiswick and Hounslow 
will be taken in hand ; it is expected about January. The extension 
work at the Council's electricity station is practically finished, and 
it is expected that the plant will be running in a few days. 


Japan.—According to the last Japanese mail, an English 
syndicate is reported to be forming a company with a capital of 
£1,000,000 to construct and work an electric railway between 
Hiratsuka, Hachioji and Takasaki. 

The new branch of the Odawara electric tramway, between 
Koza and Yumoto, has just been completed and opened for traffic. 


Kirkintilloch.—4At a public meeting the unsatisfactory 
issue of the action taken by the T.C. in furthering the extension of 
the Glasgow Tramways was condemned, and a deputation was 
appointed to wait on the Glasgow Corporation. 


Lanarkshire, — Correspondence has been proceeding 
between the Lanark C.C. and the Lanarkshire Tramways Co. as to 
the latter's intentions regarding the completion of various exten- 
sions still to be constructed in the area of the county, and Mr. 
Clements, the company's secretary, has written a letter in which he 
states that, in view of the fact that the Motherwell Coporation did 
not expect to be able to complete the alterations to Coursington 
Bridge before the expiry of the company’s powers, and the impossi- 
bility of raising capital for tramway extensions in the present state 
of the market, it was decided to make an application to extend the 
time for completion of the tramways for a further three years. 
The Councils Committee expressed extreme disappointment and 
dissatisfaction at the terms of the company's letter, and unani- 
mously agreed that the company's representatives be asked to 
discuss the whole matter with it, The Gounoil hae concurred. 
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London. —Commencing with Tuesday, the Metropolitan 
Railway Co. increased the number and apeed of its trains between 
central London and the suburbs, and on the inner circle route, 
31,000 seats per week being added on the latter. 

MIDDLESEX.—At the meeting of the C. C., on October 27th, it 
was resolved that, subject to the L.G.B. sanctioning the borrowing 
of the purchase-money, notice be given to the L.C.C., requiring 
it to sell to Middlesex the portion of the Highgate Hill tramways 
in the County of Middlesex. It was mentioned that the approxi- 
mate purchase price was £5,000. The C.C. approved of £13,621 
being transferred by the Metropolitan Electric Tramways, Ltd., to 
the reconstruction and renewals fund out of the revenue of the 
company for the year ended December 31st last, and invested in the 
joint names of the Council and the company in India 34 per cent. 
stock. The proposal of the Metropolitan Electric Tramways, Ltd., 
to run a "shuttle" service over the section of light railway from 
the Great Eastern Railway Station, Enfield Town, to the junction of 
Southbury Road with the Hertford Road at Enfield Highway, was 
approved. l 


Rochdale.—The Tramways Committee has decided that 
59 cars be fitted with meters for registering the current used, at a 
cost of £206 10s., i.e., £3 10s. per car. 


Salford.—A correspondent states that the local Tramways 
Committee has decided to appeal against the assessment of the 
tramways in the Salford and Pendleton townships. 


Walthamstow,—With a view to reducing the consump- 
tion of energy, the Tramways Department is to obtain, at. £3 bs. 
each, 12 ampere-hour meters, and have them fixed on 12 cars. 
The makers of the meters are supplying them on condition that, 
it the meters fail to effect a reduction of 5 per cent. in the consump- 
tion of energy. they may be returned within six months. 


Torquay.—The town clerk has received an intimation 
from the B. of T. that it will renew the licence for the con- 
tinuance of the running of the Torquay cars. In May last notice 
was given by the Board that the licence would not be renewed 
unless: & considerable improvement was reported with reference 
to the number of “live” and “dead” studs; but since that time 
& great deal has happened. It is extremely doubtful whether an 
improvement has been reported; but in view of the probability 
of the tramways being converted to the overhead system, the Board 
has extended the period, representations having been made by the 
Council as to the inconvenience which would be caused to the 
townspeople by the stopping of the service. 


Scarborough.—Col. Von Donop held an inquiry, on 
October 28th, into matters arising out of the notice of the 
Searborough Tramways Co. to discontinue the winter service of 
tramcars. 

The Town Clerk said the Corporation did not offer any opposition 
to the company's not fulfilling its obligation with regard to the 
service of cars on the north side during the winter, but when the 
company announced its intention to abandon the whole of the 
service during the winter months, the matter assumed a totally 
different aspect. The Corporation then, in the intereste of the 
ratepayers, took action under Sec. 92 of the Scarborough Tramways 
Act, 1892, and asked the B. of T. to decide what service of cars the 
company should provide in accordance with its statutory obliga- 
tions. Before taking action, the Board suggested a conference 
between the Corporation and the company, at the Board of Trade 
offices. That took place, and on behalf of the Tramway Co. a 
statement was made that unless the Tramway Co. was released from 
running the service of cars in the winter, it would be compelled to 
abandon the undertaking altogether. Mr. Marwood, representing 
the B. of T., accordingly suggested that the Corporation should 
consider the situation in the light of that statement. The 
Corporation- held two meetings in committee, and it was 
stated that during 1909 the total loss of the company was over 
£2,000 ; that the cost of the undertaking was £100,000; that 
nothing since the opening of the service had been set aside for 
depreciation, and that there was a considerable sum owing to 
individuals who had advanced money on the security of the tram- 
ways. Looking at those figures, it was difficult for the Corpora- 
tion to understand how a saving of £700 during the winter would 
materially help the company, and for that reason alone it felt it 
obligatory to ask the B. of T. to give a decision. The Corporation 
considered that the balance of public convenience was in favour of 
total abandonment of the undertaking rather than partial con- 
tinuance during the summer months. In taking up that attitude, 
the Corporation fully realised that the tramways were undoubtedly 
appreciated by visitors during the summer months, and added to 
the amenities of the town, but against that there were objections, 
some of a sentimental character and others of a practical nature, 
to the running of tramcars in a health resort like Schrborourh. The 

streets were not wide, and the running of cars caused great incon- 
venience, so that many occupiers of business premises were not in 
favour of the running of tramcars. 

Councillor A. Moore, chairman of the Streets Sub-Committee, 
said that in the event of the cars beiny suspended entirely during the 
winter months it was in the interest of the town that they should 
clear off altogether, because the Corporation had been unofficially 
informed that probably another means of transit would be intro- 
duced which would serve the town much better or equally well. 
In reply to the Inspector, Mr. Moore said he thought the town 
would be satisfied in winter with the half-hour services from nine 
to eleven, and quarter-bour services afterwards, 

ce was also 
by other members of the Council — 


given in favour of the case of the Corporation 


Mr. F. E. Gripper, one of the directors of the Tramway Co., said 
the company had done all it could to foster the tramway service in 
the town. It gave a full winter service in 1904-5, and it had tried 
a varied service since. It had tried a larger and a smaller number 
of cars during the winter, and the more cars the company had run 
the more money itlost, Thereal point was—What was a reasonable 
service? The North side winter service was suspended when the 
company discovered it was receiving not much more than 2d. per 
car-mile. The total cost of running last year was 8'5d. per car- 
mile, and the takings in the summer were 87d. per car-mile, but in 
the winter the company had never received more than 51d. per car- 
mile. In 1905 the profit on the tramways was £1,747 ; in 1906 the 
profit was £1,100, and that went in interest charges. In 1907 
there was an actual loss of £21; in 1908 that loss was turned into 
a small profit. In 1909 the company lost £667 on the working. 
There was a considerable amount of money due to the mortgagees 
of the undertaking, and the mortgagees would not lend any more. 
Even if the B. of T. allowed the company to discontinue the service 
in winter, it might still be found necessary to shut dówn 
altogether. ` 

Dr. F. Dale also made a statement on behalf of the company 
and the inquiry closed ; meanwhile the winter service continues. 


TELEGRAPH and TELEPHONE NOTES. 


All-Bed Cables.—A rumour that the control of the 
Atlantic cables may shortly be taken over by an American trust has 
led to a renewed demand for an All-Red' cable route between 
the United Kingdom and the Dominions. An All.British Atlantic . 
cable is the link that remains to complete the route to Canada, 
Australia and New Zealand; the Eastern and African routes are 
already All-Red.” R 

Cab Rank Telephones,—Trials are being made by the 
National Telephone Co., Ltd., at the cost of the Commercial Motor 
Users’ Association, of a telephone box of the fire alarm type, which 
can be fixed at a cab rank where no shelter accommodation is pro- 
vided. Hitherto only shelter ranks have been provided with 
telephones. 


French Telegraph Union,—A judgment dissolving the 
union of post and telegraph servants has been upheld by the Court 


of Appeal, on the ground that postal employés, as servants of the 


State, cannot be allowed the same privileges as obtain in the case of 
the employés of private concerns. ; 


Germany.—At the second German Marine Navigation 
Congress, a resolution was passed on the subject of wireless tele- 
graphy, which, together with the report of the proceedings, was 
submitted both to the Imperial Post Department and to the German 
Admiralty. The reply of the former stated that the extension of 
wireless telegraphy was the subject of his constant consideration. 
The Admiralty remarked that experiments with a view to the ex- 
tension of storm warnings by land and sea would be made in the 
course of the current year.— Z. . Z. f 


Italy —A Commission has been appointed to go 
thoroughly into the position of telegraphic communication in Italy, 
and lay before the Government such proposals as will tend to im- 
provement in technical, administrative and economic aspects.— 

LZ, 

Japan.—The Japanese Government has just acquired 
and taken over the telegraph cable between Fusan and Tsushiina 
belonging to the Great Northern Telegraph Co. The original 
charter does not expire until 1914. and it is stated that the price 
paid by Japan has been based on the profits which would have 
accrued to the Telegraph Co. during the next four years. The 
Government has also decided on the laying of a direct cable 
between Shimonoseki and Fusan. 


Letters by Telephone.—The minimum 60 words 
hitherto fixed for telephonic letters or express letters has been 
abolished. As from November lst, where a telephonic message 
is transmitted to a post office for further transmission as a letter or 
as an express letter, each 30 words of such message (or any less 
number of words over and above 30, or any multiple of 30) will, for 
the purpose of the charge for such further transmission (but not 
for any other purpose), be treated as a separate letter or express 
letter as the case may be. The postal charge for a telephonic 
letter to be transmitted by ordinary post will in future be Id. for 
each 30 words. 


London-Paris Telephones.—It is announced that two 
new telephone lines between London and Paris will be open for 
public use at the end of this month, and that two others will be in 
operation next spring. With these lines in operation it is expected 
that 400 conversations per day can be effected between the two 
capitals. 

Post Office Report.—The annual report of the P.M.G. 


on the work of the Post Office has just been issued; we shal] deal 
with it in our next issue. 


Spain.—A Bill has been introduced into the Spanish 
Parliament to devote & sum of 12,353,000 pesetas to telegraphic 
works, The money will be applied (1) for the improvement of the 
existing installations, both lines and stations, and for fitting tele» 
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phone apparatus in 888 telegraph offices ; (2) for extensions, includ- 
ing erection of telephones in villages of less than 2,000 inhabitants 
who request such installations, the laying of a cable between 
Barcelona and Genoa and Cartagena and Oran, &c.— Electron. 


Telephone Shocks.— According to reports in the daily 
Press. hooligans broke into the electric power station (? sub-station) 
at Vitry-sur-Seine on Sunday last, and disorganised the high-pressure 
circuite, some of which came into contact with telephone wires. 


Several persons who attempted to use the telephones received violent 
shocks. . 


Telephone Staffs,—At a meeting of the City and 
Trunk Exchange staffs of the Post Office, London, on Thursday, last 
week. a resolution was passed protesting against “the systematic 
understaffing of the London telephone exchanges," and ascribing 
to the alleged understaffing the evils which at the present time 
are having such disastrous effects upon the health of telephonists." 
The resolution also called upon the P.M.G. to publish the findings 
of the Medical Commission appointed by him to inquire into the 
cause and prevalence of hysteria and nervous complaints. 


Wireless Telegraphy,—A wireless telegraph station is 
to be installed in connection with the development of the Cromarty 


Firth as a naval base in the North of Scotland. The buildings will 
consist of a telegraph station, engine room and dwelling house. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — November 19th and 22nd. 
cable and testing instruments, for the P.M.G.'s Department. See 
„Official Notices October 7th. 

N.S.W.—November 16th. Telephone; telegraph. and electric light 
material for the P.M.G.s Department in New South Wales. See 
" Official Notices " October 21st. 

January 4th, 1911.—' Three multiple switchboards, for the P.M.G.’s 
Department in New South Wales. See "Official Notices” to-day. 

November 23rd.—Cable, ironwork, pipes, conduits, switchboards, 
telegraph and telephone instruments, &c., for the P. M. G. 's Depart» 
ment in Queensland. See Official Notices" September 30th. 

December 29th.—-(«a) Telephone cable. (^) battery and line material 
and instruments, for the P.M.G.’s Department in South Australia. 
See two Official Notices to-day. 


Austria.— November 20th. The Austrian State Railway 


authorities in Cracow are inviting tenders for the establishment of 


electric lighting plants at the railway stations at Rzeszow and 
Rzeszow-Staroniwa. ; 


Bispham-w.-Norbreck. November 21st. Gas producer 
and electrical plant for the proposed generating station, for the 
U. D. C. See Official Notices to-day. 

Bootle.— November 17th. For supplying and fixing a 
complete installation of electric light at the new Balliol Council 
Schools. Specifications from the Borough Electrical Engineer. 

Bradford, — November 12th. General stores for the 


Tramways Department of the T.C. for a year; Tramway Offices, 
7, Hall Ings (returnable deposit of £1 1s.). 


Brighouse.—The Corporation has decided to obtain a 
new motor fire engine at a cost of £1,020. 


Cape Colony.—SwELLENDAM.—November 22nd. Ten- 
ders are invited by the municipality for a system of electric light- 
inr. ‘Tenderers must be prepared to undertake the carrying out of 
the scheme under concession for a given number of years. Tenders 
to be sent in before 3 p.m. on November 22nd, to F. A. Coldrey, 


town clerk. 

Colwyn Bay,—November 12th. Switch panel, including 
switches and instruments, for the U.D.C. See "Ollicial Notices“ 
October 28th. 


Dublin.— November 7th. General stores for the Dublin 
United Tramways Co., Ltd. See Official Notices " October 14th. 


France. — Tenders are invited by the Prefect of the 
Département du Calvados for the concession to build and work an 
electric or steam-driven tramway (1 metre rau;re) from Poligny to 
Mezidon. Latest date of submission, February lst next. 


Invercargill (New Zealand), — January 9th, 1911. 
Power-house plant. cars, rails, overhead material, wires and cables, 
poles, &c., for an electric trolley system, also street-lighting plant, 
for the Corporation. See Official Notices " October 14th. 

Jerusalem, — November 13th. According to the 
Quarterly Trade Journal of the British Chamber of Commerce of 
Turkey. the municipality is to proceed shortly with electric tram- 
way, lighting and telephone projects (separately or together). For 
further particulars see this column last week. 

London.—L.C.C.—December 6th. Ash dust removing 


plant, for the East Greenwich generating station. See "Official 
Notices " October 25th. 
BETHNAL GREEN.— One thousand 100-volt, 22.c.p. metallic. 


filament lamps, for the Board of Guardians. Sve " Official Notices" 


October 28th. 


Telephone 


Russia. — The municipality of Tiflis will shertly invite 
tenders for the erection of an electric generating station. ; 


Southampton.—2,000 radiator lamps, for the Corpora- 
tion Electricity Department. See Official Notices to-day. 


Turkey.—Tenders are invited for the construction and 
working of electric tramways in Constantinople and suburbs, Each 
tender must be accompanied by a guarantee of 270,000 fr., and bear 
the inscription “ Adjudication des Tramways urbains et suburbains 
à Constantinople et dans sa banlieue." Tenders must be vent to the 
Ministerie des Travaux Publics on or before November 10th. Local 
representation by branch houses or agents is necessary.— Elektro- 
technik und Maschinenbau. 


Wakefield.—November 12th. Coal (slack and smudge) 
for a year, for the Corporation Electricity Works, Calder Vale. 
The Electricity Works. 


Walthamstow. — November 25th. One 1,000-Kw. 
mixed-pressure turbine, with tandem generators of 500 KW. each, 
and surface condenser and pipework, for the U.D.C. See "Official 
Notices” to-day. 


Warrington.— November 15th. Motors and transformers 
for a year, for the Corporation Electricity Department. See 
„Official Notices October 21st. 

November 18th.—Telegraph materials and carbons for a year, for 
the Cheshire Lines Committee (form 6). Stores Superintendent, 
Cheshire Lines, Warrington. 


CLOSED. 


Australia, —SYvpNEY.—The City Council E. L. Committee 
last month recommended the acceptance of the tender of The British 
Insulated and Helsby Cables, Ltd., for the supply and laying of 
new underground cables for & 15.007. These cables are required in 
view of contemplated improvements and extensions in connection 
with the installation during the next three or four years. 

The Australian Mining Stundard states that the Charlton Electric 
Light and Power Co. (V.) has ordered from Messrs. J. A. Newton 
and Co. cables, wires and insulators, at £342. 

The Wagga Municipal Waterworks (N.S.W.) have ordered from 
Messrs. Saunders & Stuart suction gas plant and pump, at £3,060. 

The same exchange states that for the P.M.G.'s Department in 
Queensland the Brisbane Electrical Co. (Thos. Tonks), Brisbane, are 
to supply the following :— 


600 glass cells for Callaud battery, at 28. 8d each; 500 ditto, to take No.l 
Carporous pots, at 7d. each ; 5,000 ditto, to take No. 2 ditto, at 5d. each; 
1,200 ditto, for Daniell battery, at 18. 6d. each; 10,000 corks and tubes 
for Meidinger battery, at lid. each; 4,000 porous cups for Daniell 
battery, at 4d. each. 


Bawtry-Haxey.—The tender of Messrs. Henry Lovatt, 
Ltd., has been accepted for the construction of a light railway 
between Bawtry and Haxey. The length is 8 miles, and the cost 
will be about £30,000. 


Canada. — According to the Canadian Engineer, the 
contract for the electrical machinery and producer gas plant for 
the Swift Current, Sask., has been placed with Messrs. Chapman 
and Walker, of Toronto, the electrical part at $16,650, and the 
producer plant at $25,000. | . 

The Yorkton, Sask., contract for meters has gone to the Canadian 
Westinghouse Co., at $1,123; and that for transformers to the 
Packard Electric Co., Ltd., at $814. 

The British Columbia Telephone Co. has sent an unusually large 
order for material, to cost over $500,000, to the Wire and Cable Co., 
of Montreal, and the Northern Electric Co., of the same city. 


London.— L. C. C.— The tenders submitted for two tum- 
tables, for the second section of the central car-repair depót, were 
as follows :— 


Heenan & Froude, Ltd. . .. m ux . (accepted) £444 
Hurst, Nelson & Co., Ltd... T on a is 460 
Dick, Kerr & Co, Ltd. M s ix v . . 490 
B. H. Heywood & Co., Ltd. es és ie P . 576 
Whessoe Fuundry Co., Ltd. ex è is .. 618 


Chief officer's estimate, £460. 


The Education Committee received the following tenders for the 
installation of electric light in the Sherington Road (Greenwich) 
School :— : 

London Electrical Engineering Co. s 5 .. £958 
E. Newbald & Co. "m x "s .. (accepted) 256 
Johnson & Phillips, Ltd... su iu Re vii , 99 
G. Weston & Sons, Ltd. .. BE " s. c. e. 25 
E. Lawrance & Sons, Ltd. ee is Sa .. 969 

STEPNEY.—The following quotations were received for rubber 

cable: e. 


Baxter & Caunter m M n js - .. (accepted) £57 10 
W. T. Henley's Telegraph Works Co. is T us .. 6218 
India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. .. 62 13 


Luton.—The T.C. has accepted the tender of Messrs. 
Facer & Son for from 600 to 1,000 tons of South Leicester deep 
slack, for the electricity works, at 10s. 4d. per ton, or 9s. 4d. per 
ton if Corporation trucks are used. 


Manchester.— The contract for the electric lighting of 
the Corporation nuin. nydraulic-power station has been let to the 
firm of Messra. A. S. Dewhurst & Co., Manchester. 

Middlesex.— The County Council has accepted the tender 


% elgctrle storie 
battery at the Naptibury Asylum, for £52 10. 
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Sheffield. The City Council, as announced last week, has 
accepted the tender of Messrs. Willans & Robinson for plant. They 
will supply a 5,500-Kw,. turbine at 1,000 B. P. u., with Dick, Kerr 
alternator, The Stirling Boiler Co. has received pie contract tor 
di water-tube boilers. 


Stockport.— The T. C. has 8 the ider of Messrs, 
McCluré & Whitfield for eight motors, at £293. and that of ihe 
Electrical Apparatus Co., Ltd., for eight starters, at £418. 


 Wigan.— The T. C. Water Committee received the 
following tenders for the installation of two eleotrically driven 
centrifugal pumps at the Boar's Head pumping station :— 


` Worthington Pump o "T ae : * .. „ 40 5. 
$ Tangyes, Ltd. Ge i oe ee be ~ 00 ae 414 » 
sdale & Co., Lid. ee oe ee oe oe ee 588 


Holden & Brooke, Ltd. m ee ee ee ee oe 468 
Geo. Mills & Co., Ltd. . he's ae ia ve 


E. Scott & Mountain La, LE ‘ee ee ` -$ *s 496 
Roturbo Ce., Ltd, „ i. (accepted) 899 
Johnson Bros. se oe es T .. 405 
» »* alternative . oe oe ee ee oo ee 461 
haad 5 
l ; : (b) 
Tickle Bros. ee, ee ee ee oe ee ve 437 (e) 
; nd ew 402 4d) 
i Pulsometer Engineering Co. fee oe 0 0 oe ee 871 
Corlett Electrical Engineering Coo. 8TI 


Isaac Btorey & Bons, Ltd. ee eo oe TI oe ee 530 


FORTHCOMING EVENTS. 


National . Electrica! Manafacturers’ Association (Incorporated).— Tuesday, November 
8th. At 2.40 p.m. At Balfour Hc House, Finsbury Pavement, London, E.C. 


5 meeting. 


s of Electrical Engineers (Manchester Local Sectien).—Tuesday, No- 
vember 8th. At 7.90 p Td At the University, Manchester. Paper on 
“Irregularities in the Rotating Field of the Polyphase Induction Motor,“ 
by Mr. C. F. Smith. 


Institution ef vo Eagineers.—Tuesday, November 8th. At 8 p.m. Paper on 
„The L. C. C. Holborn to Strand Improvement and Tramway Subway, by 


Mr. G. W. Humphreys. 

astitution of Electrical Engineers (Q Local Section). — Tuesday, No- 
vember 8th. At 8 p.m. As 207, Bath Street, Glasgow. First meeting of 
the session. Inaugural address. by Mr. B. Mavor. 

Janler Inctitation . of Cugineera.— Wednesday, November 9th. At 7.°0 p.m. At 
Caxton Hall, Westminster, 8.W. Lecture on “The Law Relating to 
Engineering,” by Mr. L. W. J. Costello. (Lecture III.) 


\astitation of Electrical Engineers (London).—Thursday, November 10th. Ab 
m. At the Institution Building, Embankment. W.C. Inaugural 


ress by Mr. S. Z. de Ferranti., Presentation of scholarships and 
premiums, ` 


Physical Seciety. — Friday, November ‘llth. At8p.m. At the Imperial College 
of Science, South Kensington, S. W. Paper on The Bu 9 Propagation 
of Equatorial Magnetic Disturbances with Velocities of the Order of 100 
Miles per Becond,“ by Mr. C. Chree; and Exhibition of a Brightness 
Photometer,“ by Mr. J. B. Dow. 


ew Feobn'cal College Scientific Soolety. —Saturday, November Tatb. - At 
0 pm. Paper on Modern Lathes and Methods," by Mr. R. Lang. 


Se TETUER ES ES 
NOTES. 


Explosion at Bow Generating Station,—On Mon- 
day morning an explosion occurred at the power station. of. the 
Charing Cross, West End and City Electricity Supply Co., Ltd., at 
Marshgate Lane, Stratford. The circumstances were related at the 
inquest held on Wednesday into two deaths that occurred as the 
result of the explosion, the victims being Henry Hands, 30, a fitter, 
and J. W. Kingston, foreman engineer. Mr. R. Lane appeared for 
the company, and expressed their regret, offering to render every 
assistance. Mr. R. Shaxley represented the Home Office. Accord- 
ing to the report in the Daily Telegraph, the Coroner stated that, 
so far as he could gather, a gang of men were employed in putting 
up some new pipes at the works, and they were testing them when 
a valve burst, in consequence of which two men were fatally 
scalded, whilst others were badly injured. 

Ernest Coates, superintendent engineer of the company, said that 
he was inspecting the steam piping with Kingston in the engine 
room, in the basement. The pipes were being tested. The foreman 
tried the trap, and he thought it was free and nodded to a work- 
man to open the valve gently, and then signalled to the workmen 
to stop. The workmen did so, and jumped down. Witness heard 
two cracks, and was enveloped in steam. He succeeded in making 
his escape, but the others were not so fortunate. It was a new line 
of piping they were connecting up, and it was only possible to do 
it when they were not generating energy. The work was carried 
out by Baxter and other men, under the supervision of the foreman: 
Baxter was the chief fitter on the works, and he was told that he 
need only make the range “alive” as far as the two 6-in. valves, 
To provide against water accumulating, one of the valves was 
slightly open. Steam was put on the main on Sunday afternoon, 
and it was left like that till the next morning. 

a there measures which might have been taken to prevent the 


1 by ha the steam tra the line, but the lina. 
Add d de been mals VEO " fight ach iot. "Tha foreman 


altered his instructions and witness did not hear of it until after 
the accident. 

David Baxter, a fitter, said he went with the deceased mah 
Kingston and Mr. Coates to the store. He opened the valve, and 
he heard a “knocking.” He told the foreman, and as soon as he 
did so, the report came. Witness got out uninjured, and then found 
that steam was shut off. Witness was instructed on Saturday to 
connect the new steam main, and did the work on Sunday. He 
looked at the valve on Sunday, and it was dripping enough to get 
rid of any condensation. 

Dr. A. Troup, of Romford Road, Stratford, stated that he was 
called to the works, and found Kingston dead. Hands was lying 
in the basement unconscious, but he died within a few minutes, 
Death was due to shock from scalds. 

„The Coroner pointed out that the jury had to decide whether 
there was criminal negligence attaching to anybody, but judging 
from the evidence there seemed to be none, 

A verdict of Accidental death was returned, the explosion 
being due, in the opinion of the jury, to water having been left 
in the pipe. 


Athletic Club Notes.—The Hina Athletic Club 
(composed of employés of the Electric and Ordnance Accessories 
Co., Ltd.), held their first concert of the season on Friday evening 
last, at the King Edward VII Hotel, Birmingham. Mr. J. D. 
Morrison, secretary of the company, was in the chair, Mr. A. 
Willmott, assistant works manager, in the vice-chair, and they 
were supported by several heads of departments and officials of 
the club. The programme gave considerable pleasure to about 
150 members and friends, The proceedings were wound up with a 
brief allusion by Mr. Morrison to the satisfactory nature of the 
club’s progress. The membership now consists of some 600 men 
and boys, and the activities of the club were spread over all branches 
of athletics. The club played in the Birmingham Suburban 
Cricket League this summer, and finished third from the top, and 
in connection with this section, the chairman presented prizes to 
the best batsman and bowler of the season. In a short speech in 
which he expressed his interest in the football section, the chair- 
man Offered a prize to the player who scored the largest number of 
goals during this season. The officials of the company take great 
interest in the club, and are doing much to foster it. 

A very successful dance, arranged by the Anchor Cable Athletic 
Club, took place at the Leigh Church Institute on Saturday even- 
ing last, October 29th. During the evening, the Cricket Team of 
the Club was presented with the Harrison Cup and the medals of 
the first division of the Leigh and District Cricket League. On 
the platform were Messrs. J. Bowyer, the works manager; A. 
Crooke, chairman of the League; W. B. Callender, vice-chairman ; 
W. Sharples, League secretary, J. Urmston, the Anchor Club 
secretary, and members of the committee. Mr. Bowyer, who pre- 
sided, complimented the Club on their successful season, remarking 
that it was very creditable after winning the Second Division cup 


and medals last year to have entered the Senior Division, and to 


have immediately carried off the cup for that section. He referred 
to the progress made by the club during the year, pointing out 
that a first-class cricket pitch had been laid, and at. the moment 
the club were busy laying out a large bowling green for the older 
members. He trusted that the team would be as successful next 
season, when the handsome cup which lay before him would 
become the absolute property of the club. Mr. A. Crooke, before 
formally handing over the cup, apologised for the inability of the 
president, Mr. W. Harrison, J.P., to be present that evening. Mr. 
R. Higson, the captain of the team, in receiving the cup, expressed 
on behalf of the team his thanks to Mr. Harrison and the League 
committee. Mr. R. Smith's band provided the music, and Messrs. 
P. Wright and J. E. Murphy acted as M.C.'s for the dance. 


How to Advertise Gas,—Our readers will remember 
that in our issue of October 21st, under the heading “ Press 
Campaign," we drew attention to certain misrepresentations pub- 
lished regarding an installation of gas lighting in the meeting 
room of the Royal Society of Medical Officers of Health. Similar 
inspired communications appeared in the provincial Press, in even 
more glowing and audaciously mendacious terms. The alleged 
" triumph of gas," however, is a very empty victory—an achieve- 
ment lacking even the elements of sportsmanship and honourable 
dealing. We have already pointed out that the electric light i3 still 
used by the Society ; we now have strong grounds for the belief 
that the “ventilating” gas lamp installed in the meeting room 
(which is provided with an adequate system of artificial ventilation 
by electric fans) was either presented to the Society free of cost, 
or installed at a nominal charge, for the suke of advertisement. If 
we are wrong, the proof is easy, and we are prepared to publish 
that proof, in the shape of a duly authenticated statement on the 
part of the Royal Society of Medical Officers of Health, that the 
gas installation was purchased by the Society at its full price, and 
that no reduction was made on the score of advertisement.“ 
Pending the receipt of such evidence, we refrain from further 
comment. 


A Great Canal Project.—The construction of an inter- 
national canal between the North Sea and the Mediterranean, ria 
Holland, Germany, Switzerland and France, has been practically 
decided upon. The route will include portions of the Rhine, the 
Aar, the Swiss Lakes and the Rhone, with connecting canals where 
necessary. It is to be finished by 1915. 


5 in Austria.— 4 Radium Institute has recently 
pened in Vienna, and has at its SEIN three gramnfes of | 
fü um tom Jöuchimstul. 
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that another strike of apprentices has broken out at the engineering 
shops of Messrs. Clarke, Chapman & Co., Gateshead. The trouble 
now is due to the refusal of the lads to sign & form of indenture 
which the firm has submitted to them, the principal objection 
being to a clause which prohibits them joining a trade society 
except for sick benefits. In the notice accompanying the indenture 
it was stated that any apprentice who was not prepared to conform 
to the new arrangement could leave at once. and his clearance lines 
would be given to him. Some 200 lads left at once, and presum- 
ably their employment with the firm is terminated. Of the other 
600 it is stated that a considerable proportion will refuse to sign 
the indenture, but are prepared to go on working until the firm 
takes some action. 


Joule Medal.—The Manchester Education. Committee 
has awarded the James Prescott Joule Medal, founded by Sir 
William Bailey (to commemorate the discovery of the mechanical 
equivalent of heat) to Mr. Phillip Kent, M.Sc. Tech., for a thesis on 
" Some Thermo-Dynamic Properties of Rubber." 


Olympia Motor Show.—This Exhibition is to open 
to-day. It is said that 700 cars are on show, one-third of them 
being British made. 


Appointment Vacant.—Canvasser for the Hampstead 


Borough Electricity Department (£150). Sce our advertisement 
pages in this issue. 


Institution and Lecture Notes.—AssociaTION OF 
MINING ELECTRICAL ENGINEERs.— At a meeting of the Cumberland 
Branch on October 22nd, a discussion took place regarding the 
causes of certain accidents in coal mines, in the course of which 
Mr. J. G. Williams pointed out the advisability of wearing clogs 
(without irons) when working in connection with electrical apparatus 
down a pit. This precaution had been known to save a man's life, 
while his mate, who was wearing boots, was killed. The frequent. 
return of a verdict of " Accidental Death was commented upon, 
and it was urged that in many such cases contributory negligence 
on the part of the electrician should have been recorded in the 
verdict ; in other cases, deaths from heart failure were ascribed to 
electric shock. The subject of examinations was then discussed, 
and resolutions were passed embodying the views of the Branch for 
transmission to the Council. 

INSTITUTION OF ELECTRICAL ENGINEERS.--The opening meet- 
ing of the 1910-1911 session will be held on Thursday, November 
10th, at 8 p.m., at the Institution Building, Victoria Embankment, 
W.C. The premiums awarded for papers read or published during last 
session will be presented, and Mr. S. Z. de Ferranti will deliver his 
presidential address. 

INSTITUTION OF CIVIL ENGINEERS.—-Several vacancies for 
scholarships under the Yarrow Educational Fund will occur in 
March, 1911, and the Council of the Institution is prepared to 
receive and consider applications therefor. Applications should be 
addressed to the Secretary of the Institution, Great George Street, 
Westminster, S. W. Mr. James C. Inglis, the late president, laid the 
foundation of the new building of the Institution at the corner of 
Great George Street and Princes Street on Tuesday last week. 

I. E. E. (MANCHESTER SECTION).—On Saturday this Section paid 
an official visit to the Machinery Exhibition in Manchester. The 
attendance at the Exhibition on Saturday totalled about 11,000, 
creating a record. 

INSTITUTION OF ELECTRICAL ENGINEERS (STUDENTS' SECTION). 
—The opening meeting of this Section will take place on Wednes- 
day, November 16th, in the Lecture Theatre of the Institution, 
Victoria Embankment, W. C., at 7.15 p.m. An address will be given 
by Mr. C. H. Wordingham, M.LE.E. All students of electrical 
engineering are invited to attend this meeting, whether members 
of the Students Section or not. Gentlemen desirous of attending 
who are not members are requested to send their names to the 
hon sec. (address below), not later than Tuesday, November 8th. 
The followiny is the programme for the 1910-11 Session. All the 
meetings will be held in the Institution Theatre at the time named 
above: 

November 16th, 1910.— Opening address by Mr. C. H. Wordingham, 

member. 

November 30th. — J. C. Rennie, Tramway Brakes and Brake 

Gear." 

December 14th.—J. F. Shipley, “ Progress in Arc Lamps." 

January 19th, 1911.—P. R. Coursey, * Wireless Telegraphy, with 

special reference to ‘short spark’ methods.” j 
February 1st.—H. Clark, Telephony." | 
February 15th.---H. C. Mary, " Dry Core Lead-covered Telephon 

Cables.“ 

March loth.— R. C. Plowman, Exhaust Steam Turbines.” 

April 12th.—J. M. Bloomfield, "Overhead Lines for Transmission 

of High-Tension Electrical Energy.” 

April 26th.—J. B. Sparks, "Electric Traction for Main Line 

Railways.“ 

May ard. Annual general meeting. 

New Zealand Electric Plants.“ 

No programme of visits has been arranged, but suggestions with 
regard to visits are invited, and should be sent to the Hon. Sec., 
Mr. D. Betts, 3. Fordwych Road, London, N.W. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—The annual 
ladies’ night of this Association was held on Saturday last, October 
29th. at the Abercorn Rooms, Great Eastern Hotel, under the chair- 
manship of Mr. A. E. Penn. the chairman of the Association. The 
visitors and guests to the number of 100 were received by Mr. and 
Mrs. Penn, and subsequently dined together. After dinner, the 
usual loyal toasts having been proposed and honoured, the chairman 


A. E. E. Cheal, “Some 


REVIEW. 
proposed the toast of The Ladies, which was responded to by Mr. 
Alex. Ritchie, J.P- The only other toast was Our Visitors," pro- 
posed by the hon. sec. of the Association, Mr. W. T. Pickett, and 
responded to by Mr. F. W. Bridges, the organiser of the recent 
Engineering Exhibition at Olympia. During the evening a capital 
musical programme was gone through, and & most enjoyable 
evening was spent, the whole proceedings reflecting great credit on 
the social committee of the Association. 

JUNIOR INSTITUTION OF ENGINEERS.— The annual general meet- 
ing of this Institution was held at the Royal United Service 
Institution, Whitehall, recently, the retiring chairman, Mr. Geo. T. 
Bullock, presiding, and from the Council's report which was pre- 
sented, it was shown that the work of this Society still continued 
to flourish. The total membership at the end of the session was 
1,089 ; nine ordinary meetings had been held, at which the average 
attendance was 114; a large number of visits had been paid to 
engineering works, and special reference was made to the summer 
meeting in Ireland, when works in and around Dublin and Belfast 
were seen. Sir J. J. Thomson, F. R. S., has accepted the position of 
President for the ensuing year. Mr.J. Wylie Nisbet was elected 
chairman. | 

UNIVERSITY COLLEGE.— Prof. J. A. Fleming, F. R. S., will deliver 
a course of advanced lectures on “The Theory and Practice of 
Electrical Measurements, with Special Reference to Telegraphy and 
Telephony," at University College, on Wednesday afternoons at 
5 p. m., beginning January llth, 1911. The course is designed to 
meet the needs of post-graduate students, teachers, telegraph, tele- 
phone and electrical engineers generally possessing some know- 
ledge of the subject of electrical measurements, but desiring to 
make a further study of the advanced theory and practice. As 
only a limited number of students can be admitted, early applica- 
tion should be made. Full particulars may be obtained from the 
Secretary of the College. i 

CONCRETE INSTITUTE.—On Thursday last week a paper was read 
by Mr. A. C. Davis, F.C.S., on “The Manufacture of Portland 
Cement,” in the course of which the author stated that the inter- 
mittent process was becoming obsolete, the continuous process 
taking its place. The latter, it may be noted, is well adapted for 
electrical driving, and has practically revolutionised the industry. 

INSTITUTION OF MUNICIPAL ENGINEERS.— The Council has 
decided to award two premiums—one of which has been presented by 
the president—annually for the best original papers read by members 
or students before meetings of the Institution. 

On Friday last a paper was read before the Arc WORKS 
ENGINEERING Society by Mr. H. M. Hobart, M.Inst.C.E, on 
" Electric Railway Cost Estimating." 

ASSOCIATION OF TEACHERS IN TECHNICAL INSTITUTIONS.—The 
annual meeting of the above Association will be held at the 
Northern Polytechnic, Holloway Road, to-morrow, November 5th. 
at 3 p.m. The president of the Association will move the adoption 
of the annual report. This includes an account of the work of the 
Council during the past year in such matters as registration, super- 
annuation, Royal Commission on London University, policy on 
reforms concerning technical education, legal matters, &c. The 
results of the recent elections for officers for the coming year will 
be announced. 


Humming of A.C. Motor.—A correspondent fixed a 
1-H.P. A.C. motor a short time ago, for organ blowing, in a small house 
built on to the main outside wall of a church. The "hum" 
usually associated with an alternating motor is objectionable in the 
church and, so far, he has been unable to stop it. If any of our 
readers can suggest a way out of this, short of isolating the motor 
house, he will appreciate the suggestion. 


Thermal Treatment with High-Frequency Currents. 
—At the third Congress of Physiotherapy, held at Paris, Dr. M. 
Magelschmidt reported on the thermal effects of high-frequency 
currents on the tissues of the body. By this means it is possible to 
cause a very marked rise of temperature, and to coagulate the blood 
80 88 to facilitate surgical operations without loss of blood, besides 
other advantages. 


Wireless Telegraphy in Australian Steamers.— 
According to the 7imex of yesterday, the Aberdeen line have con- 
cluded arrangements with the Marconi Co. for placing the latest 
type of] wireless installation upon the steamers Miltiades, Marathon 
and Morurian. A similar plant will be provided in the new 
steamers Themistocles and Demosthenes, now nearing completion at 
Belfast, and all five steamers will be fitted with a submarine 
signalling apparatus.” 


The Post Office New Power Station,—On Thursday 
next the new central power station of the General Post Office, in 
Upper Ground Street, Blackfriars Bridge, S.E., also the sub-stations 
in the G.P.O. Buildings, St. Martin's-le-Grand, are to be inspected by 
a party of Press and other visitors, by invitation of the Postimaster- 
General. 


Will.— M. Tuomas Herury, electrical engineer, of 
Messrs. Gent & Hurley, Leicester, who died on July 20th, aged a 
years, left estate of the gross value of £8,533, with net personality 
£6,633. 


Lightning Stroke, — On Wednesday the Waterloo 
Chemical Works, Newcastle-under-Lyme, were struck by lightninz : 
three flashes struck the conductor on the chimney, which is 152 It. 
high, and passed to the electrical installation, fusing the wires and 
setting fire to the woodwork, The flames were put out with a hand 
extinguisher, 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials—The Lancaster Town 
Council has appointed MR. G. C. MILNES borough electrical 
engineer, to succeed Mr. W. A. Tester, who, as already stated, is 
proceeding to South Africa. 

The Rugby U.D.C. has increased the salary of MR. T. S. SHENTON, 
manager of the electricity undertaking, from £180 to £200 per 
annum, as from October Ist. 

The Shoreditch Electricity Committee received 170 applications 
for the position of mechanical engineer-in-charge at Whiston Street 
generating station. Eighteen applications were considered in 
detail, and seven candidates were interviewed. MR. A. BARBOUR, 
of Great Crosby, was duly appointed. 

Ma. W. R. Warr, of the Aberdeen Corporation electricity depart- 
ment, having secured an appointment on the staff of the Electric 
and Ordnance Co., Ltd. of Birmingham. the staff of the 
department marked the occasion by entertaining him to supper 
at the Imperial Hotel. Mr. Downie presided, and expressed regret 
at Mr. Watt's departure, after seven years with them as a general 
favourite. Mr. Watt, in responding, thanked the staff for the kit 
bay presented by Mr. Bell, and for their expressions of good will. 

The Hounslow U. D.C. has decided to make the shift engineers of 
the undertaking monthly servants, at the following salaries :— 
First year's service, £5 10s. per month ; second year, £6 10s. ; third 
year, £7 108.; fourth year, £8 10s. 

The Stoke-on-Trent Electricity Committee recently referred the 
claims for compensation from Mn. ASHTON BREMNER and MR. 
P. J. S. TIDDEMAN, late borourh electrical engineers, of Burslem 
and Stoke respectively, in consequence of the abolition of such 
offices, to the Finance Committee. 


Tramway Officials, — The Bournemouth Tramways 
clerical staff has presented a marble clock to MR. F. COLLINS on the 
occasion of his marriage. 

Mr. F. E. SAUNDERS, late tramways manager at Maidstone, has 
been presented with a gold watch by his late colleagues and the 
various heads of the Corporation departments. 

Consequent upon the resignation of Mr. J. H. RIDER, the elec- 
trical engineer to the L.C.C. tramways department, the Highways 
Committee has made certain recommendations as to the re- 
arrangements in the staff. The Committee reports as follows: 

In dealing with this matter we have also had regard to the 
great development of the tramway system which had taken place 
in recent years, As the department is at present organised there is 
an official in charge under the chief officer of tramways of each 
section of the department, but there is no one in the position of 
deputy to the chief officer to take charge of the whole department 
in the chief officer s absence, and to relieve the chief officer of any 
of the vast amount of detail work which yet must be performed by 
an officer in a place of high responsibility. We are, therefore, of 
opinion that the time has arrived when a deputy chief officer should 
be appointed in the department. Mr. J. K. Bruce, the present traffic 
manager, is well qualified by his abilities and general experience of 
tramway work to fill this position, and we suggest that he should 
be promoted to be deputy chief officer at his present salary of £950 
a year, rising on April Ist, 1911, to £1,000 a year. To fill the 
vacancy thus created in the traffic section we suggest that an 
assistant should be appointed, at a salary of £600 a year, to take 
charge of the traffic work. It is proposed that applications for this 
appointment shall be invited by public advertisement. 

" As regards the electrical work of the department, we think, 
now the generating station is practically completed and the elec- 
trical equipment of the present lines is well advanced, that the 
requirements of this branch of the tramways work will be met by 
placing an assistant in charge of the electrical section at a salary of 
£800 & year. There is at present an assistant electrical engineer 
(Mr. J. Shepherd) who is in receipt of a salary of £600 a year, and, 
having carefully considered his qualifications, we have decided to 
recommend that he should fill the new position at the increased 
salary. : 

"Having regard to the responsible nature of his work, we think 
that thesalary of Mr. W. P. Farquharson, general assistant, should 
be increased from £500 to £600 a year." 


Existing arrangements. Propcsed arrangements. 


Electrical engineer . . £1,200 Deputy chief officer $3 .. £950 
Traffie manager .. m fa 950 Electrical assistant .. 800 
Assistant electrical engineer.. 600 General assistant .. - .. 600 
General assistant A - Traffic assistant e... 600 

43,250 l £2,950 


A saving of £300 a year will be effected by the suggested 
re-organisation. It is recommended: 


(a) That the positions of electrical engineer, traffic manager and assistant 
electrical engineer in the tramways department be abolished. 

(b) That a deputy chief officer of tramways be appointed in the tramways 
department. 

(c) That Mr. J. K. Bruce be promoted to be deputy chief officer of tramways 
in the tramways department at his present salary. 

(d) That an electrical assistant be appointed in the tramways department 
at a salary of £800 a year. 

(e) That Mr. J. Shepherd be promote to be electrical assistant in the 
tramways department, and that his salary be increased from £600 to 4800 a 


year. 
(f) That the salary of Mr. W. P. Farquharson, general assistant in the tram- 
ways department, be increased from £500 to £600 a year. 
(g) That a trafflo assistant be appointed in the tramways department at & 
a Tears The promotions are to take effect as from November 
st, 0 


General. — The marriage took place at Alltwen, on 
October 26th, of MR. DAVID OWEN WILLIAMS, electrical engineer, 
of Clydach and Morriston, and Miss Annie Anthony, of Penywern, 
Alltwen. 

Mr. W, A. TURNBULL, chief assistant electrical engineer to the 
York Corporation Electricity Department, terminated his services 
on Friday last, to take up the position of residential electrical 
engineer at the Stoke-on-Trent Electricity Works. Mr. Turnbull 
has always been held in high esteem by his fellow-workers at York, 
and Mr. Hame, the city electrical engineer, on behalf of the staff 
and workmen, presented him with a silver cigarette case. 

Mr. WILLIAM LEONARD, the chief electrical engineer of the 
S.E. & C. Railway, retiring on the 31st ult. MB. R. H. BURNHAM,. 
his assistant, has been appointed telegraph superintendent from the 
same date. Mr. Leonard succeeded the late Mr. C. V. Walker in 
January, 1883. 

Mr. F. C. WINKWORTH, chief engineer at the Waldorf Hotel, 
London, since 1908, was last Saturday presented by the manage- 
ment and staff with a chiming clock as a token of esteem on the 
occasion of his leaving to take up a similar position with the Royal 
Automobile Club, Pall Mall. Mr. Winkworth was at one time on 
the outside staff of Messrs. Willans & Robinson, in which capacity 
he came into touch with many central station men. 

MR. J. S. CUNNINGTON, chief engineer and manager to Messrs. 
Cunnington & Harris, Ltd., who is severing his connection with 
that firm, asks that communications be addressed to him in future, 
c/o Fuller Manufacturing Co, Norfolk House, Cannon Street, E. C. 

MB. A. G. SETON-CHISHOLME, of Messsrs. Siemens Bros., was 
married on Friday last at St. Margaret's, Whalley Range, Man- 
chester, to Mrs. Ella Smith. The presents were numerous, the 
bridegroom being popular among the electrical fraternity in that 
part of the country. 

Mr. R. W. WEIGHTMAN, Chief Engineer of Telegraphs, Natal, 
retired on pension at the end of October, when several changes 
were to take place in the department. MR. NORMAN HARRISON, ` 
who was Mr. Weightman's assistant, has been appointed Chief 
Engineer of the Union Telegraphs. . 

Mr. WX. H. BoorH returned on Monday by the Atrato from his 
visit to Venezuela and the West Indies. Pending further arrange- 
ments, all communications should be addressed to him at 19, Chate- 
worth Road, West Norwood. 

MR. G. HooGH WINKEL, of Messrs. Hooghwinkel, Anthony Brown 
and Partners, has returned from Mexico, where his firn has opened 
a branch office at Calle de Cadena, No. 2, Mexico City, under the 
superintendence of M. Victor Braschi. 

Mr. A. C. KELLY, A. M. I. C. E., who went to Argentina in 1909 to 
report on the suburban electrification of the Buenos Ayres and 
Pacific Railway Co., has been appointed chief electrical engineer to 
that company, with headquarters at Buenos Ay res. 

MR. E. J. Fox, who has been so closely associated with Messrs.. 
Willans & Robinson, Ltd., of Rugby, for some nine years, is leaving 
at the end of the year, to take up a better appointment with 
Messrs. Stewart & Lloyds, with London as his headquarters. We 
wish Mr. Fox every success in his new sphere of operations. 

On the 24th ult. MR. W. B. ADamMs, A. M. I. E. E., son of Mr. W. 
Adams (Adams Watkin Co., Ltd.), was married at Seville, Spain, to 
Miss A. D. Beare, of Sherrington, Norbury. Mr. Adams was for- 
merly at Croydon and Marylebone electricity works, and now holds. 
an appointment with the Rio Tinto Copper Co. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Cleveland and Durham Electric Power, Ltd. (89,539).— 
Issue on October 7th of £7,000 second debentures, part of a series to secure 
£150,000, particulars of which have already been filed. 


Imperial Tramways Co., Ltd. (58.981).—Return dated June 
10th, filed October 8rd. pital £400,000 in 20,000 pref. and 20,000 ordinary 
shares of £10 each. All shares taken up; £100,000 paid on 10,000 pref. shares. 
£300,000 considered as paid on 10,000 pref. and 20,000 ordinary. Mortgages and 
charges: £300,000. 


British Aluminium Co., Ltd, (108,758).—Trust deed dated 
October 11th, 1910, to secure £750,000, and a premium of 10 per cent. thereon, 
charged on the company’s undertaking and property, present and future, 
including uncalled capital (subject to £800,000 prior lien debentures, part of an 
authorised issue of (£1,000,000). Trustees: Trustees, Executors and Securities 
Insurance Corporation, Ltd., Winchester House, E.C. 


British Aluminium Co, Ltd. (108,758).—Particulars of 
£800,000 debentures and a premium of 10 per cent. thereon, oreated April 15th, 
and secured by trust deed dated October lith, 1910, filed pursuant to Sec. 98 
(3) of the Companies (Consolidation) Act, 1908, the whole amount being now 
issued. Property charged: Certain freehold and leasehold property, 75,000 
fully-paid £1 shares in the Loch Leven Water and Electric Power Co. and the 
right to a first mortgage on the undertaking of that company, with the pay- 
ment to the company of £210,000 and interest, and the company's unde ng 
and property, present and future, including uncalled capital. Trustees: the 
Trustees, Executors and Securities Insurance Corporation, Ltd 


Newquay Electric Light and Power Co., Ltd. (85,451).— 
Particulars of £1,500 second mortgage debentures, created September 18th, 
1910, filed pursuant to Sec. 93 (3) of the Companies (Consolidation) Act, 1908, 
the whole amount being now issued. Property charged: The conipany 2 
undertaking and property, present and future, including uncalled capital. No 
trustees. 


British Thomson-Houston Co., Ltd. (17.982).—Return dated 
October 12th, filed October 21st, 1910. Capital £800,000 in 40,000 ordinary and 
40,000 preference shares of £10 each. All shares taken up. 410 per share 
called up on 82,581 ordinary and 40,000 4 per cent. preference. £725,810 paid, 
£74,690 considered as paid on 7,469 shares, Mortgages and charges: #201,579 
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Dick, Kerr & Co., Ltd. (63.407).—Return dated October 13th, 
flled on October 20th, 1910. Capital £650,000 in 350,000 preference and 300,000 
ordinary -hares of £1 each. 305,000 preference and 260,000 ordinary taken up. 
£1 per share called up on 265,000 preference. £265,000 paid. £300,000 con- 
sidered as paid on 40,000 preference and 60,000 ordinary. Mortgages and 
charges : £259,130. *. 


G. Pearson & Sons, Ltd. (106,908).—First mortgage deben- 
ture dated October 14th, 1910, to secure £300, charged on 154, Abbott Road, 
Poplar, and company’s other assets, present and future, including uncalled 
capital. Holder: N. R. Pearson, Westholme, The Cliffs, Westcliffe-on-Bea. 


Larne Electric Light Works, Ltd. (46,962).—Particulars of 
£3,000 debentures, created October 16th, 1910, filed pursuant to Sec. 93 (3) of 
the Companies' (Consolidation) Act, 1908, the amount of the present issué being 
£2,200. Property charged : The company's undertaking aod property, present 
and future. No trustees. 


Charles Joyner & Co., Ltd.—A memorandum of satisfaction 


in full on September 30tb, 1910, of debentures dated May 16th, 1900, securing 


£2,000, has been filed. 

British Radio-Telegraph and Telephone Co., Ltd. 
(104,024).— Particulars of 45, 000 debentures, created September 27th, and 
secured by trust deed dated September th, 1910, filed pursuant to Sec. 93 (3) 
of the Companies (Consolidation) Act, 1901, the whole amount being now 
issued. Property charged : Certain patents and the company's undertaking 
ana roperty, except uncalled capital. Trustees: H. B. Taylor and M. C. 

atthews. ; 


Maxim Lamp Works, Ltd.—Assignment dated September 
29th, 1910, to secure £1,060 18s., charged on the company’s undertaking and 
property, present and future, including uncalled capital. Holders: Barclay 
and Co., Ltd., 54, Lombard Street, E.C. 


Patent Conveyor Co., Ltd. (85,803).—Debenture dated 

October 1st, 1910, to secure £800, charged on the company's undertaking and 

roperty, including uncalled capital. Holder: Mrs. V. Harrop, Junction 
ouse, Esholt, Yorks. 


THE IDEAL CITY. 


Tue references made by various speakers at the recent con- 
ference on town planning, held under the auspices of the 
Royal Institute of British Architects, show the importance 
which is attached to the utilisation of electricity in the evolu- 
tion of the ideal city, although, as was also pointed out, it was 
the absence of modern convenience which gave opportunity for 
the beautiful planning of ancient cities. One of the most 
interesting papers read at the conference was that prepared 
by Mr. W. H. McLean, the municipal engineer of Khar- 
toum, the illustrations accompanying the paper show- 
ing how, in a few years on the site of what was a 
pest-house, there has arisen in the centre of Africa a 
modern city, conveniently planned and equipped with 
electric light. M. E. Hénard (architect of the City of Paris) 
drew an imaginary picture of the city of the future, in which 
he advocated the construction of the pavement and carriage- 
way at a sufficient height to allow underneath space enough 
to contain all the installations needed for the service of the 
houses in the street. | 

Immediately below the bridge roadway would be suspended the 
whole system of pipes required for vacuum cleaning, supply of com- 
pressed air, river water, sterilised pure weter, petrol and liquid air ; 
conveyance of letters ; supply of pure air, &c. ; and then all the 
systems of electric cables (telegraph, telephone, light, energy, high- 
frequency currents, &c.) Underneath the said systems, which 
would all be easily accessible and controllable, a space of 25 m. in 
height would be left, absolutely open to the old ground-level. 
Four railway lines would then be laid, 1 m. apart, upon which would 
run trains of small trucks, to remove all rubbish and refuse, as and 
when required, to convey all heavy and cumbersome materials, and 
to clear the rubbish from building and repairing yards. The 
two central lines would serve for long-distance transport, whilst 
the two lateral lines would be used for light trains; they would be 
connected by turning platforms with the private lines leading into 
each house. This underground street would be permanently lit by 
incandescent lamps and lass plates on a level with the pavement. 
The ventilation produced by electric fans would be promoted 
by high chimneys located at given intervals through the party walls 
between the houses. 

Mr. D. Burnham, of Chicago, looked forward to the 
time when all electric energy would be generated at the pit's 
mouth. Herr Dr. Stubben illustrated his scheme for the 
construction a new town to be called St. Anne, on the banks 
of the Schelde, opposite Antwerp, showing two tunnels under 
the Schelde to connect the new town with the metropolis, 
through which tramways would run. Mr. Arthur Crow, the 
district surveyor for Whitechapel, advocated for London a 
series of radiating tubes and sub-surface railways from the 
City. having stations situated at distances of 1 and 2 miles 
respectively from the central station. The termini of these 
lines, falling on the cirenmference of a circle of some 28 
miles in diameter, would constitute the centres of 10 new 
areas, forming in due time cities of health. Mr. G. L. 
Pepler spoke in favour of a great ring road round London, 
with an electric railway. 


CITY NOTER. 


Edison & Swan United Electric Light Co., Ltd, 


THE directors’ report for the year ended June 30tb, 1910, states that 
the net revenue account shows that £23,234 has been brought 
forward from profit and loss account. Interest on debenture stock 
has absorbed £15,702 ; £5,500 has been set aside as depreciation on 
{reehold.and leasehold property, plant and tools: £4.000 has been 
applied in writing down values of stocks, and £1.216 has been 
reserved on account of bad and doubtful debts. The result. as 
shown in the net revenue account, is a debit balance of £3,184, 
which must be deducted from £10,027 brought forward from the 
previous year, thus leaving a sum of £6,843, which the directors 
propose to carry forward. Cost of establishing the business, good- 
will, &c., £390,432, has been brought forward at the figure standing 
in the last balance-sheet. The freehold and leasehold property and 
plant have also been brought forward at the value stated in the last 
balance-sheet, with the addition of the amount expended to June, 
30th, 1910, less depreciation charged in net revenue account. The 
shares of the Altrincham Electric Supply, Ltd., have been taken at 
par. asin previous years. This concern continues to be satisfactory, 
and has paid a dividend on its shares of 7 per cent. for the year 
ended December 31st, 1909. Its indebtedness to this company has 
been reduced during the year by £275. There has been expended 
an capital during the year ending June 30th, 1910, £5,931, mainly 
on account of additions to buildings and plant in connection with 
the manufacture of metal-filament lamps. The directors regret that 
the years trading has not been more satisfactory. This is due 
mainly to the high costs of production of metal-filament lamps, 
which prevailed during the earlier part of the year. The directors 
are glad, however, to be able to state that these costs have been 
largely reduced during the later part of the year under review, and 
they are of opinion that the current year should show a marked 
improvement as a consequence, judging from the resulta produced 
during the months which have elapsed since the close of the 
financial year, which have been of a satisfactory character. The 
directors have to report that Sir J. W. Swan, F.R.S., resigned his 
seat on the board on January last, in consequence of ill-health. 


Brown, Boveri & Co,—At an extraordinary meeting 
of Brown, Boveri & Co. A.G. (Switzerland), held recently, the 
President alluded to the agreement come to with the Elektricitate- 
Gesellschaft Alioth, of Basel, and the Isaria Zühlerwerk, of Munich, 
for incorporation, and the increase of the share capital from 20 to 
28 million francs. He remarked that the objects of the consoli- 
dation were to do away with competition in each of the countrie: 
and to increase production. The agreement with the Alioth Co. 
would create for Brown, Boveri at home and abroad a number of 
valuable connections, and that with the Isaria Werk, especially in 
South Germany, where hitherto their operations had been restricted 
solely to machinery, would ensure to them an opening for the 
extension of business in the mass of accessory electrical articles which 
they manufactured. The exchange of Alioth shares bad already 
surpassed the requirement. The new shares to the extent of 
175 millions not affected by the two transactions would be taken 
over by a bank consortium. Both propositions were passed 
unanimously without discussion. As new members of the 
directorate, were elected Messrs. A. Sarasin, Simonius-Blumer, 
L. Dubois, G. Bohner and Dr. E. Bloch.—£.7.Z, 


Western Telegraph Co., Ltd.— The directors’ report 
for the half-year ended June 30th. 1910, states that the revenue 
for this period amonnted to £402,433, and the working expenses 
to E 148.392. After providing £16,233 for debenture stock interest. 
and £7,774 for income-tax, there remains a balance of £230.03 ; 
to this is added £6,009 brought forward from December 31st last, 
making a total of £236,043, out of which sum the expenses in con- 
nection with further issue of 4 per cent. debenture stock, amounting 
to £358 have been defrayed. A quarterly interim dividend, amount- 
ing to £31.189, has been paid. £135.00) transferred to the general 
reserve fund, and £10,000 to the land and buildings depreciation 
fund. The directors now recommend the declaration of a final 
dividend of 38. per share, making, with the interim dividends a 
total dividend of 6 per cent. for the year, also the payment of a 
bonus of 2s. per share, both free of income-tax, which, together. 
will amount to 4 51.982, leaving a balance of £7,513 to be carried 
forward. The dividend and bonus will be paid on November lUth. 


Eastern Extension, Australasia and China Tele- 
graph Co., Ltd.—In their report for the half-year ended June 
30th last. the directors state that the gross receipts amounted to 
£344,960, against £290,931 for the corresponding half-year of 19009. 
The working expenses, including £22,789 for maintenance of cable. 
absorb £152,107. against 4 156.976 for the corresponding period of 
1909, leaving a balance of £192,553. From this is deducted £2,654 
for income-tax payable in England, £3.378 for expenses attending 
& severe cyclone at the Cocos station, £25 donation to Paris floods 
relief fund, and £15,048 for interest on debenture stock. leaviug 
£171,447 as the net profit for the half-year. After adding £25.31» 
brought forward from the previous half-year, there is an available 
balance of £197,763. Two quarterly interim dividends of 14 per 
cent. each, amounting to £75,000, have been paid for the half-year. 
leaving a balance of £122,763, of which 850,000 has been trans: 
ferred to the general reserve fund, and the balance of 4 72,763 15 
carried forward. The general reserve fund has been debited with 
£30,000 as a further provision on account of invest ment fluctuations 
making a total provision against depreciation of £150,000. 


— or | ^ — 


Vol. 67. No. 1,719, NovzwszR 4, 1910.) THE ELECTRICAL REVIEW. 


755 


a 


Auck]and Electric Tramways Co,, Ltd. 


"THE meeting of this company was held on Monday at the Electrical 
Federation Offices, Kingsway, W.C., under the chairmanship of Mr. 
C. G. Teget meier. l l 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 716), the chairman said the report and accounts were for the 
six months ending June 30th, as, at the last meeting, it was decided 
to close the company’s financial year on June 30th instead of 
December 31st. The result of the operations of the company for 
the six months under review afforded very gratifying evidence of 
the continued expansion and progress of the business. They had 
carried over a million more passengers and their traffic receipts were 
£6,463 more than in the six months of last year. He noticed a 
Statement the other day that the splendidly organised tramways 
in the City of Glasgow were exceptional in carrying the population 
222 times in the course of the year. Taking the population of 
Auckland and the districts served by their lines at 100,000, 
which was a liberal estimate, it would be seen that they were 
carrying the population more than 300 times in the course of the 
year, and he might add that it was not an unusual thing for them 
to carry & number of passengers considerably greater than the 
whole of the population in one day. With the exception of the 
short extension in the Grey Tyne district, the road mileage worked 
had been the same, but to meet the inoreased public requirements 
they had run a considerably increased service, and their working 
expenses were necessarily higher, although proportionately to the 
increased car-mileage run they showed a satisfactory decrease, the 
ratio of expenses to receipts having gone down from 62 per cent. to 
59 per cent. As their books were not balanced on June 30th of 
last year, it was not possible to make an exact comparison, but 
approximately their net working profit showed an improvement of 
about £4,000 over the first six months of the previous year. At 
the last meeting he referred in considerable detail to the various 
figures in the accounts. The changes which had taken place in the 
sir months were few. Including the amount brought forward, 
and after placing £7,500 to depreciation account as 
provision for prospective renewals and reconstruction, they 
had a balance available for distribution of £21,073. The 
dividend on the preference shares for the half-year required £1,500, 
and they proposed to place £6,000 to the reserve, which would 
bring it up to £50,000, and to pay a dividend on the ordinary shares 
for the half-year at the rate of 6 per cent., which was the same 
rate as last year. This would leave £6,073 to be carried forward, 
or £2,528 more than they brought into the accounts. One item in 
the profit and loss account required some explanation, which was 
that of £827, expenses in connection with the brakes inquiry. 
They might remember that over two years ago the New Zealand 
Government appointed a Royal Commission to inquire into the 
question of brakes on the company’s cars, and consequent upon the 
report of that Commission they obtained the sanction of the New 
Zealand Public Works Department to equip two of the cars with 
the latest improved air brake, which they were advised and con- 
sidered would be the most suitable for the conditions they had to 
meet in Auckland. Of course the company, no less than the 
Government, were anxious that the most suitable and efficient type 
of brake should be adopted, and from their experience extending 
over some months this brake was perfectly satisfactory, not only to 
the company’s responsible officers but also to the men in charge of 
the cars, who were directly concerned in the efficiency and reli- 
ability of the brake they had to work. They were desirous of 
fitting the whole of their cars with a similar type of brake, which 
would cost approximately about £12,000; but the Public Works 
Department were not prepared to give the necessary sanction, and 
as the result of some controversy the New Zealand Government 
appointed a second Royal Commission to again investigate the 
matter. The Commission took very exhaustive evidence in the 
principal cities of New Zealand where electric tramways were 
operated, and in their report issued in June they concurred in the 
- adoption by the company of the type of brake which the company 
had for some time been willing and anxious to install. They had 
not yet had the approval of the Public Works Department, but as 
soon as this was received the work of installing the air brake on all 
their cars would be taken in hand and completed with all dispatch. 
As being to some extent connected with this matter, he might refer 
to the Tramways Amendment Bill which had recently been 
introduced by the New Zealand Government into the House 
of Parliament, and the effect of which, if it passed, would be 
to centralise in the Government a good many of the 
powers at present possessed by the local authorities with 
regard to the tramways in their respective districts. In the 
other principal cities of New Zealand the tramways were owned 
and worked by the local authorities under the provisions of Orders 
in Council obtained by them, and the proposed modification of the 
powers they now possessed appeared to be raising considerable 
opposition. In their case they worked under an Order in Council 
granted to the local authority and delegated to the company on 
specified conditions, They were on friendly terms with the Auck- 
land City Council and the various other local authorities in the 
districts in which they operated. It was true that the City 
Council had been very insistent on their carrying out to the full 
the obligations imposed on them, but they had no complaint to 
make on this score, although, perhaps, sometimes they thought the 
local authority did not make sufficient allowance for the difficulties 
they had had to meet. Still, they recognised the City Council and 
the other local authorities as the guardians of the publie interest, 
with full and complete knowledge of the local conditions and 
requirements, and they would be sorry if the effect of the new 
legislation was to alter the nature of their relations with them. 
During the six months their capital expenditure had amounted to 


£15,233, and the bulk of this expenditure had been in connection 
with the extension of the power house plant and dietributing 
system which they commenced last year. The work of installing 
the new plant, and the very extensive alterations and additions to 
the power house which it involved, had taken longer to complete 
than was anticipated, and had proved a very difficult and compli- 
cated work to carry out, and at the same time to meet the demands 
upon the power house of continually increasing traffics. The work 
was now practicaly complete, and with the new plant and the 
eight new cars which would shortly be available, their position 
would be very much strengthened in dealing with the growing 
traffics. In the last three and a half years their capital expendi- 
ture on extension of lines, rolling stock and the generating station 
had amounted to nearly £200,000, and their total capital expendi- 
ture was now £762,155. They had further considerable expendi- 
ture in view. The progress of Auckland in the last three or four 
years in everything which constituted material prosperity had been 
very marked, and there were grounds for the confident anticipation 
that there was a period of still greater expansion and prosperity 
ahead. Public and private enterprise involving an expen- 
diture of several millions of money were being carried 
out or projected, and the municipal development of the 
city was in many respects on a scale to meet the 
needs of a city of 250,000 people, and he did not think it was 
taking an unduly sanguine view to anticipate that this number 
would be reached before the remaining 22 years of their concession 
had run off. With the indications before them of the present 
prosperity and the prospective growth of Auckland, they thought 
it well to provide in advance for what would certainly be an 
increased demand for travelling facilities. Last year they took 
steps to increase their generating plant by the addition of a 
600-K W. set, or an increase of nearly 30 per cent. Hardly had this 
become effective, however, than they again considered the question 
of further plant, and they had decided to install another 1,000-K w. 
set. or a still further increase of 40 per cent. on their present 
capacity. This would bring their total generating plant to a 
capacity of 3,750 KW., equivalent, approximately, to 6,000 indicated 
H. P., and so, whatever might be the development of Auckland in the 
near future, this would give them an ample margin for at least several 
years to come. They were also putting in hand the construction of 
16 more cars, which would bring the total number of their passenger 
cars up to 116. In conclusion, the chairman referred in warm terms 
to the admirable work of Messrs. O. M. Hansen and C. Rhodes, the 
local directors; Mr. J. J. Walklate the general manager and 
engineer, and the local staff. | ' 

Mr. C. SHIRREFF HILTON seconded the motion, which was carried 
without discussion. 8 | 

On the motion of MR. E. GARCKE, a hearty vote of thanks was 
passed to the board. 


Official Announcements re Companies, 


THE following companies will, unless cause is shown to the 
contrary, be struck off the register within three months, and will 
accordingly be dissolved :— | 

Anglo-Spanish Electricity Co., Ltd. 

Cassel Self-Regulating Water Wheels, Ltd. 

Chemical and Electrolytic Syndicate, Ltd. 

Cycle Electric Lamp Co., Ltd. 

Electrical Castings and Engineering Co., Ltd. 

Elmores Trust, Ltd. 7 j 2 T . 

Greville Electrio Inventions, Ltd. " À 

Harwich Electric Lighting and Tramways Co., Ltd. 

Loughborough and District Electric Traction Syndicate, Ltd, 

Marvin Sandycroft Electric Drill Syndicate, Ltd. 

Mexican Gas and Electric Light Co., Ltd. ] 

North Wales and District Light Railway and Electric Power Syndi- 

cate, Ltd. - 

Pearson Fire Alarm Syndicate (Railways, Docks and Shipping), Ltd. 

Peru Telephone Co., Ltd. 

South American Electric Co., Ltd. 

Thomson-Davis Telephone System, Ltd. 

Traction Co. of the United Kingdom, Ltd. 

Tramway Traction Co. Ltd. 

Universal Lighting Syndicate, Ltd. 


Eastern Telegraph Co., Ltd.— The directors’ report for 
the six months ended June 30th, 1910, shows that the revenue for 
the period amounted to £664,573, from which are deducted 
£223,418 for the ordinary expenses, and £60,376 for expenditure 
relating to maintenance of cables, sundry differences in exchange, 
and income-tax payable abroad, leaving a balance of £380,749, to 
which is added £34,453 brought from the preceding account, 
making a total available balance of £415,202. After providing for 
income-tax payable in England, interest on mortgage debenture 
stock, and for two quarterly dividends on the preference stock, 
which in all absorb £80,611, there remains a balance of £334.590, 
out of which the directors have placed £175,000 to the general 
reserve fund, and have allocated £100,000 to meet the two interim 
dividends of 14 per cent. each on the ordinary stock, the balance of 
£29,590 being carried forward. 


Stock Exchange Notices. — The Committee has 
appointed Wednesday, November 16th, to be a special settling day 
in United River Plate Telephone Co., Ltd. ; further issue of 10,000 
ordinary shares of £5 each, £3 10s. paid (Nos. 150,001 to 190,000). 
The same securities are also to be officially quoted. 


West India and Panama Telegraph Co., Ltd.—The 
directors announce a dividend of 15s. per share on the second 
preference shares (9s. balance accrued to December, 1909, and 68. 
for the half-year ended June, 1910), and ls. per share on the 
ordinary shares. 
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ELEOTRIC TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 


Fort- Roce pe for | No. Route 
Locality. night of | Total to date. miles 
ended. fortnight. wks.) ` open. 
= £* £ £* Inc. 
Aberdeen Oct.26 | 2,598 |+ 7821 81,750 i+ 413 
Ayr „ 29 885 10 24 9,288 - 868; 8 |. 
Bath . „ 9 1,477 42] 48 85,707 |+ 1,981 ] .. |... 
Beltast „ 28| 8,855 |-- 891 30 | 129,950 | 4- 6,649 | 37 858 
Birkenhead.. „ 16 2,042 — 14 | 28 91,790 |+ 708 | 13°68) .. 
Birmingham Corp. . 22 18,979 |+ 238 | 29 | 198,864 |+ 3,164 |56°7 | .. 
Blackburn .. „ 26 | 2,043 |+ 183 | 308 | 88,601 |— 1,081. 14°12) 12 
Blackpool Corp. » N 552 937] .. 14,198 |+ 188 a 
Blackpool-Fleetw'd » 29 734 |— 408 17 21,522 | + 640 : 
Bournemouth „ 26 9,992 /+ 133 | 299 | 58,698 |+ 4,869 219 
Bradford „ 22 10, 121 }+ 213 30 152,911 |+ 5,770 |54°8 |.. 
Brighton „ 80 1,806 ＋ 42 39 + 992|955 |... 
Bristol „ 28 11,199 7 900 "E 
Brit. Elec. Trac. rd 
Airdrie " 8 „ 21 459— 9 42 9,261 | + 52 | 8'65) .. 
Barnsleg . » 21 851 oe 42 7,287 + 190 " 
Barrow ..  -.. „ 21 478 - 42 11.406 + 1,587 | 5/87 | .. 
Cavehill .. . „ 21 159 + 24 42 8,953 |-- 194 P 
Devonport $s », 21 B84 |-- 188 | 42 18,094 |+ 2,567 | 8°85) .. 
Gateshead ee „ 1 9,000| 22 12 41.768 — 65 1125 
Gravesend „ 21 406 — 8142 8,8344 — 121 | 65 " 
Greenock.. » 21| 1,196 E 42 96,685 |+ 8,087 | T'25| .. 
Hartlepool Sis „ 21 462 — 20 | 49 10,647 |-- 642 6˙7 22 
Kidderminster . » 21 192 '— 242 4,789 + 147 X 
tLeamington » 21 498 |+ 85 42 7,296 |— 272 s 
Merthyr .. „ 21 409 |+ 13 42 8,780 — 185 2-9 
Metropolitan „ 21 | 15,542 | 2,207 | 42 | 317,969 | +54,829 | 22 : 
Middleton „ 21 613 — 889 42 18,75 |— 829 85 
Mid. Joint com' tee „ 21 11,958 — 107 42 | 244,783 |+ 8,274 |.. 
Oldham — Ashton » 21 1,.114— 63 42 „500 — + 211 | 9°18 
Peterborough . „ 21 233 |— 19 | 42 5,008 |— 69 6531 
Potteries es ,$ 21 8,950 — 1 42 74,516 — 657 29 
Rothesay .. „ 21 124 7 2212 „753 |+ 156 | 2°75 
Southport „ 21 519 1 9 12 | 12,69 |+ 9298 | 8:37 
8. Metropolitan „ 21 1,618 — 87 42 ,289 |+ 1,2783 | .. 
Swansea ie „ 21| 2,194 1+ 171 | 42 45,982 |+ 4,816 | 19:5 
T oen oe " 21 877 — 20 42 11,804 + 540 8:76 
eston-s-Mare .. „ 2 100|— 9 42 1920 | + 7| 8 
Worcester ; „ 21 567 ＋ 742 12,166 {+ 284 | 5°75 
Wrexham » al 194 |* 5 42 4,187 |— 48 
Yorks. Wool. Dist. „ 212.058 T 2/42 | 41,876 |+ 8,117 | 17 
Miscellaneous . „ 21 898 |— 81 42 9,191 |+ 288] .. 
Burnley is i „ 29 2,499 — 72 is ME 116; 1 
Burton-on-Trent es „ 80 516 - 6 80 8,456 184 66 
A gs „ 90| 2,80 | 96 30) | 96,685 |— 904 | 22:6 
Cardit” „ 2 4.446 f 48 80 02 {+ 742 
MIT and Dist. „ 20 878 ＋ 26 42 96,362 |+ 1,899 | 15 
Cork . " „ 27 963 |-- 18 | 48 21,215 |+ 1,004 | 980 
Croydon „ 21 3,380 — B|.. 60,504 |+ 8,438 1125 
Darlington „ B 411 |+ 88 81 6,246 '+ 467 
Darwen » 28 497 {+ 84 30 7,591 |— 93 | 4°96 
Dover. „ 2 ame a 7,090 |+ 282 | 4°76 
Dublin „ 28 10,471 | + 190 | .. | 100,807 |+ 1,683 | 54°5 
Dundee m „ 26 2,351 — 87 | aot i + 469 | 15 
East Ham „ 29; 2,099 |+ 162 | 30 82,029 |+ 1,221 8.52 
Exeter „ 98| 635 . 50 30 | 10216 |— 644 | 55 |. 
Glasgow „ B 404 |* 1,640 | .. | 880,176 |.- 91,584 | 97°75; 8-25 
„ 2, 1,693;— 25|.. s vs M ae 
Huddersfield „ 99 3.599 | 847 31 | 54,095 |+ 2,767 | 28-5) ` 
Hull .. „ 29 5, 499 |+ 272 30 88,450 / 4,208 14.55 
Iikeston 9 26 297 7 17 30 8,990 cud 216 — ee 
Ipewich „ 99 758 i+ 42; 30 13,767 |+ 748 | 10°5| .. 
iilmarnoe „ 99| |+ 16/24 | 8,761/4+ 198 4925 .. 
Lancashire United » 26 5508 — 35 56,723 |— 420 89 
Leeds è „ 2 | 18,757 |+ 201, 30 | 216,845 |+ 6,7% |.. : 
Leicester . .. ee oe z ee se er 
Leith » 20 1,1227 7 2i 15,815 |+ 116 8-7 
Live 1 „ 8 22,729 1+ 642 446, 115,681 118·˙5 4 
L. C. C. ne „ 19 | 95,194 7 6,642 .. | 1,218,628) + 148,881 182°5) 6 
London United „ 99 11,725 |+ 580 776,886 |-12,160 | .. |.. 
Lowestoft . oe oe * ee ee ee ee. ee 
Manobester „ 29 | 81,051 | +1,760 | 30 | 471,882 |+ 9,888 188 1 
Newcastle .. „ V| 8,0914 ee > 120,658 954 145 
Newport » 22 1,880 |+ 18 | 30 820 T 794 | 146, .. 
Oldbam s „ 30 8,638 f 207 81 68,231 — 696 | 287) .. 
Pontypridd id s E ET P^ 5 68.278 iun A MA 
Portsmou "m » ’ = — 1. z 
Preston ee ee 77 26 1488 T 15 80 22,242 — 491 ee ese 
Rotherham .. 2s ii bs ee xs ds ex ^ 
Salford „ 31 [ 9,982 |-- 524 | BO | 144,516 f 2,841 | .. |.. 
Sheffield x Nov. 1 | 12,190 |+ 778 | 819 | 187, +10,877 | 40 25 
Southampton .. | Oct. 26 | 2,107 |— 23 30 34,013 |+ 70 |... 
Somthend on S08., » 21 939 |+ 118 | 30 20,156 |+ 2,82 |... |... 
Bouth Bhields ” 29 1,184 + 56 80; 17,598 + 76 oe oe 
Swindon . e 57 26 295 t 11 2: 4,999 t 181 ee es 
eside .. . » 26 886 — 79 17 7,970 |+ 212 
allasey .. zi „ 2% | 1,777|+ 10880 29,790 |-- 444 | .. /.. 
Walthamstow... „ 99| 1,946 |+ 185 80 32,549 + 1,5771 9 |... 
West Ham .. 43 „ 28 | 5,088 |4 3998 | 99 72,854 |+ 8,462 |15'18| 12 
Wolverhampton .. „ 939| 1,818 |— 89 80 98,606 | + 8,290 1426 1°96 
London Rly... „ 29| 11,494 |+ 902 | 17 91,998 |+ 4,917 | 6/891 .. 
Oisy & 8. Lon. Hi. „ 80; 6,494 |— 190|17 | 52,000 j+ W 7.23 
i. Rly. L1] 28 152 + 12 17 2,841 + 142 q ee 
G. N. and City Rly. „ | 9,918|4- 40) 17 22,848 |+ "709 | 85/.. 
L'pool Overh'd „ 80] BIBT i+ 44 96,014 |+ 445 68B] 48 
lanå „ 98 805 |+ 19 | 483 | 14107 f 412 
London Elec. Ry. ” 29 96,905 — 205 17 202,495 + 940 21:95 ee 
Mersey Railway . „ | 38,91 14 1817 89,95 + 459 455 
1 y „ 90 | 84,215 |+1,045 | .. | 284,078 |+ 8,940 | 94:0] .. 
Met. District Rly. „ 29 | 22,210 |4-1,248 | 17 | 175,805 |+10,754 | 94 |.. 
Anglo-Argentine . » 28 | 98,439 |--10,299| .. | 1,912,765) ＋ 225,75. 
t Auo ; pt. | 14,596 |41,908 | 194 | 45,968 |+ 5,044 | 388| 1 
Bombay (B. M. T.) Sept. 16 5, + 489 | 37 99,754 |+ 6,985 | .. |.. 
g Brisbane e. A 21 T— 47 144,795 18,548 es ee 
Brit. Columbia Rly. à i vs A - ae, ee 
Calcutta ee Oct. "29 6,118 ma 858 oe ee es ee ee 
§Ca Electrio T.Ld ea ee ee . ae ee ee ee 
lie, W.A. Bept. 4,212 a n 82,228 - 205| .. 
ras eec . Sept. 1,286 + 2 e $4,822 t 1,406 ee ee 
retell E Sept. | 31,800 |-.-2,802 | .. | 256,979 |+25,096 | .. |... 
benh (W.A) „ | Oct. 28 8,781 — 64 68,689 — 6,814 | 99 1 
* Compared with the corresponding period of 1909. t One week only. 
1 Includes horse, steam and other receipts $ One month. 


. Deferred continues dull. 


STOCKS AND SHARES. 


Tuesday Evening. 
THE comparative tightneas of the Money Market remains a decided 
influence in the Stock Exchange, and, with various holidays this 
week in London and other financial centres, business has turned 
again to the quiet side. The Tramway group is fairly active. 

The interesting experiment in Holborn, which seeks to 
determine more exactly the relative cost and efficiency of electricity 
and gas for the purpose of street illumination, appears to have been 
overlooked in the market ; some of the dealers admitted that they 
had not heard of it. Prices remain much about the same as ever. 
There is a 58. rise in Charing Cross Ordinary shares, and a fall of 
2s. 6d. in St. James’s and Pall Mall Ordinary. 

Rises in Electric Construction shares are worthy of notice, as 


. they may possibly prove the precursors of further advances, The 


Ordinary, at 10s., are 28. 6d. better, and the Preference, at 1}, show 
an improvement of 5s. These movements would appear to be 
justified, unless the reason given for them is hopelessly wrong. The 
Ordinary shares have had no dividend for six gears and more, but 
the 7 per cent. Preference duly received theirs, and were last ex the 


' full year's dividend in July. 


Home Railway stocks are not much affected by the fresh talk of 
labour trouble that has arisen in the East and in the West. Prices 
are dull more than anything else. A slight mishap on the elec- 
trified portion of the London and Brighton Railway did not hurt 
the priee of the Deferred stock, which is now & favourite medium 
for speculation on account of the quotation carrying 10 months’ 
dividend, payable in January. There are rumours current that the 
Great Eastern is about to start electrifying part of its suburban 
line. Central London Preferred is a point harder, but Metropolitan 
Consolidated and Metropolitan District stocks have both eased off 
to a small extent. There is some talk—at present little more than 
a rumour-—as to the District Railway issuing Second Preference 
stock. It is said that this security is now held by the Underground 
Railways of London, and that, in the event of an issue, the latter 
company would offer it to the public for sale. It might seem 
rather necessary to put up the prices of the existing stocks if there 


is any foundation in the rumóur. 


Latin-Canadian descriptions turned weak, but hardened up again, 
the fall bringing buyers in. Mexico Tramways have been down 
to 124, whereas now they are 125). Rios steadied to 106, after 
being lower, and & deal of business is doing in the 5 per cent. Gold 
bonds, which stand at 100}, the Seconds being 924. Para Electric 
Railways and Lighting Ordinary shares are better at 74 middle, and 
the company's 5 per cent, First Debenture stock stands at a shade 
below par. Mexican Light and Power 5 per cent. First Mortgage 
bonds are again a little lower, in consequence of the competitive 
attractions of the Pachuca Light and Power bonds, the price of 
which is about 1 premium on the issue price of 884. Underwriters 
to the Pachuca, by the way, received no consideration for their 
subscriptions beyond the promise of a firm allotment of a fixed 
amount of the issue. 

British Columbia Electric Preferred stock has risen 1, but the 
Cape Tramways are being picked up at 
about 78. 6d., on the idea that the State visit of the Duke and 
Duchess of Connaught to South Africa may give a fillip to business 
all round. London Uniteds are quiet. 

Latest rumours speak of a much more imposing scheme than 
that first promulgated by way of agreement between the Anglo- 
American Telegraph Company and the American Telephone and 
Telegraph Company. Two or three other coneerns are named as 
likely to make parties to the arrangement, and on the strength of 
this there are pronounced rallies in the stocks and shares of the 
two companies most concerned. Direct United States Cable shares 
have receded & fraction. Eastern Extensions are unaffected by an 
excellent report. Various er dividend markings sre reflected in 
deductions made from different prices, but Monte Video Telephone 
Ordinary shares have risen 71d., in addition to being ez a dividend 
of about the same amount. Other telephone issues are practically 
unchanged. 

Callenders, e.r 6s., are 1 lower. Other manufacturing shares are 
well-nigh motionless, with the exception of Electric Constructions, 
of which mention has already been made. The Rubber Market 
relapsed into a condition bordering upon stagnation, business. 
dwindling to a minimum. 


British Columbia Electric Railway Co. —It is 
announced that the issue of 600,000 new shares has been over. 


- wpplied for. " 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


| Closing Closing | Business done | Rise + | Present 


* Unless otherwise stated, all shares are fully paid. 


Continued om next page. 


t From Manchester Share List. 


p s 
oe NAME, D "ee for the last Quotations Quotations * eee or Yield 
Share: pem Oct. 95th. Nov. Ist. 1910. " Fall — | per cent. 
1906. | 1907. | 1908. | 1909 Highest|Lowest. 2 s. d. 
25,000 | Amazon sx bar Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 41— 41 nf T T ve Nil. 
286,500 De. Bo Ded, Red. Iss. at 98 % seri t all paid Stock T. 5 5 5 95 — 97 97 9:8 96 +4 5 2 7 
„196,000 American Telephone & Tele gern, , Cap ..| $100 8 8 8 8 142 —145 144 —147 T - +2 5 810 
58,000,000 |{ Do. . Collat. Trust, 4 e $100 4% 4% „% 4 | 94 — 96 94 — 96 . 4 84 
558,460 3 r ‘ ^ Stock 330% | 8495 |£3 4s. — 68 66 — 68 56 7 
8,220,770 E 1 6% Pref. vs ..| Stock 6 „ 6 6 6 106 —108 106 — 54 107 p * } 510 7 
8,220,770 | Do. do. Deferred Stock | 19% | 1 96 | 8/- | 25/- — 264 2 — 27 27} + 411 9 
47,725 Angio-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 §% 15%) 5 5 102 —104 102 —104 e 416 2 
44,000 li Telephone, Nos. 1 to 44,000 5 85 18% |8 8 93— 10} 92— 10} sie 818 1 
2,449,176 | Commercial Cab ble, Sting. $00 year 4% Deb. Bk. Red. Stock | 495 | 4 9$ | 4 4 85 — 87 85 — 87 80 854 412 0 
16,000 Cuba Telegraph : 10 5 6 6 6 8\— d bs 6 9 9 
6,000 Do. 10 o% Pref. vis ee - ee 10 10 % 10 % 10 10 1 17 ya Maxd .. V» 5 15 11 
12,981 Direct Spanish Telegraph, Ord. oe m T 5 19 454 4 5 T oe b I 4 
6,000 Do. do. 43 cei XP. .. 5 10 y D 10 , O 10 10 84— “* .. 5 11 1 
80,000 Do. do. ..| 50 | 44% | 499% | 4 44 101 —108 101 —108 “a 80 475 
60, 710 Direct United States Cable 20 % | 44% | 4 4 1 16 159 — 15% ne P — i 5 1 8 
. $6,000 | Direct W. India Cable, 44 Reg. Deb., 1 to 1290, R. 100 44% % | 4 4} 100 —102 100 —102 22 £6 UP. s 48 8: 
4,000,000 | Eastern Telegraph, Ord. Stock Stock 7 |7% 7 7 130 —183 190 —183 132 p t 558 
2,000,000 Do. 33 96 Pref. Stock.. 100 34% | 8495 83 84 83 — 85 — 8⁴ " 4°24 
1,896, Do. 4% Mort. Deb. Stock Red. Stock | 4% 4% | 4 4 pr T 101 —103 xd p^ y : 817 8 
800,000 | Eastern Extension, 3 and China Tele. 10 1735117317 7 1 1 123— 121 1 125, „ 5 0 
152,400 Do. 4 96 Deb. Stock.. Stock | 4% 1 4 4 100 —102 100 —102 101j és ee 8 18 5 
200,000 [ East. & 8. Afric. Tel., 4% Mt. Bub Ir] 95 4% 4% 4% 4% | 101 —103 101 —108 317 8 
181,127 | Globe Telegraph and Trust Me 10 53 53 1 1 1 1 1 10g 595 
181,127 Do. do. 6 96 Pref. . ys 10 |6 a 6 65 1 1 — 1 135 4738 
150,000 | Great Northern pie „Oof Copenhagen. . " 10 20 18 18 % 81 81 e 513 4 
17,000 | Indo-European Tele ‘ we 25 13 13 13 13 — 55 5 544 . — à 519 4 
$41,880,400 | Mackay Companies Common.  ..|$100 33 4 4 44 94 — 97 94 — 97 f 478 
,000,000 Do. do. 4% Cum. Pref. .. E .. | $100 4 4 4 4 75 — 80 75 — 80 5 0 0 
894,190 | Marconi’s Wireless Telegraph ies 13 1 N Nil | Nil | Nil j 16/3 Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. . es 1 |69,|695,1695,]|6 lxd | 19/ 18/- 6 0 0 
86,492 Do. do. do. 5 % Pref. - 1 5%15%15%/5 — * 5 6 8 
2,225,000 National Tele hone, Pref. Stock .. ..| 100 66 66 1044—1 1 1 TM 104 or 518 9 
8,725,000 Do. 0. Def. Stock .. sd oh | 100 5 665 6 121 —123 121 —123 1 121 ae 417 7 
15, Do. do. 6 % Cum. Ist Pref. .. e 10 65 6656 10 — 1 10 — 1 ji Ka 511 8 
15, Do. do. 6 % Cum. 2nd Pref. . 10 5 16 6 6 10 — 1 10 — 10 5 11 8 
250 Do. do. 5 95 Non-cum. 8rd P., 1 to 250,000 5 5 5% 5 5 55,— 55— T 4 911 
2,000,000 Po. do. "843, Deb. Stock Red. | Stock 33% | 34% | 34% 33 98^ —100 9S —1 * . | 810 0 
1,983,593 Do. do. Deb. Stock Red.. 100 195 4% 4% 4 99 —10t 99 —101 bs * aia 819 8 
179,318 | Oriental Telep. and Eles, 1 to 171,504, folly paid.. 1 [7688s 1 i l&— 1 31/6 x i 4 14 10 
50,000 Do. do. do. : Cum. Pr 1 6 ^ 6 Y^ 6 y ^ 6 lj 1 - — 1, .. .. „* 1 7 1 
195,955 Do. do. do. Red. S Stock.. | 100 4% |4% |4% |4 87 — 90 "s 7 +4 |481 
99,400 Pacific & European Tel., T uar. Debs., 1 to 1,000 100 4% 47 4754 98 —100 98 —100 T $5 « 4d4 5 
11,889 | Reuter's . wN 8 5 5 5 |5 7à— 8 73— 8 s * An 500- 
145,955 | Telephone Co. of Egypt, 43 % Deb. Red. ae as 1 MO 44% | 44% | 48% | 43 99 —101 99 —101 491 
8,042 | Submarine Cables Trust.. * .. | Cert. 6 6 6 6 180 —138 180—133 410 3 
120,000 | United River Plate Telephone 5 8 8 88 7 7 7 78 BY THs 5 8 6 
x Do. 5% Cum. Pref., Nos. 1 to 40,000 5 551555 5 5 511 47 
W. Coast of America, 1 to 30,000 & 53,001 to 53,008 24 | 24% | 249% | 28% | 23 1 1 14— 1 e 412 8 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 19 45404 —100 98 —100 "E 4 0 0 
930 | Western Telegraph, Ltd., Nos. 1 to 207,930 82 10 7 e 1 144 1 144 134 ita x 418 8 
800,000 Do. 4% Deb. Stock Red. .. 100 4 45 474 100—102 100—102 104 " a 818 5 
821 | West India ind Panama Telegraph . Ws. 2v 10 Nil | N Nil | Ni Là— 15 ljj— 1% | al/l à «s Nil 
94,563 Do. do. 6 % Cum. Ist Freer. 10 |89 % | 6% | 6 104 104 98 7 138111 
4,669 Do. do. Cum. 2nd Pref. zi xa. "3B Nil |£2 15 144 10 10 is A $s 6 00 
80,0001 Do. do. 5 % Debs., Nos. ! to 1,800 — 100 |5% 5% | 5 5 % | 1014—1038} | 10141—1034 1 8 116 7 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 . Trams, 50% Cum. Ist M 1 e 5 5% a 6 4— 5 98/9 95 / 500 
500,000 Do. 4d Deb. Beck , 800,000 to 1,900,000 5 és "T. i218 94 — oat 44— 4 T ote 5 5 8 
4,465,674 Do. Deb. Stock .. | Stock | .. wb DA 4 — 92 — 923 92 457 
Auckland E. Trams, 5 % 1st Mort Deb. Stock ..| 100 5 5 5 5 103 —105 108 —105 12 415 8 
880,000 | Babcock & Wilcox, 1 to 530,000 $a 1 20 20 20 24 5 11 54 5g e 449 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 on 1 6 6 6 6 1 1 1 1 4 0 0 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. .. Pi 100 «s n ei es i A ‘ 5 9 7 
500,000 British Columbia E. Rail Def. Ord. Stock . ne 100 6 8% 8 8 136 —140 136 —140 1 5 14 4 
400,000 Do. Pref. Ord. Stock * $e - 100 5 5 % | 6 6 116 —120 116 —120 118 5 0 0 
400,000 Do. 5% Cum. Perp. Pref. Stock ..  ..| 10 5 5 5 5 108 —111 109 —112 1104 | 1093 | 41 493 
233,000 Do. 4 Ist Mort. Deb., 1 to 6,250 .. 40 44 4 4 4 100 —102 100 —102 i^n 48 8 
212,600 Do. 4 Vancouver Power Debs., 1 to 2, 200 100 % 4 4 100 —103 100 —103 ie è 47 5 
133,801 | British Electric Traction 10 1 l l il 1 1 13/9 T Nil 
161,437 Do. do. : Cum. Pref. 95 10 6 8 là Nil 8g — 88 65/- Nil 
1,473,653 Do. a Perp. Deb. Stock .. | Stock | 5 5 5 5 88 — 92 88 — 92 893 89 588 
598,996 | Do. iy 2nd Deb, Stock Red. | 100 | 44% 43% | 44% | 43 10 — 15 69 —"74xd| .. X 6 00 
100,000 | British Sessio and rn Cables "^ iis 5 10 10 10 10 ej— 7 62— 7 6 17 11 
100,000 Do. do. um. Pref. P 5 6 6 6 6 6— 6 6 — 643 412 4 
,000 Do. do. Ae 96 Ist ls Mort. Deb. Red.. 100 a d7 4 4 101 —104 101 —104 467 
201,5791 | British Thomson-Houston 4 % 1st Mort. Debs. 100 4 44% | 4 44% 98 —101 98 —101 v. 491 
GGG "Lobb ab aad 5 | Ni | Nia} Ni | Nl | A— J^ de. 4 Nil 
1,816,853 Do. do. 1 eM Mort. Deb. n P 100 4 17 4 4 61 — 61 — 63 ‘ 6 7 0 
50,000 |{Browett, Lindley & Co., * Ex 1 Nil | Nil | Nil | Nil di — 55 ‘ Nil 
50,000 Do. do. Cum. Pref. 1 Nil | Nil | Nil | Nil r^ to 1 14/6 to 15/ : Nil 
140,976 Brush Electrical Engineering, Ord., 1 to 105 781. 2 Nil | Nil | Nil | Nil — 8 Nil 
000 Do. do. Non- cum. 6 of, Pref.. $5 2 Nil | Nil | Nil | Nil 0 -— 0 — x Nil 
125,0001 Do. do. 47 Perp. Deb. Stock Stock deo 4 44% | 4 87 — 42 87 — 42 ; 10 14 4 
0001; Do. do. % Perp.2nd Deb. Stock.. | Stock | 4 4 4 4 23 — 27 23 — 27 g 18 19 8 
187,610 | Calcutta Trams, to 137,610 5 8 6 4 4 5 m 5 410 0 
45,904 Do. 5 % Cum. Pref., Nos. 1 to 29,380. . 5 5 5 5 5 44— 53 55 55 421.1 
350,000 Do. 4} % Ist Deb. Stock . 100 43% 43% 43% | 48 98 —101 —101 994 98 | 491 
Callender' s Cable Construction shares T is 5 {15 15 15 96 |10 91— 9 — 94 xd 5 2 1 
40,000| Do. do. 5% Cum. Pref. 5 55 4 5 % 5 V 5 414— 88 418 57 s | 459 
800,000 Do. do. 44 % Ist Mort. Deb. Stock Red. | Stock ^ 44 K 43 | 1034—105 1 1 106 4 5 4 
" pe rams., 0 1 1 1 2x — a r y PRS es 
Cape E. T 1 to 491,222 1 1 | Nil l 8 A Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 . 1 |8 % 12 % 123% m 3 Se, | 68/- | 60j 319 4 
210,153 Do. do. 44 Ist Mort. Deb. Stock 100 43 44 100 4 105 —108 105 —108 P 48B 4 
1,890,690 | Central London Railway, Ord. Stock .. | Btock | 4 8 4105 3 62 — 64 62 — 64 63 o 413 9 
554,655 Do. do. 4% Pref. Stock . .. | Stock | 4 4 4 4 84 — 86 85 — 87 87 +1 412 0 
554,655 Do. do. Def. do. ^ .. | Btock | 4 2 2 41 — 46 44 — 46 id 4 TD 
1,480,000 | City and South London Railway is 35 .. | Stock 23 28 1 1 27 27 6 210 
- 85,000 9 & Co., Ho 757 7 85, M 5 fies? . V 8 5 5 il il Nil 
st Mort. Reg. De 
100,000: | { 900 of £100, 22 901 11,000 of £90 Red | 5 % 5 5 5 | 88 — 86 922 517 8 


— —— — — — 


— Google 


- — ; 
* 
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SHARE LIST OF ELECTRICAL COMPANIES. Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


Btoo os Closing Business done | Rise 4| Present 

Pent NAME. or | Dividends for the ee uotations | week ended | or | Yield 
A Share. last four years. Oct. 95th. ov. lst. | Nov. Ist, 1910. | Fall — | per cent. 
> — | 1906. | 1907. | 1908. | 1909. Highest| Lowest £ 0 d. 

960,000 Dick, Kerr & Co., 1 to 260,000 " 1 10 10 6 5 É — ee ee ae : 11 : 

805,000 : o. 6 % Cum. Pref., 1 to 805,000 1 6 6 6 6 of ot E: 101 ee 11 

971,080| Do. do. 43 % Deb. Stock ..  ..| 100 43% | ug „ | 4 9 — — NER 

60,000 | Dublin United Trams. (1896), 6 % Pref., 1 to 60,000 10 6 6 6 6 24— a i . oe Nil 
99,961 | Edison & Swan Utd., “ A” shs., £8 pd., 1 to 99,961 | — 5 4 945 | Nil | N 4 Aes. . se xi: 
17,199 Do. u A" shares, 01—01 7,189 — ..| 5 4% | Ni | Ni} q1—4 icd " „ NUS 

80 Do. 4% Deb. Stock Red. - 100 4 4 4 $ T7] — 80 71 — 80 oe 650 
61,790 Do. 596 9nd Deb. Stock Prov. Certes. all pd. | 100 b 5 5 5 — -€ is $ à Ni 

113,100 | Electric Construction, 1 to 112,100 .. ea zs 2 N N Nil | Nil A i M -As E Bua 
81,890 Do. do. 7 % Cum. Pref., 1 to 81,990. . 2 7 7 7 7 0 zm zm ee 650 
25,000 | General Electric Co. ), 5 96 Cum. Pref. " 10 5 5 6 5 7 8 X E <a - T dE 

900,000 Do. do. 4% Mort. Deb. .. | Stock | 4 4 4 4 80 — 84 — f ium 
78, Gt. N. & City Rail. Pref. Ord. A 4 %, 1 to 78,000 10 4 à Nil | Nil of 1 i = £1 s 
96,000 | Greenwood & Batley, 7 % Cum. Pret. E A 10 7 7 7 7 1 1 A . 4 16 10 
80,000 Do. do. 56 % Mort. Debs. Vs 100 5 5 5 5 102 —1 — i 5118 
e Henley's (WT), Telegraph Werks: ( Ord. 9s 5 15 % |15 2 15 15 Ia 1 n 5 28 $1 

0 O. . ee ee L] f * 

150,000 Do. do. 4$ % Mort. Deb Stock | Stock 4 4 4 4 1 1 1 109 , : E- : 
50,000: India -Rubber, Gutta-percha & Telegraph Works 10 110 10 10 10 14 15} 14 is ; : Mi 
87,500 Liverpool Overhead way, Ord. .. bs E 10 N 4 Nil | N 1 1— 1 sa è " Ir 

000,070 | London United Trams. (1901) 1 to 50, 00 .. 10 3 3 NI 1 H- 2 5 : : Nil 

899,990 Do. do. 60,008 to 100,000 .. T 10 8 8 Nil $5 1 i i - : woi 

125,000 | Do. do. 5 $ Cum. Pref., 1 to 125,000 10 5 K 5 2% x: 1 me " i -- [18 9 8 

1,649,980 Do. do... 4 1st Mort. Deb. Stock. . 100 4 4 4 4 67 — 71 67 — 71 39 ee ae 2 11 q 

6,782,062 | Metropolitan Consolidated  .. A vx ..| 100 1 196| 884— 89 M 482 St - Toi 

-2,640,914 Do. Surplus Lands 100 2 2 66 — 68 oot 22H m Ni 

8,935 Do. District .. 92 s 100 28 — 23729 * Eu s 

891, Metropolitan Electric Trams., Ord. .. 1 2s ae 44% 5% i— f 10, - . Nil 

600,000 ns do: 5% Cum Frl. 1 f % 83,55 i ? * a 16/10 16 6597 

» e. O. . e ee Zx 3 T ss 
595,600 Do. do. ' 4$ 96 Deb. Stock Red. | 100 44 43 ae 4$ — 99 — 99 1285 97 2 : " 
$10,828,900 | Mexico Trams Co., Common Stock T ex es Hn kx .. 6 126 —128 a =I Pus 
$9,000,000 Do. 1st Mort. 50-year 5 % Già. Bds. eo ae ee 5 55 5 98 — 99 97 9a 964 
248500 Poterie. . p^ "T - : : : A " $- A à a $3 : mE 
e — 1 ee ee LJ 
0 C um. . oe ee e ME M" Hi : 5 8 6 

245,000 Do. 44% Deb. Sto. MO | 44% | 44% | 4a ae gi es AE E | | 686 
87,850 Telegraph Construction and Maintenance. 19 15 17 5 $ 85$— 85$— 8 17 8 
140, 000 . 4% Deb. Bds., 1 to 1,500 Red., 1909 | 100 4 4 4 4 101 — 1043 195 =] ii : 185 : ere 

1,000,000 | Underground Electric err ie He % Prior Lien . " vix .. 165 s 1024—1084 024—1034 . . Ho 

2,800,000 Do. do. 43 nds.. we as ao ale e | 4 44% 92 — 94 92 — 94 93, 98} : 

4,900,000 Do. do. 6 Income Bonds ae es . ee oe ee 87 — 89 87 MN 80 ee ee * oe 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 1 Nil |10 5 Nil $— ! à— ? . 1 a8 
66,666 Do. 6 96 C.P., 80,001 to 80,000 & 195,001 to 141,666 5 .. [6 6 8 1— 1 1— 1 v $364 

945,496 Do. 4 Ist Mort. Deb. Btook ee ee ee 100 4 % 4 4 4 60 — 70 60 — 70 ^ . 

ELECTRICITY SUPPLY COMPANIES. 
7 1 ds 615 1 
"Msn |B Ele TA Bag Oe Feb | 6 laa g Te 7 oH n 3 copia 

400,000 | Central Electrio Supply 4 % Guar. Deb. Stock 100 4 4 4 4 100 —108 100 —108 m A 8 u : 
80,000 | Charing Cross and Strand Electricity Supply  .. 5 5 5 5 5 84 68/9 13 | 6 wi 
80,000 Do. do. do. 44 % Cum. Pref. 5 4 4 à 43 — 4 1 Vs "m : : : 
80,000 Do. * City Undertaking ” 4$ Cum. Prf 5 4 4 43 UN en . La 
4 | Chelsea Electricity Saroi aN S ii dar m H ü aed Bi— 4 i : 519 6 

? e ec 8 iie be 5 — . 

176,000 Do. do, m "of, Deb. Stock Red. .. | Stock ug 43 4$ 99 —101 99 —101 2p : 4 9 E 
10,596 | City of London Elec. Lighting, Ord. 40,001—110 0 6 6 6 7 11 11$ 11 il Urs 114 A H 1 H 
40,000 Do. 6 / Cum. Pref., 1 to 40,000 .. 10 6 J 64 6 7 6 11— 11 11 1 12 114 e [imo 
400,000 Do. 5 96 Db. Stk. oy $4c. dw .. | Stock | 5 5 5 5 120 —124 190 —124 T e Pd 9 10 
800,000 Do. 44% 2nd. Db. S kn. 100 43% 43 4 4 1023 102) 1014 Mh MER! 
60,000 | County of Durham Electrical Power, Ord... T b 4 2 1 2 2 ae aie s M ib 
50,000 Do. do. do. 5 % Pref. .. 6 5 b b 5 - z : d 
250,000 Do. do. do. 5% lst Mtg. Deb. | Stock | .. . | 5 b T 3 di 
40,000 | County of London Electric 80% Pref. Ord. 1-10, 000 10 5 5 5 5 7 7 7 s 8 H i : 
55,000 Do. do. 6 % Pref., 40,001—60,000 10 6 6 6 6 1 li 1 11 » : as 
400,000! Do. do. Deb. Stock .. | Stock 40 104§—107. 1044 —107. 3 . 4.9.1 
400,000 Do. do. 2nd. Deb. 8tock.. | Stock | 4 4495 | 4 4 100 —103 99 —101 xd | 1004 vs Ni 
92880 N mere 9 D Shares. 8 2 x E un à 20 s ie Nil 

i . o. Cum. A e i a 
480,500 Do. do. 43 % 1st Mort. Deb. Stk. | 100 at 4395 | 4396 | 4à 75 —78 | 76 — T8 " .. | 6 s - 
$8,150,000 | Eléctrical Dev.Cocof Ontario,6%lstMtg.Gold Bnds. | $500 S^ se T5 5 — 82 — 8b 88 — à : aD 
10,000 | Folkestone, 1 to 10,000 m.. 6 |54% | 54% 53% | 54 44— 4 + 4 B a 
90,000 Do 14 R int Deb Kock 100 ug 4€ | 4a 4 99 —103 99^ —10 i: . [488 
15,000 Hove, 1 to 15,0 %ů⁰009ꝛriir „„ 5 9 Hb at 9 7 6 — 7 ; : 519 : 
$1,876,000 Kaministiquia Power Co., 6 % Gold Bnds. .. 100 2s .. [6 5 101$—1 1014—1 T ; HUE 
21,000 | Kensington and Knightebridge Electric Ord. . 5 10 96 10 8 8 7 61— 7 m " 113 
90,000 Do. do. do. 4% Deben. Stk. | Stock | 4 4 4 4% 99 — 96 93 — 95 iu : 16.0 
ee iit! P eee se | M [ MCN | osa 111 

5 0 oO. . ee ee ee =e: 

882,955 Do. do. 4% 1st Mort. Deb. Stk. Red. | Stock | 43 44 4 4 90 — 92 90 — 98 i us +3 1 d : 
900,000 | Metropolitan Electric Supply, 1 to 100, 000 N 5 8 6 5 5 ri 44 a 69/44 | 67/6 - E 
76,121 Do. Cum. Pref. 1—71,106 .. 8 4 4 — 4 4i— 4 M Ut amr 
285,000 Do. 4 lst Mort. Deben. Stock .. | Stock 4496 | 4 al 102 —105 102 —105 . 104 is 041 
248,000 Do. Mort. Deben. Stock Redem. | Stock 575 82 — 86 82 — 85 ds " 510 6 

$6,000,000 | Mexican Electric Light Co., 50% 1st Mig Gold Bnds| 100 5 V 5 5 5 893 — 903 894— 90 90 491 
18,585,000 | Do. Light and Power Co., Ltd., Common ..|$100 | .. |4 NK | 4 88 — 80 88 — 80 88 | 8T iH 
$2,400,000 . do. Cum. Pref. Stk. | Stock | . Qe |7 7 105 —106 106 —106 106 106 "m 5 61 
12,000,000 Do. do. 5% Ist Mtg.Gold Buds. 100 d .. 16 5 93 — 94 924— 984 983 +$ 41 10 

250,000 | Midland Electric Corporation, 44 96 1st Mort. Deb. 100 44% | 44% | 44 44% 96 — 98 96 — 98 o» T es 2113 
180,491 | Newcastle-on-Tyne, 1 to 187 ES vs és 5 8 8 g ae 2 E 4 rB d m $27 
as west meat Brio fe , W. rx] u- diy a $e 
150,000 | | E% Mortgages (Red), Nos, Ito 1,00] | 200 | | | o [6%] 9 — 904 | 975-904 2 ius. 
10,859 | Notting Hill Electric Lighting 5 10 7% „ .. 12 — 18 12 — 13 : : du 
90,000 | Oxford, 1 to 96 and 407 to 20,810 a ba . 6 7 7 (re Ge | . — 62 62 ; ; Sin. 
119,604 | River Plate Eloty. Co. Ord. .. .. stock % |6 4, | 8 % 9 290 | 290 —290 ; "m pi 
100,000 Do. do. $ Non Cum. Pref. ee ee Btock 6 6 6 6 100—110 100 —]110 . ee . 4 17 q 
200,000 | Do. do. 5% Deb. Stk. Red. 3 5 100 5 15 5 5 1 1 107 — : Ss $31 
40,000 St. James’ and Pall Mall Electric Light, Ord. .. 5 110 10 10 10 78 — " à — i aut 
90,000 Do. do. 7 Pref. 90,081 to 40,080 5 7 7 7 7 7 64— 7 F ; 885 11 
150, 000, | Do. do. z % Deb. Btock Red. . 100 E 8) at 84 84 — 86 84 — 86 ‘ s Nil 
12,000 | Smithfield Markets Electric Buppl , Ord. .. 5 1| N zA 4 — 2 ir 2 , , en 
65,000 | South London Electric Supply, eas M. £s 4 84 5 5 4 8 8 ; Y " 11A 0 
180,100 Do. do. 5 % lst Mort. Deb. 100 eM .. | 5 b 99 —102 99 —102 : F Nil 
190,000 | South Met. Elec. Lt. & Power, Ord...  ..  .. 1 7 H% | 23 = — cg à : . M 
142,968 Do. do. 7 p^ Pref. "n ee 1 7 7 7 7 2 — lA = ld ee e 4 10 n 
80,000 | Urban Electric Bupply, Ord. .. "T ss m 5 b § 5 io à— 1 à— 1 P - « 10 0 0 
60,000 Do. o, 5% Cum. Pref. x v 5 6 5 5 ou 2— 2 2— 22 ae : . 511 
$75,000 Do. do. 44% 1st Mort. Db. Stk. Red. | 100 4) 43 43 44% 9 — 81 79 — 81 e . js £M s 
808,000 | Victoria Falle Power Co., Pref. Nos. 1 to 808,000 .. 1 es . |6 i. 1— 8 — E " ae $2 
100,000 , Westminster Electric Bupply, Ord. .. us "m 5 112 1 10 2 10 10 5 8 — — 834 ‘ . 4 11) 

2T Do. do 4j % Cum. Pref. (Re 5 | 43455 | 4496 | 4896 | 48 5 — 5 — fa : 


duced from 5% since Bist Deo., 1905) 


* Unless otherwise stated, all shares are fully paid. 


- ms 


Bank rate of Disoount 5 per oent. October 20th, 1910. 
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METAL MARKET. _. 


Fluetuations in October. 
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| IRON. 
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COPPER (G.M.B’s.). 


OOT. 8 4 5 6 7 10111918141718 192021 24353627 9881 
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Fife.—The Fife E.P. Co. has decided to add another 
2,000-H.P. Curtis turbo-generator to its Townhill plant in order to 
meet the expected demand of the Wemyss tram ways and for other 
prospective business. 


THE BOOK-KEEPING AND ACCOUNTS OF 
TELEPHONE UNDERTAKINGS. 


By GEORGE JOHNSON. 


(Concluded from page 723.) 


SUBSCRIPTIONS in advance is an important feature in the accounts 
of telephone undertakings, representing as it does the proportion of 
subscriptions paid or payable in advance—the value of unearned 
service at the end of the financial year or date of the accounts—only 
the earned portion of the service being included in the profit and 
loss account. Its periodical increase is, of course, a proof of 
increasing revenue, and the amount requires careful calculation. 

In the first instance, it may be mentioned, a subscriber’s account 
is debited and a subscriptions account credited with the rents or 
subscriptions as they fall due for collection according to the Due 
Dates Register of Contracte, the actual cash collected being credited, 
of course, to the former account. At the end of the financial year 
the subscriptions which are bad or irrecoverable are debited to a 
bad debts account, and credited to subscribers’ account. Any 
allowances may be similarly treated by debiting an allowance 
account and crediting subscribers’ account. The balance of the 
subscribers’ account will then show the total amount of sub- 
scriptions overdue and unpaid at the end of the financial year. 
Provision for doubtful debts therein may be made by debiting 
profit and loss, and crediting provision for doubtful debts account. 
The proportion of subscriptions paid and payable in advance may 
be ascertained in acoordance with the subjoined form, and the amount 
debited to subscriptions account, and credited to a subscriptions in 
advance account, and written back at the beginning of the succeed- 
ing year :— 

Subscriptions in advance. 


pee ao Name Due —  — | to end of |Amount in| Re- 
Register date "e financial | advance. | marks. 
` Paid; Payable. year. 


—ů— 


! 
ee ee Ee |e Ca ͤ b a 
| i 
| 
| | 
í | 


At the end of the financial year the local office sends to the 
London office, along with the usual cash statement and journal 
entries, the necessary adjusting and closing entries, together with a 
pro forma balance sheet and profit and loss account, stock sheets 
and other records, properly certified. 

The company may pay the Government as its remuneration for 
the concession a yearly sum, ascertained by a fixed percentage upon 
the subscriptions or by some other agreed arrangement, varying 
according to the precise terms and conditions of the concession. 
For example, it may be on the basis of — 


Subscriptions actually collected e£ 
Less amount paid in advance T 


; Per cent. thereon for royalty. 
Or it may be. 


Subscriptions paid and payable for the year £ 
Less amount paid and payable in advance 


£ 
Per cent. thereon for royalty. 


Exchange plays an important part in many undertakings located 
and carried on in foreign countries and States. The subject in rela- 
tion to many industries, including the valuation of floating assets 
and liabilities, and other important phases in practice, is fully 
treated and discussed in the writer's Exchange in Accounts and 
“ Contabilidad y Cuentas." 

The books in use in the London office for the record of the 
London transactions are of the usual type. The purchase book may 
be in the form below :— 


| " Allocation. 
$T JA. egi - Local office London office 
5 e r 3 3 charges. charges. 
2 g 3 — 2 8 . E : t 
d a 2 as © 8 2 w REA 
Â zZz|9is8sS| S S8 35 5 5.2 | 
9 8 2 2 ' 
4 < bu ao 2 2 ' 
As 5 9,3 Eaa ; 
È ilz 
ua. 


The totals of the columns under "Local Office Charges" are 
debited to Local Office account, and those under London Office 
Charges," to the accounts to which they relate. 

The cash books are of the usual design, the receipts being entered 
on the debit side and the payments on the credit, the balance of the 
principal cash book agreeing with the balance of the pass book, 
subject to any necessary reconciliation. A statementof the financial 
position of the undertaking may be prepared for the board monthly 
on the following lines, viz :— 
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Balance as per last Financial Statement va mc £ 
Details of Receipts since paid into Bank . e 
ota — 


Payments made, as per Cheque b Book since ae 
Financial Statement .. 3 
Transfers to Deposit or others ajes 
Bills paid 
Balance as per Cash Book . 
Deduct payments to Bank, not exeditad by tanks at dite 
Add Cheques not presented atdate .. 
Balance as per ee Pase Pook as per certificate 
herewith - 


Balance as per Cash Book, above ; £ 
Accounts submitted for payment to-day as per Cheque 
Agenda Book aa : 
Financial position (current alc). 


Deposits at Bank as per certificate attached T is t— 


The foregoing should embrace one side of the statement, whilst 
on the other should be shown particulars of share Capital, Deben- 
tures, Bills Receivable and Payable to receive and to pay, accounts 
outetanding, and other incidental details. 

Periodical statemente of the working and progress of the under- 
taking are, of course, essential and these, should include the 


following :— 
(1) STATEMENT or BUvBsCRIBERS for the month ob ,19 . 
| 25 382 23 | #8 | 
{ ! E = 8 5 sS 8 5 ae 
2 282 252 82 E E. dome Uc 
E sé S E — 2° 
$ i SEO 398 ES 78 Gos E 
uc Lines | £28 | ot 222 2 Ste 8 
- 352 882 ' O85! SF 2492 g 
3 Loo «$3 c S Ro | mak | e 
á „ a a E oa 9 Lan 
(Bt ait) aa E lh aE a Ae 4 
iS a o 2 8 a 8 a o dc 
„ W Ale A, U Ale Ale! 
- 28 JJ; 8 — — — 
A | Exchange.. | | | | 
i Private | 
Extension. hn | 
| &c. i 
Total .. NN | i 
|a lad uec ane. e ĩͤ Lie 8 
B Exchange. | | | 
Private = | 
Extension. 
; &c. | 
; Total .. ` | | 
co Exchange.. | | | 
Private | ! ; 
Extension. | | . i | | 
&c. | | | i | | 
l — — 1 — TEC e ETT — — — — 1 —Ó—Ó 
| Total .. | | | ME 
— ETE TT — — — — —— ——— — — — ——Á 
Akgregate. | . : 7 - 
(2) STATEMENT or BubsciuPTIONS for the month of............ 19 . 
— -— 2 t — rem 1 7 „ de QU ME S zv 
8 Se 832 5 5 jsf REE 2759 | od 
353 38. 88 28. 22 2. 23 |e 253 $8 
so (che 38 S8 38 888 2? |S8& o RY 55 
52 abe 3 abg 38 2557 3 (ses 233 
20 pe s 
SaR 358 23 32 27 3 22 [Fok 42 as 
25 28 8 57 23 82 |code! gts -?$ 55524 ex 
oY S8= F 88 (eh 38 228228823282 Ba 
£s 3 873 3 8 35 233 322823222 EZ 
& EE 3. „ [FR 288 jg 7 <A 
| 3 — |] d 373 
| | | | 
STATEMENT OF EXcHANGES for the month of............ 19.. 
No. of sub- n ' Call m 
Ex- ' scribers at be- New sub- | Retire- No. at end Stations | Trunks 
change. ginning of | scribers. | ments. ' of month. "ons | No. 
e month. | ! ' 
A | Ld DOCERE d bó d 
B , | | | 
C | | 
eS CREER | pq . | rat, Hn SCREENS 
'Total I 
STATEMENT OF Fau.ts for the month of ............ ,19 . 
s | ; | | Proportion 
Exchange. Lines. i Instruinents. . Total. | per subscriber. Remarks: 
„ = S um Pon PPORP LOCA 8 g ae 
B | | d 
C | | | 
Total 9 
STATEMENT oF CALI.s for the inonth Uf... 19.. 


ES = a A »in — — - — — 5 — — 


Local No. General No. Total No. uds PeF Remarks. 


Exchange. 
subscriber, 


— — 


To the London office there are rendered by the local office, as we 
have seen, monthly cash statements and journal entries, with the 
necessary details and vouchers. When received and audited there, 
the cash statements are entered in a Local Office Cash Book, and 
the journal entries in a Local Office Journal, both of which are 
posted to the Local Office Ledger in the London office, that ledger 
being a summary of the ledger actually in use at the local office. 
The balances of the Local Office Ledger in the London office are, of 
course, agreed with the trial balance or pro forma balance-sheet 
and profit and loss account sent by the local office to the London 
office at the end of the year. The details of procedure will be 
found in the writer's book on the subject. 

A working, or cost statement, may be prepared monthly, as 
roughly shown below, which, it will be obeerved, is completed at 
the London Office. 


— — Compeny. 
Working statement for the month of.......... 19 . 
Fi 23 
$ n 
52 88 S8 8 a 
282 zi 2 S i A 
Description. 38 8 Description. S gies 
8 0 eed 1 9c 38 
u Belt 2 S2 Se 
«785. <2 5 f 
- B NT 
9 < 
LocaL CHARGES. Local REVENUE. 
Stores Subscriptions receivable dur 
Wages ing the month.. : ; 
Salaries .. Proportion for the year 
Shipping charges (Other forms of revenue to be 
Directors'fees . indicated) ; 
Legal charges 
Customs duties .. 
Light ws ae 
Water s vu a gs 
Travelling. ds id is - 
Commission $ pa 
Rente payable . 
Printing and stationery 
Royalties .. , «s 
Interest... as vs "s 
Bad debte . 
(Other charges to be specified) 
Total 
LONDON CHARGES. Lon box REVENUE. 
Salaries je Bank interest 
Directors' Fees . n Transfer fees 
Rents "m s 2 ee Discounts . 
Interest (Other forms of revenue to be 
Printing and stationery indicated) de 
Office expenses . "e 
Debenture interest 
Total 


Amount brought forward 
Aggregate to NC 


Aggregate for month .. bd 
lance 
| 


It is not possible within the limite of a short paper to treat in 
detail of the subject of the Accounts of Telephone Undertakings ; 
this has not been attempted. 


REVIEWS. 


Electric Lighting for Mobor-Cars. By MARKS & CLERK. 
London: Technical Publishing Co., Ltd. Price 3s, 6d. net. 


Certain problems are met with in connection with the 
electric lighting of motor-cars which are not encountered in 
any other application of electricity. These are not easy of 
solution, as the conditions which obtain are peculiar to auto- 
mobile work. Messrs. Marks & Clerk, in a book bearing 
the above title, have endeavoured to state these problems 
clearly, and to record the solutions so far accomplished or 
proposed by inventors and manufacturers, as well as to fore- 
cast as accurately as possible the probable developments of 
the future. 

Naturally a good deal of space is devoted to the 1 
and the methods proposed for its regulation, as in car lighting 
it is necessary that the dynamo should be of fairly constant 
voltage within wide limits of speed variation. Most of the 
work which has been done up to the present, in the designing 
of dynamos of this type, has been in connection with tram 
lighting, where complication and elaboration of apparatus is 
far more permissible than with machines for lighting motor- 
cars. The various methods which have been proposed by 
which to obtain practically constant potential are variation 
of excitation, variation of reluctance or magnetic resistance, 
and variation of the position of the armature. Examples of 
these methods are given at some length. The use of sub- 
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sidiary brushes connected to the field-magnet windings, as 
suggested by Tesla as long ago as 1886, as well as the use of 
auxiliary brushes, as in the Leitner and Lucas system, also 
receives attention. | 

The subject of driving mechanism is dealt with ex- 
haustively, certain forms of friction clutches involving the 


use of a centrifugal governor adapted to counteract the force ' 


of a spring holding the elements of the clutch together, 
being clearly explained and commented upon. Friction gear 
controlled by armature action, Stone's system, hydraulic 
clutches, magnetic clutches and epicyclic gear with hysteresis 
brake are also treated at considerable length. 

The work, it is stated, is primarily intended for designers 
and manufacturers of electric lighting apparatus for motor- 
driven vehicles, but there is much in it that will be of interest 
and value to the electrical engineer. 


ELECTRICITY AND THE PANAMA 
CANAL.—I. 


By JOHN GEO. LEIGH. 


In the magnificent undertaking in the Isthmus of Panama, 
initiated by French private enterprise, and now nearing 


completion under the direct control of the Government of . 
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the United States, use has been made of every form of 
energy known to man, and of every conceivable means for 
its generation, transmission and application to the purpose 
to which it has been deemed best adapted. During the 
earlier stages of American activity following May 4th, 1904 
—preparation, organisation, Sanitation and excavation proper 
—comparatively little scope was offered for the employment 
of electricity, except in connection with blasting, as an 
auxiliary to rock excavation; for increasing the amenities 
of life, and asa medium of rapid intercourse between admini- 
strative departments and distant camps and settlements. 
Now, however, that the workers on the Canal are engaged 
largely in rearing the massive structures which will make 
the completed highway the engineering wonder of modern 


manifold duties connected with its operation. 
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times, electrical energy has bounded to the fore as the most 
convenient, economical and powerful of allies. 

In the future, moreover, when the Canal has been thrown 
open to the commerce of the world, and has become one of the 
most frequented of maritime routes, electricity will reign 
supreme as the sole force relied upon to discharge the 
To generate 
the energy required, there will be erected a hydro-electric 
station unique among installations of its kind, and a 
monument of man's triumph over nature, in that its power 
will be derived from water wasted from Gatun Lake, the 
artificial inland sea in which will be impounded, for the 
navigation and service of the Canal, the floods of the unruly 
Chagres—heretofore, from an engineering point of view, the 
most serious enemy of the much-discussed and long-awaited 
inter-oceanic waterway. 

Opportunity to discuss in some detail the plans and pur- 
poses of this power station will be afforded in a future issue 
of the ELgcrRICAL Review. Pending this, however, there 


VIEW TAKEN IN THE CULEBRA CUT LOOKING SOUTH, SHOWING 
GOLDHILL, 600 rr. HIGH, ON THE LEFT, 


appear to be many points affecting the Canal enterprise as a 
whole likely to be of interest to electrical engineers and 
students; and these I propose to indicate, in the present 
and & succeeding article, in connection with a brief survey 
of the progress made towards the completion of the under- 
taking. 

Four vital problems awaited definite solution when the 
United States Government, at a cost of only $40,000,000, 
became possessed of all the rights and properties of the New 
Panama Canal Co., and, in exchange for a further amount 

of $10,000,000, secured sovereign rights 


"s in perpetuity over what is known as the 


^. Canal Zone—the territory (other than the 
* cities of Panama and Colon) extending 
E five miles on either side of the centre line 
i of the Canal. "M 

The first problem was the notorious 

: unhealthiness of the region, a matter of 
great importance not only in relation to 
the completion of the waterway, but 
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dar or 3 also to its prospects when opened. No 
Aana Government, it was felt, dared risk a 
To & recurrence among its employés of the 
T mortality and sickness which had attended 


the building of the Panama Railroad 
and the régime of the French Canal companies, nor face the 
possibility that transit through the completed Canal might 
properly be regarded as a menace to the public health. 
Therefore, almost the first step taken was to create a 
Sanitation Department invested with far-reaching powers, 
destined, it was hoped, in a brief period to cleanse the Canal 
Zone and purify the Panamanian cities, long hot-beds of 
disease, bul now, by virtue of the treaty enacted in 1903, 
subject to United States sanitary jurisdiction. The task 


. proved a longer and more costly one than had been antici- 


pated, but so efficacious have been the measures put in force, 
that for some years past every part of the Isthmus where 
American influence is predominant has been able to challenge 
comparison in respect of health provisions and freedom from 
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disease with not only tropical countries, but even the best- 
regulated communities of Europe and the United States. 

Each of the other problems comes within the realm of 
engineering. Stretching from the Arctic ocean through the 
three Americas to the southern limit of Patagonia is a chain 
of mountains, known under various names, but never entirely 
broken. Nowhere in Central America has this range a lower 
elevation than between the valleys of the Chagres and the 
Rio Grande, and to this fact, combined with the extent and 
direction of the Chagres valley, must be attributed the long- 
established recognition of the line adopted for the Canal as 
the ideal route for inter-oceanic com- 


The Atlantic entrance to the latter will be between two 
-breakwaters, one 10,500 ft. and the other 5,700 ft. long, 
designed to protect shipping approaching the terminal or 
lying in the harbour south of it from the northers and 
their accompanying high waves, to which Colon and Limon 
Bay are at present exposed. From this point a channel, 
500 ft. wide, dredged through the bay and excavated from 
the shore line, leads to Gatun, a distance ‘of 6°76 miles. .At 
Gatun a flight. of three twin locks, each 1,000 ft. long, 
110 ft. wide, and allowing. for 414 ft. of water over the 
sills, will raise vessels from the sea level to that of Gatun 


munication—whether by road, railway, TYPICAL CROss-SECTION—CULEBRA CUT. 


or artificial maritime channel. Aided 
by modern machinery and explosives, 
the piercing per se of the mountain 
range raised no special technical ques- 
tion. It involved prolonged and costly 
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despatch of the excavated material from ee 


a comparatively restricted area to 
judiciously-selected dumping grounds 


or to sites where the spoil might be of di 
value. The maximum natural eleva- 200 
tion when the French commenced $, 8 
operations in 1882 was 584 ft. above 3 NN, 
N 


mean sea-level, other elevations and the 
depth of excavation accomplished by * N v 
the two companies being indicated in 2 
the accompanying profile of the Culebra ! 
division of the Canal. This illustration "E 
may serve to remind readers of the " ii 
really great work performed by the 
French pioneers of the enterprise ; 
while that which follows is no less 
interesting as showing the great differ- 
ence in the width of the channels pro- 
posed by them and their successors, 
and the consequent largely increased 
excavation on either side of the Canal 
axis demanded by the American plans. 
During the period the French had 
control of the undertaking, the total 
excavation along the Canal line 
amounted to about 80,000,000 cubic 
yards. Much of this, however, was . 
concerned with the cutting of river 
diversions, raising of levées and work 
of like character ; while not a little of 
the soil was deposited along the sides 
of the proposed Canal in such manner 
as to require re-handling as soon as a 
wider channel was demanded. To 
these circumstances must be attributed 
the fact that of the aggregate 
excavation by the French, only about 
30,000,000 cb. yards can be regarded 
as useful in connection with the present 
plans. 

Most important of all the problems 


associated with the design and construc- —— 


tion of the Canal was the necessity of 
protecting the works and providing for Mean Mta erte o o 
the security of navigation against the 

violent floods which periodically, during 

the rainy season, sweep from the upper reaches of the Rio 
Chagres into the valley traversed by its waters during their 
passage to the Caribbean Sea. These ends will be achieved 
by closing the valley in the neighbourhood of Gatun by a 
great dam, provided with a waste weir and regulating 
works. This, with the hills east and west of the Canal line, 
will create a basin, about 175 sq. miles in area, into which 
all the flood waters of the Chagres and other streams can be 
received and impounded to form a lake with a surface nor- 
mally at an elevation of 85 ft. above mean sea level. By the 
same expedient, also, will be solved the fourth prublem to which 
reference hus been made—that of providing adequate supplies 
A water for lock operation and other requirements of the 

anal, 
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Lake, or lower them from the lake to the sea-level channel. 
From Gatun to Bas Obispo (23°59 miles) navigation will be 
through the lake in channels varying in bottom width from 
1,000 ft. to 500 ft. At Bas Obispo begins the cutting 
through the so-called Continental divide, the channel for 8 
distance of 8°11 miles being 300 ft. wide at the bottom, the 
surface of the water remaining at the lake level. At Pedro 
Miguel vessels wilt be lowered 30 ft. to a small lake, created 
by dams closing up valleys through which flowed small but 
inconvenient rivers. The channel between Pedro Miguel 
and the locks at Miraflores will be 500 ft. wide and 
nearly a mile long. At Miraflores the descent to the Pacific 
level will be made by twin locks of two flights; and A 
to deep water in Panama Bay, a distance of 8:81 miles, 


— 
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channel will be 500 ft. wide and 45 ft. deep at mean tide. 
Along one side of the Pacific entrance, to protect the latter 
from possible inroads of silt from the sandy bottom of 
Panama Bay, there is being built a breakwater with rock 
excavated in the Culebra cutting. 

Owing to its dimensions, design and the important duties 
it will be called upon to perform, Gatun Dam must be 
regarded as the most noteworthy structural work along 
the line of thé Canal. Tt will be 14 miles long, 115 ft. 
high, and 2,600 ft. wide at the bottom. Near the centre, 
facing the lake, will be the works for regulating the amount 
of water retained in the latter, and below these, in a con- 
crete-lined spillway, will be erected the hydro-electric 
station destined to supply all the power required for the 
operation of the Canal. There will be required in the con- 
struction of Gatun Dam about 12,000,000 cb. yards of 
dredged material and 7,000,000 cb. yards of rock fill, of 
which up to the present there have been placed approxi- 
mately 5,500,000 cb. yards of each class of material. 

That excavation proper no longer occupies a controlling 


position in determining a date for the completion of the - 


Canal, will be evident from the following table, showing the 
work accomplished by the Americans up to the end of 
August, and the amounts of rock which then required to be 
removed in the various divisions from the channel and the 
sites of accessory works :— 


Estimated amount of 


Division. Amount excavated. excavation required. 


m Cubic yards. Cubic yards. 
ATLANTIC— ` ^ in 
Dry excavation 7, 262, 309 } A 1,010,745 r 
By dredges .. 19,602,662.| 29,905,971 18,481,629 [.16192,971 
NE. Ars : Vue ird 
Culebra Cut ... 51,826 50) | 32,360,134 y 
Other points... 9,920987 61,747,577 "3917397 [20377,4141 
PaciFIC— l , 
Dry excavation 12 13 | 
By dredges .. 24,369,728 [20290618 11,305,533 J 1,771,755 
Grand totals 115,893,196 66,644,570 


Equally interesting is the following summary, as showing 
the increased efficiency of the operations during recent years, 
resulting from improved organisation :— 


Cubic yards. 

Excavation by the French companies ... 78,146,960 

Useful to the present Canal : . 29,908,000 

Evcavation by the Americans— 

May 4th, 1904, to Dec. 31st, 1904... 223.472 
.. Year 1905 -— is Vis 1,799,227 
Year 1906 ` 4,948,497 
Year 1907 15,765,290 
Year 1908 | 37,116,735 
Year 1909 ... 9092”·f·ꝝ 35,096,166 
Year 1910, to August 31st... 20,923,809 
115,893,196 


The improvement is the more noteworthy when we bear 
in mind that the material -excavated during recent years has 
been almost wholly hard rock, that very little difference is 
now observable in the output of the rainy and dry seasons, 
and that to the work of excavation proper is now added that 
of lock and dam construction. The hardness of the 
material requiring excavation may be gathered from the 
fact that the estimated quantity of dynamite to be used for 
blasting during the current financial year is 18,727,000 Ib., 
in connection with which there will be required 975,950 
electric fuses and 1,619,000 ft. of connecting wire. As aid 
to an appreciation of the point concerning the rainy seasons, 
it will be sufficient to remark that a monthly rainfall of over 
20 in. is not uncommon in the Central division, and that a 
precipitation of: more than 2 in. in 40 minutes was recently 
recorded. | | 


During the early years of the American occupation of tlie 


Zone, electric lighting plants were established at Empire, 
Gorgone, and other places, for the purpose of lighting all the 
villages and camps along the Canal line; and these from 
time to time have been enlarged as the area of operations 
has extended, and the working force on the Canal and rail- 
way—for some time past never less than 50,000 men—has 
increased. More recently, in connection with the building of 
the locks, power plants have been put in operation at Gatun 
and Miraflores, the first serving not only to supply current 
required for constructional purposes, but also for lighting 


Colon, Cristobal, Mount Hope and Gatun, and for operating 
the manufacturing plants of the Commissary Department at 
Cristobal. E 

The power plant at Gatun occupies a building 150 ft. 
long, 77 ft. wide, and 48 ft. high from the ground floor to 
the peak of the gables. The building is in two parts, each 
running parallel with the other and having a gable roof. 
The substructure is of concrete, and the superstructure a 
wooden frame, the closed parts. of which are covered with 
corrugated iron. NM NP | 

The boiler equipment consists of.six water-tube boilers 
of the Keeler type, arranged in batteries of two. Each 
boiler has a nominal rating of 400 H. P., is equipped with 
Foster superheaters, and is guaranteed to evaporate 
17,000:lb. of water per hour from a feed-water temperature 
of 210? F., at a pressure of 205 lb. absolute, and with 
150° F. of superheat. Crude oil is used as fuel, but the 
furnaces are fitted with shaking grates in order that coal 
may be substituted in case of need. The induced-draught 
system includes two 90-in. fans placed near the stack, one 
directly connected to a vertical compound engine, and the 
other to a 100-H.P. 220-volt three-phase induction motor. 
Among the other equipment of the boiler room may be 
mentioned two vertical and double-acting feed-water pumps, 
and a Cochrane feed-water heater and purifier. Each of 
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FRONT EXTERIOR OF THE MIRAFLORES POWER STATION. 


The dotted lines indicate the concrete foundation and basement 
gection below the surface of the ground. 


the former is capable of delivering 200 gallons of water 
per minute, at a temperature of 205" F., against a discharge 
pressure of 225 lb., when supplied with steam at 175-lb. 
gauge pressure, superheated to 150? F., while the latter 
is guaranteed to heat 80,000 lb. of water per hour from 
100? F. to a temperature of 205? F., when supplied with 
80,000 lb. of exhaust steam from non-condensing 
auxiliaries. ~~ — 5 

In the engine room are installed three Curtis 1,500-kw. 
2,200-volt three-phase 25-cycle turbo-generators, with base 


- condensers: two 35-KW. 125-volt turbo-exciters ; one 30-K W. 


125-volt induction motor-driven exciter ; and two 500-KW. 
600-volt and one 300-KW. 600-volt rotary converters. The 
guaranteed steam consumption of the turbines is 17:6 lb. per 
KW.-hour when operating at 100 per cent. load, with 150 Ib. 
steam pressure and 12 KW. excitation at 125 volts. With 
each rotary converter are three air-blast transformers and 
a reactance coil, each transformer having a primary voltage 
of 2,200, a secondary voltage of 480.and a capacity of 
185 kw. For supplying air for the transformers, two 


blowers, with direct-coupled motors, each having a capacity 


of 10,000 cb. ft. per minute, at 4 oz. pressure to the square 
in., are installed. In the basement beneath this machinery 
is an air chamber, into which air is forced by the blowers to 
escape through flues or openings in the floor. There is one 
flue under each transformer and reactance coil, for supplying 
air for ventilating purposes. = 
Between the bank of transformers, reactance coils and 
rotary converters and the boiler room wall are placed a con- 
trolling switchboard, an exciter switchboard, a feeder switch- 
board and an air compressor, the last motor-driven and 
supplying air at 150 lb. pressure to the square inch for the 
blowing system, for cleaning the electrical equipment and 
other purposes. All a.c. switches, generator field 
switches, turbine generator control switches, and gene- 
rator field rheostat control switches are controlled from 


' a three-section benchboard, on each section of which are 


mounted the following push button-control switches, with 
indicating lamps :—Generator switch; rotary converter 
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switch ; bus-bar switch; four outgoing feeder switches ; 
generator field switch; turbine governor control switch; 
and generator field rheostat control switch. 

On the upper vertical section of the board are mounted the 
indicating instruments, and on a three-panel vertical board in 
the rear are the recording instruments and time-limit relays. 
The exciter board consists of three exciter and two regulator 
panels, and the railway, or 600-volt, board of three rotary 


a 


GROUND-FLOOR PLAN OF THB GATUN AND MIRAFLORES 
POWER HOUSES. 


a. Turbo-generators. 9. Feed pumps. 

B. Boilers. 10. Feed-water heater. 

1. Three sets of transformers, three 11. Motor-driven air-compressor. 
transformers in each set. 19. Oil switches, one for each turbo. 

2. Three reactance coils, one to each generator &nd rotary converter. 
set of transformers. 13. Stack. 


8. Three rotary converters. 14. Induced-draught fans. 

4. Benchboard. 15. Oil filter and storage tanks. 

& Relay and recording meter. 16. Machine shop. 

6. Exciter board. 17. Breeching connecting boilers to 
7. D. C. feeder board. induced-fan system. 

8. Air-compressor motor, induced - 18, Feeder oil-switches. 


draught fan motor, and station 
light transformers. 


and six feeder panels. Along the south end of the room are 
the oil switches, solenoid operated, by means of which 
the turbine generators and rotary converters are connected 
with the station bus. To this bus are connected switches of 
the same type controlling the feeder circuits for supplying the 
entire handling plant. 

Both as regards equipment and its arrangement, the 
central station of the Pacific division is practically a dupli- 
cate of that at Gatun, already described. The plant 
occupies a building 157} ft. x 764 ft., which has a 14-ft. 
basement. The eaves are 39 ft. and the gable 41 ft. from 
the ground floor, and there is a 3-ft. parapet surmounting 
the outer walls. The entire building is of reinforced con- 
crete construction, with the exception of one end and that 
portion of the turbine room floor on which the switchboard 
and rotary converters are installed. These parts are 
of lighter construction and easily removable, in view 
of proposed changes and the probable installation of 
water turbines after the completion of the Miraflores 
locks. Surrounding the outer walls of the boiler room, 
about 17 ft. from the floor, is a concrete canopy extending 
out 11 ft., below which the panels are left open, giving 
increased light and ventilation. Below the basement floor 
are the circulating water intake and discharge tunnels, also 
of reinforced concrete construction. 

The Miraflores plant has a capacity equivalent to 6,000 
H.P., the power generated being delivered by overhead three- 
phase transmission lines to the concrete handling plants at 
Pedro-Miguel and Miraflores, various electrically-driven 
pumpe, the crushing plant at the Ancon quarry, and the 
sand unloading cranes at Balboa, where a 300-Kw. rotary 
converter is installed. The lines to the Ancon quarry are 
approximately 5 miles in length, and that to Balboa is about 
4 miles. | 


Earth Return.—For more than a year a Commission of 
the Swiss Electrotechnical Society has had under observation the 
use of the earth as a return conductor between St. Maurice and 
Lausanne, and 7 /ndustrie Electrique, quoting from a report of the 
Commission, states that the system has worked satisfactorily from 
the moment when it was put in regular service, without a single 
derangement. Direct current at 20,000 volts is used, on the Thury 
system, with & single line conductor, the second line conductor 
having been idle during the past 14 months. No complainte have 
been made by the engineers of the Federal railways, the compen- 
sating batteries installed at certain stations having sbenlutely pre- 
vented interference with the railway signals. 


USES OF THE INDUCTION BALANCE AND 
ITS APPLICATIONS IN TELEPHONY. 


By C. A. SMITH, A.AM.LE.E., Birmingham. 


IT is a little more than 30 years since the late Prof. Hughes 
invented his four-coil induction balance for the purpose of 
examining the electrical properties of metals, and devised his 
sonometer, or induction bridge, with which he endeavoured 
to measure the self-induction of wires. It was during these 
investigations that, he discovered that the induction balance 
gave “exquisite” definitions of one's own hearing powers, 
and by its means observed that one's hearing varied with 
the state of health and also the weather. 

He thereupon constructed his audiometer,“ or three-coil 
balance, which at the time, like most of his ingenious and 
simple inventions, drew a deal of attention from scientists 
and engineers, many of whom are still living, and will have 
pleasant recollections of the animated meetings held to 
discuss the admirable achievements of that wonderful man. 

With the rapid advances made in electrical research and 
the improved methods employed now, one rarely hears any 
mention of Hughes's balance or audiometer. Why the latter 
instrument is not in common use amongst, medical men— 
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THE AUDIOMETER. 


particularly ear specialists and in our ear hospitals—one 
cannot understand. At the time when Dr. Richardson, 
M.D., LL.D., described it, and gave the results of his 
experiments with it, before the Royal Society in 1879, no 
doubt philosophical instrument manufacture was a costly 
matter, and the art, perhaps, not so well understood as it 
is to-day. 

The electrical audiometer, the subject of this article, is an 
instrument of simple design, but requires to be made with 
care and refinement to obtain the excellent results possible. 

Briefly, it consists of two flat coils A and B (see sketch), 
about 7j cm. in diameter and 1 cm. deep, which are fixed 
upon a suitable base-board in a vertical position, about 
25 cm. apart, with their planes parallel and their similar 
pole-faces in opposition to each other. These coils are wound 
with the same length of insulated copper wire, so as to have 
an equal resistance, from 60 to 100 ohms, and to produce 
exactly equal opposing field strengths. 

Between these two coils, a third smaller one, or “ search 
coil,” c, wound with finer wire, and about 5 cm. in diameter 
and 7 mm. deep, is made to slide to and fro along a vulcanite 
rod R. "This rod is grooved the entire length longitudinally 
underneath, to allow a pin, fixed into reel c, to slide along, 
when either of the silk cords shown is pulled. 

The search coil is supplied with a vernier, which slides 
edge to edge with the fixed scale s, and is connected-up to 
two pairs of terminals T and c, and plug-switch P. 

The scale is divided into 110 millimetre divisions on either 
side of a centre zero. 

The two coils 4 and B are connected together in parallel, 
and operated by a suitable tone vibrator, or standard tele- 
phone set reserved for the purpose. Either would, of course, 
be placed away from the balance, so as not to be audible 
without the receiver belonging to the apparatus. Since the 
two coils A and B are constructed to be equal and opposite 
electrically, the opposing magnetic fields produced will have 
no effect upon the search coil when it occupies the central 
or nodal position, and the telephone will be mute. If, how- 
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ever, it be moved towards either A or B, it will be “ out of 
balance,” and the telephone will sound accordingly. 

To test the hearing, it is only necessary to apply the 
vibrator or standard telephone set, beginning with the search 
coil well out of balance, and gradually moving it towards the 
centre until the sound or voice is just audible. This should 
be repeated on the opposite side of zero, and the mean taken 
for each person or ear tested. 

By this simple and rapid method doctors can accurately 
determine the state of their patients’ hearing, and note the 
benefits derived from the treatments applied. 

Similarly a telephone company can ascertain the qualities 
of the operators’ hearing upon their engagement, and also 
examine the acoustic values of receivers, with it. From a 
telephonic view-point, the quickness of operators’ hearing, as 
well as the sensitiveness of receivers, could be even better 
judged by quantitative measurements, made with a vibration 
or thermo-galvanometer placed in the search-coil circuit by 
plug-switch P, shown in the sketch. By this means a chosen 
limit of hearing could be determined and specified in micro- 
watts. In this case the actual values of the operating 
currents in the inductor coils need not be known. 


~ 


THE DEMAND FOR A BRITISH EMPIRE 
TRADE MARE. 


THE false marking of foreign-made goods with a British 
trade mark is a crying evil. Judging from the complaints 
on this score, it would seem that the practice is on the 
increase rather than otherwise. It is a compliment to the 
uality of British manufactures, and to the reputation that 
they have gained in all parts of the world, but of what 
value is that? It is.a stab in the back to palm off 
as of British manufacture something of distinctly inferior 
quality which spoils our reputation, while taking the 
business away under false pretences. The organised efforts 
that have been made during the last year or so to lessen 
the practice, have our wishes for complete success, but 
unfortunately the remedy does not lie altogether in the power 
of the British nation. If it did, it would have been applied 
long ago. We require the co-operation of other Govern- 
ments in the setting up of suitable legislation in all countries 
to deal with the evil. The question is, to what extent will 
that co-operation be forthcoming ? We might even go 
so far as to confiscate all falsely marked goods arriving on 
British territory, either at home or abroad, when we are 
able to detect the practice, but the co-operation of 
other countries would even then remain all-important. 
Foreign Governments which already have enactments for 
dealing with fraud by their own subjects, will surely see 
little objection to imposing legislation calling for common 
honesty and fair dealing in trade. It is the rankest fraud 
to make an inferior article, say, in France or Germany, and 
circulate it in those countries, and in our own foreign 
markets, as made in Sheffield." It is a kind of fraud that 
ought to have a very drastic sort of treatment. Before, 
however, one can hope to secure the assistance of our own 
and other Governments, we must be in agreement among 
onrselves. We are sure that our readers will recognise how 
important it is that, first of all, there should be co-operation 
between our own business men in this matter. 

In March last a non-political association was formed— 
with the title the Register of British Manufacturers—as the 
result of a meeting of delegates of Chambers of Commerce 
and manufacturers. The objects of the society, as printed in 
a prospectus issued by Mr. T. Swinborne Sheldrake, the 
secretary, 57 and 58, Chancery Lane, W.C., were as 
follows :— | 

AS, To combat the fraudulent marking as British of foreign-made 
B. : 
: (6) To promote the sale of British manufactures in preference to 
foreign-made goods. 

(c) To adopt and register for the use of members a mark or marks 
under Sec, 62 (standardisation) of the Trade Marks Act of 1905. 

(d) To promote, forward, and assist the international protection 
of industrial property in such mark, or other marks, as may be 
registered as the property to the members. 


British oversea Colonies and Dependencies. 
local reputations of other countries were thus protected 


(e) To bring to the notice of the public the risks and disadvantages 
to it arising from unfair practices in trade. 

(/) To bring to the notice of the public the advantages of giving 
preference to goods marked by the registered manufacturers in 
making purchases. 

(gy) To watch the proposals and proceedings of the British 
Government and municipalities and other public bodies with respect 
to contracts, and to take such steps in reference thereto as may be 
deemed fit in the interests of British industries. 

(^) To induce British Colonial Governments to grant protection 
for the society's mark or marks, and to extend inter-Imperial trade 
relations by enrolling as members the manufacturers and producers 
of such Colonies as are willing to give reciprocal protection for the 
society's mark or marks. 


It is recognised that there are great practical and lega 
difficulties to be overcome, and that the support of repre- 
sentative business bodies is essential. The idea of a national 
trade mark is, of course, not new, for efforts were made more 
than 20 years ago in Sheffield, whose manufactures, as 
everybody knows, owing to their splendid reputation for 
quality of cutlery, &c., have been more imitated than others, and 
whose firms have, therefore, a more deeply-felt grievance. The 


difficulty, it is stated, lies in formulating a practicable scheme 


that will secure the sanction of the Board of Trade. As Mr. 
Sheldrake pointed out when elaborating the present proposals 
in a letter to the Times, the law of trade marks is not 
uniform throughout the Empire, and there must be diffi- 
culty in arranging for Colonial registration ; bodies of 
business men commanding confidence in each colony would 
be necessary in order to enforce the regulations under which a 
national mark could be used. The Council of the Register 
met this difficulty provisionally by providing in their draft 
rules for the use of the mark by members in any Colony 
with the Government of which it was found possible to make 
arrangements for reciprocal protection. “Clearly it would 
be unfair to the British manufacturer to allow the use of a 
national mark to Colonial exporters, except in Colonies where 
the British manufacturer trading under the same mark was 
equally protected.” 

The President of the British Chamber of Commerce in 


Paris, in a recent letter to the Times, quoted two decisions 


conclusively proving that French law affords ample remedies 


to British manufacturers in cases where the name of their 


locality of manufacture (London, Sheffield, Redditch, &c.) 
is falsely used on goods imported into, or manufactured in, 
France. For example, any hat manufacturer in London 
or steel manufacturer in Sheffield could attack in the French 
Courts the vendor of hats marked * London,’ or steel marked 
‘ Sheffield,’ which were really of French or other Continental 
origin.” After these decisions, he holds it to be doubtful 
** whether the offender would even defend the action.” 

This same gentleman, speaking in Paris recently, said 
that Great Britain was practically the only country which 
thoroughly carried out the provisions.of the Convention of 
Madrid with regard to the international protection of mer- 
chandise marks. The Paris Chamber had on a number of 
occasions aided British manufacturers in protecting their 
marks on the Continent. 

The subject received attention at the International Con- 
gress of Chambers of Commerce in London in June last. A 
French delegate contributed a paper advocating a modifica- 
tion of Article 4 of the Madrid Convention, so as to secure 
the protection of all geographical designations of character- 
istic products of the soil, and he advocated preliminary 
inquiries in each country for the formulation of a list of pro- 
ducts whose designations should be guaranteed. Mr. 


: Kenric B. Murray asked the Congress to assist the British 


Empire in its efforts to procure legislation throughout the 


large area of its membership to deal with false marking. 


The principles of the Merchandise Marks Act, 1887, were 
now adopted and enforced by nearly the whole of the 
The goods and 


effectively wherever the British flag flew, and the time had 
now arrived for reciprocity to be given by the States which 
had so long enjoyed these advantages. 

A resolution was passed recommending & modification of 
the Convention of Madrid in order to secure the adhesion of 
other countries to the Convention. 

Last month the Associated Chambers of Commerce had 
the subject before them at Leeds, when it was resolved to 
urge the Government to use its endeavours to induce foreign 
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Powers to agree to the holding of an International Confer- 
ence, with a view to the extension of the provisions of the 
Madrid Convention to all commercial countries of the world ; 
also to induce such countries to adopt domestic legislation 
enabling them to effectively carry out the provisions of the 
Convention. 

Last week a Conference was held in London of Colonial 
representatives, Chamber of Commerce delegates, and others. 
called together by the British Empire League to consider the 
question. After lengthy debate two resolutions were passed, 
one declaring it to be in the interests of British trade that a 
trade mark, to be known as The British Empire Trade 
Mark,” be established under proper control for the pur- 
pose of distinguishing products of the various parts of the 
British Empire. The other resolution was concerned with 
the control of such a trade mark by a Council, the manner 
of whose constitution was outlined. 


THE RIGHT TO ALTER THE PRICE OF 
| ELECTRICITY. 


[BY OUR LEGAL CONTRIBUTOR.] 


IN view of the advent of the metallic-filament lamp, which 
enables the consumer to enjoy better light at a lower price, 
it 13 becoming necessary for supply authorities to reconsider 
their position. If the old rates are maintained, the share- 
holder and the ratepayer will be heard to complain. If 
rates are increased, they must be kept within the statutory 
limit, and they cannot be raised by any method which 


involves the breach of any subsisting agreement with a con- 


sumer. Having regard to the enormous importance of this 
question, it i8 proposed to discuss the statutory enactments 
now in force under which a revision of prices may be made, 
and the conditions under which an agreement with a con- 
sumer may be put an end to or modified. 

At the outset, it should be pointed out that the present 
impasse i8 largely due to certain provisions which are to be 
found in the Electric Lighting Act, 1882. That Act 
stipulates that where a supply of electricity is provided in 
any part of an area for private purposes, then, except in so 
far as is otherwise provided by the special order, every com- 
pany or person within that part of the area is, on applica- 
tion, entitled to a supply on the same terms on which any 
other company or person in such part of the area is entitled 
under similar circumstances to a corresponding supply. 
And the undertakers must not, in making agreements for 
a supply of electricity, show any undud preference to any 
local authority, company or person; but subject to this 
restriction, they may make such charges for the supply of 
electricity as may be agreed upon, not exceeding the limits 
of price imposed by, or pursuant to, the special order. 

In the case of the Metropolitan Electric Supply Co. v. 
Ginder ((1901), 2 C. H., 799) an intending consumer signed 
a form of request to an electric lighting company, subject 
to, inler alia, the following terms :—(1) The consumer 
agrees to take the whole of the electric current required for 
the premises mentioned below from the company for a 
period of not less than five years; (2) The charge for 
electric energy to be 4$d. per Board of Trade unit. No 
quantity was specified, and there was no covenant by the 
company to supply, nor by the defendant to take, any 
energy. Similar forms of request had been signed by other 
persons for different terms of years at different prices. The 
company afterwards supplied another consumer under con- 
tract for two years at 4d. per unit; but he was a large 
consumer who took his supply in the daytime, which was an 
advantage to the company. It was held that this did not 
amount to * undue preference“ under Sub.-secs. 19 and 20 
of the Act of 1882, that the phrase “similar circumstances“ 
which occurs in Sec. 19 of the Electric Lighting Act, 1882, 
included amount of energy consumed, the expense of 
supplying it and getting payment, uniformity of demand, 
and the fact that some oonsumers required energy by day, 
and some by night, and that unless all the circumstances 


were similar, agreements might lawfully be made for , 
different terms, and at different rates. IM MM 

The chief difficulty which has arisen owing to the intro- 
duction of metallic-filament lamps, is caused by another section 
of the Act which provides that the undertakers are not entitled 
to prescribe any special form of lamp or burner to be used 
by any consumer, or in any way control or interfere with 
the mauner in which electricity supplied to them under the 
Electric Lighting Acts, and the special order, is used. But 
no consumer may use any form of lamp or burner. or use 
the electricity supplied for any purposes, or deal with it in 
any manner, so as to unduly or improperly interfere with 
the supply to other consumers. And any dispute between 
the undertakers and à consumer as to the matters above 
mentioned is to be determined by arbitration. DE 

How, then, is a supply authority to overcome. these 
difficulties ? The maximum which undertakers are entitled 
to charge is not often likely to require revision. In most areas 
the usual flat rate is so much below the maximum, that 
there is sufficient margin to allow a profit even if metabtila- 
ment lamps were universally used. But at the same time, it 
may be necessary to obtain a revision of the maximum. The 
prices to be charged must not exceed those stated in the 
Order (usually 8d. per unit or less). The Board of Trade 
are, however, empowered, in the case of undertakers other 
than the local authority, upon due representation to them, 
after the lapse of five years from the commencement of the 
Special Order, to make an order varying the prices stated 
in the Special Order or approved by the Board, or substi- 
tuting other prices; and the prices for the time being in 
force may be altered in like manner at any time after the 
expiration of any period of five years after they were last 
altered. And the Board have similar powers of varying the 
undertakers’ methods of charge [see Electric Lighting 
(Clauses) Act, 1899, (Schedule) Sec. 32, as amended by the 
Electric Lighting Act, 1909, Sec. 10]. It follows from this 
that many undertakers who are now supplying electricity, — 
may have to wait a considerable time before they can hope 
to secure the necessary revision of prices. 

The only practical method of effecting a change which 
will satisfy the shareholders, is to modify the terms of the 
consumers’ agreements in such a way as to increase tlie 
general rate throughout the area. The statutory obligation 
of the undertakers is as follows : They must, upon the request 
of the owner or occupier of any premises within 50 vards 
from any dixtributing main of theirs in which they are, for 
the time being, required to maintain, or are maintaining. 
supply of energy for the purposes of general supply to private 
consumers under the Special Order or the Board of Trade 
regulations, give and continue to give a supply of energy for 
those premises in accordance with the provisions of tlie 
Special Order and of those regulations ; and they must 
furnish and lay any electric lines necessary for supplying 
the maximum power to which the owner or occupier is 
entitled under the Special Order, subject to conditions to the 
following effect :— 

The cost of so much of any electric line for the supply as 
is laid upon the property belonging to the owner or in the 
possession of the occupier, and of so much of any such 
electric lines as it is necessary to lay for more than 60 yards 
from any distributing main of the undertakers, although 
not on that property, must, if the undertakers so require, be 
defrayed by the owner or occupier. 

Every owner or occupier requiring a supply must, first, 
serve due notice upon the undertakers ; secondly, if required 
by the undertakers, enter into a written contract with them 
tb continue to receive and pay for a supply of energy for at 
least two years of such an amount that the payment to he 
made for the supply at the undertakers’ then rates of charge 
to ordinary consumers shall not be less than 20 per cent. per 
annum on the outlay of the undertakers in providing any 
electric lines required, as above stated, to be provided by 
them for the purpose of the supply, and, if required by tlie 
undertakers, give them security for the payment to them uf 
all moneys which may become due to them by the owner or 
occupier in respect of any electric lines to be furnished hy 
the undertakers, and in respect of energy to be supplied by 
them. | s 

A grave difficulty occurs to the legal mind in applying the 
law as above laid down to enable the company to effect a 
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universal change. In practice it has not been usual to 
enforce the provision that a consumer shall take a supply for 
a number of years. Three months’ notice, or less, to deter- 
mine the supply is generally all that is necessary. Now, 
suppose that in the case of an old consumer using metallic- 
filament lamps, the nndertakers were to decide to determine 
his existing agreement and impose a new rate upon him. 
He would be entitled to protest (under the clauses of the 
Electric Lighting Acts already mentioned) unless all the con- 
sumers in the district were similarly treated. The question 
really is :—May the undertakers charge two rates—one for 
ordinary, and the other for metallic-filament lamps? Is the 
consumer who is using the metallic-tilament lamp using 
current under similar circumstances to an old-fashioned 
consumer ? This is a very difficult question, and its solution is 
not by any means rendered easier by the other section which 
prohibits the undertakers from prescribing a particular form 
of lamp or burner. Upon the whole, however, it is sub- 
mitted that the undertakers may have alternate prices. The 
consumer who uses the modern form of lamp gets the same 
amount of light for the same price. In such circumstances 
he could not allege that he was unfairly treated. | 


ON THE WINNING SIDE. 


By A MUNICIPAL ENGINEER. 


AS an engineer of a municipal undertaking already taking 
full advantage of its powers relating to selling and wiring 
work, I venture to think it may be of some interest to you 
to hear how one electric supply undertaking has arrived at 
the happy stage when it can do exactly as it wishes with 
regard to this matter, and at the same time keep its local 
contractors satisfied and willingly carrying out its wishes. 

For some years I have been thoroughly convinced that in 
the interest of the electrie supply undertaking, the present 
and prospective consumers, and the ratepayers generally, we 
must not only sell juice but also any electrical apparatus re- 
quired of us by the users of electrical energy. 

We desired not to compete, but to work in conjunction 
with the local contractors, and with this feeling predominat- 
ing, the contractors were approached, and it was pointed out 
to them that the Corporation had invested £120,000 in 
providing a supply of electrical energy, also for this expendi- 
ture to remain the asset it represents in the accounts, and to 
maintam the interest of the citizens, every possible means 
must be used to obtain the greatest possible benefit for the 
community, and, further, that the question of the effect of 
the undertaking putting its powers into operation must not 
be looked upon from the standpoint of two or three, but 
from that of the general body of ratepayers. 

The usual objections were raised and discussed, and the 
meeting ended in a friendly manner. Our next step was to 
get out a simple specification, and a schedule of materials 
used for the wiring, and a schedule for labour. "These were 
sent to each contractor with a request that he would fill in his 
prices for materials and labour in accordance with the require- 
menta of the specification, and when returned they contained 
prices which varied to such an extent that it was impossible 
to arrive at a basis on which the supply undertaking could 
give the work to the contractors. _ | | 

We then priced the schedules and sent them to the 


contractors for approval, explaining the hopelessness of the 


schedules received from them, and the result was that our 
prices were accepted. When this arrangement started we 
used to measure the work on completion in the presence of 
a representative of the contractor and work out the 
measurements in accordance with the schedule, but 
eventually the contractors preferred to take the job at a 
specified price. This is now done, and the contractors seem 


satisfied with the results; however, we continue to use the 


Schedule for estimating purposes. 
There are several peculiarities to overcome in towns such 
as this, with a population of 50,000, aud three contractors, 


which make it imperative that the electric supply under- 
taking should be prepared for this work. For instance, 
before we started contracting we were frequently placed in 
extremely stupid positions such as in private trade would 


not be tolerated for a single day. It would often happen 


that a consumer would call to inquire as to lamps, &c., 
who naturally assumed that we carried a stock for sale in 
the same manner as the gas undertaking. Imagine his 
surprise when informed that we did not supply that which 
he required, and sent him off to Mr. Contractor No. 1, 2 
or 3, about half-a-mile or more in another direction. | 

Prejudices also exist in the minds of would-be consumers 
in small towns in respect to the religious, teetotal, or political 
opinions of the contractor they would need to employ, and 
owing to the knowledge that the contractor, at some time in 
the recollection of the would-be consumer, carried on some 
other kind of business, and appeared to become a wiring con- 
tractor without training of any kind. 

Fortunately, the contractors in this town fully realise these 
prejudices, and that if they are not overcome this class of rate- 
payer would rather do without electricity than give way in 
respect to his prejudice, whatever it might be. We, therefore, 
have to resort to strategy. The contractors’ workmen become 
ours for the time being, and work entirely to the instructions 
of the staff of the electric supply undertaking, and Mr. 
Contractor is not seen during the whole of any such job. 

The Contractors’ Association can fight this matter to-day, 
but assuredly they will lose in the end, owing to the natural 
conclusions of the users of electrical energy, who are realising 
more and more every day that the interest of the wiring con- 
tractor and that of the electric supply wiring department 
towards them are very different. The wiring contractor is 
seeking work to enable him to live as a contractor, whilst the 
primary objects of the electric supply wiring department in 
seeking this work are to provide inexpensive installations, 
consistent with low consumption of energy, which will com- 
pete with any other form of artificial lighting, and so increase 
and maintain the use of electrical energy, and at the same 
time endeavour to assure the financial stability of the money 
involved by the representatives of the ratepayers in providing 
a supply of electrical energy. 

Our moral support only for the municipal electric supply 
systems is not because we will not spare a penny, but simply 
because some years ago we went to the expense of obtaining 
these powers on our own, account, and therefore are not dis- 
posed to pay again. 


Theatre Installation, — We understand ‘that the 
Palladium Theatre of Varieties, which is the largest building of 
its kind in London, will be illuminated with a lavish hand, while 
hand-made electric fittings of handsome design will be installed. 
Some minor details are still undecided, but the fittings in the 
auditorium will be chiefly of the Georgian type in a dull brass 
finish. The main ceiling will have two 50-light electroliers, eight 
10-light electroliers and other fittings ; corresponding designs of 
brackets, 3-light pendants, and ceiling fittings, will be employed 
for the fronte, ceilings, and walls, of the various circles. "The stalls 
saloon, lounge, and landings, will be lighted by electroliers aad 
other fittings of specially heavy Georgian design, whilst fittings of 
Louis XV style in gilt and crystal have been selected for the dress. 
circle saloon. The floats, battens, hanging lengths, proscenium 
lights, bunches, &c., are all of the most modern types, and efficient. 
provision has been made for the lighting of the passages, dressing 
rooms and other similar situations. The fittings for the interior 
allow for an aggregate of approximately 1,200 lights, whilst a 
large number of special signs and arc lamp brackets will be 
mounted on the exterior. Tantalum and "Onewatt" lamps and 
Siemens arc lamps will be employed exclusively for the lighting, 
and the whole of the fittings are being supplied by Messrs, Siemens 
Brothers Dynamo Works, Ltd. (Fittings Department), Tyssen 
Street, Dalston, whose own artist is responsible for the accepted 
designs. 


Earthing Three-phase Networks,—4At Frankfort, one 
of the phases of the three-phase network has been earthed at the 
generating station thzough a water column of 2 ohms resistance, 
with the result that pressüre surges have been greatly diminished 
in frequency. The danger of leakage to earth in the network is 
reduced by one-third, and when a fault occurs on one of the insu- 
sulated lines, the circuit-breakers are opened at once. Switches are 
required only on the insulated conductors. In thecase of overhead 
lines, the earthed conductor is carried on the top of the poles, on 


‘low-pressure insulators, and is protected at intervals by low- 


pressure lightning arresters, thus reducing the cost of installation. . 
The results of the system are regarded as very favourable. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SAMOA.—Goods imported into Samoa pay a duty of 10 per cent. 
ad ralorem. The following accessory dues are also payable :— 


Declaration ine a Pu ar $us 8 marks. 
Warehouse rent for eve age measuring 

leas than a cubic metre ... ke .. 20 mark per month. 
Warehouse rent for every package measuring 


more than a cubic metre... sae ev 10 „ 33 
Porterage per package measuring less than a 

cubic metre... m soe ee si 40 mark. 
Porterage per package measuring more than 

a cubic metre 885 T 18 ate 80 „ 


N. B.— For purposes of calculation of duty, £1 sterling = 20°42 
marks. 


NEW PATENTS APPLIED 


(NOT YET PUBLISHED.) 


— r for this journal by Mxzssms. W. P. Tompson & Co., 
tri tent Agents, 285, High Holborn, London, W.C., and at 
Liverpool dressed. 


Pa 
and Bradford, to whom all inquiries should be ad 


FOR, 1910. 


23,968. ‘‘ Improvements relating to the control of alternating-current induo- 
tion motors." M. MircH. October 17th. (Complete.) 


283.983. Improvements in electrical conduit couplings or sockets.“ H. 

- HiBsr and T. TavLoR. October 17th. 

23,978. “ Improvements in or relating to electrical switches.“ H. W. Cox. 
October 17th. 

94,008. ''Improvements in electromagnetic relays." BIE MEN Bros & Co., 
Lro., and L. Dx M. G. FERREIRA. October 17th. Complete.) 

24,023. ‘‘Improvements in and relating to telephones." W. E. Evans. 
(Lsolatoren Fabrik Pulvolit G.m.b.H., Germany.) October 17th. 


24,098. ‘‘Improvements in electric water heaters." T. B. Gray. 
October 17th. 

24,041. ‘‘Improvements in electric arc lamps." H. J. Booker and A. 
Ocitvy-Wess. October 17th. 

24,084. '' Improvements in electrical condensers." BRITISH INSULATED and 
HLSW CABLES, LTD., and E. A. BAYLES. October 18th. 

24,106. ‘‘Improvements in and relating to electric arc lamps." H. E. 
ANGOLD and J. F. PoYNiER. October 18th. . 

24,138. ‘ Insulator for electrical purposes." WESTERN ELNCTrRIC Co., Lip. 
(Western Electric Co., United States.) October 15th. (Coinplete.) 

24,143. “Improvements in high-frequency apparatus." M. SANCHEZ. 
(Date applied for under Sec. 91 of the Act, October 19th, 1909, being 
date of application in Spain.) October 18th. (Complete.) 

24.157. Apparatus for varying the speed of rotation of a driven shaft 
independently of the speed of the driving shaft." Firm R. BoscH. (Date 
applied for under Sec. 91 of the Act, December 10th, 1909, being date of 
application in Germany.) October 18th. Complete.) 

, 183. Improved electrical system for indicating an alarin of fire or 
such like simultaneously at any required number of points or stations.“ A. W. 
Brown. October 19th. 

24,188. Improved electric pump.“ 
October 19th. 

24,201. Improvements in tubular fuses and the like for use in electric 
light and power circuits on switch aud fuseboards and the like.“ T. H. P. 
CorcurT. October 19th. 

21, 216. Electric incandescent lamp cap." F. C. Mayes. October 19th. 

21,298. “Improvements in electric heating apparatus." H. Hirst and 
C. H. ARCHER. October 19th. 

94,273. “Improvements in and relating to magnetic armatures or the 
like.” W. D. KiLRov, J. C. NEEDHAM and EvrEnsHED & Vio NoLEs, LTD. 
October 19th. 

21,286. ‘* Improvements in magnetic separators.” J. KRAUS and Mas- 
CHINENFABRIK UND MUMLENBAUANSTALT G. LUTHER AkT-GESs. October 19th. 
(Complete.) 

24,291. ‘* Protectors for ignition plug terminals.” 
October 20th. 

94,994. “Improved short-circuiting contact for arc lamp lowering gears.” 
O. R. WiLLiaAMs and J. STEVENSON. (Application for Patent of Addition to 
No. 8,361 of 1910.) October 20th. 

24,316. New and improved call indicator and concentrating apparatus for 
telegraph circuits and the like." J. P. Gorton and C. T. Pounprorp. 
October 20th. 

24,347. ‘* Process and device for transmitting and registering verbal com- 
munications by means of the telephone." P. PeEkuTTI. October 20th. (Com- 
plete.) 

24,968, *“ Improvements in joints for telegraph poles and the like." 
Bul IE S, Lro., and H. DAGNALL. October 20th. 

21.388. Improvements in electric time switches.“ 
October 20th. 

21,390. “Improvements in telephonic transmitters.” L. J. Horr and W. J. 
MancHANT. October 20th. Complete.) 

24,391. “Improvements in internal combustion engines," J. L. WATKINS 
and J. R. Binney. October 20th. 

24,397. ‘Improvements in track system for switching yards.” G.Parsoszit.. 
(Date applied for under Sec. 91 of the Act, November 3rd, 1909, being date 
of application in United States.) October 20th. (Cumplete.) 

21,398. ''Improvements in or relating to supports for pendant incandescent 
electric lamp fittings.” W. E. WET DON. October 20th. 

21,421. ''Improvements in receiving method for wireless telegraphy.” 
W. O. Suri. (E. F. Huth, Germany.) October 21st. (Complete.) 

24,423. ** Improvements in devices for igniting explosive charges in internal 
couibusion enzines." W. Swaine and C. L. Bruce. October 21st. 

21.424. Improved means for controlling the ignition and extinction of gas 
lamps on railway trains or the like.“ J. Kirn and G. KEITH. October lst. 

21.157. Improvements in or relating to the determination of low voltages 
in electric circuits," Camskipok SCIENTIFIC INS1RUOIENI Co., LTD., and W. 8. 
Praxe. October 2lst. 

24,175. Iinprovements in or relatins to insulating fittings for overhead electric 
pecs systems." E. M. Munno and RAII LT SS Traciiun Co., Lib. October 
214t. 

2,485. ‘Improvements in and relating to electrical resistances." M. B. 
Filo and Ferranti, Lro. October 21st. 


G. Poore and H. A. Harvey. 


H. G. LONGFORD. 


G. G. BELL. 


24,489. Apparatus for actuating conduit traps and car ploughs for electric 
conduit tramways.” D. Samara. (Application for Patent of Addition to No. 
8,862/10.) October 21st. (Complete.) 

24,495. “Improvements in electric shutter indicators." J. ZicxmrL. 
(Date applied for under Sec. 91 of the Act, May 2nd, 1910, being date ot 
application in Germany.) October2lst. (Complete.) 

, 498. . relating to ug meme E machines." F. B. 
Loper and A. M. Lopes (trading as Lodge, Bros. & Co.). October Ast. 

24,024. "System of point-shifting mechanism for railways or tramways 
worked from the locomotive or the car by means of electricity." E. Piacaxi, 
O. PaciN1 and A. CAPELLANO. October And. (Complete.) 

94 "Improvements in and relating to electric striking and chiming 
mechanism." I. H. Parsons and A. E. J. BALL. October Aud. 

294,548. ''Improvements in and relating to incandescent metal-filament 
lampe." O. Krause. (Date applied for under Sec. 91 of the Act, July 8th, 
1910, being date of application in Germany.) October And. (Complete.) 

24,549. Improvements in and relating to incandescent metal-filament 
lampe." F. Sxaupy. (Date applied for under Bec. 91 of the Act, July 13th, 
1910, being date of application in Germany.) October 22nd. (Complete.) 

24,584. "Improvements in or relating to electric switches and circuit- 
breakers.” 8. C. Barstone and W. J. Watson. October And. 


PUBLISHED SPECIFICATIONS. 


Copies of of the tions in the follo list be obtained 
Pot Mussns. W. P. wPsoN & Co., $86, High Holborn, .. and at 
Liverpool and Bradford ; price, post free, 9d. (in stamps). 


1909. 


ELZCTRIO BAFETY-LAMPS FOR USE IN MINES OR OTHER LIKE PLACES., J. G. 
Patterson. 19,859. August 28rd. (Cognate application, No. 5,818 of 1910.) 
EL&cTRICAL Connectors. Feld Bros. & Co. snd B. E. Bobotksa. 30,096. 

September 16h. (Post-dated February 28th, 1910.) 
APPARATUS FOR VIBRATORY AND ELECTRIC TREATMENT OF THE Bopr, C. Heit 
. man. 22,073. September 2th. : 
ELECrRO-Dxrosrriox or METALS. S. O. Cowper-Coles. 22,874. October 15th. 
TRESEHONES AND SounD-Repropucine Devices. G. R. Webb. 22,580. October 
th. 


Systems or Execrric Train-Licntixng. H. Leitner, 22,611. October 4th. 
(Cognate application, No. 8,4 :5 of 1910.) 

ELxCrnIC FiREg-ALARMS. H. W. Headland and H. W. Headland, jun. 29,617. 
October 4th. 2 

TRANSMITTERS FOR SIGNALLING BY ELECTROMAGNETIC Waves. A. Burns. 22,640. 
October 5th. (Cognate application, 1,478 of 1910.) 

CURRENT COLLECTORS FOR ELECTRICALLY Driven VrenuicLEs. British Thomson - 
Houston Co. (General Electric Co) 94,016. October 19th. 


ELECTRICAL STANDAHD Resistances, M. Bousfield. 97,885. November Ach. 


1910. 


INsvLATING Devices. J. Steynis. 2,899. February 5th. 

ELECTRIC MACHINE FOR CETTING OrT STENCIL BANDS FOR COLOURING CIMENTO- 
GRAPH FiLM8. R. James. (Compagnie Generale de Phonographes, Cine - 
matographes, et Appareils de Precision.) 2,998. February 7th. 

Boxes FOR CONTAINING INCANDESCENT Gas MANTLES, INCANDESCENT ELECTRIC 
wee AND OTHER FRAGILE ARTICLES. A. H. Stevenson. 3, 900. February 

th. 


VENTILATION OF ELECTRIC ACCUMULATOR CELLS. A. B. Pescatore and Tudor 
Accumulator Co. 4,567. February 23rd. 

SYSTEMS OF AND APPARATUS FOR THE CoNTROL or ELECTRIC Cincurrs. A. H. 
Olwsted. 4,696. Fecruary 24th. 

TELEPHONE SYSTEM AND ANDIVIDUAL TRANSMITTER. C. L. Chisholm. 8,882. 
Ape il 6tb. 

ATTACHMENT DEVICE FoR THE DisTRiBUTORS or MaGNeto-[an:tionw MaAcHINES. 
Estavlissements de Dion-Boutva. (Soc. Anon.) 10,780. May ind. (Date 
applied for under Internationa! Convention, May 2th, 1909.) 

ELECTRIC Contract Makers. McKenzie & Holland, Ltd., and 8. P. Wood. 
11,481. May 6th. 

MerHop or WonRkiNG Arc Lamps iN SERIES WITH INCANDESCERT LAMPS. 
A. Heimann and W. Schiffer. 11,582. May iOth. (Date applied for under 
International Convention, November 10th, 1909. Application for Patent of 
Addition to No. 748 of 1910.) 


ELrcrmic LAur HOLD EUS. S. B. Freiberg. 12,609. May 24th. 


Aluminium Syndicate Proposals.— It is announced 
that fresh negotiations have been entered upon between producers 
of aluminium on the European Continent with a view to the 
formation of a new syndicate of an international character. The 
negotiations, which took place in Brussels, and are to be continued 
in November, aim at the conclusion of an agreement for makers not 
to increase their production excessively, but to bring it into relation 
to the growing consumption of aluminium for various purpoees. It 
remains to be seen whether the present scheme, which is said to 
have the support of the principal makers, will be any more 
successful than previous projects brought forward in the past 12 
months. It is known that notwithstanding the fluctuations in 
prices since the collapse of the old aluminium syndicate, the large 
works which have auxiliary branches have been able to work at 4 
profit taken as a whole, but those which only produce this particular 
metal have had to suffer from the low prices due to competition, 
and can only hope to find profitable employment for their enlarged 
works by not restricting the output, and by not forcing up prices. 
It, therefore. seems to be a question whether it will be possible to 
reconcile the interests of the latter class with those of the former. 
The exports of aluminium from Switzerland to Germany in the 
first nine months of this year amounted to 2,510 tons, as compared 
with 1,420 tons in the corresponding months in 1909. 
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‘could wish for. 


“« THE ” INSTITUTION. 


THE new session of the Institution of Electrical Engineers 
has commenced under most favourable auspices. The 
members are to be congratulated upon the attainment of 
their ambition to possess a building of their very own, 
where they can feel, and be, at home—a craving innate in 
every Briton. They are no longer obliged to accept the 
hospitality so generously afforded by the senior institution, to 
which they are so greatly indebted; on the contrary, they 
are now in a position to offer hospitality to associations less 
fortunate than themselves, and will probably find ample 
opportunity to indulge in that luxury. The inauguration of 
the new headquarters is therefore an occasion of rejoicing 
also to the latter, who will no doubt find the facilities and 
accommodation thus thrown open to them all that they 
The splendid library offers unrivalled 
resources to those in search of information on all things 
electrical ; the common room provides for meditation, con- 
versation and other amenities ; the courteous office staff are 
always at hand, ready and willing to furnish information as 
to when subscriptions are due; and in the lecture theatre 
they may be charmed with the eloquence of a Tbompson, 
fascinated by the demonstrations of a Duddell, or diverted 
with the wit of a Swinburne, while awaiting their oppor- 
tunity to add ten minutes’ wisdom to the lore stored up 
in the Institution’s archives. Whether, in the future, they 
will be enabled to satisfy the needs of the inner man with- 
out crossing Savoy Hill is a question that for the present 
rests on the knees of the gods—+.e., the Council; the time 
is not yet. They also may taste the pleasant sensation of 
being landlords to no mean tenants. All these and other 
advantages are now theirs to enjoy ; and we tender our 
hearty and sincere congratulations to them, including our- 
selves also. 

The credit for this happy consummation belongs to the 
Council ; it may be somewhat invidious to mention names, 
but, at any rate, we may refer to the labours of Mr. W. M. 
Mordey, to whom, we believe, when President-elect, the 
inception of the project was due, and by whom, as Chairman 
of the Building Committee, during and after his year of 
office as President, the scheme of reconstruction was de- 
veloped and carried through. To Mr. Ferranti has fallen 
the pleasure of presiding at the first ordinary general 
meeting in the new theatre, and while offering him our 
felicitations, we would take the opportunity also of congratu- 
lating the Institution upon its choicé. The name of 
Ferranti stands for all that is upright, true and straight- 
forward in engineering ; for genius which perhaps was in 
advance of its time, but nevertheless has made an indelible 
record in the history of electrical engineering ; and for enter- 
prise and sound judgment which time has proved to have 
been entirely on right lines. From time to time—at rare 
intervals—Nature produces an engineer who, like the poet, is 
born, not made ; of such were Watt, Stephenson and Kelvin, 
and such is Ferranti. Still in the prime of life, his work is 
far from finished, and we feel that in wishing him long 
years of health and prosperity, we voice the sentiments of all 
our readers. 

In his inaugural address Mr. Ferranti strikes out on bold 
and original lines, dealing in the broadest way with the con- 
servation of the natural resources of these islands. We 
regret that the exigencies of time and printing compel us to 
go to press before it is delivered, and as it is a point of 
honour not to anticipate the President's personal delivery of 
the address, the possibility that through some mischance.r 
might be postponed, forbids its publication in this issue 
We may, however, express our appreciation of the courage 
with which the President has attacked a problem of vast 
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magnitude and importance, and of the ingenuity with which 


he has dovetailed together such apparently incompatible 
subjects as the utilisation of coul, development of agriculture 
and improvement of the conditions of labour, while at the 
same time foreshadowing an era-of prosperity and pro- 
gress, with electricity available everywhere at an average 
rice of jd. per unit. Even the weather comes 
within the purview of the address, as well as the roads, and 
the effect of labour-saving methods on the standard of 
living ; in the last-named connection the President, like the 
President of the Institution of Civil Engineers, points out 
the ‘ultimate benefit derived by the workman from a 
reduction of the amount of labour required in any process. 
No doubt, as the author admits, his schemes are far in 
advance of present knowledge and means, and many changes 
must be made in social and industrial conditions before they 
can be carried out in their entirety ; but the rate of progress 
is now rapid, and we have already seen vast changes and 
inventions approaching the miraculous. We, therefore, 
welcome this inspiring address as setting a mark at which to 
aim, and we trust that its author may live to see his pro- 
posals brought to fruition. 


In his inaugural address to the New- 
castle Section of the I.E.E. on Monday 
last week, Mr. C. Faraday Proctor dis- 
cussed the methods of teaching in vogue in our elementary 
schools, and deplored their inefficiency, advocating the 
adoption of practical instruction as opposed to book learning. 
We must confess that we have experienced considerable diffi- 
culty in grasping Mr. Proctor’s views, as his address is the 
reverse Of lucid, and he discusses the training of an engineer 
with first-class honours in the same breath as that of a 
school-girl. However, so far as we can make out, he is in 
favour of a larger proportion of manual training and culti- 
vation of the intellect by affording ample opportunity for 
the storing of mental pictures or impressions derived from 
observation. These views will meet with little opposition. 

We are, however, unable to agree with what we take to be 
Mr. Proctor’s opinions regarding the employment of highly- 
trained technical men in factories. His frequent references 
to “the practical and theoretical sections of a works” appear 
to indicate a subdivision of the staff under these headings, 
and this inference is strengthened by his appeal for closer 
co-operation between the practical and theoretical depart- 
ments" and the commercial department. To the lack of 
close touch between these sections he attributes great loss of 
efficiency. 

There ought to be no such subdivision. What, indeed, 
is a ** theoretical department,” anyhow ? Is it a department 


Practical 
Education. 


which has a “ theoretical“ existence? ora department which 


theorises ? Or is it a research department? The last- 
named is of undoubted value, but we do not think that is 
what Mr. Proctor means. 

Apparently he has experienced the. difficulty of securing 
harmonious working between a so-called “ practical man,” 
who looks with contempt on what he calls “ theory,” and a 
highly-trained engineer or chemist, whose efforts to introduce 
scientific methods do not meet with the approval of his old- 
fashioned colleague. Our sympathies are entirely with the 
trained man. 

There should be no division into “ practical" and 
* theoretical " departments ; they should be fused into one, 
for the men employed in the supervision of the working 
processes should. themselves be scientifically trained. 

The old-fashioned rule-of-thumb man should have no 
place in a modern works—no place of authority, at any rate. 
He is most conservative in his views, for he dare not venture 
from the beaten track with which he is familiar; he is 
lethargic in disposition—otherwise he would not remain 
ignorant of modern. scientific methods: and knowing that 
his position is precarious, he is jealous of interference with 
his duties. Hence progress and enterprise are barred. by 
his presence, and sooner or later he must give place to the 
better. qualified man—otherwise the shutters must go up. 
We believe that Mr. Proctor’s ideas regarding the training 
of a modern technical student are mistaken; he may 


| have met with examples of the kind he suggeste—if so, it 


speaks ill for the college whence they come—but the 
product of any of our leading technical colleges and engi- 
neering universities is a man of a different stamp— a man 
not “ theoretically trained," to quote Mr. Proctor's phrase, 
but scientifically trained—and if we have understood his 
rather incoherent paragraphs aright, we are bound to 
disagree with him. 


THE figures for our forcign trade during 
the month of October show continued 
improvement all round. The imports 
advanced by nearly 5} millions sterling, nearly two-thirds of 
the increase representing raw materials ; the exports improved 
by 31 millions sterling, 3} millions being manufactured goods, 
and the re-exports by nearly £400,000. "Phe exports of 
electrical goods and apparatus, other than machinery and 
telegraph and telephone wire, advanced by £72,749, and 
machinery was better hy £108,906 than for the corresponding 
period of last year. For the 10 months the iucrease in 
electrical goods and apparatus exported is given as £1,522,050. 


October 
Foreign Trade. 


From time to time we have noted the 
progress of the extensive electrical dis- 
tribution scheme which is being carried 
.out in South-Western Ontario by the 
Ontario Hydro-Electric Power Commission. The Com- 
mission, it will be remembered, entered into a contract with 
the Ontario Power Co. to purchase not less than 8,000 H. P., 
and as much more as it requires up to 100,000 H.P., for a 
term of 10 years (with the provision for three extensions of 
additional 10-year periods) at 9:40 per H.P. per annum, up 
to 25,000 H.P. and $9 per H.P. per annum if the latter 
amount is exceeded. The power is delivered at Niagara 
Falls at 12,000 volts pressure, and there stepped up to 
110,000 volts for transmission over 300 miles of line to 
local transformer stations, where the pressure is reduced to 
13,000 volts for the supply of local feeders. A map 
showing the scope of the undertaking, with details of the 
technical work appeared in our issue of Sept. 24th, 1303. 

According to the Canadian Engineer, the present arrange- 
ment of the Commission include the supply of 34 municipal 
corporations on the following basis :— 

E The contract price of the Ontario Power.Co. at Niagara Falls 
us 
d 2. Four per cent. per annum upon that part of the construction 
e which is properly applicable to each participating municipality. 
i 3. An annual amount sufficient to create a sinking fund which 
in 30 years shall completely pay for that portion of the cost of 
construction which is applicable to each municipality, plus 

4. That portion of the line loss and general operating and 
maintenance charges which is properly applicable to each 
municipality. 

This works out in practice at from $17:50 to $26°50 per 
H.P. per annum in the case of a dozen municipalities— 
Toronto, for instance, paying $18:10 per H.P. per annum. 

Our contemporary gives the following particulars as to 
the progress of the work :—“ The sub-stations are practically 
all completed, so far as the buildings are concerned; over 
two-thirds of the transmission towers are erected, and the 
balance will be erected within about a month. ‘The electrical 
equipment construction is completed and installed, and all 
municipal distributing plants are under construction or 
arranged for. Meetings of the municipal engineers con- 
cerned have been held at frequent intervals with the object 
of standardising all possible features of the undertaking. 
The total estimated cost of the finished project was 
$3,500,000, and the actual cost, as determined by the om- 
tracts let, comes well within that figure." 

In connection with this scheme, the civic authorities of 
Berlin, Ont., held a celebration during the week ending 
October 15th, of the turning on of Niagara Power. It is 
considered that this power development will enable mann- 
facturers along the transmission route to compete with the 
most favoured concerns situated close to the Falls, as the 
slightly higher cost of electrical energy is more than counter 
balanced by the superior transport and labour conditions 
inland. 


The Price of 
Niagara Power 
in Canada. 
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A DESIGN FOR A PLUG CONNECTOR. — 
|, By C, TURNBULL, M.IEE, North Shields. 


DESIGNS were recently obtained by me for a plug connector 
to carry.100 amperes at about 500 volts, which was to 
be fixed in the wood deck of a fish quay, under which was 
sen water. The quay at times is washed down with salt 
water, and also becomes littered with the usual stuff 
pertaining to such localities. Many standard designs were 
carefully examined, but all seemed unsuitable for the work. 
Generally.speaking, the plug was arranged with pins which 
. fitted into: sockets in the base. . Should. salt water get into 
such a plug, it would short circuit the live parts, while a 
fülm of salt would be liable to' form between the contacts 
and destroy the copper, as is well known to those who 
have to deal with electrical apparatus in exposed places. 
Moreover, the plug designs were 80 inaccessible that repairs 


would be troublesome and costly. There was the further. 


difficulty that if the lid were left off at any time, the live 

etal would be exposed to the street boys who frequent 
uch places, and being of an inquiring turn of mind, the 
lads would rejoice to push lumps of metal into the plug as 
soon as the attendant turned his back. This might not 
happen often, but once in five years or so would be quite 
enough. One maker proposed to secure the plug base 
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the plug is put through a slot in the box lid, then 
turned round and drawn up against the contacts by a nut on 
the shank. The left-hand figure shows the general idea, 
while the other figures show the working details. The plug 
connector is steadied by a steady pin, and stops are 
provided to ensure that it is turned round the right 
amount. Brass is used to a considerable extent for screws, 
&c., which have to be taken out for overhauling, to 
prevent rusting up. 

While it is not pretended that this design is anything like 
perfect, still it is an attempt to solve a problem, and it may 
be of interest to others. Perhaps some of your readers may 
be willing to criticise the details. 


— M 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Corres should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our vossession, 


Municipal Trading. 


My correspondence under the above heading seems to 
have stirred many forces—some even going away from the 
points under discussion to inquire into my personal affairs. 


SKETCH AND DETAILS OF PLUG CONNECTOR. - 


horizontally under the deck, getting to it through a hole in 
the deck. This would have made the base still more in- 
accessible for repairs, while the plug would have been 
pulled out of the socket with the slightest strain on the 
cable. Indeed, in many plugs, the whole pull of the cable 
came on the pins, which were mechanically insufficient for 
this purpose. The pin design also gave a bad lead for the 
connecting cable. 

Eventually the design shown in the figures was got out. 
No doubt makers consider one a terrible faddist when 
standard designs are not accepted, but one must be willing 
to put up with this allegation. Accessibility forms the 
fundamental part of the design, in which the fixed contacts 
are under the plug box lid, and can be got at by taking the 
lid off. The main cables are not connected directly to the 
fixed contacts, but through brush contacts, so that the 
lid may be taken off or replaced at will, which greatly 
simplifies the overhaul of the box. To connect up, 


The remarks of a Birmingham Contractor" appear to 
show that I assume there is always discontent between 
municipal officers. and contractors ; this, of course, is not 
so. As a proof, however, of the incompetency of local con- 
tractors, it may be stated that complaints of excessive cost of 
lighting are practically always due to bad wiring arrange- 
ments and badly designed installations, for which the con- 
tractor i8 responsible. Alterations suggested by the Con- 
sumers’ Department assistant always result in improved and 
satisfactory service, hence a happy consumer, a good recom- 
mendation, and prospects of more business. The competent 
contractor should recognise that criticism is levelled at incom- 
petence, and not at contracting as a business. We find that 
the most severe criticism of this incompetence comes, and 
rightly so, from the proficient contractor. | 

Your leaderette on ‘Contractors’ Grievances” contains 
an admission from the Association that in certain districts 
from 50 per cent. to 75 per cent. of jobs will not comply 
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with any effective wiring rules.” No stronger condemnation 
could be given : and coming as it does from the Contractors’ 
Association, it is an admission of the truth of my criticisms. 
Mr. Duncan Watson's letter I would gladly ignore, but 
may remind him that it is a further proof of the 
established fact that the introduction of personalities shows 
a weak case, and is usually the last method of the attack of 
a bad attorney, and also an admission of defeat. 

I might point out to Mr. Thompson that the curtailment 
of expenses of a consumers’ department would not relieve 
rates. The cost of these departments rarely exceeds 1 per 
cent. or 2 per cent. of the total revenue, and it will be ad- 
mitted that such a reduction would not stimulate growth of 
business as do the energies of a well organised department. 
If a man cannot get lighting business with metallic-filament 
lamps and current at 34d. per unit, he's not much good. 

In preceding years the electric supply authorities have 
catered for the larger and wealthier shops and dwelling 
houses by running mains in these districts, with the result 
that now most of this class of consumer is taking a supply. 
In doing this they have almost neglected the middle and 
poorer class districts, which, in reality, are much more pro- 
fitable consumers. They are always at home, the shops are 
kept open a longer number of hours in the evening, and a 
greater number of consumers can be obtained per mile run 
of cable. It is, therefore, to this class of consumer that 
supply authorities must look to increase business. It is useless 


hoping for any co-operation from contractors; they view: 


each other with too much distrust and jealousy, and are 
usually too busy pushing private plant and expensive fittings 
to even co-operate amongst themselves. | 

Supply authorities in previous years have been seriously 
handicapped in their enterprise to obtain the above con- 
sumers by having no powers to assist in the internal wiring 
of such places. The hiring-out of motors has proved to be 
a profitable business with many undertakings, and therefore 
why cannot wiring be so, on the same lines? Again, it is only 
sound reasoning to suggest that the same methods which 
control the profitable runniug of distributing mains should 
control the interior wiring. 

I have tried to reason the points raised by your corres- 
pondents in plain language, and, personally, feel that this 
wiring question will in the future have to be attacked most 
seriously to develop the use of electricity, especially amongst 
the middle and poorer classes. l 

A. C. Bostel. 


Acock’s: Green, November 4th, 1910. 


Careless Reviewing. 


I trust you will permit me to express my thanks for your 
remarks, in your issue of October 21st, under the above heading, 
on a contemporary's review of my recent work on electrical 
theory. As letters received from leaders of scientific and 
philosophical thought appear to indicate that the book meets 
a recognised want, I may perhaps be allowed to point out that 
the history of its development is entirely inconsistent with the 
‘labouring to prove a preconceived theory " of which the 
reviewer supposed it to show evidence. It was designed 
expressly to meet the requirements of engineers and other 
physical students to whom the intricacies of modern 
mathematical analysis would offer an insurmountable 
obstacle, but who need, nevertheless, more than a popularly 
written treatise in which the inherent difficulties of the 
subject are avoided by the simple process of omitting all refer- 
encetothem. None of these difficulties have been passed over 
in this manner, but they have been presented, as completely 
us possible from the physical standpoint, with the aid only of 
the simple mathematics with which every physical student 
may be expected to be familiar, and, where further 
mathematical development appeared advisable, it has been 
relegated to appendices, 

Electrical theory covers so wide a field at the present 
time that the inclusion of gravitational theory and the 
problems of stellar systems, although not originally con- 
templated, was a natural and necessary development, Some 
of the matters so included are of such wide and general 
interest that some of the introductory chapters are largely 
re-written and further simplified to make them accessible 
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to the cultured general reader as well as to the student. The 
fundamentally important consequence of Jeans's investiga- 
tions in the dynamics of matter and ether, that a universe 
containing molecular matter can only form an eternally 
stable system under the control of guiding intelligence, led 


to the investigation of the concluding chapter, in which | 


have endeavoured to determine by purely physical reasoning 
founded on observation, the powers of this primal intelligence 
as far us physical observation and argument are capable of 
revealing them. 

The attempt to extend the physical argument by purely 
philosophical considerations, to which the reviewer takes 
such objection, as lessening the value and adding enormously 
to the length of the volume, occupies half-a-dozen pages at 
the end of the final chapter. This chapter, when first sent 
to the publishers, contained only some materials for the 
physical argument afterwards developed. It was recalled 
and rewritten, while the earlier chapters were going through 
the Press. The philosophical argument at the end of the 
chapter was arrived at much later, after the first proof of 
the rest of the chapter had been received. 


l G. W. de Tunzelmann. 
November lst, 1910. 


— — —œf——̃ 


Excessive Taxation. 


May I call your kind attention to the injustice which is 
imposed on electric cars by the Treasury Regulations in tlie 
Finance Bill. I have been in correspondence with the Treasury, 
and they inform me that for my electric runabout of 2 to 4 H.P. 


 ] must pay £4 4s. per annum instead of £2 2s., as formerly. 


I thus pay £4 4s. for a motor-car (electric) of 2 to 4 H.P., 
whilst a 65-H. p. petrol car, of about the same weight on 


the road, pays only £2 2s. 
pay y Beta. 


[The tax mentioned by our correspondent is undoubtedly 
a gross injustice, bearing most unfairly upon an industry 
which is in a comparatively early stage of development.— 
Eps. E. R.] 


Post Office Telegraph and Telephone Finance. 


That tardy annual, the Postmaster-General’s Report on 
the Post Office, for the year ending March 31st, has just 
made its appearance. A few years ago it was available in 
August, but it is gradually becoming a Christmas pul- 
lication. 

In view of the approaching creation of an exclusive Post 
Office monopoly in the telephone, the financial results of the 
present telegraph and telephone work of the Post Office are 


of interest to business men and political economists. Sum- 
marised they are as follows :— 
Capital Gross Working 
Expenditure, Revenue, E-rpenaes. 
Telegraphs £18,523,019 £3,166,192 43.568.203 
Telephones 10,138,128 1,391,377 1,026,933 
Total 428,661,147 24,557,569 £4,595,136 


The excess of expenditure over revenue for the year was 
therefore £37,567. 

The working expenditure of the telegraphs was 113 per 
cent. of the gross revenue. The working expenditure of the 
telephones was 73°8 per cent. of the gross revenue. The 
working expenditure of the combined undertakings was Just 
over 100 per cent. of the gross reveflue. 

All capital charges, on 284 millions of capital, have to be 
met from other sources than the earnings of the combined 
undertakings. ` 

Interest on the original capital of the telegraphs. 
£10,800,000, is paid out of the consolidated fund. On the 
capital added since the purchase capital account was closed. 
many years ago, no interest is paid. pes TN 

Interest and sinking fund on telephone capital is paid 
partly by net telephone revenue and partly by royalties from 
licensees: the royalties for the past: year amounted to 
£320,590, or almost as much as the net revenue of the 
whole telephone business of the Post Office. 


A 
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The actual net telephone revenue, arising from the trunk 
line syatem, the London system and the provincial systems 
of the Post Office, amounted to £364,444, or 3°55 per cent. 
on the total telephone capital of £10,138,128. "The amount 
required for interest and sinking fund on telephone capital 
was £767,007, so the net telephone revenue failed to meet 
capital charges for the year by £402,563. 

It is to a department which produces from a technical 
industry financial results such as these that the political 
authorities now propose to entrust the entire telephone busi- 


ness of the country. 
Herbert Laws Webb. 


London, S. W., Vovember 4th, 1910. 


Lightning Conductors. 


I, for one, should be very pleased to join “ W. II. B.'s” 
informal discussion either at the Institution of Electrical 
Engineers (of which I was elected a member last May), or 
at his cosy place." I have already discussed some points 
in connection with the subject with Mr. Killingworth 


. Hedges in private and public, as well as meeting him with 


the pen in the columns of electrical papers, and should be 
quite willing to meet him again in either way at any time. 
But I doubt whether such a meeting, even if it could be 
arranged, would provesatisfactory. A debate of this kind is 
apt to degenerate into a series of point-to-point races without 
finishes. Even if this did not happen, the discussion of a 
few isolated points, that make usually very little difference 
one way or the other, is calculated to do more harm than good, 
because it attaches to them a false idea of importance and 
clouds the true issue. | 

It is an unfortunate thing for the subject of protection 
from lightning that, during the past 10 years or so, engineer- 
ing details have been given uhdue prominence to, and the 
scientific aspects—on which the whole question of efficacy 
depends—have, in consequence, been shelved and ignored to 
a very great extent. Some of these engineering details are 
of importance as regards durability of the conductor, büt of 
what advantage is durability if the system is inefficient in 
the first instance? The question of iron versus copper is 
an example. From the way this is put sometimes, one 
might think that a copper conductor would fail and an iron 
one prove efficient, or %% versi, under precisely similar 
conditions, whereas it is merely a question of durability and 
cost—a copper installation being, as a rule, cheaper than an 
iron one. 

Discussion of a subject does no harm, | think; it lets 
in a lot of light, and if, sometimes, a little unnecessary 
heat accompanies it, fatal results are not likely to follow. If 
any real good is to come of a discussion, it would be more 
likely to result from the adoption of ** A. W. P.'s" suggestion ; 
but if I were bringing the matter forward in a lecture for 
discussion, I should not be content to deal only with the 
points that some appear to think of primary interest. I 
should want to deal first with the really important aspects of 
the matter. It would then probably resemble lectures I 
have delivered before the Fire Congress ( Electrical Section), 
Royal Engineers, and several architectural societies, and that 
have been published. The points that appear to be regarded 
as especially requiring light thrown on them would be intro- 
duced as questions of academic rather than practical im- 
portance. 

The covering of so much ground would, however, mean 
either one very long lecture or two shorter ones, and I 
doubt whether the matter would be of sufficient interest to 
electrical engineers to induce them to attend and join in the 
discussion. But if the opinions that a rather long practical 
connection with the subject, as well as a close study of it, 
have led me to form, are wanted, they are at the disposal of 
electricians, either publicly or privately. 


London, E. C., November 8th, 1910. 


Alfred Hands. 


*CoxsTANT READER” who asks for information about 
Hong Kong—he wants to know something about the 
conditions of living, climate, &c., and to get into com- 
munication with someone who has been there—has omitted 
to send us his name and address.—Ebps. E.R. 


LEGAL. 


GILL v. J. STONE & Co., LTD. 


In the Chancery Division of the High Courts, before Mr. Justice 
Swinfen Eady. on Friday, November 4th, this action was com- 
menced by Mr. Arthur Bernard Gill, electrical engineer, the 
inventor of a system by which railway carriages are lit with 
electricity, against J. Stone & Co., Ltd., electrical engineers of 
Deptford, and manufacturers of the above system. 

Mr. Walter, K.C., with Mr. Colefax, M.P., and Mr. F. H. Moulton, 
appeared for the plaintiff, and Mr. Bousfield, K.C., Mr. Astbury, 
K.C., Mr.Swinney and Mr. E. Bousfield were counsel for the defence. 

Mr. WALTER, in the course of a lengthy opening, said the 
action was brought to determine the rights of the parties 
in agreements relating to the above invention. In the 
year 1893 the defendant firm. who were then carrying on 
business as iron and brass founders and engineers, were minded to 
enter into a branch business as electrical engineers. About this 
time they came into contact with the plaintiff, who had devoted his 
knowledge and energies to the lighting of railway trains with elec- 
tricity. On June 24th, 1893, the parties entered into an agreement 
under which plaintiff was appointed manager of defendants’ elec- 
trical business at a salary of 100 guineas per annum for a period of 
seven years, together with commission. The agreement was ter- 
minable in the event of plaintiff's non-compliance with his duties 
as manager, and also if the turnover should not exceed the sum of 
£3,000 in a year. The agreement further provided in respect of 
Mr. Gill's position as inventor, that plaintiff should use his bert 
endeavours in the matter of inventing and discovering. improve- 
ments in electrical appliances, designs, &c., Messrs. Stone & Co. 
to be the sole manufacturers, and plaintiff to be paid & royalty of 
10 per cent. on the sales. The parties remained on this footing 
until May 20th, 1896, and during that time Mr. Gill took out three 
patents relating to the lighting of trains by electricity. On May 
26th, 1896, another agreement was entered into, supplementary to 
the original agreement and altering Mr. Gill's salary to £500, which 
was intended to cover the commission hitherto allowed. It 
also gave Messrs. Stone liberty to assign or grant: 
such patent rights or licences in respect of any of Mr. 
Gill’s inventions on condition that they paid to Mr. 
Gill one-sixth part of their net receipts in respect of any such 
assignment or grant. The business, continued Counsel, became 
enormously profitable, the turn-over reaching to over a quarter of 
a million. The parties continued to work under this agreement 
until May, 1900, Mr. Gill having taken out another patent in 
respect of his lighting apparatus, and the royalties being paid at the 
agreed rate of 10 per cent. to plaintiff. In May, 1900, however, 
still another agreement was entered into, renewing the previous 
agreements for three years certain from January Ist, 1900, and 
thereafter until determined by either of the parties. It also altered 
the payments in royalties to be made to plaintiff, to the effect that 
he should receive a royalty of 10 per cent. on the actual prices 
received by Messrs. Stone & Co. for all fittings and apparatus 
supplied by them to any railway coach fitted with the lighting 
apparatus invented by Gill. This agreement, among other provisos, 
contained a clause to the effect that in the event of an assignment 
or transfer to a public company (with limited liability) of the 
patent rights mentioned in the agreements, and of their business 
of electrically lighting railway coaches, either party might deter- 
mine Mr. Gill’s appointment as manager upon six months’ notice 
being given on either side m writing prior to the assignment. 
Shortly before May, 1904, a limited company called J. Stone & Co., 
Ltd., was incorporated and took over the whole of Messrs. Stone’s 
business, including the electrical branch. Matters went on just the 
same under the new company. Mr. Gill continuing to act as manager 
and to receive royalties under the agreement for his patents. In 
1906, however, difficulties began to arise, and Mr. Gill had several 
discussions with the directors, complaining that he was interfered 
with in his capacity as manager, and that if he could he would 
resign his position. Matters, however, were smoothed over until 
1908, when there was further friction. At this time plaintiff was 
drawing over 4 20, 000 a year in royalties. In fact, approximately the 
whole of the railways in the United Kingdom, and in the larger 
part of the world, had electrically lit their trains with the plaintiff's 
system. Considerable interference, plaintiff alleged, having taken 
place in 1908, he decided to give up his position as manager to the 
defendants’ electrical business. He gave six months’ notice, and 
eventually his resignation took effect. After this, trouble began to 
arise over the payment of the royalties to plaintiff, and so the writ 
was issued in the present action. Defendants now claimed that 
the royalty payable by them was payable upon some other basis, 
and was to be determined by Clause 8 of the first agreement, which 
said that plaintiff should use his best endeavours to invent and dis- 
cover improvements in electrical fittings, designs, modes of fittings, 
&c., and any discoveries made by him were to be communicated to 
the firm, who were to have the sole right to manufacture 
and sell the subject of any such invention on the terms of 
paying plaintiff a royalty of 10 per cent. on the same. 
Since the issue of the writ, defendants had prepared and shown to 
plaintiff what purported to be a statement of royalties due to him, 
but plaintiff said that such royalties were arrived at by a division 
of the selling price between parts of the apparatus, on some of 
which defendants admitted royalty was payable, and on others of 
which they alleged no royalty was payable. Defendants were not 
entitled to make such a division, or so determine the royalties. He 
asked the Court for a declaration as to the apparatus. and parts 
of apparatus, on Which he was entitled to receive royalties and the 
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principle upon which they should be calculated. He also claimed 
that defendants were not entitled to license any person or company 
to use any of the said patented inventions without his consent, and 
that he was entitled to royalty on all work carried out by persons 
or companies so purported to be licensed, as if the defendants had 
done the work themselves. Also he asked for an inquiry and 
account. Defendants declared that plaintiff had not used his best 
endeavours as their manager ; and they counterclaimed a declaration 
that the agreements between plaintiff and themselves wero duly 
determined by his notice of resignation. That they were entitled 
to grant licences as from December 8rd, 1908, without plaintiff's con- 
sent ; that he wasonly entitled to receive 10 per cent. of the moneys 
actually received by defendants as royalties under licences granted 
subsequent to December 3rd, 1908, and among other declarations 
that their account of royalties due to plaintitf was correct. 

His LogpsHiP: If it is proved that plaintiff is entitled to one- 
sixth of the net receipts upon the assignment of the business to 
the limited company, that would be your whole case. 

MR. WALTER said that was so, but if he did not prove his title 
to one-sixth, then the question to be determined was the true con- 
struction of Clause 8 and the whole position of plaintiff in respect 
of the royalties due to him. 

Proceeding, counsel explained how defendants, instead of making 
up plaintiff's royalty account on the whole of the apparatus, had 
taken only inconsiderable parts of the apparatus, and had reckoned 
plaintiff's percentage upon those, so that instead of working out at 
thousands, as had hitherto been the case, his royalties had been 
whittled down to a few hundreds. Proceeding to deal with the 
subject-matter of the patents, counsel said that the first patent 
consisted of a dynamo swung under the carriage in such a manner 
that the driving-belt which connected it to the carriage axle-pulley 
slipped the moment the speed of the train passed a predetermined 
point, thus allowing the dynamo speed to remain constant. In 
fact, said counsel, it becomes a question of a fight between torque 
and weight. There was one difficulty, however. about this system, 
and that was that it caused a jumping in the lights when the train 
stopped, owing to certain resistances being cut out. Plaintiff then 
improved upon this by inventing a system whereby the armature 
of the dynamo revolved idly until a certain speed was reached, 
and then by a clutch system an electrical connection was made, 
and the dynamo connected up with the battery which fed the 
lights. This system had an advantage inasmuch as it did not matter 
which way the train went. By the ingenious arrangement of 
the poles. whether the train was running backwards or forwards, 
the current from the dynamo still continued to flow into the battery 
and to charge the battery when the train ran backwards. This 
system was worked with the single storage battery, and it had 
several disadvantages. At last, however, plaintiff perfected his 
device and patented a system which enabled Messrs. Stone to obtain 
world-wide recognition for their train-lighting installations, and 
secured their reputation in this work. In the new patent. plaintiff 
introduced the use of two accumulator batteries, one being charged 
by the dynamo, whilst the other was available for giving out the 
current to the lights. This system obviated the pumping up and 
down of the lights, which had hitherto been a disagreeable feature 
of train lighting. In respect of these patents, disputes now arose 
as to the amount of royalty to be paid to Mr. Gill. 

Mr. GILL, in the witness box, said he became acquainted with 
the defendant firm in 1893, and prior to that date he had been 
experimenting with devices for lighting trains by electricity. He 
then described the history of his connection with Messrs. Stone, as 
stated by counsel, and said that under the agreements he was pre- 
cluded from interfering with the financial side of defendants’ 
business ; he used to receive his royalty accounts quarterly, but had 
no means of checking them. He thought he was receiving 10 per 
cent. on all fittings and apparatus supplied by Messrs. Stone for 
lighting railway carriages and also on all spare parts. His double- 
battery system got over the difficulty of " blinking " lights. It also 
wave a much larger scope to the lighting. For instance, in the 
sleeping or dining cars where there was a varying number of lights. 
it obviated a disadvantage which obtained under the single-battery 
system. When some of the lights were turned out, the remaining 
lights would get too much current and burn much brighter or per- 
haps burst. Thetwo-battery system stopped that inasmuch as one bat- 
tery acted as a regulator whilst the other was being charged. Ifthe 
lamps were only taking 20 amperes, and the dynamo was making 
3u amperes, what would happen would be that the output of the 
dvnamo would be carried to a point behind a resistance ; then only 
20 amperes would feed into the lamps, and the remaininy 10 am- 
pere: would go into the battery which was being charged. By 
such a system it would be seen that it did not matter what was 
taking place with the dynumo-the lamps would not be utfected. 
Referring to u link suspension device in connection with a system 
of train lighting patented by him in 1896. plaintiff said that the 
old urrangement of adjusting the dynamo to give the desired out- 
put was by means of un arm screwed on to the back of the dynamo 
with a balance weight, so that the weight could be regulated on 
the pulley. It was, however, very unsatisfactory, because the 
vibration of the train cansed the apparatus to break away. It was 
to remedy this that he invented the link suspension, which 
introduced a screw whereby the tension on the dynamo 
belt could be regulated. This alteration, said plaintiff, was 
absolutely necessary to the success of the system, and was now 
used on every electrically-lighted railway carriage. 

Mk. COLEFAX : And what are the defendants suggesting now on 
the assumption that Clause 8 applies /--I understand they are 
suggesting that they should pay me a royalty at the rate of 10 per 
cent. on the link and the adjusting screw only, and now defendants 
do not generally supply this particular link. but allow the railway 
companies to fit that to the lighting apparatus themselves, 
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The double- battery system, said PLAINTIFF, possessed advan- 
tages over anything which he had patented before, and except for 
the introduction of a resistance, was substantially the same system 
that was still used by Mesars. Stone & Co. 

Mr. CoLEFAx: But defendants are proposing to pay you 
nothing in respect of the batteries by way of royalty. — That 
is so. 

Another claim, said PLAINTIFF, was on a patent of his taken out in 
1899 in respect of a magnetic switch. A difficulty arose in con- 
nection with long-distance trains, such as a train, say, from London 
to Dover. It was necessary to have one lamp on in each compart- 
ment throughout the journey for the tunnels, as there was no means 
of switching on the lights for each carriage when a tunnel was 
reached. There was a switch attached, of course, to the outside of 
each carriage, but it was impossible for the guard to reach them 
when the train was travelling. Plaintiff's 1899 patent, however. 
was & magnetic switch connected from the guard's van to the 
ordinary hand switch of each carriage, and with this the guard 
could control the lights throughout the train. When heturned on 
the switch, it sent & current of electricity along the carriages 
which, actuating the electro-magnets on the carriage switches. 
turned the lights on. 

COUNSEL : Is that combination now used by Messrs. Stone & Co. 
—They use a later pattern of the same thing and propose to pay 
me on the old form of switch which they do not now supply. 

Questioned as to the resistance plaintiff had spoken about when 
describing the two-battery system, he said that that was a moditica- 
tion of the two-battery system and the subject of a later patent, but 
its inclusion was a matter of considerable importance in obtaining 
a really successful system. Before its introduction, when the train 
stopped, the short-circuiting lever cut out the whole of the resistance, 
and the battery which had been charging while the train was in 
motion was immediately connected direct upon the lights, causing 
a rush of current to the lights. The introduction of the resistance 
obviated this. The combination of the double battery, resistance 
and short-circuiting switch gave perfect control over the lights. 
In respect of this combination, however, defendants did not propose 
to pay plaintiff anything upon the batteries, only upon the auto- 
matic switchboard and the hand switch for putting the batteries in 
parallel. 

PLAINTIFF was next examined in respect of a claim for royalty 
on a cable of particular construction which he invented, its chief 
feature being a helical wrapping of non-inflammable tape. which 
rendered it safe from the accidént of fire. Plaintiff explained 
that they found it of the utmost importance to have non-inflam- 
mable cables for wiring up the lighting installations on trains, 
because they had cases where railway carriages had been burnt 
down entirely through sparks from the engine alighting on the 
electric cables and consuming them. In this way there had been 
some bad accidents, and so plaintiff designed the cable in question. 
Messrs. Stone still used it, but for some reason or other they now 
refused to pay him a royalty upon the sales. 

MR. COLEFAX reverted to the dynamo portion of the installation, 
and in answer to questions upon this subject, plaintiff said that this 
method of supporting a double-arm rocking lever attached to the 
dynamo had been used by Messrs. Stone & Co. on every installation 
they manufactured. The dynamos used in the system were sold by 
defendants at the following prices: — 4 18 10s. for type A. R.: £600 
108. for type C. R.: and £80 for type D. The C. R. ty pe minus the 
rocking arm, &c., fitted to it could be procured on the market for 
£17, manufacturers' selling price. In respect to the A.R. and C. R. 
types, defendants had picked out the friction gear, value £1 108. 
the rocking arm, £1 58., and the front bearing bush, 18s, 9d. : and 
on thoge parts only they proposed to allow plaintiff 10 per cent. 

PLAINTIFF, further examined by MR. COLEFAX, said that his 
system was used by nearly every railway company inthis country, and 
in India the Railway Board had given an order that in future Stones 
system should be used on first and second-class coaches on the 
railways of that Empire. 

Do you know whether Messrs. Stone & Co. sell the installation in 
parts or as a whole ? -As a whole. 

PLAINTIFF said that a case had come under his notice of a dynamo 
which was supplied to the Canadian Pacific Railway as a renewal, 
and the price charged by defendants, he believed, was £60 10s. That 
machine had the rocking lever attached. 

COUNSEL: In respect of the dynamo, including the automatic 
switchboard, I understand that defendants propose to pay you 
10 per cent. on a sum of £6 4s, td. — That is so: it works out at 
about 12s. 6d. 

Have you estimated what they propose to pay you on the whole 
installation ? 

WiTNEsS could not say off-hand, but it was a very small amount. 
Under the licence granted by Messrs. Stone & Co. they reserved for 
themselves a royalty of about 10 per cent. He remembered a 
licence which was granted to one Koch, of Vienna. He did not. 
however, hear about it until after he left the firm, and then he 
wrote objecting to the licence having been granted without his 
sanction, f 

Cross-examined by Mr. BoUsFIELD, K.C., on the question of his 
resignation as manager, PLAINTIFF said he objected to interference 
with him in his capacity as manager of the technical department. 
The commercial gentlemen of the firm were trying to answer Very 
technical electrical questions instead of leaving such matters to 
him, and as a consequence a fearful amount of the time of the 
firm and its customers was wasted. . 

Cross-examined as to the prices charged for dynamos, PLAINTIF! 
admitted that the prices asked for a machine depended largely on 
wbether there was competition or not in the particular machine. 
It was also true that a bigger price could be obtained for & machine 
before the patent lapsed. 
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Mr. BOUSFIELD: You will remember that your patent of 1896 
for the dynamos lapsed in March of this year! — Les. 

And in April of this year defendants reduced the price of A. R., 
C. R. and D types to £39 4s., £45 10s. and £64 15s. !—I did not think 
the prices were reduced so far back as April; I only heard of the 
reduotion about two months ago. i 

Have you, during the last few months, been giving your mind 
to this system with the object of improving it and keeping it up 
to date ?—It is up to date: it is the best system in the market, and 
there is nothing to touch it. 

Have you been doing, and are you going to do, your best to 
keep the system up to date ?—I cannot improve it; it is as perfect 
as any system can be for railway carriage lighting. It has been 
adopted as a standard, and other makers are not cutting into 
Messrs. Stone’s business at all. 

And therefore you have no intention to give your mind to improve 
Messrs. Stone's business —I do not say that; I have had no oppor- 
tunity of doing so since I left. 

PLAINTIFF remembered that in 1904 and 1906 Messrs. Stone 
could not get out a sufficient number of dynamos to supply the 
demand, and so they bought dynamos from their licensees already 
made up ready for use. They were nearly all of the C.R. type. 

Mr. BOUSFIELD : Do you remember that Messrs. Stone had to 
pay their licensees £30 per dynamo ?—I know we had to pay a high 
price, and there was a great fuss about it; but they asked a high 
price because they had not the experience in making these 
dynamos. Messrs. Stone only gave them orders for 100 dynamos 
in one case and 50 in another, and when compared with Messrs. 
Stone's output of something like 30,000 machines, one could not 
expect their people to make the dynamos at the same price at which 
defendants could make them. 

You say that at the present time your system is at the top of the 
tree. Do you know that at the present time there are a number of 
competitors who have succeeded in introducing their systems side 
by side with yours That is so. 

Take Messrs. Vickers, Sons & Maxim. They have got a system 
of their own which has been put in side by side with yours on 
several railways — It has been put in on a few. 

Well, there is the London and South-Western Railway: the 
Caledonian Railway: the Midland and the Great Central Railway 
— Yea, but where Messrs. Vickers, Sons & Maxim have two or three 
dynamos in use, we have 500 or 600. 

But Messrs. Vickers, Sons and Maxim's is a perfectly live system. 
—]t works, but it is not a success. 

I put it to you that to-day this system is running on the railways 
side by side with yours?—If Vickers's system were as good as 
Messrs. Stone's, Messrs. Stone would not get a look in. 

Why )—The railway companies would prefer Messrs. Vickers, for 
reasons I do not wish to go into, but I will if you prefer it. 

The Lancashire and Yorkshire Railway is running three systems 
side by side, is it not ; yours, Messrs. Vickers, Sons & Maxim's, and 
Messrs. Mather & Platt's )—Tbhey are only being tried. 

Has the South-Western got your system ?—Yes, it is fitted to the 
royal carriag 


e. | 
But in the bulk of carriages is not Leitner's system fitted It 


is fitted in a few cases, but if you want to know why these other 
systems are fitted I will tell you, but it will make it very awkward 
for Messrs. Stone. Therefore I should advise you to avoid these 
questions. Our system is the simplest and most flexible that can 
be got. 

But it has to be kept up to date’—It is kept up to date. The 
reason why Stone & Co. reduced their prices was nothing to do with 
competition. 

Pressed by MR. BOUSFIELD, PLAINTIFF said that in his opinion 
defendants thought it best to reduce their prices in view of the 
present proceedings. 

Further cross-examined, PLAINTIFF denied that the idea of 
individual carrriage lighting was an old one. He understood he was 
the first person who fitted up the individual carriage lighting 
system. The old way of lighting used to be by a dynamo in the 
coach van, and there was only one battery used, on the block 
system. 

Your system is a dynamo worked from the axle of the railway 
carriage wheels charging two batteries alternately, and which are 
used alternately for lighting. Before 1896 you were charging 
one battery only ?—That is so. 

Your improvements had chiefly to do not with the character of 
the batteries, but the way in which they were connected up to the 
rest of the apparatus — Les; we had no patent taken out on the 
actual battery plates, although they were my own design. We 
registered the designs, that was all. 

In devising the dynamo to charge the battery from the railway 
axle you had to provide for the variation in the speed of the train? 
— Yes. 

And you did so by a pair of governors which, when a certain 
speed was reached, put in contacts connecting up the accumulators ? 
—Quite so. 

Also sometimes the train would run one way and sometimes 
another, and so you had to provide that the direction of the con- 
nection with the accumulators should be different according to the 
direction the train was running, and you did that by means of the 
rocking lever ?—That is so. 

You also provided against the dynamo being run at too high a 
speed by a slipping belt device ?—Yes. 

Those are the essential features of your system )—PLAINTIFF 
admitted they were. 

And they were contained in your first patent —PLAINTIFF 
admitted that they were. He denied that there was nothing 
new about the resistance he had introduced into the system. 
Hitherto people had tried to work out everything electrically, but 


he was the first to conceive the idea of using simply mechanica 
means in connection with his system. Others had tried to use 
mercury cut-outa, for instance, on railway lighting systems. 

Mr. BousFIELD: That is a long way off, is it not | —PLAINTIFF: 
Oh no, the mercury cut-out is in use now. 

On what system — Well, Leitner's used the mercury cup on their 
system until a short time ago, and on the Brighton Railway, where 
there were block trains, they always used mercury cups. 

Did you know when youtook out your two-battery patent that some 
one else had suggested a two-battery system shortly before ?—No, 
I did not know that. I had been trying for some time to divide 
the old single battery, but the difficulty was the question of expense. 
The railway companies would not pay more, aud what I was 
endeavouring to do was to divide the battery into two without 
increasing the cost. 

Further cross-examined, PLAINTIFF said it was true that in 
certain cases the railway companies now found their own batteries, 
but Messrs. Stone had fought to the last gasp to prevent it, and get 
the railway companies to accept their patent battery system with 
the installation. Iu some cases they were successful, but in the 
other cases they were not strong enough and had to give way 
and allow the railway companies to supply their own batteries. 

Examined as to the magnetic switch which formed part of 
plaintiff's claim, MR. GILL said it was true magnetic control was 
a well-known thing, but it had not been applied to this particular 
form of switch before, and therein lay his claim. A certain 
necessity arose, and he invented something to meet that necessity. 

Models of the apparatus were erected in Court, and PLAINTIFF 
was cross-examined by MR. BOUSFIELD at considerable length upon 
them. With regard to the rocking arm, frictional gear, &c., upon 
which defendants proposed to pay plaintiff a royalty, MR. GILL 
said that he claimed a royalty upon the whole dynamo, because, 
without the parts in question, the machine would be useless. 

Questioned as to the cable, PLAINTIFF said that the reason why 
he put a wrapping of non-inflammable material next to the wire was 
in case the wire should get heated and fuse the adjacent rubber 
wrapping. 

A non-inflammable cable was an ordinary thing on the market ? 
—Not with rubber in it. We could not obtain it at the time, anyway. 
It is true there were cables with non-inflammable tape coverings, 
but they were no good for insulation. It was certainly no good for 
railway carriage lighting. The damp used to get in between the 
wrapping, and setting up a chemical action destroyed the conduc- 
tivity of the cable. His cable, besides being non-inflammable, was 
not open to this objection. 

Further cross-examined : PLAINTIFF said that defendants granted 
licences to foreign firms without asking his permission. He had 
never seen them, and did not know what was in them. 

Do you object to the terms of these licences ?—No, I never have 


done so, all I say is I ought to be consulted on the terms of them. 


(To be continued.) 


Babcock & WILCOxX, Ltp., r. EpwiN DANKS & Co. 
(OLDBURY), LTD. 


THIS case was in the list for hearing in the Court of Appeal, before 
the Master of the Rolls and Lords Justices Moulton and Farwell, | 
upon the plaintiffs’ appeal from a judgment of Mr. Justice 
Warrington. ; 

The action was brought to restrain the defendants from infringing 
Letters Patent No. 20,779 of 1898, granted to plaintiffs and Mr. 
J. H. Harrison for improvements in gas combustion chambers for 
steam boilers and other furnaces. Mr. Justice Warrington held 
that the plaintiffs had failed to establish infringement and dismissed 
the action with costs. He also dismissed the defendants' counter- 
claim, which attacked the validity of the patent. 

Before the appeal was called on, MB. COLEFAX, for the appellants, 
said that the case had been settled, and he wanted to take a consent 
order, but his learned friend on the other side was not present. 

LORD JUSTICE MOULTON said the learned counsel had better 
mention the matter then and take the order subject to the other 
side objecting afterwards. 

Mr. CoLEFAX said he understood that the defendants were 
willing to consent to judgment being entered for the plaintiffs for 
the relief asked for in the statement of claim. 

THE MASTER OF THE ROLLS: What about costs? 

Mr. CoLEFAX : We are to have costs. 

THE MASTER OF THE ROLLS: You had better take the order as a 
consent order. 

MR. CoLEFAX : I will indorse my brief “by consent,” and if my 
friend consents there will be no need to mention it again. 

THE MASTER OF THE ROLLS: No. 


E. M. F., LTD., r. W. BARNES & Co. 


In the Lord Mayor's Court on Friday, before the Recorder and a 
jury, plaintiffs sued defendants, electrical engineers and contractors, 
to recover £31 8s. 9d. for goods supplied. Mr. Frank Dodd appeared 
for the plaintiffs, while the defendante were not represented by 
counsel. Counsel for the plaintiffs stated that the defendants had 
pleaded in such & manner that the company were obliged to prove 
their claim. The only matter which was in doubt, however, was a 
counterclaim which had been raised by the defendants. In this 
counterclaim the defendants asked for damages for loss of customers 
which they had sustained by reason of the electrical goods which 
the plaintiffs had supplied being defective. The counterclaim came 
to alittle more than the amount the company were suing for. 
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The defendants did not counterclaim for the value of the fittings 
supplied, but stated that, owing to the goods being defective, they 
lost certain customers which they would otherwise have had. 
Counsel said he did not think that the counterclaim could be main- 
tained, as he thought it was too remote. The Recorder (interrupt- 
ing) said that he was inclined to think that the damages on the 
counterclaim were entirely too remote to be substantiated. After 
hearing the evidence of the defendants, the jury found a verdict for 
the plaintiffs on the claim and counterclaim, and judgment was 
entered accordingly, with costa. 


LJ 


CLAIM AGAINST TRAMWAY COMPANY, 


IN September, 1909, Miss Margaret Booth Day, of Belsize Road, 
Hampstead, cycled across the London United Tramway Co.'s rails 
at Chiswick, with the result that her machine slipped, and in falling 
she sustained injuries from a passing car. 

Before Mr. Justice Phillimore and a common jury, on Monday 
and Tuesday last, she said that the tram company’s rails were in a 
bad state of repair, and this fact caused the accident. She claimed 
£500 damages. The jury awarded her £77. 


e 


GOULD r. LEHWESs. 


THE rehearing of this action was begun in the King's Bench 
Division on Monday, November 7th, before Mr. Justice Ridley and a 
special jury. 

Mr. Atkin, K.C., and Mr. Douglas Bartley were for the plaintiff, 
and Mr. F. Gore-Browne, K.C., and Mr. H. A. McCardie for 
defendant. 

MR. ATKIN said the defendant was Dr. Edward Ernst Lehwess, a 
gentleman who held a scientist's degree in a foreign university, and 
who knew a good deal about electricity. He also knew a good deal 
about the promotion of companies, and especially motor and 
omnibus companies. The plaintiff was Mr. Chas. A. Gould, a 
gentleman of considerable financial position in America, and presi- 
dent of the Gould Electric Storage Co., which had acapital of five 
million dollars, and which was engaged in providing electric 
motors, The plaintiff had also the advantage of being Commodore 
of the New York Yacht Club, and was known as Commodore Gould. 
Dr. Lehwess went to America and met Commodore Gould, and 
by an agreement made on November Ist, 1906, between the plaintiff 
and defendant, it was agreed that the defendant should form a com- 
pany, to be called the Gould Storage Battery Co., to introduce into 
England the Gould Storage Battery, of which the plaintiff was the 
inventor and manufacturer in America. It was agreed that the 
company should have a cash capital of £25.000, and that the com- 
pany should start operations by letting out and maintaining 
batteries in five omnibuses of the London Electrobus Co. under a 
contract. On Noveinber 20th the defendant registered a company 
called the Gould Storage Battery Co., with a nominal capital of 
£25,000, and cables followed which led the plaintiff to believe that 
the company had been floated, and that there was a cash capital of 
£21.000. The plaintiff relied upon this contract, and delivered to 
the company 15 sets of batteries of 42 cells, each to be paid for by 
the company at the price of $800 per set at the end of six months. 
It was arranged that Mr. Vaughan should test the batteries, and 
the engineer passed them as satisfactory. In 1906 the defendant 
had taken a great deal of interest in the London Electrobus Co., 
and although nota director he was in a position to control the com- 
pany. which had a garage at Westminster and offices in Whitehall. 
The defendant was also largely interested in the London Electric 
Vehicles Co. After his visit to Mr. Gould in New York, Dr. 
Lehwess came to England with the object of supply- 
ing motors for the  Electrobus Co, Mr. Gould stipu— 
lating that the company should 
The defendant agreed to this and, in fact, deposited 810.000. 
He was to havea controlling interest—55 per cent. of the 
share capital of the company. On November 2nd the defendant 
did register the company, with the nominal capital of £25,000, 
but, said counsel, on the same day he caused it to be incor- 
porated with the Asiatic Banking and Trading Corporation, 
Ltd., a company registered in Guernsey, with a paid-up capital 
of seven shares, a company which had never done any busi- 
ness, had no property, and no directors. The plaintiff con- 
tended that the defendant did not register the company with a cash 
capital of £25,000, or, in fact, with any cash capital, and the com- 
pany had never paid for these batteries, and was not in a position to 
do so. The claim now was in respect of the goods supplied, 315,626 
= 3.208 los. and 813,776 = £2,828 15s., or otherwise for damages 
for these amounts. 

On Tuesday. MR. ATKIN read lengthy correspondence with 
reference to the testing of the batteries that had been sent over 
from New York to the London Electrobus Co. 


(Jo he continued.) 


MARCONI AND OTHERS r. THE BRITISH RADIO-TELEGRAPH AND 
TELEPHONE Co., LTD. 


WITH the consent of all parties. Mr. Justice Parker. sitting in the 
Chancery Division, has decided that the hearing ot this action shall 


not take place before November 28th. 


be a substantial one. - 


PROCEEDINGS OF INSTITUTIONS. 


Water-Tube Boilers. 


IN a paper read before the MANCHESTER ASSOCIATION OF 
ENGINEERS on October 22nd, Mg. D. WILSON discussed the advan- 
tages of water-tube boilers as compared with other types. He 
pointed out that 60 per cent. of the boilers used in electric power 
stations were of the water-tube type, and stated that in the course 
of many tests he had often obtained efficiencies as high as 78 per 
cent. and over, where the boilers were fitted with mechanical 
stokers and superheaters. Careful tests at the L. C. C. tramways 
power station, Greenwich, in March, 1909, on a boiler having 
4,780 sq. ft. of heating surface, and a grate area of 88 sq.ft, 
evaporating 19,391 Ib. of water per hour, with a superheat of 107° 
at 200 lb. pressure, showed an efficiency for the boiler alone of 
78°13 per cent., and a combined efficiency of boiler, superheater and 
economiser of 84°97 per cent. In London, where coal was expensive, 
the lowest fuel costs were obtained at ‘stations using water-tube 
boilers :— 


AVERAGE COST PER UNIT SOLD. 


Repairs and Total 
mainten- works 


Coal. ance. cost. 
d. d. d. 
West Ham Corporation Elec. Works 25 11 43 
Central Electric Supply Co. Eri 08 15 
Metro. Borough of Hackney sear 22 12 50 
11 ‘i Poplar 4s. “29 09 46 
St. Marylebone 29 21 64 
County of London Elec. Supply Co. 33 25 72 


And in the provinces, where coal was cheap: — 


Glasgow Corporation Electric Works 


(Tramway station) 98 1 08 32 
Leeds Corporation Elec. Works ... 17 12 37 
Coventry s - Wa 18 08 35 
Motherwell „ " ec 18 07 38 
Brad ford e: M e. 18 14 42 
Sunderland „ " .. 39 "13 42 


Having had under his charge an installation of 46 water-tube 
and 16 cylindrical boilers, he “did not find that the former cost 
more for repairs and maintenance than the latter. At Weet Ham 
the repairs and maintenance costs per annum averaged £7 per boiler 
of 1,900 sq. ft. heating surface; at Hackney, £7 10s. per boiler of 
3,000 sq. ft. ; and at Lots Road, £10 per boiler of 5,212 sq. ft. At 
Lots Road only 65 tubes had been replaced out of 15,360 in seven 
yeara ; and at Marylebone only six out of 5,750 in five years ; while 
at Wood Lane, where the boilers were habitually run at heavy over- 
loads, no tubes had been replaced in 10 years. 

The saving in space of the water-tube boiler, allowing for its 
overload capacity, was very great; with cylindrical boilers the 
evaporation per hour per square foot of floor space was about 21 lb. 
with Lancashire boilers, and 53 lb. at least with the water-tube 
tvpe. This was a very important matter where steam turbines 
were used. 

The margin for improvement in efficiency was very small; the 
total loss in the L.C.C. test was 22 per cent., and owing to the im- 
possibility of reducing the temperature of the gases to that of the 
water in the boiler, only a trifling saving was practically possible in 
the boiler—about 1 per cent. The temperature of the gases leaving 
the economiser could only be reduced by adopting artificial draught. 
which introduced other coste, and as the loss by radiation was 
about 5 per cent., the possible improvement was only about 2] per 
cent. 

'The cost of cleaning water-tube boilers at Lots Road was £7 each 
per annum, and.at Marylebone £6 per annum. 

Repairs and maintenance of brickwork at Marylebone and West 
Hain cost £4 148. and £5 respectively. 

By using the marine type of water-tube boiler, the whole space 
covered by the boiler could be utilised as grate area, and this had 
been done at the Carville and Dunston stations, at St Denis (Paris), 
and at the works of the Victoria Falls Co. in South Africa. 

Where large quantities of steam were required for heating pur- 
poses as well as for power, a great economy could be effected by 
using high-pressure engines, which received steam at 200 to 250 lb. 
pressure, and exhausted it at 40 to 60 lb. above atmospheric pres- 
sure. At a chemical works in Birmingham a recent test showed 
that in this way electric power could be generated at a cost of 
about 60 H.P.-hours for 1d. 

Care must be taken to prevent oil passing into the exhaust steam. 
if the latter was to be used for direct heating by contact with the 
liquid to be heated. This system had been adopted in several 
instances and there must be many installations in the neighbour- 
hood of Manchester, where the cost of new plant would speedily be 
recouped by the large saving that could be secured. 

A large firm of ironfounders in the Middlesbrough district were 
installing exhaust-steam turbines and high-pressure water-tube 
boilers with superheaters, the boilers being fired with blast-furnace 
gases; by this means the whole of the power used in the iron and 
steel works would be obtained from the wagte gases. Over 100 
Lancashire boilers, which had been fired with blast-furnace gas, 
were to be removed and replaced by water-tube boilers, which had 
been found more efficient than the former when fired with gas. 

Great econoinies could be effected by careful attention to the 
working of the boilers, by using purified feed water, keeping the 
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surfaces of the tubes and flues clean, and controlling the combus- 
tion; this was proved by the enormous reductions effected in fuel 
costs at various large electric power stations during the past five 
years. l 


Institution of Electrical Engineers (Newcastle Local 
: | Section). 


ON October 31st the chairman, MR. C. FARADAY PBOCTOR, delivered 
his inaugural address, the subject being Practical Education.” 
Referring to his experience on the Continent in 1881, he compared 
the foreign with the English factory hand, to the disadvantage of 
the latter as regards personal neatness, orderliness and elementary 
education, though the latter possessed greater initiative. He sup- 
ported his criticism of present-day methods of education by quota- 
tions from the papers read at the British Association, urging that 
insufficient attention was given to the use that the student was 
making or was intended to make of his education. Sir John Gorst 
had said that more technical and practical instruction should be 
given to the children in the elementary schools. In the case of 
candidates applying for posts, a long list of examinations passed 
tended to depreciate the chance of success of the candidate, since it 
indicated a want of practical experience and implied lack of 
observation. Such a man must have gained his knowledge from 
books, whereas the processes in use in factories were far in advance 
of the text-books. Tha want of appreciation shown by the 
theoretical. student for his practical associates in college or works 
often led'to a breach between the theoretical and practical sections 
of a works, and to a want of efficiency, especially in the theoretical 
departments. s "TOM 2 

Mr. Proctor gave examples from his own experience to show the 
importance of attention to detail in practical work and of close co- 
operation between the practical and theoretical departments as well 
as the commercial department. He went on to point out the 
successful achievements of Germany and America, as compared with 
this country, which he ascribed to a good combination of capital 
and labour, theory and practice, backed by good commercial ability. 
He believed in the innate abilities of the British, but considered 
that they were handicapped by the lack of practical education. 

Mr. Proctor concluded by advocating the adoption of the metric 
system and decimal coinage, declaring that the problem was 
how to obtain a majority in favour of greater efficiency in life and 


learning. 


Private Plant for Factories. 


IN a paper read before the BIRMINGHAM AND DISTRICT ELECTRIC 
' CLUB, MR. VERNON C. BROOK said that there were many 
instances in which it would pay to put down a plant rather than 
take a supply from the supply authorities, apart from those cases in 
which a public supply was not available. The most important 
factor to consider in most cases before putting down a private plant 
was that of capital outlay. Providing the necessary capital waa 
available, the question to be considered was whether the money 
involved could be more advantageously spent in additional pro- 
ductive machinery.or on alterations, with a view to improving the 
efficiency of existing plant. The question could only be dealt with 
on its own individual merits, but he pointed out that it was 
not only a question whether the space occupied by the generating 
. plant could be better used if covered by productive machinery, 
because the space required by generating plant was but a very 
small proportion of the total area of any works. As an example, 
he would take the case of a works requiring 1,000 H.P. to drive it, 
and assumé it to be electrically driven from a private generating 
plant, the total cost of which, including buildings and chimney, 
would be roughly £10,000. If then this £10,000 were to be spent 
on additional productive machinery, £8,000 was available for 
machinery, the remaining £2,000 being required for the buildings, 
land, &c., in either case. But the building would not be nearly 
large enough to accommodate £8,000 worth of machinery occupying 
some 3,500 sq. ft., as the 1,000-H.P. plant would only occupy about 
500 sq. ft., or one-seventh. The money required to build the neces- 
sary 3,500 sq. ft. would.not be seven times £2,000, but four times, 
leaving only £2,000 for machinery, which sum would not be enough 
to buy machinery to fill the space. Both figures would have to be 
adjusted until the proper balance was obtained, say, two-thirds of 


the original for buildings, and the remaining third for machinery, 


giving £3,333. It was very questionable whether the sum would 
bring in as good a return as would have been the case had it been 
spent on generating plant producing energy at one-third of a penny 
r unit. | : Et 

ud" was seldom that a private generating system had to spend so 
much money as a public supply company on its transmission 
apparatus. This fact tended to keep down the cost of energy 
in the case of the private plant In the mills of Messrs. Ashworth, 
Hadwin & Co., Ltd., of Fairfield, who had recently put down their 
own generating plant and electric driving, one generating unit was 
an 800-Kw. turbine set. The running cost of this was :—Coal, oil, 
waste, and stores, 132d. per unit; interest and depreciation, repairs 
and maintenance, 131d. per unit; total, 363d. Messrs. Watson Bros., 
Linwood, had a 500-Kw. plant in two units of 250 kw. The 
average cost of a month's run was 337d. per unit, the number of 
units generated averaging about 55,000. Another factory had a 
generating plant consisting of two 500-KW. turbo-generators, the 
average load on which was 880 KW. The total cost per unit 
generated came out at '32d. : and the success of a private plant from 
the financial standpoint lay in the two items--load factor ‘and 
efficiency. l l 


The turbine was fast coming into popular favour for private 
generating plants. Less floor space was required for a given size 
of engine, the foundations need not be so heavy or expensive, and 
the reduced steam consumption of the heavier sets was con- 
siderably in their favour. Large gas or oil engine units were rapidly 
coming to the fore. A large gas-engine installation complete, with 
producer and all auxiliaries, was more costly than a steam installation, 
complete with boilers, &c., but against this was the fact that the gas 
engine was more economical as regarded fuel consumption than any 
known external combustion engine. The cost of upkeep was 
practically the same in each case. With respect to smaller sizes of 
gas engines for small generating plants, it was very difficult to beat 
the suction-gas system as regarded economy and prime cost, though 
the upkeep of such plants was rather high. A 50-Kw. set, 
running on town gas at 2s. per 1,000 cb. ft., working 53 hours per 
week and generating 106,000 unite per annum with a 35 per cent. 
load factor, cost per unit 1°23d. The same plant, working on suction 
gas cost 985d. The figures for a 200-KW. gas-driven set having a 
25 per cent. load factor and producing 438,000 unita per annum, 
working on producer gas, came out at 0°735d. per unit. The 
figures would not hold good for a lighting plant only, as the 
load factor would be very much lower, aud the cost per 
unit would rise considerably. Where a public supply was 
not available, the author. would recommend gas engines 
and producer plants for installations from 10 to 50 H. P., high 
speed reciprocating steam engines or oil engines, such as the Diesel 
and vertical or horizontal gas engines, for powers from 50 to 500. 
From 500 H.P. the oil engine dropped out and the steam turbine 
came in. For the small powers below. 10 H. P., petrol and paraffin 
sets were particularly suitable, being both simple:and efficient, . The 
cost of running thé Diesel oil engine, from figures obtained by 
the Daimler Motor Co., came out at a little over ‘3d. per unit. It 


must be understood, however, that they have a particularly high- 


load factor. Gas and oil engines cost from about £25 per KW. 
complete with plants of about, 50 to 80 H.P., down.to £15.complete 
in plants of 500 H.P., there being little difference in the cost of oil 
engines compared with gas engines. 

As to whether alternating or direct-current plants should be 
installed, there had been a great diversity of opinion, bát latterly it 
had been in the direction of alternating current. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Eclipse Heaters. 


With the publication of its new Electric Heating Catalogue, the 
ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., of Cheston 
Road, Aston, announces the introduction of three new patterns of 
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Fig. 1.—ORNAMENTAL ECLIPSE HEATER. 


heaters, in cast-iron, and of ornamental appearance. We illustrate 
two of these heaters, the larger one, standing 23? in. high, having 
art glass panels at the front and sides, and consuming 1} units per 
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hour ‘at? full heat, while the smaller size, 14 in. high, is provided 
with a copper reflector, and consumes ! unit per hour. 


Fig, 2.— ECLIPSE HEATER WITH COPPER REFLECTOR. 


Ew 


The catalogue illustrates numerous artistically designed heaters 
in copper, brass, iron, &c., also lamp radiators, railway and ships’ 
heaters. Complete data are includel in each case. l 


Secret Conversation Intercommunication Telephone. 


A system of intercommunication telephones has just been intro- 
duced by the STERLING TELEPHONE AND ELECTRIC Co., LTD., of 
200, Upper Thames Street, E.C., which combines with absolute 
secrecy a number of ingenious and valuable improvements. It is 3 


FIG. 3.— STERLING SECRET TELEPHONE: TABLE PATTERN. 


double-line system throughout, a cable containing as many pairs of 
conductors as there are instruments being led from each station to 
a central distributing board, where the whole of the connections 
are concentrated, the method of connection employed being 
extremely simple. The unique feature of the instruments is the 
provision of a distinct visible calling signal, in addition to the 
usual audible signal; the former takes the form of a small 
incandescent lamp over each lever. which remains alight until 
the call is answered. thus indicating the line on which the call is 
received. On pressing the lever beneath it the lamp goes out, the 
two stations being then connected on a double line, and totally 
isolated from all other circuits, so that the conversation can neither 
be interrupted nor overheard. If the person called is not present, 
so that no answer is received, the signal lamp goes out when the 
caller hangs up his telephone. There is always one lever in the 
down position, and it may happen that a callis received upon that 


particular line, the signal lamp of which is out of circuit ; in that 
event an auxiliary green lamp lights up, and indicates that the 
call has come on the line in question. Depressing one lever, of 
course, restores any other that may be in the depressed position. 

A person whose instrument is in use cannot be called until he 
has finished his conversation. Should anyone attempt to call a 
post that is engaged, the fact is automatically revealed to him in 


Fig. 4. —TELEPHONE FITTED INSIDE DESK. 


this way: whenever an effective call is made, a buzzer sounds in 
the callers instrument as well as at the remote station; if the 
caller's buzzer does not sound, he knows with absolute certainty 
that the person he wants has not been called. | 

A common battery is used for calling, and local batteries for the 
microphones. The appearance of the instrument is shown in fig. 3, 
which is the table pattern. A wall pattern is also made, and fig. 4 
shows how conveniently it can be adapted to the interior of a roll- 
top desk. The table instrument can also be mounted on a handsome 
pedestal, and an installation comprising a large number of tbese 
has recently been carried out by the Sterling Co. 

pe 5 shows the appearance of the connection board, inside and 
outside. 


Fic. 5.—CoNNECTION BOARD. 


Gallois Flame Are Lamp. 


This lamp is being placed on the market by the WELLS ELEC- 
TRICAL Co., of 73, Cheapside, E. C., who are the sole agents for 
Great Britain. It is of the vertical carbon type, as shown in the 
accompanying illustration of the interior, with regulating mechanism 
of the differential type. The shunt and series solenoids A and B 
(fig. 7) are separate, and are provided with cores, a b, suspended from 
a beam E by chains, al, b}, the beam being carried on knife-edges e. 
The ends of the cores are coned to give uniform pull, and the shunt 
core is ballasted with a weight in conjunction with the counter- 
weight 5* The carbon-holders are carried by a flexible cord or 
chain passing over the pulley /, and the upper holder is heamer 
than the lower, so that their tendency is to run together. A train 
of gearing ending in a star-wheel F! controls the pulley, being 
coupled to the rocking beam by a link El; the frame carrying the 
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train is mounted upon knife-edges eocentrio to the axis of the 
pulley f, so that when the frame is tilted, the star-wheel being 
held from turning by the stop /!, the pulley is rotated slightly, 
and the aro lengthened or shortened. The series core is provided 
with an air dash-pot C of special construction, the piston having 
holes cd, and a light aluminium diak c! beneath it, supported 
by the screw o. On closing the circuit the series solenoid is 
atrongly energised, and tends to cause an abrupt downward motion 
of the core, but the aluminium disk, acting as a valve, closes the 
holes in the piston ard brings the dash-pot into play. The shunt 
dash-pot is similar, but inverted. On the cessation of the current, 
on the other hand, the carbons are liberated by the free fall of the 


Fics. 6 AND 7.—GALLOIS FLAME Ake LAMP AND MECHANISM. 


shunt core, and come together quickly. In normal working the 
dash-pots exert only a weak control, allowing the beam to respond 
to the least differences of pull of the two solenoids, and to keep the 
arc steady: and when the arc burns to too great a length, the 
shunt core descends sufficiently to allow the star-wheel to rotate 
slightly, feeding the carbons, after which the shunt core rises and 
the star- wheel is again stopped. l 

For continuous current, the upper (positive) carbon is cored and 
the smaller negative is solid. The lamps can work three in series on 
110 volts, or five on 200 volts. They are also made for alternating 
current, and work with either ordinary or flame carbons. A variety 
of patterns is made. 


BUSINESS NOTES. 


Eiffel Tower Pumps.—Tzur WonTHiNGTON Pump 
Co., LTD., have secured the contract for installing in the Eiffel 
Tower, Paris a complete new installation of electrically-driven 
pumps. The existing steam installation, which was put into posi- 
tion some years ago, was manufactured by the same firm ; it is, we 
are informed, at the present time in first-class condition, and is 
offered for sale by the company. "We understand that it is owing 
to the very satisfactory working of the steam set that the order 
for the electrical plant was placed with the Worthington Co. when 
the electrification was decided upon. 


Book Notices. Log Book of Electric Light Installation. 
Issued by Hubert Russell, 40, Sackville Street, London, W. 
Price 30s. net. This log book is a remarkable production: a log 
book de lure. It is. handsomely bound in leather, and is foolscap 
size, the paper being of excellent quality. Its purpose is to provide 
for a complete detailed record of the working of a private electric 
light installation, over a period of five years, superseding loose 
sheets of paper and other ephemeral registers, and doubtless the 
handsome get-up of the book is meant to impress the attendant 
with the importance of keeping it up-to-date and in good order. 
The printed matter comprises a glossary of electrical terms, outline 
particulars of the installation with blanks for data, price lists of 
lamps, stores, &c., instructions for working the dynamo, forms for 
a daily, weekly and quarterly record of the hours of running of the 


engine, and for meter readings, instructions for working acoumu- 
lators, forms for a monthly record of the E. M.. and speoific gravity 
of 111 individual oella, forms for recording the daily running of 
an electric motor, and forma for extracts from inspectors’ reporta, 
and for a monthly statement of the detailed working costs of the 
installation. It will be seen that the log book is very comprehen- 
sive, and that if such a log were conscientiously and fully posted 
it would constitute a record of great interest and value to the 
owner. The different sections are made readily accessible by sub- 
stantial index slips, and the volume js evidently designed to endure 
five years’ hard wear without materia] depreciation. | 

“The LC.S. Student," the journal of the International Corres- 
pondenoe Schools, Limited, Kingsway, is now provided with a 
weeekly edition or supplement compiled by the Students’ Aid 
Department, and containing & register of vacancies for technically 
trained employés. 

The ’hysical Review. Vol. XXXI, No. 4, October, 1910. Lancaster, 
Pa.: The Physical Society. 

The Collega Quarterly. No. 4, August, 1910. 
Working Men's College. Price 6d. 

Technical Dictionary in Six Languages. By Alfred Schlomann. 
Vol. X., Motor Vehicles. London: Constable & Co. Price 12s. net. 

" Transactions of the Illuminating Engineering Society,” Vol. V.. 
No. 6, June, 1910. Easton Pa: The Society, Price 75c. | 

“ Proceedings of the Engineers’ Club.“ Vol. XXVII. No. 4, October, 
1910. Philadelphia: The Club. 

" Procecdings of the American Society of Civil Engineers.“ Vol. 
XXXVI, No. 8, October, 1910. New York: The House of the 
Society. 


The Turin Exhibition.—In view of the great amount 
of public interest which has been aroused by the work of the 
Exhibitions Branch of the Board of Trade with regard to Brussels, 
Vienna and Buenos Ayres, it may be interesting to give some 
account of the next great undertaking for which the new organisa- 
tion is making itself responsible in Turin. This is to be held 
under the auspices of the Italian Government, and as in the pre- 
vious cases, is to be of an international character. Than the 
Valentino Park, no finer site could have been found for such an 
enterprise, and it is satisfactory to know that in these grounds the 
British Section is to hold the most commanding position. Turin 
hasa population of 400,000 inhabitants. It possesses the finest 
armoury in the world, and, in addition, has tbe advantage of 
numerous beautiful museums, art galleries and monuments princi- . 
pally in bronze. From a picturesque point of view, few cities could 
be more delightfully situated. On three sides it is surrounded by 
the Alps, the Maritime Alps and the Ligurian Appenines, while on 


Melbourne: The 


the fourth, far into the distance, stretches the fertile Lombardian 


plain. With such a setting, the Exhibition, which stands at the 
end of the Corso Vittorio Emanuele II, cannot fail to be attrac 
tive. The Exhibition grounds extend along both banks of the Rive: 
Po, and are in the Valentino Park, quite close to Porta Nuova, the 
Central Railway station. About 500 ft. from the left bank of the 
river and 35 ft. above it, in a most commanding position at the 
south-east end of the Park, is the magnificent main facade of the 
buildings for the British Section, which alone, with part of 
the Italian Section, stands on the side nearest the city. The front 
of the buildings takes the form of a crescent, and is surmounted by 
a central dome with smaller domes supporting on either hand. 
The British Pavilion has been isolated aud rendered practically 
fireproof. Every precaution has, in fact, been taken both by the 
Exhibitions Branch of the Board of Trade, and by the Italian 
authorities, to prevent such another disaster as occurred in Brussels. 
The space available for occupation by the representatives of British 
industry within the Section, is 20,000 square metres, and signs are 
not wanting to show that, however successful were the efforta of 
the Exhibitions Branch in Brussels, Buenos Ayres and Vienna, the 
Turin Exhibition is likely to create a record. 


Prometheus Cooking.—We have received from thie 
BRITISH PROMETHEUS Co., LTD., a card giving particulars of the 
electric cooking operations carried out with Prometheus apparatus 
in the kitchen of the firm's staff dining club. For the week ending 
October 29th, an oven, two vegetable cookers, a plate-warmer and 
kettle were in use; 54 diners were supplied with 162 courses, 44 6 
units being used, the average cost per person per meal for energy 
(at Id. per unit) working out at £d. The firm intend to issue weekly 
cards, giving data as to the meals, cost, &c., which should interest 
everyone engaged in developing electrio cooking. 


The Lighting of the Balmoral Castle.“ — The Royal 
visit to South Africa has naturally received much attention at the 
hands of the daily Press, but among the numerous details appearing 
therein, little mention has been made of the great preparations 
which were made in order to administer to the comfort of the Duke 
of Connaught and his suite during their voyage. The lighting of 
the luxurious saloons of the Balmoral Castle was effected by means 
of tantalum lamps. This is only one of a large number of ship 
installations proving that the tantalum metal lamp is again 
favoured for use on steamships. The apartments of a first-class 
steamship are very similar to those f the latest palatial hotels, 
and among the many other important details of the voyage to the 
Cape, no attention has been spared which would tend to bring the 
electrical installation to the utmost perfection. 


Peebles-La Cour Motor-Converters,—An order has 
recently been placed with MEssrs. BRUCE PEEBLES & Co., LTD., 
of Edinburgh, for 16 motor-converters of 475 Kw. each for one 
supply company. We understand that this makes an aggregate of 
36,700 KW., comprising 76 machines, ordered from the firm since 
January last. 
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Trade Announcements.—Messrs. E. M. F., Lrp., have 
opened their new showroom at 212 and 213, Upper Thames Street, 
London, E.C., where they are’ showing, amongst other goods, an 
extensive collection of new designs of electroliers, pendants, brackets 
and art brasswork, also ship, mill and factory fittings made at their 
Walsall works, together with electric heating apparatus. 

THE FELGATE INSTALLATION Co., of Reading, have opened a 
branch office at Pembroke Road, Sunninghill. 

THE ALLMANNA SVENSKA ELECTRIC Co., LTD., who are the sole 
representatives in this country of the Allmanna Svenska Elektriska 
A.B., of Vesteras, Sweden, have opened offices at Norfolk House, 
Cannon Street, E.C. The Swedish concern, has to ite credit, some 
of the largest hydro-electric and other installations in the world, 
and the English branch is prepared to undertake schemes of a 
similar nature. 

Messrs. G. A. HARVEY X Co., Lewisham, London, S. E., have 
recently erected special plant for the manufacture of perforated 
lead for accumulators and other electrical apparatus.  . l 

MEsSR8. FALK, STADELMANN & Co., LTD., announce that they 
have appointed Mr. G. Falk, who has been connected with their 
business for the past 10 years, as manager of their Glasgow branch, 
in succession to the late Mr. A. C. Taylor. There will be no change 
in the representation or general staff. 

We have visited the showrooms of Messrs. H. WITTUSSEN & Co., 
27, Shoe Lane, E.C., who are specialising in all sorts of glassware 
suitable for electrical purposes. They are showing a fine selection 
of samples, many of which are their own specialties. As they 
specially appeal to the wholesale trade, Messrs. Wittussen will 
welcome representatives of the wholesale and factoring houses to 
examine their samples at any time. 


Silvertown Belting.—One of the many liues of their 
business for which THE INDIA-RUBBER, GUTTA-PERCHA AND 


TELEGRAPH WOoRES Co. LTD., have a world-wide reputation is 


«4 Silvertown " belting, both rubber and balata. Quite a large and 


. mportant contract has just been fulfilled to the order of Messrs. 
Spencer & Co., Ltd., of Melksham, for the Hull and Barnsley Rail- 
way Co. Two large rubber belts (shown in the illustration ready 
for despatch) are to be used for loading vessels with coal at the 
Hull Docks by a new patent conveyor system which has already 
been successfully applied by the North-Eastern Railway Co. for the 
same purpose, and for which Messrs. Spencer & Co. have the sole 
rights of manufacture and supply. The plant will be electrically- 
driven. The belts are 953 ft. and 929 ft. long, and weigh 
12,0714 lb. and 11,7401 lb. respectively. 


Capital Reduction.— The petition for contirming the 
reduction of the capital of ROBERTSON ELECTRIC LAMPS, LTD., AND 
REDUCED, from £100,000 to £35,000, is to be heard in London to-day, 
November 11th. 


Dissolutions and Liquidations.— TRLEGRAPH AND 


TELEPHONE INSTRUMENTS, LTD.—This company has approved 


agreements for the sale of its patents and property, made between 
the company, J. H. Webb and Helsby Wireless Telegraph Co., Ltd., 
and is accordingly winding up voluntarily. Creditors should send 
particulars of debts, &c., to the liquidators, Messrs. A. Baker and 
J. H. Webb. 25, Victoria Street, S. W., by November 23rd. 

S.M.H. TRAMWAYS SYNDICATE, LTD. -A meeting of creditors 
will be held.on November 12th, at 13, St. Helens Place, E.C. 

NYE X Co., motor dealers, electricians, &c., 69, Leather Lane, 
E.C.— Messrs. R. C. Budge, P. J. Budge and R. G. Nye have dis- 
solved partnership, Mr. R. C. Budge retiring. The remaining 
members of the firm will attend to debts, &c. 

MIDGLEY 8S ELECTRO-THERAPEUTICAL Co., Ltp.—This company 
is winding up voluntarily, with Mr. F. Murgatroyd. 4, Clarence 
Street. Manchester. as liquidator. The liquidator has authority 


— 


to sell the business to Chas. Midgley, Ltd. A meeting of creditors 
is called for November 15th. E endi 3 YY 2E 

Lupw. LoEWE & Co., LTD.-- A meeting of creditors will be held 
at 80-32, Farringdon Road, E.C., on November 18th. Creditors’ 
claims to Mr. G. W. Goodchild, liquidator. 

Rosson & COLEMAN, electrical engineers, Haymarket Lane, 
Barras Bridge, Newcastle-on-Tyne.— This partnership has been 
dissolved by mutual consent. Mr. Arthur Charles Coleman is 
retiring from the firm, and Mr. Robert Edward Robson will in 
future carry on the business. | 


Catalogues and Lists—Messrs. FIELDING & Pratt, 
LTD., Gloucester.—Circular showing their suction gas engines and 
plants and oil engines. 

MESSRS. GRIFFITHS BROS. & Co., Macks Road, Bermondsey, 
London, S.E.—Circular giving some particulars concerning their 
"Ohmaline" air-drying varnish and curves, &, of insulation and 
breakdown-tests made in 1908 at the National Physical Laboratory. 

THE BRITISH METAL ENGRAVING Co., LTD., Kingston-on-Thames. 
Large postal card (including inquiry postcard) relating-to their 
name-plates. 

Messrs. TETLEY & Co., Falcon Electrical Works, Bedford Street, 
Greengate, Salford.—12-page well.illustrated list stating prices of 
their various Falcon " water-tight ship and mill fittings for carbon 
and metal-filament lamps. Surely the printer has adopted a new 
way of spelling “filament” and " vitreous” | - 

Messrs. Cookson & Co., 59-61, New Oxford Street, London, W C.— 
Several revised trade price lists (November) have just been issued, 
dealing with accumulator accessories, ignition accumulators, traction 
batteries for cars and electric launches, plates for ignition and 
traction work, electric side and tail lamps—all of which they carry 
in stock, | 

Messrs. CHAS. PRICE & Son, Broadheath, near Manchester.— 
12-page illustrated list of their vertical type paraffin and petrol 
engines, and small one, two, and three-cylinder electrio lighting seta. 

MESSRS. PRITCHETTS & GOLD, LTD., 58, 
Victoria Street, London, S.W.—Circular 
giving tabulated details of rates of charge 
and discharge, dimensions and prices, of 
Pritchett 25 and 50-volt accumulators. 

Messrs. W. T. NICHOLSON X CLIPPER 
Co, Ltp., King Street, Salford, Manchester. 
— Booklet containing necessary instruc- 
tions, with appropriate illustrations, for 
the working of their Klincha belt tool 
and fasteners. Copies will be sent to any 
reader interested in belt fastening. 

INTERNATIONAL TIME-RECORDING C0. 
151-155, City Road, London, E.C.—80-page 
booklet entitled Pictorial evidence, in 
which appear half-tone illustzations of the 
Bundy, International, and Rochester. auto- 
matic time recorders as they stand in 
service in various public works, railways. 

S tramways, factories, &c. 
pem THe ELECTRIC AND ORDNANCE ACCES- 

— SORIES Co, LTD. Cheston Road, Aston. 
Birmingham. — New 16-page catalogue 
(F 84) giving full descriptive particulars 
with illustrations, sizes, code-words, prices, 
and so on, of the “ Eclipse electric 
heaters. Three new patterna have been 
introduced, unlike any others on the 
market so far as we know. Two of them are 
illastrated elsewhere in this issue. Other 
patterns are exactly as last season, but in 

| certain cases price reductions are shown. 

Messrs. BEST & LLoyp, LTD., Cambray Works, Handsworth. 
Birmingham.—34-pege catalogue (No. 80) of the Best" electric 
heaters ;-some excellent examples of lamp radiators—from two to 
six lamps—are shown, also a number of non-luminous types 0 
which we published illustrations a few weeks ago. A fine cata- 
logue (No. 79) of close upon 190 pages of electric light fittings 
has also been issued. This, as the reader will know from what we 
have already said in these pages, contains a splendid variety of 
choice designs of brackets, electroliers, drop pendants, candle 
fittings, ceiling fittings, and so forth. Both catalogues give pro, 
those in the fittings catalogue being stated in both English an 
French, as are also the fittings descriptions. These pabilioi n 
are being issued to the electrical trade generally throughout the 
British Isles, &c. 

Mrsers, MAGUIRE & GATCHELL, LTD., 7, Dawson Street, Dublin. 
—Pamphlet describing the Price " high-efficiency electric wane 
which consists of heating coils wound on a sheet-iron tube qo 
surrounded by a second tube, the combination resembling hort B 
heating apparatus. It is claimed that on this system the hea : 
uniformly distributed, instead of forming a column of hot air s = 
over the radiator itself. The temperature of the coil is a i 
and the system is claimed to be ideally simple, effective and e 115 
It comes into action directly it is switched on, and is free nm 
time-lag inseparable from the use of water for heating. The sy 
has been used to great advantage in greenhouses, garages, &. T 

THE SUNBEAM LAMP Co., LTD., Park Road, Gateshead. e 
catalogue of 430 pages has been issued by this company. um fi 
lamp inakers at any rate, need no introduction to the RM soni 
industry in either this or any other country. Though the 
"Sunbeam" has generally been associated with lamps UP ions 
present, the company has of late widened the scope of its h the 
so that in this catalogue lamps occupy only a small proportion. Sons 
space, " Everything Electrical" being the idea of the finn a ed; the 
pilation. The list is very fully illustrated and well arrange 
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different sections are printed in different coloured inks, setting up a 
sort of sectional relationship between the respective classes of 
material. It would be vain for us to attempt to enumerate the 
great variety of manufactures that are here illustrated and priced, 
but in order that readers who may not yet have seen the publica- 
tions may obtain a fairly accurate idea of the nature of the contents 
we give a rough index to the six sections into which it is divided. 
Section 1, Sunbeam carbon and metal-filament lamps and 
radiator lamps; Section 2, accessories and sundries (switches, cut- 
outs, switchplates, fuseboards, tubing and fittings, watertight 
fittings, insulators, &c.); Section 3, power material (ironclad 
switches, main switches, power fuses, motor-starters, circuit- 
breakers, transformers) ; Section 4, electrical instruments (ammeters, 
voltmeters, portable instrumenta, testing sets, leakage indicators): 
Section 5, cables, telephones, bells, indicators, pushes, cells, Kc. ; 
Section 6, electroliers and fittings, including hall lamps, standards, 
brackets, signs, heating apparatus, radiators, shades, kc. The last- 
named section is the most extensive; it contains a number of adver- 
tising sign specialities. Whilxt many of the designs follow 
conventional lines, there are a large number of new patterns of 
fittings which are more particularly designed for use with Sun- 
beam high-voltage lamps. Amongst the accessories is a new 
type of flat switch which obviates the use of a wood block owing 
to the groove in the base, and is therefore cheaper to install. At 
the end of the book we find occupying many pages a full tele- 
graphic code for everythiny in the list, including code-words for 
every description of "Sunbeam" lamps. This section will, no 
doubt, add to the value of the catalogue to the electrical contractor 
and buyer. 


THE BASTIAN ELECTRIC HEATING SYNDICATE, LTD., 91 to 93, 
Palmerston House, London, E.C.—-List No. 2 just issued is a 22- 
page pamphlet containing full particulars and illustrations with 
prices of Bastian (Quartzalite) electric cooking and heating appa- 
ratus, including several types of heaters, aluminium heater frames, 
ovens, hot-plates, table heaters, urns, flat-irons and coffee perco- 
lators. A neat showcard is also being issued, the central feature of 
which is an illustration of the ‘‘ Quartzalite" Rat-trap type. 
Copies of this card can be obtained by the trade on application to 
the firm or to any of its wholesale agents, of which there are 13. 
A report of test recently made by the Westminster Electrical Test- 
ing Laboratory testifies that a Bastian type A heater rated at 200 
volts and 3°5 amperes, has been run for 4,000 hours on an unregu- 
lated commercial! circuit, the terminal voltage being from 200 to 
210 volts, without any failure taking place, and without signs of 
imminent failure. 


MESSRS. JAMES KEITH & BLACKMAN Co., LTD., 27, Farringdon 
Avenue, London, E.C.—Circulars relating to their K. B.“ combined 
blower and motor. . 


Mr. G. BRAULIK, 8, Lambeth Hill, London, E. C. Price leaflet 
concerning metallic-filament lamps. 


Farthing .Regulations,—Conmenting on our recent 
article on Earthing Regulations in Practice,” and a letter on the 
subject in our last issue, Mr. Sarsfield W. Martyn writes to point 
out that the "M.P. Wiring System," described in our issue of 
September 2nd, provides a continuous earth-connected metal sheath- 
ing, and that every piece of exposed metal is earthed, while the 
system is both exceedingly simple and safe. and extremely cheap. 
PA will send particulars to any reader who would like to have 

m. 


Foreign Trade Information.—The handbook to the 
Commercial Intelligence Branch of the Board of Trade should be in 
the hands of every firm which is doing export business, for it gives 
full particulars of the kind of information that is held available by 
the department. It is only by a study of this pamphlet, or by per- 
sonal trial of the willingness and ability of the branch to assist, that 
a full knowledge of the facilities that are available at home and 
abroad can be obtained. More than this, we think we need not say. 
The handbook can be bought for 2d. from Government printers, 
bookstalla of the department itself, and, indeed, almost anywhere 
by ordering. "E 


For Sale.—The Belfast Corporation electricity. depart- 
ment has for sale a quantity of scrap metal. The Swansea Harbour 
Trust have for disposal two compound engines and two generators. 


The G.P.O..has for disposal a quantity of telephone exchange . 


fittings at Glasgow. See our advertisement pages in this issue. 


Price Reductions.—MESSRS. Siemens Bros. & Co., 
LTD., Caxton House, S. W., are advising the trade that owing to the 
fall in the market price of rubber, they are making a further 
reduction in the prices of V.I.R. wires and cables. Altered discounts 
for their October, 1910, interim price list are announced. 


. LIGHTING and POWER NOTES. 


Accrington.— At its meeting, on Thursday last week, the 
Burnley R.D.C. consented to Accrington Corporation supplying the 
districts of Altham and Reedley Hallows with electricity for public 


and private purposes, and decided not to oppose the Council's 
application to the B. of T. for a provisional order. 


Acton.—Our local correspondent writes: I gather from 
a reliable source that there are 12 members—exactly one-half of 
the Council—whose efforts will be directed in strenuous opposition 
to the handing over of the electricity undertaking to the Metro- 
politan Electric Supply Co. Locally, the feeling obtains that, in 
view of what has transpired since the Council's decision, the com- 
peny will seriously consider the promotion of & Bill in Parliament, 
particularly in view of the fact that the "blocking of such a 
measure is certain. Copies of the resolutions adopted by the rate- 
payere have already been forwarded to the Government depart- 
menta, and certain councillors have also interviewed several of the 
high otlicials of the B. of T. and placed before them full and com- 
plete information respecting the present position of the under- 
taking. At an emergency meeting of the D.C. on Tuesday, it was 
decided to obtain the ratepayers' opinion, by means of a post-card 
referendum. 


Ashford (Kent).—The U.D.C., on November 3rd, re- 
ceived from the East Kent Electric Supply Co., Ltd., a request for 
consent to ite application for a provisional order for electric light - 
ing. The Clerk advised the Council to keep a free hand and not 
to prejudice itself, and eventually the matter was referred to the 
Lighting Committee. With reference to the rural district, which 
is under two Councils, certain parishes near Ashford, which are 
growing largely, were omitted in the statutory notices served upon 
the R.D.C.s, as they were thought to be included in the urban 
area. Both the East and West Ashford Rural Councils have been 
asked to waive their right of receiving the notices. 


Atherton. (Lanes.).—A statement having been sub- 
mitted to the Electricity Committee of the U.D.C., as to the 
amount spent out of the loan of £10,000, sanctioned in 1903 for 
electric lighting purposes, the Council has decided to apply to the 
L.G.B. for sanction to a loan of £5,000 repayable within 25 years, 
to meet further capital outlay. | 


Australia,—The Victorian Government proposes to 
install an electrical plant at the State coal mine at Wonthaggi, at 
& cost of about £25,000. It is intended to provide power for 
haulage underground and on a surface tramway running from the 
brickworks to the mine and the township, for lighting, pumping, 
and ventilating the mine, and for lighting the town. 

À proposal is on foot for the duplication by the Hampden Shire 
Council (Victoria) of the electric lighting plants at Camperdown 
and Terang, at a cost of £2,900. 

The Mildura (Victoria) Shire Council intends to borrow £3,500 to 
pay for the existing electric lighting installation at Mildura, and 
for duplicating the lighting and power plant. 

The St. Peter's (N.S.W.) Municipal Council has under considera- 
tion the question of the installation of electric lighting. 

A public meeting was to be called at Traralgon (V.) to.conaider a 
proposal to set up an electric light and power plant at that place. 
The cost of the work, to provide 275 H.P., is estimated at £2,750.— 
Board of Trade Journal. 


Beckenham.—The U.D.C. having applied for sanction 
to borrow £11,000 for the purposes of its electricity undertaking, 
Mr. H. R. Hooper, L.G.B., opened an inquiry last week. The clerk 
said the money was required for mains and services (£5,000), free 
wiring (£5,000), and meters (£1,000). They had £7,000 under a 
local Act for free wiring, and £20,000 sanctioned by the Local 
Government Board, out of which had been spent £24,870 5s. 5d. 
The total capital sanctioned under the local Act was £38,000 and 
£107,751 through the Local Government Board, or a total of 
£145,751 borrowing powers. On general account £116,089 118. 8d. 
had been spent. The Inspector asked for details of the figures 
sanctioned by the Board, and the clerk said that as they extended 
over a period of 10 years, to ask for them at a moment's notice was 
unfair.—The Inspector: If we cannot get the figures, we cannot 
go on with the inquiry ; I have no difficulty elsewhere in obtaining 
the figures of capital expenditure. I want to know the amount of 
the balance in hand, and how it is arrived at.—The Clerk: You 
are told here (in a tabulated statement) what the sanctioned capital 
is.—The Inspector: May I ask you not to argue.—The Clerk: I 
decline to be dictated to. In the course of further discussion, the 
Clerk said free wiring did not pay, because of the amount of the 
loan, and the fact that the repayment was limited to 10 years.— 
The Inspector said that £27,000 having been spent on free wiring, 
he thought it was time to see whether the undertaking was a 
success, and he adjourned the inquiry until he could obtain the 
details that he required. 

The U.D.C. proposes to open a showroom, office, and model 
kitchen in connection with the electricity works. m 


Birmingham.— An interesting departure has been made 
by the Electric Supply Department of the Corporation. This is 
an exhibition of electrically-driven machinery located in the show- 
room of the premises at Dale End, which was opened two years 
ago, but has been enlarged in order that consumers might have 
greater facilities for instruction in the most efficient methods of 
applying electricity for motive and other purposes. The display of 
plant is well up to date, and is arranged to show the operation of 
the H.T. and L.T. systems for power consumers, The demonstra- 
tions, which have been witnessed every day by a large number of 
business men, will be continued until the 15th inst, and it is 
intended to follow them up by displays in the use of domestic 
eleotrical appliances for cooking. 
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Canada,—The Montreal Board of Contro] has decided 
that the huge electric signs now fixed to many of the large build. 
ings in the town must be removed, During a recent storm a 
number of these signs were blown down with serious consequences 
to several passers-by. 


Chelmsford, — The wardens of St. Mary's Church 
propose to install electric apparatus for blowing the organ in place 
of the present hydraulic power. Å 


Chepstow.—The Gloucestershire C.C. has consented to 
overhead wires for the transmission of energy being used by the 
Chepstow E.L. and Power Co., between Castleford House and Sid- 
bury Park, Tidenham. 2 


Continental Notes.—SwEDEN.—On October 29th, the 
large power plant at Trollhüttan, the most famous waterfall in 
Scandinavia, was inaugurated. The plant, which can now deliver 
40,000 H.P., will be finished in 1911, and will then have & capacity 
of 80,000 turbine H.P., representing a flow of 250 cb. m. per second. 
When the Swedish lake Vänern is regulated and all the waterfalls 
utilised, the State will dispose of no less than 180,000 H.P. Up to 
date the costs amount to 11,300,000 kr. When lake Vänern 
has been regulated, for which purpose the Riksdag has already 
granted 22,800,000 kr, a new power canal is to be built with a 
capacity of 100 cb. m. per second. This regulation includes the 
rebuilding of the Góta Canal as far as Trollhättan, so as to make 
direct navigation possible from the North Sea to lake Vauern ; the 
scheme, when accomplished, will be of immense importance to the 
commerce and industry of western Sweden. About 100 m. below 
the junction of the two canals is the big flood-gate, the largest in 
the world. It is 9 m. high, 187 m. wide, and weighs 60 tons. 
The dynamo house is built for eight turbines of 10,000 H.P. each, 
and direct-coupled three-phase generators of 9,000 K. v. A. The 
voltage is 10,000—11.000 volts. "The generators were built by the 
Allmüüna Svenska Elektr. A.B., at Västeras. The transmission 
lines have a total length of 122 km., covering a great part of 
western Sweden. 

GERMANY.—A large electric undertaking is contemplated in the 
province of Pommern, at an estimated cost of 6,900,000 marks. A 
central station is to be built at Koslin, to supply that district and 
four neighbouring districts and a portion of four others, the cost 
being shared by all the districts concerned.— Annalen der Elektro- 
technik. 

A district central station is to be built at Gross Strehlitz, 
in Schlesien, for the supply of local agricultural and industrial 
requirements, and also for the working of a railway over the 
Annaberg mountain to the railway station at Leschnitz.— Annalen 
der Elektrotechnik, 

AvusTRIA.—The Austrian State Railway authorities have decided 
to establish a plant at the railway works at Villach for the 
reneration of electrical energy for lighting and power purposes. 


Crompton (near Oldham),—After hearing the report 
af a deputation which visited Rochdale and Oldham, the Sewage 
Committee has decided in favour of are lighting at the Newhey 
Sewage Works. 


Darlington.— At a meeting of the T.C. on the 3rd inst., 
Mr. Wooler moved the adoption of the report of the Electricity 
Committee, and referred to the experiment they were making with 
the lighting of Cleveland Avenue, where four electric lamps had 
been fixed, each fitted with two 32-C.P. Osram lamps and very effec- 
tive reflectors. The lamps are switched on and off automatically, 
and the charge to be made is the same as that for single-mantle 
gas lamps. Mr. Wooler said he thought it might be found desirable to 
substitute these for gas lamps. Alderman Bartlett raised a question 
as to a proposal of the Committee to give a discount of 10 per cent. 
to consumers for power purposes entering into an agreement for 10 
years. They had spent £80,000 on the works, and the profits in 
nine years had only been £1,800. If they reduced the charge for 
electricity for power as proposed, they might sell less gas for that 
purpose. He moved that the matter be sent back for reconsidera- 
tion. Alderman Barron seconded the motion. The amendment 
was adopted. 


Dewsbury.—The T.C. has decided to extend the mains 
to supply the premises of the Standard Patent Glazing Co., Calder 
Dyeworks, at à cost of £325. The Yorkshire Electric Power Co. 
has asked the T.C. to consent to its supplying current to manu- 
facturers at. Ravensthorpe for lighting purposes in premises where 
it is used for power. 


Dundee,—As a result of the alterations subsequent to the 
last municipal election, Mr. W. Don retires from office as chairman 
of the Electricity Committee, having been re-appointed a magistrate. 
We learn that Mr. Don has been of great service to electrical 
interests, and the result of his influence has been shown in the 
rapid strides made by his department since he first became chair- 
inan. He is succeeded by Mr. J. M. Nairn, who also has had con- 
siderable experience on the Electricity Committee. 


Dunfermline.—An agreement has been signed by the 
T.C. with the Fife Electric Power Co., under which the T.C.'s Elec- 
tric Lighting Order is transferred to the company. The Order may 
be retransferred to the Corporation at the end of 30 years on pay- 
ment of the then value of the undertaking. 


Tast Cowes,—The U.D.C. proposes to substitute elec- 
tricity for the present suction gas plant at the waterworks, and the 
Isle of Wight Electric Light and Power Co. has been asked upon 


à 


what terms it will fix a 20-H.P. motor, and the cost of energy. It 
js thought that the cost of electrio power will be only half that 
of gas, : 

Felixstowe,.— The U. D.C. has asked the Suffolk Elec- 


tricity Supply Co., Ltd., to reduce the charges for energy for 
lighting to 6d. per unit all the year round, and to allow reasonable 
discount to consumers for prompt payment of accounts, 


Hove.—Messrs. Handcock & Dykes have been engaged to 
make an inspection of the plant at Holland Road electric light 
generating station at the end of the current year, and to report to the 
Lighting Committee preparatory to the annual audit of accounts, 
at a fee of £7 7s. 


India.— According to Indian Engineering, 25 sets of 
electric train-lighting equipments are being supplied by Messrs. 
Stone & Co., to the East Indian Railway. 


Leyton,—The U.D.C. has decided to apply to the L.G.B. 


for a loan of £7,000 for & turbine and dynamo with condenser, an 
additional cooling tower, pipe work, switchboard and accessories. 


Limerick.—With farther reference to Mr. Clayton's 
report on the electric lighting undertaking, which was briefly 
mentioned here last week, the Corporation E.L. Committee last week 
held its adjourned meeting to consider this report. Mr. P. T. 
M'Namara, borough electrical engineer, submitted a report in which 
he denied the accuracy of the adverse conclusions arrived at by 
Mr. Clayton. According to a report in the Freeman's Journal, there 
was a long and, at times, very acrimonious discussion. Mr. J. G. 
O'Brien proposed, and Mr. P. Bourke seconded, a motion that Mr. 
M'Namara be asked to resign from his position, and that s 
thoroughly qualified man be got to take over the work of the power 
station, and so save the ratepayers of the city the £35,000 invested 
in the concern. Alderman Donnellan proposed, and Mr. John 
Dalton seconded, a direct negative. Ona poll 14 voted for, and 12 
against, Mr. O'Brien's motion, and the Mayor (who did not vote) 
declared it carried as a recommendation to the Corporation. No 
one who read the Limerick note in our last issue will be astonished 
to hear that the Electric Lighting Committee has recommended 
the Corporation to ask the electrical engineer to resign. 


London.—WESTMINSTER.—The St. James's and Pall 
Mall E.L. Co. proposes that it be authorised to use the disused 
flame arc lamps and mains from Regent Street to erect in Piccadiily 
Circus, say, three steel posts of approved design, in positions to be 
selected, each post to be, say, 35 ft. in height and to carry four of the 
lamps. The company offers to provide and erect the posts and the 
12 arc lamps, and to maintain them under contract with the 
Council for a period of five years for the full normal hour of 
lighting under the terme of the Council's specifications and require- 
menta, free of all charge and cost to the Council. The company 
expresses the hope that the Council will recognise the bund fide 
nature of the offer, which will enable lighting experiments to be 
continued for their mutual information. The company further 
offers, in the event of any improved lamp or method of lighting by 
electricity being introduced during the period of the contract, to 
change over (by arrangement with the Council) to such a system. 
The electric arc lamps proposed to be erected in Piccadilly Circus 
will not be in place of, but additional to, the high-power gas lig ht - 
ing to be provided by the Gas Light and Coke Co. under the new 
publie lighting contract. The Committee has decided (subject to 
the usual sanction) to accept the offer of the company. 

KENSINGTON.—T wo 7-H.P. electric motors are to be substituted 
for the gas engines at present in the Warwick Road Depot. "The 
approximate cost of the motors is put at £190. The Brompton and 
Kensington Electricity Supply Co. is to provide the necessary cable 
for connecting the motors for £9, and it will supply power at 1d. 
per unit. 


Newcastle Emlyn.—The ratepayers at a meeting on 
Thursday night considered the offers made by the Electric Light Co. 
to the District Council for lighting the streets with electricity, and 
though no resolution was adopted, the majority of those present 
were in favour of the offer made to light the urban area each night 
during seven months of the year, rather than that for the whole 
year. 


Ottery St. Mary.—Messrs. Purves & Co., of Exeter, 
who are about to carry out an E.L. scheme for the town, have 
applied to the U.D.C. for the exclusive right to erect poles in the 
streets for carrying overhead wires. The Council on November 3rd 
referred the matter to a Committee. 


Port Clarence.—Extensions are being made to the 
electrical equipment at the Haverton Hill Wells belonging to the 
Salt Union, Ltd., of Port Clarence, in the area of the Cleveland and 
Durham Electrical Power Co. The company is putting up a new over- 
head line with three cables at 2,750 volts for the purpose of supplying 
these wells. At the further end of this pole line new sub-station 
plant is being installed in the existing building. This consists 
chietly of three transformers which are controlled by switchgear of 
the pedestal type on the H.T. side. and protected by fuses of the 
Reyrolle type on the I. r. side. The current is employed at the 
wells for the centrifuyal reservoir and well pumps, which are driven 
by three-phase motors. The motors are of the Westinghouse type. 


Rhondda.— In connection with the Welsh colliers' strike, 
several thousand men last week stormed the Glamorgan Colliery, 
overpowering the police, in order to take possession of the colliery 
power plant, with a view to preventing further use of the under- 
ground. machinery. Although the attack failed, a state of siege 
has since been maintained. 


Grimsby.—In regard to the contract with the T.C. for- 
the supply of electricity to the Great Central Railway Co., Which 
expires on the 23rd inst, a new agreement is to be entered into for 


the.continuance of the supply to June 30th, 1911. 


Selby.—The U.D.C. on November 2nd decided to ask 
the B. of T. to extend the Council's E.L. order for three years, 
the Board having written intimating that no steps had as yet been 
taken in the matter. 


Settle.—The question of the advisability or otherwise of 
having an electric lighting installation at the Settle (Yorks.) 
Hospital came before the D.C. last week and was deferred. 
The Lighting Sub-Committee recommended the Council to adopt 
electricity, and upon a question being raised as to the cost, it was 
stated that the installation would mean the expenditure of about 
£200. 


Siam.— The Siam Electricity Co., Bangkok, has obtained 
a concession from the Siamese Government for introducing electric 
light in the capital, on the west side of the river.— Cummercial 
Intelligence. 


South Africa.ä— The East Rand Mines Co. recently 
commenced the construction of new air-compressor and electric 
generating plants on a large scale. A 3,000-KW. Willans-Dick, 
Kerr turbo-alternator was installed, and this is now beiny supple- 
mented by a 6,000-Kw. set by the same makers, for supplying 
three-phase current at 3,150 volts and 25 cycles. Willans surface- 
condensing plants have been provided in both cases. l 


 Stevenage.—Mr. W. R. Walton, of Manchester, has 
informed the U.D.C. that he has applied to the B. of T. for an 
extension of time of six months for carrying out the E.L. order. 


 Stoke-on-Trent.—The T.C. has decided to lay another 


feeder from the Burslem Works to Newport Lane in order to pro- 
vide a duplicate supply for large power users, at a cost of £1,000. 

Power consumers have been asked to relieve the motor load as 
far as possible during the peak load in the winter months, viz., 
4 to 6 p.m. 


Stourbridge.— Ironworks at The Lye, Stourbridge, 


which have been taken by a Bilston gentleman, are to be electrically: 


equipped for the rolling of small iron rounds and light steel 
sections, . 


Stretford.—Mr. T. L. Miller has been- reappointed by 


the U. D. C. as consulting engineer to the electricity undertaking, at a 
fee of 25 guineas, to cover the following services: —- (a) Such con- 
ferences as may be necessary from time to time with the Committee, 
or ite chairman or engineer; (5) preparation and submission of 
quarterly reports on the working of the station and condition of 
the plant. i 


Tasmania.—The proposals of the Complex Ores Co. 
(Melbourne) in regard to utilising the Great Lake for tbe production 
of power, include the installation of units of 5,000 H.P. at the power 
station and the erection of metallurgical works. The estimated 
outlay is £200,000 for the first unit of the power plant, headworks, 
transmission and metallurgical works. If necessary, 100,000 H.P. 
could be obtained from the lake, or more than sufficient for the 
industries and railways of the State. 


- Walsall.—The Electricity Committee of the Corporation 
has received an intimation from the L.G.B. that the proposals of 
the Committee with respect to the proposed loan of £23,225 for 
extensions are generally satisfactory, and that, on being supplied 
with an amended estimate, it will sanction the loan. 

The details of the agreement with Messrs. Lambert Bros. 
(Walsall), Ltd., to supply current to the new works in Green Lane 
have been approved. 


Wellington (Somerset).— At a meeting of the U.D.C. 
on November 3rd, it was reported that certain alterations, which 
would be for the benefit of the town, had been made in the terms 
of the prov. order being applied for by Messrs. Purves, of Exeter. 
The Council deferred its decision pending further consideration of 
the matter in Committee. 


Winchester.—The T.C., on November 3rd, decided to 
apply for an Act of Parliament to enable the Council to purchase 
. the undertaking of the E.L. and Power Co. 


Wolverhampton.—The annual report of the Corporation 
Electricity Committee to the T.C. contains the following statement 
of unite sold during the year ended June 30th, 1910 :— 


v Lighting. Power, ' Traction. Total. 
Year ended June 30th, | 
1910 ET wee 1,304,768 6, 226,152 1,488,608 9,019,528 
Corresponding period l 
last year ... 1,244,612 4.135,169 1,471,632 6,851,413 
` Increase © 60,156 2,090,983 16,976 2,168,115 


Mr. H. R. Hooper, L.G.B. inspector, on Tuesday held an inquiry 
into an application by the Corporation to borrow £20,925 for the 
purposes of the electricity undertaking. The town clerk explained 
that out of the proposed loan it was intended to pay &1,425 for 
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‘land, an agreement having been virtually arrived at by corréspond- 


ence.- for -was-60- years; with repayment out-of 
revenue. For the extensions at the electricity works the sum of 
£19,500 was asked, this including the following items: Additional 
plant at Commercial Road station, £10,835 ; additional buildings and 
plant at refuse destructor, £4,200 ; new workshops and equipment, 
£1,850 ; for services to consumers’ premises, &., £1,000; over- 
expenditure on a loan of £20,000 sanctioned November, 1907, 
£807 7s. 11d. ; contingencies and miscellaneous items, £807 128. Id. 
The present capacity of the works was 4,640 Kw., and the maxi- 
mum load in 1909-10 was 3,880; and after allowing for spare plant 
there was a deficit of 740 Kw. Evidence having been given by Mr. 
C. E. C. Shawfield, the electrical engineer, and others, the Inspector 
remarked that the capital of the electricity undertaking was getting 
rather heavy. He struck out the sum of £1,000 charged for eer- 
vices to consumers’ premises. The Inspector also said that when, as 
seemed likely in about 12 months’ time, another application was 
made for power to extend the boiler house, anything else that was 
wanted for the concern might then be embodied. As the result of a 
conversation, amended figures were submitted as follows: Addi- 
tional plant at Commercial Road, £9,600 ;-refuse destructor, which 
was £4,200, increased to £4,650 ; application for £1,850 in respect 
of new workshops and equipment withdrawn pending further con- 
sideration. The Inspector intimated that any amended plans sub- 
mitted would be granted without the necessity for further inquiry. 
The sum of £1,000 for consumers' services, as stated, was struck out ; 
£807 excess expenditure on loan withdrawn ; and £807 for contin- 
gencies was reduced to £400, 


Worcester.—The Electricity Committee, in its efforts to 
make the city electricity undertaking pay, has come into conflict 
with local electricians. The Committee proposed to establish a 
sales department, and to act as agents for manufacturers of heating 
and cooking apparatus, and motors. When the proposal came 
before the Corporation, it was referred back to the Committee for 
further consideration. The Committee had a conference with local 
electrical contractors, and on the Committee's behalf it was stated 
that it did not purpose to undercut the local tradesmen and agents. 
It was suggested that members of the Committee should, meet 
representatives of the electrical industries with a view of fixing 


terms on which motors and other appliances should be sold by the 


electricity department, so as to prevent unfair competition. The 
representatives of the electrical trades refused to recognise any 
form of trading by the Electricity Committee, and they stated that 
they should oppose, through their trades’ association, any act of 
the Committee which could be construed into trading. The Com- 
mittee eventually resolved, by the casting vote of the chairman, to 
ask the Corporation to allow the electricity department to pass on 
to local contractors, or to manufacturers of heating and cooking 
apparatis, and motors, any orders obtained, and to charge a com- 
mission at such a rate as will prevent undue competition with 
traders already selling such apparatus, but on the distinct under- 
standing that the department does not undertake the sale of 
fittings or lamps, or the wiring of houses, and that the Council is 
not to be liable for the price of the goods sold. The proposal was 
to come before the City Council on Wednesday. 


Wrexham.— The T.C. has passed a resolution in favour 
of the promotion of the Bill of the I.M.E.A., seeking powers for 
local bodies to supply fittings and to do wiring work. 


TRAMWAY and RAILWAY NOTES. 


Bingley.—On Tuesday evening a special meeting of the 
District Council was held, when resolutions were passed proposing 
certain conditions in reply to a suggestion from the Keighley Cor- 
poration that the latter should run cars through Bingley on the 
trackless system. The Council adopted a resolution that the appli- 
cation of the Keighley Corporation for the Council's permission to 
the running of such cars be not entertained for any term exceeding 
14 years, and that the Council grant the Corporation the privilege 
of running such cars on its present motor-omnibus route for a 
period of 14 years on the conditions that a payment of £350 a year 
be made for wayleaves; that the same fares per mile be charged as 
in Keighley ; and that the Corporation supply electricity in bulk 
to the Council, if required, at the lowest rate, and subject to such 
conditions on other matters as might be agreed upon between the 
Council and the Corporation. The chairman made a statement that 
a Sub-committee had considered the question, and came to the 
conclusion that the present moment would be inopportune for the 
Council to provide trams or electricity for itself. 


Continental Notes.—GERMANY.—A scheme for the 
construction of an electric railway between Wesel and Emmerich- 
Huthum, a distance of about 28 miles, is at present under con- 
sideration. : 

Some experiments with electric traction are about to be carried 
out on the Lanhan-Dittersbach section of the Prussian State Rail- 
ways in Silesia. - 

Plans are being prepared in respect of a projected electric tram- 
way between Sosnowice and Misslowitz, Silesia. 

A fresh instance of municipal co-operation with private enter- 
prise in Germany is represented by the formation of the Upper 
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Rhenish Railway Co. by the South German Railway Co., the New 
Rheingau Electricity Co., the Rhenish Schuckert Co., the South 
German Discount Co., and the City of Mannheim. The object of the 
new company is to establish a network of suburban electric lines 
around Mannheim, and the sphere of activity comprises southern 
Hessen, the north of Baden, and, indirectly, the Rhenish Palatinate. 
The working capital amounts to £400,000, and the City of Mann- 
heim, which has assured itself of 51 per cent. of the share capital, 
has undertaken to guarantee a loan of £800,000. It is intended 
that the undertaking shall be managed by one representative each 
of the South German Railway Co. and of the Rhenish 
Schuckert Co. 

ITALY.—The Bollettino Finanze. Ferrovie (Rome), of September 
22nd, notifies that the Italian Public Works Committee has 
approved an application for a concession for the construction and 
working of an electric railway from Argegno to Lanzo d'Intelvi.— 
Board of Trade Journal, 


Brighton-Worthing.—It is stated that the promoters 
of the tramway scheme between these towns intend to proceed with 
their Parliamentary application. The Hove T.C. is strongly opposed 
to the idea. : 


Devonport.—The Tramways Co. has applied to the 
B. of T. for an extension of time of two years for completing the 
light railway. The T.C. will offer no objection. 


Haslingden,—The B. of G., on November 8rd, approved 
of an agreement referring the dispute between.the Assessment 
Committee and Accrington Corporation respecting the assessment 
of the tramways, to arbitration. Mr. Woolley (Accrington) said 
the good spirit in which the queetion was being met was illustrated 
by the fact that, in any event, the costa of the arbitration would be 
divided between the Corporation and the Union. l 


Hull.—Parliamentary powers for extending the tram- 
ways in the city are to be sought by the T.C. 


India.—It is stated that the Darjeeling-Himalayan Rail- 
way contemplates the electrification of its line: it is suggested that 


the presence of water-powers in the neighbourhood will facilitate 
this. 


Japan.—.A syndicate is reported to have applied to the 
Japanese Government for a concession to construct and work an 
electric tramway between Kudan and Meijiro, a distance of about 
3 miles. ö 


Liverpool.— The Corporation has instructed the resident 
electrical engineer to proceed with the construction of further new 
cars for the tramway service during 1911, at the rate of approxi- 
mately one each month. 


Marsden (near Huddersfield).— The Clerk to the 
U.D.C. has been instructed to write to the Huddersfield Corporation 
requesting that when the latter applies for provision for the 
extension of its tramways, Marsden shall be included. 


Nottingham,—Mr. Walter Gath, the city auditor, in 
his annual report on the tramway undertaking, says that the 
reserve fund stands at £62,256. In view of the fact that the 
permanent way is now very much in need of relaying, the capital 
outlay on construction being £230,225, and assuming the renewal 
to cost half this sum, it will at once be seen that £62,256 will 
not provide two-thirds of the outlay required. The unwisdom of 
the policy of taking away such a large proportion of the profits 
(£5,150 was contributed this year in aid of the rates) i$ quite 
apparent. especially when complaints are made that the charge for 
electrical energy is too high. The Finance Committee, in its 
comments upon the auditor's report, says it does not propose to 
deal with Mr. Gath's observations on matters of policy—that is 
the business of the Council, and not the affair of the auditor. 


Plymouth,— The tramway manager is to obtain further 
particulars respecting patent trolley reversers, and is to submit 
an estimate as to the cost of applying the apparatus to the 
tramways. 


Quarry. Bank.—The Tramways Committee of the 
Brierley Hill U.D.C. has received from the Light Railways Com- 
mittee a letter enclosing copy of a communication from Messrs. 
Hawtayne & Zeden, wherein the latter mentioned that they were 
pursuing the light railways question, and hoped to be in a position 
at an early date to reopen the matter. 


Rawtenstall,—The result of the six months’ working of 
the through running arrangement of the Rawtenstall and Accring- 
ton cars has just been calculated by Mr. Stewart, electrical engineer, 
Rawtenstall. He states that the Accrington cars use l' units per 
car-mile, and the Rawtenstall cars 1'01 units, representing a saving 
on the Rawtenstall cars of 17 per cent. as against the Accrington 
cars, This means that Accrington will have to pay Rawtenstall 
£ 100 per year for difference in the current used. He adds that by the 
through-running arrangement they are practically saving one set 
of men. though there is no actual saving in current. Both 
Rawtenstall and Accrington are willing to run more through 
cars, but Haslingden is not agre2able at. present. 


Rochdale.—On the Srd inst. Lieut.-Col. Druitt, of the 
B. of T.. held an inquiry at Rochdale into the application of the 
Corporation to construct a double line of tramway in Whitworth 
Road from St. James’ Church tò Rope Street. It was stated that 
vince thé Core were rlin tà Whitworth tht trafic on that scetidon had 


increased by 100 per cent., and when they extended the service to 
Bacup, a8 was contemplated. it was expected the traffic would 
increase still more. 
Colonel Drnitt was present when the first electric car was 
run along the new street in Rochdale from the Esplanade to 
the bottom of Blackwater Street, and sanctioned the immediate 
commencement of a regular service of cars. The new street, which 
has been constructed in the heart of Rochdale ata cost of about 
£12,000, has been equipped with a double line of tramways. 


Rotherham.—After many months of consideration, the 
Corporation has sanctioned an alteration in the arrangements for 
cheap fares for workpeople; in future, weekly tickets are to be 
issued on all sections at a reduction of 334 per cent. upon the 
ordinary fares and single tickets at half-price before 8 o'clock in 
the morning. , 

South Africa.— KRUGERSDROP (TRANSVAAL).—It is pro- 
posed to construct tramways, which will be run by Edison-Beach 
storage batteries.— British and South African Export Gazette. l 


Wolverhampton.—From the annual report of the 
Chairman of the Corporation Tramways Committee to the Town 
Coumcil, is taken the following statement of traffic receipts, &c., 
for the first six months of this financial year, ending September 
30th last, as compared with the same period last year :— . 


' " 


Miles. Passengers. Receipts. R. p. c. . 
1910 T 565,844 5,369,516 £24,916 10°568 
1909 ... . 494,104 4,647,667 £21,726 10:568 


From the above figures it will. be seen that the total. revenue for the 
period referred to above shows an increase of £3,190 or '015d. per 
car-mile. The car-mileage also increased by 71,740. 

During the recent summer, the report adds, the traffic receipts 
have been considerably increased by special events taking place in 
the town, the principal of these being the aviation meeting in June 
last and the charity carnival in August. 


U.S.A.—According to  Eleríric Traction Weekly, the 
New York, New Haven and Hartford Railway has contracted with 
the Westinghouse Co. for the electrification of the Hoosac tunnel, 
which is 41 miles long, and approaches, making seven miles in all. 
Three Westinghouse turbine units, each of 5,000 H.P., with Le Blanc 
condensers, will constitute the power plant. ! 


* 


p — 


TELEGRAPH and TELEPHONE NOTES. 


All-Red Cables.—Writing to the Standard regarding 
the rumour published in that journal to the effect that the Atlantic 
cable companies were forming a trust, Mr. G. G. Ward, general 
manager of the Commercial Cable Co., states that his company 8 
not in combination with, and will not combine with, any other 
cable or telegraph company for the purpose of monopolising the 
Atlantic cable business, but will maintain its independence and 
render & competitive service. Further, the Postal Telegraph Co. 
of the U. S. A., which is controlled by the Commercial Cable Co.. 1$ 
and will continue, to be the strongest competitor of the Western 
Union Co. and its allies. 


Wireless Telegraphy.—The Aberdeen Line steamships 
on the Australian service are being fitted with Marconi wireless 
installations and submarine s‘gnalling apparatus. 


Japan.—The laving of a new submarine cable between 
Tanisui and Nagasaki, a distance of about 655 miles, has just been 
completed. 


Post Office Telegraphs.—The annual report of the 
Postmaster-General for the year ending March 31st, 1910, shows 
that 86,884,000 telegrams passed over the Post Office wires during 
the year, an increase of 24 per cent. Of these 70,422,000 were 
ordinary, 4,465,000 Presa, 10,259,000 foreign, 1,307,000 railway, and 
431,000 Government (free) messages. The receipts amounted to 
42.769.053, of which £2,170,896 was for ordinary, €145,339 for 
Press, and £452,393 for foreign telegrams. During the year 2H 
additional telegraph offices were opened, the total in the United 
Kingdom now being 11.291 Post Office stations, and 2,419 at rail- 
way stations, &c. 

Keyboard perforators have been found of great utility in con- 
junction with the Wheatstone antomatic system, and printing tele- 
graph apparatus is receiving special attention. Undulator 
apparatus has been successfully tried on the Bristol-Cork circuit. 
with a view to avoiding the use of repeaters on submarine cable 
circuits. 

The main underground telegraph line to the West has been com- 
pleted, and the wires between London and the landing places of 
the important cables starting from the West of England have been 
diverted to the underground route. The northern underground 
line has been laid as far as Edinburgh, the second London- 
Birmingham cable has been completed, and varions other under: 
ground connections have been established between important 
centres. During the present vear the work will be continued. and 
will result in a triangle of underground lines between London. Bir- 
mingham and Bristol, with extensions from these points thus pre 
viding alternative routes round the sides of the triangle. 

The foreign telegrams deait with show an increase of about 
838.000. Quadruplex working on the Baudot system hes been tntro- 
duted éxperitttntally 6h twb of the Antld-NetHetlithd wires. with 
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successful results, and it is proposed to make the arrangement per- 
manent. The examination of codes submitted, to the number of 
181, is approaching completion, and certificates will shortly be 
issued in favour of those which comply with the prescribed 
standard. On January Ist, 1911, the Anglo-Norwegian Telegraph 
Service will be acquired by the two Governments: a new cable will 
be laid between Newbiggin and Arendal, the joint property of the 
Governments and the rate will be reduced from 3d. to 24d. per word. 

During the year the Post Office acquired from the Marconi Oo. 
and Lloyd's their coastal wireless stations for £17,400, the pur- 
chase price including the right to use the Marconi patents free of 
royalty for 14 years, and the Marconi Co. and Lloyd's cancelled the 
agreement made between them in 1901, which had tended to impede 
the development of wireless telegraphy. There has been a sub- 
stantial growth in the business since the acquisition of the stations, 
and there is every prospect of a still more rapid extension. 
New stations will be provided round the coast, and shipowners are 
advised to proceed with the equipment of their vessels. The 
number of radio-telegrams dealt with by the Post Office was as 
follows : Outward to ships, 3,266, as compared with 1,817 ; inward 
from ships, 27,727, as compared with 22,732 in 1908-9. During 
the year 60 licences, covering 79 wireless installations, were 
granted, all but one for experimental purposes. At the end of the 
year there were six commercial licences (eight stations), five for 
private business (11 stations), 164 experimental (242 stations), and 
93 minor cases. Licences had been granted to shipowners, covering 
130 ships, mainly Atlantic liners. 

On the trunk telephone lines, 26,566,318 conversations took place 
inland, an increase of 3,064,294 ; the gross revenue was £662,845, 
averaging 5˙99d. per conversation, and from Continental calls 
£24,135 was derived. There are 643 trunk-line exchanges (45 
increase) and 2,666 circuits. 

During the year 127 P.O. telephone exchanges were opened in the 
provinces—100 in England and Wales, 16 in Scotland, and 11 in 
Ireland. The majority of the provincial exchanges yield no profit 
at present, but are expected to justify their existence in the future. 
The P.M.G. has arranged with the National Telephone Co. to pro- 
ceed with extensions in the outlying parts of arens served by their 
system. In addition to the exchanges mentioned, 62 public call offices 
with full facilities, and 39 rural call offices. with limited facilities, 
have been opened. The total number of lines connected with the 
Post Office provincial exchanges on March 31st was 23,635. and the 
exchange telephones rented were 33,330, compared with 30,937. 
The Glasgow telephone service is being reorganised and consolidated. 
The only remaining municipal exchanges are Guernsey (1,848 
stations). Hull (2.931) and Portsmouth (2,514). On the London 
Post Office telephone system there were at March 31st 64.200 tele- 
phones, an increase ‘of 9,075, and new subscribers were being con- 
nected at the rate of 150 per week. There were 766 call offices, 
479.899 miles of underground wire, 137.107 miles of wire rented by 
the National Telephone Co., 163.389 miles of subscribers’ lines and 
junction lines, and 128,054 miles of wire available for the develop- 
ment of the system. The length of underground wires increased 
by 32.102 miles. About 70 million calls were recorded, an increase 
of over 15 millions. Theamountof royalty received from the National 
Telephone Co. was £317,807, and from other licensees £2,783. 
About five million messages were telephoned for transmission as 
telegrams, and 163.100 for transmission as express letters; 
2,154,000 telegrams were delivered by telepbone. Rentals of private 
wires brought in 4 204.278. A considerable demand has arisen for 
wires in connection with fire-alarm systems, electric clocks, and 
telewriter installations. 

The total mileage of the Post Office wires, including spares, is 
now: public telegraphs, 310,039 : telephones, 601,980; private and 
leased wires, 258,106—total, 1,170,125. Of these 428,570 miles are 
aerial, 731,514 underground. and 10,041 submarine. 

The telegraph revenue of the year was £3,166,192, an increase 

of £67,710; the expenditure, including interest on the purchase 
price, was £4,182,559, an increase of £37,350, leaving a net deficit 
of £1,016,367. 
. The telephone revenue was £1,711,967, an increase of £183,012, 
and the expenditure, including repayment of capital, was 
£1,783,940, an increase of K 208.945, leaving a net deficit of 
£71,973. The capital expenditure on the trunk telephone service 
at the end of the year was £5,596,756, an increase of £913,960. 
The total capital expenditure on the telephone services amounted 
to £10,138, 128. 

On Tuesday last the new General Post Office building in King 
Edward Street, E.C., was opened for public business. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdeen.— The Great North of Scotland Railway Co. 


invite tenders for stores, including electric lighting material. 
T. S. Mackintosh, Secretary, Guild Street, Aberdeen. 


Australia, — November 19th and 22nd. Telephone 
cable and testing instruments, for the P.M.G.'s Department. See 
" Official Notices " October 7th. 

N.S.W.—November 16th. Telephone, telegraph. and electric light 
‘material for the P.M.G/s Department in New South Wales. See 

."Uffiisdi Noties“ October 21Iꝙ“b. . 


ED $i abe n * ; „ 


plant. for the East Greenwich generating station. 


January 4th, 1911.— Three multiple switchboards, for the P. M. G. “8 
Department in New South Wales. See Official Notices Novem- 
ber 4th. 

November 23rd. Cable, ironwork, pipes, conduits, switch boards, 
telegraph and telephone instruments. &c., for the P. M. G. s Depart- 
ment in Queensland. See Official Notices September 30th. 

December 29th. (/) Telephone cable, (^) battery and line material 
and instruments, for the P. M. G.'s Department in South Australia. 
See two Official Notices November 4th. 

February 6th, 1911.— Are lamp carbons, for the Sydney Corpora- 
tion Electricity Department. Specifications, City Electrical Engineer, 
Queen Victoria Markets, Sydney.— Australian Mining Standard. 


Austria,— November 20th. The Austrian State Railway 
authorities in Cracow are inviting tenders for the establishment of 
electric lighting plante at the railway stations at Rzeszow and 
Rzeszow-Staroniwa. l ' 


Bispham-w.-Norbreck.—November 21st. Gas producer 
and electrical plant for the proposed generating station, for the 
U.D.C. See “Official Notices" November 4th. 


Bootle.—November 17th. For supplying and fixing a 
complete installation of electric light at the new Balliol Council 
Schools. Specifications from the Borough Electrical Engineer. 


Brad ford. — November 12th. General stores for the 
Tramways Department of the T.C. for a year; Tramway Offices, 
7, Hall Ings (returnable deposit of £1 1s.). 


Chatham. — November 17th. Incandescent electric 
lamps for the T. C., for a year from January 1st ; C. Day, Borough 
Surveyor, Town Hall. l 


Colwyn Bay.—November 12th. Switch panel, including 
switches and instruments, for the U.D.C. See Official Notices 
October 28th. 


Egvpt.—November 30th. According to African Engin- 
cering, the latest date for sending in tenders for the water filtering 
and electric lighting plant required by the Egyptian Government 
for Beni-Souef is now November 30th. 


Gateshead,—November 24th. Arc lamp carbons (Form 
25). electric lamps (26), electric wires and cables (27). electric light 
sundry fittings (274), and glasses for electric arc lamps (334), for a 
year from January Ist, for the North-Eastern Railway Co.; E. H. 
Clark, Stores Superintendent, Gateshead. 


Hull.—November 15th. Unwashed slack for the Cor- 
poration electricity works. for 6 or 12 months (6 months, about 
11.500 tons; 12 months, about 22,000 tons); Electricity Offices, 
Sculcoates Lane. 


India, — December 1st. Overhead electric and hand 
travelling cranes, with rails, conductors. motors, &c., for the Cossi- 
pore station and sub-stations of the Calcutta Electric Supply 
Corporation, Ltd. See Official Notices’ to-day. 


Invercargill (New Zealand). — January 9th, 1911. 


Power-house plant, cars, rails, overhead material, wires and cables, 
poles, &c., for an electric trolley system, also street-lighting plant, 
for the Corporation. See Official Notices October 14th. 

London. L. C. C. December 6th. Ash-dust removing 
See Official 
Notices October 28tbß. 


December 6th. — Overhead electrical equipment for tramways 
between Putney Bridge and Wandsworth High Street. See Official 
Notices“ to-day. i 
' BETHNAL GREEN.— One thousand 100-volt, 22-C.P. metallic- 
filament lamps, for the Board of Guardians. See Official Notices 
October 28th. 


November 19th.—The Port of London Authority is inviting 
tenders for supplies for 12 months, including electric light carbons, 
incandescent electric lamps, glass and glassware, asbestos goods, &c. 
Manager, Stores Department, 106, Fenchurch Street, E. C. 

At the meeting of the Metropolitan Asylums Board on Saturday 
it was reported that the engineer-in-chief had gone into the matter 
of the alterations required to the electrical fittings necessitated by 
recent regulations under the Factory and Workshops Act. The 
work as rerards the laundry is estimated to cost £112, and as 
regards the workshops, &c., £265. "Tenders are to be obtained from 
a selected number of firms to carry out the alterations. 


South Africa.— The British and South African Export 
Gazette states that the Town Council of Queenstown, Cape Province, 
is inviting tenders for an up-to-date electric light installation for 
the town. 


Southampton.—2,000 radiator lamps, for the Corpora- 


tion Electricity Department. See Official Notices November 4th. 


(Continet on page 782) 
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SEBASTIAN ZIANI 


DE FERRANTI, 


President of the Institution of Electrical Engineers. 


IN the case of most men who have become famous, the successes 

of their lives have been achieved when they were of mature 
age. The infant prodigy, except in music, seldom achieves 
lasting fame. Certainly in science the great advances are 
usually the product of the years of maturity. In electrical 
science, however, the impression seems to be current that 
the pioneers have mostly been young men. But Volta was 
55 years old when he arfnounced the invention of the voltaic 
cell; Faraday was 40 when he discovered magneto-electric 
induction, and 54 when he made his great discovery in 
magneto-optics ; Edison was 30 when he invented the 
- phonograph, and 32 when his carbon filament was produced; 
while Swan, his rival in the discovery of the glow-lamp, was 
51. Davy, it is true, was only 23 when he discovered the 
carbon arc; Hertz was 30 when he demonstrated the exist- 
ence of electromagnetic waves; and Lodge was 43 when he 
publicly showed the wireless transmission of signals. But 
there are exceptions to every rule, and the man whose work 
is now to be reviewed furnishes a notable instance. 

Sebastian Ziani de Ferranti was born in Liverpool on 
April 9th, 1864, and is, therefore, still in the prime of life. 
He. was educated partly at Hampstead School, partly at 
St. Augustine’s College, Ramsgate ; and for a twelvemonth 
attended University College, London, when, at the age of 
16, a change in family circumstances cut short his 
educational courses, and he embarked on an industrial 
career. While yet at school he had shown an unmistak- 
able bent toward engineering. At 12 years old he, like all 
practical boys, had shown a passion for locomotive engines ; 
and when scarcely 15 he had fitted up his school with 
electric bells, the pushes for which, and not a little more, 
were of his own handiwork. In the summer of 1880, when 
living with his family in Camden Square, N., he built for 
himself a complete little dynamo, on the lines of the 
horizontal Siemens dynamo of those early days. What part 
this exercise played in determining his future career is not 
known, but within three months he. was engaged in 
the works of Messrs. Siemens Bros., at Woolwich, at a 
salary of 20s. a week. Behold him, then, embarked pro- 
fessionally as an electrical engineer, at the age of 16, and 
in the establishment best adapted by its associations and prestige 
to bring out the latent genius of the lad. It will be remembered 
that just at that date the shunt-wound continuous- 
current dynamo was making its début; that the 
alternator of Siemens (designed by von Hefner) was a 
novelty : that arc lighting, at the hands of Jablochkoff, 
Brush, Brockie and Crompton, was making its way ; and 
that the glow lamps of Swan, Edison and Lane-Fox were 
opening out new possibilities in lighting, and demanding new 
appliances and methods for the public supply of electric 
current. At Siemens's works young Ferranti was in the 
heart of the movement, But he was not long to remain 
an employé. He had ideas of his own to develop, and his 
sojourn in the Siemens establishment came to an end before 
two years had passed. In July, 1882, there was filed in the 
Patent Office by S. Z. de Ferranti and Alfred Thompson a 
specification for a new type of machine for generating 
alternating electric currents. In lieu of the bobbins of in- 
sulated wire or metal ribbon set around the periphery of a 
wheel, as in the older machine of von Hefner, the inventors 
employed a copper conductor of zig-zag form bolted firmly 
to the wheel. This was the celebrated Ferranti alternator. 
To the dismay of the inventors, they had barely filed their 
description when they discovered that Sir William Thomson 
(Lord Kelvin) had himself a few months earlier secured 
protection for a machine of similar type, though he had not 
worked out the construction as the younger patentees had 
done. An amicable arrangement was entered into, and for 
some years royalty was paid to Lord Kelvin on every Ferranti 
machine. The simplicity of the construction, and the very 
low resistance of armatures of this design, enabled these 
machines to be worked with greater horse-power, and to yield 
a corresponding larger output of electric power than any 
existing machines, An article on the subject in tha Dimes 


„ * MP 9s + E PME 


of September 16th, 1882, drew general attention to its 
merits. The Financier, of September 18th, announcing the 
registration of the new firm “ Ferranti, Thompson & Ince, 
Ltd.,“ with a privately subscribed capital of £240,000, to 
manufacture the new machine, stated: We are assured 
that this machine has already given results equal to /ive times 
that of any existing machine." This statement was subse- 
quently explained to mean that, as compared with any existing 
machine of the same size and weight, it would absorb five 
times as much power and turn it into its equivalent of 
electric light. An article in Engineering, of December Ist. 
1882, describing the Ferranti machine then installed in one 
of the arches under Cannon Street Station, enables one to 
recall that it ran at 1,900 R. P. u., and had a frequency of 
254 cycles per second; worked at 125 volts; yielded 156 
amperes, lighting 300 Swan lamps; weighed, complete, 1,500 


Ib. (or about 76 lb. per kilowatt) ; and took about 26 H. p. 


to drive, therefore having an efficiency of about 861, per cent. 
The price was given as £250, that is, about £12 per kilo- 
watt. Two other forms of dynamo-electric machine were 
designed that autumn by Mr. Ferranti ; one & small two- 
pole continuous-current dynamo, familiarly known as "the 
rabbit —with the exciting coils almost enclosing the arma- 
ture, as in Eickemeyer's design ; the other a commutatorless 
“ unipolar ” dynamo, on the plan later utilised in the mercury 
meter. By March, 1883, after some two-score machines had 
been completed, a larger one, to run at 300 K. P. u. 
and consume 123 H.P., was made; and within a couple 
of years a 500-H.P. size was attained. The destination of 
this machine was the scene of a new electrical enterprise, the 
Grosvenor Gallery lighting station. Early in 1854, Sir 
Coutts Lindsay, the proprietor of the Grosvenor Gallery, 
with whom were associated the Earl of Crawford and Lon 
Wantage, had sought powers to light the picture gallery and 
at the same time to supply the neighbouring shops in Bond 
Street. Excavating the cellars double deep, the boilers, 
engines and dynamos were duly installed, and Mr. Ferrant 
found himself the engineer toa pioneering enterprise in the 
public supply of electrical energy. No, sooner was this enter- 
prise begun than the need for accessories and appliances of 
all kinds began to be felt. Were meters wanted? Then 
Mr. Ferranti must design them. Were switches required? 
Then Mr. Ferranti must improve on the flimsy patterns 
hitherto supplied. Were alternating-current motors desired, 
then Mr. Ferranti must try to put into practical form the 
suggestions of M. Borel or of Mr. Arthur Wright. Amongst 
the matters which date from this period is the use of edge- 
strip coiled copper, first applied in the Ferranti meter. and 
adopted by Brown for the field-magnet coils of alternators. 
But the Grosvenor Gallery enterprise was destined to 
have a chequered history. Cramped within narrow cellars. 
in an expensive situation, and close to fashionable residences. 
where the inevitable noise of machinery, and the cartage of 
coals and ashes, were regarded as a public nuisance, it was 
soon found to be an unsuitable centre, though the overhead 
mains which radiated from it toward Piccadilly Circus on the 
one hand, and toward the Marble Arch on the oth. 
demonstrated the demand that had sprung up. Mr. Ferranti 
was not slow in grasping the larger features involved in the 
problem. Down to that time electrical engineers had talked. 
as some electrical engineers still talk, of a “ central " station. 
Ferranti perceived that to place a generating station in an 
expensive centre was a wrong principle; that it ought te 
be eccentric rather than central, situated outside or on tbe 
edge of the supply district, on some cheap site where coal 
could be cheaply supplied by railway or water, and wher 
large engines and large generators conld be grouped together 
to effect the necessary economies of management and supet- 
vision. But this placing of the generating station outside 
the area of supply involved another consideration of which 
electrical engineers had had little thought and less 
experience, viz., the employment of high voltages in the 
generators and in the mains or cables by which 
the electric currents were distributed. Pushed 3 
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little further, the problem resolved itself into one of 
transmission and transformation—and the alternating-cur- 
rent transformer was a tool with which the electrical engineer 
had hitherto had no familiarity. Further, the cable makers 
accustomed only to work for low voltages or small currents 
regarded a pressure of 1,000 volts with something like 
horror. When, therefore, Mr. Ferranti developed a mighty 
scheme to erect at Deptford, 6 miles from his distributing 
area in the West End, a generating station with engines and 
generators of 10,000 H.P., transmitting current at 10,000 
volts to sub-stations within the supply area, where trans- 
formers would reduce the pressure to a lower voltage for dis- 
tribution to the consumers, the daring nature of the pro- 


posals made the steady-going engineers look aghast. Such 
proposals were dangerous and revolutionary. After cx- 


perience with a few tens or hundreds of lamps to jump to a 
scheme to supply 
hundreds of thou- 
sands ; after work- 
ing al 100 or 200 
volts to rise to 
10,000, required 
an unusual amount 
of courage; and 
to supply an area 
as large as, that 
supplied | by the 
largest gas com- 
pany, by a net- 
work of electric 
mains, so as to 
put the  distri- 
bution of  elec- 
tricity on a foot- 
ing comparable 
with that of the 
distribution of gas, 
was indeed a very 
great undertaking. 
Yet Mr. Ferranti 
proceeded with 
firm confidence, 
and. in spite of 
adversities in the 
Grosvenor Gallery 
enterprise, the 
breakdowns of 
plant, the fires in 
consumers' houses, 
the harassment of 
litigation for cre- 
ating a nuisance, 
he pursued his 
great project. To 
the credit of all 
concerned, he was 
splendidly backed 
up by his finan- 
cial supporters, 
and in 1888 
the London Elec- 
tric Supply Co. 
was formed with 
a subscribed 
capital of 
£375,000. But there was one serious difficulty in the 
way. The use of transformers to reduce the clectric 
pressure at the sub-stations was claimed as a monopoly under 
the fantastic patents of Gaulard and Gibbs, and this 
monopoly threatened the project. Ferranti, with his usual 
determination, claimed from the Courts, and obtained, the 
revocation of the Gaulard patents, and the revocation was 
afterwards confirmed on appeal. On April 10th, 1888, the 
work of constructing the Deptford station was begun. 
There was a first boiler-house 195 ft. by 70 ft., and 
two engine houses each of nearly the same size, with 
an aggregate output of 13,000 H.P., intended to be 
increased eventually to 65,000 u.p. The first alter- 
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nators were to be of 2,000 H.P.; but two were designed 


to follow them of 10,000 H.P. each. Everything that 
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could be done in the way of labour-saving by automatic 
appliances was to be done. Of all this the moving spirit 
was the company's engineer, Mr. Ferranti. From first to 
last the whole conception was his: he saw to the founda- 
tions, designed the buildings, specified the materials, 
prescribed the engines, even planned the chimney stacks. 
The ELECTRICAL Review of October 26th, 1888, gives a 
good account of the preliminary operations. What Becton 
was to be on the north side of the river for gas, that Dept- 
ford was to be for electricity on the south side. But what 
of the cables, the arteries of this vast transmission ? 
Ferranti had secured wayleaves along the lines of railway to 
Charing Cross, and so, able general that he is, had made 
secure his lines of communication without being at the 
mercy of local authorities or Board of "Trade orders. 
Further, he had conceived a new kind of cable—the famous 
concentric copper 
tubes, with outer 
earthed, and insu- 
lated within by 
impregnated 
paper. Forthwith 
he found himself 
embarking on two 
new enterprises. 
The firm of 
Ferranti & Co. 
grew up in Char- 
terhouse Square 
to undertake the 
manufacture of 


. à dynamos, trans- 
othe formers, and 
E^ meters, while the 

zu British Insulated 
3 Wire Co., at Pres- 

E cot, arose out of 
j 3 the | Ferranti 
E method. of high- 
Eel voltage insulation. 
7 Meantime the 
e Grosvenor Gallery 
e. station had 
e reached its limit- 
vt ing capacity of 
unt some 33,000 
E lamps, and the 
ay date for changing 


over to the supply 
from Deptford was 
anxiously awaited. 
On October Ist, 
1889, the new 
station was com- 
plete: and all 
promised well. At 
the Board of Trade 
inquiry the pre- 
vious April, Fer— 
ranti had tri— 
umphantly faced 
a two days’ 
cross - examination 
on his schemes. 

He was calmly 
confident of the engineering possibilities, and of the high 
efficiency of his plans. With equal calmness he super- 
intended the difficult operations of rearranging the circuits 
in the West End as the supply was changed over from Gros- 
venor Gallery to Deptford. This change required several 
months, and was not yet completed when a great disaster 
befell the enterprise. Owing to a short-circuit in the tem- 
porary switchboards at the Grosvenor Gallery a destructive 
fire broke out on November 21st, 1890, and not until. Feb- 
ruary, 1591,-could a fresh start be made. These were 
stirring times: the success or failure of a pioneer elec- 
tric lighting system was like the success or failure of 
an Atlantic cable. All pioneers must at times take their 


| Lafayette. 


courage in both hands; and unforeseen disasters may inter- 


By a happy 
E 


rupt or even wreck the boldest schemes. 
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thought a contemporary speaker likened Mr. Ferranti, in his 
work as pioneer of high-voltage distribution schemes, to 
Brunel, the pioneer of broad-gauge railways. The compari- 
son is not unjust, for both men had a conspicuous largeness 
of conception and a practical genius for execution : but while 
the broad-gauge railway of Brunel has succumbed in its 
rivalry with the narrow-gauge of to-day, the high-voltage 
distribution of Ferranti has proved itself of permanent value. 
The very men who in 1888 shuddered at the suggestion of 
10,000 volts now hear with composure of electric trans- 
mission at 50,000, 60,000, or even 80,000 volts—and the 
end is not yet. 

It would spin out history too greatly to recount the ups 
and downs of the London Electric Supply Corporation: of 
its financial difficulties and their subsequent retrieval. "They 
caused the abandonment of the two half-completed machines 
of 10,000 H.P. ; and led to Mr. Ferranti resigning his post as 
chief electrician. He had found other centres for his activities 
at Portsmouth, Havre, and manytother places. The ELECTRICAL 
REVIEW, of November 20th, 1895, under the title of 
“* Deptford Revisited," showed how Ferranti’s machines of 
newer type had been added to those of the original installa- 
tion. Meantime his own works had outgrown Charterhouse 
Square, and in 1894 they 
were removed to Hollinwood, 
near Manchester. 

It was about this time 
that Mr. Ferranti lectured to 
the Royal Scottish Society of 
Arts upon electrical develop- 
ments of the future. <A 
memorable lecture this was, 
and one which stated with 
great clearness the economic 
questions involved in the 
cheapening of electric supply. 
He dwelt with special em- 
phasis on the probability 
that the essential factor in 
the problem of cheap electric 
supply, namely, cheap 
motive power, would be 
found in the internal com- 
bustion engine. 

Those who know Mr. 
Ferranti best will recognise how, through all his 
work — through his failures as well as through 
his successes — there has always run this thread of 
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thought—how to shape the project in hand to the economic 
needs of the future. It is this that has made him incessant 
in his endeavours to improve whatever came under his hand 
—to redesign, where a mere commercial agent would have 
been content with the thing that was: to spend on further 
inventing the cash earned by some earlier manufacture : to 
throw himself with the vigour of unabated youth into develop- 
ments of which he himself scarcely dreamed a quarter of a 
century before. A genuine human being, who looks straight at 
you, and says what he thinks, and is fearless in act as in word 
—that is Sebastian Zianide Ferranti, pioneer of electric distri- 
bution in bulk, and now most deservedly chosen as head, for the 
present year of office, of the profession which he adorns. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Last night the first ordinary general meeting in the new 
headquarters of the Institution was held. The occasion 
marks a new era in the history of the Society, which now 
at last has succeeded in 
fulfilling the dream, long 
cherished, of acquiring a 
home of its own ; moreover, 
the building is one which 
the members may reasonably 
regard with satisfaction as 
being in every respect worthy 
of the Institution, and capable 
of meeting all possible de- 
mands upon it in the future. 
For the information of those 
members who are not able at 
present to visit the building, 
we give herewith a number 
of views of the interior, 
which we have been enabled 
to photograph by the courtesy 
of the Council. 

The decision to pur- 
chase the building was 
made in June, 1908, at 
a special general meeting called for the purpose in the 
building itself, the purchase price being £50,000. The 
transaction was completed on June Ist, 1909, and on July 


LECTURE THEATRE. 
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29th the expenditure of a sum of £20,000 was authorised for principal structural changes consisted in the entire recon- 
the enlargement of the entrance hall and rebuilding of the struction of the entrance hall, which in its original form 
was very inconveniently arranged, and 
the rebuilding of the theatre to occupy 
the whole of the quadrangle; the cost 
of the alterations was about £17,000, 
and that of the furniture and equipment 
£1,800. The contractors for the alter- 
ations were Messrs. Prestige & Co.; 
the furniture in the theatre was 
supplied by Messrs. Hampton & Son, and 
that of the rest of the building by 
Messrs. Shoolbred & Co. | 
The entrance hall now presents a 
remarkable contrast to its original appear- 
ance; besides being entirely remodelled, 
it is lined throughout with  Pente- 
likon white marble, with ornamental 
bronze tablets, modelled by Mr. Pib- 
worth, on the bases of the columns and 
the friezes. The vestibules and staircases 
are also lined with white marble, 
the original central staircase having been 
replaced by two flights to the right and 
left of the hall. On either side of the 
hall is a cloak room, fitted on the latest 
system, with accommodation for 380 
persons’ belongings, and on the right 
pouce ALL is the inquiry office, on the left the 
entrance to the common room. Facing 


— THEATRE, LOOKING SOUTHWARD. VESTIBULE, 


theatre, according to plans prepared 
by the well-known architects, Messrs. 
H. Percy Adams and Charles Holden. 
In June, 1910, the work of removal 
commenced, and on June 23rd the 
official address of the Institution was 
transferred to the new headquarters. The 
whole of the work of altering, redecor- 
ating and furnishing the building is now 
practically complete, and it will be found 
that, in accordance with the best tra- 
ditions of electrical engineering, a first- 
class job has been made of it. 

The site occupies an area of about 
22,000 sq. ft., and the building, which 
was erected in 1885, consists of four 
floors and a basement ; the front faces 
southwards on the Embankment, and the 
site is bounded by Savoy Street and 
Savoy Hill on the east and west sides 
respectively, and a private roadway at the 
back. "The building was originally the 
Medical Examination Hall al 155 

Jolleg ^ hysicians and the l 
Reval College : a "jag who still occupy a large portion the main entrance, which is provided with 8 swing Ro 
of the premises as tenants of the Institution. "The arrange- is the entrance to the lecture theatre ; the latte i e 
ment of the rooms is shown on the plans on page 791. The site about 60 ft. square, and is an extremely fine room. 
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COMMON Room. 


is panelled throughout 
with the best untreated 
Cuba mahogany, re- 
lieved with carvings 
by Mr. Frith, and 
surmounted by curved 
white friezes, which 
serve as reflecting and 
diffusing surfaces for 
the system of concealed 
lighting, which will be 
described later. The 
ceiling is of glass, and 
is covered by a glass 
roof. Round the 
theatre are inscribed 
the names of eight of 
the great electrical 
pioneers— Faraday and 
Kelvin on either side 
on the north wall, and 
Volta, Ohm, Ampère, 
Henry, Maxwell and 
Hopkinson on the other 
walls. The theatre at 
present provides sitting 
accommodation for 
nearly 420 persons, but 
space is available for 
about 50 more if re- 
quired. It is venti- 
lated by an electric fan 
in the roof, the fresh 
air entering through 
brass grilles round the 
walls, and passing over 
radiators on the way : 
additional air inlets are 
provided at the upper parts of the panelling. Over the 
centre door is the lantern room, cut out of the thick- 
ness of the wall: a is provided behind 


COUNCIL Room. 


lurve screen 


LAVATORY. 


the President's table, which is raised and lowered 
by a concealed wire rope from the lantern room, and 
roller blinds for the exhibition of wall diagrams are provided 
round three sides of the theatre. 

It is interesting to note that in rebuilding the theatre it 
was necessary to cut through a steel girder 6 ft. deep, which 
passed across the quadrangle at a height of about 50 ft. ; 
this was accomplished with the oxy-acetylene blowpipe in 
two hours, an operation which would have taken several 
weeks to perform by hand. It is believed that this is the 
first applieation of the process to work of this kind in 
London. 

Behind the theatre is a corridor, of which the floor, 
formerly 3 ft. 6 in. higher, has been lowered to the level of 
the floor of the theatre ; from this corridor doors open at a 
height of about 5 ft. over the private roadway at the back, 
and thus, with the aid of tackle for which provision has been 
made, it will be an easy matter to unload heavy machinery 
from a lorry and move it across the corridor into the lecture 


GENERAL OFFICE, 
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theatre. The arrangement also provides a ready escape from 
the theatre in case of fire. 

The common room, which consists of two rooms. thrown 
into one, is spacious and comfortably furnished as a sitting 
and reading room, in which smoking will be permitted ; it 
will also serve as a refreshment room after the meetings and 
on other occasions, a Waygood push-button service lift from 
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the basement being provided to facilitate this. The lift 
ascends also to the mezzanine floor, so as to serve the library. 
In the basement are the kitchens and a “boiling room " 
fitted with six electric tea and coffee urns by the General 
Electric Co., Ltd. 

Behind the common room is the council room, a large and 
handsome apartment. At the east end, through the inquiry 
office, is the sccretary’s room, and | 
beyond it the general office and the 
editing room ; behind these are two 
committee rooms. The general office and 
committee rooms, as well as the council 
room, are directly accessible from the 
main corridor. 

The two staircases meet on the first 
floor in an antehall out of which 
opens the library, an exceedingly fine 
room, with outlook over the Embank- 
ment and the river. The whole of 
one side of the library is fitted 
with shelves, and there is a gallery 
approached by stairs at either end. 
The wing rooms are at present in the 
occupation of the Colleges, but when 
their tenancy ceases these may also 
be thrown into the library, making a 
magnificent suite. Al the later 
books since 1890 have been. placed on the shelves 
according to subjects. We may mention that so far 
as electrical works in all languages are concerned, the 
library is right up to date, and is probably excelled in 
this respect by no other collection, except perhaps that: of 
the British Museum, including also all of the earlier books 
that dan be procured. A considerable number of books on 
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mains running to two circuit boards in 
ment have been utilised, one feeding. the Colleges 
through a portion of the original board, another 


allied subjects is also to be found here. Special congratnla- 
tions are due to the Institution on its possession of this fine 
room and its admirable equipment. 

In the basement there is a lavatory, entirely new, with 
marble floor and white tiled walls, and fitted with every 
convenience. Other rooms in the basement are allotted to 
stores, a museum and the accommodation of the caretaker. 
f The whole of the building, including 
the part in the occupation of the 
Colleges, is provided with hot water 
for heating and other purposes by 
the Institution, for which purpose 
there are five boilers in the basement. 
In some rooms the original water-pipes 
have been retained for heating purposes ; 
elsewhere radiators have been installed. 
A private telephone exchange is situated 
in the general office, with seven exten- 
sions (764 Gerrard), and a separate 
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use of members. A master clock on 
the Magneta system is installed in the 
common room, controlling 14 dials in 
various parts of the building. | 

Naturally the electric supply of the 
Institution is of more than ordinary 
interest. The consulting engineers for 
this work were Messrs. Handcock and 
Dykes, who have spared no pains to 
render the installation a model of its 
kind. 

The building has for some years been 
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— 1 i supplied with electricity at 100 volts 


D.C. from the Savoy Hotel, on the 

T opposite side of Savoy Hill, and this 
arrangement has not been disturbed. 
Continuity of supply is assured by a 
stand-by connection of the Savoy Hotel 
with the mains of the Charing Cross 
and City Electric Supply Co., and the 

. charges are based on a flat rate for 
lighting, and for the boiling apparatus, 

| with a lower rate for power, which 
includes the driving of the electric 
fan and lift, and the supply to the table 
in the theatre. 

Messrs. Handcock & Dykes commenced their investigations 
in December, 1908. They found that the wiring had been 
carried out by Messrs. Veritys, Ltd., as long ago as 1888, 
with pure rubber-insulated cables in wood casing, and that 
it was in excellent condition; in fact, it was possible to retain 
a large portion of the wiring in use, d.e., in the portions 
of the building still occupied by the Medical Colleges. 
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In addition to the old. duplicate service mains from the 
Savoy Hotel, two new mains were laid, in ducts under 
the street, to a meter house in the area. From this 
point four pairs of old 19/12 lead-covered jute-insulated 
the base- 


call-office telephone is provided for the 
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feeding the Institution circuits at the back of the 
building, one supplying in parallel two new circuit boards 
which have replaced the old one in the front of the building, 
for the lighting of the Colleges on the top floor, and the 
fourth feeding a circuit board for the front portion of the 
Institution premises. Thus the supply to the Colleges has 
been completely divided from that to the Institution. A 
new 19/18 armoured main has been run from the meter house 
to the boiling room, to supply the six urns, each of which 
holds three gallons and takes 1 Kw., through a six-way 
switch and fuseboard. In the basement under the corridor 
behind the theatre, a special terminal board is fixed, con- 
nected with a similar board in the theatre, behind the 
lecture table, giving five ways fed through a power meter 
and one (for a lantern) from the lighting circuits. It is 
intended to install a motor-generator in the basement, which 
can be connected to these terminals so as to supply any 
desired kind of direct or alternating current for experimental 
purposes. A telephone connection between the two points is 
also provided. From the terminal board in the theatre a 
cable duct is brought under the floor to a convenient position, 
concealed by a trap, in front of the table ; a sink, with gas 
and water supplies, is also provided, similarly concealed. 
These arrangements will enable experimental demon- 
strations of all kinds to be performed with the greatest ease 
and convenience. The connections for a signal bell and 
lamp on the table are neatly contrived with flexible 
wiring through the platform to a plug and socket, so that 
the table and platform can be removed, if required, without 
inconvenience. 

T he lantern room, over the main entrance to the theatre, is 
provided with three 35-ampere double-throw switches and 
three fuseboards, connected with a similar set of switches at 
the side of the door below ; two of the switches control the 
cornice lighting and one the lay-light lamps, and the connec- 
tions are such that each of the three sections can be put on 
or off at will from either position. In the lantern room 
there is also a 40-ampere D.P. switch and fuse for the lantern, 
with ammeter and rheostat, and fireproof flex depending from 
above to the lantern. 

The theatre itself is lighted in two ways. Round the base 
of the curved frieze, which is well seen in our illustrations, there 
are a number of hidden battens, each fitted with 25-watt Osram 
lamps in a horizontal position, there being 220 lamps in all ; 
the battens are provided with hinges and flexible connections, 
so that they can readily be brought into a convenient position 
for attention. "The battens are connected in pairs to alter- 
nate plug points, of which there are 10, each plug circuit 
having a separate fuse in the lantern room, and glass mirrors 
are arranged at the bottom of the cornice to throw the light 
upwards upon the frieze. Each of the main switches above- 
mentioned controls half the cornice lighting, in equal alter- 
nate groups. The lay-light is provided by four Westinghouse 
Silica lamps, taking 4 amperes each and giving 1,200 C. p., 
which are controlled by the third main switch. The result 
is highly effective, there being ample light in all parts of the 
theatre, without any glare whatever, while the red and yellow 
components of the incandescent lighting neutralise the 
greenish tint of the mercury arcs. The system of lighting 
adopted for the theatre is of especial interest as a typical 
application of modern scientific methods to the solution of a 
dithcult problem of illumination; and it is to be hoped that 
the standard thus set up will lead to the abolition of some of 
the barbarous examples of “lighting " so often met with. 
The electric fan in the roof, of 1 M. P., was supplied by 
Messrs. Bergtlieil & Young, and is regulated with a rheostat 
in the back corridor. 

The wiring was carried out by Messrs. Drake & Gorham, 
Ltd., mainly on the Kalkos system, the contractors 
having the option of using this or screwed barrel as 
they might prefer. In the basement the wiring is on 
the surface, except in the lavatory; everywhere else it 
is concealed, and it is entirely water-proof and on the 
draw-in system, the whole of the wires being drawn in after 
the plastering was completed. The tubing is earthed at 
several points. C. M. X. V. R. wires have been used in 
three-ampere (10-light) circuits, consisting of 3/20 from the 
distribution boards, and 3/22 for individual lamps. Tucker 
switches are used, in Kalkos adjustable boxes, which have 
enabled the switch plater, &., to be fixed perfectly flat on 


the wall surface, making a very neat finish. Osram lampe 
have been installed. 

The fittings are Messrs. Osler's glass fittings, and the 
Birmingham Guild's metal fittings ; some of the former may 
be seen in our views of the hall and library, and the latter 
in the Council room and common room. In the common 
room there are also three switch and fuse-boxes for con- 
necting apparatus for experiment or demonstration. 

Minor services include telephones from the service lift 
landings to the kitchens, and bells connecting the secretary's 
room with six points and the committee rooms with the 
general office ; all these are wired with Stannos wire, using 
the outer asa return. The . conditions of contract" were 
those recommended by the Institution, suitably modified. 

From the foregoing particulars and the accompanying 
views it will be seen that the home which the Institution 
has acquired is excellently adapted for its purpose, and the 
members have every reason to be proud of it. The Council are 
to be heartily congratulated on the admirable beadquarters 
which they have provided for the Institution, in the centre 
of the metropolis. Our thanks are due to the secretary, 
Mr. P. F. Rowell; to the architect, Mr. H. Percy Adams; and 
to the consulting engineers, Messrs. Handcock & Dykes, for 
their kind assistance in the preparation of this article. 


CONTRACTS OPEN. 


(Continued from page 785.) 


Walthamstow. — November 23th. One 1,000-kw. 
mixed-pressure turbine, with tandem generators of 500 Kw. each, 


and surface condenser and pipework, for the U.D.C. See “ Official 
Notices " November 4th. 


Warrington.— November 15th. Motors and transformers 


for a year, for the Corporation Electricity Department. See 
„Official Notices October 21st. 


Watford.—The electrical engineer has been instructed 
to obtain quotations for 12 months' supply of meters. 


York,—November 24th. Telegraph apparatus and tele- 
graph wire and line stores, fora year from January Ist, for the 
North-Eastern Railway Co.; C. H. Ellison, Telegraph Super- 
intendent, York. 


CLOSED. 


Atherton (Lancs.).— The Electricity Committee has 
accepted the following tenders :— 


Paen SEa Cable and Construction Co., Ltd.—1,100 yards of concentric 

cable. : 

British Electric Transformer Co., Ltd.— Two single-phase oil-cooled trans 
formers. 


Australia.—The Australian Mining Standard states that 
the Sydney Council has accepted the following :— 
Lightning arresters.— Australian General Electrio Co., £476. 
Two weighbridges for power house.—Gibson, Battle & Co., £357. 
The same exchange states that the P.M.G.’s Department, New 
South Wales, has ordered the following :— 


Western Electric Co. (Australia), Ltd.—Common-battery switchboard, with 
associated plant, at North Sydney, £7,546; 10 switchboards, 1 and 8 
lines (cordless), at £8 lls. 6d. each; 10 switchboards, 2 and 6 lines 
(ditto), at £11 14s. 9d. each; 5 switchboards, 8 and 10 lines, at £19 4s. 6d. 
each; 5 switchboards, 6 and 20 lines, at £98 158. each; 50 telephone 
wall-sets for party lines, at £2 11s. 6d. each; 10 telephone table -sets, for 
party lines, at £2 3s. 7d. each; 1,560 power protectors for wall and 
sets for above equipment, at 28. each. 

British 1nsulated and Helsby Cables, Ltd.—1,400 wall telephone sets (trpe 
411), at £1 18s. 6d. each; 100 table telephone sets (type 460), at £1 15. 
each. 


Chester-le-Street.—The R.D.C. has accepted the tender 


of Messrs. Cox-Walkers, Ltd., of Darlington, for an electric fan and 
overhead wires at the Sanatorium, at £230, 


Chingford.—The Metropolitan Water Board has decided 
to enter into a contract with the Pump and Power Co., Ltd.. for 
the installation of five " Humphrey" gas pumps at Ching ford 
reservoir, at a cost of & 19.388. Two electrically driven compressors 
are to be used for starting purposes. 


Dewsbury, — The T.C. has accepted the tender of 
Callender's Cable and Construction Co., Ltd., for 2,040 yards of 
cable. 


Gillingham (Kent).— The T.C. has accepted the tender 
of Messrs. Speakman & Co., of Queenborough, for washed pearl glack 
for the elebiricity works, at 14s. pet ton. 
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Gloucester.—For the Corporation electricity works, two 
" Bennis" high-duty, smokeless and gritless coking stokers and 
self-cleaning compressed-air furnaces have been ordered from 
Messrs. Ed. Bennis & Co., Ltd. 


Hendon.— Messrs. Francis Reade & Co., of Finchley, 
have received the order for the erection of agas engine and dynamo 
and lighting installation for the London Aerodrome Co., Ltd., at 
their aerodrome at Hendon. 


Llandaff.— The D.C. has accepted the tender of the 
British Westinghouse Electric and Manufacturing Co., Ltd., for the 
supply of meters and meter-boards. 


London.—L. C. C.— The Education Committee reports 

that the London Electrical Engineering Co., who submitted the 
lowest tender for the electric lighting of the Sherington Road 
School (Greenwich), £253, have withdrawn their offer, owing to an 
omission of £25 for contingencies. The tender of Messrs. E. New- 
bald & Co., at £256, has therefore been accepted. It is advised by 
the Committee that the Council do not consider any further tenders 
from the London Electrical Engineering Co., for work at its schools 
for one year. 

The Metropolitan Asylums Board has accepted the quotation of 
W. J. Fryer & Co. for alterations in the wiring and supplying low- 
voltage lamps to the childrens home at Tooting Bec Asylum, 
at dou sna y ow Hae New 

Sheftield.— At the last meeting of the City Council the 
tenders of the Corporation Electricity Supply Department were 
accepted, at £115 17s. 6d.. for certain work at the Worthing Road 
depot and at the Park baths. After adjusting certain items. it has 
been found that the tender of Messrs. T. A. Ashton, Ltd., is 2s, 6d. 
less, and the Health Committee has decided to rescind ite first 
resolution and give Messrs. Ashton the work. 


Stafford.—The T.C. has accepted the tender of Messrs. 
J. Wooldridge & Son for 2,000 tons of engine slack, for the elec- 
tricity works. 

Stoke-on-Trent, — Two **Bennis" stokers and self- 
cleaning compressed-air furnaces have been ordered from Messrs. 
Ed. Bennis & Co., Ltd., for Hanley electricity works. 


Walsall.— The T.C. has accepted the following tenders :— 


ae vis & Co., Ltd.— Two coal elevators, together with driving 

shaft, £175. 

ME SUE HHERONME Co., Ltd.— Transformer, £74; switchgear and meter, 
57 10s. A 


Union Electric Co., Ltd.—Two E.H.T. switches, £12 12s. 

Electric Power Storage Co., Ltd. Removal, overhauling and cleaning 
Bt. George's Hall sub-station battery and re-erecting same at Darwell 
Street, £79, plus new plates. 


Watford.—The U.D.C. has accepted the tender of the 


British Westinghouse Co. for 12 months’ supply of transformers. 


West Ham.—The T.C. received 13 tenders for the 


supply of 12 new tramcars, and accepted the following :- - 


Hurst, Nelson & Co., Ltd.—Car bodies, £371 each; trucks, £117 10s per pair. 
Dick, Kerr & Co , Ltd.— Electrical equipment, £327 10s. per car. 
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FORTHCOMING EVENTS. 


Physical Society.— Friday, November llth. At 8 p.m. At the Imperial College 
of Science, South Kensington, S. W. Paper on The Supposed Prop:gation 
of Equatorial Magnetic Disturbances with Velocities of the Order of 100 
Miles per Becond, by Mr. C. Chree ; and Exhibition of a Brightness 
Photometer,’’ by Mr. J. B. Dow. 


Maegow Teehnical College Soientific Seolety.—Saturday, November 12th. At 
do pm. Paper on Modern Lathes and Methods,“ by Mr. R. Lang. 


Manchester Association of Engineers. — Saturday, November 12th. 
"Humphrey Pumps and Compressors," by Mr. H. A. Humphrey. 


Institution ef Mechanical Engineers (Graduates’ Aseoetation).—Monday, November 
14th. At8 p.m. Paper on Foundry Plant, Machinery, and Working,“ by 
Mr. E. Timothy. 


Junior institution ef Enginoero.— Monday, November 14th. At 7p.m. At Caxton 
Hall, Westminster. Reception, dance and whist drive. 
Tuesday, November 16th. At 7.'0 p.m. At the Royal United Service 
Institution, Whitehall. Presidential address on The Influence of Pure 
Pcience in Engineering,“ by Sir J. J. Thomson. 


institution of Civil Engineers.—Tuesday, November 15th. At 8 p.m. Further 
discussion on Mr. G. W. Humphreys’ paper on “The L. CC. Holborn to 
Strand Improvement and Tramway Subway.“ 


institutien of Electrical Engineers (Manchester Gtudents’ Section). — Tuesday, 
November 16th. At 7.30p m. At the Municipal School of Technology, 
Manchester. Paper on Recent Electric Locomotive Practice aud the 
H.T. Direct-Current Railway System,’’ by Mr A. Monkhouse. 


Royal Society ef Arts. Wednesday, November 16th. At 8 p.m. First meeting 
of the session. Presidential address by Sir J. Cameron Lang. 

lustitution ef Electrice! Engineers (Yorkshire Local Section).— Wednesday, Novem- 
ber 16th. At 7.15 p.m. At the University, Leeds. First meeting of the 
session. Inaugural address by Mr. T. Harding Churton. 


Inctitution ef Eleetrica! Englueers (Glasgow Students" Seotion).— Friday, Novem- 
ber 18th. Meeting at 8 p.m. At the Technical College, Glasgow. 


Institution of Mochanical Engineers.— Friday, November 18th. At8 p.m. At the 
Iustitution House, Btorey's Gate, S.W. Paper on Ihe Development of 
Road Locomotion in Recent Years,” by Mr. L. A. Legros. 


biectro-Harmonic Seciety.— Monday, November 21st. Ladies’ Night. 


Paper on 


British Association, 1913.—It is -pro that the 


Assdbiktiun salt hold its 1913 mextint ab Birminehant. 


NOTES. 


Gill v. J. Stene & Co., Ltd.—Yesterday morning 
judgment was given in favour of the plaintiff in this case, of which 
a report is commenced on another page of this issue. | 


The Olympia Motor-Car Show.— Although there is only 


‘one exhibitor of electrical motor vehicles, the Electrical Vehicle 


Co., at the Motor-Car Show at present being held at Olympia, W., 
there is ample evidence that the spread of the automobile movement 
has given rise to an enormous demand for electrical devices in con- 
nection with the ignition of the charge in petrol motors, while as 
regards the illumination of all classes of automobiles, electricity 
has taken a very prominent, if not the leading place. In this con- 
nection reference may be made to the several ingenious dynamos 
that have been introduced for car lighting purposes, designed to 
give a steady output notwithstanding the variations in the speed at 
which they are driven. 


Municipal “ Hire- Purchase Litigation.— The Gill- 
ingham District Council on Tuesday sued a tailor and outfitter, Mr. 
Thomas Nye, of Ordnance Place, Chatham, to recover £10 Os. 2d., 
balance for unpaid instalments in respect of electric wiring and 
fitments obtained from the Council under a hire-purchase” agree- 
ment for three years. It seems that the defendant entered into an 
agreement with the €óuneil for them to wire and fit up his premises, 
then at 77, Canterbury Street, Gillingham, and electric lamps and 
aro lamps were also supplied.. This was under a three years’ agree- 
ment. Defendant gave the Council notice to terminate the agree- . 
ment, and they accepted his notice. He then paid up for all 
current supplied and the use of fitments, &c., up to date, but the 
Council held him liable for the remaining instalments unpaid under 
the agreement, and hence this action before his Hon. Judge Shortt. 
The case was argued by the Town Clerk of Gillingham for plaintiffs, 
and Mr. L. A. Goldie for the defence. The Council admitted 
having taken possession of the apparatus used by the defendant 
under a clause of the agreement, and also admitted taking the out- 
side arc lamp away, but not the wiring, as the landlord would not 
allow them to do so. They also admitted that succeeding tenants 
had had the use of the wiring, in the supply of current by the 
Council, but the Council claimed that defendant was liable for all 
remaining instalments under the agreement. The defence was that 
defendant had given proper notice, which had been accepted by the 
Council and he was no longer liable for anything further. His 
Honour was of this opinion in ordering a nonsuit, with costs, against 
the Council. He put forward an ordinary case of hire-purchase 
(say a sewing machine), and said if the hirer had got into arrear in 
the instalments and the owners took possession of that machine, 
surely they could not bring an action for all the remaining 
instal ments. caw | 


Copper.—Stocks, as shown by Messrs. Merton’s circular, 
are now reducing perceptibly, having fallen to 88,422 tons, a reduc- 
tion of 5,539 tons during October. Part of this is due to smaller 
quantities afloat from Australia, 1,600 tons being made up this 
way ; the rest has been transferred from British ports. French 
visible supplies are slightly up (93 tons), the total being 6,592 tons. 
Supplies from North America to Europe are up to the average for 
the past 12 months, From Spain and Portugal to England and 
France the same obtains, the quantity to other countries bein 
1,300 tons above the average. The shipments from Chile and 
Australia are both high. Deliveries are above the average, 
though not so high as for September. American visible .supplies 
dropped 8,965 tons during September, a large amount on a total of 
75,393 tons, which is thus reduced to 66,425 tons, with every 
prospect of another heavy subtraction during October. 


The National Physical Laboratory.— By the 
generosity of Sir Julius Wernher, who recently placed a sum of 
£10,000 at the disposal of the Committee for the purpose, a much- 
needed extension of the Department of Metallurgy has now been 
commenced. The Department has, up to the present, been accom- 
modated in a number of scattered rooms in Bushy House, which, 
in consequence of the increase and importance of the work, have 
become quite inadequate. Plans have been prepared in consultation 
with Dr. Rosenhain, the Superintendent of the Department, and 
the contract has been let to Messrs. Dick, Kerr & Co., who have 
already made good progress with the foundations. 


Institution Notes.—AssOCTATION oF MINING ELEC- 
TRICAL ENGINEERS.—At a meeting of the recently-formed West 
of Scotland branch of the Association held in Glasgow, the Hon. 
Secretary (Mr. D. Martin), reported that the membership of the 
branch now numbered 76. The President (Mr. A. Anderson) in 
the course of his inaugural address, said that the members might be 
divided broadly into four classes, viz, the colliery manager, the 
consulting engineer, the manufacturer and the colliery engineer. 
The colliery manager must be an all-round man. With the rapid 
growth of the electrical industry they must recognise the difficulty 
of the colliery manager in keeping himself in touch with the great 
amount of detail inseparable from an installation of electricity of 
any importance. That difficulty, however, was being overcome in 
some cases by colliery owners having on their staff men with the 
necessary training, and in others by their engaging men who made 
consulting work their special study. By adopting a fair standard 
of comparison the consulting engineer was in a good position to 
checkmate the class of manufacturer whose motto was, "Low 
price and get the order at all costs.” His intervention would 
PT mean thata certain class of plant, unfortunately well-known 
tö MBst of thet, «gti betime a thine of the pust. It «eus to the 
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manufacturer that they must look for the working out and per- 
fecting of designs of. the plant and apparatus in which he 
specialised, to best suit the varied requirements of the mine. The 
day was fast approaching when there would be no distinct line of 
demarcation between what were called the mining-electrical and 
the mining-mechanical engineers. He could not see how a state 
of things could long exist where two classes of men were held 
responsible for the same machines, It was very necessary that their 
electrical engineers should be competent to look after themselves 
in the mine, and not be under the necessity of always being 
accompanied by a roadsman or some other experienced person. 

PHYSICAL SOCIETY OF LoxbpoN.—At a meeting held on October 
28th, 1910. a paper entitled A New Method for Producing High- 
Tension Discharges" was read by Prof. Ernest Wilson and Mr. 
W. H. Wilson. According to this method, energy is taken from an 
alternating or continuous-current source and stored in a magnetic 
field by an inductance; it is then permitted to surge into a con- 
denser which forms with the inductance a low-frequency oscillating 
circuit. When the energy is stored in the condenser, the latter is 
mechanically bridged across the primary winding of a spark-coil, 
with which it forms a high-frequency oscillatory circuit. The 
energy is then transmitted by the secondary winding of the spark- 
coil to the work circuit in a well-known manner. The method there- 
fore involves the use of an inductance, a condenser, a spark-coil and a 
special contact-making device. The connections were shown on 
page 518 of our issue of September 23rd. Prof. Wilson, in reply to 
questions, stated that the adjustment of the commutator was per- 
formed experimentally. Using an air-coil for primary. enormous 
frequencies could be obtained in the secondary. The efficiency of 
the instrument was high compared with that of ordinary coils. 
The electromotive force induced in the secondary was oscillatory, 
but in the experiment shown, the X-ray bulb acted asa rectifier. 
A paper on The Behaviour of Steel under Combined Static Stress 
and Shock " was read by Mr. F. Rogers. t 

RovAL Society.—Sir Archibald Geikie, K.C.B., D.C. L., &c., is 
recommended for the presidency for the coming year. 

RoyaL INsTITUTION.—The eighty-fifth Christmas Course of 
Juvenile Lectures, founded at the Royal Institution in 1826 by 
Michael Faraday. will be delivered this year by Prof. Silvanus P. 
Thompson, D. Sc., F.R.S, M R. I., his subject being Sound. Musical 
and Non- musical: A Course of Experimental Acoustics.” The 
Aectures will be delivered on the following days, at 3 o'clock: 
December 29th. December 31st, 1910, January 3rd, 5th, 7th and 
loth, 1911. 

RovaAL SOCIETY OF ARTs.—The programme of arrangements 
for November and December includes the following: — Opening 
address by Sir J. C. Lamb, November 16th: Cantor Lectures on 
‘Industrial Pyrometry." by Mr. C. R. Darling, November 21st, 
28th, December 5th and 12th; “Methods of Detecting Fire-Damp 
in Mines,“ by Sir H. H. Cunynghame, November 23rd: “ Progress 
and Prospects of Mining in Western Australia.” by Mr. A. Mont- 
gomery, November 29th ; Mr. C. P. Ogilvie, on " Argentina from a 
British Point of View," November 30th ; Dr. Vaughan Cornish, on 
The Panama Canal in 1910," December 7th. 

RAILWAY SIGNAL AND TELEGRAPH ENGINEERING INSTITUTE. 
—The first annual general meeting will be held at the St. Maryle- 
bone Church Institute, 59 and 60, Paddington Street, W., on Tues- 
day, November 29th next, at which the secretary will present his 
report and balance-sheet, also report on the special general meeting 
held on September 21st. The business of election of otlicers for the 
coming year will also be gone into. We understand that some 
papers and visits of great interest are being arranged for the coming 
season. 

ASSOCIATION OF TEACHERS IN TECHNICAL INSTITUTIONS.— 
The sixth annual meeting of the Association was held on Saturday 
last, under the presidency of Mr. J. Wilson (Battersea Polytechnic). 
The annual report of the Council showed that there had been con- 
siderable growth in the strength of the Association during the last 
year. together with expansion in its work and influence. Pleasure 
was expressed at the fact that the Board of Education had recently 
announced its intention to issue, at an early date, regulations 
making provision for a number of reforms repeatedly urged by this 
Association, including such matters as the increased co-ordination 
of continuation schools and the provision of organised day con- 
tinuation schools. 
Technical College. was elected president, and the hon. secretary, 
Mr. P. Abbott, B.A., of the Polytechnic, Regent Street, W., was 
re-elected. 

INSTITUTION OF CIVIL ENGINEERS.—At the ordinary meeting 
on Tuesday last a paper was read on " The London County Council 
Holborn to Strand Improvement, and Tramway Subway," by G. W. 
Humphreys, M.Inst.C.E. 

INSTITUTION OF ELECTRICAL ENGINEERS (DUBLIN SECTION).— 
The inaugural meeting of the session was held yesterday, when the 
new Chairman, Mr. W. Tatlow, M. A., B. A. I., delivered his inaugural 
address on " Practical Electrical Measurements.” 

INSTITUTION OF ELECTRICAL ENGINEERS.—The annual dinner 
and reunion is to be held at the Hotel Cecil, Strand, on Tuesday, 
December 6th. Mr. S. Z. de Ferranti presiding. 


The New York Terminal of the Pennsylvania Rail- 
Way.--On September Sth that portion of the rirantic terminal of 
the Pennsylvania Kailway devoted to the Long Island Railway, was 
opened to traffic. The station proper covers 8 acres, and its cost is 
estimated at £2.400,000. and the cost of the entire work from 
Harrison to Long Island and across New York is, according to the 
New York Electrical World, €22.200,000, The station. building is 
774 ft. long and 433 ft. wide, with an average height above the 
street of 69 ft. There are 11 platforms in the station, while within 
the station area there ia a total of 16 miles of track. 


Mr. Barker North, A. R. C. Sc., of Bradford 


The power station supplying the energy for the operation of the 


tunnel line and the Long Island Railway is sitüated at Long Island 


City, and can accommodate six units of 5,500 Kw. and two of 
3,000 Kw. for lighting the tunnels, while the ultimate capacity of 
this station when extended will be 105,000 Kw. - 

The plant for lighting, heating, and ventilating the terminal is 
located in a separate building at the station. The exhaust steam 
from the auxiliary plant required for this purpose is used for heat- 
ing the buildings, while live steam is used for carriage heating. 
The distance of this station from an economical supply of con- 
densing water necessitated the use of non-condensing plant, and 
confirmed the utility of exhaust steam as a means of supplying the 
needed heat with the greatest economy. Two 11,000-volt cables 
passing through the tunnel from the main power station are used 
through the summer and in the event of breakdown. 

The general lighting of the station is carried out by Nernst 
lamps, with occasional incandescent lighting, the total candle-power 
being 512,000. i | 

In the boiler room of this auxiliary power station are five 525-fl. p. 
Babcock & Wilcox boilers, working at 200 lb. per sq. in., fitted 
with automatic stokers and using forced draught. Fuel is 
handled and stored by belt conveyors and skip hoists, capable of 
handling 100 tons per hour, the bunker capacity being 1,000 tons. 
The whole conveying and distributing plant can be operated from 
one point by a single man. l 

In the engine room are two 1,000-kw. 60-cycle three-phase 240. 
volt turbo-alternators, which can be used for lighting the terminal 


at any time when exhaust steam is required for heating purposes. 


The generators are excited by two motor-driven 40-KW. generators, 
and there is a 60-cell 400 ampere-hour battery for relay excitation. 

The switchboard comprises 17 panels ; a section is used for con- 
troling the alternators, transformers, exciters, &c., while a second 
section controls 24 lighting feeders, and a third is used for 12 
motor-feeders. The 1,000-Kw. alternators connect direct with the 
lighting bus-bars, and the 11,000-volt service from Long Islahd is 
transformed down to 240 volts through one set of three 500. K. v. A. 
air-blast transformers, and is coupled to the lighting bus-bars. 
Part is also transformed down to 140 volts for motor service. 

The air-compressing plant located in the engine room is used for 
operating the signalling &nd interlocking apparatus, &c. There are 
also two ammonia compressora for cooling the drinking water of 
the entire station. 

To diepose of kitchen refuse, &c., an incinerating plant is in- 
stalled in the basement, and is capable of burning 16 tons of refuse 
per day. . 

One-half of the main floor of the seryice power station contains 
three 2,000-Kw. rotaries, nine 250-K.v.A. transformers and two 
switchboards. These are used for the outgoing third-rail feeders 
and for signalling current. 

In all there are 21 ventilating fans, having an exhausting 
capacity of 13,980,000 cb. ft. of air per hour. Each fan is beltel 
to its own motor, the total aggregating 843 H.P. 


Appointments Vacant.— Senior clerk for the Waltham- 
stow U.D.C. Electricity Department (£120); assistant technical 
chemist for the Electrical Power Storage Co., Ltd. See our adver- 
tisement pages in this issue. 


Conference on Municipal Wiring.—4 Conference 
took place in London yesterday (Thursday) morning between elec- 
trical contractors and municipal electrical: engineers which, it is 
hoped, may lead to a settlement of the contest over the proposed 
Bill to facilitate wiring by municipal authorities. The meeting 
stands adjourned. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with tha 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their motements. 


Central Station Officials.—Mn. A. J. Aranan has 
been appointed to the post of engineer and manager of the Aber- 
dare U.D.C.'s electrisity and destructor works. 

Mr. P. J. PRINGLE, M. I. E. E., M.LM.E, who has been borough 
electrical engineer and tramway manager at Burton-on-Trent for 
some years is resigning those offices from November 16th in order 
to go to Australia. where he has accepted an appointment. The 
Burton Gas and Electricity Committee and the General Purpose 
Committee have jointly recommended the Corporation to appoint 
Mr. THomAS HALL, who has been engaged under Mr. Pringle. and 
has spent nearly 20 years in the Corporation's service, to take “harge 
of the electricity works at £200 per annum, and Mk. A. B. SLATER 
who was chief clerk of the tramways from the date of their open: 
ing, to be chief of the tramways department (six months trial ) at 
£150 per annum. Mr. Pringle will carry with him to Australia 
the sincere good wishes of the ELECTRICAL REVIEW and a hos of 
other friends for a full measure of success and happiness in his new 
sphere. 

E R. W. C. BowrER, senior switchboard attendant at Colchester 
Electricity Works, and Mr. H. E. MUNDAY, junior shift engineer 9 
Hereford Electricity Works, have been appointed ebift eng! 
neers at the electricity works of the Canterbury Corporation. 
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The Hackney B.C. Electricity Committee recommends that the 
salary of Mr. E. T. WHEELER, acting collector of electricity 
acoounts, be advanced from £150 to £180 per annum. 

Mn. A. F. MALYON GATRILL has been appointed chief engineer 
e: E Frinton.on-Sea and District Electrio Light and Power 

O. . ` : 

The Stoke-on-Trent T.C. has settled the question of compensa- 
tion for abolition of office of MR. ASHTON BREMNER, electrician to 
the Burslem T.C., and Mr, P. J. S. TIDDEMAN, late electrical 
engineer to the Stoke T.C., owing to the Federation of Pottery 
towns. Mr. Ashton is to receive £74 16s. 8d., and Mr. Tiddeman 
£78 10s. 

The Turton U.D.C. has appointed Mr. R. B. LEACH, of Man- 
chester, as electrical engineer. 

Mr. TURNBULL, works superintendent at the York electricity 
works, having resigned, the Electric Committee of the T.C. has 
made the following appointments: Mr. NICHOLS, mains superin- 
tendent, to be chief assistant in the electricity and tramways 
department; MR. HOLMES, charge engineer, to be works superin- 
tendent. Mr. E. J. Brook, of London, has been appointed meter 
clerk. 

The Australian World states that Mr. H. EDMISTON, who was 
formerly electrical engineer to the Perth City Council, has been 
engaged to draft a scheme for the electric lighting of Broome, 
Western Australia. i 


General.—4»ndi«n | Engineering states that MR. KENYON, 
Director of Telegraphs, will retire from the service on the expiry of 
his leave. 

The Royal Society's medals have this year been awarded as 
follows: -The Rumford Medal to Prof. Heinrich Rubens for his 
researches on radiation, especially of long wave-length; a Royal 
Medal to Prof. John Joly, F.R.S., for bis researches in physics and 
geology. The Hughes Medal to Prof. John A. Fleming, F.R.S.. for 
his researches in electricity and electrical measurements. 


Obituary.—^iR J. CLIFTON Rosixsoy.—sir J. Clifton 
Robinson, of tramway fame, has passed away. During the last 
50 years out of a busy life of 62 years, his heart and his soul had 
been in tramways-- tramway laying, tranway management, tram- 
way promotion and financing ; and as fate and almost fittingness 
would have it, the seizure which was to end fatally took him just 
as he had become seated in a New York tramcar, with Lady 
Robinson, on Sunday evening last. It is impossible for us who 
have been more or less closely associated with tramway electrification 
problems in the British Isles during the last 15 or 16 years to forget 
how largely Sir Clifton Robinson has figured in them. Most 
people know by this time of his connection--as & boy- with 
Train at Birkenhead in 1860, and the pride that he took in that 
connection, and of his other early tramway service and experience 
in these islands and in America, but it is in London. Bristol, 
Middlesbrough, and Dublin, from 1904 and 1905 onwards, that 
we as electrical tramway advocates shall chiefly remember him. 
That he was a man who had, as we say, got on," and that 
no one knew it better than himself, may be said without anything 
approaching unkindness, and must be said in order to represent 
him with fairness. We remember how, many years ago, he had to 
encounter the hostile forces of prejudice when he proposed the 
adoption of the overhead trolley system. Conversations with him 
at that period are still fresh in our memory, and we recall the 
determination with which that hostility was met and that prc- 
judice exposed. He had a method of getting his own way with muni- 
cipalities, though the London United Tramway shareholders know 
only too well that he did not always get his own terms ; he had a 
persistency with Parliamentary Committees which other men have 
desired : he recognised the power of the lay Press, and the lay Press 
was ever ready to make use of him as 4 subject upon whom, and 
whose views, the popular reader loved to dwell. But as it is given 
to few of us, whether we have got on or not, to please everybody. 
so in Clifton Robinson' s case, the man whose undertakings brought 
him into touch with statesmen and others of eminence at one end, 
and navvies, car-drivers, and so forth at the other, be was variously 
regarded. He could be genial or imperious by turns: he was one 
of those who made friends in some circles, but secured only fear 
rather than respect in others. He was knighted in 1905. Of Sir 
Clifton's connection with the London United Tramways, and his 
interest in and connection with underground electric railway 
schemes in later years it is not necessary to add anything, as 
these are well known facts. He had begun life with Train asa 
boy, collecting fares at the age of 12 on a Birkenhead car ; later 
he was with him in other capacities, including those of driver and 
conductor, and, seizing the opportunities as they arose, he changed 
from city to city, increasing his tramway knowledge until now at 
his death the newspapers label him the Tramway Magnate and 
the "Tramway King." Not many months ago he relinquished his 
important tramway office in West London, and went abroad to the 
Philippines, and later to Canada, in connection with financial 
interests in development properties. It was while returning from 
such an expedition that his end came. His life is one more illus- 
tration of the truth that men can "get on" if they possess grit. 
will, energy and persistency, provided the opportunity turns up— 
or they turn it up—and they grasp it. | 

M. PIERRE PiCARD.—We regret to read in the Ties of the 
death of M. Pierre Picard, the inventor of a number of improve- 
ments in telegraphic transmission, especially in submarine cabling. 
According to our contemporary s Paris correspondent, M. Picard 
passed away at Massy on Monday. He held the position of In- 
spector of the Paris Telegraphs, gave the State the benefit of his 
inventions, and has died poor. He received the Cross ot the Legion 
of Honour in 1903, and in the same year was awarded the first 
Hughes prize by the Academie des Sciences. 


- 


Mn. Hran Bropie.—We regret to learn of the death of Mr. 
Hugh Brodie, the chief electrician at the Nigel G.M. Co., Ltd., 
Nigel, who succumbed to a severe attack of double pneumonia on 
July 19th, 1910. Mr. Brodie was a Fouudation Associate Member 
of the South African Institute of Electrical Engineers. 

Mr. Hout GREEN. The teriew of the River Plate records the 
death, which occurred on October 6th at Costa Rica, of Mr. Holt 
Green. "Mr. Green was well known in electrical circles in Buenos 
Ayres, having been connected with the old Edison stati:n which 
was afterwards acquired by the Primitiva Gas Co. He left this 
company several years ago to take up the post of manager of the 
Costa Rica Light and Power Co., in which post death has claimed 
him." 


NEW COMPANIES REGISTERED. 


Mattagami River Falls Sydicate, Ltd. (112,371).—This com 
pany was registered on October 25th, with a capital of £1,000 in £1 shares, to 
carry on the business of an electric light, heat, waterand electric power com- 
pany in all its branches. The subscribers (with one share each) are:—H. 8. 
Goddard, 30, Osborne Road, Stroud Green, N., clerk; W. F. Aldous, &, Holly- 
dale Road, Peckham, S.E., clerk; F. Chamberlain, 140, Felbrigge Road, 
Goodmayes, clerk; L. Bird, 85, Talfourd Roud, Camberwell, 8.E., clerk; C. L. 
king, The Woodlands, Ashtead, Surrey, solicitor; A. Blake, Sea Cot, Glen 
Road, Leigh-on-Sea, clerk; F. E. Nubusch, 448, Romford Road, Forest Gate, 
E., clerk. Minimum cash subscription, £7. Registered without special 
articles of association. Registered by Spyer & Sons, 65, London Wall, E. C. 


S. Bottone & Son, Ltd. (112.436). -This company was 
registered on October th, with a capital of £2,000 in £1 shares, to take over 
the business of an electrical and mechanical engineer and manufacturer 
carried on by A. E. R. Bottone, at Wallington, as S. Bottone & Son. The sub- 
scribers (with one share each) are:—A. E. R. Bottone, 93, Manor Road, 
Wallington, Surrey, electrical engineer; J. Husbands, St. Winifreds, Button, 
Surrey, manufacturer, Private company. The number of directors is not to 
be less than two or nore than three; the first are A. E. R. Bottone and 
J. Husbands; qualitication, £100. Registered office, 03, Manor Road, Wal- 
lington, Surrey. 


Lichtenfeld Burglar Alarm Co., Ltd. (112,522).—This com. 


pany was registered on November 3rd, with a capital of £3,000 in £1 shares, 
to carry on the business of mechanical and electrical engineers. founders, 
manufacturers of burglar and fire indicators, engines, electrical and agri- 
cultural instruments, &c., and to adopt an agreement with 8. Lichtenfeld. 
The subscribers are :—S. Lichtenfeld, 300, Regent Street, W., merchant, 100 
shares; A. Catta, 28, King Street, Covent Garden, W.C., actuary and 
secretary, 50 shares; T. R. Edmonds, 300, Regent Street, W., lace merchant, 
50 shares; J. H. R. Bright, 10a, Great Portland Street, W., mantle manu- 
facturer, 100 shares; T. D. Wadefield, 289, Regent Street, W., surveyor, 80 
shares; A. Mischini, Roselinda, Woodstock Road, Golder’s Green, N.W., 
gentleman, 200 shares; P. Dell'Oro, 48, Great Portland Btrect, W., gentleman, 
100shares. Minimum cash subscription, £1,000; the number of directors is 
not to be less than two or more than four; 8. Siegmund is a life director, 
subject to holoing 100 shares. Registered office, 53, New Broad Street, E.C. 


British Lighting Development Co., Ltd. (112,535).-— This 
coinpany was registered on November 4th, with a capital of £1,250 in 1,200 
ordinary shares of £1 each, and 1,000 deferred shares of 1s. each, to carry on 
the business of manufacturers of, and dealers in, gas, electric or other fittings 
and appliances, motor-cars, carriages and aeroplanes, garage keepers, &c., to 
acquire the business carried on by the British Lighting Development Co., and 
to adopt an agreement with J. O. Zdanowich. The subscribers (with one share 
each) are:—J. O. Zdanowich, 7, Wellesley House, Knaresborough Place, 
South Kensington, S. W., research chemist and engineer; L. H. Newton, 31, 
Lombard Street, E.C., chartered accountant. Private company. The first 
directors are J. O. Zdanowich, G. F. Cobbold and H. H. Dains ; qualification, 
m ordinary shares. Registered office, 19, Ingate Place, Queen’ Road, 

attersea. 


CITY NOTES. 


Eastern Extension, Australasian and China 
Telegraph Co., Ltd. | 
THE seventy-fourth half-yearly general meeting of this company 


was held on Tuesday at Electra House, Finsbury Pavement, E.C.. 


Sir J. Wolfe Barry, K.C.B., in the chair. . 
The CHAIRMAN, in moving the adoption of the report (see 


_ ELECTRICAL REVIEW, page 754), said he thought the shareholders 


would agree that the accounts for the half-year were not unsatis- 
factory. The gross receipts had amounted, in round figures, to 
£345,000. against & 291.000 in the corresponding six months, or an 
increase of £54,000. That substantial amount was derived from 
increased traftic all over the company's system, but the greater part 
of it was undoubtedly attributable to the remarkable development 
that had taken place in the rubber industry during the past year 


or two. The working expenses had amounted to £152,000, 
against £157,000. showing a decrease of 44.600. Part of 
this saving was due to the closing of the Tasmanian 


stations last year. and partly to the discontinuance of the 
special allowances granted to the staff affected when the 
Mexican dollar in the Straits Settlements was placed on a gold 
basis, and resulted in a diminution of their currency incomes. As, 
however, the cost of living in the Far East, particularly in the 
Straits Settlements, had risen very considerably during the last few 
years, it had recently been found necessary to substantially increase 
the remuneration of the staff in that region, in order to fairly meet 
the new conditions which had arisen. The shareholders must 
consequently be prepared, when the accounts for the current half- 
year were before them, to see an increased expenditure on this 
account instead of a reduction as on the present occasion. The net 
profit for the half-year was, roundly, £171,000,-and after adding 
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£20,000 brought forward from the previous half-year there 
remained an available balance of £197,000. The usual quarterly 
interim dividends of 2s. 6d. per share, or at the rate of 5 per cent. per 
annum, had been paid for the past half-year, and £50,000 had been 
transferred to the general reserve fund, leaving a balance of £72,763 
to be carried forward, as against £58,844 carried forward in the 
corresponding half-year of 1909, when no addition was made to the 
general reserve fund. As the reserve fund investments showed 
further depreciation during the past six months, principally in 
British railway securities, the directors had considered it advisable 
to make further provision on this account, and had, therefore, 
debited the general reserve fund with an additional £30,000, making 
& total provision against depreciation of £150,000. Statements 
having recently appeared in some of the newspapers regarding a 
proposal for the introduction of & reduced rate for deferred tele- 
grams in plain language, the shareholders would perhaps expect 
him to make some reference to the subject. A proposal of this 
nature had been submitted by the British Postmaster-General to the 
various cable companies interested, and the matter was now under 
consideration. The facilities which were afforded under the Inter- 
national Telegraph Regulations for the use of code language in 
telegrams, enabled a very large economy in the cost of telegraphic 
messages to be made by those persons who were in a position 
to take full advantage of them, so much so that there was little or 
no ground of complaint with regard to the cost of coded telegranis. 
There were, however, certain classes of the community who, owing 
to the circumstances in which their telegrams were necessarily sent 
or to their not having previously arranged with their correspon- 
dents an agreed code, were compelled on occasions to use plain 
language. Such individuals were, therefore, practically prevented 
from deriving any benefit from arrangements as to telegraphic 
codes which were intended, in theory, to be open equally to all 
users of the International Telegraph System. This relative dis- 
advantage of the users of plain language, though in many cases 
preventable, pressed hardly upon them, while it was, in point of 
fact, less troublesome as a rule for the telegraph service to transmit 
‘telegrams in plain language than telegrams in code, especially in 
those codes composed of "artificial words," which were so widely 
used. The object of the proposal of the Postmaster-General was to 
meet a much-felt social want which had been acknowledged by the 
company for some years, and which they in 1902 endeavoured to 
meet by compiling and publishing their “ Eastern Social Code," to 
be kept available at all their stations for the use of the 
public. It was believed by the board that the revenue of 
the cable companies would not be adversely affected by the 
new proposal, provided that proper safeguards were incorporated 
with it to prevent the privilege being abused, and their associated 
companies had therefore agreed to the proposal in principle, leav- 
ing the necessary details to be worked out. This might, however, 
take some little time to accomplish. The shareholders would also 
be interested to learn that by arrangement with the British Govern- 
ment they were about to establish a wireless installation at their 
Keeling-Cocos station to enable telegrams to be exchanged between 
passing ships and this remote station. The necessary apparatus 
was now being sent out from this country for the purpose. The 
installation was expected to be in working order early next year, 
and the facilities thus afforded would doubtless be greatly appre- 
ciated and made use of by the many ships passing the Keeling-Cocos 
Islands. The erection of wireless. installations was also contem- 
plated at their Singapore and Hong Kong stations, but the details 
in connection with the licences for these installations had not yet 
been definitely arranged with the British Government. 

The MARQUIS OF TWEEDDALE seconded the motion. 

Mr. REICH congratulated the directors upon the remarkably 
good results shown during the past half-year. He was, he said, very 
gratified to see that the working expenses had been reduced, but 
was sorry to hear the chairman say that they must not expect a 
further reduction next half-year. With regard to the £30,000 
which they had written off for depreciation on their investments, he 
would like to know whether that represented the actual difference 
in the cost price and the price existing on June 30th. Seeing that 
the value of securities which the company possessed had been con- 
stantly depreciating, he suggested that the board might go in for 
short date securities, which, although they might yield a lower rate 
of interest. would not depreciate to anything like the extent that 
the gilt-edged stocks had. 

The CHAIRMAN, in reply, said that they had not written down 
their reserve fund to any particular price, but the amount they had 
written off was an allowance for possible depreciation, which if they 
came to sell would very nearly represent the price to-day. Those 
prices however, could not really be taken as the value of their 
investments. With regard to the question of investments generally, 
there was no doubt that matters were very unsatisfactory in regard 
to some of them —not so much their modern ones as those that were 
made many years ago when Consols were 15 or 20 per cent. higher 
than they were now. "The depression in Consols was only an index 
of what had taken place in all British gilt-edged securities, and 
until they saw Consols again at something like the price they were 
10 or 12 years ayo. he could not hold out any hope that British 
railway and other like securities would rise to any appreciable 
extent. The board had always kept their eyes open for advantageous 
short date securities, and would continue to do so. 

The report. was adopted. 

MR. STEPHENS, in moving a vote of thanks to the chairman and 
directors of the staff, remarked that it was a matter of great satis- 
faction that wireless telegraphy. which a few years ago they looked 
upon as an enemy, had now been harnessed to the service of the 
company. 

Mr. REICH seconded the vote, which was carried and briefly 
acknowledged by the chairman. 


Berlin Electricity Works, 


THE report of the Berliner Elektrizitáts Werke for 1969-10, which 
has no competitors in the supply business in the German capital 
atates that the economic life experienced a further development, 
and the consumption of current increased in general, The reduction 
in the charges for lighting in the late hours Of the night had 
attracted many customers, and the employment of prepayment 
meters in connection with free wiring had advanced the use of elec. 
tricity among small consumers. On the other hand, the attempt to 
obtain large consumers by the supply of high-pressure current had 
succeeded, and the possibility of securing such a supply had in 
various cases prevented the establishment of independent installa- 
tions, whilst in other instances existing generating plant had been 
stopped, and a supply procured from the company’s mains. The 
number of consumers at the close of the year was 28,639, 
as compared with 24,786 on June 80th, 1909, and the connections 
in the 12 months rose from 164,364 KW., to 183,222 Kw., of which 
lighting represented 74,864 KW., and power 108,358 kw. Including 
own consumption, the sales amounted to 174,430,000 Kw.-hours, as 
contrasted with 157,890,000 Kw.-hours in 1908-9, the tramways 
alone having absorbed 59,230,000 Kw.-hours of the former total. 
The electric motors in the suburbs of Berlin reached 24.804, of 
82,220 H.P., and the number of private accumulator installations 
was 16, as against 44 in the previous year. The average proceeds 
realised in Berlin, after deducting the taxes to the local authorities, 
amounted to 15°57 pfennings per KW,-hour, as compared with 1595 
pfennings in 1908-9. The following figures are shown in the 
accounts for the past two years: 


1909-10. 1908-9. 
Ordinary share capital .. a £2,205,000 £2,205,000 
Preference (44 per cent.) shares 1,000 ,000 1,000, 
Debentures.. T EN T ss “ 2,398 ,000 2,423,000 
Gross profits m E s Hr as 808 ,000 708,000 
General expenses ane ve xs Fs 76,200 68.400 
Renewal fund  .. Ms P de xs 21,000 22,00 
Depreciation fe " 20 ix Si 219,000 201,000 
Net profits .. oo eit. 3° us ae 25 486 ,000 403,000 
Profit share of municipality .. vs AT 155,000 . 121,000 
Dividend on ordinary shares .. Vs es 242,000 198,000 
$s 10 40 per cent. .. 11 11 


According to investigations made by the company the substitution 
of direct - current turbo-dynamos for the piston eng ines is technically 
practicable and of advantage from an economic point of view. As 
consent had been obtained to defray a portion of the cost out of the 
renewal fund, it is now intended, in the first place, to replace two 
steam engines in the Schiffbauerdamm station by two direct- 
current turbo-dynamos of 3,600 Kw. combined capacity, and a similar 
reorganisation is proposed in the central station in the Mauer 
Strasse. The report further mentions that the Teltow local 
authority has stopped working its station on the Teltow canal 
and leased it jointly to the Berlin Electricity Works and the Berlin 
Suburban Electricity Works, and extensions of the supply to other 
districts are either in progress or in contemplation. 


West India and Panama Telegraph Co., Ltd.—The 
report for the half-year ended June 30th states that the amount to 
credit of revenue is £43,523, against £38,560 for the corresponding 
half-year, and the expenses have, been £24,636, against. 625.008. 
There is, therefore, a balance of £18,887, making with interest on 
investments and the amount brought forward, a total of 21.24%. 
The directors propose the payment of 15s. on the second preference 
shares—viz., 9s. balance, accrued to December 31st, 1909, and 6s. for 
the six months ended June 30th, and a dividend of 1s. per share, tax 
free, on the ordinary shares. £1,000 is placed to reserve, and 
£1,953 is carried forward. The traffic receipts for the six months 
show an increase of £4,649. The cables continue to be maintained 
in good working order. 


Compagnie Francaise des Tramways Electriques 
et Omnibus de Bordeaux.—The directors have decided to pay 
4.80 fr. on the registered shares, 


British Coalite Co.—It is officially stated, says the 
Timex, that the Barking works, which were closed down some weeks 
ago for reorganisation and repairs, have been restarted, and are now 
operating at full capacity. 


Northern Light, Power and Coal Co., Ltd. Accord 
ing to the Financier, the progress report of this company states that 
in June, 1909, the company offered $1,750,000 5 per cent. gold bonds 
and the greater part of the proceeds of this issue has been applied 
as follows :—In the erection of an 8,500 H.P. plant near Dawson 
City, Yukon Territory; the installation of a 44-mile transmision 
line from the power station to Dawson ; the development of the 
company's collieries, and the carrying out of alterations an 
improvements necessary to place the product of these collieries on 
the market. This work has now been practically completed, and since 
August 24th, 1910, power has been generated. transmitted and sold 
to large and responsible power consumers, The coal is being mined. 
transported to Dawson, and there sold at remunerative prices. In 
addition, roads have been built, a short transmission line con- 
structed to supply the Yukon Gold Co. with power, the company 3 
railroad brought up to date, and other works completed. 


Continental. — France. — La Société. d' Applications 
Industrielles (Compagnie d'Entreprises Electriques) of Paris report? 
a proft of £9,475 for the past financial year, as compared with only 
44.851 in the preceding 12 months, A dividend of 4 per cent. 5 
being declared. 
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Cape Electric Tramways, Ltd. 


THE directors’ report for the year ending June 30th, 1910, states 
that the profit and loss account, after providing for debenture 
interest and redemption of debentures, and taking into account the 
balance brought forward, shows a balance to credit of £9,048, which 
has been carried forward. During the year the tramways carried 
in Cape Town 12,207,739 passengers, earning £119.936, against 
11,858,180 passengers. earning £117,715, for the preceding year. In 
Port Elizabeth 3,102,286 passengers were carried, earning £32,883, 
against 2,978 217 passengers, earning £31,455, for 1908-9. The 


profits of the past year earned by the sub-companies compare with 


those of the preceding year as follows :— Profit for year 1909-10, 
credited to profit and loss account, £52,846, plus the following 
extraordinary items of expenditure charged against that period, 
viz. :—Cape Town: Expenditure southern suburbs sidinga, £1,089 ; 
share of profits due to the Municipal Councils of Cape Town and 
Sea Point from 1906 to 1910, £2,901 ; special depreciation of live 
stock, &c. £167 = £4,157. Port Elizabeth: Balance of losses 


remaining on account of the extraordinary floods of November, 1908, - 


£4,397 ; investment in Humewood skating rink, £100 = £4,497, 
making 4 8,654; the total being £61,501. The profit for year 
1908-9, credited to profit and loss account, is £17,029 : to which is 
added proportion of flood expenses at Port Elizabeth charged 
against that period, £1,409 = £18,134; showing an increase for 
the year 1909-10 of £13,063. This greatly improved result justified 
the writing-off the total amount remaining of the fiood losses at 
Port Elizabeth, which it had been originally intended should have 
been spread over a period of years. The period of financial 
depression in the Cape Province generally is now passing away, and 
both the tramway systems in Cape Town and in Port Elizabeth 
have shown a satisfactory expansion of traffic, which is being well 
maintained in the current months of the new year. Appended to 
the report are extracts from the reports of the general managers at 
Cape Town and Port Elizabeth giving details regarding the opera- 
tion of the undertakings. The total claims arising from accidents 
during the year for both Cape Town and Port Elizabeth amount to 
a total of £106, being a record minimum sum under this head, 
which is a striking testimony to the efficiency of the general 
managers, Mr. Giles and Mr. Barkley, and of the staff working 
under them. 

The directors express their regret at the death of Col. Sir Charles 
Euan-Smith, K. C. B., C. S. I., who had filled the office of chairman of 
the company from its incorporation. 

Mr. Ludwig Breitmeyer was appointed chairman. 


Cordoba Light, Power and Traction Co., Ltd. 


THE second annual general meeting of this company was held on 
Monday, at the offices, 62, London Wall, E.C., under the chairman- 
ship of Sir J. Irving Courtenay. 

The CHAIRMAN, in moving the adoption of the report, said that 
the accounts of this, their second year, showed what he thought 
they would agree was a satisfactory result, considering that so large 
a part of their capital had not yet come into earning power. The 
net profit was £17,507, compared with the profit of. £13,410 shown 
by the accounts & year ago. This profit enabled them to recom- 
mend a dividend at the rate of 3 per cent. on the shares, being an 
increase of 1 per cent., while they carried forward £85,202, as com- 
pared with £4,867. As regarded the construction work now being 
carried out by the two subsidiary companies, active progress was 
being made by the contra: tors. Messrs. J. G. White & Co., with the 
work upon the Calera hydraulic installation, which was an installa- 
tion comprising about three miles of canals, pipe lines and tunnel, 
and was designed to generate about 6,000 H.P., which power was to be 
transmitted some 15 miles to the city of Cordoba. So far as could 
be judged at present the first portion of that power should be avail- 
able by about September next year, and the whole by end of 
the year 1911. With regard to the electric tramways, they 
had also to note good progress, as they had 144 miles constructed 
and 12 miles in operation, as compared with 64 miles constructed 
and 44 miles working at this time last year. Had it not been for 
the fact that the construction had been somewhat delayed by the 
negotiations regarding the new concession, they would have still 
further progress to report. Some part of the work had to be held 
up until the concession had been definitely granted, as it, to some 
extent, modified the routes of the systems they were now combining. 
The new tramway concession was granted last month, and its actual 
details as finally agreed had only come to hand that morning. It 
was for a term of 75 years from the present time, it provided for 
the electrification of the combined systems now owned by their 
Tramways Co., and instead of the 6 per cent. of the gross receipts, 
which they now paid to the municipality, they would for the next 
five years pay only 4 per cent.. and then for the l5 years ensuing 
5 per cent. They considered that great credit was due to the 
manager, Mr. D'Abbadie, for the manner in which he had handled 
the negotiations in connection with this concession. It would 
enable them to consolidate their systems and work them with 
greater economy, while at the same time supplying the city with & 
more efficient service, Pending the obtaining of the concession for 
their electrification, the Ciudad de Cordoba tramways had been 
operated by horse traction since they were taken over on January 
Ist, 1910, and it had been possible to considerably improve the 
working. The returns had shown a satisfactory yield on the capital 
invested in this tramway, and after conversion to electric traction 
they should be still further augmented. In the report they gave 
the figures of the units of electrical energy disposed of for private 
lighting and power by the Light and Power Co. during the months 


of April to August in the years 1909 and 1910, and mentioned 
that the increase this year was equal to one-third of 
the total sales of the same five months in 1909, The 
sales of the Light and Power Co. had shown a steady annual 
increase for at least seven years past, and everything pointed to 
continued advance in the future. It was interesting to know that 
the increase in the combined net receipts of the Light and Power 
Co. and the Tramways Co. for the first six months of the current 
financial year showed an increase of nearly 52 per cent. over the 
corresponding period of the year 1909. He should explain that 
there was an exceptional circumstance which materially helped 
that result, and that was the special illuminations for the Argentine 
Centenary celebrations in the month of May last, but if they 
excluded the additional profits arising for those illuminations, the 
increase was still 371 per cent. He could not promise that this 
increase would be maintained throughout the year, for they had 
been, to some extent, temporarily deprived of their water supply. 
As he had explained on a previous occasion, the waters of the 
River Primero, from which the Cordoba Light and Power Co. 
derived its hydraulic power, were impounded by one of the largest 
dams in the world. The Government of the Province of Cordoba, 
who built the dam, decided that it required certain repairs, and in 
order that these might be executed, they emptied the dam at the 
end of August. They had cabled advices that this work was com- 
pleted on 3rd inst. Practically the whole of the 2,000-H.P. steam 
plant was now in operation, so that thereshould be no difficulty in main- 
taining the full load during such time as there was no water available. 
In order to complete the hydraulic works of the Light and Power 
Co. now in progress at Calera, to install further auxiliary steam 
plant, and to complete the electrification of the tramways, it had 
become necessary for them to provide further funds. As was 
explained in the circular sent to the shareholders in connection 
with the extraordinary meeting held last June, the sum which they 
estimated would be required was £350,000. Satisfactory financial 
arrangements had been made forthe purpose of carrying on the 
construction now in progress by means of the borrowing powers 
arising from the increase of capital authorised last June. Having 
given this rexwmé of their present position, he thought they were 
justified in consiaering the company a progressive one. 

Mn. T. FREME-THOMSON, in seconding the motion, said it was 
interesting to note that the new tramway concession was for 75 
years from this date, which meant that they started afresh again. 
The old concession was for 75 years. 

The motion was carried without further discussion. 

The CHAIRMAN paid a tribute to the excellent work of the staff 
in Cordoba. 


Official Announcements re Companies.—The follow- 
ing companies will, unless cause is shown to the contrary, be strnck 
off the register within three months, and will accordingly be dis- 
solved :— 

Accessible Battery and Engineering Co., Ltd. 
Ashford and District Electric Supply Co., Ltd. 
Atlas Tube and Fittings Co., Ltd 
Automatic Circuit Breakers, Ltd. 

Automatic Sinokeless Furnace Co., Ltd. 
Automixte, Ltd. 

Bastian Mercury Vupour Lamps, Ltd. 

* Boon " Variable Gear Syndicate, Ltd. 
British Accumulator Co., Lt 

British Arc Lamps, Ltd. 

Camberley Electric Supply Co., Ltd. 
Chinnery's Advertising Signs, Ltd. 

Conduits and Fittings, Ltd. 

Crawford Electric Lainp Byndicate, Ltd. 
Ekstromer Accumulator Co., Ltd. 

Electrical Mining Co., Ltd. 

Electrical Loco Motor Propulsion Co., Ltd. 
Evaporation and Sinoke Condenser Co., Ltd. 
Explosive Turbine Syndicate, Ltd. 

Farnham and District Electric Supply Co., Ltd. 
General Electric Inspection Co., Ltd. 
Glover's Water-Tube Boiler Co., Ltd. 

Gould Storage Buttery Co., Ltd 

Hay Boiler and Engineering Co., Ltd. 
International Telescriptor Syndicate, Ltd. 
Mercedes Petrol Electric Co., Ltd. 

Modern Traffic Development Corporation, Ltd. 
Light and Heat Co., Ltc 

New Process Wire Drawing Syndicate, Ltd. 
Nottingham Electrical Co., Ltd. 

Phillips Railway Signalling Syndicate (1907), Ltd. 
Red Cross Light Cure Institute, Ltd. 

Scotch Water Power Syndicate, Ltd. 
Sine Bros., Ltd. 

Simplex Gas Engine Starter, Ltd. 
Simplified Underground Conductor Co., Ltd. 
Smokeless Coal Co., Ltd. 

Telephonic Bell Push Syndicate, Ltd. 
Traction Corporation, Ltd. 

Universal Insulator, Ltd. 

Wilson Thom Canal Power Syndicate, Ltd. 


Stock Exchange Notices,—The Committee has ordered 
to be officially quoted, and has appointed Phuredsy: November 17th, 

a special settling day, in 

Anglo-Argentine Tramways Co., Ltd.—Scrip, fully and partly paid, for 
£1,500,000 5 per cent. debenture stock. 

Applications have been made to the Committee to allow the 
following securities to be quoted in the Official List: — 

Montreal Water and Power Co.—Further issue of £25,000 4} per cent. first 


mortgage prior lien gold bonds of £100 each, Nos. 3,128 to 3,157, 4,906 to 5 Bo 
and 6,273 to 6,397. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the five weeks 
ended September 30th, 1910, were 1,105,049, compared with 974,050 
units in the corresponding five weeks of 1909. 
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. MARKET QUOTATIONS, 


Wednesday, November 9th. 


CHEMICALS, &c. 1 
13 
a Acid, Hydrochloric „„. per ewt. 87 ee 
ain O ee ee ee eo " — ee 
a y Oxalio oe ee ee eo » = ee 
& » Sulphuric ee ee ee m 6/6 ee 
a Ammoniac, Sal 25 i 49J- ve 
: Ammonia, Murlate (crystal) .. per ton — T 
ee ee ee » ee 
A Bleaching pow rder eo ee ee » £6 10 ee 
a Bisulphida ot | ot Carbon oe oe L £18 ee 
a Borax iu 45 " #16 p 
i Ferro-Silicon (50 «) 885 oy pis s 
a r p ate ee oe ee » ee 
a Lends Nitrate ee ee ee 90 P ee 
te ugar ee oe [1] ee 
s Me th Met ee ee ee gal a ee 
a etny:a Spirit . oe ee r . ee 
a Potassium, Bichromate, in casks Led Ib. 2 vs 
a Potash, Caustic (75/80 ) . per ton ee 
a 70 Chlorate eo e ee per lb. 0 eo 
a Pots e eo ee 7 d. eo 
a tassium, Cyani 6 ee oe nw ee 
a Bhellao .. per owt, 88J- ee 
a Sulphate of Magnesia . por ton A 10 T 
a Sulphur, Sublimed Flowers T »" £6 10 oe 
: 55 Dons eo ee » "E oe 
ee » ee 
F Soda, Caustic (while 10 %) ec »" 211 ee 
F " Chlora „ per o T eo 
per ton ee 
a 2 Sodium quas us casks per Ib, Bà. es 
* R ès " 14. T 
METALS, 4c. : 
b Aluminium ts, in ton lots. per ton \ £80 us 
A Wire, in ton lots .. 55 £113 T 
" eet, in ton lots " £120 " 
p Babbitt's metal agot 825 £88 to £145 " 
c Brass (rolled me n per lb. 63d. mis 
c 90 Tube Gelid dr y m 90 ` 0 
C v 80 rawn 925 * : 
[4 70 Wire, basis ee ee oo ve ud ee 
c Copper Tubes (brazed) .. - S 9d. i 
€ 90 » (solid drawn ee [1] Sud. ee 
E » (best selected) .. per ton £13 £8 inc. 
g Li Bh ee ee eo L.] £73 £3 ino 
8 s» m T 70 £13 £3 inc 
e „  (Eleotrolytio) Bars .. 10 £60 T 
e " 10 ee ee 50 276 ee 
o LI ee ee £68 15 
6 ^ ú H.O. Wire per lb. 8d. " 
f Ebonite Rod ee ee ec * ee 
f n Sheet eo ee ee 99 6/6 e. 
n „ ee is » Wl 
b u 8 . ee ee [7] . ee 
b India-rubber, Para fine ee [T] 6/1 8d. inc. 
| Iron Pig (Cleveland warrants) . per ton 49/6 8d. dec. 
E: at ira No. 8, P.O. qual. » £14 EN 
g Lead, ah “ee E £18 7 6 to £18 10 7/6 inc. 
m Manganin Wire o. 98 ee ee per lb. ` 6/6 ee 
g Mercury per bot. £8 13/6 dec. 
d Mica (in original cases) small . per lb. 6d. to 1s. ee 
>! " " " ice " h^ 8 36 oe 
90 oe ee 90 ee 
p Phosphor Bronse Ein " lid. ee 
P 1 " rolled ban A rol ‘a 1/03 a 
p » rolled strip & sheet » 171 s 
o Platinum ee eo per 08. 160/- 6/- inc 
e Silicium Bronse wire .. per 9d. 14. inc 
r 8teel Magnet, in bars eo ee per ton £55 oe 
g Tin, Block (English) T ee " £106 to £166 £9 inc 
n Wire, Nos. 1 to 16 ee ee per lb. 1/104 ee 
p White Anti-friction Metals .. per ton £45 to £150 i 
7 Zino, Bh’) (Vieille Montagne bud.) n 429 15 ee 


Quotations supplied by— 


4 Bolling & Lowe. 

k Morris Ashby, Ltd. 

/ Richard Xobnson & Nephew, Ltd. 
m W. T. Glover & Co. 

n P. Ormiston & Sons. 

2 Jobnson, Matthey & Co., Ltd, 


P w. F. Dennis & Co. 


a G. Boor & Co. 
b The Wim Aluminium Co., Ltd, 
c 


The Austrian Lamp Trade,—It is proposed to con- 
vert the Watt Glow-Lamp Factory, of Vienna, into a limited com- 
pany. Negotiations on the subject of financing the undertaking 
have been proceeding with the Union Bank, but they have not 
matured, as the owners asked a purchase price which the bank con- 
sidered to be too high. The firm now intends to enter into negotia- 
tions with other -banks on the matter. 


Electrical Motor Vehicle for Powder Transport.— An 
interesting electrical motor vehicle has recently been completed by the 
Studebaker Automobile Co., of South Bend, Indiana, U.S.A. The 
interest lies in the fact that it is intended for the transport of 
powder, the vehicle having been built to the order of the Union 
Metallic Cartridge Co., of Bridport, Conn., U.S.A. The compart- 
ment in which the powder is carried is practically hermetically 
sealed, and is constructed in such a way that the use of metal which 
might cause frictiun and consequent ignition is entirely avoided. 
The speed controller and other portions of the mechanism at 
which sparking is likely to occur. are immersed in oil, and all the 
wiriug is enclosed in metallic conduits, 


Tuesday Evening, 
MARKETS are quiet in the main, but steady, There is a oertain 
amount of investment buying about, and the elections in the United 
States this week have given the American market plenty of work. 
Amongst the electricity departments the principal changes are the 
advances in British Columbia Electric Railway stocks. 

The regretted death of Sir Gjifton Robinson removes a familiar 
figure from the giants of the tramway world, and had it occurred 
some years ago, the effect upon some of the Stock Exchange prices 
would have been considerable. But latterly, of course, Sir Clifton 
Robinson has not been much concerned with the practical manage- 
ment of the companies with which his name is most closely identi- 
fied, and the severance of his connection with the London United 
Tramways removed him from the platform to which most City 
attention is turned. 


London United Tramways Preference shares fell ba as a result of 
Sir Clifton’s death. 

Cape Electric Tramways remain at 7s. 6d., in spite of a much more 
satisfactory report which came out the other day. If the company 
could do so well in what may be called normal times it should be able 
to secure still better traffics during the current six months, when 
political excitement and the Royal visit are extra factors making 
for improvement. 

Metropolitan Electric Tramway Debenture stock has risen 1, and 
Underground Electric Railway 44 per cent. bonds are a point higher. 
The Prior Liens are ez coupon, and, consequently, 24 down. 

Of the Home Railway stocks, one of the most interesting this 
week is East London, which has risen to 4 on vague hinte—it must 
be for the seventy-seventh time—of electrification. Curiously 
enough, the junior Debenture stocks have not moved. The "B," 
"C" and "D" issues started at 24, 6 and 5 respectively, and, taking 
the whole amounts of each at these figures, they worked out to an 
aggregate of about £160,000. There ought to be scope for talent 
here on the part of some American millionaire. 

East Londons and Districts are amongst the few Home Railw ay 
stocks which have rises to their credit this week. City and South 
London Ordinary lost }, and so did Metropolitan Consolidated. 
while the Surplus Lands went back a point. Labour troubles in 
various industrial areas are frightening investors from this 
market, where even the splendid Board of Trade Returns went 
for practically nothing so far as assistance to prices was concerned. 

The Great Eastern Railway has denied the rumour that any 
immediate electrification of its suburban service is intended. 

Charing Croxs Electricity Supply shares are 4 higher, while 
Chelseas and Westminsters are down by a similar fraction, this 
completing the list of changes in the Home Department of the 
market. Mexican Light and Power Common is 2] higher, and the 
Preferred as well as the bonds gained 4. On the other hand, Elec- 
trical Development of Canada Fives are lower, and 4 fall occurred 
in Mexican Electric Light Fives. Mexico Trams have improved, 
Rios keep about 106, with a good deal of business doing in them, 
and Sao Paulo Trams are harder at 155. Para Electric Tramways 
ó per cent. First Debenture stock has been changing hands with 
freedom at fractions over par. Anglo-Argentines are active, but 
without quotable changes. Canadian General fell 3 to 111; Shaw- 
inigan at 1124 is 14 up. 

The main feature in the telegraph market is the steadiness that 
prevaile throughout the list, which has resulted in & fair number 
of rises, West Indian Panama rose nearly 2s., and both Preferences 
went up 1 on the declaration of a dividend of 1s. a share on the 
Ordinary. The Debentures at 102} are also harder. In the 
American group theexcitement in connection with to-day's Election 
in the United States brought about a sharp rise in American Rails. 
which was reflected in a further improvement in Anglo-American 
Telegraph Deferred stock. American Telephone and Telegraph has 
risen J, and the rumours as to the working agreement between 
these two and several other companies are as persistent as ever. 
Direct United States shares. however, continue dull, and Direct 
Spanish Telegraph Ordinary fell J. There has been a rise of ] in 
Amazon shares, and a gain of 4 stands to the credit of Reuters. 

There is a good deal of buying of National Telephone issues, and 
the Deferred stock rose 2 points upon a comparatively small 
inquiry. The other five issues are also better, but the 4 per cent. 
Debenture stock eticks at par, which, of course, is about all it is 
intrinsically worth. No other changes of importance have occurred 
amongst telephone shares. 

In the industrial list, Electric Construction Preference have 
risen to 35s, and the Ordinary to 13s. 9d. on the reasons at which 
we hinted last week. The Debenture stock is 4 up, and quoted at 
641, but it can very readily be sold. There are several buyers of 
whatever amounts come to market. General Electric Preference 
went up 15s. to 84 on the consideration of the good yield "n 
can be obtained from the shares, and the increasing proeperity of 
the company. British Westinghouse 4 per cent. Debentures eased 
off to 604, and beyond this there have been practically no changes. 
Rubber has been rising a little just lately, touching 6a. 3d. per lb. 
and in consequence of this the Rubber share market has enjoyed 
additional strength. Expert opinion from Liverpool suggests that 
for another 12 months or so rubber will be cheap at 5s. 6d. and dear 
at 7s. 6d., so that if this view is borne out it seems likely that the 
market for the raw stuff may settle down on to a steadier basis, 
instead of indulging in the wild fluctuations that it has undergone 
this vear. 

British Columbia Electric Railway Deferred recovered 7} of the 
fall which took place on the last new issues. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


: Business done 
Present Stock | Dividends for the last | (“losing Closing ' week ended +) Seer 
NAMB, or otations Quotations or Yield 
Iaue, Share. four years. ov. Ist. Nov. 8th. Nora Pall — per cent. 
1906. | 1907. | 1908. | 1909. Highest|Lowest. & s. d. 
95,000 | Amazon Tel pb Co.'s shares, Nos. 1 to 95,000 | 10 Nil | Nil | Nil | Nil 4 i 4j— 5 97/6 : +8 Nil. 
286,500 Do. eb, Red. Iss. at 08 % script all paid | Stock | 5 5 5 5 — 97 96 — E: is 5 27 
255,196,000 jot ain elephone & 1% Bonds, „Cap Stock .. | $100 | 8 8 8 8 144 —147 145 —148 r5 +1 5 8 1 
5.000,00 || Do. Collat. Trust, 4 Sb or to t $100 % 4% 495 & | 94—96 o4j— 96, | 955 | 93 | +4 | 4 21 
558,460 5 Télegeph : Stock | 8496 | 8495 23 4s.| 38 — 68 66 — 68 664 661 5 6 71 
8,220,770 do. o. 6% Prei. Stock 6X% 6 , 16% 6 106 ME. 1064 —108) 108 106 i 510 7 
8,220,770 | Do. do. Deferred Stock | 19% | 1 Æ | 8/- | 28/- 284 — 7i q14— 98 211; 27 ‘+2, 4 9 8 
47,725 Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 5% 5 J 5 5 102 —104 102 —104 i ^ " 416 2 
44,000 li Telephone, Nos. 1 to 44,000 b 8% 8 8 8 92— 104 92— 10} ^ T » 818 1 
2,449,176 | Commercial Cab bie, Sting. 600 year 4% Deb. Bk. Red. Stock 4% 1014 4 85 — 87 85 — 87 &6g on P 412 O0 
16,000 | Cuba Telegraph i ; ae 10 5 16%! 6 6 8i— dun 813 id "T 6 9 9 
8,000 Do. 10 % Pre. .. .. .. ..| 10 {10% 10 4 10 €) 10 [m làxd 1 m oj 17 » » 5 15 11 
12,981 Direct Spanish Telegraph, Ord 2x 5 4951492514 4 3 oes és - 5 17 
8,000 Do. do. 10 % Cum. Pret. e 5 10 € 10 €, |10 % 10 845— NE ds —} | 614 8 
80,000 Do. do. 43 % Debs. . e) BO | 4X Y, | 48% | 4) 101 —109 101 100 ä a ; 475 
60,7101! Direct United States Cable 20 y Y, 14 153— 15i | lbà— 15 151 153 : 6518 
86,000 | Direct W. India Cable, 44% Reg. Deb., 1101,00, R. 100 495 | 44% | 4495 | 48 100 —102 100 —102 . »: . 488 
4,000,000 | Eastern Telegraph, Ord. Stock m 17 77 7 7 190 —188 190 —183 1998 1303 : 558 
2,000,000 Do. 94 V Pref. Stock. 100 | 34% | 88% | 8495 | 83 83 — 85 88 — 85 8⁴ * ; 12 4 
1,896,706 Do. 4% Mort. Deb. Stock Red. Stock 1 4% | 4 4 101 —103 xd 101 —109 101 1004 817 8 
800,000 | Eastern Extension, Australasia, and China Tele. 10 74 7 7 1 121— 123 121— 122 1 12, 5 10 11 
762,400 Do. 4 % Deb. Stock. Stock 4 | 4% | 4 4 100 —102 100 —102 i .. 2s 818 5 
$00,001 | Eest: Be r Ic] 25 4 4% 49, 4 | 101 —103 90 —101ͤ a 819 8 
181,197 | Globe Telegraph ind ie ust bi 1 1 1 1 ' 102 105, 5 9 5 
3 % e , Bea | we) ah are 
. rea ern Telegraph, o n. ET 1 18 +% 1 5 — 
17,000 | Indo-European Telegraph. me j is 18 18 18 18 524— 544 | 544 e - 519 4 
$41,880,400 | Mackay Com mmon .. , B% | 4 4 — 94 — 97 vs s 478 
,000 | Do. o. 4% Cum. Pref. .. : 4 4 4 4 75 — 80 | 75 — 80 es i 500 
804,190 | Marconi's eless Telegraph N Nil | N N 3— 1 7 16/9 16,3 ie Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. 6 6 86 6 — 1d 1 18/- s 600 
86,492 Do. do. do. 5 % Pret. 5 5 7 575 17— 141d d t | 16/9 2 es 5 6 8 
. 2,225,000 | Nattonal Telephone, Pref. Stock .. 40 6516 66 1044—1 106 —106 1052 | 1043 +s | 518 2 
8,725,000 | Do. Def. Stock 5 6 656 121 —123 123 —196 | 1234 | 1913 | 42 416 0 
15,000 : do. 6 Cum. Ist Pref. 6 V6 6 6 10 — 1 104— | 104 + è 610 4 
15,000 | Do. do. 6 V Cum. 2nd Pref. .. 5 8656 6 10 — 10 104— f + 510 4 
250,000 | Do. do. 6 % Non-cum. 8rd P., 1 to 350,000 5 V 5 V5 J 5 55 — 55, | + 41011 
2,000,000 | Do. do, 24% Deb, Stock Red. 83% | 8495 | 34% | 84 98 —100 + 8 9 8 
1,989,598 | Do. do. Deb. Stock Red.. 17 1% 47 14 90 —101 8 $ 819 8 
179,318 | Oriental Telep. and Elec. 1 to 171,504, 71,604, fully paid.. 158588 18— 1 + = ji 4 14 10 
50,000 . do. do. 1 6 db 6 "b 6 y: 6 1A— l, oe . ee 4 7 3 
195,955 Do. do. do. Red. Deb, Btock.. 17 47 17 14 88 — 90 88 — 90 » $ 4 81 
99,400 Pacifio & European Tel., T uar. Debs., 1 to 1,000 110 1 4 98 —100 o MEET sg + 819 7 
11,8899 Reuters es 594, 5 V 5 J 5 7à— 8 X 32 + 418 9 
145,965 | Telephone Co. of Egypt, 14% Deb. Red. 44% | 48% | 43% | 44 99 —101 : i 491 
8,049 | Submarine Cables T 6% 6 6 6 | 180—133 3 s 2 410 8 
120,000 United River Plate Tele; hone 894, 85 85 8 7 7 T8 6 8 6 
,000 Do. 5% . Pref., Nos. 1 to 40,000 5 V 5 7 5 7 5 5 5 T m 471 
80,006 | W. Coast of America, 1 to 30,000 & 58,001 to 58,008 2495 | 9495 | 2495 | 28 1 1 e 412 8 
150,000 | Do. 4% Debe.,1 to 1,500 guar. by Bras. Sub. Tel. 49$, 4% 4 4 98 —100 1 - - +4 | 319 7 
907,980 | Western a Telegraph, Ltd., Nos. 1 to 207,980 770 77 7 7 19]— 14i 18% " 418 3 
806,000 4% Deb. Btock Red. 47 47 17 4 100—102 2 P zi 818 5 
88,931 | West India and Panama Telegraph . vA Nil | Nil | Nil | Ni 13— 143 33/9 | + Nil 
84,563 Do. do. 6 % Cum. lst Pre. 6% 6 | 6 — 101 » + 514 8 
4,669 Do. do. $ Cum. and Pre. £26 15 % 143 p + 6 0 0 
80,0001 Do. do. Debs., Nos. ! to 1,800 59615 g 5 101 1084 2 " 116 2 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
i 
640,000 pec Trams, 5% Cum. 1st re 00 8 * . 5 % 4— 5 42— 5 9944 | - 96/3 500 
600,000 |. Do. 2nd Pref., 800,000 to 1,900,000 5 - T — 5 4i— 47 43 — 4i 99/9 | 91/104 5 5 8 
4,465,674 |. Do. 4 Deb. 8toc .. | Stook | .. cod 4 92 — 94 — 998 | vst 457 
Auckland E. Trams, 5 & lst Mort Deb. Stock .. | 100 b 5 b 108 —106 108 —106 s oe 2x 4158 
880,000 Babcock & Wilcox, 1 to 580,000 5 1 20 20 „ 24 58— 5g 5f. 5 | +§ 43 1 
100,000 Do. 6 % Cum. Pref., 1 to 100,000 P 1 6 6 6 18— 13 18 — 15 e is 2 400 
1,000,000 | British Aae Mort. Debs. Red. ..| 100 35 C M s EY M 5 597 
600,000 | British Columbia E. Rail Def. Ord. Stock .. | 100 89,18 8 196 —140 1484—1474 1452 | 199 47 5 8 6 
400,000 | Do. Pret. Ord. Stock eee | 100 5 6 6 116 —120 190 —121 122 119; 44 416 9 
400,000 | Do. 5% Cum. Perp. Pref. Stock .. 100 5 V 5 5 109 —112 1094—1124 1111 11 13 14811 
988,000 | Do. 1st Mort. Deb., 1 to 6,250 40 |44% | 43% | 44% | 4 100 —102 100 —102 a i 488 
212,600 | Do. Vancouver Power Debe., 1 to 9,200 100 4 4 % 44% 100 —108 100 —108 103 à 4765 
1 British Electrle Traction ] Ss 10 il 1 | 1 1 16 , .. | -.. Nil 
161,487 | Do. do. 69,Cum.Pref. .. ..| 10 6 8% 13 Nil 8g 8 68/8 ^ .. , Nil 
1,478,658 | Do. do. 5 Pet Deb. Stock .. | Stock 5 5 6 5 88 — 92 88 — 92 899 | 884 i 588 
598,996 | Do. do. | rife md Deb Stock Red. | 100 | 4$ |44% | 44% | 4% : 09 — Taxa | 69 — 74 . | 0 0 
100,000 | British Insulated and H Cables ae 5 10 €, 10 & 10 % 10 62— 6j— 7 6³ | n 6 17 11 
100,000 Do. do. 6 % Cum. Pref. 5 6 6 6 6 — — d oe 412 4 
500,000 | Do. do. 44 % lat Mort. Deb. Red... | 100 4 101 —104 101 —104 " 467 
201,579 British Thomson-Houston sn Mort. Debe. 100 % | 98 —101 98 —101 . is 491 
400,000 | { Pritish Westinghouse 6 % Pro Si to anio ead) 5 | Nü Nil Nil Ni! A— 4 &A— & | = Nil 
1,816,858 | Do. do. 9 8 Deb. Btoek . | 100 C JEN [4% SEX | 61 — 68 59 — 62 ... 26 9 1 
50,000 |t Browett, Lindley & Co . ul 1 [NE| Ni ff NI! A 4 A ^ | a Nil 
50,000 Do. 6 % Cum. Pref. . 1 Nil | Nil | Nil | Nil | 14/6 to 15 14/6 to 1000 si s a Nil 
140,976 | Brush Blectrical Engineering, wel 1 EO! 106,781 .. 2 Nil | Nil | Nil | Nil; 0— 0 — ME NEC ps Nil 
900,000 | Do. 5 6%, 2 | Nil | Nil | Nil | Nil! 0— 0 — i de lo Sa ea Nil 
125,000 Do. do Perp. Deb. 8 ie T Stock 4 % | 4 87 — 42 87 — 42 PAN NE .. |1014 4 
195,000] Do. Perp. 2nd Deb. Stock.’ | Stock 4196 | 4: 33 — 27 23 — 77 8 .. (41819 8 
187,610 | Calcutta Traag - to 187,610 .. 5 8 6 4 4 5 4 5 95 F 91/3 410 0 
45,804 Do. Cum. Pref., Nos. 110 29,800... 5 5 5 b 5 | 4 5k a 5h 5 v | eu 417 7 
850,000 Do. 4 186 let Deb. Stock .. | 100 43% | 49% | 4335 | 43 98 —101 98 —101 » H . 49 1 
35,000 | Callender's Cable UM shares và s 5 15 15 15 10 9 — 94 xd 9 — 9$ in as | £s 5 2 1 
40,000 Do. 5 &% Cum. Pref. 5 5 5 5 6 5 415— bà 53 p Y 469 
800,00 | Do. i 44% Ist Mort. Deb. Stock Red. Btock | 44% | 44% | 44% | 4 1083 —1 104^ —106 a 3 £4|44n 
491,292 | Cape E. Trams., 1 to 491,222 1 1| Nil 1 | Nil | — sk — ve m va Nil 
450,000 Castner-Kellner Alkali, 1 to 450,000 . 1 | 8 % 12 % |124% 123% u— 9h 90 — 98 68/6 | 62/6 : 819 4 
210,188 44 let Ist Mort. Deb. Stock 100 43% | 44% | 4 44% 105 —108 105 —108 ke ia 481 
1,800,690 Central London Rawy: . | Stock | 4 8 83% | 8 — 64 62 — 64 623 ess 418 9 
,655 Do. do. 90% Pref. Stock | .. | Stock | 4 4 4 4 85 — 87 85 — 87 i +1 412 0 
8 Di Do 8818 ue Def. do. Stack A : te 2 a — 46 44 — 46 46 444 is í 1 A 
an u ndon Railwa - aie sa toc 1 71 — 98 ?1 " — 
-- 85,000 Crompton & Co., Nos. 1 to 8,000 Debe." as 8 5 5 f E * i 1 m "m i Nil 
0 
100.000 900 of £100, and 901 11,000 of £50 Red loe [595|595|595 595 | 88 — 86 88 — 86 L e 517 8 
* Uniess otherwise stated, all shares are fully paid. t From Manchester Share List. 


Contimued om next pade. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


Prese 8 Closin Closing Business done | Rise +| Present 

nt NAME os Dividends for the Quotations Quotations | week ended or Yield 
Meus: Share. last four years. Nov. lat. Nov. 8th. | Nov. 8th, 1910. | Fall —| per cent, 

SS m . S * | 1906. | 1907. , 1908. 1909 Highest, Lowest T " E 

260,000 | Dick, Kerr & Co., 1 to 960,000 . ys 1 110 10% 6 5 1 — 1 z z 

805,000 Do. do. 6 €, Cum. Pref., 1 to 805,000 .. 1 16 6 $ 6965/6 Caer ot ol ke M ý í Y À 

271,080 Do. do. 44 Y Deb. Stock . 100 44 4585 44% | 44 124— 184 124 — 45 t 48 
60,000 | Dublin United Trams. (1896), 6 96 Pref., 1 to 60, 000 10 6 6 4e 6 / | 6 96 24 5 i Nil 
99,261 Edison & Swan Utd., A shs., £3 pd., 1 to 99,261 1° 5 Ri 345, | Nil | Nil 0— K oe Ni 
OT — Do. ADEL e nne uni $ 4% % , e—e | aes | à | — Jene 

e c " m ‘ .. 

, Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. 10 5 F 5 5 54 77 — 80 77 — 80 I ey i d 
112,100 | Electric Construction, 1 to 112,100 2 Nil | Nil | Nil | Nil 8— if 14— if us DNM uo. 
81,990 Do. do. 1 % Cum. Pref., 1 to 81,800... 2 7% 7% 7 1% H- 1 1— 138 1 
Aa | CRN Beego co Mot ee IB 

. C 7o — | — * 
78,000 Gt. N. & City Rail. Pref. Ord. A. 40, 1 to 78,000 10 | 4 4% | Nal | Nil Em 10 1 J= 102 i 105 i 
oo Der ae ee we Pre 10 3 3 & 8 K 4 | 102 1034 ud 4 16 10 

" o e a » e T J- * 0 

3 Henleys (W. T.), „Telegraph Works, da DU. cs , 15 8 15 " 15 o, 1 $ 12i— 12i rim 18 128 | 12} .. H n a 
4 e " :4 374 Ofte uL ee 

150,000 Do. 4% K Mort. Deb Stock | stock | 14. | 414. | 414. 15 1 155 101$—109 1 | ia | oa 3 
50,000 | India-Rubber, Otis ercha & Telegraph Works 10 10 % 10 10 % 10 144— 1 141— a 93 15 Sn 
87,500 Liverpool Overnesd lway, Ord. .. ae 10 Nil | à Nil | Nil 1— 1 1.— 13 z z i 617 ll 
10,000 + Do. Pref., fully paid 10 5% 5 5 5 : E. : 7 — 4 * Nil 

r e AE T BETES Mt) He | JE x 

U . oO. oe ee $1 
125,000 Do. do. 5 9) Cum. Pref., 1 to 125,000 10 5 im 82 a 1— 2 97 — 2 n3 i p 14 5 

1,649,930 Do. do. 4% 1st Mort. Deb. Stock.. 100 4 4 4 4 67 — 71 — ~ E 21241 
5,782,062 | Metropolitan Consolidated ..  ..  .. 100 1 „ 3% 4 1 841— 882 ait ant ot 2 254 
2,640,914 Do. Surplus Lands .. .. 100 |33% | 98% | 29% | 2 66 —63 — 66 1 a : 
8,285,000 Do. District .. E .. | 100 il il | Ni il 225 — 283 23 — 5 BE | 
DM Metropolitan Electric Trams., 1 Ord. .. s 1 „ etal See 5% $ i— P" Nii 
0 efd. i i i 1 js — = . 

; : = 597 
600,000 Do. do. 5% Cum. Pref. . 1 |595,|595,|595 5 2— Bd 39 2 | 
595,600 Do. do. 4} % Deb. Stock Red. | 100 | 44% | 44% | 44% | 48 9ó — 97 —100 199 19 + 1 | 410 : 

$10,828,200 | Mexico Trams Co., Common Stock .. 95 2 sd .. 6 1244—1264 125 —127 : Gp T x. dye 
$9,000,000 Do. 1st Mort. 50-year 5 % Old. Bas. ; " . 5 % 5 97½— 98 973— 983 i : 

38 9 were Fd Pr, 4 1 H 5 : g bd 5 75 a )- A d : 1 ö 

? um e zs ae 8 — , | E 586 
245,000 Do. % Deb. Stock W 100 | 44% | 44% | 44% | 44% — 8b —8 „ LL. Sy 
87,850 | Telegraph Constructo on and Maintenance.. 12 15 5 174% 15 % (17896 854— 873 86 — 38 374 7 36 + 3 ` 17 : 
140,0001 Do. % Deb. Bds., 1 EO 1 ,500 Red., 1909 | 100 4 4 14 do 1 | 101 —108 101 — 103 1 xoa 555 rece. 

0 ek Underground Electric Railway, 5 % % Prior Lien .. |n "m ga A 4 üx i-e p^ 05 xd E 937 ot ins 

D , . 0 8. Ae sa es TS x « 

4,900,000 Dó. do. e Income Bonds ‘ T m N ee 87 — 89 ES a T . z 

, 66,666 Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 1 Nil 10 & 5 do , Nil 1— 1 | T 
66,666 Do. 6%C.P. 430,001 d 80,000 & 125,001 to 141,608 5 «oq 17 1 — 1 1— 1 Tode 

945,495 | Do. 4% 1st Mort. Deb. Stock M0 % 4% 1% 4 6 —7 e — 70 | | 

| i 5353 8 „ 
ELECTRICITY SUEELY COMPANIES. 
| Hs 5 MEX 1 a | | 1 

» 1 to 20,000 5 1 10 10 7 71 6 15 
it ee. mig ta e. g f f 488% | 532] 0) |: |f 
400,000 | Central Electric TE 4 15 Guar. Deb. Stock .. | 100 4 4 4 4 ae —1 100 —103 E E x " 8 
89605 Chsring Cross ana Sirang Mti 3 x : 5 X p & To us 84— is E 74/13 qi 

um. Pre 5 — — ie ei 

um ng ndegtaking "ab, Ca . | 100 112 Pe 1% 4% | a = 97 M „ 

L] 0 toc e e ^o 96 err! . == ee ! oe 
49,496 | Chelsea Electricity Supply, Ord. P 5 44% | 48 no "m. — 4 84— 33 63/9 ‘ — è : jf 1 
175,000 Do. do. 4) Deb. Stock Red. .. | Stock | 44% | 44% | 44% | 49% 99 —101 99-101 ii " 2 £91 
70,596 | City of London Elec. Lighting, Ord. 40,001—110, 595 10 6 & 6 6 4 7% 11g — 11 114— 112 125 là 135 0 
40,000 Do. 6 g Cum. Pref., 1 to 40, 000 .. . 10 6 6 6 6%; ll 1 1 111 4 0:5 
400,000 Do. 5 % Db. Stk. "m .. | Stock 5 $ 5 5 5 „ 120 es 103 os 9 19 ag 
800,000 Do. 4j % 2nd. Db. Stex. .. 100 | 43 43% 1% 43% | 024 4 2 i 5 
PAS County of Duran Electrical Power, ona es 5 : $ 2 & : il : il 1 2 i 4 UM 

[) O. . re P æ 3 e. 

960,000 Do. do. do. 5% lst Mtg. Deb. | Stock} .. | .. |5 $ 5 $ | pa 94 ó 5 | | ! - 8 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 5% 5 5 5 71— 7 = : if 16 | aes 
55,000 Do. do. 6 % Pref., 40,001—60,000 | 10 |6 | 6% |6 95 6% 107 — 11 10 n4 3 e 

400 000 Bo. E 4 Band. Deb. Stock |. Steck | 416 | 46 d 4 * 00 101% | 99 10 1% ! 72 31 

' e toc c Y ^ | = PU . cf 
890000 i 8 E CT Cum: Pre Ord. Shares.. 5 ae S Ma Nil | 3 Ñ à - T | n 

sg . i i i T - "T 
480,500 | Do. let Mort. Deb. Stk. | 100 43% | 44% | 44% | 44% | 15 — 78 75 — 78 s ELE 
$8,150,000 | Electrical Dev. oe of rend X lstMtg.Gold Bnds. | $500 2s .. 5 T 5 7 82 — C5 814— 84 82 — 3 $113 
10000 | Be. d 95 Cum Pr t., 1 to 10, % oo 8 ste 96 50 565 i Hi a 5 . . 4nu 

, um. e ane vs os ee oe 

90,000 Do. 43% lst Deb. Stock '.. |. 100 | 43% 4 44% | 44% 99 —102 99 —102 n ine is 488 

6. — i 6 1 5 

15,000 Hove, 1 to 15,000 | „ 1995 | Bh% | 84% |84% | 6j— 7 + » i 416 1 
$1,876,000 | Kaministiquia Power Co., 5 % Gold Bnds. . i 100 , .. .. 15% |54% | 10143—108 101 on z i fa" az 236-1 
21,000 | Kensington and Knightsbridge pU Ord. `. 5 1095, 1095, (892658 do 64— 7 o . s à ore 
90,000 Do. do. do. 4% Deben. Stk. stock 1 % 14% | 4 46 |4% | 98 — 95 nc ai V e 1 0 
ee . Electric Supply Corporation, rU Ord. 8 : i oe : T E u- 55 u- 61 us 9100 : T. 

re i oe = l . | 

882,955 Do. do. 4 % Ist Mort. Deb. Stk. Red. Btock 4à 7o "Ha | 1 do 4% | 90 — 93 90 — 98 | 505 a ; | = 5 : 
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PRIVATE POWER PLANTS AND THE 
PUBLIC SUPPLY. 


[COMMUNICATED. ] 


THE most difficult of all new business problems is, as a 
general rule, that of negotiating the closing down of a private 
power or lighting installation. Work of this class calls for 
a very complete technical and commercial knowledge of 
power generation in every form, in order that the weak spots 
of the plant in question may quickly be recognised, and so 
that the two costs on either system may be readily worked 
out and put before the user in a convincing manner. Suc- 
cess will depend entirely upon this, and the first and most 
important step in securing for the supply a load hitherto run 
by a private plant, or in persuading a power user to scrap 
his gas or steam engines in favour of motors, will be to 
arrive at an accurate idea of his total costs. Accuracy is 
emphasised, because the estimation in question is usually a 
difficult one to make, owing to the numerous details of 
operation for which no money or other figures are available. 
Unbusinesslike as it appears to the electrical engineer 
schooled in the most minute determination of carefully allo- 
cated costs, the average power user or possessor of a private 
plant has only the haziest idea of what that power or plant is 


costing him. He will seldom be found to admit it, but. 


such is the fact, and his convictions as to the economy of 
his plant are often hard to shake. It must have been the 
experience of all who have had dealings in such matters to 
have met otherwise smart business men who will not 
recognise wages costs, because the 'work of attention is 
supposed to be done in spare moments by odd employés ; 
others will contend that oil and engine room stores are 
negligible upon the grounds that they use so much else- 
where in the works ; and cases have been known where even 
the coal item has been dismissed in the same cursory 
manner, the argument being that where quantities of fuel are 
of necessity used, as in the brewing and similar industries, 
the amount taken by the electric light plant is of no conse- 
quence. As for the losses which occur in long lines of 
shafting and belts, in leaky steam joints and bare pipes, 
these are always much under-estimated if not entirely 
ignored, and difficulty will generally be found in obtaining 
a proper recognition of their magnitude. In many cases 
persistent argument, backed up by examples, will have the 
desired effect, vut at times it will be necessary to go farther 
and obtain permission to indicate the engines in order to show 
up shafting losses, and to conduct plant efficiency tests to arrive 
at a correct figure for the coal and water items. This is done 
as a matter of course by the larger American supply companies, 
and has been found productive of excellent results. The fact 
is clear that the average possessor of a private plant does not 
know how to figure up his costs, and recognising this it is 
an excellent plan to prepare a schedule setting forth the 
items which should rightly be charged to the cost of 
generation, &c. In the case of the average private plant 
employing steam power, these items may be taken as follows :— 
Fuel, water, removal of ashes, oil, waste, and engine-room 
Stores, wages, office charges, boiler, engine, dynamo, and 
other repairs, upkeep of tools, rental value of space, 
insurance of plant, insurance of employés, interest on capital, 
depreciation. © | 
In individual cases it may be found that other items 
should be included, such as compensation to neighbours for 
vibration, and fines for smoke, and in some instances, 
no doubt, certain items might be deleted. Where gas or 
oil plant is used, the above list, of course, requires a certain 
amount of modification, but it will serve very well in any 
case as a groundwork upon which to erect the schedule. 
Taking certain points in detail, the first which calls for 
remark is that of office charges. Whatever the owner may 
say to the contrary, these are quite appreciable in an 
installation of any size. A certain amount of somebody's 
time is taken up in arranging coal contracts, storekeeping, 
watching the efficient running of the plant, and such like; 
and although this may only mean a few pounds a year, that 
is no reason why it should be entirely ignored, as that time 
might, and probably would otherwise, have been put in on 


* 


other branches of the work. The repairs item is one likely 
to give difficulty, as in the majority of instances no record 
of any sort is kept of small renewals. Still, it must be in- 
sisted on, in spite of any amount of disclaimers to the effect 
that the item is negligible, and this is just where a thorough 
engineering training comes in and proves so invaluable to 
the representative. Experience will suggest certain small, 
but constantly recurring, items of expenditure which cannot 
be denied, and they will soon mount up to a sum worth 
taking notice of. Rental value of space is sometimes a very 
telling item, and excepting where there is much superfluous 
room, it is one that cannot be evaded. In several cases in 
London particularly, the writer has known this to be the 
turning point of the whole question, as it has amounted to a 
considerable sum. Unfortunately, the figure is usually 
difficult to arrive at, or, at any rate, to agree ; it is so entirely 
dependent on the locality and the peculiar conditions of the 
case that no guide can be given. Insurance of plant and 
employés are items generally easy to score on, and the 1907 
Employers’ Liability Act will be found a strong inducement 
to get rid of dangerous machinery. This Act operates 
favourably to the wholesale supplier of power, since it pro- 
vides the argument that by doing away with plant requiring 
attention, a manufacturer is also able in many cases to dis- 
charge hands who are always potential claimants. The 
interest on capital item does not appeal to the man who, has 
already sunk money in generating machinery, but it is of 
consequence where he is wavering between putting down a 
plant or taking the outside supply. A fair and usual figure 
is 5 per cent. Depreciation may be fixed at from 7} per 
cent. to 10 per cent., but the owner will, of course, have his 
own ideas on that point, and it may be necessary to accept 
the figure he has always used. 

To secure power business it is sometimes necessary to take 
risks, and owing to the very natural hesitation of the power 
user to scrap workable plant and incur considerable expendi- 
ture, it is occasionally imperative to give a guarantee that 
the cost of operation shall not exceed that of his old 
machinery, the convenience and all other merits of a supply 
from the main, attendant upon electric power as compared 
with gas engines, being thrown in. Several power com- 
panies have closed contracts upon the basis of a fixed annual 
payment representing a certain proportion of the former plant 
cost, and irrespective of the number of uniss consumed. 
This method is not necessarily a risky one, since a very 
close estimate of the consumption is possible in most cases if 
the matter is thoroughly investigated by experienced men. 
Ethically, perhaps it is not a desirable system, but the fact 
remains that some companies are making a better thing out 
of such arrangements than they would if the supply were 
charged upon a consumption basis, and at the same time are 
satisfying the consumer with a lower annual power bill than 
he previously paid. It may be necessary to go so far as to 
put in motors and temporary wiring, free of charge, on 
trial for three or six months, agreeing to take them out if 
unsatisfactory, or to sell or hire-purchase them at a certain 
figure if approved of. Here, again, the risk appears greater 
than it really is. Experience shows that in only a very 
small minority of cases are the motors, installed on such a 
scheme, rejected at the end of the term, and if the worst 
comes to the worst, they will always be useful elsewhere, and 
the only money lost is that represented by labour, and perhaps 
the wiring. It is not unreasonable to ask the consumer to 
provide belting and foundations if the latter are necessary, 
or, indeed, to stipulate that he should pay for the temporary 
wiring. It is the thin end of the wedge that is so often diffi- 
cult to drive in. If only a single trial motor can be forced 
on the consumer, it is worth a lot of work, as nearly always 
it is followed by the installation of others, until the whole 
factory is in time converted. The same result is found 
in private lighting plants. If an extension circuit or two 
can be picked up by the public supply, the comparative 
reliability and freedom from bother will soon tell in its 
favour. Perhaps the royal road to the desired end, both in 
the case of an engine-driven factory and a private generat- 
ing plant, is that laid open by a bad breakdown. To come 
to the rescue promptly and effectively is to make a friend, 
and, almost invariably, a convert. Such a chance should 
under no circumstances be missed, even if it entails night 
and day work and an actual loss on the transaction. The 
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advertisement obtained through the local Press and other 
means of publicity is of the utmost value, worth many times 
over the few pounds it may cost. 

An obstacle which frequently stands in the way is the 
disposal of the scrapped plant—usually a difficult matter, 
particularly if it is at all antiquated. In, perhaps, the 
the majority of instances it will only fetch scrap prices, but 
if the supply authority can in any way assist in placing it, 
it is worth while doing so, even to the extent of obtaining 
tenders, and by other means taking as much of the work as 
possible off the prospective consumer’s hands. 

A flexible tariff of charges is of the greatest assistance in 
obtaining power or large supply business. While the ordinary 
installation must, for several obvious reasons, be charged at 
the regulation rate, exceptionally large supplies may with 
equity and without showing undue preference, be quoted for 
at special figures. The fact that a man has succeeded in 
obtaining a lower offer than that open to his neighbours goes 
a long way towards clinching the bargain; and when that 
offer can be justified, as is usually the case where a very large 
supply is in question, it should certainly be made. Much 
valuable work has been lost to supply authorities by a rigid 
tariff and refusal to make a perfectly warrantable reduction. 
The **restricted-hour " system for factory supply is an 
excellent one where it is practicable, and it should always be 
in the power of the representative to make such a suggestion. 
The larger the factory, the more it will appeal to the manage- 
ment, which, if at all progressive, may agree to alter their 
hours or routine of working if thereby they can materially 
reduce their power cost. 

An important detail in power canvassing, which should 
not be neglected, is the acquisition, as far as possible, of a 
good knowledge of every private generating plant or engine 
installation in the district. It is by no means an easy 
matter, as people naturally resent what they will deem 
impertinent prying into their affairs, but, by dint of patience 
and tact, it can be done, and when accomplished, will he 
found of great value. In all but most exceptional cases, 
every power user and private plant owner is a potential con- 
sumer, sure, sooner or later, to come on to the public supply. 
One cannot tell at what time some fortuitous circumstance 
may cause him to look upon it more favourably, and hence it 
is well to be ready with carefully prepared plans and figures 
based upon as complete a knowledge as possible of his plant 
and conditions of running. In any efficient development 
scheme we can assume that every potential consumer of this 
class will have been interviewed before long, and although in 
many instances the result may have heen unsatisfactory, a 
man well up in his work, and scheming to that end, will have 
managed to elicit much useful data. He cannot find out too 
much ; the hours of workiug, the cost of fuel, the number of 
lamps or machines together with the approximate horse- 
power the latter require, wages and cost of repairs are all 
essential, and numerous other details will suggest themselves 
as each case is thought, out. It is particularly desirable to 
ascertain if there has ever been any legal trouble over noise, 
vibration or smell, and also whether the plant has ever broken 
down, and with what results. 

Let the representative start out with a clear idea of what 
he wante to know, supplementing the interview if unsatis- 
factory with judicious inquiries in every likely direction. 

Whatever knowledge he gathers should at once be reported 
in writing, analysed, clearly recorded, and filed away for 
future reference. If the data is sufficient it is desirable to 
plan out a scheme of conversion, giving full details, a reason 
for everything at all out of the way, and an estimate of 
capital and revenue cost. When the inevitable breakdown 
or other ** fortuitous circumstance " comes along, the record, 
if it has been kept up-to-date, will enable a well thonght-out 
scheme to be put forward with the least possible delay, and 
prompt action being everything in these matters it may well 
turn the scale. Records of this nature will frequently 
become obsolete in & short time if not continually revised ; 
it is therefore essential to keep as far as possible in the 
running with all important alterations. In a large power 
area the scheme would be too costly and unwieldy to carry 
out thoroughly, and one must be contented with something 
of a less inclusive nature. The ordinary district, however, 
presents no great difficulty if. the canvassing operations are 
carried out on proper systematic lines. 


In obtaining power business the value of example is con- 
siderable, so much so as to make it well worth while to 
collect and tabulate particulars of the various installations 
where generating plants and engines have been taken out. 
Photographs before and after conversion, taken in such a 
manner as specially to bring out the features put forward as 
constituting the advantages of electric driving, will be found 
useful. Short of viewing the actual plant there is no better 
method of bringing home many of the economic features. 
Local testimonials also will be found of service, and in some 
form or another a lis& should be issued giving the names, 
addresses, and trades of consumers who have scrapped their 
own plant together with their reason for doing so. Sample 
accounts are very useful, particularly if a wide selection of 
them covering many trades and conditions of working is 
available. - This weapon must, however, be used with dis- 
cretion as consumers will not thank the supply undertaking 
for thus making public their private affairs. 


REVIEWS. 


The Internal Lubrication of Steam Engines. By Tet. 
THOMSEN. London: Technical Publishing Co., Ltd. 
Price 2s. 6d. net. 


The subject of engine lubrication is one which has not 
received the degree of attention which it merits at the hands 
of technical writers, and the practical treatise on the internal 
lubrication of steam engines from the pen of Mr. T. C. 
Thomsen will prove of interest and value to all who ar 


seeking after the production of power at low cost, and who 
are endeavouring to effect economies wherever possible in 


the power house. 

That it is possible to save money by improved methods 
of lubrication and the use of high grade lubricants is shown 
by the fact that in many plants, which were supposed to be 
operated at the lowest possible costs, the total expenditure 
of power has been considerably reduced by adopting 
suggestions based on lengthy practical experience with 
high-class lubricating oils. It has been held by some engi- 
neers that lubrication for steam engines of the vertical 
type is not really necessary, but practical tests have proved 
that to discontinue lubrication means increased expenditure 
of power and increased consumption of steam through leakage 
past valves and pistons. Every engineer is aware that where 
the internal surfaces of cylinder and piston, or valve and valve 
seat are well worn together, and a good skin produced, it 8 
possible, with wet steam, to run for long periods without 
lubrication, but in the electrical power house the condition 
are generally such that lubrication is not only advisable. 
but necessary. The author cites an instance where 8 
900-H.P. compound engine driving a generator supplying 
energy for traction purposes, was well lubricated with high- 
class oil, and indicator diagrams taken which showed that. to 
overcome the friction of the engine and generator, and give # 
output of 840 amperes at 500 volts, 751 H.P. had D. 
developed. When the experiment was tried of running t 
same engine without lubrication for 34 hours it was foun 
that 786 H. P. were required to give the same electrical out- 
put ; as soon as lubrication was again resorted to the 5 
required fell immediately to the original figure of 751 H.. 

Many similarly convincing illustrations are contained A 
the book, and the subject of lubricators and lubricating © 
exhaustively dealt with. One of the chapters which deser ji 
special notice deals with the lubrication of engines en 
superheated steam, and many examples of cylinder es 
and their remedies are given. The chemical and phys - 
properties of cylinder oils are discussed in 3 Lu 
liminary chapter, and the direct and indirect met” i 
of cylinder lubrication are dealt with, 4% in. 
are the merits of practically every form of € af 
der lubricator. The dangers due to the presence 99 
cylinder oil in boiler-feed water, and the means of an 
coming them for the various types of engine are also 1 5 
at some length, whilst exhaust steam oil separators an 
water purifiers come in for considerable attention. 
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The book is well written, and every page betrays the 
intimate knowledge the author has of his subject. Mr. 
Thomsen states that he has written it in the hope that it 
may prove of assistance to engineers directly interested 
in the satisfactory running of steam plants; and, from a 
careful perusal of its pages, we may express ourselves as 
confident that it will meet with the success it undoubtedly 
deserves. 


Water Turbine Plant: A Short Practical Treatise. By 


Jans ORTEN-Bovinxe. London: Rathby, Lawrence and 


Co., Ltd. Price not stated. 


This book has purposely been prepared, partly as a text- 
book and partly as a catalogue. It is certainly a remark- 
able compilation. Perhaps we shall be most fair to the 
author if we call it a scientific catalogue, although that title 
hardly expresses with clearness the really beautiful compila- 
tion before us. It is not a price list. It is divided into 
three parts, the first of which deals with theory and tests, 
the second with classification and dimensions, and the third 
vives descriptions of numerous power stations. 

The available sources of information in regard to water- 
power in this country—as the publishers remind us in their 
circular—are very limited. Apparently they are more for- 
tunate in that respect in Germany. For the last five years 
Mr. Orten-Bóving has practised as a “ water specialist "— 
we suppose that means a hydraulic consulting engineer—in 
London. The basis of the volume is a series of lectures 
which Mr. Boving delivered before the Japanese Association 
of Mechanical Engineers. 

The book is splendidly produced. There are 218 illus- 
trations, many of them being very clear and well-arranged 
line drawings. There is a great deal of really useful 
practical information, such as is most valuable to the 
student and the hydraulic engineer, but which has certainly 
never yet been included in any British text-book on 
hydraulics. The section devoted to automatic governors is 
excellent. At every opportunity a numerical example is 
included. The plans and sections of machinery, power 
stations, &c., are very clear, and the reporta of the tests of 
turbines, and the graphical method of representing results, 
are capital. It is very seldom that the student obtains any 
idea of the dimensions of machinery, and for that reason the 
numerous dimension tables are most useful. Space will not 
permit of further description of this really excellent work. 


It contains just over 200 pages on art paper, the size of the 


book being 114 in. x 9 in. The contents are as interesting 
as they are useful. 


Power and its Transmission : A Practical Handbook for the 
Factory and Works Manager. By T. A. Surrh. London: 
E. & F. N. Spon, Ltd. Price 2s. net. 


The first sentence—in the preface—of this book is some- 
what alarming. We quote it for the reader to judge the 
author's style. It is as follows: —“ This is a very wide 
subject, with many intricacies, which could not be fully 
noted herein, the object of this handbook being to provide 
the works manager with a general knowledge of the 
requirements of his plant, and point out how efficiency 
in running may be attained, rather than the con- 
struction or care of machinery generally, which is not within 
its province; though to further its utility as a workshop 
companion, some remarks on the gas engine, dynamos and 
motors, oils, &c., are presented." Now the man who under- 
stands what that sentence means, and who can “ provide the 
works manager with a general knowledge of the requirements 
of his plant " by means of a book of 71 quite small pages, 
is a genius. After reading a few pages of the book now 
before us, the engineer will probably lose patience. A com- 
plete perusal is a trial, but it gives one an idea which is 
perhaps an excuse for the appearance of the book. The author 
knows a good many odd practical “ tips " about belts, shaft- 
ing and pulleys. He cannot express himself in a very intelli- 
gible fashion, and he seems to have written bits of notes at 
odd moments and strung them together in a haphazard and 
careless fashion. To call such notes by the title of ** Power 
and its Transmission" is either a joke or effrontery; to 


devote four pages to the gas engine, of which two and a | 
quarter pages deal with tube ignition—electrical ignition is 


not even mentioned in the chapter !—is absurd. We must 
quote another sentence—a gem—which opens the section on 
ignition: —“ Due mainly to the peculiar behaviour of iron 
ignition tubes under heat and internal pressure, it is always 
advisable to look to them first of all when the engine shows 
signs of missing fire, and to always examine the bore of a 
fresh one, and ascertain that it is perfectly clear before 
putting it on." You cannot expect much for two shillings, 
hut the most attractively written pages of this book are the 
advertisements of bearings, packings, &c., The definition of 
a horse-power in the preface reveals pnother touch of 
(unconscious ?) humour. 


Applied Mechanics. By PROF. ANDREW JAMIESON, 
M. Inst. C. E. Vol. 5. Theory of Machines and Practical 
Mechanisms. Seventh edition, revised and enlarged. 
London: Charles Griffin & Co., Ltd. Price 78. 6d. 


We have already reviewed the other four volumes of this 
book on Applied Mechanics, and it may be remembered that 
we somewhat anxiously anticipated the appearance of this 
volume. We may say at once that we think it quite good. 
The different lectures are so arranged as to cover the final 
B.Sc. examination in engineering for external students, as 
printed in the regulations of the University of London. 
They also cover several other examination courses. Of all the 
subjects which the engineering student has to tackle, and of all 
the sub-divisions of engineering theory which puzzle the 
learner, the theory of machines is probably the most difficult 
to understand. It is, to the beginner, so intangible. It is some- 
times very badly taught. It is only interesting to those who 
know it in an advanced manner, and those savants usually 
cannot write for the beginner. In the 18 lectures which make 
up this volume, the ditficulty has been overcome. The first 
five chapters are on kinematics ; then we have mechanisms, 
efficiency and gearings. There are four lectures on wheel 
gearing, and we cordially approve of the details included. 

Two lectures are given on belt and rope gearing, after 
which there follow two chapters on inertia. There is a 
big folding plate showing the crank-effort diagram for a 
five-crank engine, and the size of the diagram enables the 
student to have the advantage of a large scale. The remarks 
on governors are quite clear. 

À commendable feature of the book is the large number 
of examination questions, to which the answers are given. 


Another feature, first introduced, we believe, in books of 


this class by Prof. Perry, is the use of two types, so that the 
elementary student is immediately warned when he comes to 
advanced work. In some of the lectures the figures are 
numbered, in others they are not, which seems rather a pity. 
At the end of the exercises space is left for notes, which is 
probably a wise arrangement. The diagrams are better than 
in the other volumes. While we think that this book reflects 
credit on the author, yet many of the remarks which were 
made about the first four volumes apply also to this one. The 
price is too high for the average student. That is 
probably a matter in which the publisher is chiefly concerned, 
but the author might have assisted by omitting some of the 
plates and photographs. You may have a good article, but 
nowadays even the student expects a lot for his money, and 
between them the author and publisher must give him the 
contents of this book at a lower price—otherwise some other 
author and publisher will do so. 


The Theory of Tonisation of Gases by Collision. By 
JOHN S. Townxsennd, F.R.S. London: Constable & Co. 
Price 3s. 6d. net. 


In the space of four chapters and 82 pages, Prof. 
Townsend deals with ionisation by negative and positive ions, 
sparking potentials in a uniform electric field, and the 
theory of electric discharges in non-uniform fields of force. 

While it is well known nowadays that ‘ionisation " of 


gases generally occurs when they are acted upon by“ X- 


rays, radium, or ultra-violet light, the actual mechanism 
involved is generally less clearly understood. 
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According to the collision theory of generation of ions, 
if ultra-violet light strikes a zinc plate, a number of negative 
ions are liberated, which, if acted upon by a field of force, 
can be propelled to a positive plate. Now, if a number N were 
liherated, and no new ions were generated, the current (which 
depends on the number of ions) would, therefore, be com- 
pletely independent of the distance between the plates for a 
given potential gradient. 

It appears, however, that for certain distances the ions 
liberated collide with molecules in the gas, knocking off 
other ions from them, and these ions liberated from the 
molecules knock others off; hence as the distance between 
the plates increases the current increases. "The number of 
ions generated increases in a geometric ratio with distance, 
so that the logarithmic method of calculating is applicable. 

All the old theories of surface layers, &c., failed to explain 
these facts. The peculiar bend in the curve showing the 
relation between the current and the P.D. after the saturation 
value is passed is thus accounted for by the generation of ions 
by collision. 

Apparently it is as difficult to extract an ion from a 
molecule of gas as it is to extract it from the zinc plate. 
Their properties appear also to be the same in such cases. 
In order to generate ions by collision a velocity of 2:7 x 
108 cm. per second is necessary, and it is remarkable that 20 
to 40 volts is sufficient for this purpose. It is shown also that 
the ionising powers of positive and negative are in the ratio 
of 1 to 57 for air, whereas in carbon dioxide the ratio is 1 to 
1,070. This supports the idea that positive ions are of the 
same dimensions as molecules. 

To electrical engineers the observations of sparking 
potentials are interesting, and it is shown that the potential 
required to maintain a discharge is much less than the 
sparking potential. From the collision theory the sparking 
potential for a given distance can be calculated, and appears 
to be in practically perfect agreement with potentials experi- 
mentally observed. 

It is also not generally known that it is impossible to 
obtain a spark in air at atmospheric pressure over a distance 
which is only a fraction of a wave length of sodium light 
until 360 volts are applied. 

Prof. Townsend has written this little book 88 * the 
text-books do not contain a good description of the methods 
by which the fundamental principles are established . . . ." 
After the student has read this book, he will conclude that 
Prof. Townsend’s account of this difficult subject is remark- 
ably clear and convincing. 

The book must be of great interest to all students of 
modern physics. 


"THE DESIGN OF MINING SWITCHGEAR. 
Bv G. M. HARVEY, B.Exc, 


THE rapid increase during recent years in the nuniber of 
collieries equipped with electrical plant underground, and 
the consequent increased demand for plant of a special 
nature to suit mining conditions, has resulted in there being 
now upon the market a very large variety of so-called 
“mining” switches, motor- starters, &c., and in passing 
these in review one cannot help thinking that their designers 
have in some cases very little idea of the actual conditions 
under which the results of their labours will be called upon 
to operate. 

In the first place, ** mining” switchgear must of neces- 
sity mean switchgear suitable for use in mines, or parts of 
mines, which are “fiery,” that is, in which General Rule 
No. 8 of the C.M.R.A. applies, and in such mines, it is 
almost universally acknowledged that nothing is really safe but 
switchgear breaking under oil. This practically disposes of 
p.c. plant for such mines or situations, and the following 
remarks apply to A. C. switchgear only. 

Designers of switches for use in mines must bear in mind 
that such gear will be in the hands of a different class of 
operator, to that in control of what might be termed ** drawing 
room switchgear,” an operator whose sole objects in life are (1) 
to get coal ; and (2) to save himself trouble. Consequently, 


if he can so overload his haulage motor as to obtain more 


coal per diem, without tripping the switch, he will do so. 
The writer has seen “ mining " switches fitted with no-volt 
and overload releases, which are easily rendered inoperativ+ 
by the mere insertion of a piece of wood, say a broken pick- 
handle, and no amount of inspection or explanation will 
ever entirely remove this danger. Switches must therefor: 
be designed to be“ double-fool-proof, that is, so arranged 
that no man, unless provided with tools or a special kev, 
can, even deliberately, obtain a shock from them. If not, 
the switches should be locked up in a switch room and only 
operated by the electrician in charge of the district. 

The following points in design should receive particular 
attention 

A large number of switches are provided with sweatiny 
sockets for the reception of the incoming and outgoing 
cables, regardless of the fact that a soldering iron is probably 
out of the question in the position in which the switch 1s to 
work. Mechanical terminals of a substantial nature are 
inexpensive, and should always be fitted ; they should have 
ample contact area for their normal load at a low density, 
be provided with at least two screws for clamping the cable. 
and be so placed in the switchbox that the cable can easily 
be inserted or removed without dismantling the switch. 

The immersion of the switch contacts in oil removes the 
necessity for a flame-tight case, but the case must still be 
strong enough to prevent damage through accident or careless 
handling, and should be, as far as possible, dust proof. All 
one in the case should be faced metal-to-metal, no packing 

ing used. 

Fuses in air are out of the question, and in oil they ar 
unreliable—in the larger sizes at any rate. They should he 
eliminated entirely, overload or no-volt releases, or both. 
being provided to suit the conditions. The trip coils should 
be oil immersed, as also the resistances in series with the 
no-volt release coil, if these resistances cannot be dispensed 
with altogether. Trigger gear, for the purpose of cutting 


out the trip coils in starting up, is inadvisable, as it may be 


used, not only at starting, but irregularly as mentioned abo vv. 
Where it is advisable to cut the trip gear out at starünr. 
this should be done automatically in the starting switch. 

Ready accessibility of all parts is a most important feature. 
and the removal of the oil tank for inspection of the parts 
usually immersed, should be a one-man job. Many makers 
seem to have the idea that the smaller the switch the better: 
it is better, however, to sacrifice a little wall or floor space. 
than to install a switch, the parts of which are so cramped 
and intermixed that, in order to find or repair a fault, or to 
set the trip gear, it is necessary to take the switch to the 
surface. The oil tank should be clearly marked with th: 
correct level of the oil, when removed from the switch, and this 
level should be set to allow a head of oil over the switch 
contacts when in use, of at least 1} in., to provide for a 
possible tilting of the switch due to movement of the floor 
or wall to which it is fixed. No screws must pass through 
the oil tank below the oil level, and all holes for cable 
entering the switch case should be set well above this level. 
to prevent splashing or creeping. 

If a trifurcating box for the incoming cable can be cheaply 
included in the switch case, so much the better. — It is n« 
necessary that such a box should be arranged to be filled 
with compound, provided that the cables are so supported 
inside the box as to guard against their coming in contact 
with any metal. In any case, it is essential that all holes 
through which unarmoured cables pass, whether these cables 
are three-core or single, should be bushed with insulating 
material, the edges of the bushes being rounded to prevent 
damage to the dielectric. For armoured cables this bush- 
ing is, of course, unnecessary, but an armour clamp must 
then be provided to secure continuity of the earthing. 

In the case of star-delta or auto-transformer starting 
switches, the knife switch type is preferable to the drum type. 
as doing away with the gearing necessary with the latter. if 
the drum is horizontal ; the contacts of a drum type starter 
are also very liable to give trouble, and require frequent re- 
newal. If sparking tips are provided, these should be readil* 
renewable. 

The switch handle should be of malleable iron or steel. of 
ample strength to withstand the roughest usage, and should 
have good electrical contact with the body of the case. 
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The handle of a starter fitted with -an-overload release 
must be free, so that the starter cannot be held on 
against an overload. | 

An earthing terminal must be fitted in an accessible 
position on the outside of the switch case, and it should be 
capable of taking a 7/18 cable. 

In the case of switches enclosed in a sheet-iron unit-type 
panel, the details of the mechanism naturally do not require 


Fic. 2. 
RECORDING AND REPRODUCING SOUND WAVES. 


the same protection as in the case of a separate switch; and 
for this reason particular care should be taken in guarding 
against the one remaining source of danger—an accumulation 
of dust, causing a leakage to earth. These switch panels, 
particularly when used as feeder panels to a district, cannot 
be inspected and cleaned very frequently, and should be made 
as dust-proof as possible. | 

To sum up, the order of virtues of a mining switch should 
be as follows :— | 

1. Safety.—The collier is an inquisitive bird, and will get 
a shock if he can. ii 

2. Rehability—The breakdown of one switch may mean 
the loss of many tons of coal per day. This annoys the 
collier—and others. Remember that the collier is accus- 
tomed to nothing more delicate than a pick and a sledge- 
hammer. 

3. Economy.—This does not hurt the collier, and it pleases 
the others. 

With the enclosed incandescent lamp fitting as near per- 
fection as it is to-day, it is strange that the manufacturer has 
not turned his attention to providing a more satisfactory 
lighting switch of small capacity, than is at present obtain- 
able—something which will take the place underground of 
the tumbler switch and fuse. The iron-cased “ gas-tight ” 
Switches in use are most unsatisfactory, some of them being 
actually unsafe, and engineers are compelled either to adopt 
a switch of a capacity out of all proportion to the load, or to 
make up something themselves. 

What is wanted is a double-pole, oil-immersed quick- 
break switch with oil-immersed fuses, or better still, a switch- 
fuse, of about 5 to 10 amperes capacity, the fuses, if separate 
from the switch, being of the porcelain-bridge type. Tumbler 
switches can be used, and would cheapen the article. The 
switch and fuses should be in the same tank, with a division 
between them, enabling the fuses to be replaced without the 
danger of touching the live terminals of the switch. This 
should make up into a handy and compact little switch, and 
would enable electric lighting to be introduced into almost 
every part of a fiery mine with all reasonable safety. 


A NEW METHOD OF RECORDING AND 
REPRODUCING SOUND WAVES. 


A NUMBER of methods of recording sound vibrations are in use, 
including the Edison phonograph method, which depends on 
minute depth differences produced in the surface of the recording 
cylinder, the Berliner method in which a wavy line travelling 
round a spiral forms the record, the smoked surface record, &c. A 
different method has been recently suggested by Herr B. Gwozdz. 
In this method the record is made in the form of a graphite or lead 
pencil line of varying thickness (and, therefore, varying electrical 
resistance), formed under the control of the sound vibrations on a 
strip of insulating paper. 

The reproduction of the sounds is effected by introducing successive 
small portions of the pencil line into an electric circuit containing a 
telephone receiver, the current through which is, consequently, 
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Varied according to the thickness of line or'the loudness of the 
Corresponding tone. No practical test results are at present avail- 
able, but one method of carrying out the suggested plan is indicated 
in fig. 1. In place of a simple pencil line, the recording line is here 
made by varying the pressure with which the paper strip « is 
pressed against the graphite roller i by the point 9. The paper 
strip is drawn over the graphite roller by means of the friction 
rollers 4; c is a membrane fitted to the funnel d, into which the 
sounds are made. This membrane moves the lever J about the 
centre ^, and so varies the pressure of the point y against the paper. 


FIG. 3. 


In place of the graphite roller. of course, an actual pencil point 
might be used or a.carbon sheet, such as is employed in the 
typewriter. 

The membrane also need not be influenced directly by the sounds. 
It can be arranged as in fig. 2, for instance—to be vibrated by 
means of an electromagnet k actuated by the currents passing 
in the battery and microphone circuit ». In this dingram, the 
graphite roller is shown replaced by a metal roller and:a strip of 
carbon paper /. ` 

Fig. 3 shows one form of the reproducing apparatus. A circuit is 
formed leading from some current source 6 to a telephone receiver 
p and to the two metal prisms rı, "s which are separated by the 
thin insulation strip rs. The paper strip d, with the graphite 
record on it, is run. face downwards, over the point of the prisms, 
as shown, thus closing the circuit at each instant by means of a 
short piece of the record line and allowing a current to pass 
through the telephone depending on the thickness of the record line 
at that spot.— Der Mechaniker, No. 6. DR 


DOCK PUMPING AT BROOKLYN. 


THE Erie Basin Dry Docks at Brooklyn, N.Y., is the largest ship 
repairing and docking establishment in the States; it covers an 
area of 23 acres, and comprises two dry and three floating docks 
with the necessary repairing shops. 3 

Recently, according to the Electrical World, which quotes a 
paper before the Brooklyn Engineers Club, the prospect of con- 
siderable additions to the power required in the yard, and the fact 
of the existing steam plant being composed of many scattered and 
inefficient units, led the firm to study the question of electric driv- 
ing, and ultimately to come to terms with the Edison Electric Co., 
of Brooklyn, for a supply of energy. l 

The Edison supply is three-phase at 6,600 volts and 25 cycles, to 
a main sub-station with a 13-panel switchboard ; two panels handle 
the company's supply, and the remainder control distributing 
circuits to H.T. motors for compressing air and pumping, and to 
local sub-stations, &c. l 

Naturally, the dock plant is the most interesting ; it was the 
addition of a new 6,000-ton pontoon floating dry dock which led to 
the use of electric power. This dock is 335 ft. long and 100 ft. 
wide, and will take vessels of about 400 ft. in length. It is com- 
posed of ten separate floating pontoons mechanically joined by the 
side walls; .each pontoon is provided with a 12-in. centrifugal 
pump on either side of the dock, and each set of ten pumps on 
either side, is operated by a 300-H.P. motor through a horizontal 
line shaft with bevel gears, and vertical shafts runnińg down to 
the pumps in the tottom of the dock. The motors are controlled 
from a transformer sub-station on the pier; speed variation is 
obtained in the usual way by inserting resistance in the armature 
circuit by means of slip-rings, the secondary circuit being connected 
through flexible cables to the sub-station. 

The dock can be pumped out in from 25 to 35 minutes. 

The second dock to be fitted was a 1,000-ton balanced floating dry 
dock ; this is an old dock, but the 12 single-acting bucket pumps. 
(36 in. diameter X 30 in. stroke) were of ample capacity, and were 
retained and driven by four 100-H.P. 450-volt motors, each motor 
driving three pumps. The controllers were placed on the dock 
and are of the drum type. . 

The next application of electricity was to a new air-compressing 
plant, which replaced the existing steam-driven compressors. Two 
new Ingersoll compressors were put in, each coupled direct to a 
360-H.P. 6,600-volt motor, and have a combined output of 
4,000 cb. ft. of air per min. 

The two graving docks are served by a common set of pumps, 
which replaced old plant, and in order not to interfere with the use 
of the docks, were housed in a new building. The pumps, which 
draw from a twell into which the docks drain, are fixed in the upper 
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pert of the well below low-water level, and consist of two 80-in. 
vertical-spindle centrifugal pumps, coupled direct through shafting 
to 350-H.P. 6,600-volt motors in a special motor room above. A 
12-in. drainage pump of similar pattern is installed for drainage 
only, being driven by a 50-H.P. 440-volt motor. 

The armature and vertical shaft of these motors are carried on 
ball bearings at the upper end of the shaft, and fiexible couplings 
are introduced just above the pumps, which are provided with 
independent water-cooled thrust bearings. In the latter bearings, 
the weight is carried on a floating bronze ring fitted with lignum 
vitæ ping this method of construction being found satisfactory in 
working. 

For controlling the working of the large motors, oil switches are 
used and multiple switch starters provided with resistance for 
starting only and interloeked, so that the main switch cannot be 
closed unless all the resistance is in the armature circuit. Any 
desired control of the pumps is obtained by closing the delivery 
gate valve of the pumps. Some two hours are required to pump 
out the larger dock, approximately 7,500,000 gallons of water 
having to be removed. 

Another 6,000-ton sectional dry dock of considerable age is being 
equipped for electric pumping, the equipment is to consist of 20 
20-H.P. motors and two 50-H.P. motors. The 20-H.P. motors are 
each to be direct-coupled to a centrifugal pump, and the 50-H.P. 
motors will be used for controlling the ballast tanks. A special 


controller system will be supplied, allowing a group of 10 motors to 


INDUCTION MOTORS AND GEARING. BALANCED FLOATING DOCK. 


be started, stopped or the speed varied uniformly from a master 
controller, 

Direct current is used for lighting purposes, but the shop motors 
are of the 440-volt three-phase constant-speed type, fed through 
banks of single-phase transformers, and are fixed either on ceilings 
or on special overhead platforms. There is now installed and in 
operation 2.774 H.P. of motors. The total energy consumption for 
the month of May, 1910, was 263,200 KW.-houra, and it is interesting 


300-H.P. PUMP MOTOR oN Pontoon Dock. 


in an installation of this kind to learn from the watt-hour meters 
on the main switchboard the distribution of this energy. 

The list is headed by the air compressors, which have a combined 
consumption of 67:1 per cent. of all the energy used. Transformer 
station No. 1 supplied energy for the lighting dynamos and 
machine-shop motors, and shows a consumption of 9°58 per cent. 
The two large graving-dock motors come next with a consumption 
of 9°42 per cent., followed by the small graving-dock drainage 
motor with 7°36 per cent. Transformer station No. 2, supplying 
the boiler shop, copper shop and blacksmith shop motors, takes 
3°64 per cent. of the energy. The new dock, with two 300-H-P. 
motors, consumes only 1°56 per cent.. and the balance dock, with 
four 100-H.P. motors, 1°44 per cent. 

The 50-H.P. motor running nearly constantly on the graving docks 
consumes almost as much energy as the two 350-H.P. motors 
in pumping these docks. The new 6,000-ton pontoon dock has 3 
capacity almost as large as one of the graving docks, and handles 
more vessels than either, but requires less than one-fifth of the 
energy to operate it. While there is a total installation of 2,774 H.P.. 
it has been found practicable to work with a maximum demand of 
1,200 kw., a figure which was arrived at at the time the contract 
for service was arranged, it being understood, of course, that 
maximum demand influences the cost of energy. It is practically 
certain that if the works were operating from a private electnc 
generating plant the installation would have to be very much 
greater, in all probability not less than 2,500 Kw., to allow for spare 
boilers and generators, and the unwillingness of the different 


departments to handle the work so as to keep down the maximum 


load. . 

By the terms of the present contract any amount of power i* 
available to meet a necessity, but it is distinctly understood that a 
study of the distribution of the work will mean a saving. and 
directly affect the earnings of the company. 

A daily record of the watt-hour meter readings is kept and 
checked with the monthly bills from the central station meter. 
The positive knowledge of the cost of energy and its distribu- 
tion is of very great value to the accounting department of the 
business, 


South African Plant.—]t is proposed to expend some 
£20,000 on electrically-driven plant to work the alluvial tin 
deposits at Groenfontein, Transvaal. —Africun Engineering 
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ELECTRIC LIGHTING IN SMALL HOUSES. 


WE have received from Mr. H. W. Angus, Borough Electrical 
Engineer, some particulars regarding the experimental electric 
lighting of workmen's dwelling houses recently carried out by the 
Eccles Corporation. 

As the above class of property greatly predominates in the 
Borough of Eccles, it presents a wide field of business, provided it 
can be catered for on reasonable terms. The object of the experi- 
ment, which has been carried out during the past 12 months, was to 
ascertain whether the supply of electrical energy for such a purpose 
could be given on profitable terms by the Corporation and, at the 
same time, at a cost to the user that would encourage the general 
use of electric lighting in this class of property. Previous results 
obtained in Eccles when supplying this class of house, with eight 
jnetal-filament lamps installed, has shown that the income for the 
electric energy consumed when charged for at the Corporation's 
standard price per h. T. U. approximately amounts to 265. per house 
per annum. With so small an annual income, it is, of course 
evident that such business would not prove remunerative to the 
Corporation should they have to incur the expense of a separate 
meter and service for each house and also low-tension distributing 
mains. If, however, the landlords of such property would 
install in rows of similar houses electrie light wiring, fittings 
and distributing mains, and obtain from the Corporation at 
their standard rate of charge a bulk supply of electrical energy, it 
is possible that the cost of the electrical energy consumed by thé 
normal use of the electric light would be covered by a charge of 
Gd. per week on each of the tenants. 


An opportunity to ascertain whether such is the case presented f 


itself when the Eccles Corporation Health Committee were erecting 
a block of 12 workmen's cottages. 

lt was suggested to the Health Committee that they should 
install electric light wiring, fittings. and- low-tension distributing 
main in this operty, and the Electricity Committee offered to 
supply to the Health Committee, through one service and meter, 
tbe electrical energy required by the 12 houses at such a price per 
unit as would enable them, without loss to themselves, to charge 
each of their tenants at the rate of 6d. per week for the use of the 
supply, subject to the following conditions :- 

1. The charge for electric light provides for the normal use of 
same. When rooms are not being used the electric light must be 
switched off, and no lamps are to be left burning after tenants have 
retired to bed at night, or during the hours of daylight. If the 

‘above. conditions are found to be infringed, an extra charge will be 
made for the excess consumption of electrical energy. It is to be 
remembered that the more the lamps are burned the sooner they 
will give out and require renewing. 

2. When any lamp requires to be renewed, a written order is to 
be sent to the Borough Electrical Engineer, Electricity Works, 
Cawdor Street, Patricroft, and the lamp will be supplied and fixed 
at the following prices: 32 C. P., 2s. 9d. each; 16 C. P., 2s. 6d. each; 
12 C. P., 23. 6d. each. Amounts due for lamps supplied must be paid 
to the Borough Collector by the following Monday. The re: 
newal of lamps will only be carried out between the hours of 9 a.m. 
to 5 p.m. on Monday to Friday inclusive, and on Saturday 9 a.m. 
to 12 noon. 

3. No other lamps but those supplied by the Borqugh Electrical 
Engineer are to be used. 

4. Tenants must not remove any lamp and use it in another room, 
or replace a lamp with one of their own. 

- 5. Tenants must not interfere with, remove, or replace, any 
fittings without written permission to do so from the Borough 
Electrical Engineer. 

6. Infringement of Conditions 3, 4 and 5 may render the tenant 
liable to prosecution. 

7. Officials of the Corporation Electricity Department are to be 
entitled at all reasonable times to enter the houses for the purpose of 
inspecting the fittings, lamps, wiring, &c. 

This suggestion was accepted, and the following is the general 
arrangement of wiring and fittings that was installed in the 
houses :— 

The Electricity Committee's service cable was taken into one of 
the houses in the middle of the row, and the meter, main fuses, &c., 
fixed at this point. The remaining work inside the property was 
carried out by the Health Committee, and consisted of installing an 
auto-transformer reducing the pressure of the supply from 200 volts 
to 50 volts, from the terminals of which a distributing main was 
run through the cock lofts of the houses, and from this distri- 
buting main services were run to the various houses. The wiring 
in the houses was run throughout in wood casing, and every lamp 
was provided with a separate switch fixed on the wall. A paper 
seal was fixed to each lampholder and lamp, so that no lamp could 
be removed without detection. 

„The following is a schedule of the lights. installed in each 
house :— 

Ground floor.— Entrance hall, one 12-C.P. 13-watt lamp; parlour, 
one 32-C.P. 35-watt lamp: kitchen, one 32-C.P. 35-watt lamp ; 
gallery, one 12-C. P. 13-watt lamp. 

First floor. Bedroom No. I. one l6-C.P. 17-watt lamp; bedroom 
No. 2, one 12-C. P. 13-watt lamp; bedroom No. 3, one 12-C.P. 13-watt 
lamp; bath room, one 12-C.P. 13-watt lamp. 

The total cost to the Health Committee of the above wiring, 
fittings, lamps, and auto-transformer, amounted to £61 10s. 

The metered consumption for the first 12 months’ supply to the 
above houses (all houses being tenanted throughout the period) 
amounted to 1,205 Board of Trade units, and in this figure is 
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included the core less of the auto-transformer, which is permanently, 
in circuit. 

The Health Committee have been debited with the above con- 
sumption at an average price of 3'106d. per Board of Trade unit, 
which has enabled them to.charge without loss each of their 
tenants Gd. per week for the use of the supply. The Electrici 
Committee's standard rates of charge for a supply for general light-. 
ing purposes are at the flat rateof 4d. per Board of Trade unit, or. 
alternatively on the maximum demand system of 7d. (first hour) 
and 2d. 

If the above supply had been W on the maximum demand 
system, it would have worked out as follows: Total metéred 
consumption for the 12 months = 1,205 B.T.U.; maximum rate of 
demand, 740 watts. Therefore, 270 units would have been charged 
for at 7d., and 935 at 2d., which is equivalent to an average price 
of 3°12d. per B. T. u. 

With reference to the cost of lamp renewals, which has to be 
borne by the tenants, this has not been a serious expense, as only 
nine new lamps were required in the above 12 houses during the 
12 months. ; 

The result of this experimental lighting has undoubtedly deen 
that under the above conditions the cost of electric lighting in 
workmen's dwelling houses need not be an obstacle to its general 
adoption. 

Any landlord may obtain a similar supply from the Corporation 
on the maximum demand system of charging, which will enable 
him, under like conditions to the above, to offer his tenants 
similar terms to those orered by d the. Health Committee io their 
tenante, 
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FOREIGN. AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 
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SERVIA. 


IN order that British goods may. enjoy the benefit of ihe treaty 
rates of Customs duty (I. e., the rates quoted below), certifieates 
proving their British origin ‘should be produced. Such certificates 
may be issued by Chambers of Commerce or Industry of the country 
from which the goods come ; police and municipal authorities of 
the place from which the goods come, if in such places there exists 
no Chamber of Commerce or Industry ; the export Customs houses 
of the country in which the goods originate; Servian- Legations, 
Consulates-General and Consulates, with the exception of, honorary 
posts. Certificates of origin may differ in form and wording, but 
they must in every case contain a register number, the marks and 
numbers of the packages, the gross and net weight, the denomina- 
tion of the goods, and the name of the sender. After giving the 
above, it must be certified that the goods are the produce of the 
country in question. Invoices or declarations made by the sellet; 
of which the competent authorities only certify the seal and signs. 
ture, and not the origin of the goods as well, will not be more ted 
as proofs of origin. 

Certificates of origin must agree with the bill of lading bated in 
the country from which the goods originate or were forwarded, If 
they do not agree, and in. . case where the goods do not arrive 
with a through bill of lading issued by the exporting country, i.e., 
the country of their origin, the certificates will only be accepted as 
sufficient proofs of origin if the country from which, according to 
the bill of lading, the goods were forwarded, is a State entitled to 
the treaty rates of duty. If, on the contrary, the country from 
which the goods arrive is, according to the bill of lading, à non- 
Treaty State, the minimum rates of duty will be levied- only in 
cases where, besides the certificate of origin issued by the com- 
petent authorities of the country from which the goods weró 
originally forwarded, the goods are accompanied by the bill of 
lading (either the original or acertified copy or extract) with which 
they were forwarded from the country which, in the certificate, -is 
given as the country of origin of the goods. Certificates which 
only certify that the goods were forwarded from the transit store* 
houses, or simply from the store-houses, depots or ports of some 
State entitled to the treaty rates of duty, will not be. accepted as 
certificates of the origin of the goods. For goods ‘which by their 
nature are obviously of foreign origin, certificates issued by. the 
competent authorities of the country to which the store-houses, 
&e., belong, must be produced, and these certificates must, besides 
the requisite particulars as to the goods, also give the country of 
origin. In addition to such certificates, a certified copy or extract 
of the through bill of lading with which the goods arrived at the 
store-houses, depóts and ports must also be produced. Postal 
invoices not accompanied by Customs declarations, or vice versa, 
will not be accepted as sufficient proofs of origin. If it happens 
that an importer of goods cannot immediately produce a certificate 
of origin, either because it was not sent with the goods, or having 
been sent, has got lost, or because the certificate is not in accord. 
ance with the regulations, the Customs must apply the maximum 
tariff if the importer wishes to withdraw the goods at once, and 
does not desire to let them lie at the Customs house during the 
period provided for by law. In such cases a time limit for the pro. 
duction of the certificate will be accorded to the importer to whom 
the difference between the maximum and minimum tariff duty will 
be returned, if he produces the certificate within the prescribed 
time limit, The maximum time limit in the case of goods from 
European countries is fixed at 30 days, and for goods from all other 
parts of the world at 60 to 90 days. Certificates of orig in in the 
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caso of goods which for any reason are exempt from the payment 
of Customs duty and " trosharina," are for the present nob required, 

Invoices and consignment notes should state the groes weight of 
the packages and the net weight of oontente, which should be 
fully deecribed. The country of origin should also be stated. 
When various descriptions of merchandise are packed together, the 
net weight of each class should be stated separately. The follow- 
ing duties are payable :— 


25 dindrs = £1. Kilog. = 2°204 lb. 


Dinars per 100 kg. 

Tinder fuses, igniting strips for miners’ lamps, and 

for lighting... 858 m sis is ev» 40 
Caoutchouc and gutta-percha strips, also tissues 

saturated or covered with caoutchouc or gutta- 

percha with linings or layers of caoutchouc 

and gutta-percha, or with layers of tissues even 

combined with common metals or their alloys 120 
Tubes of hard caoutchouc  ... T sai wae 120 


Mica : In slabs up to 20 om. thicknes - ove 150 
In slabs further prepared — ... sii uae 3 
Heat insulating material of asbestos infusorial earth 
or mixtures thereof T sis -— Tm 3 


Articles of asbestos : 
Paper and cardboard polished, cut, pierced, also 
with inserted wire... "i TA ves sae 
Spun wares made of asbestos, also braid, string, 
cord, even combined with other textile materials 
or wire s iis aes ve see ras 18 
Tissues made of asbestos, even combined with 
other textile materials or having the weft or 
warp of wire of common metals sis - 24 
Other articles of asbestos, asbestos paper or 
: asbestos tissue, gloves, clothes, masks, caps, &c. 86 


( To be continued.) 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mzassns. W. P. Tuompson & Co., 
Patent Agents, 285, Holborn, Lond W. O., and at 
Liverpool and Bradford, to whom all inquiries should be . 


24,611. Means for and methods of limiting the current on a short circuit.” 
A. M. TAYLOR. October 24th. 


6. “Improvements in apparatus for electrically-operating planing 
machines and the like reciprocating tools." LANCASHIRE DYNAMO AND MOTOR 
Co., LrD., and G. E. Mason. (Date applied for under Rule 18, May 2nd, 1910. 
An ae comprised in application No. 10,749, dated May 2nd, 1910.) 

tober . 


94,632. ''Improved means for fixing electric fuse and the like apparatus.“ 
M. J. Ramune and A. J. D. Kravcse. October 24th. 


24,687. Process for decarbonising metallic-fllaments for incandescent 
electric lamps." WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK G. . B. H. 
n for Patent of Addition to No. 2,983, 1910. Date applied for 

er Bec. 91 of the Act, November 12th, 1909, being date of application 
in Austria.) October 24th. (Complete.) 


94,688. “Improvements in brushes for dynamo-electrio machines." H. 
CoocH. October 21th. 


94,668. “Improvements in thermo-electric circuits." CAMBRIDGE SCIENTIFIC 
Co., LTD., and H. Darwin. October 24th. (Complete.) 


94,686. “Improved interrupter for ignition machines." Firm R. Boscu. 
(Date applied for under Sec. 91 of the Act, June 22nd, 1910, being date of 
application in Germany.) October Hth. (Complete.) 


$4,687. “Improvements in devices for automatically adjusting the period 
of ignition in internal-combustion engines." Firm R. Bosch. (Date applied 
for under Sec. 91 of the Act, October 10th, 1909, being date of application 
in Germany.) October Hth. Complete.) 


$4,688. ‘* Device for guiding electric cables for internal combustion engines.“ 
Firm RoBreRT Bosch. (Date applied for under Sec. 91 of the Act, October 
12th, 1909, being date of application in Germany.) October 24th. (Complete.) 


$44 * Improvements in variable speed dynamos adapted for train light- 
ing and the like." H. Leitner. October 21th. 


24,606. Improvements in apparatus for the production, strengthening 
and reception of electrical vibrations." J. B«cuikssLER, October 24th. 
(Complete.) 

24,702. “Improvements in electrically-driven percussive tools.“ J. KNIOHT. 
October 24th. 


24,729. “Improvements in drying and insulating machines for electrical 
and other apparatus." A. G. Brown. (A. W. Brown, South Africa.) October 
25th. 


24,780. ‘Improvements in current graduating devices for electric lighting.“ 
W. BuMNER. October 25th. 

94,731. “Emergency lamp for cycles and the like." 
October 25th. 


4,808. ''Apparatus for stopping and returning to the initial position elec- 
trically-operated mechanisms.“ . P. THoxrso. (Wirth, Beck & Knauss, 
Germany.) October 4th, (Complete.) 

294,810. “Improvements in apparatus for the manufacture of incandescent 
electric lamps." A. S. KNIanr. (Date applied for under Sec. 91 of the Act, 
November 3rd, 1909, being date of application in the United States.) October 
Mth. (Complete.) 

24,818. “Improvements in electric lamp supports." J. NrrLE. (Date 
applied for under Sec. 91 of the Act, October 26th 1909, being date of applica- 
cation in France.) October 2oth. (Complete.) 

21,H33. ‘Improvements in electric motor-starting switches." J. WRIGHT 
and T. WALLwoRK. October 26th. 

21,851. Improvements in electrical commutators.“  BocikgTE PHI.“ 
(Date applied for under Sec. 91 of the Act, August 6th, 19:0, being date of 
application in Belgium.) October th. Complete.) 

24,857. "Improvements in and relating to pole protectors.” V.KoNOPINSKI. 
October 26th. (Complete.) 

24.868. Automatic signal arm rheostat for regulating any number of 
electric currents." C. W. BAILEY. October 26th. j 

4,89. Improvements in electric induction furnaces. H. G. SoLoMox. 
October 26th. 

21,909. '' Waterproof protector for electric lamps." E. WipxER. October 
26th, (Complete.) x 


A. van Hoorn. 


$4011. ‘Improvements relating to electrio-contact devices for we with 
moving conductors." W. G. HovszxEsven. (Application for Patent of Addi. 
tion to 7,882/10. Date applied for under Seo. 91 of the Act, November dd, 
1909, being ate of application in the United States.) October Jh. (Com: 
plete. 


24,912. 5 in or relating electric pump promin Wien 
HOUSE BRAKE Co., LTD. (Westinghouse Air Brake Co., United States.) 


24,914. Improvements in or connected with the controlling of auto- 
musical and sound-producing instruments by wave-transmitted electric! M" 
T. E. R. PHiLiPS. October 7th. 

24,916. Improvements in and relating to variable electric air condensers.” 
B. F. 8oBoTKA4. October 27th. 

24,985. Improvements in electrically-controlled governors for steam or 
other fluid-operated engines." J. W. HUNTINGTON. October 27th. 

24,994. Improvements in electric switches." J. H. McLrax and W. L. 
Mapcen. October 27th. 

94,995. ''Circuit suitable for use in connection with automatic telephone 
systems.“ WESTEN ELECTRIC Co., LTD. (Telephon Apparat Fabrik E. 

wietusch et Cie, Germany.) October 27th. (Complete.) 

25,008. Improved construction of coils for electrical Firm R. 
BoscH. (Date applied for under Sec. 91 of the Act, May 19th, 1910, being date 
of application in Germany.) October 27th. (Complete.) 

95,012, *'Electric railless trackway with above-ground current conductors.” 
H. Srrton-Jongs. (Oesterreichische ler Motoren Ges., Akt.-Ges., Austria.) 
October 27th. (Complete.) 

25,0244. '' Means for supporting a lamp or an electric fan in such a way m 
to be movable in all directions." W. B. G. Baxer. October 27th. 

25,036. “Improvements in electrical machines.” SocieTx Pm.“ (Date 

applied for under Sec. 91 of the Act, August 6th, 1910, being date of applice 
tion in Belgium.) October 27th. 


95,090. *' rovements in and relating to the cooling of dynamos and the 
like." G. H. Fawcus. October 28th. 

25, 009. Improved system of and apparati for wiring buildings and the 
like for the distribution of electricity.“ L. M. WATERHOURE. October 98tb. 


25,076. ‘‘Improvements in electric switches." SPaGNoLEtti, LTD., ead 
V. E. Jovcz. tober 28th. 


25,09 2. Improvements in the manufacture of detachable electrolytic iron 
deposits." LAxGBEIN-PFANHAUSER-WERKE AXT.-Ges. (Date applied for under 
Sec. 91 of the Act, November 12th, 1909, being date of application in Germeny.) 
October 28th. (Complete.) 

25, 167. Improvements in or relating to continuous current dynamo 
machines." Faiep. Knorr Axt.-Ges. (Date applied for under Sec. 91 of the 
Act, January 12th, 1910, being date of application in Germany.) October 89th 
(Complete.) , 

, 172. Improvements in coin-controlled mechanism for governing 
supply of gas or electricity.” A. W. Glover aud G. GLOVER & Co., Lb. 

25, 175. Improved electric process for drying timber.” Axcocn & Co., 
PROPRIETARY, br». (Date applied for under Bec. 91 of the Act, November 
5th, 1909, being date of application in Australia.) October 29th. (Compleje.) 


PUBLISHED SPECIFICATIONS. 
Cones and i SR CERERI 
Liverpool and Bradford ; price, post free, 9d. (in stamps), 


1909. 


METHODS or CHARGING AND DISCHARGING ELECTRIC ACCUMULATORS 08 
SECONDARY BATTERIES. A. M. Taylor. 92,518. October 4th. 

ELECTRICAL Inpicatinc MEANS FOR WeiGHINc-MaACHINES, J. Dobson and 
Henry Pooley & Son, Ltd. 22,539. October 4th.  . 

METHOD AND APPARATUS FOR COLLECTING MR&CHANICAL ENERGY i TUE 
DistURBED WATERS OF SEAS AND Lakes hy Directmy OnrAiNING A Cos. 
TINUOUS Rarip RorARY MOTION EASILY CONVERTIBLE INTO ELEcTRIC ÉxEROY. 
E. Bouchard.Praceiq. 22,725. October 6th. (Date applied for undef 
International Convention, April 9th, 1909.) 

INDICATING AND RECORDING APPARATUS FOR ELECTRIC P*yROMETERS AND THE 
LIKE, B. Armour. 22,764. October 6th. 

ELECTRIC INCANDESCENT LaMPS AND THEIR HOLDERS. 
October 6th. 

MEANS APPLICABLE FOR USE IN TRANSMITTING AND Retceivina SIGNALt BTY 
WIRELESS TLEkGRAPHY or TeLernony. British Radio-Telegrapn and 
Telephone Co. and J. G. Balsillie. 24,930. October Tih. 

COMBINATION or AN ELECTRIC CABLE JoINTER'S HANDCART AND AN ELECTRIC 
CABLE Dato.  Callender's Cable & Construction C». and T. Petersen. 
23,907. October 12th. 

ARRANGEMENT. oF A COMBINED Corrgcron-RrNG, COMMUTATOR AND WITCHES, 
YOR USE WITH A SMALL BATTERY TO START PETROLEUM ENGINES FITTED 
with) MAGNETO-IGNITING APPARATUS. A. B. J. Chapman. W, 819. Oct bet 
12th. 

vol rad REGULATION OF ALTERNATING ELECTRIC CURRENT DISTRIBUTION 
Systems. British Thomson-Houston Co. (General Electric Co.) $9,415 
October 13th. 

Process oF MANUFACTURING MATERIALS FOR METALLIC FiLAMENTS or ELECTRIC 
IncaNvescentT Lamers. E. Rubstrat. 24,487. October 35th. 


ELECTRIC Anc LAurs. H. Eirst and A. E. Angold. 21, 5666. October 96th. 
PuBiricATION oF Liguins ny ELxCTMOrr. R. Hartman. 28,552. December 7th. 
TELEPHONE MovrHurikcks, P. B. Clarke. 80,352. December Och. 


C. Damey. 395 


1910. 


Dynamos AND Motors. Crompton & Co., J. C. Macfarlane and II. Burge. 83i. 
January 12th. 

Process Fon DECARBONISING METALLIC FILAMENTS FOR INCANDESCENT ELxCTxIc 
Lames. Westinghoose Metallfaden-Glublampenfabrik Ges. 2.988. Feb 
ruary "th. (Date applied for under International Convention, Februar] 
19th, 1909.) 

MANUFACTURE OF TUNGSTEN FILAMENTS ron INCANDESCENT Exvectric [aW 
Westinghouse Metallfaden-Gluhlampenfabrik Ges. 3,610. February 14th. 
(Date applied for under International Convention, February 15th, 1909.) 

ELrorric Lamr. E. Urbain, A. Feige and C. Scal. 4,098. February 18th. 

VENTILATION OF DyNAMO-El. CTI MACHINES. Siemens Bros. Dynamo Works, 
E. O. Kieffer and K. W. Schaeffer. 5,117. March 1st. 

Arc Lamps. T. L. Carbone. 5,561. March 5th. 

MACHINES FoR THE MANUFACTURE OF FLEXIBLE MrTALLiC Trees on Foe 
AnwovHiNG INSULATED ELECTRIC AND OTHkR Casies, W. A. M 
6,706. March 17th. 


System FoR vse iN Lona-Diataxce TgLEPHONY, A, Petersen and G. Sem. 


6,495. March léth. (Date applied for under International Conventioa, 


March 25th, 1909.) 

DEVICES FOR AUTOMATICALLY CONTROLLING THE lowrrioN PERIOD IX MM 
Exectrio lowirioN ArraRATUS, W. P. Thompson. (Ernst Eisemann 
Co. Ges.) 9,188. April 19th. 
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NOVEMBER 18, 


1910. No. 1,721. 
THE APOTHEOSIS OF ELECTRICITY. 


WE touched briefly last week upon the nature of the presi- 
dential address of Mr. S. Z. de Ferranti ; we are now able 
to print it in full, and we have followed this unusual course 
because we believe that not only the members of the Insti- 
tution of Electrical Engineers, but every person engaged in 
or connected with the electrical industries ought to be made 
acquainted with its contents. 

We do not suggest that there is the slightest prospect of 
the immediate or even early realisation of the prophetic 
dream of the President; at present, unfortunately, we are 
still passing through a period of low prices, and we fear that 
many of our manufacturing friends will receive his prog-: 
nostications with a wry smile. But we have faith in the. 
future; and who that keeps himself acquainted with the. 
rapid progress of the age, tlie numerous processes to which 
electricity is being applied, the new outlets that are con- 
stantlv being found for electrical apparatus, and the inces- 
sant improvements in the means for generating and 
distributing electricity, can possibly doubt that in the long 
run the goddess Electra must reign supreme ? 

Looking backward 50 vears, the President commented on 
the marvellous inventions that had been developed; who can 
doubt that other, perhaps even more wonderful, discoveries 
will be made hy the army of investigators that is continually 
at work, probing into the hidden mysteries of Nature ? 

The examples cited by Mr. Ferranti might, perhaps, have 
been more happily selected, for neither can be said to have 
as yet attained the full measure of success that we all hope 
to see achieved : but the vast strides made in the reduction 
of cost and improved efficiency of steam, gas and hydraulic 
prime movers, of electrical generators and transforming 
apparatus, the high pressures (over 100,000 volts) that have 
been proved practicable for transmission, the 
extremely high efficiency of electric lighting apparatus, the 


electrical 


development of heavy electric traction, the universal adop- 
tion of electric power which is in progress—all of which are 
the product of the past 30 vears, and many of them the last 


10 or 20 years—amply suffice for the purpose of demon- 
strating that the revolution which he forecasts is already 
taking place aud far advanced, 

We believe that the more carefully the President's address 
is studied and pondered over. the more intense will become 
the conviction that his enthusiastic optimism is based on 


sound foundations, aud that eventually Electra must 


. triumphantly prevail. 


It will be seen that a vast amount of work remains to be 
done before the dream can become a reality. Where, for 
instance, is the heat engine of 25 per cent. efficiency that 
he requires? The system that will extract the utmost from 
the coal both in heat energy and in by-products ? The 


improved electric smelting process *.— Perhaps they are not 
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so far away as may be thought; indeed, the President 
himself gives a clue to the first, and if the chemist and 
metallurgist improve their processes as quickly as the 
engineer his plant, we may not have to wait very long 
before we sce. 

On the other hand, great changes must be brought about 
in social, economic and legislative conditions before the 
dream can be accomplished to the full. 
culture, the redistribution of labour, and the conversion of the 


Intensive agri- 


local authorities from petty parochial views to recognition 
of the true interests of the nation, are indispensable accom- 
paniments of the progress called for in technology ; and in 
this ancient country vested interests are certain to be met 
at every turn, while the Nocialistic tendencies of the times, 
if they go unchecked, may strangle individualism, aud there- 
fore progress at its source. 

What is the moral ?—Educate ! Open the eves of the 
people; let them see what has been, and shall be, accom- 
plished by electricity. Let us nolonger hideour light under 
the bushel of ignorance, but go forth and awaken public 
interest, through the medium of the daily Press, and by 


lectures and demonstrations. No science excels that of elec- 


tricity in its wealth of resources, its variety of beautiful 
phenomena, its never-failing interest. An immense amount 
of good work could be done by means of popular lectures, at 
trifling cost. Broader views, such as the President has so 
ably set before us, must be encouraged and instilled. Mr. 
Ferranti bas led the way before ; he leads again, and we 
confidently accept his guidance; we must all look aliead— 
and go ahead. 


Wk have read with great interest the 
inaugural address of Mr. M. J. Railing, 
chairman of the Birmingham [Local 
Section of the I. E. E., partly for the reason that its conclusions 
re in the main identical with the views that we have so often 
expressed. After reviewing the past and present of the 
industry, Mr. Railing declares that its salvation lies in the 
preduction of men endowed with the knowledge and ability 
to sell the wares that we manufacture. Our workshops, our 
factory organisation, our designers and our workmen are all 
that could be desired ; the only essential that is lacking is a 
constant and abundant flow of work through the shops, to 
keep the manufacturing costs down to the minimum, and 
enable us to beat our rivals in quality and price. 
These are hard facts which cannot be denied. 
The markets of the world are open to us, says Mr. Railing: 
we can provide for their electrical needs. We only want the 
men who can bring those markets and our workshops 
together—and cola? The thing is done. 

We must have ‘a generation of commercial engineers, or 
engineer traders," who shall be armed with all those quali- 
ties which make for efficiency in salesmanship—sound tech- 
nical knowledge, familiarity with foreign. languages, a full 
training in commercial methods, tact and enterprise. Here 
are suflicient, requirements to constitute a new profession, 
upon which a man must embark at an early age—the 
Chairman will have no half- measures. University facilities 
should be provided for the commercial engineer. Un- 
doubtedly we want him, as we have often pointed out: 
and when we get him we shall have to pay him well—as 
we have also pointed out. No half-measures ! 


Commercial 
Engineering. 


ONLY a few weeks have elapsed sime 
the organising managers of the Olympia 
Electrical Exhibition issued their pros- 
pectuses, yet we understand that there has 
already been a response so satisfactory as to justify expecta- 
tions of the event being a complete success. This is no 
more than we have anticipated all along, for the exhibitions 
in 1905 and 1908, at Olympia and Manchester respectively, 
have left a lasting impression upon the minds of all who had 
anything to do with them ; so that the question of whether 
to exhibit or not, when a really representative opportunity 
again comes along, only requires to be asked to answer itself. 
We shall be surprised if next year’s exhibition is not the 
finest thing of the kind that we have ever done. We cannot 
go the full length of Mr. Ferranti’s “ all-electric” idea for 
a year or two, but we can go nearer to it than we have yet 
reached if we profit to the full from the opportunity that the 
Olympia Exhibition will afford us of educating the public in 
an Electrical Fairyland, transacting business in an Electrical 
Market, and demonstrating industrial applications in an 
Electrical Workshop. oe 

We understand that plans for the gallery at Olympia— 
where, it is hoped, very attractive displays of accessories will 
predominate—will be ready for circulation in the course of 
two or three weeks. As to the ground-floor of the Hall, 
nearly two-thirds of the space has been taken, but there are 
still desirable positions open in the remaining one-third, and 
firms having heavy electrical and other machinery that 
they wish to exhibit will be wise if they get into com— 
munication with the organising managers straight away. We 
hope that manufacturers in every class will be co-operating 
this time. Let the entire electrical industry and trade 
line-np in full force ! 


Next Year's 
Electrical 
Exhibition. 


THE case of Eungblut 7. Martin, which 
was heard in the Court of Appeal ei 
October 28th, decided a point. which may 
be usefully noted by those who hire out electrical machinery. 
In former times the goods of a person who had let them on 
hire might be seized under a distress for rent. The law in 
this regard was altered by an Act passed ir! 1908, which 
provided. that “if any superior landlord Shall levy. er 
authorise to be levied, a distress on any furniture, goods, or 
chattels of“ any under tenant, lodeer, or tany other person 
whatsoever not being a tenant of the premises or of any part 
thereof, and not having any beneficial interest in any tenancy 
of the premises o2 of any part thereof, for arrears of rent due 
to such superior. landlord by his immediate tenant, such 
under tenant, lodger, or other person aforesaid may serve 
such superior landlord or the bailiff or other agent employed 
by him to levy such distress with declaration in writing 
made by such under tenant, lodger, or other person. afore- 
said, setting forth that such immediate tenant has no right 
of property or beneficial interest in the furniture, goods or 
chattels so distrained or threatened to. be distrained upon 
and that " they are “the property... of such under 
tenant, lodger, or other person aforesaid und te 
such declaration shall be annexed a correct inventory. sub- 
seribed by the under tenant, lodger, or other person afore- 
said of the furniture, goods, and chattels referred to in the 
declaration." l 

In the case in question, the plaintiffs had let a piane 
under a hire-purchase agreement to a Mrs Martin. Her 
husband's landlord, on putting in a distress for rent, seized 
the piano: whereupon the plaintiffs signed a declaration. 
This was alleged to be defective on the ground that it was 
not signed by all the members of the plaintiff. firm, and 
because it was not in the form of a statutory declarat. 
These were the points. adduced by the defendant—the jand- 
lord's bailiff who was snel “in trespass by the owners of 
the piano. He also objected that as the piano was the 
subject of a hire-purchase agreement it could be seized. He 
failed on all grounds. The declaration need not be size 
by all the partuers in the firm who own the article, and it 


The 
Law of Distress. 


———— — 
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need not be made in the statutory form. It is obvious that, 
however unpleasant it may be for the landlords, this 
decision is likely to be advantageous to those who let out 
machinery on hire. If they can only find out in sufficient 
time that a distress is in progress, they can sail in and release 
their property from the clutches of the landlord without any 
very troublesome formalities. 


| THE question of the establishment of 
Installation 


monopolies in the German electrical in- 
Monopoly d des 
in Germany. ustry in connection with the construction 


of the so-called “overland” central 
stations, which are merely works for affording a supply to 
numerous localities whether large or small, has been pre- 
viously referred to in this journal, and is now again men- 
tioned in consequence of a noteworthy order which has been 
issued by the Prussian Minister for Commerce and Agricul- 
ture to the district governors and the police governor in 
Berlin. Apart from other interests which have protested 
against the creation of monopolies, the Union of Electrical 
Installation Firms and the Association of Electrical Speciality 
Works have pointed out that in the contracts for the supply 
of current from the overland stations, the exclusive right of 
installation is frequently guaranteed either to the central 
station or to firms definitely favoured; and the supply of all 
materials for the installations, even including motors, is also 
frequently reserved to the same sources. Open competition 
i8 declared to be rendered further impossible by installation 
firms being placed under the contractual obligation, before 
being permitted to compete, to obtain their materials from 
the station or specified firms, and other difficulties are also 
met with which keep outside rivalry at a distance. The 
Prussian Minister points out in this connection that the 
central stations have a justified interest in the reliable execu- 
tion of the conductors, switches, and safety appliances, and 
that therefore only well-trained and experienced contractors 
and technically approved materials should be admitted, but 
this by no means justifies a monopoly of installations and 
materials. The State, the order submits, also has a great 
interest in seeing that productive classes in the artisan and 
middle classes are not rendered powerless in face of a 
monopoly, and in the interest of free competition the duty 


of the authorities is to refuse to sanction such contracts. 


It is not easy to understand how the district governors can 
interfere with the monopolistic tendency which appears to 
have grown up in Germany in respect of the overland sta- 
tions already in existence or in process of establishment ; 
new schemes of the kind are now comparatively few, and leave 
little scope for Government action in the future, even if such 
action could be effective under the circumstances. 


Small Lighting Plants for Canada, — American 
Consul-General John E. Jones, Winnipeg. Manitoba, reports :— 
" Attention is directed to the opportunities offered by Western 
Canada as a market for gasolene and acetylene lighting plants. 
With the rapid population of the west and the almost daily incor- 
- poration of new cities, the question of lighting becomes a most 
important one from every view-point. There are some cities in 
Saskatchewan and Alberta where natural gus exists; and many of 
the towns of greater importance have electric lighting plants 
operated by either water-power or steam. The great coal beds of 
Western Canada furnish a fair steam-producing fuel at a minimum 
cost, which renders the production of electricity comparatively 
cheap. But there are hundreds of towns far removed from the coal 
beds which have no water supply to depend upon, and thus require 
artificial lighting plants. Many of the cities that are provided with 
plants for electric lighting and motive power are operated by the 
municipality, and, as is the case with all new enterprises, develop- 
ment and extension are slow. The outlying sections of these must 
wait, in some instances several years, before they can get the 
advantages of lighting. It is such that offer to-day a market for 
gasolene and acetylene plants. Even in the cities of greater size, 
where electric lighting and even gas lighting is largely developed, 
there are outlying sections that are continually petitioning for 
light. In the city of Winnipeg there isto-day an urgent need for & 
gasolene or acetylene plant in one of the new suburbs ; and I 
. believe a manufacturer with a practical lighting system could 
immediately install such a one." Here is an opening for a small 
oil-engine or windmill lighting plants, 


ELECTRICAL ENGINEERING IN 
SOUTH ONTARIO. 


By G. F. SILLS, A. M. I. E. E. 


A FEW random remarks on electrical engineering in South 
Ontario may be of interest. 

Practically every town, large and small, has its plant, 
which in some cases is very antiquated. The practice is to 
generate at 2,200 volts, and the power is transmitted through 
the streets on poles and stepped down by service transformers, 
also placed on these poles where necessary. Wires are run 
into houses overhead at any angle. In a great number of 
cases, water power drives the plant during the day, and is 
augmented in the evening by steam plant. The latter is 
very expensive to run, due to the scarcity of coal, which 
averages $35 or $4 per Canadian ton of 2,000 lb. Most of 
the engines are of the horizontal type. 

The only plant of great interest is the Hydro-Electric 
Power Commission's undertaking. For this purpose power is 
bought in bulk from the Ontario Power Co. at Niagara Falls, 
and at present 25,000 H. P. is contracted for, at $9.40 per 
H.P. per annum, which is reduced to ¥9 per H.P. above 
25,000 H. P. 

The Ontario Power Co. 's power house is situated on the 
Canadian side and just at the foot of Horse-Shoe Falls, the 
intake being 1] miles above the Falls. The water is led 
in two 18-ft. reinforced concrete pipes to the water-wheels. 
Power is generated by horizontal generators at 12,000 volts, 
three-phase, 25 cycles, and conveyed through Siemens Bros.' 
lead-cased, three-core cables to the main transformer station 
about half a mile away from the Falls. It is here trans- 
formed to 110,000 volts, and distributed to various points in 
South Ontario, such as Berlin, Guelph, London, St. Thomas, 
Dundas, &c. At the places named, sub-stations transform 
down to 13,200 volts, and distribute to a station belonging 
to the corporation of each town, the old stations being utilised 
in practically all cases. At these stations the power is again 
transformed, to 2,200 volts, and distributed as mentioned 
above. 

The transmission line from the main transformer station 
at Niagara Falls.consists of bare aluminium stranded con- 
ductors carried on steel towers 654 ft. high. The insulators 
used are of the suspended type, eight in series, each com- 
plete insulator being about 4 ft. 6 in. long. A portion of 
the line, viz., 96 miles, has been tested to 170,000 volts 
successfully. | 

The writer would like to make special mention of the 110,000 - 
volt oil switches used on this scheme. Each phase is in a 
separate tank, which stands about 6 ft. high and is oval in 
shape. Each switch has a double break of 2 ft. each, that 
is, 4 ft. total break. The special insulators come out at an 
angle from the top. The distance between phases in the 
stations is 6 to 7 ft., and no partitions are provided between 


any 110,000-volt conductors. 


The lightning arresters, which of course play an important 
part, are mostly of the horn type with aluminium core tray, 
which offers a direct path to earth for lightning instead of 
always having a damping resistance in circuit, as advocated 
by large firms in Europe. 

The frequency of the new scheme is 25 cycles, although 
the standard out here is 60. Some of the older plants have 
133 cycles. | 

Street lighting is mostly carried out by either series arc 
lamps or series tungsten lamps, both being used in con- 
junction with constant-current transformers. It cannot be 
said that the streets are over-lighted. Several of the smaller 
towns in South Ontario have an electric railway service 
between them, which enables one to visit two or three towns 
in one day ; this is impossible if the railroad is used, as the 
service is very limited, although in some cases both the 
Grand Trunk and Canadian Pacific railroads run through 
the same place. Most towns have their own electric street- 
car service, a universal fare of 5 cents being charged. 

In the main streets of Toronto and London it is proposed to 
do away with the overhead distribution. In some parts of 
Toronto the congestion of overhead wires is very unsightly. 

As a voltage, 2,200 is considered quite low—tliat is, of 
course, as long as one does not come in contact with it. 
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It is not usual to protect any switchgear at 2,200 volts in 
the stations. In one station visited, which is fairly modern, 
2,200-volt air-break knife switches are placed on the front 
of the board with partitions between ,the poles. Even 
13,200 volts is not considered high. 

The main hydro-electric power houses at Niagara are 
magnificent buildings, especially the Electric Development 
Cows station, which is of beautiful exterior design. The 
entrance hall is of marble. The public are allowed to visit 
the power houses on payment of a small sum. The main 
step-up transformers are placed in separate buildings on 
the hillside. The station mentioned above at present feeds 
Toronto at 60,000 volts by a double line 85 miles long. 
The main 60,000-volt terminal station in North Toronto is 
well worth a visit, the average load at present being 
24,000 KW. 

At present, the Canadian General Electric, the Canadian 
Westinghouse, and Allis-Chalmers (Bullock), with works at 
Peterboro, Ontario, Hamilton, Ontario, and Montreal, Quebec, 
respectively, have been having matters pretty well their own 
way ; they do not look upon the English manufacturers with 
a friendly eye, and use bascless arguments for belittling the 
machines from across the water. 

Competition is fairly keen, but not so bad as in England. 
As far as one can judge, the Old Country,” as England is 
called, need not fear comparison with any Canadian or 
American, as regards ordinary generating machinery, as, 
undoubtedly, the imported plant is of sounder construction 
and better finish. Where the firms over here lead is, of 
course, in extra-high-tension transmission schemes, large 
transformers, usually single-phase, and large vertical 12,000- 
volt, 12,500-H.P. generators for water turbine drive. 

Water is being harnessed all over the country, and un- 
doubtedly there will be a large electrical development. 

Siemens Bros. Dynamo Works and the Lancashire 
Dynamo Co, are, at present, the only English electrical firms 
who have their own branch offices here. The head office for 
Canada for the former company is situated in Toronto, and 
there i8 a fairly large staff. Other British firms, as Messrs. 
Dick, Kerr & Co., Bruce Peebles & Co., &c., are represented 
by agents. 

It may be of interest to know that Siemens Bros. Dynamo 
Works are carrying out the complete equipment of the Port 
Arthur sub-station, North Ontario, of 2,250 Kw. capacity, 
22,000 volts. The transformers, four in number, one being 
à spare, are each of 750 Kw., and of the single-phase oil 
and water-cooled type. The switchgear consists of two 
incoming 22,000-volt line panels, two transformer panels, 
and six feeder panels. The switches are arranged for remote 
control. The necessary lightning protectors of the horn 
type, with resistances, ure also provided. The station will 
be extended later by another bank of transformers. Erec- 
tion in Canada, especially out West, is an expensive matter, 
and men are hard to get. 

If reciprocity with the U.S.A. comes about in any form, 
will be a great blow to the English firms at present out 
iere, 


A PHOTO-ELECTRIC BURGLARY AND 
FIRE ALARM. 


By DR. ALFRED GRADENWITZ. 


A FRENCH inventor, M. E. Dafan, at Jonzac, has recently 
designed a novel burglary alarm, which is operated even 
before the slightest injury has been inflicted upon the safe or 
other receptacle. It is, in fact, actuated by the faint 
light from a dark lantern, or even a match. The apparatus 
is based on the well-known photo-electric properties of 
selenium, which, while being in the ordinary condition a 
perfect insulator, becomes under the influence of light more 
or less conducting. 

The installation consists of a transmitter and a receiver, 
situated at any distance from one another and connected by 
un electrical conductor. The transmitter, which is placed 
in the room to be protected, is a small cylindrical box 4 in. 
in diameter and lesa than 1 in. in thickness, containing a 


strip of selenium wound up in a coil and covered during the 
daytime by a lid. If there are several rooms to be pro- 
tected, any number of transmittere, communicating with the 
same receiver, can be installed. On account of their small 
volume they are readily placed in a concealed position, though 
this is not at all essential. 

The receiver, installed in the bedroom of the housekeeper 
or the owner of the house, is a wooden box containing an 
electromagnetic relay for actuating the alarm. This is 
generally designed for producing reliable contact with 
1 millivolt, and works at any pressure up to about 2 volts. 
A single sal-ammoniac cell is generally used. 

The electromagnetic relay is designed as follows :—In the 
field of a substantial horseshoe magnet is suspended, by a 
fine wire about 30 cm. in length, a very light rectangular 
aluminium frame, on which is wound a galvanometer wire 
about 02 mm. in thickness. This frame, only about 
30 grammes in weight, has an electrical resistance of about 
5,000 ohms. After entering the coil by way of the 
suspension, the current issues through a point dipping into 
mercury. The circuit is closed through the transmitter and 
a battery. 

Under the action of the current the suspended coil is 
deflected, twisting the suspension wire through about 90“. 
By means of a torsion head the frame can again be adjusted 
parallel to the magnetic field, after which a horizontal arm 
with a platinum tip is inserted at right angles to the magnet 
between the points of two screws. A distance of 5 to 10 mm. 
between these points is the most advantageous. 

As long as the selenium cell of the transmitter is covered 
by the lid, it maintains its high resistance, allowing only a 
very small current to pass, and keeping the: galvanometer at 
rest. As soon, however, as, the lid having been removed, 
the selenium is struck by ever so faint an illumination, the 


alteration in current intensity will cause the coil frame to 


move and to make contact with one of the screws, thus 
closing the local circuit of a bell fixed on the wall of the box. 

If the continuous current keeping the suspension wire 
twisted be weakened or interrupted by the failure of the 
battery or by cutting the conductor, this wire will unwind 
of its own accord, causing the platinum tip to strike the 
other screw, thus actuating the alarm bell and informing 
the housekeeper of the breakdown. 

The alarm bell is actuated through the intermed:ary of a 
highly sensitive relay, throwing into its circuit the current 
of several cells. This relay is of the type used in telephony, 
and allows the bell to be stopped by lifting a shutter. A 
hand-operated switch enables the apparatus to be cut out 
during the day-time. 

The conductor connecting the transmitter (or transmitters) 
with the receiver can be so arranged as to comprise in series 
connection all the doors, drawers, locks, &c., to be protected. 
Should any one of these be left open, the circuit will be 
broken, thus preventing the alarm circuit from being 
established without actuating the bell. 

After being once started, the bell cannot be stopped 
by any means from the transmitter room, not even by cutting 
the conductors. The alarm apparatus is thus inviolable and 
cannot be put out of commission by the burglar. 

The same apparatus can be utilised as a fire alarm for 
signalling an incipient fire. If each of the rooms to be 
protected be provided with a selenium transmitter, the faint 
illumination produced, even by the smallest fire, will 
cause the receiver to ring, so that the conflagration 
may be detected in time to be nipped in the bud. The 
sensitiveness of the apparatus can be controlled by adjusting 
the distance between the screws, varying the length of the 
suspension wire, or regulating the electromotive force of the 
battery. In a slightly modified form the apparatus can be 
designed for working in daylight in the same manner as 
ordinary electrical alarms. 


Crusade Against Tuberculosis.—We wish to keep our 
readers in mind of this movement, which affects every one of them 
more or less directly. The Special Appeal Committee will] be glad 
to receive subscriptions, even the smallest, at 20, Hanover 
Square, W, 
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CORRESPONDENCE. 


Letters received by us after b P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our vossession, 


Municipal Wiring. 


| have been very much interested in the discussion for 
and against municipal wiring, that has been going on in your 
columns for the past few weeks. I have been waiting for 
an abler pen than mine to take up the subject from the wire- 
man's point of view, but as none has come forward, I 
venture to step into the breach. 

Upon the legal aspect of the case I will not dwell; I must 
say that it seems rather hard for a man to pay rates to help 
drive himself out of business, but in the main I think it is 
chiefly the contractors’ own fault. As Mr. Bostel says, the 
contractor never looks at the matter from either the supply 
companies’ or the consumers’ side, and he certainly does not 
canvass as he ought. ——— 

All things being equal, we would as soon work for a con- 
tractor as a municipality, but then things are not equal. 
Municipalities are subject to the vote of the electors, and 
that being so, the work is not only generally well done, but 
almost invariably the district rate of wages is paid, and that 
is something that one can never accuse the majority of con- 
tractors (in London, at any rate) with The cry of the 
contractors is,. I have taken this at a short price; rush it 
through." Nothing about doing the work well (they expect 
that, they will tell you)—do it quickly. If, in trying to 
follow out orders, the man makes a bloomer, he is stood off 
or sacked. Possibly the firm he has been working for is a 
member of the Contractors’ Association; then good-bye to 
his chance of getting a job with any other firm iu the Asso- 
ciation. 

I have before me a list of questions sent out by members 
to each other re workmen applying for a job. "This precious 
document is marked private, and the man can never know 
why he is not wanted. The whole thing is a scandal, and I 
am very much surprised at the editor, in his article last 
week, trying to uphold this system. 

À friend of mine, a contractor, was circularised by Mr. 
Tate with a view to membership. Said he, “If I want any 
men I phone to the Union and expect them to send me 
capable men. If I meet the members of the Contractors’ 
Association in open competition, more than half of them 
take an unfair advantage of me, by not paying the same rate 
for labour that I do, and yet l am to pay two guineas to get 
to know them personally. Where do I come in ? " 

I could not enlighten him, neither, I think, could Mr. 
Tate when he called; at any rate, he is not a member. If 
all the members of the Association paid the standard rate 
of wages, as recognised by the Government departments, 
L.C.C., borough councils, and the best of the contracting 
firms, each man when he left being given a discharge paper, 
with the reason of his discharge written upon it—not this 
hole and corner business—they might do some good. As it 
is, they are cutting each other's throats, getting the trade 
generallp a bad name, and making municipal wiring an 
absolute necessity. | 

Even when some members of the Contractors' Association 
get jobs on which it is distinctly specified that the district 
.rate of wages must be paid, they get out of it. The mean 
tricks to which they stoop are enough to sicken one, and 
they call it business. If they caught the man they have 
been robbing, perhaps for months, of a halfpenny or a penny 
an hour, with a coil of wire, I guess they would call that by 
a different name. 

A young friend of mine has had a by no means curious 
experience (for our trade). After serving a five years’ 
indentured apprenticeship with a well-known North of 
England firm, he came to London. He obtained work 
with a building firm, and was with them nearly 12 months, 
His next job was with a firm, which, I see by the list, is a 
member of this Association, as an improver. He was with 
them three or four months, and was then stood off to make 
room for a man between 20 and 80 years of age, who did 
not know a switch from a holder, but had a brother who was 
a charge hand for this firm. What yarns the contractor 


was told [ do not know, but there is the fact. In about 
12 months’ time, I suppose, he will be a full-blown mechanic. 
And that is how wiremen are made by the Contractors’ 
Association. I may add that my young friend holds two 
first-class City and Guild certificates for wiring and electrical 
engineering. What an outlook for our sons who are 
apprenticed ! 

I am sure most wiremen would like an answer from the 
contractors to the following question: Why is there such a 
vast difference between the estimates of various firms for a 
given job, and who suffers’ A case in point—Receiving 
Homes, Wanstead, for West Ham Board of (Guardians. 
Accepted price £744 188. (very careful as to shillings) ; 
highest estimate £1,220. It sets one thinking. 

In conclusion, with Mr. Bostel, I am sorry to see Mr. 
Duncan Watson descend to personalities. Mr. Duncan 
Watson says he has not a monopoly of contracting. If 
he had, I am sure all wiremen would dine every day at 
Frascati's. 

Trusting you will find space in your valuable paper for 
this side of the question. 

W. J. Webh. 
. London, S.W., November 12th, 1910. 


Humming of A.C. Motor. 


I had the same trouble with a 14 H. P. motor, and reduced 
the noise considerably by placing about 1 in. of india-rubber 
under each corner of the motor. 

E. S. 

Torquay. 


Review of Text-Book on Applied Mechanics,” Vol. V. 


Your previous review of Vols. I to IV was stated in a 
somewhat happier vein, and contained more useful, stimu- 
lating suggestions than this one, which appeared in your 
Issue of September 11th, 1910. 

Nevertheless, you do kindly admit that “the difficulty has 
been overcome by me of writing a book upon this some- 
what “intangible” subject to the beginner. For, as you 
say, it is only interesting to those who know it in an 
advanced manner ." However, we must all admit 
that it is a most useful and necessary subject for many 
engineers, master mechanics, mechanicians and inventors. 

I avoid as far as possible the use of numbers to the 
various figures in each of my ten books upon engineering 
subjects. I only do so in cases where the figures serve to 
illustrate in sequence, such a series of progressive problems 


or details, as will be found in the first five lectures, for which | 


86 figures were specially redrawn, and blocks made, by my 
publishers. he 8 

Now we come to the tail end, where the sting is to be 
found! I cannot agree with your complaint, that either 
this volume, or any of the previous four volumes, are too 
dear. Why, the very fact that new, or 8th, editions, were 
called for of Vol. I on * Applied Mechanics " (proper, and 
which is now printed) ; for Vol. II on “Strength and Elas- 
ticity of Materials" ; and for Vol. III on “ Theory of 
Structures " within a year of their having been issued, dis- 
tinctly proves that their net or selling price is really very 
cheap, for the class of men for whom these books are 
intended. 

You seem to forget that all my books are issued at their 
(so-called) published prices, consequently any one, or all of 
them, can be procured in this country at 25 per cent. dis- 
count, i. e., at three-quarters of their published prices, from 
most booksellers. In fact, the average selling price of 
Vols. I to V is only 4s. 4d. for each copy. Think of that, 
and you must admit that both senior students and practical 
engineers are getting good value for their money, especially 
since Vols. II and III are now being so enlarged as to con- 
tain all up-to-date matter upon which you so ably commented. 

This series of five volumes is written for engineers who 
are going in for their final professional C.E. and B.Sc. 
examinations, and consequently is not intended for the 
average beginner. For such, my “ Elementary Manual on 
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Applied Mechanics " (which you reviewed so favourably) is 
much more suitable in every way. And it has this advan- 
tage, which will appeal to the student who “expects a lot 
for his money,” that it is acknowledged to be, by all who 
have used it, the cheapest book (only 2s. 8d. selling price) 
for its size, exactitude, and wealth of good illustrations, 
which has yet been published. 

I find from practical experience, not only in connection 
with universities and technical colleges, but also with my 
own system of ** Tuition by Correspondence," that for one 
student who takes up “ Theory of Machines," over 20 take 
each of the previously mentioned three subjects, as treated 
in Vols. I, II and III. 

Finally, let me say that my publishers have had a very 
long and extensive experience with science and technical 
books. It is now over 50 years since they issued the first 
of the famous Prof. Macquorn Rankine's books, and they 
ultimately brought out every one of them! Consequently, 
I do not think that the opinion expressed in the last few 
lines of your review will be readily taken advantage of by 
any other author and publisher. At least, I can say this, 
that personally, as far as pecuniary profit is concerned, the 
author will assuredly be disappointed by the small returns 
for the great amount of time and work thus involved. 


Andrew Jamieson. 


16, Rosslyn Terrace, Kelvinside, Glasgow. 
November 14th, 1910. 


Replacing a 240-B.H.P. Diesel Engine by a 280-B.H.P. 
Electric Motor. 


With regard to your reference to the above in your issue 
of October 28th, 1910; although a cheap and maybe effective 
advertisement for your Town Council electricity supply, it 
may also give your readers a wrong impression regarding the 
reliability of the Diesel engine. I therefore wish to state 
the following facts regarding the matter :— 

1. The writer installed this engine, and it was put to work 
November, 1906. . 

2. The crankshaft broke on January 81st, 1908. An 
examination was made by the representative of the firm and 
the writer, when it was found and agreed that the cause of 
the accident was due to the heating of the two middle 
bearings, these being down h% in., and that much out of 
alignment with the two outer bearings, and the engine had 
been run under this distressed condition until the shaft 
broke. 

3. A new shaft was fitted, and the engine restarted on 
May 28th, 1908. 

4, Crankshaft again broke, October 7th, 1910. 

5. The engine had just been overhauled. 

6. The fitter-driver " and “ foreman fitter“ both denied 
all knowledge of any of the bearings having been hot. 

I wil now deal with paragraphs Nos. 4, 5 and 6 in 
rotation. 

1. On examination by the firm's representative and the 
writer, we found that the crankshaft had broken through the 
web of the middle engine. The fracture had started at the 
fillet of the shaft journal, and extended diagonally through 
the web; a great part of the surface of the fracture showed 
bright—due to abrasion caused by the panting of the parts 
together under the working stresses. 

The representative of the firm agreed with me on this 
point, and also that tlie fracture had been of gradual develop- 
ment .., had gone on slowly until the section of the web 
was reduced to the breaking limit, the fracture showing this 
clearly by the newly broken portion. | 

The two bearings showed that the white metal had been 
so hot as to fuse, and on being gauged they were found to 
be down 2 in., and that much out of alignment with the 
two outer bearings. This was mutually agreed, also that 
these bearings being out of line was the direct cause of the 
shaft breaking. 

5. The engine had just been overhauled,” but, 
according to the driver's and foreman fitters testimony, 
no examination had been made of the shaft or its bearings. 
The driver further informed the writer that no keeps had 
been lifted nor bearings or shaft examined since the shaft 


was fitted, May 28th, 1908, t.e, a period of two years and 
four months. I therefore think I am right in contending 
that, if a very natural examination of the shaft had been 
made during the last overhaul, the fracture in the shaft 
would have been too glaring to have escaped observation. 


The fracture would have been reported, and the engine not. 


put to work in a defective condition. 

6. Regarding the denials as to bearings having been hot; 
throughout the writer's long experience he has always found 
that if a bearing gets so hot as to fuse the metal, due 
warning is given of the fact by smoke and smell, and the 
Diesel engines have not got over this old-fashioned and 
obnoxious way of expressing their condition. 

After the shaft was lifted and the bottom bearings 
exposed, both the driver and the foreman fitter acknowledged 
that the bearings had undoubtedly been hot. The writer is 
also sure, after a careful examination of the metal in the 
bearings, that this heating had occurred some months 
previously. | 

In conclusion, I may add that I have at work in thi 
town Diesel engines of 1,360 3B.H.P. (collective), one of 
these engines being of the same make and a duplicate of the 
engine under review, and it has been at work since February, 
1904, until the present day, and has never given any trouble 
with crankshaft or other important parts, and the same can 


be said regarding all the others. 
J. Houston. 


Sunderland, November 14th, 1910. 


Unfair Methods: A Disclaimer. 


We have been consulted by the firm to whom somewhat 
pointed reference is evidently made in the leaderette entitled 
* Unfair Methods” in your issue of the 28th ult. 

As we pointed out at our interview with you, our clients 
object as much as you do to depreciatory comparisons with 
rival firms. It, however, came to their knowledge some time 
ago that competing firms were circulating misleading 
diagrams and circular letters depreciating their goods br 
name (copies of which are in our possession). 

Our clients were therefore compelled in self-defence to 
prepare diagrams for the information of such of their 
customers as had been misled, and which would also enable 
their representatives to put matters in their proper light. 

No circular such as you refer to has been issued by our 
clients, but a draft memorandum was prepared for our 
clients’ agent’s own use, which has not been circulated or 
even finally settled. If any copies of this memoraudum 
have come into the possession of third parties, it has been 
without our clients’ knowledge. 

Our clients are prepared to accept the assurance you gave 
us that you had no animus against them in publishing the 
leaderette in question, and that you would willingly publish 
any explanation we might send of the real facts of the case. 

We shall therefore be obliged by your giving equal 
prominence to this letter as to the article complained of. 

The delay in sending you this letter has been caused by 
the necessity of making inquiries in India. 

Barber, Young & Co. 


London, E. C., November 14/5, 1910. 


Trouble with a Mine Motor. 


Having had a great deal of trouble with a coal-converor 
motor, I should be obliged if any of your readers could give 
me some explanation, as there is a difference of opinion here 
as to the cause of the trouble. 

The system used is concentric, working at 500 volta, the 
cables being lead-covered and wire-armoured, the negative 
conductor, lead cover, and wire-armouring being all joined 
together throughout and connected directly to earth at 
surface. The conveyor is 3,000 yards from the generating 
house, and the motor is of 8 H. b. 

This motor never gave the least trouble till, in compliance 
with the Mines Regulations, an earth wire was connected 
from the negative terminal to the frame of the machine. 
About four hours after this was done the armature weut to 
carth, several coils being burnt out, the earth taking place 
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at the ends of the slots. A new armature was then put in, but 
this only ran a few days before it, too, went to earth at the 
slot-ends. Since then we have had trouble due to other parts 
of the machine going to earth, and at the same time find it 
impossible to obtain sparkless running as before. 

An explanation of the above trouble—which, I am sure, 
is due to some outside source—and any suggestion which will 
be likely to affurd a remedy, will be greatly appreciated by 


Colliery Electrician. 


Speed Regulation of Three-Phase Motors. 


With reference to the paper read by me before the [ron 
and Steel Institute in September last, which was abstracted 
in your issue of October 14th, my attention has been drawn 
by Dr. A. Scherbius to the fact that an error has been made 
in my descriptions of the Scherbius and Krämer systems of 
speed regulation. 

The annexéd illustrations are reproduced from my paper 
and carry the same numbers. The arrangement shown in 
fig. 8 was attributed by me to Dr. Scherbius, but it is really 


due to Mr. C. Krämer (the inventor of the arrangement 
shown in fig. 5 of the paper), and was first described in the 
German patent No. 169,452. 

The arrangement shown in fig. 4 was correctly attributed 
to Dr. Scherbius ; it was first given in the German patent 
No. 179,525. 

The diagram of connections shown in fig. 2 is in reality 
a general diagram applicable to both the Kramer and 
Scherbius systems. 

J. J. Elink Schuurman. 


London, November 14th, 1910. 


A Glasgow correspondent has omitted to send us his name 
and address. 


LEGAL. 


GILL r. J. STONE & Co., LTD. 
(Concluded from vaqe 775.) 


Mr. DUGALD CLERK said he had examined the plaintiff's 
specifications. A very valuable step forward was made in 
train-lighting work when plaintiff introduced his two-battery 
system. It enabled one battery to be charged whilst the other was 
acting as a regulator for the lights. The introduction of the 
resistance in the 1899 specification had for its object the keeping 
of the lights steady, no matter what the movements of the train 
might be. This had been the inventor's object throughout, and he 
had succeeded very well indeed. 

Cross-examined by MR. ASTBURY, K.C., WITNESS said that, apart 
from plaintiff's system, he had never seen the adoption of the 
mechanical governors on electrical train-lighting machinery for the 
purpose of cutting out the resistances. He quite agreed that the 
rocking lever was a perfectly known mechanical contrivance, but 
it was part of an ingenious combination. 

At the time plaintiff issued his two-battery specification, the idea 
of using two, batteries, one for charging, and the other for dis- 
charging, was very old ?—In other connections, yes, but not in 
regard to train lighting. 

Cross-examined with regard to the plaintiff's patent cable, 
WITNESS agreed that at that time the rendering of a conductor 
non-inflammable was well known. 

This concluded the plaintiff's case, and MR. CoLEFAX addressed 


his Lordship. The first point, he said, was whether or not the 
notice of resignation Mr. Gill gave on June 3rd actually terminated 
the agreement between the parties, or whether Clause 8 of the first 
agreement was operative to determine what royalties should be paid 
to plaintiff. He contended that the defendants could in no way have 
accepted Mr. Gill's letter of resignation in the light of a notice ter- 
minating the agreements; it was merely a notice terminating his 
position as manager only. If his Lordship should think that the 
matter had to be determined under Clause 8, then he submitted that 
the whole of the cross-examination only intensified the case for the 
plaintiff, because it went to show that the parts of the combination 
were old, and if that were so, it only tended the more to show that 
the value of the monopoly rested in the combination as a whole. 
It was in evidence that the defendants sold the installation as a 
whole, and their profits on it had been taken asa whole. Through- 
out, Messrs. Stone had never attempted to sell the system in parta, 
except for renewals. This being so, plaintiff was entitled to be paid 
royalty upon the combination as a whole, quite independently of the 
question whether this or that part were under old patents. 

Mr. BOUSFIELD then opened the case for the defence. The ques- 
tion was, he said, what effect the notice given by plaintiff had upon 
the future relations between the parties. It had to be determined 
by his Lordship whether they were governed by Clause 8 of the 
original agreement or by Clause 2 of the third agreement, which 
provided that plaintiff should receive a royalty of 10 per cent. 
on the actual price received by defendants on all fittings and 
apparatus supplied by them for the lighting of railway carriages ; 


dvovction Aoron 


Fig. 4. 


also, among other things, that plaintiff should receive 10 per oent. 
on the actual price received by the firm for all spare parts and 
renewals of parts, whether or not the same could be supplied by 
third parties without infringement of the patent rights of the 
plaintiff, except under certain circumstances. Clause 3 of the same 
agreement provided that so long as he was the manager of defen- 
dants’ electrical business, and the agreement under which his 
managership was renewed remained in force, plaintiff should 
receive the royalties provided on the very liberal scale of Clause 2 
of the third agreement. Then there was a further provision that 
when the agreement came to an end plaintiff should go back to 
Clause 8 of the first agreement and receive royalties under that 


. Clause. That, counsel contended, was the only common-sense inter- 


pretation of the position. Clause 5 of the third agreement contem- 
plated the possibility of an assignment or transfer of the defendant | 
firm to a limited company, and its meaning was quite clear. An 
event was then contemplated which would transfer Mr. Gill to 
new masters, and it was not desirable that he should be com- 
pelled to enter into a new service or that the new owners 
should be compelled to employ him without a mutual 
consent on both sides. The clause, therefore, put upon 
Messrs. Stone the obligation of giving to Mr. Gill information of 
such transfer in time to allow plaintiff to give six months’ notice 
terminating his engagement. But the clause said that he should give 
such notice to Messrs. Stone & Co., not to the new company, whereas, 
as a matter of fact, plaintiff's letter of June 3rd was a notice given 
to his new employers and not to the original firm at all. 

His LORDSHIP asked why, if counsel's argument applied to 
plaintiff's notice, it should not also apply to notice of termination 
of the agreements. It might be argued that the termination of 
the agreements could only be given by the original firm, and not hy 
the limited company, because the language of the agreement under 
that head was precisely the same. 

MR. BOUSFIELD disagreed, submitting that what Clause 5 dealt. 
with was a particular set of circumstances. If this view of the 
matter were correct, then the question to be decided was what was 
plaintiff entitled to under Clause 8 of the first agreement. Pro- 
ceeding to deal with the case on this assumption, Mr. Bousfield said 
that the whole of the system of carriage lighting sold by defendants 
was contained in the 1894 patent. It was a complete system from 
its earliest inception, and all the subsequent patents did not alter 
the character of the system, but simply improved certain parts of 
it. It was therefore not possible for his learned friend to contend 
that the system must be treated as a whole. Whatever the rate 
of royalty might have been when all the patents were alive, it 
certainly could not be applied to a period when two or three of 
the patents comprised in the system had expired, leaving the remain- 
ing patents merely patents for the improvement of partsof thesystem. 
For instance, the character of the dynamo used did not make any 
difference to plaintiffs link patent for suspending the dynamo 
under the railway carriage, and yet, if plaintiff's contention was 
the right one, the more complex the dynamo might become, and the 


more defendants might add to it, the more they would have to pay 


5 simply because they used his link- suspension device. 
ealing with different patents and the claims arising thereon, 
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counsel said that the use of two accumulator batteries, one supplying 
the lights whilst the other was being charged, was an old system, 
and had been devised in connection with train lighting for some 
time. The real invention of plaintiff did not lie in the dynamo or 
the lights or the accumulators, but in the rocking lever, 
which was a mechanical device by which the connections between 
the dynamo, lights and batteries were made, and reversed, at the 
proper time. That was plaintiffs patent, and upon that only he 
ought to be paid. In respect of plaintiff's claim on a magnetic 
switch, Mr. Bousfield said that the switch now used by the 
defendants was entirely different in construction and acted in a 
different way. The only similarity between the two switches was 
thatthey were both magnetic, but plaintiff claimed that, because it 
was magnetic, he was entitled to a royalty upon it. 

Mr. JAMES SWINBURNE was called on behalf of the defence. 
He said that in 1894 it was recognised that the difficulty in the 
matter of train lighting was the variable speed of the dynamo. 
Severa] methods had been proposed to get over this difficulty, but 
Mr. Gill's method of a slipping belt was at the time quite new, and 
was the best solution to the problem. The problem had been solved 
in other ways, but Mr. Gill's was the best. It was an ingenious 
arrangement. é 

Mr. BovsrIELD, K. C.: It was suggested that the link suspension 
of the dynamo was a matter of great importance. Is there any 
difference in suspension by a link or by a sliding block ?—If the 
dynamo is hanging on its centre, and is able to adapt itself to the 
changes in the length of the belt, there is no difference. 

With the link arrangement, WITNESS added, the patent was really 
comprised in the screw adjustment, the movable link, and the rod 
which held the screw. Is there nothing in the dynamo ?—No, the 
attractive feature of this patent is that it does not restrict the type 
of dynamo to be used. 

Further examined, WITNESS said that the double-battery system 
was at the time of plaintiff's patent ordinarily used in electric 
lighting, and train lighting was merely electric light upon a 
moving carriage, Ever since batteries were first used, there was a 
difficulty about pressure, the batteries and the 
synchronising. There were two ways of overcoming that difficulty : 
one by using one battery with switches so arranged that 
the dynamo took in a few more cells than were  feed- 
ing the lamps — this system, however, meant a very com- 
plicated switch, and furthermore, some cells were charged more than 
others: the other method was to use two batteries, one for dis- 
charging and the other for charging. He did not know whether 
such a system was actually used on English trains at the date plaintiff 
issued his patent, because in those days train lighting had not 
developed to any great extent. In 1895, however, there was a speci- 
fication filed at the Patent Office for a two-battery system of train 
lighting, and as far back as 1882 there was Handford's specification 
for a two-battery system. In plaintiff's system, Witness continued, 
allthe work was done automatically, and the kind of batteries, 
dynamo, or lights used did not affect this automatic system at all. 
The working of the switches automatically instead of by hand 
certainly involved ingenuity in coupling up the various contacts 
so that they performed their duties at the right moment. As 
regarded the magnetic switch used for cutting out the resistances, 
it did not matter what kind of dynamo, batteries or lamps were 
used, that switch would still perform its cutting-out operation. 
There was nothing in making the switch operate the lamps; where 
ingenuity did come in was in the arrangement of the switch whereby 
the possibilities of short-circuiting were prevented, and which made 
it perform with precision all its various functions. The whole of 
the invention and designing was contained in the switch itself. 
The particular form of the switch was as old as the hille, viz., the 
electromagnetic switch. but previous to plaintiffs application he 
had never heard of such a switch being applied to train lighting. 
The only novelty about it was plaintiff's application of an old form 
of switch to a train-lighting installation. 

Questioned with regard to the cable claim, WITNESS said that 
away back in 1881-2 cables were wrapped outside with a waterproof 
covering, and such cables were known in America as underwriter's 
cables. In these cables asbestos was the material used, but although 
it was an insulating material it would not stand bending about. 
Witness did not know of any case before plaintiff's patent of putting 
fireproof material between the insulating material and the con- 
ductor. Such a system certainly lessened the risk of fire by internal 
heating. viz.. the over-heating of the conductor. 

This concluded the evidence for the defence, and MR. ASTBURY, 
K.C., addressed his Lordship, and echoed for the most part Mr. 
Bousfield’s arguments when opening the case for the defendants. 
He argued that it was impossible for plaintiff, having terminated 
his agreement as manager, to expect to retain. excepting, of course, 
the £500 a year. all the advantages he enjoyed whilst holding 
that position. In the course of further arguments, Mr. Astbury 
said he hoped his Lordship would not think that his clients wished 
to treat plaintiff shabbily. On the contrary, they wanted him 
to have his full monopoly rights, but he could not possibly claim a 
royalty on the whole installation. Because, for instance, plaintiff 
had added another battery to the old single-battery system, as 
patented by him in 1894, that did not make the whole installation a 
new combination. 

Mn. WALTER replied to the arguments for the defence, and 
submitted that the position taken up by the defendants was abso- 
lutely untenable. 

Mk. JUSTICE SWINFEN Eany, delivering judgment. reviewed the 
circumstances, and said that uccording to the agreement of June, 
1803. Mr. Gill became manager for a period of seven years from 
January Ist, 1593, and by Clause 2 of the same agreement he was to 
re-eive by way of payment a salary of 100 guineas a vear. and then 
Clause 3 provided for a commission. This commission was to be 


lamp not. 


paid at the rate of 5 per cent. on the selling price actually received 

by Messrs. Stone & Co. in respect of all electrical fittings and 

appliances in the then current year until the aggregate sum received 
by Messrs. Stone should amount to £3,000. Clause 4 provided the 
time when the commissions should be paid, viz., that they should 
accrue due and be payable to Mr. Gill within the respective months 
next succeeding those upon which fell the quarter days respectively 
specified for the payment of his salary. The seventh clause referred 
to the power of dismissal of the plaintiff. Down to that point the 
agreement had provided for salary, commission and terms of 
engagement. Then Clause 8 of the agreement provided for a 
different matter. It was contemplated that plaintiff would make 
inventions and take out patents in connection with train lighting. 
and so Clause 8 provided that all such patents or protection should, 
upon the request of J. Stone & Co., at their expense, and upon 
the terms of their paying royalties in respect thereof at 
the rate of 10 per cent., be assigned to J. Stone & Co. 
Clause 9 provided that in the event of the firm determining 
to allow & patent to lapse they should not be bound to 
give notice to the plaintiff. This agreement had been read and 
commented upon, and the view of it taken by Mr. Astbury 
seemed the correct view. The agreement comprised two parts: 
first, the engagement of plaintiff as engineer at a salary and com- 
mission for a fixed term of years, and if that were all, at the end of 
the seven years the managership would come to an end. But 
Clause d, the second part of the agreement, provided for the pay- 
ment of royalties on patents, and was simply a continuance. It also 
provided that plaintiff should at all times use his best endeavours, 
and the royalties payable were obviously to be paid during the 
whole length of the patents. Clause 8, therefore, did not come to 
an end when the appointment of manager ceased, but the payments 
in regard to salary and commission did come to an end. There was 
a distinction between the payment of salary and commission as 
manager, and royalties in connection with the patents. Then it 
appeared that in 1896 it was arranged that instead of salary and 
commission, as under the first agreement, plaintiff, as manager, was 
to have a fixed salary of £500 a year, and a supplemental agree- 
ment was entered into. Clause 2 said that, notwithstanding the 
first agreement, Messrs. Stone should be at liberty to assign or grant 
such patents, patent rights and licences in respect of any 
invention of Mr. Gill, and upon such terms as they and 
the plaintiff might think fit, Messrs, Stone & Co. paying to 
the plaintiff one eqnal sixth part of their net receipts in 
respect of any such assignment or grant. It was said that if the 
patents were assigned to Messrs. Stone & Co. they would have the 
right to grant licences to whom they pleased, and that this supple- 
mental agreement was a restricting clause. In his opinion, how- 
ever, there was no difficulty in seeing the view the parties really 
took. Under the first agreement it was provided that the patents 
should be vested in Stone & Co., so that they should have the mie 

right to manufacture. It was considered that Messrs. Stone should 

manufacture the apparatus themselves, and that they were to de 
at liberty to assign or grant licences upon such terms as they and 
the plaintiff might think fit. Clause4 made a further provision in 
case of the sales amounting to a certain sum, but no question arose 
upon it. The parties went on under these two agreements until 
they had expired by effluxion of time. The seven years 
came to an end on January Ist, 1900. In that year 
the third agreement was entered into, and the fresh 
question now between the parties was whether this 
third agreement was still subsisting. The circumstances leading to 
the third agreement had been stated by the plaintiff in his evidence. 
He found that he was not getting royalty upon certain spare 
parts, and he objected to this, and said that the spare perts were 
covered by the patents. Plaintiff also said that he had always been 
getting 10 per cent. upon the whole turnover from the apparatus 
before the 1900 agreement. This discovery of his in regard to the 
spare parts led to the third agreement being entered into, and 
there was no evidence on the other side to contradict this explana- 
tion. This third agreement provided that the two prior agreements 
should be deemed to be renewed between the parties for three years 
certain until determined by six calendar months’ notice in writing 
on either side to be given as provided by Clause 5 of the agreement 
(which provided for the mode of serving the notice), but so, 
nevertheless, that the first agreement should be read as modified by 
the agreement endorsed thereon, and that both of such agreements 
should be read as modified by the terms of the present agreement. 
that plaintiff should receive a royalty of 10 per cent. on all spare 
parts and renewals of the apparatus, and by Sub-Clause C of the 
same clause it was held that no royalty should be payable in 
respect of J. Stone & Co.'s receipts for labour employed in the 
wiring, fitting or testing any apparatus. Clause 3 provided that 

on the expiration or sooner determination of the agreement, the 

above provision should cease, and the rights, duties and obliga- 

tions of the several parties should thenceforth be governed by Clause? 

of 1893. Defendants contended that that event had happened. all 

agreements had been terminated, and the rights, obligations and duties 

of the parties were now to be governed by Clause 8 of the first agree 

ment. 'The fifth clause provided that in the event of assignment 

and transfer by Stone & Co. of their business to a limited company. 

either party might determine the appointment of plaintiff a 

manager by six calendar months notice in writing. The parties 

went on under this agreement until the middle of 1908, when. in 

June of that year, a notice was given by the plaintiff. In order to 

consider the effect and operation of that notice, his Lordship had 

to look carefully at the agreements. It was quite manifest that 

the third agreement was upon the same lines as the first and supple 

mental agreements, viz., that it was two-fold, the appointment 

of plaintiff as manager and the provision as to the royalties. 

Before plaintiff wrote the letter resigning his managerial position 
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with the firm, Mesars. Stone & Co. had sold their business to a 
limited company, but the parties had gone on without any fresh 
written agreement exactly in the same way as with the old flrm. 
When plaintiff sent in his notice it was eventually accepted. 
He thought it was obvious from the correspondence that plaintiff 
intended to resign his position as manager. Later, after taking 
legal advice, the company took up the position that the third 
agreement had been terminated and that plaintiffs rights ns 
regards royalties and accounts to be sent in were henceforth 
to be determined by Clause 8 of the first agreement. He (his 
Lordship) was of opinion that the etfect of the notice given by 
plaintiff was to determine his position as manager at the expira- 
tion of six months, and that he did not determine the rest of No. 3 
agreement. On the other hand, No. 3 agreement continued in full 
force and regulated the relations between the parties. It expressed 
clearly the arrangement by which plaintiff was to be paid on the 
lighting system and the spare parts and renewals. If plaintiff's 
notice was not effective to determine his position as manager, then 
it was wholly nugatory. He was of opinion that No. 3 agree- 
ment was still] subsisting between the parties in respect of 
everything except the employment of plaintiff as manager, 
and his salary as such. That being so, then it followed that 
plaintiff was entitled to an account upon the footing of that 
agreement, and there was no dispute between the parties as 
to the amount plaintiff was in that case entitled to receive 
as royalty. The effect of Clause 2 of the second agreement 
was that defendants were entitled to grant patent rights and 
licences in respect of the plaintiff's inventions upon such terms as 
defendants and plaintiff might think fit, and the declaration 
ought to go in that form. Defendants counterclaimed for an 
assignment of the patents, and plaintiff replied that he had 
always been willing to execute proper assignment of the patents 
to the defendants, but there was disagreement as to the 
terms. This being so, and the parties being agreed that there 
should be an assignment, the form of the draft had better 
be decided in chambers. A question might be raised as to 
whether defendants were entitled to such assignment so long as 
any royalties were in arrear. He, however, would say nothing as 
to royalties being in arrear., because the dispute between the parties 
was really as to the amount claimed, and there was no indication 
of intention on the part of defendants to keep back moneys which 
they conceived to be owing to plaintiff. There was really no diffi- 
culty about declaring the rights of the parties in respect to paying 
any sum to which plaintiff might be entitled. The proper order 
would be an order directing an account. and on the counterclaim 
to say that the defendants were entitled to an assignment of the 
patents, it being referred to chambers to settle the form of the 
assignment, leaving it quite open at any future time for plaintiff to 
apply for the payment of royalty, and if it should then appear that 
any royalty was in arrear, the question of the assignment of the 
patents would then arise. A further question which arose was with 
regard to the interest. Interest would become payable to plaintiff 
for any sum actually in arrear as from the time it became payable. 
The only remaining question was as to costs of the action. In his 
view, plaintiff succeeded on the claim and counterclaim, and the 
result was that defendants must pay the costs of the claim and 
counterclaim up to the day of, and including, the trial before him. 


RoBERTSON ELECTRIC LAMPS, LTD. 


Ix the Chancery Division on Friday last Mr. Justice Neville heard 
a petition by this company for the sanction of the Court to a 
reduction of its capital. 

It was stated by counsel in support of the petition that it was 
proposed to reduce the nominal amount of the shares. The matter 
had been before the Master, who had certified that all the debts 
of the company had been paid with the exception of the weekly 
wages which, of course, went on from time to time. The nominal 
capital of the company was £100,000 divided in 10,000 shares of 
£10 each. Of these 6,700 had been issued. and it was proposed now 
to reduce the capital of the company by writing £6 10s. off the 
nominal value of each of thoseshares. That would leave the shares 
at the nominal value of £3 108. each, and it was proposed to dis- 
tribute the difference—£43,875—amongst the shareholders. 

His LORDSHIP : You are returning capital not required to the 
shareholders ! 

COUNSEL said that was so. Allthe debts were paid, with the 
exception of the weekly wages to the 300 employés of the company. 
The company had been an exceedingly prosperous one, and all the 
necessary resolutions had been passed and confirmed unanimously. 
Having regard to the prosperity of the company and to the fact 
that there were, in reality, no creditors, the use of the words and 
reduced," as part of the company's title, should be restricted. 

His LORDSHIP sanctioned the reduction as proposed, and directed 
that the words “and reduced " should be used for one month. 


TRAMWAY ACCIDENT CLAIMS. 


AT the Liverpool Assizes on Friday, November 12th. before Mr. 
Justice Avory and a jury, Miss Jessie Jane Marshall brought an 
action against the Liverpool Corporation for damages for personal 
injuries which she alleged were caused by the negligence of the 
driver of an electric tramcar belonging to the Corporation. 

For plaintiff, it was stated that on Good Friday she and her 
brother were cycling home, when her cycle was struck by a tram- 
car coming at a fast rate behind, just as she was crossing the road. 
She was thrown off, and sustained concusaion of the brain and other 
injuries. 


*- 
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Evidence was given by Miss MARSHALL and her brother, the 
latter deposing that had the car been coming at a reasonable speed 
there would have been ample time for him and his sister to have 
crossed the lines. 

COUNSEL for the defence contended that plaintiff had not taken 
reasonable care, that the car was going only six or eight miles an 
hour, and that the cyclists crossed suddenly and unexpectedly in 
front of the car. 

The DRIVER (who admitted he was not a regular motorman and 
occasionally did work as conductor) said plaintiff's brother crossed 
the metals when he was 15 yd. away. and then shouted to his 
sister "come on." She crossed within 2 yd. of the car. 

The jury found for plaintiff, and awarded her damages at £100. 

Mr. Justice Avory and a jury also had before them on November 
11th a case in which the New St. Helens and District Tramways 
Co. were sued by Alfred H. Roden, a shore joiner in the Cunard Co. 
at Liverpool. for damages for personal injuries. 

COUNSEL for plaintiff said that while he was driving a trap plain- 
tiff s horse became restive through the noise created by the tramcar 
passing through & loop. The driver of the trap when 10 yards 
away signalled for the car to stop, but it did not do so, and a colli- 
sion ensued. Through the injuries which plaintiff sustained he had 
lost wages amounting to £72 10s. besides having incurred other 
expenses. 

For the defence it was urged that if any signal was given it was 
insufficient; and the car conductor denied that any sign was given 
at all. 

The motorman said no noise was made by the car. 

After much evidence and a long consultation, the jury found for 
plaintiff, assessing damages at £200. 


TOTTENHAM DISTRICT COUNCIL v. METROPOLITAN ELECTRIC 
TRAMWAYS, LTD. 


ACCORDING to the Daily Telegraph this case, which came before 
the Tottenham Bench on 10th inst., was a summons by the Totten- 
ham District Council for the non-payment of a sum of £371 14s. 4d., 
balance of the general district rate for the half-year ending 
September. 

The rate was in respect of the company s tramway system in the 
parish, which had been rated by the Council on the full net annual 
value. The company urged that the tramway came within Sec. 211 
of the Public Health Act, 1875, which provides that a railway shall 
be assessed in the proportion of one-fourth of the net annual value. 
It was intimated at the opening of the case that theintention wasto 
take it to a higher court, whatever the decision of the Bench might 
be. It was explained that the tramway waa linked up with a light 
railway from Bruce Grove to Wood Green, which was admittedly 
exempted from the full rate: but MR. RYDE submitted that as tho 
tramway was constructed under the Tramways Acta, it was governed 
by the law relating to tramways, and not by the law relating to 
railways. 

Mr. JAMES DEVONSHIRE, the managing director of the company, 
said the company had paid a fourth of the rate. Up till 1904 the 
tramway was rated at a fourth of its net annual value. 

The BENCH decided that the tramway was not a railway within 
the meaning of Sec. 211 of the Public Health Act, and made an 
order for the payment of the full amount of the rate, granting the 
Council 10 guineas cost. 


ACTION AGAINST THE ELECTRIC AND ORDNANCE ACCESSORIES Co. 


In the King’s Bench Division, during the week, Mr. Justice 
Hamilton and a special jury heard an action brought against the 
Electric and Ordnance Accessories Co., Ltd., by the Warner Instru- 
ment Co., U.S.A., claiming the recovery of £2,602 which it was 
alleged was due as the balance of a minimum of royalties owing 
to them by defendants under a contract dated August 21st, 1907. 
It appeared that under that agreement plaintiffs transferred their 
European rights in the manufacture and sale of the Warner auto- 
meter, a machine for measuring the speed of motor-cars, &c., upon 
royalty, defendants guaranteeing a minimum amount. Defendants 
denied any liability, declaring that the French and German patents 
had expired before the date of the agreement, which was a fact 
that had been concealed from them. Further, they counterclaimed 
for expense they had been put to in erecting special machinery for 
the manufacture of the autometer. After hearing the evidence, 
the jury returned a verdict in plaintiffs favour, but judgment was 
deferred pending argument on points of law. 

The case came before his Lordship on Wednesday. November 
16th, when his Lordship entered judgment for plaintiffs for an 
amount to be calculated, with liberty to the defendants to apply in 
case there should be any difficulty in arriving at the amount due. 


GOULD r. LEHWESS. 
(Continued from page 116.) 


Mr. CHas. A. GOULD, the plaintiff, said he was the owner of the 
patent rights for the Gould Storage Co. in foreign countries. 
There was a Gould Storage Co. in America. with a capital of 
$5.000,000, The Gould storage battery was used for many purposes 
of traction, chiefly for heavy work, In 1906 defendant told him 
that he controlled the Electrobus Co., and that he wanted a good 
battery. Witness said he would take 850.000 for the English rights. 
Dr. Lehwess then suggested the formation of a company with a 
cash capital of $125,000, he (witness) to have 55 per cent., and this 
was agreed,to. He was satiefied that defendant was & man of 
money, and controlled the London Electrobus Co. Asa result of 
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these representations, 15 batteries were sent to London, with, he 
believed, one extra. Dr. Lehwess paid $10,000 into a bank, and 
subsequently cabled, “ All shares issued cash; about 4,000 reserved." 
Witness had not received a penny for the batteries sent over. 

Mn. WM. F. Gourb, son of the plaintiff, gave corroborative 
evidence. ‘ 

* MR. DUKE, K. C., said Dr. Lehwess was prepared to take all 
responsibility for the ambiguity of the cablegram— all shares 
issued cash about four thousand reserved "—but it was beyond con- 
ception that a shrewd American gentleman could suppose from it 
that he was about to receive £13,750 in cash for a patent that had 
not then been tested, and as to which tests were yet to be made. 
Ambiguity did not constitute fraud. From the beginning, in 1908, 
there was trouble about the efficiency of the batteries, and avowedly 
the tests that were said to have been made were secret teste. The 
Electrobus Co. was willing to buy a battery that would work, but 
until they had fulfilled the test, there was no obligation on the part 
of the defendant to take the batteries. 

DR. LEHWESS, on oath, said the capacity of the batteries was not 
satisfactory. It was untrue to say that he agreed to pay 55 per cent. 
each for the shares in the company to be formed. At the time of 
the alleged transaction he held the majority of the shares in the 
Electrobus Co. The cablegram which led to the misunderstanding 
was an uncoded message, which was shortened by his secretary, and 
was never intended to mislead the plaintiff in any way. 

On Friday further evidence was led for the defence, and at the 
close of the day's hearing it was intimated that a settlement of the 
action was possible. 

When the Court resumed on Monday, MR. GoRE-BROWNE, K. C., said 
that on the previous Saturday the parties had met and come to terms, 
one of the terms being that a certain sum of money was to be paid. 
Both sides withdrew anything which might have been said imputing 
anything to the other side. 

Mr. ATKIN, K.C., for Mr. Gould, concurred, and said the record 
would be withdrawn on the terms agreed to. 

His LORDSHIP remarked that he would say nothing except that 
he was glad to hear of the settlement. But as the case had been 
heard before a jury, a juror had better be withdrawn. 

A juror was accordingly withdrawn, and his Lordship ordered 
the payment out of court of an amount paid in as security for 
costa, 


MARCONI AND OTHERS T. BRITISH RADIO-TELEGRAPH AND 
TELEPHONE Co., LTD. 


THIS action was mentioned again to Mr. Justice Parker in the 
Chancery Division on Tuesday last. 

MR. T. TERRELL, K. C., stated that hehadoonsulted theother parties 
interested, and they were agreed that December 12th was a con- 
venient day for commencing the hearing if his Lordship could give 
them that date. 

MR. JUSTICE PARKER said that would be convenient to him. 

Mr. TERRELL said it would be necessary to fix up a lot of 
apparatus, and asked that if convenient the parties might have the 
Court on the previous Saturday. 

His LORDSHIP said that he had no objection. No doubt the 
Courts Superintendent would give the parties facilities. 

Mr. TERRELL said they would arrange with him. 


GRIFFITHS AND ANOTHER r. BERN. 


IN the King's Bench Division on Tuesday there was opened before 
Mr. Justice Ridley and & special jury the action of Griffiths and 
Another v. Benn, by which the plaintiffs William Griffiths and 
Benjamin Harry Bedell, claimed damages against Sir John Williams 
Benn for libel, slander and disparagement of goods. 

The case arose out of the adoption and subsequent abandonment 
of the stud" system of electric tramways by the L.C.C. on their 
Mile End Road route. The defence was that the statements of fact 
iu the alleged libels were true and the comments were fair. 

Mr. F. E. SuiTH, K.C., in opening the case for the plaintiffs, 
said that Mr Griffiths, in addition to other business, carried on 
with Mr. Bedell, his co-plaintiff, a business called the G.B. surface- 
contact system for the construction of tramways. What had been 
said, about which the plaintiffs complained, had had the effect 
of ruining that business. The system was the invention of Mr 
Bedell, an electrical engineer, and in conjunction with Mr. 
Griffiths a flourishing business was carried on. Now there was 
no business. He would show by his evidence that the plaintiffs 
had succeeded in doing what no inventor had done before, and had 
produced a most valuable invention. He would show that by the 
G.B. system, if properly laid down, no stud could become alive 
through leakage. If the language that had been used by Sir John 
Benn was true, it would be foolish for any municipality to lay 
down the G.B. system. Sir John had said in effect that it was a 
fraud and a rotten system. Among the many advantages of the 
G.B. system was that the studs did not project above the roadway, 
and if any stud became alive through failure of the mechanism 
there was an appliance in the car by which it was at once detected. 
It had proved a great success at Lincoln, where it had had a fair 
trial, but it had not had a fair trial in London. Sir John Benn 
had described it as "jerry built," "live stud," and as producing 
"roast horses.” The cost of laying it was a little more than 
that of the overhead system, but a good deal less than that of 
the conduit system. 

( To be continued.) 


ELECTRICAL ACCESSORIES FOR MOTOR. 
CARS. 


THE magnificent show of automobiles at Olympia last week, while 
profoundly impressing upon the mind of the visitor the extra- 
ordinary development which the industry has attained in a remark- 
ably short period. and the excellence of design and workmanahip dis- 
played, had one deplorable feature from the electrical point of view : 
we believe there was but a singleexhibit of electrical vehicles in the 
whole show—that of the Electric Vehicle Co. Even the British Elec- 
tromobile Co. showed petrol cars! After this, it is somewhat cold 
comfort to reflect that the motor-car is absolutely dependent upon 
electricity for the ignition of the odorous mixture by which it is pro- 
pelled, and that the apparatus employed for this purpose, and for 
theelectric lighting pf thecars, have been brought to an exceedingly 
high degree of perfection. The magneto, although the earliest 
type of dynamo, was for long: years neglected and despised ; but 
the internal combustion engine created a demand for a small, 
compact generator, and in response there has been evolved a 
wonderfully efficient machine, presenting & striking contrast with 
the magnetos of but a few years ago. Numerous examples were 
shown at Olympia ; coil ighition devices were also shown in great 
variety. : 

The Bosch Magneto Co., Ltd., showed two new features dual 
ignition, and auxiliary ignition. The former has for its object the 
ignition of the charge simultaneously at two points in the com- 
bustion chamber, to accelerate the process of explosion, and to 
increase reliability and efficiency. Moreover, it reduces the 
importance of timing the spark, which is only necessary to com- 
pensate for the delay in the ignition of the charge. In the Boech 
double-pole magneto both ends of the secondary winding on the 
armature are insulated from earth and connected to the ignition 
plugs, which can be used either together or separately, che latter 
facilitating the starting of the engine. The modifications required 
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in the design of the magneto and the allied parts for this purpose 
are few and simple; the secondary armature winding is entirely 
separate from the primary, and both ends are connected exactly as 
the single insulated end used to be, the current going by earth from 
one plug to the other. By short-circuiting either plug, the other 
alone becomes operative, concentrating the whole k. M. F. of the coil 
upon the latter; this is effected by means of a four-way switch, 
which puts either or both sets of plugs in action, or shuts off the 
magneto altogether. The auxiliary ignition is provided for use in 
starting the engine; it involves the employment of a switch, à 
small dry battery or accumulator, and an intensity coil. The 
battery and coil are short-circuited through the low-tension con- 
tact-maker, and when this is opened by a cam the coil discharges 
through the primary of the armature, inducing a discharge in the 
secondary circuit; the effect, in fact, is to add a wave of current 
from an external source to the wave normally produced by the 
magneto primary, the latter unaided being too feeble for the pur 
pose when starting up. Asthe external and internal E.M.F.'s must 
be added, a two-part commutator is provided in circuit with the 
battery to keep the polarity right, when there are more cylinders 
than one. 

The Simms Magneto Co. also showed both dual ignition and 
auxiliary excitation systems on similar lines. Messrs Lodge 
Bros. & Co. exhibited a simple device for testing the ignition, oon 
sisting of a small vacuum bulb with sparking points, normally 
short-cirouited by a spring contact; on opening the latter, the 
spark current is obliged to pass through the bulb, which offers 
a trifling resistance to it, and thus does not hinder the ignition 
while in action. The "spark lamp shows at once, by lighting UP. 
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it the ignition is in efflolent operation. The device is easily fixed 
on the terminal of any sparking plug. The sanie firm also showed 
an ignition switoh for use with trembler coils, which automatically 
reverses the -direation of the current across the platinum points 
every. time it is operated, so aa to prevent pitting of the points. 
The switch ix oembined. with a three-way switch for bringing 
either of the two accumulators into use, or both in parallel. 

The use of. smal dynamos to effect the lighting of the car appears 
to be becoming. quite popular, judging by the number of .exhibitors 
who showed apparatus for the purpose. The system first put 
forward, we believe, was the Leitner system, which we described 
some years ago: in this a dynamo of special design was 
employed, in conjunction with a set of acoumulators, giving 
constant voltage on the lamps at all speeds. This system was 
exhibited by the Rotax Motor Accessories Co. Complete systems 
of dynamo, battery and lamps were shown by Messrs. Peto and 
Radford, Messrs. Jos. Lucas, Ltd. Messrs. C. A. Vandervell, 
Silverlyte, Ltd., and others. In the C.A.V: system of Mesars. 
Vandervell the dynamo armature is provided with a free-wheel 
clutch, so that no cut-out is necessary, as when the engine is 
stopped temporarily the armature runs as a motor on no-load, 
taking only a-trifling current from the’ battery. The machine is. 
of course, switched off in the case of a long halt. The dynamo 
(see figure) has two poles Ni Sı, without any winding on them, and 
two subsidiary poles N S, provided with a shunt winding; when the 
flux is not distorted, it passes only through the latter, as shown by 
the thin dotted lines. The unwound poles are excited only by 
armature reaction. The coile shown black. are short-circuited by 
the brushes, which are set in the neutral position with regard to 
the poles N181; the current in these coils tends to produce a flux 
through the poles Ni si, and thus distorts the field set up by the 
poles N 8, producing a resultant field in a diagonal direction 
through the armature core, and the magnetic axis thus rotates 
through an angle depending upon the current in the short-circuited 
coils, and therefore upon the speed. Directly the distortion com- 
mences, the working current in the armature winding also 
exercises an influence upon the magnetic system, the armature 
magnetism possessing a component in opposition to that of the 
poles N 8, which, therefore, tends to reduce the flux produced by 
the field-magnet winding, and this varies with the speed also. 
The result is that a constant output is obtained over a very wide 
range of speed, enabling a small battery to be used without fear of 
charging it at an excessive rate. The dynamo is beautifully made, 
and the system is very thoroughly worked, out in every detail, five 
dynamos being standardised, and 18 equipments. 


NEW ELECTRICAL DEVICES, FITTINGS _ 


AND PLANT. 


E.M.F. Manufactures. 


We have paid a visit to the new premises of Messrs. E.M.F., 
LTD., at 212 and 213, Upper Thames Street, E.C., a position more 
centrally placed for the convenience of the trade than their old 
premises, and with office, store and showroom accommodation far 
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— Fie, 1.—E.M.F. FEATHERWEIGHT RADIATOR, - 


better -than ít" was possible to have at their old address in 


Ironmonger Lane. Upper Thames Street is becoming more and 
The basement of the building is 
rposes and for counter trade, the ground floor, 
which communicates with the basement by means af a goods lift 


more án electrical thoroughfare. 
set apart for store pu 


and a private stairway, is set apart for a showroom, where a wide 


range of electrical manufactures is displayed, with window show- 
cases out to Upper Thames Street. The floor above is fitted up aa 
& counting-house. and has offices for the executive, In the 
showroom there are on view E. M.F. metal-fllament and. tantalum 
lamps, Bastian electric heating apparatus, luminous radiators, of 
which a number of designs are made, an effective one in antique 
copper. appearing in the accompanying illustration, a varied 
collection of electric light fittings, including’ an inexpensive line 


E.M.F. FITTINGS. 


of light cast electroliers, table standards in oxidised silver and 
other finishes, Holophane globes and fittings, a special and sub- 
stantial line of fittings for railway station, goods yard and dock 
lighting, mill and ship lighting fittings, street lighting lanterns, 


. &c.. alsp a large stock of some 150 different patterns of glass 


shades. There are, of course, many other devices on exhibition. 
but we have mentioned, the foregoing to indicate generally the 
cluss of manufactures, many of which are produced at the E.M.F. 
works at Walsall; the firm also does designing specially for the 
trade. In two of the accompanying illustrations some examples of 


pendant fittings are depicted. 


The Dionic Water Tester. 


Recently Messrs. W. P. Digby and C. W. V. Biggs devised a new 
electrical method of testing the degree of impurity of water, which 
is likely to find many useful applications, It was described.in an 
"original communication to the Journal of the I. E. E:. and has 
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also been explained to the Faraday Society. A brief notice 
of it appeared in our pages at the time, The method depends 
upon a test of the conductivity of water by means of the Megger," 


. and the ‘apparatus, as the result of two years’ research by the 


inventors and the makers, has just been put on the market under 
E 
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the above title by MESSRS. EVERSHED & VIGNOLES, LTD., of Aoton 
Lane Works, Chiswick, | 

The principles of the method, and the form which the apparatus 
has taken, are described in an admirable brochure by Mr. S. Evershed, 
who has carried out a number of investigations into its working. 
It depends upon the fact, established by Kohlrausch, that the 
conductivity of pure water containing any electrolytic substance 
in solution is due almost entirely to the dissolved substance, and 
hardly at all to the water iteelf ; also, that in a very dilute solution 
the conductivity is proportional to the percentage of the substance 
dissolved, i.e., lo the number of ions present. 

The Dionic Tester, of course, does not indicate the identity of 
the impurity—only its degree. The apparatus is shown in fig. 4; 
G is a bent glass tube containing the water under test, A and B 
being the platinum tube electrodes, and D a drain pipe. The 
water is poured into the funnel F and flows out through the over- 
flow pipes o, thoroughly washing out the tube; air-vents v are 
provided. The electrodes are connected to a direct-reading con- 
ductivity meter M and a D.C. generator E driven by the handle w, 
the connections being made by a plug and socket PS. On turning 
the handle the pointer of the meter is deflected, and comes to rest 
in two or three seconds, indicating the conductivity of the solution, 
so that the test is made in an extremely short time. The resistance 
of the path through the water is so high that no appreciable error 
is caused by the formation of gas on the electrodes, and the bubbles 
travelling upwards do not affect the test; but hardly any gas is 
formed in so short a time, the current never exceeding 0'004 
ampere. The back E. M F. of polarisation is allowed for in cali- 
' brating the meter at the rate of 2 volts, the dynamo giving 100 
volts. The dynamo is the constant-speed machine used in the 
Megyer ; the conductivity meter is believed to bea novel instrument, 
and reads from 0 to 2,000 units, the unit being the reciprocal of 
one megohm, A thermometer ‘indicates the temperature of the 
water, for which a correction must be made, with the aid of a table 
or a simple calculation. 

The accuracy of ‘the results obtainable is remarkable, and is 
exemplified by tests showing the application of the method to 
determine the hardness of water, the purity of water supply, and 
the leakage into a surface condenser ; boiler priminy, river pollution, 
&c., can also be measured with this apparatus, which will doubtless 
find many applications in manufacturing processes. Besides an 
interesting account of the system, the brochure contains much 
useful information relating to waters and substances dissolved 
therein. To show the sensitiveness of the method, 10 grains of 
calcium carbonate per gallon gives a conductivity of 350 units ; 
20 grains, 650 units; and adding 40 1b. of cooling water to 3,000 lb. 
of hot-well water more than trebled the conductivity. 


Lux“ Candles. 


Several improvements have recently been made in the "Lux" 
electric candles, which are supplied by the Lux CANDLE Co., LTD., 
240, High Holborn, London. A description appeared in the ELEC. 
REV. of Jan. 28th and April Ist, 1910, and, as already mentioned, an 
improveinent was embodied in a large order despatched a month or 


FId. 6.—CANDLE INSERTED 
IN COYER. 


Fire. 5.—"Lox" 
CANDLE. 


two ago for the Carlton Ritz Hotel, New York, which overcame 


the difficulty. of the bad join, which so often occurs when the 


holders cannot be sunk in the oandle cup. The firm have supplied 
their metal-filament candles for the new wing in the Savoy. The 
Lux candles, with 50-watt metel-ülament ‘lamps, are also 


winning their way into country houses through the recommendation 
of well-known consulting engineers. A special adjustment has 
been introduced to keep the lamp perfeotly straight by means of a 
rubber washer slipped on the stem of the lamp, thus avoiding the 
possibility of rattling. In the premises of the Law Society the 
existing candle fittings have been adapted-to the " Adaptation Lux " 
candle, which does not necessitate any rewiring, as the old candle 
fittings can be used by inserting the adaptation short lamp which 
gives the nice transparent effect of the "Lux" candle. The Lux 
Candle Co. are issuing & new catalogue illustrating the various 
candles embodying the foregoing improvements, prices being set 
forth on the last page. For the convenience of contractors and 


electrical factors generally, the lists can, if desired, be obtained : 


without the makers’ name. 


Woodhouse Steel Casing. 


Some time ago we referred to this system of light pressed steel 
casing, which was originally patented by Mr. A. E. WoODHOUSE 
some years ago, and has recently been further perfected. The system 
(figs. 7 to 12) is intended mainly for surface work, and the casing 
is small in cross-section, and makes a neat job when complete. In 
erecting the casing, which consists of a trough, with a cover which 
is sprung on, the troughs are slipped or sprung into close-fitting 
joint-pieces (clips) which are nailed or screwed to the wall. At the 
corners and bends a special piece of bendable is used. This is 
merely bent with the hands, without any tools, to the angle or 
bend required. The wires are simply laid in the troughs, as no 
drawing-in is necessary. If desired, the wires can be secured in the 


FIG. 9.—THBEE-WAY 
WITH COVER. 


Fic. 8.—Two-way 
JOINT CLIP CONNECTOR. 
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Fig. 11.—WALL SET. Fia. 12.— THREE-WAY WITH 
` RIM AND DISK. 


troughs before the covers are put on, by means of the temporam 
use of thejoint-caps, which are easily pulled off again as they * 
reached, when the covers are being put on. "The covers are ume 
over the trough (and clips), the corners of one end being all 
pushed on. The casing and bends are securely fastened to the "i 
by the clips, which also provide a slight air-space between 
casing wall. The leg of the tees can be bent forward bY 

up to a right angle; this is done with the cover on, and is sometimes 
very useful. * N 
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The casing is easily out by means of a three-oornered file or fine. 
toothed hack-saw, as the steel is purposely made thin to follow 
atmospherio changes quickly, in order to avoid the condensation 
which is so noticeable with thick piping. 

The casing and fittings are either painted with a non-insulating 
paint, or are sherardised or galvanised. In jointing up painted 
casing the paint is scraped off by the action of forcing on the 
springy joint pieces, and hence a good bond is claimed. With 
galvanised casing a bond is made by the joint pieces, which, it may 
be pointed out, are always galvanised or sherardised for either 
painted or galvanised casing, as they are never seen. 

The whole of the casing can be quickly taken down, if desired. 
hy removing the covers and wire, and springing out the clip jaws 
with a tool. 

Woodhouse casing is put up with great rapidity, as no bending 
tools or machine is required, no mitring or fitting or drawing in or 
threading of wires, and no screwing or nailing on of covers is 
necessary, hence a great saving of labour is effected. It is shallower 
than tubing or wood casing, and joists and woodwork do not need 
to be cut so deeply. We gather that it has the approval of the 
insurance companies and others. 


Sterling Secret-Conversation Telephones. 


Referring to our Note last week, the STERLING TELEPHONE Co. 
ask us to point out that the large installation which we mentioned 
was not carried out by them, as they do not undertake installation 
work; they supplied the apparatus to one of their clients, who 
carried out the installation. 


BUSINESS NOTES. 


London Tube Lighting.— We reproduce here a photo- 
graph showing the illumination which is obtained in one of the 
London Underground Tube Stations by means of a judicious com- 
bination of tantalum and Onewatt lamps. A number of 100-c.P. 
lamps with suitable opal reflectors are fixed at regular intervals so 
that the light is directed upon the platform, whilst tantalum 
lamps are installed in weatherproof brackets on {the wallicentrally 


TUBE STATION LIGHTING. 


between them. We understand that tantalum lamps have been 
running successfully in the trains for some years, some of the 
lamps having given a life of over 6,000 hours, a remarkable result 
considering the vibration to which they are naturally subjected. 
We learn that three further tramway companies have decided in 
favour of installing tantalum lamps on their cars, and several elec- 
tric supply companies have arranged street-lighting maintenance 
contracts with Onewatt lamps. 


Electric Dredges in the Klondike.—American Vice- 
Consul G. Carlton Woodward, Dawson, Yukon Territory, reporte 
that one gold mining company is building a 6-mile ditch capable of 
carrying 20,000 miners’ inches of water to supply a power house for 
furnishing electrical power for dredges which it intends building in 
the near future. It alsointends furnishing power to other dredging 
companies. Part of the machinery for this plant has already 
arrived at Dawson, and the balance is on the way. The company 
contemplates increasing the size of the ditch and adding to the 
power house in a short time. The machinery and supplies for 
s power house were principally purchased in the United 

tates. 


-- Dioptric Shades,—4As will appear from an advertise- 
ment on another page of this issue, Mr. A. P. Trotter desires to pro- 
cure a specimen of the 12-in. cone "dioptric shades (Trotter's patent) 
which were on the market from 1882 until about 1892, 


For Sale—The Edmonton Guardians have for disposal 
a quantity of electrical plant and sorap materials. See our adver. 
tisement pages in this issue. . 


“Chris Elco."—4An ingeniously devised pamphlet for 
the popular taste has been issued by Mrssrs. ORYSELCO, LTD., of 
Bedford, under the title of “ Light Notes on a Light Subject." It 
purports to be the autobiography of '' Chris Elco," and is cleverly 
written, though in an obviously egotistic vein. No doubt the 
author's self-satisfaction is excusable. It is, perhaps, fortunate that 
human?autobiographers do not dwell solminutely upon the processes 


Pump Room: CRYSELCO, LTD. 


by means of which they came into being as does Mr. Elco, whose 
life literally hangs upon a thread. Views of the factory are inter- 
spersed with the text; we reproduce an illustration of the pump- 
room in which this vacuous entity is finally born, and is, as he 
says, sealed up at i: pip.” The pamphlet concludes with a price 


. list. 


Bankruptcy Proceedings, —W. H. Hunter, plumber 
and electrician, Towyn.—Receiving order has been discharged in 
this case, on a composition arrangement of 17s. 6d. in the £, pay- 
able as to 5s. now, and 7s. 6d. and 58. in two further instalments at 
specified periods. 

J. A. BAUER (Electrical and General Engineering Co.), electrical 
engineer, 17, Gracechurch Street, London, E.C.—November 30th is 
the last day for receiving proofs for intended dividend. Trustee, 
Mr. G. E. Corfield, Balfour House, London, E. C. 


Liquidations.—“ Z” ELECTRIC LAMP SYNDICATE, LTD. 
An adjourned meeting is to be held on December 9th, at Orient 
House, New Broad Street, E.C., to hear the report of the winding-up 
from the liquidator, Mr. H. J. Owens. 

LEEDS CoPPER Works, LTD.—A meeting will be held on 
December 15th to hear an account of the liquidation. 


Vitrite Lamp Cap.—Consequent upon proceedings that 
have been threatened by certain makers of these lamp caps, the 
GENERAL ELECTRIC Co., LTD., Queen Victoria Street, E. C., are 
issuing a circular to their customers indemnifying them for five 
years in respect of action for infringement of patent which may 


be brought against them through the use of any incandescent elec- . 


tric lamps, whether "Osram" or “ id manufactured with 
vitrite caps, purchased from them. 


Hart Switches;—Tue HART MANUFACTURING Co., of 
Westminster, have recently supplied their switches to the Carlton 
Hotel, Pall Mall, London. 


Staff Social.—The staff of Messrs. ELLIOTT Bros., 
of Century Works, Lewisham, organised a social gathering at 
Sangley Hall, Catford, on Saturday last. An enjoyable concert and 
dance was participated i in by over 100 members, and the proopeuings 
terminated with progressive whist. 


Fire.—According to the newspaper Press, a fire that 
occurred at the works of MESSRS. VICKERS, SONS & MAXIM, at 
Sheffield, on 9th inst., destroyed a quantity of electrical machinery. 


Australia,—According to the Board of Trade Journal, 
the Imperial Trade correspondent at Brisbane reports that a firm 
there desires to obtain the representation of British manufacturers 
of hardware, electrical goods, tools, &c. For name, apply to Board 
of Trade, C.I. Department, 73, Basinghall Street, London, E.C. 


Rubber Prices.—Tue IxprA-RUBBER, GUTTA-PERCHA 
AND TELEGRAPH Works Co., LTD., of Silvertown, announce that, 
owing to the fall in the market price of rubber, they have made, 
from 6th inst., further reductions in the price of their rubber 
insulated wires and cables, The discounts on their October, 1910 
(No. 40), price list are, therefore, altered. 


Buenos Ayres Exhibition.—Mzssns. PIRELLI, LTD., 
have been awarded the Grand Prix for their wires and . by 
the International J ury of this Exhibition. 


" [d —————- L uh 2 s ——— CE 


— — 


-tyne ‘y 


4 288 E 
E - ^s " - 
2 2 E , - 25 4 
" $ : " AE ILI VENE CC EMEND zl SEI STI TIT: —— — —— 


822 .  . THE ELECTRICAL 


en. . 


VIEW. (vol. 67. No. 1,721, Novescuen 18; 1910, 


Catalogues and LIsts.— THE LivERPOOorn ELECTRIO 
CABLE Co., LTD., Vauxhall Road, Liverpool.— Eight- page pamphlet 
(October 24th), giving tabulated sizes, weights and prices of 
" Association " 300, 600 and:2,500 megohm-grade wires and. eables, 
and " Non-Assaciation " 600-megohm quality. m : 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—Leaflet No...S1,442 (November), giving prices of 
Osram lamps for various voltages and candle powers, also lamps for 
candle fittings. Another novelty which doubtless will be accept- 
able to many contractors and suppliers is a "Glacier" adhesive 
transparent show label, consisting of a small edition of the Osram 
show-card recently issued, which should be effective when affixed 
to glass windows and doors—even with a gas-jet behind, But 
why that gas-jet ? ; 

THE PHOSPHOR BRONZE Co., LTD., 87, Sumner Street, London; 
S.E.—New catalogue (48 pages) giving particulars of their phosphor 
bronze, its general properties, treatment, tenacity, casting alloys, 
phosphor tin, manganese and aluminium bronze, white metals, 
Babbitt's metal, Magnolia metal. and so forth. Several pages con- 
tain tabulated weights of various rolled metals in pounds per lineal 
foot. ae 
MEssgs. SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
—A new leaflet giving illustrations and prices of a number of 
their new designs of Spookie shades for the season. We under- 
stand that these are more strongly made than heretofore, while by 
the use of a special new form of linen paper. richness in colouring 
effect has been added. All new Spookie shades have the 


metalloid framing, which is made in three finishes, namely, brown. 
or antique, green, and silver framing. We illustrate the " Wood- 
bine" pattern (fig. 1). A smalleight-page pamphlet of electric 
radiators with neat illustrations of luminous and convector patterns 
has also been issued. A cheap four-lamp line is shown in fig. 2. 
It is made in black iron with polished brass reflector.  . 

THE HABT ACCUMULATOR Co., LTD., Stratford, London.-- 
Abridged price leaflet of ignition batteries. | 

THE CENTURY ELECTRIC Co., St. Louis, U. S.A. Forty-eight- 
page catalogue (No. 14) giving numerous illustrations of, and a 
good deal of information relating to, the “Century” single-phase 
motors. The illustrations show the motors at work driving a 
variety of small machines. ; 

THE SILENT ELECTRIC CLOCK Co., 192, Goswell Road, London, 
E.C.—Pocket catalogue of 28 pages, giving many illustrations of 
their Silent electric clocks and parts thereof. with particulars 
and prices. | : 

Messrs, MAvOR & CouLson, LTD., Glasgow.—Large hanging 
show-sheet of their various electric power plant. . 


Book Notiees.—‘ Journal of the American Society of 
Mechanical Engineers." Vol. 32, No. 11. November, 1910. New 
York : The Society. 

"Journal of the Franklin Institute.’ Vol. CLXX, No 5. 
November, 1910. New York: The Franklin Institute. Prioe 50 c. 

Mechanical Engineering for Beginners.“ By R. S. M'Laren. 
London : Charles Griffin & Co. Price 5s. net. 

" Fire Tests with Automatic Fire Alarm Systems: The Aero Fire 
5 1 London: The British Fire Prevention Committee. 

rice 28. 6d. - 


Trade Announcements.— Messrs. BURN & Co., Lrb., 
of Howrah. have been appointed agents in India for Messra. C. A. 
Parsons & Co.. of Newcastle-on-Tyne, for turbine, electrical. con- 
densing and other plant, and according to the Ludiar and Eastern 
Engineer, Messrs. Parsons are sending out their own resident 
engineer to handle matters. 

Mr. H. DUNFORD SMITH, analytical chemist, announces the 
removal of his laboratory and assay offices to 7 and 9. The Side, 
Newcastle-on-Tyne. 

On an illustrated publicity card of their A.E.G. flame arc lamp, 
the A. E. G. ELFcTRIC Co.. LTD., give. on the reverse side, a list of 
their London and provincial addresses. 

THE CENTRAL AND SOUTH AMERICAN TELEGRAPH Co., of New 
York, advise that all cables to that company in connection with 
orders, shipments, freirht rates, estimates and other matters per- 
taining to the purchasing department. should be addressed 
"Caatelegco," New York. The A. B. C. code fifth edition is used. 

THE SLOAN ELECTRICAL Co., LTD., are removing to-morrow. 
Saturday, to Conradty House, 12, Golden Lane, London. E.C. 

MEssus. MONORIEFF P. FORD & Co. have opened offices at 57, 
Colmore Row, Birmingham, where they will carry on business in 


engineers’ small tools and hardening furnaces, gauges of all kinds, 
pyrometers, &o. Mr. Moncrieff Ford was recently sales manager to 
Mr. 8. N. Brayshaw, of Manchester, and previously managing 
director to the Brooke Tool Manufacturing Co,, of Birmingham, 


Consular Notes.—Bavaria.—The British Consul at 
Nuremburg, in a recent report, states that although Bavaria repre. 
sents about one-tenth of the total population of Germany, it has at 
its disposal only one-two-hundredth part of the total output of coal 
in the Empire. Therefore it is easily understood that it is of con- 
siderable importance for Bavaria to find an equivalent for the coal 
with which nature has not enriched the country, by the utilisation 
of the existing extensive water power. This question has been raised 
during recent years and is being amply discussed. As to practical 
realisation, it is still but a pending question, although it would be 
of great advantage to Bavaria to be able to avoid having to 
purchase coal at high prices. The Bavarians will have to face 
certain obstacles in the execution of this, the most important 
economical task of the present. The Government Statistical Office 
recently instituted inquiries relative to the existing works for 


generating electricity. According to the preliminary results of 


the inquiry, 2,386 electricity stations were in existence in Bavaria. 
This figure includes also plant for generating current for private 
requirements only. After completion of the final inquiry, tte 
number of stations may possibly be about 2,500. The greatest 
number of works (1,620, or 67°9 per cent.) are the property of 
private individuals, and there are 374 works, or 15/7 per cent., 
belonging to the limited liability companies, including partnership 
concerns. The remainder are owned by the Government, by 
communities, and by co-opérative societies. The power is generated 
by water, steam and other engines, in some instances by one of 
these only, in others by a combination. They represent altogether, 
including reserve motors, an effective power of 275,472 Kw. 
Machines are at work generating electrical power of a total of 
190,414 Kw. Nearly half of the total power (128,536 Kw., or 467 
per cent.) is supplied by steam engines without any other reserve 
power. By the sole use of water power less than one-tenth of the 
total produce is gained. Water and steam participate with three- 
tenths (80,724 KW., or 29°30 per cent.), in which steam. is nsed, as 
a rule, only in case of necessity. The power produced by gas. 
benzine, spirit and petroleum engines is comparatively insignificant 
(10,603 KW., or 3°9 per cent.). | 


Sand Fire Extinguishing Equipment.—4A sand fire 
extinguishing equipment has recently been supplied by MESSRS. 
MERRYWEATHER & Sons, of Greenwich, to a prominent London 
electric light company for the protection of their power station. 
It comprises a three-wheeled sand truck, constructed of stout gal. 
vanised sheet steel and holding about 6 cwt. of sand. The sand 
can be taken from the top, hinged oovers being provided to open 
from either end, or it can be shovelled into & bucket from the side, 
in which a sliding panel is fitted. When the sliding panel is raised, 
a peg is inserted in a hole in the side of the truck to prevent the 
panel from dropping down. A fibre bucket is carried on a bracket 
at the back, and two strong wooden spades are supported on suitable 
iron brackets at the side. In another form, the sand bin is of larger 
capacity (holding about 8 cwt. of sand), and is mounted on legs 
instead of wheels. It is equipped with two fibre buckets and two 
spades, and has a hinged cover at the top and a sliding panel at the 
"ide. An equipment of this kind is strongly recommended for all 
premises where electrical power is utilised, as well as for 
motor garages, motor-car works, petrol and oil stores, electric 
theatres, &c. ö 


International Exhibiting.— We understand that a 
large number of applications has been received for space in the 
British Industrial Court at the Turin Exhibition. The German 
Press has been speaking in emphatic terms of the great advantage 
which the magnificent display made by the chemical manufacturers 
of Great Britain at Brussels has given us in the markets of the 
world. The Chemical Industries Committee of the British Royal 
Commission is already considering how the recently - organised 
Chemical Court which attracted so much attention at the Brussels 


Exhibition may be improved. As we have shawn in our pages at. 
different times, American manufacturers of machinery and machine 


tools have been urged by their Consuls to take full advantage of 
the increasing opportunities of trade in Italy. It is therefore 
evident that British manufacturers must be quite alert in regard to 
this Exhibition. At the meeting of the Association of Chambers 
of Commerce of the United Kingdom it was resolved that “in view 
of the success which has attended the collective exhibits of the 
Chambers of Commerce at the Brussels Exhibition and their effec- 
tiveness in directing attention to the staple industries of this 
country, the Association strongly recommends all the Chambers 
representing manufacturing industries to organise collective dis- 
plays of their products in addition to the industrial exhibits of 
their members for the Turin Exhibition to be held next year." We 
have little doubt that our firms will avail themselves of the assist- 
ance that is being rendered by the Exhibitions Branch of the Board 
of Trade in such matters. 


Electrical Concessions in Turkey.—A_ peculiar con- 
trast exists between electrical enterprise in the Turkish capital and 
in the provinces if we are to believe the Constantinople ourres- 
vondent of the Berliner Tageblatt, who has forwarded a remarkable 
story which appears incredible, although the recent circumstances 
surrounding Turkish action in regard to the Mahsousseh steamship 
concession cannot be omitted from consideration in this connection. 
The oorresponder* state nat the issue of the electrical concessions 
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for 9 does not make any progress. The Buda-Pesth 
firm of Ganz & Co. already believed that it safely had the concession 
for electric lighting, but the affair is still not definitely decided ; 
and a Swiss syndicate is making the greatest efforts to obtain the 
concession. No tangible form, it is declared, has also been assumed 
by the telephone concession. It was certainly awarded to an Anglo- 
` Freneh-American syndicate, but this grant was contested, and Con- 
stantinople still waits for the telephone. It is not known in the 
Turkish capital whether a concession has been definitely allotted 
until the work of execution is begun. The local tramways company 
hopes soon to receive permission to introduce electrical working, and 
is consequently reconstructing all ite lines which, together with the 
street works associated with the work of relaying, is causing con- 
siderable expenditure. If the account thus given is correct, it will 
be right to conclude that the lighting concession is being contested 
by the Union Ottomane which represents German, Swiss and French 
interests, and which entertained almost certain hopes of receiving 
the concession, whilst the opponents of the telephone concession as 
awarded can only be German interests, assuming that the story is 
well founded also in this respect. 

If reference is now made to the Turkish provinces, it is found 
that electricity is making constant progress. Arc and glow lamps 
are already in use at Damascus, Beyrout and Salonika. During the 
past summer a German firm introduced electric lighting at Konia 
without any concession and lony negotiations, simply because the 
Vali is an intelligent and enterprising man! Electricity is now 
also to find admission into Jerusalem, where, as we stated in the 
ELECTRICAL REVIEW, October 2&th, page 704, a number of schemes 
have been open to tender. 


Olympia, 1912.—We have received an advance circular 
concerning an International Engineering and Machinery Exhibition 


which the Engineering Review is promoting, to be held at Olympia 
in October, 1912. 


D.P. Batteries.—During the past month the “ D.P.” 
BATTERY Co., LTDb.. shipped batteries to the Transvaal (two), India, 
Siam, Queensland, Newfoundland and Canada. For the home trade 
they have received an order for the complete re-plating of another 
make of battery at the Charlotte Street sub-station of the Chelsea 
Electric Supply Co. 


Press-spahn.—The high iada properties, mechanical 
strength and cheapness of press-spahn render it one of the most 
useful materials in electrical manufacturing. It stands well in hot 
oil, enduring a temperature of 80° to 100° C. for an indefinite 
period. MkssEs. J. H. WEIDMANN, of Rapperswil, Switzerland, 
who make a speciality of the manufacture of press-spahn for insu- 
lating purposes, have given special attention to rendering the 
material non-hygroscopic, and the surface, on which so much 
depends, of high insulating efficiency. Their 025 mm. sheet tested 

at the Reichsanstalt withstood a testing pressure up to 3,000: volts, 

a result claimed as a record. It is made in sheet, rolls (up to 
200 m.) and ribbon of various widths and thicknesses, and may 
be had combined with mica, oiled or paraffined. It is also made 
up into tubes, troughs, &c. for special purposes. A variety of 
other insulating materials, such as micanite. cornit, &c., is also 
made by the firm. 


LIGHTING and POWER NOTES. 


Argentina.— Work has commenced on the new power 
house at Sorrento, of the Rosario Electric Light Co. It will havea 
capacity of 10,000 H.P. and will be equipped with steam turbines. 

The hydro-electric power house at Jujuy, property of Messrs. 
Alvina and Pitto, has been purchased by Mr. Seguin for 
$60,000. 


Australia.—Concern is being felt in Sydney at the action 
of various suburban councils who are either making or disposed to 
make contracts with the Balmain Electric Light Co. for municipal 
services in preference to getting their supplies of current from the 
Sydney City Corporation. The Lord Mayor is under the impression 
that jealousy of the Sydney Corporation has a great deal to do with 
the dealing with the Balmain Co. The Mayor of Newtown, on the 
other hand, puts it that there is reason to dread the establishment 
of an electric light and power supply monopoly if the Sydney 
Council is too generally dealt with, and he admits that that con- 
sideration weighed with his aldermen in dealing elsewhere.— 
Australian Mining Standard, 

The Zeehan municipality is installing a number of 200-c.P. 
Welsbach metal-filament lamps for street lighting. 

According to the Awstralian. Mining and Engineering Review, 
among those who are proposing, or inviting tenders for, electric 
supply schemes are the Ararat B.C., the Europa, Narrawonga, 
Wodonga, and Traralgon Shire Councils, the Albury, Inverell, and 
Henty (N.S.W.) municipalities. 

The municipalities of Brunswick, Coburg, Northcote, Preston, 
and Broad Meadows (Vic.), northern suburbs of Melbourne, are 
obtaining estimates for the erection of a power-house and the lighting 
of the suburbs mentioned. Alternatively, the City Council is to be 
asked its terms for a supply. 

The new waterside power plant of the Brisbane City E.L. Co. is 
under construct ion, provision for 700 and 500-KW. turbine sets 
being made, The Melbourne City Council is substituting 50-Ç.P. 
metal-filament lamps for a large number of 32.C.P. carbon street 
lamps, 


. Ballymoney (Co. Antrim).—The U.D.C. is presently 
interested in an electric lighting scheme for the town, and is in 
correspondence with an electrical firm towards that object. 


Barnes.—The electrical engineer reports that to meet the 
demand for the winter, 1911, it will be necessary to further extend 
the generating capacity of the works. He suggested that a unit of 
600-750 Kw. capacity, together with boiler house and auxiliary 
plant, be installed. It would also be essential for further office 
accommodation to be provided. A detailed scheme with plants, 
specifications, and estimates is to be prepared. The Council at its 
last meeting adopted a recommendation to the effect that further 
sums be added to the investment reserve fund until the whole fund 
amounts to £10 per cent. of the aggregate capital expenditure on 
the undertaking. 


Birkenhead.—Mr. H. R. foarte, L.G.B. TA held 


an inquiry on November 9th, relative to the T.C.'s application for 
sanction to borrow £2,000 for a steam turbine with direct-current 
generator, for the Bentick Street power station. The inquiry, 
which has been necessitated by certain rearrangements of the 
electric service, was adjourned for the production of additional 
information which the Inspector desired. 


Bognor.— The U. D. C. on Friday last decided, by six votes 
to one, to apply for a prov. order for E.L., and to purchase provision- 
ally for £525, a site for a generating station. 


Bradford.—Mr. T. Pratt introduced the question of 
municipal trading at a meeting of the Council of the Bradford 
Chamber of Trade held on Monday, November 14th, and stated that 
recently a new association had been formed in Bradford to protect 
the interests of the electrical engineers of the city. The Bradford 
Corporation had lately taken up another form of trading, which 
competed with the electrical engineers of the city, by establishing 
a showroom of electrical fittings at the Town Hall. Originally it 
was intended that, this should be merely a showroom, but the 
officials at the Town Hall were selling large quantities of goods 
which could be bought at the shops of electrical engineers in the 
city. Mr. Pratt moved that the Chamber should support the 
Electrical Contractors’ Association in every possible way to put 
a stop to the selling of electrical fittings from the Corporation's 
showroom. This was seconded and carried unanimously. 


Bromley (Kent).— The T.C. has consented to private 
traders in High Street erecting overhead wires for arc lamps in 
order to improve the lighting of the thoroughfare for business 
purposes. The wires are to be 30 ft., and the bottom of the 
lamps at least 28 ft., above the road. 


Castleford.— The U. D. C. has received from Mr. 0. J. 


Jewell, of Wakefield, a report on the cost of street lighting by 
electricity, for which current is offered by the Yorkshire Electric 
Power Co. at 1d. per unit. He states that the cost of cables and 
of fitting lamps is excessive, and skilled labour would be neces- 
sary ; therefore he cannot recommend the proposal. For lighting 
469 posts, the cost of cable would be £7,110, and connecting up 
and converting the lamps would cost £1,149, while current, clean- 
ing, renewals and yearly charges on loan would amount to £1,349, 
or £2 17s. 6d. per lamp per annum. The lighting of 63 lamps 
where cables are laid would cost £2 5s. 7d. per lamp per annum. 
The Council will not adopt the firat-named scheme. but has asked 
for terins on the lines of the lesser scheme from the Power Co. 


Clayton-le-Moors.—An agreement has been entered 
into between the Accrington Corporation and the U.D.C. for the 
supply of electricity to Clayton, at what is stated to be practically 
cost price. 


Continental Note.— TRANCE. — A new steam turbine 
and alternator of a capacity of 6,000 Kw. is being installed at the 
central station of the Société d'Energie Electrique du Nord de 
la France, at Roubaix. 


Dromore (County Down).— The R.D.C. has approved: 
of a plan for the lighting of the town by electricity. The scheme, 
which has been formulated by Messrs. Wilson, Miller & Pegy, 
Belfast, contemplates the installation of two 20-Kw. generators, 
overhead mains, &c., at a cost of £3,998. 


Ealing.—Application is to be made to the L. G. B. for 
sanction to the raising of £15,000 for extension of mains and 
services, and £5,000 for meters. At the last meeting of the Council 
the matter of a free supply of electricity between certain hours, to 
those tradesmen illuminating their premises in connection with a 
shopping week, was discussed. 


Eecles.— The profit made by the Electricity Committee 
during the past year is £1.216, as against & 860 in the previous 
year. 


Enniskillen.—The U.D.C. is considering the advisability 


of granting permission to a company to promote an electric lighting 
scheme for the town. 


Falkirk,—The Lighting Committee has asked. ‘the elec- 
trical engineer to report as to the cost of lighting Main Street, 
Camelon, by electricity. 
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Glasgow.—An interesting report by Mr. Lackie, the 
electrical engineer to the T.C., has been approved by the responsible 
committee of the Corporation. The report dealt with supply to 
domestic consumers with energy for cooking, heating and other 
domestic uses, at a lower rate than the charge for lighting—the 
energy so used to he taken from the existing lighting circuits, 
thus avoiding the cost of extra wiring. He was of opinion that 
there would be no difficulty in meeting the case by a method 
of charging which was an adaptation of the maximum-demand 
system. From an examination of a large number of accounts 
of domestic consumers covering the past three years, he found 
that these accounts were practically stable from year to year, 
and even in the corresponding two-monthly account periods 
of different years, The examination showed that the maximum- 
demand quantity of domestic consumers, averaged an 800 
hours’ use of the maximum-demand per annum. The present 
charge to domestic consumers was a flat rate of 3d. per unit, and he 
suggested that they charge a maximum-demand rate of 3d. per 
unit for 800 hours’ use of the maxiinum demand, all current con- 
sumed over this quantity to be charged at Id. per unit. Further, he 
proposed that the initial charge for the first 800 hours’ use of the 
maximum demand should be on the principle of a proportionate 
number of 3d. units in each two-monthly account period, all the 
units consumed over this fixed quantity in the period being charged 
at Id. This system of charging would increase the output and add 
to the revenue without adding to the expenditure in the way of 
branch mains, fuses, meters and meter readers, or expenses in 
administration. He believed it would lead to a considerble use of 
electricity for intermittent heating in spring, summer and autumn, 
when fires were generally off and only occasional heating was 
required, This was the time of the year when they had a consider- 
able amount of plant standing idle, earning no revenue, so that 
heating units at 1d. would be profitable revenue. 

The T.C.'s Electricity Sub-Committee on Works is to consider a 
report upon a proposal for a joint exhibit by the Corporation and 
manufacturers of electrical appliances and electrical contractors, 
at the Scottish Exhibition of National History, Industry, &c., to be 
held in Glasgow next year. 

Cheques for £21,566, being costs and expenses for ground 
acquired (in the east end of the city) by the T.C. recently for 
a new electricity generating station, have been signed. 


Golborne.— In reply to a query from the B. of T. as to 
whether anything is being done to carry out the E. L. order, 1905, 
the U.D.C. has replied that it is in negotiation with the Lan- 
cashire Electric Power Co. as to the disposal or the utilisation of the 
order. 


Hastings.—As the result of long consideration, the 
Guardians of the Hastings Union at their last meeting decided, by 
14 votes to 6, to substitute electric lighting for gas at the work- 
house and infirmary buildings. The Corporation Electricity Com- 
mittee is co-operating with the Guardians in the matter, and will 
lay the necessary mains. En route the Corporation will be able to 
install the electric light at the borough sanatorium, and a number 
of gas lamps can be transformed. A report presented to the 
Guardians showed that at the present time the average cost of gas 
at the workhouse amounted to £282 10s. a year, and it was pre- 
dicted that the adoption of electricity would mean a saving of 
£57 108. a year, after allowing an expenditure of £15 for gas for 
the cooking stoves. It is proposed that alternative tenders be 
obtained for the ordinary cased-in system and the .S.“ system. 
Altogether 4&6 lights will be required, and the total cost of the in- 
stallation is estimated at from £400 to £160. 

The T.C. is applying to the L.G.B for sanction to the borrowing 
of £2,083 for prospective capital expenditure on new mains, 


Hipperholme,—The Yorkshire Electric Power Co. has 
commenced the laying of mains in the district, and current will 
be available within three weeks. 


Japan.—The large Tokyo Denko Kaisha, the electric 
rower station of Tokyo, has adopted 60,000 volts pressure for the 
transmission of electric current from the central to the trans- 
former stations, where it is reduced to 12,000 volts. The concern 
has recently placed an order for some 85 miles of different cables, 
weighing 2,150 tona, with a German firm, the delivery to take place 
next spring. i 


Limerick.—On Thursday last week, a meeting of the 
E.L. Committee was held to arrange the terms of the appointment 
of a successor to Mr. P. T. McNamara, the electrical engineer who 
recently resigned. As usuala highly entertaining discussion took 
place, this time on the matter of salary allowance, &c., to the 
retiring engineer. The new appointinent is to be at £200 witha 
maximum of £300 per annum, and acquaintance with the “Trish” 
language and history will be a recommendation. Possibly an 
advertisement in Gaclic would fetch a suitable applicant. 


London, — BERMONDSEY. — The Finance Committee 
has again reported as to the proposed provisional order 
for the St. Olave district. The electrical engineer informed 
the Committee that his estimate of laying the mains in the 
compulsory area was £8,250. The Electricity Committee 
reports that the L. C. C. lodged an objection against the 
assessment by the Valuation Committee of the electricity under- 
taking. 7.6. 4 3.399 gross, and £2,266 rateable, the County Council 
suggesting that the correct figures would be £5,000 gross, and 
£3.000 rateable. The present figures are 82.693 gross, and £1,766 
rateable. The objection was heard with the result that the Aesess- 
ment Committee increased the figures to £4.198 gross. and 22.739 
ratealle, The Committee considers this increase unfair and in- 


correct, and had, therefore, decided to object to the valuation list 
on redeposit. 

ISLINGTON.—The Lighting Committee reports having received an 
application from the Corporation of the City of London, fora 
supply of electricity for lighting and power purposes to the 
Metropolitan Cattle Market, Caledonian Road. The necessary main 
is to be laid at a cost of £100. 

MABYLEBONE.—The Lighting Committee reports that during the 
past fortnight 89 lamps have been converted from gas to elec- 
tricity, and three new lamps have been fixed, making a total of 
3,459 public street lamps now lit by electricity. 

WooLwicu.—At the last meeting of the Borough Council it was 
reported that, in connection with the negotiations with the West 
Ham Corporation as to supplying energy to the Port of London 
Authority in the Royal Albert Docks, it was stipulated that the 
West Ham authority should agree to give Woolwich a supply in 
bulk, if required, upon terms to be arranged between the respective 
electrical engineers. Further negotiations have been proceeding 
since, and West Ham had undertaken to execute an agreement to 
give a bulk supply. 


Lydney.—The R.D.C. has decided to adhere to its 
recent decision that 6d. per unit should be the maximum price for 
energy to be charged by the Chepstow Electric Power Co. The 
latter is prepared to supply energy at 6d. per unit, but objects to 
that price being made the maximum instead of 7d. 


Manchester.—The application of the City Council for 
sanction to borrow £30,000 for electricity purposes was the subject 
of an inquiry at the Town Hall on Friday last, by Mr. A. G. Drury, 
on behalf of the L.G.B. The loan is required for the provision of a 
turbo-alternator at the Stuart Street electricity station, &c., and 
forms part of a sum of £130,500, which the Council decided in 
1908 to borrow in connection with the electricity undertaking, and 
of which £88,314 has already been sanctioned. Mr. Percy, vice- 
president of the Manchester Ratepayers’ Association, submitted 
that the policy of the Electricity Committee in supplying electricity 
to large firms at a specially low rate, in not allowing more for 
depreciation and reserve, and in not charging the Tramways 
Committee more than cost price, was at fault. In quoting the 
statement of the chairman of the Gas Committee that the elec- 
tricity department “was slowly murdering the gas department," 
Mr. Percy contended that there should be equality of treatment of 
both departments, and referred to the difference in their contribu- 
tions towards the relief of the rates. Mr. S. L. Pearce, chief 
engineer of the electricity department, replying to questions, said 
the question of policy was a matter for the City Council to decide. 
With regard to the fall ih revenue in 1908, Mr. Pearce spoke of the 
effect which the introduction of metal-filament lamps created. 
He emphatically denied that they were selling electricity at less 
than cost price, but admitted that no profit was made on the sale 
of energy for tramway purposes. Alderman Gibson, chairman of 
the gas department, called by the Ratepayers’ Association, expressed 
his disagreement with the policy of the Gas Committee in subsi- 
dising the rates, and thought that as both the gas department and 
electricity department were under the Corporation, they should be 
treated alike. The Inspector will present his report to the depart- 
ment, whose decision will be forwarded in due course. 


Mexico.—The Merican Herald contains some particulars 
of a large power scheme, covering an area 1,200 miles x 150-2090 
miles, and embracing the construction of three hydro-electric plants 
to give 300,000 H.P. The scheme covers some 20 cities and towns 
on the west coast. and in addition to industrial uses, the supply of 
energy to the Southern Pacific Railway for traction, contracts for 
which are said to have been signed. 


Neweastle-under-Lyme.— The T.C. has decided to 
supply energy at 7d. per unit with a discount of ld. per unit if 
accounts are paid within 28 days. Hitherto the net price has been 
6d. per unit. 


New Jealand.— According to the Australian Mining 
Standard it is proposed to hold at Palmerston a Conference of 
Chambers of Commerce interested to consider a scheme for harness- 
ing Lake Waikaremoana to obtain electric power for lighting 
purposes. 

The Parliamentary Works statement shows expenditure on public 
works for the current year amounting to over £3.000,000, — This 
includes £300,000 on the development of water-power and £140,000 
on telegraphs. In connection with power development it is pro- 
posed to start with Lake Coleridge, where 10,000 H. P. could be 
obtained for transmission to Christchurch, 70 miles away. Iti 
also proposed to supply Wellington with power from Hutt River. 
and Auckland with power from the Huka Falls or Kaituma, and the 
early electrification of the suburban railways is hinted at. 


Norwich.—The T.C. has entered into an agreement with 
the Norwich Electric Tramways Co. for the use of the tramway 
poles for overhead wires for street lighting at a rental of Is. per 
pole per annum. 


Northwich.—In view of the termination of the contract 
with the Gas Co. for street lighting, the U.D.C. has consented to an 
interview with the secretary of the Electric Supply Co. on the 
question of electric lighting. 


Perth.—The Corporation electrical engffeer recommends 
that two of the four boilers be supplied with stoking plant at an 
estimated cost of £150 per boiler, with a view to reducing smoke 
nuisance, 
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St. Albans.—It was announced at the last meeting of 
the R.D.C. that a firm had secured a site at Fleetville for the 
establishment of an electrically-equipped scientific laboratory. The 
electric power necessary for the laboratory is available, and the 
R.D.C. has decided to give facilities to the firm, the name of which 
has not yet been divulged. 


Southampton.—The electrical engineer has reported 
upon the lighting in Lower High Street. Above Holy Rood they 
had centre lighting, which was admittedly the best system to adopt, 
but it was not possible to have centre lighting in the Lower High 
Street. It was only possible to increase the lighting by the 
adoption of higher candle-power lamps. With regard to the alti- 
tude of the lamps, it was interesting to notice that when new 
public lighting was installed in other towns the tendency was 
always to increase the height of the lamps. The South-Western 
Railway Co., in all their recent lighting in Southampton and else- 
where, had adopted a 50-ft. pole, the result being a uniform distri- 
bution of light and the illumination of dark patches between the 
lamps. As regards the other towns, the average distance of arc 
lamps from each other is anything between 40 and 60 yarde, 
and for incandescent lighting 30 or 40 yards. In Glasgow 
he noticed that streets were lit with lamps on either 
side of the roadway at approximately 25 yards apart. Lower 
candle-power lamps were used, and the thoroughfare was well lit 
but at a higher cost. The consideration of the report has been 
adjourned. The electrical engineer has been requested to prepare a 
report as to the cost of lighting East Park. 


Southport.— It is announced by the borough treasurer 
that the borrowing powers on the electricity account are practically 
exhausted. The electrical engineer estimates that during the next 
three years it will be necessary to expend on capital account 
£12,000; mains and services at £3,000 per annum— £9,000 ; ten 
sets of series gears, £760; 12 transformers, £576; six switch 
pillars, £300. Continyencies are estimated at £1,364. The Council 
has agreed to apply to the L.G.B. for sanction to the borrowing of 
the necessary sum for extensions to the mains, &c. 


Stalybridge,— The Electricity Board. has decided to 
supply current to the mills of the Victor Mill Co. 


Sunderland.—4A Sub-Committee of the Electricity Com- 
mittee of the Corporation is at present considering a report on new 
methods of charging for electricity. The idea is to make a fixed 
charge per annum to cover the capital charges, and a low charge 
per unit to cover works costs. Three alternative schemes have 
been submitted. 


Twickenham.— Under the E.L. Order, 1900, the Electric 
Supply Co. has applied to the B. of T. for consent to use overhead 
lines for the supply of current at a pressure of 460 volts from the 
bina at Twickenham, to the premises of the Fulham Joinery 

orks. 


Watford.—The U.D.C. has decided to give moral 


support, but not financial aid, in the promotion of a Bill by the 
I. M. E. A., to secure powers for local authorities to deal in fittings, 
and to undertake wiring work. 


Whitworth.—The Works Sub-committee of the Rochdale 
T.C. reported to the Electricity Committee in regard to the supply 
of electricity to Whitworth Council. that it was not prepared to 
take over the responsibilities imposed by the provisional order 
granted to the U.D.C., but was quite willing to supply current in 
bulk on terms to be arranged, and to this the full committee 
agreed. 


TRAMWAY and RAILWAY NOTES. 


Argentina.—4A concession for electric tramways in the 
City of Salta has been granted to Mr. E. Barré. 

The Compania Electrica del Norte has applied to the Govern- 
ment of Santiago del Estero for a concession for electric tramways 
in that city. 


Australia.— In view of the steps being taken to amend 
the Tramway Act, South Australia, giving the Adelaide Municipal 
Tramways Trust power to sell.electricity to the municipalities, 
the Adelaide City Council appointed a committee to consider the 
question of a municipal electric supply. A report has been sub- 
mitted by this committee, wherein the Council is urged to enter 
into negotiations for the purchase from the Adelaide Electric 
Supply Co. of its undertakings. Under the Electric Lighting Co.'s 
Act, the Corporation has power to acquire such installations.— 
Australiun Mining ond Engineering Review, 


Barton-on-Humber.—The Barton and [mmiugham 
Light Railway Co. has applied to the Light Railway Commissioners 
for an extension of time for carrying out the works scheduled in 
the order. 


Belfast.—A special meeting of the Tramways and Elec- 
tricity Committee was held on Monday, for the purpose of con- 
sidering the suggestions of the general manaver as to the working of 
the Glengormley tramway when taken over by the Council. It was 
arranged that the line should be doubled from Chichester Park to 


a point about 8 chains beyond the entrance to the present depót at 
Whitewell and that the work be carried out by the surveyor's 
staff. The existing line was ordered to be connected with the city 
lines as soon as the Corporation obtains possession. The general 
manager submitted a scheme for the discontinuance of Bellevue 
pleasure gardens, and for the establishment of a new pleasure 
ground on the land adjoining the Cavehill and Whitewell Co.'s 
existing depot, at present the property of the company. The pro- 
posal is to develop this ground, which is about 38 acres in extent, 
and open cafés and amusements. A sub-committee was appointed 
to consider the suggestion and report at a later date. 


Chile.—The Minister of Public Works has been asked to 
give preferential treatment to the Bill for the electrification of the 
Santiago and Valparaiso railway, and of the Andes branch line. 


Continental Notes, — Itaty.—The Società Imprese 
Elettriche Piacentine has obtained a concession for the construction 
and working of a new standard gauge electric tramway in Piacenza 
from Piazza San Savino to Molino degli Orti. M 

SWITZERLAND.—A concession has been granted to the Société de 
Développement de St. Moritz for an electric funicular railway from 
St. Moritz to l'Alpe Giop. The line will cost £16,800. A 

A concession is also granted to the Società delle Tramvie Elet- 
triche Locarnesi for an electric railway from Gordola to Bellinzona. 
The line will be about 8 miles in length, and the cost of constru-- 
tion is estimated at £39,680.— Board of Trade Journal. 

BELGIUM.—The municipal authorities of Ghent have granted a 
concession to the local tramway company for the construction of 
a new electric tramway line between the railway stations of Gand- 
Sud and Gand-Saint Pierre. 


Dartford.—The U.D.C. has decided to supply current 
for five years to Messrs. Balfour, Beatty & Co., Ltd., for the tram- 
ways: First 100,000 units per annum, IId. per unit; from 100,000 
to 250,000, 18d. ; from 250,000 to 400,000, 11d. ; beyond, 1d. This 
is provided that the firm undertakes to promote in the next session 
of Parliament a Bill or Provisional Order for the construction of 
the connecting link between Horns Cross and the Gravesend system, 
and to construct the line immediately the powers are obtained. 


Doneaster.—It is proposed to extend the tramways in 
the direction of Arksey in order to meet the rapidly growing needs 
of the district through the development of Bentley colliery. 


Dunfermline.—A deputation from the T.C. has had an 
interview with Mr. Balfour, of the Dunfermline and District Tram- 
ways Co., pressing on him the desirability of extending the system to 
Rosyth in the near future. 


Dunoon.— The T.C. has granted wayleave to a company 
which proposes to establish & service of tramcars between Dunoon 
and Sandbank. The company's proposal is that the line should 
start at the Victoria Bridge, West Bay, and run along the East Bay 
Esplanade to Sandbank, „/d Kirn and Hunter's Quay, with a branch 
line along Argyll Street to the Recreation Park. The company is 
prepared to provide the power or take it from the Council, who, in 
the latter case, would require to erect suitable works for the pur- 
pose of generating electricity. A provisional order will be neces- 
sary, and the whole of the work is to be completed in two years. 

At a private meeting of the T.C. alternative schemes submitted 
by the company in connection with the tramway service were dis- 
cussed. The company offered to provide power itself, and in view of 
the expense of erecting suitable plant the offer was accepted. A 
protest has been received from residents of Kirn and Hunter's Quay, 
against the service of tramways along the shore road which 
traverses those places. 


Irlam,—Officials of the Irlam and Cadishead D.C. have 


had an interview with the Salford Tramways Committee respecting 
the proposed extension of the Salford tramways to the Irlam and 
Cadishead districts, which promise to develop into important 
industrial localities. 


Japan.—The Japanese Railway Board has decided to lay 
down a narrow gauge electric tramway alongside the railway track 
from Yokohama to Tokio. This tramway may subsequently be 
extended to Kozu and Kamakura.— Board of Trade Journal. 


Northampton,—The borough surveyor has been in- 
structed to prepare plans and sections for extensions of the tram- 
ways to the borough boundaries on the Kettering, Towcester and 
Weedon Roads. 


Paraguay.—The Central Paraguay Railway Co. has 
presented a project for a concession for an electric tramway and 
power station, and motor-car service, improving on the conditions 
of that presented by Senor Carosio. Reductions are offered in 
freights, passages, and in price of electric power, and the company 
contracts to commence work 30 days after the planus are approved ; 
12 km. of the lines will be opened to the public, and the power 
station completed, within 18 months of the signing of the con- 
cession. 


. Quarry Bank,—The U.D.C.'s at Rowley Regis, Brierley 
Hill and Quarry Bank have decided to apply to the B. of T. for an 
extension of the Light Railways Order pending the completion of 
the negotiations for the disposal of the order. 


Skipton.—The  R.D.C. has under consideration a 
suggestion of the Keighley Corporation to invade the Skipton 
district with a system of trackless trolley cars. "The district 
affected is in the neighbourhood of Crosshills and Kildwick, where 
there isa eervice of motor-'busea, as far as Cowling. The nearest 
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railway communication for which is at Kildwick, 3 miles distant, 
There promises to be some opposition from the neighbourhood, and 
if there is any possibility of Cowling being again igolated, the 
Skipton R.D.C. might feel it inoumbent upon it: to. apply to 
Parliament for the same powers as are now contemplated by the 
Keighley Corporation. mt | 


Tottenham.— The Metropolitan Electric Tramways, 
Ltd., states that, at. the request of the Essex C.C.. it is 
applying to Parliament in the coming session for power to 
rebuild the bridge carrying Ferry Lane overthe River Lea, and that 
until the bridge is rebuilt, no through communication by tramways 
between Tottenham and Walthametow is possible. The company 
will insert in the Bill a clause authorising the transfer of 
the Tottenham-Walthamstow Light Railway Order, 1906, to the 
Middlesex C.C., with a view to incorporating the tramways thereby 
authorised in the general system of the Middlesex Tramways owned 
by the County Council, but worked under lease by the company. 
The Urban Council has agreed to assent to the proposed transfer, 
subject to protective conditions, 


U.$.A.—The Central Park, N. & E. River Railway Co., 
which has been operating horse cars in New York city on & number 


of its lines, has decided to install Edison battery cars on ita West 
Street route. There are at present 100 miles of horse-car lines in 


the Borough of Manhattan, and it is believed, says the Electrical - 


World, that these will be all operated by battery cars within a 
year. A two-truck battery car, equipped with four 85-volt 
40-ampere motors is being put into service by the South Shore 
Traction Co. ` 


West Hartlepool.—The T.C. has decided to go forward 
with its scheme to purchase the Park and FogPy Furze routes of 
the tramways from the present company. Notice of the T.C.'s 
intention to purchase was given some months ago, and the company 
put the price as £22,000. The Council, it is understood, offered 
£14,000. Negotiations then ensued as to the company renewing 
the lease, and the latter body demanded a 42-years’ term, as the 
alternative to purchase. This, the Corporation decided, was too 
long, and consequently, arbitration to fix the price will be pro- 
ceeded with. . "ROSE HP 
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TELEGRAPH and TELEPHONE NOTES. 


Wireless Telegraphy,—On November 13th,. Mr. 
Marconi received “telegrams from, tite wireless stations in Canada 
and at Massowah, at the Coltano station in Italy, in the presence of 
the King and representatives of the Italian Government. 

It is proposed to erect additionsl wireless stations at Mombasa. 
in ud East Africa, and in German East Africa, as well as in 
Ceylon. 

The United Fruit Co. proposes establishing a wireless station at 
Bocas del Toro. in Panama. 


Communication with Canada.—Mr. A. M. Grenfell, 
who recently returned from an extended tour in Canada, states that 
cheaper communication is urgently required, especially with Western 
Canada, where the news is mainly derived from American sources, 
and is coloured accordingly. In his opinion the lowering of the 
rates for cable messages is the most pressing Imperial question at 
present. 


Austria.—Answering a deputation of the Reichenberg 
Chamber of Commerce, the Austrian Minister of Trade and the 
head of the Postal Department stated that an extension of tele- 
phone facilities in the Dual Monarchy can only take place after a 
loan has been sanctioned. Austria spends yearly 5,000,000 kronen 
on the upkeep of her telephones, but the works outlined by the 
deputation involved an expenditure of 70,000,000 kronen. They 
embraced three classes of expenditure: Modernisation of old ex- 
changes, erection of new ones, and establishment of various inter- 
urban telephone cominunications.—Der Elektrotechniker., 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare.— November 26th. Incandescent lamp fittings 
for street lighting ; al&o meters, current limiters, time switches and 
fuses, for 12 months. for the U.D.C. Sce Official Notices to- day. 


Australia, — November 19th and 22nd. Telephone 
cable and testing instrumenta, for the P. M. G. s Department, See 
“Official Notices October 7th. 

January 4th, 1911.— Three multiple switchboards, for the P. M. G. 8 
Department in New South Wales, See Official Notices" Novem- 
ber 4th. 

November 23rd.--Cable, ironwork, pipes, conduits, switchboarde, 
telegraph and telephone instruments. &c.,,for.the P.M.G.s Depart. 
ment in Queensland, See“ Official Notices " September 80th. 


December 29th.—(a) Telephone cable, (b) battery and line material 
and instruments, for the P.M.G.'s Department in South Australia. 
See two ‘‘ Official Notices November 4th. 

January 4th, 1911.—Iron poles, ironwork, and switchboards, for 
the P.M.G.’s Department in Queensland. See Official Notices 
to-day. ö WE. 

January 10th, 1911.— Telephone cable, for the P,M.G.'s Depart- 
ment in Victoria. See Official Notices" to-day. — 

January 10th, 1911.—Contacts and condensers Yor the P.M.G.'s 
Department in Victoria. See “ Official Notices " to-day. 

February 6th, 1911.—-Arc lamp carbons, for the Sydney Corpora. 
tion Electricity Department. Specifications, City Etectrical Engineer, 
Queen Victoria Markets, Sydney.— Australian Mining Standard. 


Belgium.—December 7th. The Société Nationale des 


Chemins de Fer Vioinaux, of Brussels (16, Rue da ia Science), is 


inviting tenders for the supply and installation of. che overhead 
electric equipment for the new electric railways 1h the Leuvain 
district. à 

December 21st.— Electrical overhead equipment of the Laeken- 
Wemmel railway for the.Société Nationale des Chemins de Fer 
Vicinaux, Brussels. 


Bispham-w.-Norbreck.—November 21st. - Gas producer 
and electrical plant for the proposed generating station, for the 
U. D. C. See Official Notices November 4th. 


Canada. WIXNIPEG.— December 1st. Board of Control. 
Poles and line supplies for the city electrical distribution system. 
Specifications, &e., from Smith, Kerry & Chace, Carnegie Library 
Building, Winnipeg. , Deposit required. 


Gateshead.—November 24th. Arc lamp carbons (Form 
25), electric lamps (26), electric wires and cables (27), electric light 
sundry fittings (27a), and glasses for electric arc lamps (33a), fors 
year from January Ist, for the North-Eastern Railway Co.: E. H. 
Clark, Stores Superintendent, Gateshead. 


India, — December 1st. Overhead electric and hand 
travelling cranes, with rails, conductors, motors. &c.. for the Cossi- 
pore station and sub-stations of the Calcutta Electric Supply 
Corporation, Ltd. See Official Notices " November 11th. 


Invercargill (New Zealand), — January 9th, 1911. 
Power-house plant, cars, rails, overhead material, wires and cables, 
poles, &c., for an electric trolley system, also street-lighting plant, 
for the Corporation. See Official Notices October 14th. 


London.—L.C.C.—December 6th. Ash-dust. removing 
plant, for the East Greenwich generating station. See Official 
Notices " October 28th. 

December 6th. — Overhead electrical equipment for tramways 
between Putney Bridge and Wandsworth High Street. See “ Official 
Notices" November 11th. 

BETHNAL GREEN.— One thousand 100-volt, 22-c.p. metallic- 
filament lamps, for the Board of Guardians. See Official Notices 
October 28th. 

November 19th.— The Pert of London Authority is inviting 
tenders for supplies for 12 months, including electric light carbons. 
incandescent electric lamps, glass and glassware, asbestos goods, &c. 
Manager, Stores Department, 106, Fenchurch Street, EG. 


Newcastle-on-Tyne, — November 23rd. . Iucandescent 
lamps and arc lamp carbons (Section 23), for the Tyne Improvement 
Commissioners ; J. McDonald Manson. Secretary, Berwick Street, 
Newcastle. 


Newport.—November 25th. Armature and field coils 
for Dick, Kerr 25 A and 35 A motora, and Westinghouse 16 motors 
for the Corporation. See Official Notices " to-day. 


New Zealand.—December ith. For New Zealand Post 
and Telegraph Department. (1) 50 tons of galvanised-iron wire: 
(2) 100,000 Leclanché zincs; (3) 25 tons of hard-drawn copper line 
wire. Controller Department, Wellington.  Deposite for (1) and 
(2) respectively, £20, and for (3), £50.. Specification can be seen at 
the Board of Trade C.I. Department, London. 


Northwich (Cheshire).—November 28th. Tenders are 
invited by the U.D.C., in connection with the proposed sewage 
scheme (the engimeer to which is Mr. W. M. Beckett, of 33 
Brazennose Street, Manchester) for the supply and erection of 
electrically driven sewage-pumps and motors. 


Roumania.— December 18th. The municipal authoritics 
of Botoshani are inviting tenders for the establishment of a central 
electric lighting station in the town. 


Southampton,—2,000 radiator lamps. for the Corpora- 
tion Electricity Department. See "Official Notices " November 4th. 


Spain.—January 11th. The Spanish Ministry of Public 
Works in Madrid are inviting tendera for the concesion for the 
construction and working of an electric tramway between Catarcya 
and Silla (province ot Valencia), 


* 440.07 4 — Cut f 
(Comtinued on page 881.) 


— 


Vol. 67. No. 1,721, NOVEMBER 18, 1910. } 


THE ELECTRICAL REVIEW. 


827 


THE GENERAL POST OFFICE POWER SUPPLY. 


For some time it has been generally known that an 
up-to-date scheme for providing for the supply of electricity 
forlighting and power purposes, to the great Post Office 
buildings in St. Martin’s-le-Grand and Carter Lane, was 
being undertaken by the Post Office authorities. 

The greater portion of this scheme has now been com- 
pleted, and a Press view of the new power station near 
Blackfriars Bridge, and the sub-stations at St. Martin’s-le- 
Grand, was held on Friday last, at the invitation of the 
Postmaster-General. 

The new arrangements are designed to supersede the 
isolated generating plants, which have been in use for many 
years, also the steam-driven pneumatic pumps in the G.P.O. 
West, and to cope with the growing demand for power for 
various purposes, such as charging telephone batteries, the 


chain-grate stoker, and the plant is worked in conjunction 
with a Clay Cross economiser of 640 tubes, the flue gases 
being discharged through a brick chimney 180 ft. high and 
8 ft. diameter. 

Fuel will normally come to the station in barges, from 
which it is transferred by an electrically-operated crane with 
a 15-cwt. grab, situated on the roof of the boiler house, to 
an Ingrey automatic weighing machine, which feeds it on 
to a bucket conveyor for distribution to the bunkers. 

'The latter are of steel, divided into seven sections each of 
about 100 tons capacity, and occupy a position over the 
firing floor ; the fuel gravitates from them into either of two 
travelling Ingrey weighers, from which any desired stoker 
hopper can be replenished. 

The conveyor is of the endless pattern, and passes from 


TURBO-GENERATORS, &C., INSTALLED AT THE P.O. POWER STATION, BLACKFRIARS. 


operation of lifts, conveyors, ventilators, &c., in a most 
efficient manner. 

A very complete description of the scheme is contained in 
a paper read before the Institution of Post Office Electrical 
Engineers, on Monday last, by Mr. H. C. Gunton, who has 
latterly controlled this department. 

The generating station, a steel and brick structure, 
supported on a concrete raft, is situated near the southern 
end of Blackfriars Bridge, and is designed to supply three- 
phase current at 6,600 volts and 50 periods; it contains 
some 2,500-KW. of generating plant, and provision for 
extension has been made. 

Owing to its location on the river, the supply of both 
fuel and water for condensing is simplified. The boiler house, 
which adjoins the river, is equipped with seven Stirling 
boilers of the four and five-drum types, having evaporative 
capacities of 17,750 and 20,000 lb. steam per hour, at 
200 lb. pressure and superheated to some 550? F. 

Each boiler is equipped with a Ferguson superheater and 


the bunkers down into the basement below the firing floor 
for the collection of ashes, which are discharged into an ash 
hopper at the west end of the building. 

The feed pump equipment consists of Worthington motor- 
driven centrifugal and Hall duplex-steam pumps, and an 
injector is also provided; each unit is of 3,000 gallons per 
hour capacity. Both the suction and delivery pipes are in 
duplicate, and the hot-well supply to the former is supple- 
mented by water from the public mains, which is pre- 
liminarily treated in a Paterson water softener. Three Lea 
recorders are provided at the hot well, one of which registers 
make-up feed, while the other two are available for measuring 
the condenser discharge to the hot well. 

The steam pipe arrangement includes a sectionalised 8-in. 
header, with the ends coupled, ring form, by a 6-in. main ; 
also a 3-in, saturated steam main for the steam-driven 
auxiliaries. | 

Drainage is provided for by steam pockets and natural 
drainage to the turbine separators, which are fitted with Alley 
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and Maclellan steam traps, and from which the water is 
returned to the hot well. 

The generating plant installed in the engine room com- 
prises two 1,000-Kw. Willans-Dick Kerr turbo-alternators, 
and a smaller 500-Kw. turbine set by the same makers. The 
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larger sets run at 1,500 R.P.M., and the smaller one at 
3,000 R.P.M. ; overload capacity of 50 per cent. for two hours 
is provided for, 

The turbines are of the compound impulse-reaction type 
and exhaust direct into surface condensers in the basement, 
an atmospheric by-pass being provided in each case ; the 
condensers are fitted 
with vacuum aug- 
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leaves, and other rub- 
bish carried in the 
river water, 

Three 24-in. pipes 
extend some 200 ft. 
into the river to a 
concrete apron with 
pits and gratings ; 
normally one pipe is 
used for discharge and 
one of the others for 
suction purposes, 
according to which is 
on the cool water side 
of the discharge. 

The shore ends of 
the pipes terminate in 
‘atch pits with strain- 
ing grids; these are 
situated in a strainer 
pit which contains also 
the two mechanical 
strainers—one of which 
is a Bailey & Jackson 
rotary type machine 
driven by a 2-H.P. motor 
and the other a reciprocating strainer of the Willans- Roberts 
type. The former strainer has been frequently described ; 
owing to the leakage past the grids, it is preferably placed 
between the circulating pumps and the condenser. 

The Willans- Roberts. strainer is a new thing: it consists 


of three plungers fitted with grids and operated by a three- 
throw crankshaft gear-driven by a 5-H.P. motor. 

The grids are alternately inserted in the suction and 
delivery pipes, the 3-crank arrangement enabling the full-bore 
capacity to be maintained. There is practically no leakage 

with this machine, and 

it can be placed on the 

river side of the circu- 
: lating pump, protecting 
! the latter. 

The circulating 
pumps are of the verti- 
cal-spindle centrifugal 

7 type, three in number; 
y two are driven by 


Fu | 50-H. P. motors, and 
Y ! P V 


pe have a capacity of 
NE MAD 3,000 gallons per min. 
each, while the other 
is coupled to a 25-H.P. 
motor. 

The circulating 
system being a closed 
one, a siphonic action 
obtains, and the 
pumps have only pipe 
friction to overcome 
when started. 

For priming pur- 
poses and for ridding 
the pipes of air, two steam ejectors and an electrically-driven 
air-pump, which can be connected to one leg of a barometric 
pipe, are provided. A Venturi meter is inserted in one of 
the circulating pipes. 

Turning to the electrical equipment, the  alternators 
are of the usual revolving field type, with star-wound 
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stators, the neutral points of which can be separately 
earthed through a single-pole switch and resistance, 
although it is proposed normally to work with an unearthed 
neutral. 

Each alternator is provided with its own exciter mounted 
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on the end of the main shaft, and alternative means for 
exciting are provided by auxiliary plant working in conjunc- 
tion with L. T. three-phase 110-volt bus-bars. 

The auxiliary plant includes a 35-Kw, steam dynamo, a 
60-cell battery, and a 35-Kw. motor-generator with trans- 
formers coupling it to the H.T. bus-bars, and it provides also 
for the supply to the station power and lighting circuits. 
Practically all the motors in the station, 
28 in number, are of the three-phase 
slip-ring type, and are operated by Bray, 
Markham and Reiss switch panels; a 
few small motors are of the squirrel-cage 
type. 

The engine room is spanned by a 3- 
motor 20-ton traveller, by Broadbent 
and Co. 

The E.H.T. switchgear for controlling 
the output of the station is of the 
Westinghouse type, with solenoid ope- 
rated triple-pole oil switches, and is 
isolated in stone cells in the usual way. 
The k. H. r. control switchboard occu- 
pies a position on a gallery overlooking 
the engine-room, with the L.. switch- 
board for the station circuits imme- 
diately below it. 

The main E.H.T. bars are in duplicate 
on separate floors, with the oil switches 
on the top floor The whole of the 
E.H.T, gear is further subdivided by a longitudinal wall, 
each set of bus-bars being in halves coupled by a switch. 
The generator and feeder circuits can, by means of selector 
switches, be coupled to either set of bars: the generator 
panels are fitted with reverse current and the feeder panels 
with overload relays, and the bus-bar pressure is automati- 
cally controlled by a Tirrill regulator. 

The k. H. r. transmission system to the sub-stations consists 
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of six main feeders, each consisting of three (*05 sq. in.) 
core paper-insulated lead-sheathed cable, mostly provided 
with a copper earth shield and drawn into P.O. ducts. 
Armoured cable is used on Blackfriars Bridge, where it is 
drawn into iron pipes, and in a few other places. 

T wo feeders run to each of the sub-stations, viz., in King 
Edward Building, G.P.O. West and G.P.O. South, and in 
addition two inter-connectors link up the first two sub-stations, 
and one inter-connector the last two. 


No charging apparatus is provided for the k. H. T. cables, 
which are switched straight on to the bus-bars. 

For various reasons a dual supply—both alternating and 
direct current—was considered preferable in connection with 
the sub-stations, two of which, at King Edward Building and 
the G.P.O, South respectively, are of the static type, sup- 
plying alternating current for lighting and power purposes 


BABCOCK COALING CRANE, ON THE BOILER HovsE ROOF. 


in those buildings, while the third at G.P.O. West is 
equipped with motor-converters working in conjunction with 
a large floating storage battery, and normally supplies direct- 
current for all lighting and power purposes in G.P.O.'s West 
and North, and also to G.P.O. South and King Edward 
Building for battery charging, &c. 

Moreover, by means of suitable reverse relays at the sub- 
station ends of the k. H. T. feeders and in the direct-current 
bus-bars, the battery will, in the event of a temporary failure 
of the k. H. r. supply, not only maintain the direct-current 


WILLANS-RoBERTS RECIPROCATING STRAINER, FOR 
CIRCULATING WATER. 


supply, but also by reversal of the motor-converters, auto- 
matically maintain the k. H. T. supply to the other two sub- 
stations. 

The principal sub-station is that at G.P.O. West, which 
contains a bank of four 300-Kw. Bruce Peebles motor- 
converters, with the E.H.T. switchgear on one side and the 
L. T. direct-current board on the other. The motor-boosters 
used in connection with the battery occupy one end of the 
building, the battery being in a separate room. 
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The battery is divided into halves, each consisting of 
55 E. P. S. cells, and coupled through a B.T.-H. 40-kw. 
reversible booster, between the neutral and one of the 
outers of the three-wire distribution system ; either half can 
be charged or discharged without affecting the pressure of 
the distribution system. The battery is specified to give 
discharges of 1,100 amperes for three hours, 2,000 amperes 
for one hour, and 3,000 amperes for 15 minutes. Each 
cell stands on insulators let into two independent 
bearers, supported on other insulators on wood strips; 
it is claimed that this arrangement renders leakage less 
likely than when long bearers are employed to support a 
number of cells. 

The whole of the switchgear in this and the other sub- 
stations was supplied by the B.T.-H. Co. 

The E.H.T. switchgear is enclosed in stone cells, which, 
on account of the limited distance from back to front and 
height, extend down practically all one side of the building, 
with mechanical remote-control panels placed at intervals in 
front, and practically opposite the machines which they con- 


A Magnetic Fault Finder.—A magnetic fault finder 
for locating " shorts " and “earths in three-phase and other cables 
has been brought out in the United States, which appears to be of 
considerable interest, and, according to the New York Electric! 


World, has replaced the ordinary loop test in several large cities, 
As usual, signal current, supplied by a mechanical interrupter, is 
sent out, passing through the fault and returning over the sheath 
or adjacent conductor. This interrupter is operated from a 110-volt 
motor, and is placed at the cable terminal, while the explorer and 
receiver set is carried along the cable. The sound produced by the 
signal current is unmistakable, being sharp and intermittent. The 
interrupter is designed to give a maximum sound with a small 
testing current, the latter being only a fraction of an ampere. 

The exploring coil used with this device localises the fault 
exactly. It is a longitudinal explorer, and operates in quite a 
different manner from the ordinary form, in which the winding is 
parallel to the cable conductor. The windings of the longitudinal 
coil are perpendicular to the cable, and the coil operates from the 
high and low magnetic areas lengthwise along the cable, produced 
by the twisting of the conductors. 

When a signal current goes out over one phase and back over an 
adjacent phase, or over the sheath, there are formed two longi- 
tudinal spiral strips of condensed lines of magnetic force on opposite 
sides of the cable, one strip being positive and one negative. When 


VIEW IN THE SUB-STATION, G.P.O. WEST, SHOWING MoTOR-CONVERTERS AND SWITCHGEAR. 


trol. The spaces between the control panels accommodate 
the starting switches for the converters. The k. M.. bus- 
bars are in duplicate, a set running along the top and bottom 
of the cell work respectively, with selector switches for coup- 
ling to the oil switches, isolating switches, instrument trans- 
formers, &c., which occupy cells in the space between the 
two sets of bars. 

There are no shields between phases, but ample clearances 
are allowed ; static dischargers (the only ones in the system ) 
are provided in the motor circuits, which are also provided 
with water-charging resistances connected to auxiliary 
contacts on the main oil switches. 

The control board includes four motor, two feeder, three 
interconnector and one bus-bar coupling panel; overload 
relays are fitted on the motor panels, and both overload and 
reverse current rr lays on the feeders, but. of course, not on 
the interconnectors, which are intended to permanently 
couple the several sub-stations in Case of mishap to the 
supply. 

(To be continued. ) 


the explorer is placed lengthwise along the cable, it bridges over 
from a high to a low magnetic potential, and hence there is a heavy 
flux through the winding of the explorer, which causes a loud 
signal in the receivers. 

Returning on the sheath, the current produces the same effect as 
if the current returned on a wire in the centre of the cable. As 
the conductors are spirally disposed about the centre of the cable. 
as well as about each other, an “earth " produces longitudinal high 
and low areas, as well as a "short," If the current goes out and 
practically all returns over the earth, the strips of lines will not be 
produced, as the flux will not be crowded into close quarters. and 
the spiral tufts will not be formed. In this case only a practise 
ear can detect a difference of magnetic potential longitudinally. 
By turning the explorer across the cable, however, the testing 
current can be loudly heard, but the operator will also hear the 
current in the sheath. h 

In the normal position the explorer is entirely neutral to me 
current, whether in the cable under test or in adjacent paralle 
cables. The explorer can be adjusted, if necessary, until no sheat 
current is heard, by moving its position until its ends are at the 
magnetic potential produced by the sheath current. There 15 then 
heard in the explorer only the spiral conductor current, and j - 
permits detection of the exact point at which the current m 
from the conductor to the sheath, the point being indicated by 4 
sudden absence of sound, and this point being the fault. 
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CONTRACTS OPEN. 


(Continued from page 826.) 
Turkey.—December 28th. The date for the receipt of 


tenders for electric tramways in Constantinople and suburbe has 
been extended from November 10th to December 28th. " 


X Walthamstow, — November 25th. One 1,000-kw. 
mixed-pressure turbine, with tandem generators of 500 Kw. each, 
and surface condenser and pipework, for the U.D.C. See "Official 
Notices November 4th. 


Watford.—The U.D.C. has asked for tenders for a year's 


supply of electric meters. 


West Ham.—November 28th. Installing electric light 
at Salway Place Schools, Stratford, E., for the Education Committee. 
See “Official Notices to-day. 


Wigan,—November 28th.  Low-tension lead and paper- 
covered cables, and low-tension lead, peper and armoured cables, for 
the Corporation. See Official Notices " to-day. 


York,—November 24th. Telegraph apparatus and tele- 
graph wire and line stores, fora year from January Ist, for the 
North-Eastern Railway Co. ; ; C. H. Ellison, Telegraph Super- 
intendent, York. 


: CLOSED. 


Australia.— The P.M.G.'s Department, Queensland, has 
ordered 4,487 four-duct glazed earthenware conduite, at 3s. 6d. 
each, from the Virginia Brick Co. The P.M.G.'s Department, 
South Australia, has ordered 120 switchboards, common battery, 
at £f 18s. 2d. each, 70 at £9 2s. 6d., 30 at £14 13s. 6d. each, also 
100 telephones at £2 11s. 3d., and many other telephone supplies, 
from the Western Electric Co., Australia, Ltd. From the B. I. and 
Heleby Cables, Ltd., 1,200 wall sets at 388. 6d. each, also various 
switches, cords and switch boards, have been erdered by the. same 
department. The Public Works Department, New South Wales 
(Railway and Tramway Construction Branch), has contracted with 
Mr. Thomas Johnson, North Sydney, for the construction of per- 
manent way, including " Thermit" welding and track bonding, for 
an electric tramway from Military Road, North Sydney, to Cremorne 
Point at schedule rates.— Australian Mining Standard. 


Berks.—The C.C. has accepted the tender of Messrs. 
Strode, of London, for electric light fittings for the new County 
buildings at Reading, at £325 ; and that of Messrs. G. Hawkes and 
Sons, of Reading, for inter-departmental telephones, at £210. 


Crompton (near Oldham),—The electricity contract in 
connection with the sewage works has been let to Messrs. Edmond- 
son, of Westminster. 


Farnworth.—The contract for the electric lighting o of 
the new Carnegie Library has been placed with Messrs. A. S. 
Dewhurst & Co., of Manchester. 


Franee.—Mr. Chas. Taylor, of Birmingham, has received 
from Paris an order for 49 of his patent spiral self-centring chucks, 
for one of the French arsenals, 


G.W. Railway.—The tender of Messrs. Jones Bros. 
(West Bromwich), Ltd., has been accepted by this railway company 
for refined Trinidad bitumen during the next 12 months. 


India, —Jndian Engineering states that Messrs. Pritchetts 
and Gold, Ltd., recently received an order for the supply of 600 
accumulator cells to the East Indian Railw ay Electrical Depart- 
ment. 


Italy.— The municipal authorities of Rome have placed 
the contract for the necessary material for several sub-stations in 
connection with the electric tramway system, as well as for 35 sets 
of 40-H.P. double-motor tramcar chassis, with the Société des Con- 
stroctions Electriques, of Charleroi, Belgium. 


London.—L.C.C.—The Highways Committee recommends 
that the tender of the British Westinghouse Electric Co., Ltd., 
for the supply and erection of standard-type controllers, electrical 
interlocking gear, and additional cables for 100 double-deck cars. 
at £6,490, be accepted. 

For cooling fans and filter frames, &c.. for the first two turbo- 
generators just supplied to the Greenwich generating station. the 
Committee received tenders as follows :— 


Matthews A Yates, L.. es (recommended) £374 
Standard Engineering Co., Ltd. oe vs ae „ 378 
Westminster Ventilating Co. ^ ex T . . 425 
Jas, Keith & Blackman Co., Ltd. ss zo V .. 449 
Bturtevant Engineering e pp a và xs ve 492 
Davidson & Co., Ltd, " 5 - . 495 


The vonnecting · up of motors ae this E will be done by the 
department, at a cost of R60, 


Long Eaton.—The U.D.C. has ordered for its electricity 
works two Bennis" high-duty smokeless and’ gritless coking 
stokers and self-cleaning compressed-air furnaces from Messrs. 


E. Bennis & Co., Ltd. This isa repeat order. 


Spain. — La Sociedad Hydro-Eleetrica Espanola - ‘hes 
placed a contract for an 8,000-H.P. steam turbine and generator 
with the Siemens -Schuckert Industria Electrica Co. The new 
plant is intended to be installed as a reserve generating set, at the 


electricity generating station of the company in Madrid. 


Sunderland,—The Corporation Electricity Department 
has accepted the tender of Messrs. W. G. Farrow & Co. for the 
supply of cast-iron piping for stock. . 


FORTHCOMING EVENTS. 


Faraday House 0.8.A.—Friday, November 18th. At 8 p.m. Annval smoking 
conoert. At Holborn Restaurant (Council Room). Bee " Notes ’’,to-day. 


inetitution ef Electrical Eagtneere ( Students’ Seetion).— Friday, Novem- 
ber 18th. Meeting at 8 p.m. Av the Technical College, Glasgow. 


lastitution of Mechanical Engineers.— Friday, November 18th. At8p.m. At the 
Iustitution House, Storey’s Gate, S. W. Pa A on 8 Development of 
Road Locomotion in Recent Years," by Mr. 

Eiectro-Narmonio Soolety.— Monday, November ast. ae 8 e m. At the Holborn 
Restaurant. Concert. Ladies’ night. 


Leeds University Engineering Seeiety. — Monday, November 91st. Papér on 
Recent Developments in Foundry Theory and Practice,“ by Mr. R. 


Buchanan. 


Society ef Arts. — Monday, November Ast. At 8p.m. Cantor lecture on 

Industrial Pyrometry," by Mr. C. R. Darling. (Lecture I.) 

Wednesday, November 28rd. As8 p.m. Paper on Methods of Deteot- 
ing 5 in Mines, by Sir H. H. Ounynghame. 

institution of Engineers.—Monday, November 91st. At 7.80 pr. At 
Caxton Hall, Westminster, B. W. Lecture on “The Law Relating to 
Engineering, by Mr. L. W. J. Costello. (Lecture 1V.) 

Saturday, November 26th. At 2.80 p.m. Visit to Messrs. D. Kirkaldy 
and 8on's Testing and Experimental Works, Southwark Street, B. E. 


institution o! Kiestrica! Engineers (Newcastie Seetica).— Monday, November Slat. 
At 8p.m. At the Armstrong College. Newcastle. Discussion on Electrio 
Winders," to be opened by Mr. J. G. Wilson. 


Institution of Electrical Englaesre (Manchester Loaal ), — Tuesday, November 
22nd. At 7.80 p.m. At the University, Manchester. Paper on ' Btreet 


Lighting by Modern Electric Lamps,“ by Mr. H. T. Harrison. — 


institution of Electrical Engineers (London). — Thursday, November 94th. At 
8p.m. At the Institution Building, Victoria Embankment, W.C. Paper 
on Street Lighting by Modern Electric Lamps,“ by Mr. H. T. Harrison. 


Physical Society.—F riday, November 95th. At 5 p.m. At the Imperial. College 
of Science, South ‘ensington, 8. W. Paper on ^ The Electric Stress at 
which Ionisation begins in Air," by Dr. A. Russell; and Exhibition of & 
Brightness Photometer, by Mr. J. B. Dow. 


Association ef Eugineors--Charge. —Baturday, November 96th. Social. Dance. 
€——— m 


NOTES. 


Physical Society's Exhibition.— The annual exhibition 
of the Society will be held on Tuesday, December 20th. 


L. G. O. C. Electrical Department—Second Annual 
Dinner. —0On Saturday last the second annual dinner and concert 
of the London General Omnibus Co.'s electrical. department was 
held at the Hotel Europe, Leicester Square. Mr. Stuart A. Curzon 
presided, with Mr. W. Fotheringham as vice-chairman, and there 
were about 100 guests present. Mr. Harold Plumridge proposed the 
toast of the “L.G.0.C. Electrical Department," and remarked that 
he thought they would all agree that it was second to none in the 
country. The chairman, in reply, said that, in the past year, the 
department had carried out a large amount of work at prices abso- 
lutely unheard of by contractors, and some of the representatives of 
the wholesale firms present would, if they were got into a corner, 
have to admit that the department was buying goods at prices 
which they were ashamed to sell them at. Mr. Fotheringham gave 
the health of The Ladies and the Visitors, which was responded 
to by Mr. B. C. Evans (Veritys, Ltd.). An excellent concert was 
provided, under the direction of Mr. Gerald Dennison, by the follow- 
ing artistes: Miss Amy Page, Miss Happy Carton, Mr. T. Nivin 
Jones, Mr. Will Bentley, Mr. Fred Curtis, Mr. Arthur Melrose and 
Mr. Ambrose Vink. 


Gas Turbine.— It is reported that Messrs. Brown, Boveri 
and Co. will shortly place a gas turbine on the market. They have 
already constructed, and had running for some time, a 300. H. P. 
turbine, and are now experimenting with a 1,000-H.P. machine. 
The new invention is the work of Messrs. Holzwarth & Junghaus. 


The Royal Mint.—The fortieth Annual Report of the 
Deputy-Master and Comptroller of the Mint shows that during the 
year 1909 113,139,480 coins to the value of £15,687,667 were pro- 
duced. The corresponding figures for the previous year were 
126,483,042 and £15,620,240 respectively. 

The supply of British silver coin to the Commonwealth of 
Australia terminated with the year under review, and, under an 
arrangement with His Majesty's Government, a local eil ver currency 
is gradually taking its place. 

The memorandum. by Mr. Rigg, Superintendent of the Operative 
Department, showa that in the silver and bronze melting house the 
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weight of metal produced is the largest on record, and, for the first 
time for many years, the whole of the metal coined was melted on 
the Mint premises. In view of the fact that the melting houses 
are now in course of reconstruction on an enlarged scale, and that 
it is proposed to use gas or oil, or both, as fuel in the new buildings, 
in place of the coke hitherto used, experiments have been con- 
ducted to determine the best arrangements to adopt in the future. 
. Some figures given in connection with the electric plant show 
that since 1900 the extension of the use of electricity has been very 
rapid. 

During that period the number of motors in use has increased 
from 20 to 73, and the gross horse-power from 47 to 673. In 
addition some 78 arc lamps and about 1,000 incandescent lamps are 
in use. 

The average number of units generated per month by the Mint 
generators during 1909 amounted to 22,84]. 

The report of Dr. T. K. Rose contains particulars of a re-arrange- 
ment which has been carried out in the Assay Department, of the 
driving gear of the bottle shaking plant. Two copper shaking 
boxes are used to effect the aggregation of the silver chloride in 
the Gay Lussac process for the assay of silver bullion. Each is 
: capable of holding 20 bottles, which are shaken with a vertical 
jigging motion, the total throw being 23 in., and the speed 300 R.P.M. 

nstead of 240 R.P.M. as formerly. j 

The aggregation of the chloride ensuring perfect settlement is 
completed in about two minutes, or somewhat less than was the 
case when the speed was 240 R.P,M. The whole plant now rests on 
an iron bedplate fixed to a concrete base, and is driven by a 1-H.P. 
Siemens motor by means of Renold chain gear. Either machine 
can be driven independently, and friction clutches ensure their 
coming promptly to rest when required. l 
_ The heating of the assay furnaces has been improved by enlarg- 

ng the combustion chambers round the muffles and filling tbe entire 
space with clay fire-balls resembling those used in ordinary gas 
stoves. These act as baffles and ensure complete combustion. Asa 
result, more rapid heating of the furnace is possible, and the tem- 
' perature is more uniform and under better control. The principle 
is capable of application to larger furnaces. 

In the report of the Deputy Master of the branch Mint at Perth 
4 description of a new file for reducing heavy blanks is given. It 
is electrically driven, and the blanks are fed through ‘a vertical 
hopper, no further attention being required. After being uniformly 
filed round the circumference they fall into a receptacle, and are 
then removed for automatic re-weighing. 

l 


Italian Hydro-Electric Developments,—The Italian 
Association for Electrical Enterprises recently issued a volume 
giving a large amount of statistical information concerning the 
principal electrical undertakings in Italy, and the work has been 
used to form the raw material," it is said, of a series of articles 
from a Milan correspondent of a Frankfort newspaper on the 
subject of the hydro-electric works in Italy. It is stated, in the 
first place, that Italy has reached the turning point in the history 
of her water-power installations. During the past five years an 
average of almost 100,000 H. p. in water power has been installed, 
and large works are still in course of construction. Scarcely 
100,000 H.P. were installed at the beginning of 1904, but. on the 
completion of the works in hand, the power will be increased to 
about 750,000 H.P. This rapid development has taken place 
principally in the north of the country. and in the opinion of 
authorities an over-production of electric power is threatened 
there. On the other hand, attention has recently been devoted to 
the opening -up of the large water powers in the south 
and in Sicily, where a large field is open for the use of 
electric power. German capital and industry, as well as 
those of Switzerland, have participated considerably in the 
development of the water powers in Italy. The Germans are 
represented in these respects by the Schuckert Co., the Lahmeyer 
Co, and the A.E.G.; and the Swiss by the Zurich Bank 
for Electrical Enterprises, the Swiss Electrical Industry Co., of 
Ba«le, and Brown. Boveri & Co. In addition to being financially 
interested in Italian hydro-electric works, the Germans and Swiss 
are suppliers of considerable quantities of machinery, turbines, 
dynamos and motors, accessory appliances, measuring instruments, 
and cables. The A.E.G. and the Siemens-Schuckert Works have a 
turnover in Italy of from £400,000 to £600,000 per annum, and 
tlie total imports from Germany and Switzerland are of the annual 
value of about £2,000,000. The A.E.G. and Brown, Boveri and 
Co. have subsidiary works in Italy, and the reason for establishing 
them wan not only to escape the import duties, but also to have 
regard to the national feeling, especially of public authorities, that 
preference should be given to native manufactures. It is estimated 
that water power to the amount of 50,000 H. p. is available in Sicily. 
The Eastern Sicilian Electric Supply Co. is engaged in installing 
plant of 19,000 H.P. on the rivers Cassibile and Alcantara, and is 
constructing a transmission line 124 miles in length along the 
eastern Coast of the island, with branches into the interior. It is 
considered that it will be of advantage to substitute electric motors 
for the 20,000 H.P. of steam plant used in connection with the 
sulphur mines in Sicily. 


Electro-Harmonic Society. Next Monday evening, at 
8 o'clock, at the Holborn Restaurant (King’s Hall) will be 
"Ladies Night“ at the Electro-Harmonic. The artistes are as 
follows :—-Vocalists : Miss Rosa Dallow (soprano), Miss Helen 
Blain (contralto), Mr. Samuel Masters (tenor), Mr. Denis O'Neil 
(Trish baritone), Songs at the piano: Miss Josephine La Barte. 
Sketches at the piano, Mr. Cooper Mitchell. Pianoforte soloist and 


accompanist: Mr. Wm. Every, F.R.C.O., L. R. A. M., and a string 
orchestra. 


How to Advertise Gas.— The false statement to the 
effect that the Society of Medical Officers of Health has given up elec. 
tric lighting in favour of gas continues in circulation in the provinces, 
Only in the meeting and exhibition rooms has gas been adopted, 
and in our issue of November 4th we stated that we had strong 
grounds for believing that it was put in merely as an advertise 
ment. We challenged proof to the contrary, but none has been 
received; we conclude, therefore, that our inference was correct. 
Yet the Gas World of November 12th has the hardihood to quote 
a statement of a provincial doctor implying that gas had heen in- 
stalled in the building in preference to electricity. We suggest 
that station engineers who meet with this damaging misstatement 
in the local papers should expose it at once. 


The Sedneff Accumulator.— The German newspapers 
are directing attention to the Titan Electric Co. as a result of efforts 
which are being made in Paris to find a market for the company's 
shares in Germany. According to a Cologne newspaper, a Paris 


Stock Exchange newspaper, in connection with the “ bank of the 


Union Centrale, is flooding Germany with circulars strongly recom- 
mending the purchase of shares in the Titan Electric Co., which 
claims to produce the best accumulator in the world. The company 
was formed in London three months ago, with a capital of £40,000. 
The £10 shares, it is said, are mostly only paid to the amount of 
£1, and the fully paid shares were sold at £8. In the meantime. 
the shares have actually been quoted in Paris at 305 to 310 fr. 
(£12 4s. to £12 8s.). 

The wild propaganda of the Paris newspaper for the company: 
shares in Germany has also evoked the criticism of a Frankfort 
newspaper, which has received a letter on the subject from trade 
circles. The letter states that, in order to prove that the Sedneff 
accumulator system surpasses everything existing, curves are given 
which must awaken in the lay mind the impression of complete 
superiority of this battery over all other systems. In reality. thee 
are completely meaningless. The puff is supported by the 
favourable report which is said to have been given by a leading 
German electrotechnical firm and the text of which is added. 
According to an inquiry which has just been made of the firm in 
question, batteries on this system were tested in 1898-9, but the 
firm, so far as can be ascertained to-day, made no expert report on 
the subject. 

A further reference to the question is made by a second Frankfort 
newspaper, which, as the French propaganda is chiefly based upou 
an alleged report by the Siemens & Halske Co., applied to the 
latter for information on the subject. -The company. whilst 
admitting that the Sedneff accumulator was tested at ita works once 
in 1898, states that the data published in the alleged expert report 
do not agree with the results of the tests entered in the S. & H. 
records. The alleged report cannot therefore have been made ty 
the firm; in any case, no copy of an expert report on the Se 
accumulator is to be found in the company's records. It is adie 
that & copy of this alleged report reached the company from 
another quarter in 1908, and the S. & H. Co. at the time 
lodged a protest with the Paris office of the Sedneff Accumulator 
Co. against the employment of the report, whilst a further prote: 
has now been made as a result of the present publication. 

A Paria dispatch of November 4th announced that the share- of 
the Titan Electric Co. had been offered in vain for some days put. 
and without any quotation. 


Scott's Old Boys,—The annual reunion of "set: 
Old Boys" was held on Saturday evening at the Villa Villa 
Restaurant, Gerrard Street, W., under the presidency of Mr. C. V 
Russell (Shoreditch). We understand that these reunions, which 
are marked by extraordinary enthusiasm, are nttended by members 
from all parts of thecountry. Thedinner was followed by speeche 
and general conviviality, with some excellent entertaining by Mis 
Ruby Wilson and Mr. Wilson James. The society, which is informa. 
consists of men who were apprentices or pupils at Scott's Works 
Hammersmith and Acton, in the eighties and early nineties. Mavs 
of the Old Boys" have attained eminence in the electrical pre 
fession, whilst others have been less fortunate, but on these occasion 
all meet as in the old days, upon terms of absolute equality. The 
secretary, Mr. H. Marryat. 28, Hatton Garden, E.C., will be glad te 
hear of the addresses of any such with whom he may not be alr adv 
in communication. 


Electric Haulage on Canals,—Experiments on eletr 
haulage carried out some months ago by the Comparnie Genera’ 
Electrique de Nancy have given favourable resulta, and the Chambe! 
of Commerce of Nancy has decided to equip some kilometres © 
canal in order to ascertain the economic results that may bee. 
pected from its adoption. The company has agreed to apply i 
system to the Mauvages tunnel for Messrs. Fougerolle. of Parte. 
who are about to commence repairs to the tunnel which are 
pected to take seven years; the equipment will extend over 4 
length of more than 6 km., and will be capable of towing lighter 
containing passengers at 8 km., or trains of loaded barges at 2 E 
per hour. The installation will be at work early next year. ar 
will be of great interest. 


Appointments Vacant.—Borough electrical engine 
for Limerick (£200), “A knowledge of the Irish language an 
Irish history on the part of the candidates will be considered 5 
additional qualification.“ Professor of electrotechnics at the su 
African School of Mines and Technology, Johannesburg. er en 
advertisement pages in this issue. 


. ; : reren O 
Institution and Lecture. NXotes,—l Nr! mn 

ELECTRICAL ENGINEERS.--The opening meeting of the sessi? e 

place on Thursday, last week, when Dr. Kapp. the retiring pre" 
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welcomed those present to their new home, and on his suggestion, 
a hearty vote of thanks was accorded to the Institution of Civil 
Engineers for the use of their building in Great George Street for 
so many years. Col. Crompton briefly referred to the past history 
of the Embankment building and to the work of the International 
Electrotechnical Commission in obtaining international uniformity 
in electrical expressions and symbols and the standardisation of 
designs, &o. Dr. Kapp then distributed the premiums and prizes 
awarded for papers during the preceding session, and subsequently 
called on Mr. Ferranti, the new President, to take the chair—a 
proceeding which called forth enthusiastic applause. A vote of 
thanks to the retiring President was proposed by Col. Crompton, 
who referred in eulogistic terms to the work carried out by Dr. 
Kapp during the past year and to his attainments in electrical 
matters. Mr. W. M. Mordey seconded the vote in a brief speech, 
after which Mr. Ferranti delivered his address, & report of which 
appears elsewhere in this issue. 

INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW LOCAL 
SECTION).—On Tuesday last week the chairman, Mr. Sam Mavor, 
delivered his inaugural address on " The Power Equipment of 
Collieries." 

INSTITUTION OF ELECTRICAL ENGINEERS (YORKSHIRE LOCAL 
SECTION.)—On Wednesday, Mr. T. Harding Churton delivered his 
inaugural address as chairman, at Leeds University, dealing with a 
variety of subjects relating to the electrical industry. 

FARADAY HOUSE OLD STUDENTS’ ÁSSOCIATION,—The annual 
Smoking Concert will be held at the Holborn Restaurant (Council 
Room) to-night, Friday, November 18th, at 8 for 8.30. Mr. 
Reginald S. Downe, M.I.E.E. (President), will take the chair, and 
advantage will be taken of this occasion to make a presentation 
to Mr. Howard Foulds, the late honorary secretary and treasurer of 
the Association. 

On Monday next, November 21st, Mr. Alfred Hands, M. I. E. E., is 
to give a lecture on Lightning," at Walthamstow Library—one of 
a series of lectures organised by a local committee. Entrance is 
free, or by programme, price 2d. 

On Monday Sir Oliver Lodge lectured to the members of the 
Midland Institute on the “ Electrification of Crops.” 

THE IRON AND STEEL INSTITUTE.—The secretary has issued a 
circular relating to the Andrew Carnegie Research Scholarship, 
which is to be awarded annually to candidates of any nationality 
or either sex, under 35 years of age. Special forms must be applied 
for before the end of February. The object of the scheme is to 
enable students who have passed through a college curriculum or 
have been trained in industrial establishments to conduct researches 
in the metallurgy of iron and steel and allied subjects, with the 
view of aiding its advance or its application to industry. Secretary, 
Mr. G. C. Lloyd, 28, Victoria Street, S.W. 

ROYAL SOCIETY OF ARTS.—On Wednesday last Sir J. C. Lamb, 
chairman, delivered his inaugural address, in which he described 
the part played by the Royal Society of Arts in the development 
of telegraphy. The electric telegraph first came before the Society 
in 1843, when Cooke and Wheatstone’s system, as used on the Great 
‘Western Railway, was described and illustrated by a complete tele- 
graph at work. Afterwards papers were read by Sir William 
Siemens, Prof. David Hughes, and others, and Cantor lectures by 
Prof. Fleeming Jenkin and Sir William Preece. Sir John Lamb 
described in detail the efforts made by the Society, mainly at the 
instance of Mr. Edwin Chadwick, which resulted in the transfer 
of the telegraph service from private companies to the Post Office, 
and finally he showed how the institution of sixpenny telegrams in 
1885 was largely due to the energetic action of the Society. 


Displaced Trolley Pole.—At Stockton County Court 
on 15th inst., before Judge Templer, a claim for damages was 
brought against the Imperial Tramways Co. by Robert Thirlway, 
a barman, who claimed £60 3s. 6d. for personal injuries and 
damages caused by the trolley pole on a tramcar coming out of 
its socket, striking him on the head and causing concussion 


of the braia. The defendants admitted that the trolley 
pole struck the plaintiff, but contended that they 
were not liable as no negligence had been proved. 


At the end of the hearing, his Honour said it appeared that some- 
thing ought to be done to prevent the possibility of such an acci- 
dent, otherwise persons using the cars would not have that sense 
of security to which he thought they were entitled. He hardly 
thought the accident could be said to be unavoidable, and he 
thonght where a company had the monopoly of the road, it was 
necessary that passengers on the cars should be protected in every 
possible way. He awarded the plaintiff £40 and costs. 


The Scottish Tramway Officials’ Association.— 
There was a representative turn-out of Scottish tramway officials 
at Ayr on Monday, November lth, when the sixth meeting of 
their Association was held. On behalf of the Ayr Corporation the 
company was welcomed by Provost Hunter and Bailie Ferguson 
(Convener of Tramways Committee). An interesting item on the 
agenda was a discussion of Transfers, their Use and Abuse. After 
all had expressed their views on the subject, the opinion of the 
gathering was that where halfpenny fares existed there was no 
need for transfers, and on many undertakings where the halfpenny 
fare system was in vogue it would be impossible to work them. 
After the business the company was entertained to lunch by 
Provost Hunter and Bailie Ferguson, and then had a run over the 
Ayr system. 


Extension of Devonport Dockyard Power Station. 
A lecture was given on Thursday, October 20th, at Devonport, by 
Mr. Z. H. Kingdon, to the Electrical Fitters' Association on the 
above. The extension is due to the extra demand for power and 
lighting at the North Keyham Yard, The original design of the 


station included 14 Babcock & Wilcox boilers and 9 generating seta, 
with & total output of 5,100 kw. The installation prior to 
extension consisted of nine boilers and six generating sets, with 
a total output of 3,500 KW. As it was impossible to extend the 
site of the station without great inconvenience, it was considered 
advisable not to complete the original design, but rather to install 
a type of machinery which would give a maximum output and 
occupy a minimum of space, and it was finally decided to install 
two Clarke Chapman (Woodeson's patent) boilers, evaporating 
18,000 lb. of water per hour each, and two sets of Willans and 
Robinson (Parsons type) high-pressure turbines, of 1,200 Kw. 
each. This extension leaves space sufficient for three other similar 
sets; hence the total output of the station on completion will be 
9,500 KW. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—The Lancaster T.C. has 
decided to appoint Mr. GEO. C. MILNES, A. M. I. E. E., chief ani 
at the electricity works, as assistant engineer until the departure of 
Mr. Tester, electrical and tramways engineer, at a salary of £130 
per annum, and after Mr. Tester leaves to appoint him the tem- 
porary engineer at a salary at the rate of £150 per annum for six 
months on probation.. 

The Stamford staff of the Urban Electric Supply Co. has pre- 
sented a Gladstone bag to MR. HvGH HOLMES, who is leaving to 
take up an appointment with Messrs. Chamberlain & Hookham, of 
Birmingham. 

On Monday last, at St. John’s Church, Bigrigg, near White- 
haven, MR. H. P. BAYNHAM, chief assistant engineer, Whitehaven 
Corporation Electricity Works, was married to Miss E. Lancaster, of 


Moor Row, Cumberland. On the previous Saturday he was pre- 


sented by the electricity works staff and workmen with a marble 
clock and pair of bronzes. The borough electrical engineer, Mr. B. 
Sankey, made the presentation. 

MR. D. D. WATSON has resigned the position of mains super- 
intendent to the Kent Electric Power Co., to take up the position 
of chief assistant to the Waterloo and City Railway. 


General.—The marriage took place at Cairo on October 
25thof MR. ARTHUR CYRIL JENNINGS, A. M. I. E. E., of the engineering 
department of the Telephone Co., of Egypt, and Miss C. H. Mackay, 
only daughter of Mr. Chas. Mackay, of Port Elizabeth. Mr. Jen- , 
nings was formerly at Margate and Canterbury with the National 
Telephone Co. 

Mr. C. D. GREENHALGH, electrical engineer to the Malvern 
U.D.C., has been appointed electrical engineer to the Rainhill 
County Asylum, Liverpool. by the Lancs. Asylums Board. 

MR. Wm. H. BOOTEH, F. G. S., announces that his City address is 
Room 38, Broad Street Avenue, E.C. Telephone 3566 London Wall. 

It is announced that MR. H. HARMSWORTH and MR. H. CECIL 
WALKER have joined the board of R. Waygood & Co., Ltd. 

On Saturday last, the twenty-fifth year of ProF. Sir J. J. 
THOMSON'S occupation of the Cavendish Professorship of Experi- 
mental Physics, was signalised by a gathering of scientists at the 
Cavendish Laboratory, when a volume, entitled “ A History of the 
Cavendish Laboratory. 1871-1910," prepared in honour of the 
occasion, was presented to Sir J. J. Thomson by Dr. Glazebrook. 
The book contains a record of the work done in the famous labora- 
tory, and of the scientific men who have worked there. The chair 
is unique in having been held by three so celebrated men as Clark- 
Maxwell, Lord Rayleigh, and the present holder. Many famous 
scientists contributed to the contents of the book. 


Obituary.—Mn. G. H. BRovGHAM GLASIER. — We 


regret to announee the death, which occurred on November llith 


at 31, Cromwell Road, London, S.W., of Mr. G. H. Brougham 
Glasier, deputy chairman of the Charing Cross, West- End and City 
Electricity Supply Co. The deceased gentleman was also deputy 
chairman of the Suppliers’ Construction Co., Ltd., chairman of the 
Kent Electric Power Syndicate, Ltd., and a director of the Derby- 
shire and Nottinghamshire Electric Power Co. Mr. Glasier was 
70 years of age. 


NEW COMPANIES REGISTERED. 


International Railophones, Ltd. (112,503). — This company 
was registered on November 2nd, with & capital of £10,000 in £1 shares, to 
carry on the business of electricians, telegraph and telephone makers and 
operators, &c., and to adopt agreements with Railophones, Ltd., and H. von 
Kramer. The subscribers (with one share each) are :—A. Stewart, Palace 
Chambers, Bridge Street, Westminster, electrical engineer; E. L. Wellford, 
Stock Exchange, E.C., stock and share dealer ; H. von Kramer, 21, Croad End 
Road, Erdington, Birmingham, electrica: engineer ; E. Hirst, 13, Broadhurst 
Gardens, London, manager ; E. Wilson, Glynn Wynne, Penns Lane, Erding- 


. ton, accountant; T. Duckitt, 14, Hillaries Road, Gravelly Hill, Birmingham, 
, electrical engineer; W. Pike, 283, Belgrave Road, Birmingham, clerk. 


Minimum cash subscription, 10 per cent. of the shares offered to the public. 
The number of directors is not to be less than two or more than five; the first 


gare H. von Kramer and A. Stewart; qualification, £50 ; remuneration, 7 per 


cent. of the net profits, divisible. Registered office, ‘Prudential Bulldings. 


Corporation Street, Birmingham. 
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Accessories Manufacturing Co., Ltd. (112,564).— This com- 
pany was registered on November 7th, with a capital of £5,000 in £1 shares 
(4,900 pref.), to carry on the business of electricians, manufacturers of and 
dealers in electrical accessories, electrical fittings, electrical goods and sup- 
plies, &c. The subscribers (with one share each) are:—A. A. White, 298, 
Thorold Road, Ilford, traveller; J. M. Douglas, 11, Dean Street, Oxford Street, 
W., electrician. Private company. The number of directors is not to be less 
than three or more than five; the first are A. J. L. Ball, J. M. Douglas, 
A. A. White and C. E. Ball; qualification, one share. Registered office, 11, 
Dean Street, Oxford Street, W ' 7 


English. Electrical Co., Ltd. (112,639).—This company was 
registered on Novemcer 10th, with a capital of £5,000 in £1 shares. to carry on 
the business of manufacturers of and dealers in electrical, incandescent-flla- 
ment lamps or other illuminating apparatus, electric engineers and con- 
tractors, suppliers of electricity, &c., and to adopt an agreement with the 
Midland Machine Trust, Ltd. The subscribers with one share each) are :— 
E. Jardine, M.P., The Park, Nottingham; D. J. Jardine, The Park, Notting- 
ham, machine builder; J. McConnell, 6, Southey Street, Nottingham, ware - 
houseman. Private company. The number of directors is not to less than 
two or more than six; the subscribers are to appoint the first; qua ene 
one share. Registered by Jordan & Sons, Ltd., 116-117, Chancery Lane, W.C. 


Auriphones, Ltd. (112,565).—This company was registered on 
November 7th, with a capital of £1,000 in £1 shares, to carry on the business of 
wholesale and retail suppliera of auriphones and other telephonic, electric. 
magnetic, galvanic or other apparatus, &c. The subscribers (with one share 
each) are :—W. M. Crowe, 82-5, Fleet Street, E.C., managing director ; P. G. 
Wayne, A. M. I. C. E., 82-5, Fleet Street, E.C. Private company. Table A" 
mainly applies. The first directors are W. M. Crowe and P. G. Wayne, 
A.M.I.C.E. Registered office, Byron House, 82-5, Fleet Street, E.C. 


Salford Electrical Instruments, Ltd. (112.599).—This com- 
pany was registered on November 8th, with a capital of £20,000 in £1 shares 
(10,000 preference), to carry on the business of manufacturers of and dealers in 
electrical measuring instruments, meters, wires, cables and other apparatus, 
&c., as formerly carried on by the General Electric Co., Ltd., of 71, Queen 
Victoria Street, E.C., at Bow Street Works, Adelphi, Salford, Lancs. The 
subscribers (with 10 shares each) are:—J. Y. Fletcher, 71, Queen Victoria 
Street, E.C., electrical engineer; T. J. Boorne, "I, Queen Victoria Street, 
E.C., electrical engineer. Private company. The number of directors is not 
to be less than two or more than nine; the first are M. Railing and F. Solls ; 
qualification, 200 shares; remuneration as fixed by the company. Registered 
office, 67, Queen Victoria Street, E. C. 


Rosario and Western Railway Co., Ltd. (112,580).—This 
company was registered on November 7th, with a capital of £1,000,000 in £1 
shares, to acquire a concession granted in 1906 by the Legislature of the Pro- 
vince of Santa Fe, Argentina, to H. E. Tieman and Q. de Acevedo, for (inter 
alia) the construction and working of & railway from Rosario to Canada San 
Antonio, with sundry branches therefrom, to acquire, construct, eqnip, main- 
tain and work railways, tramways, telegraph and telephone lines, &c., and to 
carry on the business of an electric light, power and traction company. The 
subscribers (with one share each) are:—C. Sofiano, 25, St. Mary Axe, E. C., 
gentleman ; J. E. Tieman, 43, Grand Place, Antwerp, merchant; Q. de 
Accvedo, Machado calle San Lorenzi 1,296, Rosario, Argentina; P. B. 
Henderson, 24, Austin Friars, E.C., gentleman; F. P. Winterbotham, 6, Lad- 
broke Terrage, Notting Hill, W., gentleman; F. M. Johnson, 7, Cadogan 
Court, S. W., gentleman; H. M. Robinson, Lorne House, Oxton, Birkenhead, 
gentleman. Minimum cash subscription 100 shares, but no offer of the 
initial share capital to the public is intended; the number of directors is not 
to be less than two or more than nine; the subscribers are to appoint the first. 
Registered by Budd, Johnson & Jecks, 24, Austin Friars, E.C 


Consumers’ and Assessees’ Protection Society, Ltd. 
(112.610).— This company was registered on November 9th as a company limited 
by guarantee, with 20 members, each liable for £1 in the event of winding up, 
tu protect the interests of householders and others with regard to the con- 
sumption and supply of water, gas and electricity, or the assessment and pay- 
ment of rates and charges, &c. The subscribers are :—P. Stanley, 21, Palliser 
Road, West Kensington, W., technical secretary of an association; W. R. 
Hood, 8, Union Court, Old Broad Street, E.C., surveyor; J. F. Walker, 86, 
Basinghall Street, E.C., merchant; J. Cann, Athole House, Maple Road, 
Surbiton, J. P.; 8. Low, Westminster House, Great Smith Street, S. W., 
publisher ; J. Morgan Richards, jun., 46, Holborn Viaduct, E.C., merchant; 
W. R. Semken, 17, Penford Street, Myatt's Park, S. E., law student. The 
Hed cu is vested in a council. Registered office, 12, New Court, Carey 

reet, W.C. 


Glantawe Electric Supply Co., Ltd. (112,615).—This com- 
pauy was registered on Noveinber 9th, with a capital of £10,000 in £10 shares, 
to carry on the business of proprietors of an electric light undertaking at 
Glantawe, Ystradgynlais, Brecon, or elsewhere in Wales. The subscribers 
(with one share each) are :—E. Lewis, Glais S. O., Clydach, Glam., mining 
engineer; E. J. Evans, Glais S. O., Clydach, Glam., provision merchant; R., 
Gwilyn, Glais S. O., Clydach, Glam., colliery secretary; J. Jordan, Glais S. O., 
Clydach, Glam., gentleman; D. W. J. Glyncoch, Clydach, Glam., farmer; 
M. E. David, Glen View, Glais, Clydach, Glam., railway official; W. J. 
Stephens, Bryneved, Sketty Road, Swansea, colliery proprietor. Privato com- 
pany, E. Lewis is the permanent managing director. Other directors to 
appointed by the company; qualification, £200. Registered by Alfred H. 
Atkins, Ltd., 27-8, Fetter Lane, E.C. 


Electric Safety Boiler Cleaner, Ltd. (112.686).— This com- 
pany was registered on November 12th, with & capital of £25,000 in 20,000 7 per 
cent. participating preference shares of £1 esch and 100,000 deferred shares of 
1s. each, to carry on the business of cleaners and repairers of boilers, build- 
ings, bridges and ships, &c. The subscribers (with one participating prefer- 
ence share euch) are:—4A. Murray, 6, Lloyds Avenue, E.C., consulting 
engineer; W. J. Jennings, 2, Netley Road East, Brentford; L. Pitches, 9, 
Edgecombe Road, Camberwell, S. E., clerk; B. Norman-Sinclair, 35, West- 
bourne Gardens, W., physician; H. Board, 13, Bruton Street, W., valet; J. 
Savage, 13, Bruton Street, W., manager of chambers; W. Comery, 6, Lloyds 
Avenue, E.C., engineer. Minimum cash subscription, 100 participating pre- 
ference shares. The number of directors is not to be less than two or more 
than nine; the first are Lord Louth and 8. D. Thomas; remuneration, £200 
each per annum (chairman, £250). Registered by Marlow & Patey, 8, Regent 
Street, Pall Mall, 8.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Spaznoletti, Ltd. (94,417).—Particulars of 212.500 debentures, 
created by resolutions of August 12th and October 22nd, and secured by trust 
deed dated October 22nd, 1907, Aled pursuant to Sec. 93 (3) of the Companies’ 
Consolidation) Act, 1905, the amount of the present issue being 42,000. Pro. 
perty charged: Goldhawk Works, Shepherd's Bush, W., and the company's 
undertaking and property, n and future, including uncalled cupital. 
Trustees: J. E. BymgnniéYt], Goldhawk Read, Shepherd's Bush, W'., and 


G. J. I. Nicholson, Alban? Chambers, York Street, Westminster, 


E. M. F., Ltd. (104,699).—Debenture dated October 15th, 1910. 
to secure £2,000, charged on the company's undertaking and rty, ptevent 
and future, except uncalled capital. Holder: W. Bein, 18, Clarendon 8treei, 
Warwick Square, N. ] . vs 


London Telegraph Training College, Ltd. (92.861) —4 
memorandum of satisfaction in full on October 20th, 1910, of debenture dai 
March 94th, 1909, securing £100, haa been filed. . 4 


British Electric Traction Co., Ltd. (19,855).—Réturn date! 
July lst, filed October 18th, 1910. Capital, £4,000,000 in £10 shares (jr 
preference); 161,437 preference and 138,901 ordinary shares taken up; £10 pe: 
share called up on 142,500 preference and 117,926 ordinary; £2,604,200 paid, 1 
addition to £7 10s. on five shares forfeited; £948,120 considered as paid: - 
18,937 preference and 15,375 ordinary. Mortgages and charges, 41. 916,88. 


Aron Electricity Meter, Ltd. (58,650).—Return dated Jn 
Sch, filed August 24th, 1910. Capital, £250,000 in £1 shares (125,000 prefesenc:: , 
124,896 preference and 125,000 ordinary shares taken up: £1 per share call 
up on the preference; £124,948 10s. paid, including £52 10s. on 104 preference 
shares forfeited ; £125,000 considered as paid on the ordinary shares. Mon. 
gages and charges, £32,200. 


Charles A. Day & Co., Ltd.—-Second debenture dated October 
18th, 1910, to secure £100, charged on the coment > gre rty, present and 
future, including uncalled capital. Holder: J. Welch, Hibel Road, 
Macclesfield. - 


Windsor Electrical Installation Co., Ltd. (46, 186).— Ded 
of further charge and a debenture (as collateral! security), both dated Noren. 
ber 8th, 1910, to secure £4,500, charged on certain freehold and leasebold pro 
perty in New Windsor, and the company’s undertaking and property, presen! 
and future, including uncalled capital. Holders: Royal Exchange Assurance: 
of the Royal Exchange, London. t 
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. CITY NOTES. 


West India and Panama Telegraph Co., Ltd, 


THE sixty-seventh ordinary general meeting of this company vi 
held at Winchester House, E.C., on Wednesday, November 16th, Mr. 
W. B. Kingsford presiding. 

In proposing the adoption of the report (see ELECTRICAL REVIEV. 
page 796), the CHAIRMAN said he had several satisfactory state 
ments to make to the meeting. The revenue for the six month 
under review showed an increase of £4,963 over the correspondinc 
half of last year. The traffic receipts were also encouraging, abor- 
ing an increase of £4,649 for the corresponding period. This was 
partly accounted for by the increased trade with other Colonie: 
The traffic receipts just mentioned were the best the company bai 
experienced for 20 years. The expense of repairs to cable wai 
somewhat less, but the expenses of the stations rather more. In 
this connection he might mention that the cable ship Her 
Holmes had been idle and laid up in harbour for two montha n» 
repairs being needed, thus effecting a saving in coal a 3 
decreased expenditure.in eable. They would notice that expense 
were charged for 23 stations, against 21 in 1909. The two ner 
stations at British Guiana and Trinidad were erected tor 
the installation of wireless telegraphy. The reeult of the 
half-year's working “was a balance of £21,240, which te 
directors propose to deal with as follows: £1,000 to reserve p" 
ment of dividend on first and second preference shares and a di"! 
dend of 1s. per share, free of income-tax. on the ordinary Sa 
This, he thought, was a matter for congratulation, as the ordine? 
shareholders had received no dividend since June, 1900, and mirs: 
be taken as an indication that in the near future their prospe" 
might be very much brighter. At the Royal Commis ion recent; 
held to inquire into the relations of trade between Canads anl 
West Indies and other places, he had given evidenoe with referee» 
to telegraphic communication. The report of this Commission *¥ 
now published in a Blue Book, and any proposals arising out 
that report would be carefully watched by the directors m il 
best interests of the shareholders. It might also interest the 
present to know that Trinidad was the home of the famous Piu? 
Lake. Several companies were prospecting for oil in this regu" 
and he believed a good beginning had been made. The share: 
holders would, no doubt, very heartily wish these companies succé. 
because of the increased business likely to accrue to the compat’. 

Mn. HENRY HOLMES seconded the motion, and compare t 
early days of struggle with the present ones of prosperity. 

The motion was then adopted. rr 

In reply to votes of thanks to the directors, the CHAIRMAN 3* 
that unless unforeseen contingencies arose between now i 
December, all things pointed to a very prosperous half-year. » 
proposition from a shareholder that a sum be divided between : 
directors and staff in recognition of their services in bringing 8" 
the improved position, was deferred to a later meeting. 


Castner-Rellner Alkali Co.—The directors’ repor $1 
the year ended September 30th states that the net profit is i^ 15 
making, with the amount brought forward, £180,395. af 
deducting debenture interest and the interim dividend at th de » 
122 per cent. per annum, there remains £143,284, out of * e 
directora recommend placing £32,500 to depreciation A 
£45,000 to the general reserve, £50,625 is required for yA 
of a final dividend of 114 per cent., making 173 per HN or 
year, and £15,159 Do foyward. The debenture debt ht" 
reduced from £250,000 to £200,199. 
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Eastern Telegraph Co., Ltd. 


Bin JonN WorrE BARRY, K.C.B. (chairman), presided on the 
9th inst. at Electra House, E. C., over the . ordinary 
general meeting of the above company. 

In moving the adoption of the report (see page 755) the CHAIR- 
MAN said the gross revenue for the half-year under review amounted 
in round figures to £664,500, as against, for the corresponding half- 
year of 1909, £592,600, or an increase of £71,900. The message 
receipts showed a satisfactory increase of £68,100 when compared 
with the corresponding period of 1909, and this improvement was 
apread over practically every branch of the traffic. This was satis- 
factory, as nothing of a politically untoward nature had happened 
during the half-year to account for the additional revenue, and the 
increase appeared to be due to general improvement in trade. 
Interest on reserve fund investments and on cash at bankers on 
deposit, &c., was £3,800 more this half-year than in the half-year 
to June, 1909. Turning to the expenditure side of the revenue 
aceount, the total expenses for the half-year amounted in round 
figures to £283,800, as against, for the corresponding period of 
1909, £278,900, or an increase of £4,900, Expenses in London showed 
an increase of £850, and expenses at stations were £10,900 more than 
for the corresponding half-year of 1909. Of this latter figure 


about £4,000 was in respect of salaries and wages due to auto- 


matic promotion and a slight augmentation in the number of staff ; 
the remainder of the increase was spread over practically all the items 
of expenditure included in this abstract. During the half-year ex- 
pensesamounting to £5,400 were incurred in connection with the 
prolongation of one of their concessions fróm foreign countries. 
The items to which he had referred accounted for an increase in 
expenditure, when compared with the corresponding half-year, of 
£17,150, but, on the other hand, expenses attending maintenance 
of cables were £12,400 less this half-year than they were in the 
half-year to June, 1909, which was due to the circumstance that 
only 215 knote of cable were expended on repairs this half-year 
against an expenditure of 405 knots in the half-year to June, 1909. 
The increase in the message receipts had enabled them to meet the 
additional working expenses to which he had referred, to transfer 
to the general reserve fund £175,000, a sum rather larger than 
usual at the end of an interim half-year, and to carry forward 
nearly £60,000. On the subject of the general reserve fund, he 
would remark that, to those who had not followed the policy of 
the boerd, the importance of maintaining a large reserve fund 
might possibly not be fully appreciated, and, if this vital question 
was considered merely from a superficial standpoint. the amount at 
present accumulated might be thought by such persona to be un- 
duly large. But stockholders who had been present at these 
meetings, or those who had either read his remarks or the remarks 
of his predecessors on the subject, would fully understand the need 
for substantial reserves in such an enterprise as theirs, and appre- 
ciate the comforting feeling of security which, was thereby engen- 
dered. Rather more than ten years ago it was considered very 
important to strengthen their system between Great Britain and 
Australia by an alternative route ria St. Vincent-Ascension-St. 
Helena-South Africa-Mauritius and Cocos Island. This scheme, 
together with other important cable requirements which developed 
about the same time. entailed the expenditure of a very large 
sum of money: but the financial burden was rendered bearable 
from tbe fact that the company, as well as the Eastern Extension 
Co., was able to draw largely upon its reserves. These new cables 
bad materially helped them to hold their own against the Govern- 
ment subsidised cable across the Pacific, and preserve a larger share 
of the Australian traffic than they would otherwise have been able 
to do. In consequence of the substantial sums which they had been 
able to withdraw from reserve, the capital expenditure on account 
of cables during the last 10 years had only been increased by 
# 350,000; whereas during the same period 2} millions had been 


spent on cables, and the total so charged against reserve from the . 


formation of the company to date amounted to no less a sum than 
£4,600,000. Just consider what the position of this company would 


have been had they distributed the whele of the surplus reserve. 


instead of adopting the course which they had pursued. In order 
to meet the large expenditure, it would have been necessary to issue 
additional capital, often at inopportune times, and thereby creating 
a serious permanent charge against revenue. In that case, they had 
no hesitation in stating that the financial status of the company 
would have been very different from that upon which they had every 
reason to congratulate themselves to-day. The advantages of an 
ample reserve fund were many, not only to the stockholders, but to 
the Government and the telegraphing public as well. They were 
always in a position to maintain their system efficiently, and renew, 
when necessary, any portion which might deteriorate through ajre 
and other natural causes. When the latter operation was decided 
upon, cable of greater carrying capacity was substituted. Their 
reserves enabled them to reply to threatened or actual competition 
by other countries, a factor which would probably bulk more largely 
in the future than it had done in the past for the reason that some 
foreign Governments were no longer content to see the success of 
their companies without having cables of their own nationalities. 
As he-had shown, the reserve fund had enabled them to increase the 
carrying and earning powers of their system, and had thereby 
made it possible to bring into force large reductions in rates, especi- 
ally during recent years. So much had been said in the past 
on the subject of reserves, that it might appear he was unduly 
labouring the point; but he was imbued with its importance, and 
was convinced that the stability of the company was in a great 
measure due to the policy which had been pursued so consistently 
from the first, of maintaining substantial reserves. The associated 
telegraph companies could not stand stil. They must follow the 


fag." Sometimes negotiations dragged along slowly, but at other 


times matters developed rapidly, and they must be prepáred to aot 
promptly should occasion arise, It was so much easier to do so 
with success when they had the 9 at their e 
They had in contemplation some important renewals on some of 
the older sections, the cost of which would be charged against the 
general reserve fund in the usual way. Whenever a repair was 
effected.a certain amount of renewal work was done in the opera- 
tion, but it wag sometimes more economical to renew more exten- 
sively than was actually required to restore communication. This 
might be considered: necessary as a preventive against the inter- 
ruption of a particularly important section, or it might happen that 
the probable saving in the cost of future repairs alone might justify 
the larger expenditure. Owing to the further depreciation in 
British Government and British railway securities, they had con- 
sidered it advisable to transfer an additional sum of £50,000 from 
the reserve fund as a provision on account of. investment fluctua- 
tions," making a total of £230,000, In conclusion, he was glad to 
gay that the traffics continued satisfactory, and he did not think 
the company had ever been in a sounder position to carry out the 
requiremente of the public than at the present time. 

SIR JOHN DENISON PENDER, K.C.M.G., seconded the motion, and 
it was carried without discussion. l 

The Marquis of Tweeddale and Sir J. Albert J. Leppoc 
Cappel were re-elected directors, and the meeting closed with a 
vote of thanks to the board and staff, proposed by Mg. NEWTON. 


Western Union Telegraph Co. 

THE report for the year ended June 30th states (according to the 
Financier) that early in the year the executive committee appointed 
a special auditing committee to examine the accounts and account- 
ing methods of the company, and authorised the committee to 
employ such expert assistance as it deemed advisable for that pur- 
pose. Acting under this authority, the auditing committee engaged 
Messrs. Price, Waterhouse & Co., with the assistance of engineering 
experta selected by them, to value the physica] property and other 
assets, to cheok up the liabilities, and to recommend such changes as 
might be found necessary to bring the company’s accounting 
system up to the best modern standards. A copy of the accountant's 
report has been mailed to each stockholder. This report shows that 
there has been no change in the outstanding capital stock during 
the year. The funded debt shows an apparent increase of 
$1,927,000, although, in fact, it has been reduced $2,000,000 by the 
purchase of that amount of the company's 4 per cent. convertible 
bonds. The increase, as shown, is due to the fact that bonds "id 
subsidiary companies, assumed or guaranteed by this company, to 
the amount of $7,000,000, less held in the treasury. $3,043,000, 
making a net outstanding obligation of $3,957,000, have not, here- 
tofore, appeared as a liability in the reporta of the company. While 
the surplus has been reduced by charges made against it, as 
explained in the report of Messrs. Price, Waterhouse & Co., the 
assets of the company are substantially in excess of its outstanding 
capital and debt, and provision has been made for cable reserve 
and contingent liabilities not heretofore taken into account 
The number of messages transmitted during the year was the 
largest in the history of the company, and shows @ increase of 
7,081,966 over the number sent during the previous fiscal year. 
The increase in the number of offices was 501. There was added 
during the year 2,487 miles of pole and cable mileage, and 46,649 
miles of wire, of which 30,515 miles were copper. The total wire 
mileage is now 1,429,049, of which 530,517 miles are copper. On 
December 15th. 1909, a contract was made between the company 
ənd the American Telephone and Telegraph Co., providing for the 
joint use of plant and operating facilities, which will, when fully 
worked out, add greatly to the efficiency of the service and 
economical operation of both companies. The dividend has been 
continued at 3 per cent., because, in the opinion of the directors, no 
change should be made in this rate until it is determined what, if 
any, further charges should be made on account of depreciation or 
reconstruction, and until such rearrangements and improvements in 
the property shall be made as will enable new improved and 
extended facilities to be given to the public. 


May-Oatway Fire Appliances, Ltd.—The accounts for 
the year ended December 31st, 1909, show a loss of £2,308, a result 
which is, the directors state, mainly due to restricted business con- 
sequent upon the severe competition the company has had to contend 
with. According to an abstract of the report in a financial daily, 
with a view to minimising the present competition, and also to 
strengthening the position of automatic fire alarms as a whole, 
negotiations are in progress for the amalgamation of the principal 
alarm companies. 


R. Hornsby & Sons, Ltd.—The directors recommend a 
dividend on the ordinary and new shares for the year ended . 
September 30th, 1910, at the rate of 6} per cent. per annum, less 
income-tax, placing £15,000 to reserve, £1,000 to extensions fund, 
and carrying forward £4,392. 

of La 


Continental,—FnaNcE.—The balance-sheet, 
Société Industrielle des Telephones, of Paris, for the last financial 
year shows a profit of £67,051, as compared with £78,032 in the 
preceding 12 months. 

GERMANY.—The Berliner Electricitatewerke Gesellschaft, of 
Berlin, reports a net profit of £492,469 for the last financial year— 
an increase of £82,643 over the preceding 12 months. 
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Edison and Swan United Electric Light Co., Ltd. 


MR. HENRY WOLFENDEN (chairman) presided on Thursday last 
week, at Winchester House, E.C., over the twenty-seventh annual 
meeting of this company. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, page 754), said the result of the year's trading 
had been to the board, as it must be to the shareholders, of a dis- 
appointing character, but the explanation was not far to seek. 
Briefly it lay in the fact that the manufacture of electric incan- 
descent lamps, which was their main business, had been 
revolutionised during the past few years. The carbon lamp had 
been largely superseded by the metal-filament lamp, and naturally 
they had had to adapt themselves to the new order of things, and 
this had been à long and costly procedure. In the first place, the 
selling price of carbon lamps had suffered in view of the generally- 
reduced demand for this type, and consequently the profit attend- 
ing their manufacture and sale had necessarily dwindled. He 
might just say, however, that in point of numbers they had not felt 
the reduced demand so keenly, perhaps, as some of their com- 
petitors, seeing that their sales in number, had remained stationary 
in comparison with those of the previous year, but the money 
realised was 13 per cent. less. They had materially reduced their 
stocks of carbon lamps during the year. In the second place, the 
difficulties attending the production of a new and costly type, such 
as the metal-filament lamp, had been great. During the year under 
review, they had done much valuable work in successfully over- 
coming their final difficulties, and now their production of these 
lamps was both large, and of the highest quality, and they were 
giving every satisfaction to users as was shown by their 
receiving repeat orders of increasing magnitude constantly. 
During the earlier part of the year, however, the costs 
of production were very high, but in the case especially 
of a new manufacture, this was almost inevitable. Much 


work of an experimental character had had to be done, and the cost 


of this had had to be borne out of revenue. Strenuous efforts, how- 
ever, were made to reduce these costs, and he was glad to say they 
had been successful in this direction. In fact, they might now 
congratulate themselves on being in a position to produce the best 
quality of lamps in large quantities at a very reasonable cost 
indeed, regard being had to the expensive nature of the article dealt 
with. Unfortunately, the year under review did not derive its 
share of benefit from these lamps, and, as he had said, they were 
disappointed, and the more so as, in their previous year's report, 
they ventured to look forward to a remunerative trade in the future. 


They did not, of course, indicate any particular year, or the year 


ending June last, as the year in which that improvement would 
crystallise, but they now ventured to express the hope that the 
current year would reap full advantage of the steps they had taken 
and would show a marked improvement as a consequence, judging 
from the results produced in the months which had elapsed since the 
close of the financial year, which had been of a very satisfactory 
character. As to the prospects of a demand for metal-filament 
lamps, they thought the field for their use should be a widely 
expanding one, owing to the economic result from their use and the 
improved light they gave. These facts should largely extend the 
use of electricity, and so increase the demand for lamps. One 
special direction in which the demand should be very large 
was high caf&dle-power lamps, which were now being intro- 
duced. These ought largely to supersede arc lamps and gas 
for street lighting and for large spaces, whether outdoor or 
indoor. They were producing these lamps in all candle-powers up 
to and including 1,000 candles. In addition to the lamp business 
they manufactured and sold fittings and accessories, and many 
other articles. The value of their turnover in these had kept up 
and showed a slight increase on the previous year, and this increase 
had been accentuated since the close of the year. Turning to the 
net revenue account, they had made the same allocations as in the 
previous year to depreciation of buildings, plant and stock, although 
this had involved some reduction in the carry forward. In the 
balance-sheet, on the liability side, they would notice two lines read- 
ing “5 per cent. second debenture stock, £100,000 issued as security 
against loans.“ This seemed very formidable, but was not so in 
reality. Their loans were not increased beyond the figures shown 
in the previous year, but, on the contrary, they showed a reduction. 
They would also notice that creditors’ balances were £52,701, against 
£53,175 in the previous year. When the loans were paid off this 
debenture stock would, of course, come back into their possession. 
On the asset side of the balance-sheet the freehold and leasehold 
property and plant showed little variation, but were slightly up; 
and their expenditure on capital account, which was given at about 
45, 000, would now be a decreasing figure. Their stocks were lower, 
being £169,864, against £107,767 last year, a decrease of £6,803. 
Their debtors were up by £4,889, being £55,900, against £61,011 
last year. The investments were reduced, owing to some deben- 
tures they held having been paid off at a slight premium. The 
market value of the remaining investments was & 400 to £450 
below the sum at which they stood in the balance-sheet, but they 
anticipated that later on this deficiency would be made up. Their 
interest in the Altrincham Co. remained practically unchanged, and 
they regarded this as a very valuable and important asset. It was 
paying a 7 per cent. dividend, and so far as they could see they 
looked forward to & continuation of that. In conclusion, he 
might say that, if no new discovery of an unexpected nature arose, 
they looked forward to being ableto meet the shareholders next 
year with figures of a much more favourable and encouraging 
character, and meanwhile he could only ask them to exercise 
p and confidence, which he believed would soon earm their 
reward. 
Mr, E, B, ELLICE CLARK seconded the motion, 


MR. WATSON remarked that, in common with other shareholder, 
he was disappointed at the report, but the Chairman had giren a 
most reasonable explanation, and it was apparent to him that they 
were going on the right road to prosperity. 

Mr. LEA SMITH said everyone who knew anything about electric 
light was aware of the great changes which had taken place, and 
it took time to get over these changes. Therefore, although the 
shareholders were not doing well, he thought they ought to attend 
the meetings and show their sympathy with the board. 

Mr. Cross asked how much of the stock represented the old 
carbon lamps. He also said that a rival company appeared to be 
going ahead and their lamps were fitted in the room they wen 
meeting in. 

The CHAIRMAN said the stock of carbon lamps had been cor. 
siderably reduced, but he had not the figures of the different stocks 
before him, but the only increase in stock had been in the metal. 
filament lamps, which, of course, was necessary. Every effort was 
being made to push the sales, and they were increasing week by 
week. They were satisfied with the rate of progress being made. 

The report was then carried, and the retiring director re-elected. 


Cleveland and Durham Electric Power, Ltd. 


AN extraordinary general meeting was held at the Station Hotel 
Newcastle, on November 14th, for the purpose of confirming the 
resolution passed at the last extraordinary meeting. This reslu- 
tion reduced the capital of the company from £1,000009 te 
£109,000. Mr. Falconer, M.P., presided. 

The CHAIRMAN formally moved the motion and MR. Hobart 
ARMSTRONG seconded. 

Mr. GEMMELL said that before the resolution was put he should 
like a little more information regarding the relations of the Tyne 
side Electric Development Co. Ltd. to that company. In the 
statement issued to the shareholders it was said the debenture 
holders were friends of the company and were represented by th 
Tyneside Electrical Development Co., Ltd." What did that mean 
Was the Tyneside acting purely as friends in need, or wait? 
derive any benefit or consideration from that company, and was i 
to exercise any control over that company on behalf of the 
debenture-holders ? 

The CHAIRMAN explained that the Tyneside Development Co 
were the trustees for the second debenture-holders, and ererci«d 
all the functions which trustees generally exercised. The company 
necessarily received all the information with regard to the power 
company which trustees for debenture-holders were usually entitled 
to. They had not, in fact, exercised any control. The costs of ths 
trustees were paid by the company, as they always were in the case 
of trustees, They were simply discharging the duties which ¥en 
usual in such cases. 

Mn. GEMMELL said he did not think the answer was satisfactory. 
Proceeding, he said he did not think the scheme was adequate, bu: 
that its terms were too onerous, being, as they were, close upon 
7 per cent. for the money to be received. In view of the proceed: 
ings at the last annual meeting, at the first meeting on October 2th 


and the chairman's want of frankness at that meeting, he intended 


to vote against the scheme in its entirety as a protest against the 
financial, commercial and technical policy, which, in his opin ben 
had brought about the present crisis. N . 

The motion was then put and carried, with one dissentient. 


A separate meeting of the deferred shareholders was then held. 
the Hon. Mr. James presiding, when the following resolution *» 
carried unanimously :— 


That this meeting hereby confirms the agreement dated October Mtb, 124. 


and expressed to be made between the said company of the first part, Pure 


McBain on behalf of himself and all other the holders of the deferred um 
in the capital of the company of the second part, William Spicer on " di 
himself and all other the holders of the ordinary shares in the ca M nul 
company of the third part, and John Hobart Armstrong on behal of the p" 
and all other the holders of the preference shares in the capital of tbe Bin 
pany of the fourth part, and declares that the said agreement and the spt 
resolutions of the said company therein mentioned are to be binding upos 
holders of the deferred shares in the capital of the company. 


The ordinary shareholders met under the presidency of Xr 
Falconer, and a resolution in essentially similar terms. 

At the meeting of the preferred shareholders a resolution ee 
to that adopted at the other meetings, was moved by ME. FALCON ý 
seconded by the Hon. MR. JAMES, and carried with one diseentie 

The CHAIRMAN, at the conclusion of the business, said t af 
thought it right to say a word with regard to the qe 
remuneration of the engineers, which was raised st the d 
meeting, when it was not in order. That rem uneration 
originally fixed with the engineers on behalf of the bein , 
the late Sir John Milburn and himself, They realised that rae 
enterprise upon which they were entering, it was essen. eren 
they should have the engineering thoroughly efficient m “t: 
respect, and that in carry ing out a system which in many they 
was new, and which had to be carried out on & large 5 ‘ot 
should have the engineering staff fully and efficiently prov! 
They accordingly stipulated with the engineers that there sho 
certain special members of the staff entirely set ol g le. 
pose of the Cleveland and Durham Co., and they also stipuls tb the 
certain other payments should be made in connection pk of de 
engineering. In addition, they stipulated for the 1 work 
engineers not only in the designing and supervising 2 of tb 
but they had their assistance in regard to the general po ther N 
company, and in regard also to the various pent vit 
had to make. The making of agreements, in conne 
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a company like that, with other companies and with consumers, 
was almost as difficult as the engineering of the plant. They 
must find a method of suiting the requirements of every oon. 
sumer, and of framing an agreement which would be perfectly 
fair to the consumer and to the company, and that was a task 
of no little difficulty. In connection with all the various agree- 
ments they had made, they had had the assistance of the engineers. 
That was the scope of the engineering assistance which they had 
had from their officials, and what they had paid to them extra was 
in respect of cases where they insisted upon special engineering 
assistants being got and devoted entirely to the company outside 
the ordinary engineering construction. While those assistants were 
responsible to the engineers, the engineers did not make any profit 
out of their labour, for which the company paid. Apart from that, 
the basis of the agreement with the engineers was that they re- 
ceived 5 per cent. upon capital expenditure, but they provided all 
the staff necessary for the designing and carrying out of the work, 
they paid their own travelling expenses and everything else. Sir 
John Milburn and himself thought they had made a very hard 
bargain with the engineers. and both of them had considerable 
experience in connection with such arrangements. He had asked the 
engineers to allow him to examine the amount of remunera- 
tion they had received for their professional services, apart 
from their expenditure on their staff and other office expenses. 
They had received from them in all, over and above all outside 
expenses to which he had referred, the sum of £14,127, and they 
had paid out of their pockets £9,294, leaving as a total remunern- 
tion, for 44 years of their professional time, the sum of 44, 900. In 
connection with that they had had practically the exclusive work 
of Mr. McLellan, one of the partners, who had resided in Middles- 
brough for the greater part of that time, and had devoted himself 
entirely to that work; and having regard to the magnitude of the 
enterprise which they had engineered- à great part of which was 
in connection with the utilization of waste heat- and having regard 
to the other work they had given in connection with the company s 
agreements, and general policy, he did not think anyone would, 
for a moment, say that a remuneration at the rate of a little over 
£1,000 per year was anything but what he had described it at the 
last neeting--a very moderate remuneration indeed. He might 
also add that their engineers held stock between them to the 
extent, he thought, of £5.300, so that any suggestion such as was 
made at the last meeting that those engineers had been reaping a 
benefit at the company s expense, and that the company was being run 
for their benefit, was absolutely unfounded. The problem theengineers 
had to deal with was much greater than the harnessing of a water- 
fall and the turning of it into power. The collecting of the waste 
heat of a large area and its utilisation in such a system as theirs was 
one of the engineering feats of the present day. There was no 
other area in which the same thing had been done, and, he thought, 
it would be a very ill return that the shareholders would make to 
those engineers if they allowed the suggestion to be made that, so 
far as they were concerned, there was anything on their part except- 
ing an acknowledyment of the gratitude which they owed them. 
These were the facts, and he thought it well, especially as the 
remarks made at the last meeting were published in the Press, to 
take that first opportunity of putting them before the shareholders 
of the company. 

MR. SPICER moved. and Mr. GEMMELL seconded, a vote of thanks 
to the chairman. l 


Western Telegraph Co., Ltd. 


THE seventy-fourth ordinary general meeting was held on 
the 9th inst. at Electra House, Finsbury Pavement, Sir J. Wolfe 
Barry, K.C.B. presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, page 754), said that the continued development 
and progress in the commercial conditions of the great countries of 
South Ámerica were very remarkable, and the report and accounts 
would have shown them that the company had shared in the general 
prosperity. "Their system of submarine cables had been of much 
service to those countries in affording adequate means for speedy 
and accurate communication with the rest of the world. Comparing 
the accounts with those for the corresponding period of last year, 
the message revenue showed an increase of £44,000. The net 
revenue was increased by about £15,000. "The cost of adminis- 
tration of the stations abroad was higher by £14,100. This 
increased expense had taken place in the following items: In 
salaries and wages, due to a larger proportion payable in 
connection with the joint station in Buenos Ayres, in annual 
promotions and extra clerical labour at their other offices, in 
expenses of training operators and passages of extra staff, and in 
electrical instruments and apparatus. They had increased repairs to 
buildings, including an amount paid in lieu of reinstating their 
former offices in Rio de Janeiro on the termination of the lease, 
and alterations to the offices in Buenos Ayres and other places. 
The rise in the rates of exchange in Madeira, St. Vincent and 
Brazil had also added to their expenses. The working expenses 
increased by £15,097. Much of this extra cost was, he hoped, 
of a non-recurrent nature, although it must be admitted that 
Working expenses appeared to be increasing in all the countries 
served by the company, and also in other countries. After 
providing for debenture stock interest and income-tax, there 
remained a balance of £230,034, plus the amount brought 
forward, making a total of £236,013, which was to be dealt 
With as stated in the report. Although considerable sums had 
been transferred from revenue to the general reserve during 


the last 12 months, the total of that fund was now about 


£385,000 less than at June 30th last year, owing to the 
withdrawal during the 12 months of nearly £700,000 for new 
cables, &c, Another cable was being now manufactured, and would, 
he hoped, be Jaid between St. Vincent (Cape Verd Islands) and the 
Island of Ascension by the end of next month at a cost of something 
over £300,000. At the general meeting in November Jast year he 
mentioned that negotiations were being conducted with the Govern- 
ment of Brazil for the submersion of a cable between Ascension 
and Rio de Janeiro. These negotiations had not yet been brought 
to a successful conclusion, but should they be so the cost of that 
cable would amount to over £300,000 They had thus in view very 
considerable demands on their reserve fund at no distant date in 
order to keep abreast of the necessities of their traffic. 1t was to be 
borne in mind in connection with future revenue that the company 
had made a reduction in their tariff of 75 centimes per word 
between Argentina. and countries outside South America in con- 


' sideration for certain privileges contained in the concession récently 


granted the company by the Argentine Government. This 
reduction had only affected one month out of the six months 
under review, but amounted to a considerable sum. It was, of 
course, to be hoped that the reduction might be partly met 
by increase in traffic. It was further to be remembered 
that before many months elapsed they would have to encounter 
the competition of the German cable between the Canaries, 
West Africa, and Pernambuco, which it was expected would be 
laid in February next. For some considerable time the board had 
been endeavouring to secure a suitable building or site in Buenos 
Ayres for offices in lieu of those which they at present occupied as 
tenants upon a precarious tenure and which did not now meet their 
requirements. Several properties were offered to their agents at 
prices which equalled and in cases exceeded those ruling in the City 
of London, and they were advised that it was probable that the 
value of land in the commercial quarter of Buenos Ayres would 
continue to increase rather than decrease. Ultimately they had* 
lately secured a good site, occupied by an old building, in the 
mercantile part of the city. It would be necessary to remove the 
existing house, and it was their intention to erect a building 
which would not only provide ample accommodation for their growing 
needs but enable them to let out a portion to suitable tenants, and 
they hoped that the rents received would assist in yielding a fair 
return upon the outlay, which was roughly estimated at £75,000. 
In order that cable-repairing steamers might be enabled if necessary 
to communicate with other vessela and with radio-telegraphic sta- 
tions ashore, the Associated Cable Companies decided to install wire- 
less apparatus upon their vessels, and the cable steamer Norseman was 
recently so fitted. This system of communication might at times 
prove extremely valuable to vessels needing assistance and possibly 
in thesaving of life, while promising to be useful to their ships 
and the public. 

SIR JOHN DENISON-PENDER, K.C.M.G., seconded the resolution. 

Mz. GEoRGE ENNIS congratulated the board upon the 
successful manner in which they continued to carry on the com- 
pany, and said it was a matter of great satisfaction that their 
finances were in such a condition that they could easily afford to 
take nearly half a million from the reserve fund. 

The report was adopted. 


i 


Prospectus,—Aritish Insulated and Helshy Cables, Lid.— 
This company has this week been offering for subscription (the list 
wasto close yesterday) an issue at par of £200,000 5 percent. mortgage 
debenture stock, part of an authorised issue of £500,000. This issue 
will form a floating charge upon the whole of the undertaking 
and assets, subject only to the existing issue of £500,000 4j per 
cent. first mortgage debenture stock. The prospectus states that 
since the amalgamation of the British Insulated and the Telegraph 
Manufacturing Companies in 1902 the operations have been largely 
extended, and the present issue is made " in view of the present and 
future requirements of the business." 


Canadian Electrical Conibine.— The Financier recently 
stated that the proposed amalgamation of the Montreal Street 
Railway Co. with the Canadian Light and Power Co. had been 
agreed to without opposition. A circular recently issued by the 
Montreal Street Railway Co. to its shareholders recommended & 
close working arrangement with the Montreal Light, Hent and 
Power Co. and the formation of a holding company into which the 
securities of the two companies would be exchanged. To carry out 
the project it was necessary that at least 51 per cent. of the stock 
of both companies should be voted, and evidently the necessary 
majority hes been forthcoming." 


Provincial Tramways Co.— The accounts for the 
financial year ended September 30th, 1910, subject to final audit, 
have been submitted to the directors and they will recommend a 
final dividend of 9d. pershare on the ordinary £1 shares. This. 
with 8d. per share paid in June last, will make a total of 1s. 5d. per 
share. The directors have set aside & 8,000 for reserve and depre- 
ciation in respect of various undertakings the property of the com- 
pany, and have set aside £350 towards writing oft the expenses of 
the issue of the debenture stock and £217 the costs and expenses of 
the reduction of the ordinary capital. The balance to be carried 
forward will be £2,831. 


-. Anglo-Portuguese Telephone Co., Ltd.—The direc- 


tors have declared an interim dividend at the rate of 3 per cent., 
free of income-taz. Dividend warrants will be posted on Novem- 
ber 30th, l : we c ER | 


ILECTRIO TRAMWAY AND RAILWAY 


— — 


Locality. 


Aberdeen 
Ayr i 
Bath .. 
Belfast 
Birkenhead.. 


~ 


Birmingham Corp. 


Blackburn .. 
Blackpool Corp 


Blackpool- N 


t Bolton " 
Bournemouth 
Brad ford 

Brighton  .. 
Bristol T 


Airdrie 
Barnsley . 
Burrow 
Cavehill . 
Devonport 
Gateshead 
Gravesend 
Greenock.. 
Hartlepool 


ae i 


Brit. Elec. Trac. Co., 


Kidderminster .. 


; Leamington 
Merthyr 
Metropolitan 
Middleton 


Mid.Joint Com’ tee, 


Oldhain—Ashton 


t 


Potteries . 
Rothesay. 
Southport 


Peterborough 


Bourhport an 


15 oe 
Tynemouth 


Weston-s-Mare .. 


Worcester 
Wrexham 


Yorks. Wool. Dist. 
Mise e 


Burnle 


. 


ey d 
Burton-on- "Trent is 


Bury 
Cardiff 
Carlisle 


Chatham m Dist. 


Cork .. 
Croydon 
Darlington .. 
t Darwen 
Dover vis 
Dublin 
Dundee 
East Ham 
Exeter 
Glasgow 
Hastings 
Huddersfleld 
Hull .. A 
Ilkeston 
Ipswich 
+Kilmarnock | 


Lancashire United 


Leeds 
Leicester 
Leith 
Liverpool 

L. C. 

London United 
Lowestoft 
Manchester 
Newcastle .. 
Newport 
Oldham 
Pontypridd .. 
Portsmouth 
Preston 
Rotherham.. 
Salford ine 
Bheffeld .. 
Southampton 


Southend-on-Sea 


South Shields 
Swindon 


are eside 
liasey .. 


Walthamstow 
West Ham .. 


Wolverhampton .. 


Con. London Rly... 
City & B. Lon. Rly. 
Dublin-Luoan Rly. 
G. N. and City Rly. 


L' poo 


I Overh'd Rly. 
Llandudno-Col. Baß 

London Elec. Ry. Co. Nov. 
Mersey Railway 


Metropolitan Rly. 
Met. District Riy. 
Anglo-Argentine .. 


Auckland. 


mbay (B. E. T. ). 


E Brisbane 


t Brit. Columbia Rly. 


Calcutta 


Cape Electric T.Ld. 
Kalgoorlie, W.A.. 


Madras P 
Montevideo 
Lisbon - 
Perth (W.A.) 


— 


» Compared with the corresponding period of 1909. 
3 Includes horse, steam and other receipte. 
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STOCKS AND SHARES. 


. Tuesday Evening, 

MARKETS are overhung by the political situation, and the chance of 
an imminent General Election acts as & blanket over everything. 
Not even the possibility of getting the trouble over before 
Christmas has lightened the visitation, and the House which is in 
Throgmorton Street looks with most unfriendly eyes at the other 

two Houses which are Westminster way It is generally expected 
that business will drop to a mere nose until after the political 
ferment has subsided. 

As regards the electricity supply 1 Charing Cross Ordinary 
rose $, and the City Undertaking Preference shares are up J. while 
City “Lights” fell a similar fraction, as did also London Electric 
Supply Ordinary. A general forecast of the next dividend state- 
ments was ventured upon in this column several weeks ago, and it 
is now necessary to add that more precise estimates would probably 
confirm the impressions then given, but with a leaning to the side 
of smaller profits rather than larger. In other words, the metallic- 
filament lamp will still appear as a handicap instead of an advantage 
to the companies, and proprietors must be content to possess their 
souls in patience for another six months or go, before the benefit of 
the increased supply, due to the new lamps, fairly makes itself felt. 

Mexican Electric Light and Power Common remains at 91. 
although Mexico Trams area point lower. Canadian General ha: 
fallen 2, making a drop of 5 in a fortnight, and the Preference i: 
dullish at 120. Shawinigan quietly rises, and at 113 is 1 higher. 
Business was marked on Monday in Monterey Railway, Light and 
Power D per cent. First Debenture stock at 921. in Kaministiquia 
Power 5 per cent. gold bonds at 1031, and in Northern Light. Power 
and Coal Fives at 83 and a shade under. 

There is no holding back the prices of British Columbia Electric 
Railway Deferred and Preferred, further gains of 14 and 2 point: 
respectively being established this week on the top of the big rises 
last time, Canadian issues arc in favour as a whole, and the effect 
of the last emission of the British Columbia Electric Railway ha: 
more than worn off. The 5 per cent. Preference stock is up. Rio 
Trains at 1054 slipped back a little, but Sao Paulos at 156 show a 
point gain. 

British Electric Tractions moved curiously, the Ordinary dropping 
Wand the Preference picking it up. Metropolitan Electric Tramways 
Ordinary fell back to 15s. No change has taken place in London 
United Tramways this week. 

Home Rails, as might well be supposed, are dispirited, and the 
market very limp. Most of the steam stocks grave way asa result of 
the Veto Conference failure, and consequent forcing of an election. 
Electrical railway stocks are dull rather than weak Central 
Londons hold their prices, but City and South London los ! and 
Metropolitans are lower, the Surplus Lands parting with another 
l per cent. Districts, however, manage to keep steady. The price 
rose to 23 before reacting 1, but even so there is an improvement 
on the week. East London Ordinary, after being 4, retired to 3}. 
80 electrification rumours have faded once more into the back- 
ground. i 

The feature amongst the industrial securities is a jump of 7 in 
Electric Construction Debenture stock, the rise taking the price to 
711. The demand suggests that maybe the company is buying 
the stock for cancellation purposes. ' British Insulated & Helsby 
Cables Preference are + lower: no doubt the market anticipe 
sales on the part of some of the proprietors who are attracted by 
the new, and well-secured, issue of Debenture stock. Babcock and 
Wilcox continue to ascend steadily, the price being up to 63. aud 
Castner-Kellners hardened 4 on the excellent dividend statement 
and report. 

Telegraph descriptions are not particularly volatile, for the time 
being, movements being mostly unimportant. People continue w 
buy West India and Panama Ordinary, and the price is } better 
again. Both Preferences retain their previous advances. Indo 
Europeans have been slightly pressed for sale, and Direct United 
States Cable shares fell 3. while Anglo-American Telegraph De 
ferred shed 1. Eastern Ordinary is 3 points higher. and Amazon 
Telegraphs put on as much as 178. 6d., jumping to 51. The expec 
tations run high as to a possible dividend, but it will be well for 
the buyers to recognise they may have to wait until next year for 
such a distribution. 

Telephone varieties are firm. National Telephone Deferred gained 
4, New York Telephone 4} per cents. 4. at 981. Trust issues keep 
good. Submarine Cables Trust certificates rose 1. 

An article in last week's Financial Times on the subject of Ele 
trie Lighting Prospects drew & reply from Mr. H. B. Renwick, 
Chairman of the Electric Publicity Committee. Mr. Renwick 
pointed ont how well organised is the publicity business of the 
electricity supply companied compared with that of the g% 
undertakings. 


| 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 

Stock Closing Closing Rise + | Present 

3 NAME. or D * for the last Quotations uotations res FoU or Yield ^ 
ue. | Share. * Nov. 8th. ov. 15th. 1910. Fall — per cent. 

— ä —-%— — — — —-n " i —— — — — | 
906. 1907. 1908. EU i-5 5 Highest Lows ; £ iA d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | N 4d— — at + è 
286,500 Do. 5 "Deb. Red. Iss. at 98 % sori tall paid | Stock tT 9 T 5 95 — 97 95 — 98 97 961 x 5 2 0 
255,196,000) American Telephone & Tel aph, Cap Stock .. | $100 8 8 8 8 145 —148 144 —147 A F —1 5 810 
58,000,000 |{ Do. Collat. Trust, 4% Bon 9 AOL fo 8,000 $1000 4% 4% 4 % 944— 963 943— 964 ^ „ [qud 
* " 

460 | Anglo-American Telegraph  .. zè T .. | Stock | 81 84% £8 4s.| BB 66 — 68 66 — 68 Ed T 56 7 
8.92) 710 Do. do. do. x 6 % Pref. Stock 6 6 6% 16 4 1063 108) pm Ns 107 Ke 510 7 
8,220,770 | Do. do. do. Deferred - .. | Stock | 13 1 8l- | 25/- 274— 28 27 278 23 — 2 411 9 

47,725 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 5 5 5 5 102 —104 102 —104 an ‘ 416 2 
44,000 | Chili Telephone, Nos. 1 to 44,000 T ^ be 5 8 8 8 8 93— 104 ta— 7 ef 301 | 
2,449,176 | Commercial Cable, Sting. 500 year 4% Deb. Sk. Red. | Stock | 4% | 4 45 | 4 6, | 4 85 — 87 B5 — 87 & 412 0 
pent . m a "NS - es bie be +4 5 3 A. |j M. : i a — vil is : P 3 
E] . el. .. .. — * m 
12,931 | Direct Spanish Telegraph, Ord. e T 5 1 4 1 4 ey e i 
9.000 Do. P dd Bee ^. . s faa % 4 p 101 —103 101—310: 4455 
,000 Do. d . 4 . — * ee ! TN — 
89 710 Direot United states Cable i M VEN ee 20 |4 4 43% | 4 154— 15i 154— 158 15) 155, — 4 5 2 8 
* oye ee 5 DIN 44 Reg. Deb., 1 to 1,200, R. e . ? : 4 -= ah ed M RT i TN E ^ ^ 2 
,000, astern Tele ; Ord, Stoc $: "n 4j oc — — 
1.886.500 bo Mort. Dob toe Red.. | Stock 47 | € 4. 4 Q | 4| 101 —208 100 —103 1003 100 i | 818 8 
1,896, è 4 ort. Deb. Stoc ed. oc — — — 
300,000 Eastern Extension, Australasia, and China Tele. 10 7 7 7 7 121— 121 12i— 121 121 12) 5 10 11 
752,400 " 96 Deb. Stock.. és .. | Stock | 4 4 4 4 100 —102 100 —102 818 5 
181,127 Globe Telegraph and Trust 2 . 10 |54 5i 5 51% 104— 1 1 s 104 1043 | — 5 9 5 
181, . o. ref... T ex "EE es 
150,000 | Great Northern Telegraph, of Copenhagen. 10 20 % |20 % |18 % 18 + 31 — 81 | | —8.] 4 9 4 
17,000 1 sry ph ee UN - s $10 p m 1 p^ n — — m — a 52 | FA aa | : * : 
41 400 | Macka mpanies Common .. 5 — — 
250.050 000 Do. d do. 4% Cum. Pref. .. .. | $100 4 4 1 4 75 — 80 75 — 80 | 5:0 ©. 
394,190 | Marconi's Wireless Telegraph "m ; pel l N Nil | Nil | Nil " i 17j 15/0 Nil 
22 Mone Video ir" um d Ltd. oe 7 ; i 6 5 6 % 6 6 | * x i 6 : 0 0 

D o. o. o. ref, 2— 42 +. c a 
2,225,000 | National Telephone, Pref. Stock  .. is 20 100 6 6 6 6 105 —106 105 —106 106 105 518 2 
8,725,000 Do. O. Def. Stock 25 als 85 100 5 6 6 6 128 —125 1234 —125 1211 1231 | +3 415 7 

15,000 Do. do. 6 % Cum. Ist Pref. .. T 10 6 6 6 6 104— 1 104— 10 "P s : 510 4 
15,000 PO. do. 6% Cum. 2nd Prei. 10 5 6% 6 6 103 — 1 104— 10 E or . 1530 4 
9,001000 Do. er 3 & Deb. Shock Ead. | Mook 3) A A A — 981 —1 98) | 98 di bl 
1,983,598 | Po. do. 4% Deb. Stock Red.. 10 4% 4% 4% 4 99 —10ʃ 99 —101 1008 i. . | 8198 

gom Oriant Tele and ENS p 171,504, gany paid.. i I : a : Hà 1 — Hm 81 y 32 ‘ E 1 
50, . O. o. um. Pref. T — a os 23 "à 
195,955 Do. do. do. 4% Red. Deb. Stock.. | 100 4 4 4 4 88 — 90 | — 90 898 898 1 4 8 11 

ye Pace & European Tel., 4 95 Guar. Debs., 1 to 1,000 | ar : ‘ : : 1 : | 2 —1 Ra T s : j^ 3 

ll, euter's x i» a ix Y "a e — - * 

145,955 | Telephone Co. of Egypt, 43 % Deb. Red. | 100 43% | 44% | 4355 | 44 99 —101 | 98)—1003 | e af | 4&9 * 
8,042 | Submarine Cables Trust.. T T | Cert. | 6 6 6 6 „ 130 —133 181 —134 bs 41 & 3 
120,000 | United River Plate Telephone 5 5 8 8% 85 8 $ 7 " "àÀ— Ti "| m 586 
40,000 Do. 5 um. Pref., Nos. 1 to 40,000 5 5 5 5 5 5 5 — 555 533 4' 7.1 
30,008 W. Coast of America, 1 to 30,000 & 53,001 to 53,008 24 | 2} 24 2) 25 % 1 17 of 15 $» | vá e 412 8 
150,000 | Do. 496 Debs.,1 to 1,500 guar. by Braz. Bub. Tel. 100 4 4 4 4 1141 — 993 22 ue s 319 7 
200000 | ^ Do. % 0 Deb. Stock Red.. 100 |44 74% 44| 1-13 1010 | | IM 3 6 
o. o. 2 b caa à PA "P" 
88,321 West India and Panama Telegraph... 0 gi Bi) Ni | Mil i 18 | i o E F 
0. o. um. 1st Pref. » " — — "s 
4,669 Do. do. 6% Cum. 2nd Pref. T y 10 Nil ae 15% 144 92— 1 92— 1 ‘a so s 6 00 
80,0001 Do. do 5 % Debs., Nos. 1 to 1,800 $5 100 5 5% 5 % 5 | 102 —104 102 —104 T š 116 2 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 . Trams, 5% Cum. Ist prae 1 es 5 : 5 96 a— 5 443— 55 99/43 91/6 + | 418 9 
500,000 Do. 5 % 2nd Pref., 800,000 to 1,800000 | 5 ecd hee Nitec i 44 = T. 4— E 92/9 90% 5 5 3 
4,465,674 Do. 4 % Deb. Stock is * .. | Stock s "T D. 4 — 92 — 93 928 e, 4 57 
932,987 | Auckland E. Trams, 5 % 1st Mort Deb. Stock  .. 100 5 5 5 5 108 —105 103 —105 M 8 75 415 8 
me) sure Wion e a Els: 44% Pl 4339 | 11 
100,000 è o. . Pref., í is — » bs 2 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. ve 100 a. si Di é T ra P xu! eo 8 5 9 7 
500,000 British Columbia E. il Def. Ord. Stock .. s 100 6 8 8 8 1434—1474 146 —150 1474 | 145 + 23 5 6 8 
400,000 Do. Pref. Ord. Stock aa T 77 44 100 5 5 6 6 120 —124 122 —126 123 | 122 +2 415 8 
400,000 Do. 5 % Cum. Perp. Pref. Stock AM sia 100 5 5 5 5 1094—1124 110 —113 111 111 +4 48 6 
233,000 Do. lst Mort. Deb., 1 to 6,250 E 40 41 4 100 —102 100 —102 $4 ex V» 48 8 
212,600 Do. > Vancouver Power Debs., 1 to 2,200 | 100 E 4 4 100 —103 100 —108 3 n | T * 4 7 5 
133,301 5 . e Wi eee sr + in a il : 7 ü m à | E af 1 | 675 — xn 
161,437 A 0. um. Pref. .. T + 
1,473,653 | Do. do. 5 G Perp. Deb. Stock .. | Stock 5 % 5 V 5 , 5 88 —92 | 88 — 92 R9? 588 
"598,996 | Do. do. 44 % 9nd Deb. Stock Red. | 100 | 44% | 44% | 44% | 43 69—74 | 69— 74 693 | 69% 6 0 0 
100,000 British Insulated and rere Cables | 5 5 10 10 10 10 61— 1 6 4 ui da i 6 17 10 
Y , o. m. Pref. 85 * — i= 
500,000 Do. do. 44 % 1st Mort. Deb. Red... 100 n 44% 43 44% | 101 —104 101 —104 * 2e 4 6 7 
201, 5791 British Thomson- Houston 44 % 1st Mort. Debs. .. 100 4 44% | 44 44% 98 —101 98 —101 T d ¢ 9.1 
400,000 | | ee Westinghouse 0 Pr . Ne 75,000} 5 | Nil | Nil | Nil | Nil 8 A h Nil 
1,816,858 Do. do. 4% Mort. Deb. Stock .. 100 4 4 4 4 59 — 62 59 — 69 6 9 1 
pe dE ior co., 6 x Cum. Pref. ..  .. i | Nil xii Nil xi 1400 t ii 1446 to i Nil 

50,000 Do. Os « um. Pref. .. * 1 16 to 15 / 

140,976 Bn aidi a Pie 6g. P to idi er : om ah n DE 8 — è 1 — | t 

200,000 . 0. on- cum. ref... «s — | — 

195,0000| Do. do. 44 % Perp. Deb. Stock — .. | Stock | 4 % 925 44% 97 —49 | 87— 42 1014 4 

125,000“ Do. do. 44 % Perp. 2nd Deb. Stock.. | Stock | 4 Hi 4 23 — 97 23 — 27 18 19 3 

187,610 | Calcutta Trams, 1 to 137,610 t3 s i» 5 8 2 6 4 a 5 | d- 5 410 0 

960 000 Do; 1 lat ieee ea 100 T 43 i 43 98° —101" 98°—101" 98/9 491 
0. st Deb. Stoc re ag — — 

35,000 Callender's oe So Gon e nate T e 5 15 & 15 15 " 2 eh 443 — 95 P : 4 : 

000 Do. o. 6 um. Pref... as 8 " 5 5 5 5 — 

200000 _ Do. _ do. 44% Ist Mort. Deb. Stock Red. | Stock m ub | 44% | 44 104 —106 | 10 —108" 4401 
491,222 | Cape E. Trams., 1 to 491, 222. iy T is 1 il l il il ae — 375 7 Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. — : 1 8 % 12 % 123% 14% 3%, | 8 E | 656 | 64- | “+4 6 6 1 
210,153 Do. do. 44 % Ist Mort. Deb. Stock | 100 44 44 4 105 —108 105 —108 1067 i A 48 4 

“Mies | Do aon ae Pob Blas TI] Se lae ae lee lee! woe | som) s W IS 
554, O0. 0. el. c . eo c — oa t. . . 

554,655 Do. do. Def. 40. .. | Stock 4 2 2 44 — 46 44 — 46 da "a 470 
1,480,000 | City and South London Railway ET ae .. | Stock | 2 21 1 1 27 — 28 m 27 — 3 6 7 8 
85,000 MERE iUe & Co., 5 0 15850 Pow 8 A 8 5 5 il il 1— 1 F Nil 

o. st Mort. Reg. Debs., = mS 
100.000 900 of £100, and 901 11,000 of £50 Red . [5% 5 * 6 5 88 — 8 88 — 86 L 517 8 
* Unless otherwise stated, all shares are fully paid. . 1 From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


‘ Closin Closin Business done | Rise +| Present 
F resent Vor | Dividends tor the otations | Quotations | week ended | or | Yield 
NAME, o Qu Q 
Isene, share last four years. Nov. 8th. | Nov. 15th. | Nov. 15th, 1910.| Fall — per cens. 
m i * | 1908 1908. | 1909 hest; Lowest Bs à. 
960,000 | Dick, Kerr & Co., 1 to 260,000 1 110 10 6 5 & — 1 $4— „ 12/- | 16/9 —h | 5 n 1 
805,000 Do. 40. 6 % Cum. Pref., 1 to 905,000 6 & 6 6 2— 142 K m 172 = je .. i ; : 
271,090 Do. do. 4$ % Deb. Stock . 00 43 43 43 th —101 —10} zs - ah 
60, Dublin United Trams. (1890), 6 % Pref., 1 to 60,000 | 10 6 6 6% | 6 124— 124— T z ee B 
99,961 Edison & Swan Utd., A" shs., £3 pd., 1 to 99,261 5 4 24 Nil Nil 0 — 0 — n xs S 
17,199 Do. " A* shares, 01—017, id zs 5 4 23 Nil | Nil 1— 1 1— 1 T" m ^ il 
807 Do. 4% Deb. proc RAT 100 4 4 4 4% 63 — 68 68 — 68 $a ee ; 1 8 
112,100 | Electric Cons ruction, 1 to 112,100 2 Nil | Nil | N Nil (m u pa Ü 19. . À 
81,990 Do. do. 1 % Cum. Pref., 1 to 81,800. . 2 ie 197 7 1 1 a Pe 7 9 4 
BIRR | mc co oi nne 
; 0 e oc — — . i 
78,000 | Gt. N. & City Rail. Pref. Ora. AT 1 to 78,000 10 15 ig Nil | Nil of 1 — 1 vs és . Nil 
96,000 | Greenwood & Batley, i Cum. Pref. 10 7 7 7 & 1% 1 1 "a 103 Ex vs 610 8 
80,000 Do. do. Mort. Debs. = .. | 100 5961595165 5 E 102 —1 102 —1 Su. el ce 4 ra 5 
19050 Henley! s (W.T. ^o Telegraph ae brat P és s 15 % 15 15 8 1 57 — n E b 12 - : 1 : 
5 . 4 oe 
150,000 Do. K Mox. Deb Stock Steck. 1% | 414. l ide | ia io 422 
60,000 | India-Rubber, adu idi ^ rler Works 10 110 % 10 10 10 14 1 16 — 15 153 155 + 3 670 
87,500 Liverpool . Uway, O ^: 10 Nil | $ Nil | Nil 1— 1$ 1— 1 » . ee Nil 
. 10,000 |! Do. Prei. fully paid .. 10 5 % 5 5 5 96 7 — - VA + 6 mu 
998 Henson as d (901) 1 to 50, 900 a ex i 8 2 : 96 i Ps : ; — al ae $n i m 
, e do. ec = ee es e 
195,000 Do. do. 5 % Cum. Pref., 1 to 128,000 10 |5% 5 7 8% | . lá— 2 li— 2 32/6 I .. 11500 
1,649,930 Do. do. 4% 1st Mort. Deb. Stock.. 100 4 1 4% 4 67 — 71 67 — 71 es 92 x 512 8 
5,782,062 Metropolitan Consolidated.  .. 100 1 & |1 STj— 881 874— 88 68 -4 43 
2,640,914 Do. Surplus Lands "m a .. | 100 ay 2 2196 | 2 65 — 67 61 — 66 64 — Mil 
8,995,000 Do. District se.. | 100 il il il i 93 — 1 233 rar +3 5 
814016 Metropolitan Electric Trams., + Ord... er l Aiel Ri 44% 5% i— i 1 —1t« x 
500,000 Do. do. 5 % Cum. Pref. 1 16%/5%15%/5 - 12 j — bam , — 1527 
595,600 Do. do. 4% % Deb. Stock Red. | 100 43% | 4a% | 48 ag 97 —100 97 —100 99 9 | —1 | 4 0 
$10,823,200 | Mexico Trams Co., Common Stock e a ee — | 8 125 —127 194 —1426 1 1253 zs 415 3 
$9,000,000 Do. 1st Mort. 50-year 5 % Gd. Bas. . „ TD 8% 5 „ ome 97— 98 vii. 5 16 
245,700 rovers Electric Sd cun iu 1 : : & 5% 55, — T oe a 
le e . oe ee "^ RM oe bii 
945,000 Do. 4} % Deb. Btock |. .. 100 | 44% | 4% 43% | 49% | 82 — 85 — 88 c .. CETTE 
87,950 | Telegraph Constructíon and Maintenance. , 12 15 % ine 15 2 17496 86 — 88 86 — 88 863 12 5 10 3 
140, 0007 Do. 4% Deb. Bds.,1 to 1 „500 Red., 1909 100 495, 41 4 4% 101 — 103 101 —108 " | 817 8 
9000 Vadersroand 1 Railway, 5% % Prior Lien " shy = E 405 "m 1 E xd 1 = E, i : y : 
9 ?, ee e oe yap z — V9 l 
4,900,000 Do. do. à icone Bonds i 925 m is i E 87 — 89 87 — 39 38 M Sa 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116, 666 1 Nil |10 5 Nil 1— ! 1— ] EC 4 e 
66,666 Do. 6% C. P., 80,001 to 80,000 & 196,001 to 141,686 5 .. 16 6 T: 1— 1 1— 1 ae 10 0 0 
945,495 | Do. 4% let Mort. Deb. Stock — .. 100 | 49,145 14 1 60 — 70 60 — 70 „ — ÖN 
ELECTRICITY SUPPLY COMPANIES. 
80,449 | Brompton & Kens. Eleo, Lt. Sup., Ord., 1 to 20,00 | 5 | 10% 10 % [o % ho 9- 3 7 " . 616 7 
9,561 Do. 7% Cum. Pref.| 5 74 7 1$ 7 7 à " i 2 | 4 n 
400,000 | Central Electric 80 5 i Guar. Deb. Stock. 100 4% 4 44 4 100 —108 100 —103 35 ae e. | BITB 
85 Charing Cross ana prinos E Supply 5 " 8 5 % : d 2 f 4— 10 E e +2 2 : 
[] Do. ret. — H S ee 
80,000 Do. * City Undertaking ^i] 96 Cum. Prt. 6 de 4 4 44 9 — Bi— 4i 78/11 77/6 +è 6 511 
445,796 Do. do. 4% Deb. Stock Red. ..| 100 4% 4 4 4 97 — 99 97 — 99 a i 426 
49,496 of Electricity Supply, Oord. vs 5 44% | 43 Hi 4) 83— 33 83— : T 616 2 
175,000 do. 43 % Deb. Stock Red. | Stock 43% | 44% | 44% 43 99 —101 99 —101 E „ 
10,596 City of indon Elec. Lighting, Ord. 40,001—110, 10 6 6 6 7 11j— 115 11 — 121 113 e. © —& 619 
40,000 Do. 6 Cum. Pref., 1 to 40,000 . 10 |6 6 6 6 llà— 12} ll4— 12 116 Hà o. | «wo 
400,000 Do. Db. Stk. eH at P ..| Stock | 5 5 5 & 5 120 —124 120 — 121 wa DE s 4 9 8 
800,000 Do. 44 X, md. Db. St. ..| 100 | 44% | 44 4 4 1024 024 m 0:4 110 
60,000 | County of Durham Electrical Power, Ord... Prei. 5 |i % 3% | Ni |: l— 2 | We 2 i TEE ES x 
() O. O e oe ee | 
$60,000 Do. do. do. 5% lst Mtg. Deb. | Btock | .. | .. 5 5 94 94 wi 0,8588 
40,000 | County of London Electric "T htíng, Ord. 1—40,000 10 5 b 5 5 7 7 7 7 ey 2 6 7 0 
65,000 Do. do. Pref., 40,001—60,000 10 6 6 6 6 10 11 1 11 "T T 5653 
400,000! Do. 385 ^ Deb. Stock .. | Stock | 43 Hi 4 1044—107 1044 —101 106 105 Ux 43% 
400,000 Do. 4 2nd. Deb. Stock. Stock | 44 4 4 4$76 98 —101 98 —101 - . — , #91 
89000 W 12 yr rrr Drain Shares.. : 9 ^ À 1 Am a 1 è 4 và a pem 
f e : i i " e 
490,500 Do. 425 Ist Mort. Deb. Stk. | 100 43% | 44% 43 84 75 — 78 15 — 78 5 "d 515 5 
$8,150,000 | ElectricalDev. Co, of Ontario, 50% list Mtg. Gold Ende. $500 » .. 5 5 814— 814— 84) a. a 618 4 
10.000 Ua ee 1 t0 10,000 5 xi ae 85 545 ‘ 4 5 MEFE 
A um e sis m 5 b «x s 
90,000 Do. 44 % 1st Deb. Stock ex T "T 100 4à 4 9 4 99 —102 99 —102 we. d. we 48 8 
15,000 | Hove, 1 to 15,000 Vs 5 9% .64— 7 64— 7 T a 615 
$1,876,000 Kaministiquia Power Co., 5 % Gold Bnds. . ..| 100 à .. |6 5 M 108 —106 108] 103 +13 418 3 
21,000 | Kensington and Knightebridge cue Ord. 8 5 {10 10 8 8 96 7 61— "i ANS T 610 4 
90,000 Do. do. do. Deben. Stk. | Stock | 4 4 4 4% 93 — 96 98 — 96 5 65 448 
93 Tondon Electric Supply Corporation, one ‚Ord. ; 2 : g si l 51 nm 51 30/- “3 — i 5 15 : 
882,955 Do. do. 4% 1st Mort. Deb. Stk. Red. Stock 43 4i 4 4 90 — 98 90 — 93 Sa is 400 
900,000 | Metropolitan Electric Supply, 1 to 100,000. . ; 5 8 6 5% 5 92 70 / 66/3 " 783 
76,121 Do. 44 % Cum. Pref. 1—71, 106 . vd 5 4 e 40% 4a 48 4 4 i - . | 417 4 
935,000 Do. 4 lst Mort. Deben. Sto. | Stock | 4 4 4 44%, | 102 —105 102 —106 2 T T 15 
248,000 Do. Mort. Deben. Stock Rederh. | Stock 96 | 94 34% 82 — 85 — 85 AD. den Ch xa 434 
$0,000,000 | Mexican Electric Light Co., 6% lst Mtg. Gold Bnds | 100 5 g 5 6 $ 5 96 89 — 90 891 Sj  |-i 511 
18,585,000 Do. Light and Power Co., Ltd., Common. $100 — |4 84 4 & — 91 — odd 914 AP 479 
$2,400,000 | Do. do. 1% Cum. Pref. Stk. Stock | .. | .. | 7 8 7 1064—1064 | 1054—1 1064 1051 |. [ens 
12,000,000 Do. do. 5% Ist Mtg.Gold Bnds. 100 28 e 5 5% 93 — 94 91 — 94 93 es § 6 5 
250,000 | Midland Electric Corporation, 44 % lst Mort. Des 100 44% | 44% | 44% | 44% 96 — 98 96 — 98 | s is TA 41110 
180,491 Nene teu: Ime 1 to 187,500 5 8 | 8% 230 .. j— 3 ' $— 44 is buc ss $m 9 
197,500 nA UN e Pref., 1 to 187,500.. o ; 5 5 V 5 V 5 % 596 4d— 4 4d— 4 | m 8 W 5271 
0 siropo ectric Power upply Co | 
150,000 Mortgages (Red.), Nos o Tio 5 10 3% 97) — 90% | 9—99 |. , . 506 
10,859 | Notting Hill E ectric Lighting 10 74 Th 7 96 vs 12 — 18 12 — 13 ao - l . 578 
20,000. Oxford, 1 to 96 and 40710 200810 — .. ww 5 7% 7% 7 7 61— 62 61— 62 5 MEM QE 588 
119,64 | River Plate e Elety Co. Ord... =. «+ | Stock | 4% | 6 % [8 2 9 225—235 225 —285 222 a 3 3 5 
200,0 | Do, do. 67, Deb. Stk. Red.. 100 5 % % J J 100 102 100 —102 „ 
x o. - T 5 b = es ve T 4 
40,000 | 8t. James’ and Pal Mall Electric Light, Ord. - 5 10 % 10 % 10 % 10 a Bk 71— E os £s . + 6323 
20,000 Do. do. 7 % Pref. 20,081 to 40,000 5 §7%/7%'7 T 6&— "à 66— 7 i A W 41 1 
180,000! Do. do. Deb. Stock Red. .. | 100 31^, | 84% | BA% 33% | 84 — 86 84 — 86 87 j W 415 
12,000 | Smithfield Markets Electric Supply, Ord. .. wi 6 il | Nil | Nil es du 2 1 2 ns . E" Nil 
65,000 | South London Electric Bupply, O E 4 3 1 5 5 — 8 zs 4 20. 346018 4 
130,100 Do. do. 5 a ist Mort. Deb. 100 „„ 5 99 —102 99 —102 d .. 14180 
130,000 South Met. Elec. Lt. & Power, Ord. 5 ms l 24% % 27 | .. A- à — à a : m d Ni : 
42, „7% 1. 7 SL 1 — 1 20, . ot 6 
924,520 Do. do. 43% Ist Deb. Stk. | 100 ha m ag aT 9d — 9955 A 998 » ; . 10 11 
D Urbans Electric PPM 1 BPO 5 ' : & P c : 5 ae at à 2— à ia : i j 10 8 H 
* ~, Cum. Pre i i : — — f ; i 
275,000 | Do. do. 44% lst Mort. Db. Stk. Red. |. 100 | 44% 5% | 4495 | 48% 79 — 81 79 — 81 „ $1 1 
808,000 ' Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . lt ux  15*«X e à 1— i 16/8 eee EP: 514 3 
100,000 | Westminster Electric Supply, Ord. .. 5 12 % 10 $ 10 Là 10 % 7á— 71— 84 8b | "üt s 519 » 
51,278 Do. do. 44 X% Cum. Pref. (Re 6 4% | 48% | 44% | 44% 6 — 51 5 — bi : "2T 
duced from 5% since 81st Deo., 1905) | | | | i 
a * Unless otherwise stated, all shares are fully paid. + Quotations on Diverpoo! Bros Stock Exohange. us 
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PROCEEDINGS OF INSTITUTIONS. 


Institation of Electrical Engineers. 
INAUGURAL ADDRESS by S. Z. DE FERBANTI, President. 
(Delivered on Thursday, November 10th, 1910.) 


I PROPOSE this evening to address you on the following subjects : 
Coal Conservation, Home-Grown Food and The Better Utilisation of 
our Labour. I believe that these problems are closely connected, 
and are all capable in a great measure of being solved by means of 
an electrical treatment. 

There are few subjects more important to the people of this country 
than the question of the rapid and ever-growing rate at which we are 
using up our coal supplies. Many writers have dealt with this subject, 
and have suggested various remedies. It may be said that the 
rate at which we use coal is a measure of our industrial activity 
and prosperity. This would be true, perhaps. if we were using our 
coal without waste, or at least with reasonable economy. but it is 
certainly not true of what we are at present doing. 

Taking all the uses for coal into consideration, I believe that we 
are getting back an amount represented by useful work of one kind 
or another of much less than 10 per cent, of the energy in the coal. 
We can never, of course, hope to get anything like the full value of 
the energy in the coal, but, on the other hand, throwing away more 
than 90 per cent. of the value of our conl in the process of conversion 
is of the greatest possible concern to the country. Moreover, there 
is a further waste involved in our present methods of using coal 
which is only second in importance to the one I have spoken of. 

We now dissipate nearly the whole of the valuable by-products 
contained in the coal, consisting principally of fixed nitrogen. 

Besides the question of the waste of our coal by misuse, there is 
another cause working at an ever-increasing rate towards the 
exhaustion of our supplies. I refer to the immense exportation of 
our coal to other oountries. 

I will now turn to the question of our food supplies, and without 
going into details, which are available for everyone to read and 
study, I would remind you that we now import the greater 
portion of our food because we believe it pays us better to do so. 
This state of affairs is brought about by a number of complex 
circumstances, but is, in a measure, due to the necessary un- 
certainty of prices in our market under our present system, the 
comparatively small acreage that we have available, and to 
getting an insufficient return from the land that we have under 
cultivation. 

Our only chance. however, of supplying our food requirements 
lies in a successful system of intensive cultivation throughout the 
country. This, in its turn, depends upon many things, but 
primarily it can be stated that it involves spending money in order 
to get the greater return required, and our farmers are naturally 
averse to spending money when the return to be obtained is so 
problematical. It is also attributable to the fact of intensive 
cultivation requiring a liberal supply of chemical fertiliser for the 
land, principally in the form of fixed nitrogen. This commodity, 
on account of the wasteful system of using our coal, is, I believe, at 
too high a price to make intensive cultivation attractive to the 
farmer. There is a further difficulty still standing in the way, viz., 
the want of knowledge on the subject of intensive cultivation, but I 
am sure that once a sufficiently general interest was felt in the 
country, and a sufficient prospect of reward to workers on this 
subject assured, that knowledge would grow at & rapid rate and 
soon bring about an efficient system of using our land to the best 
advantage. 

The third subject that I have mentioned to you is that of our 
wasted labour. It may be said that all labour is useful insomuch 
as, if it were not required, it would not be used. On the other hand. 
we may consider the theoretical case of all labour being wasted 
insomuch as it is possible to conceive of a vast automatic machine 
which, with the direction of a single person, would fill all our 
possible requirements, and would include in its many functions a 
capacity for keeping itself in repair, and extending its operations to 
all new wants that it had to fill. There is, however, as in most 
things, the middle course for which we should aim, and that is, the 
supply of all our reasonable wants with the least possible amount 
of labour. 

Looking at the question more in detail, we can first consider the 
labour spent in and about raising and distributing the coal which 
we now use, and which we would save under more economical con- 
ditions. Then there is the vast army of workers who are employed 
in cleaning up the dirt that is produced by our present methods of 
using coal. If you consider what goes on in every household you 
will see how large a proportion of the domestic labour is devoted 
to this. There are also all the people who are now employed in the 
process of burning coal for all the various uses to which it is put 

-and who represent an enormous amount of labour which, under a 
more efficient system, could be turned to better account in the 
interests of the country. 

It must be evident that the more efficient the running of the 
country as a whole the more rapidly must it add to its wealth and 
diminish the amount of labour which individuals have to expend in 
order to live at a given standard. This efficient working of the 
country to a large extent depends upon the proper use of its 
natural resources in the form of material and labour, and the 
saving of all waste in both of these which can possibly be brought 
about. 

Considering the question of coal saving, by-product recovery. and 
labour saving, it is evident that the only way of obtaining material 
improvement under these heads is to concentrate the process of 
transformation of the coal and to carry out this process at the 
smallest reasonable number of centres. 

It is in the process of transformation of coal into work in the 


form of heat and power that the great loss occurs, as this is 
always a most difficult process and requires the highest scientific 
and practical skill to carry out with even very moderate economy. 

It has been proposed, with a view to accomplishing the above 
ends, to treat the coal at central stations and turn it into gas and 
distribute the energy in this form, but this process only goes a 
small way towards a solution of the problem, as under it, com- 
bustion —which is such a difficult problem—would be taking place 
at numerous points over the whole country, all tending to 
inefficiency, and the conversion of the gas into power is by no 
means easy, involving running machinery of the reciprocating class, 
requiring special and skilled attendance. 

It appears that with a problem such as we are discussing it is 
fundamental that the energy in the coal should be converted at as 
few centres as possible into a form in which it is most generally 
applicable to all purposes without exception, and in which it is 
most easily applied to all our wants, and is at the same time, in a 
form in which it is most difficult to waste it or use it improperly. 

We are, therefore, forced to the conclusion that the only complete 
and final solution of the question is to be obtained by the conversion 
of the whole of the coal which we use for heat and power into 
electricity, and the recovery of its by-products at a comparatively 
small number of great electricity producing stations. All our wants 
in the way of light, power, heat, and chemical action would then be 
met by a supply of electricity distributed all over the country. 

It must, however, be remembered that the distribution of energy 
in the form of electricity instead of coal can only be effectively 
carried out when it can be done in such a way that it is available 
for all the purposes for which coal is now used, and this can only 
be the case when the conversion is effected at such an efficiency 
as will cause the electric energy delivered to represent a high 
percentage of the energy in the coal. Failing this no scheme for 
conversion at the pit's mouth. and delivery of energy in the form of 
electricity. is sound. There is also another controlling factor which 
must be satisfied in order to make this scheme possible. Both the 
conversion of the coal into electricity and the distribution of the 
current must be effected at & low capital cost so as not to overburden 
the undertaking with capital charges. 

Considering the various processes of conversion which are now 
available or which may be invented, and their possible and 
probable efficiency, we first come to electric generators driven by 
reciprocating steam engines. Their efficiency, expressed in the 
form of energy in the coal to electric energy, may be taken as a 
maximum of 10 to 12 percent. This is, of course, far too low an 
efficiency to make any scheme such as I have already indicated 
possible, besides which the capital expenditure and the complice- 
tion involved are far too great, and the size of the units too emel 
to be thought of for the purpose in view. 

We next come to large steam turbines such as have been con- 
structed up to the present, and see that their maximum efficiency 
may he put down at about 17 to 18 per cent. 

Next in the list, in order of economy, comes the big gas engine 
fed from gas producers, with an efficiency of coal energy to electric 
energy of possibly 25 per cent. 

In the future we have to look towards two other means of con- 
version—the gas turbine-driven electric generator and the produc- 
tion of electricity in some more direct way from the coal, but these 
two means of conversion, although being capable of giving the 
most efficient results,are so much in the distance, that they are 
quite beyond our present consideration. 

After very careful thought on the subject I have come to the 
conclusion that, in order to supply electricity for all purposes it 
would be necessary, amongst other things, to have a conversion 
efficiency of not less than 25 per cent. 

For the purpose of looking into this question I have taken the 
figures of production and consumption given in the Report of the 
Royal Commission on Coal, which clearly summarises the positicn | 
as it stood a few years ago, and as the increase taking place is fairly 
regular these figures have been taken throughout. According to 
this report 167 million tons of coal were being used in the country 
in 1903. Of this amount 2,000,000 tons went to coasting steamers 
and 15 million tons were used by the gas companies. In order to 
simplify matters, and make the figures clear, I have left out of 
consideration the coal used on these two items, and taken the balance 
—viz., 150 million tons—as the annual coal consumption of the 
country. If now, instead of using this coal for doing work as at 
present, we were to convert it into electricity, we should use, instead 
of 150 million tons, 60 millions tons of coal a year. This coal, 
turned into electricity, would produce 131,400 million Board of 
Trade units, and the electricity so produced would, after allowing 
for losses of transmission and the conversion into work of different 
kinds, be sufficient to supply the whole of our requirements now 
being satisfied by the use of the 150 million tons of coal which we 
now burn. To form an idea of the magnitude of the proposal, it is 
well to compare it with electrical supply as we know it to-day. 
At present, of all the coal we burn in the country, only one per 
cent. is used by the public electric supply works of which returns 
are published, and it is therefore evident that electricity has up till 
now hardly commenced to displace direct-used coal. 

In the conversion of coal into electricity one of the most 
important considerations is the load factor at which the converting 
and distributing plant effects the operation. 

Electricity used for lighting, cooking. power, and traction, must 
be supplied as and when required. On the other hand, domestic 
heating will be done largely through the medium of heat storage. 
and is therefore a controllable form of demand. Metallurgical and 
chemical processes, which depend for their success upon a very 
cheap supply of current, will have to be so adapted and modified 
that they can take current intermittently and so fill up the load 
curve, thus enabling the current which they require to be pro- 


842 


~ 


THE ELECTRICAL REVIEW. vol. 67. No. 1,721, NOVEMBER 18, 1910 


duced with the least capital expenditure, and, at the same time, 
greatly assisting the good conversion efficiency of the whole supply. 
I believe that under the circumstances a load factor of 60 per cent. 
would be obtained. At first sight it seems unreasonable to expect 
such a load factor, but it must be remembered that our idéas are 
based on the present electric supply which only uses some 1 per 
cent. of the coal now consumed in the country. 

At present, as is quite natural, electricity is used for what coal 
does least satisfactorily direct, and it is misleading to compare the 
load factor so obtained with those which will be got when elec- 
tricity replaces coal entirely. ; 

Considering now the means to be adopted for converting the coal 
into electricity, and the efficiency at which this can be done, we 
find that in gas-engine-driven alternators we have a system theo- 
retically capable of returning 25 per cent. of the energy in the coal 
in the form of electricity, and from this point of view they would 
meet our requirements. The gas engine, however, as a converter 
of energy on the scale required, suffers from the fact that the units 
are too small and the cost of the complete installation is too 
high. These difficulties appear to defer the realisation of an all- 
electric scheme until electricity is generated by some gas turbine 
of the future, or direct from coal by chemical action. 

There is, however, an intermediate process of conversion which 
will, I believe, give the necessary efficiency without undue com- 
plication or expense. The steam-gas turbine in which steam is 
used in the state of a gas at a high temperature throughout the 
process of conversion into work, gives theoretically a high efficiency 
at workable temperatures, and I believe will, in the course of time, 
supply the necessary means of conversion for effectively turning 
our coal into electricity. I have considered the case on these lines. 

In order to produce the supply of 131,400 million Board of Trade 
units at a 60 per cent. load factor, machinery of the normal 
capacity of 25 million Kw. would have to be installed. 

For the purpose of estimation it may be considered that this 
capacity would be divided up into 100 stations of the capacity of a 
quarter of a million KW. Each of these stations would contain 10 
generatorg of 25,000-KW. capacity. These stations would be spread 
about the country to supply the demand in each part roughly 
proportional to the coal now consumed. 

The positions of the actual generating stations would be largely 
controlled by the facilities for obtaining coal and water for con- 
densing. In many cases they would be close to the colliery dis- 
tricte, and the current would be transmitted to the points of demand. 
In other cases, where a considerable demand was concentrated at 
a distance from the sources of coal supply, and where the coal could 
be cheaply carried—especially by water—stations would be installed 
and would supply electricity to meet the surrounding demand. In 
all cases, however, whether far from, or near to the coal production, 
the coal would be delivered in very largequantities to only a few points 
of consumption, and would thus reduce the labour and cost of 
transmission and handling to the lowest figure. ; 

Many works taking & large quantity of electricity for metal- 
lurgical and chemical purposes at a very low price would be built 
adjoining the generating stations, and other existing works would 
be at such short distances that the capital costs for distribution of 
the electricity which they used would be very small. 

Estimating on the basis of the typical generating station con- 
sidered and multiplying by the number of stations, I have put down 
the capital cost of generating works at £7 per KW., which, for the 
‘total kilowatt required, give’ an expenditure of 175 millions 
sterling. The cost involved in the distribution system on such a 
scale is difficult to estimate. The conditions of demand in relation 
to the position of the supply stations would, however, be favour- 
able, as a great deal of the energy required would be transmitted 
only short distances, and units of demand would be large. Under 
the circumstances, I believe that £13 per KW. would be amply 
sufficient, and a sum of 325 millions sterling would thus cover the 
cost of the distribution system. 

The total cost of the scheme, including all expenses up to the 
point of delivering the electric supply to the consumer, would thus 
be 500 millions sterling. This, of course, isa very large figure, but, 
considered in relation to other industries and the results to be 
accomplished, it cannot be considered excessive. 

It has been estimated that the capital now invested in this 
country in electrical undertakings amounts to some 400 millions 
sterling. Last year the electric supply business had invested in it 
some 58 millions sterling. The proposed scheme would therefore 
absorb from eight to nine times the amount of capital now invested 
in the portion of electric supply undertakings for which figures 
are available. The units generated upon the all-electric method of 
working would, however, be some 150 times as great as those 
generated by the above undertakings, and the cost of production 
and the sale price of current would, of course, be very much lower 
than at present. * 

The cost of producing the electricity required under the scheme 
may now be considered. Capital costs taken at 84 per cent. upon 
the money invested, form by far the most serious item, and umount 
to 0'0776d. per unit, or a total of £42,500,000 per annum. The 
works costs would, I believe, not exceed 0'036d., bringing up the 
total costs, including interest and all other charges, to 071145d. per 
unit, or 62 millions sterling per annum. 

In arriving at the above figures for the cost of generation 60 
million tons has been taken as the annual coal consumption, and 
this has been charged at an average price of 10s. per ton, thus 
amounting to 30 millions sterling. On the other hand, it has 
been assumed that with improved processes of conversion, 1 ton 
of coal will yield fixed nitrogen equivalent to 1 cwt. of 
sulphate of &mmonia. The present price of this commodity 
is well over £12 a ton, but considering the large scale of 
production and the necessity of supplying it at & low price 


to make its use general for agricultural purposes, I have reckoned 
the fixed nitrogen as of a valueof only £8 per ton of sulphate of 
ammonia, or, on the 3 million tons to be produced, of 21 million 
pounds sterling. This reduces the cost of coal to 6 millions 
sterling, which largely accounts for the low works costs. 

The cost of chemicals required to make the fixed nitrogen avail- 
able, together with the necessary labour involved in the process, 
would be met by the sale of the other coal by-products—principally 
consisting of tar and oils. ö 

It is, of course, well known that firing by means of gas compares 
unfavourably with using the coal direct. It is also generally found 
that a good return of fixed nitrogen in the form of ammonia is only 
obtained from the coal at a sacrifice of thermal efficiency, and also 
involves a much smaller yield of the other by-products which can 
be extracted from the coal, but now that the importance of these 
matters is realised a great deal of work is being done to improve 
the processes, and eventually it will undoubtedly be possible to 
obtain the high return that I have spoken of without sacrifice in 
other directions, 

Following upon the costs of electric generation already discussed, 
I have assumed, for the purpose of comparison, that the average 
price at which current would be supplied throughout the country 
would be jd. per Board of Trade unit. The charges would not be 
uniform, but would be graded according to the position and nature 
of the load supplied. 

It is interesting for à moment to consider the effect of such a 
supply of electricity upon its present and future uses. 

Taking lighting to begin with, which was the first application 
for which a supply of electricity was generally given, it will be 
clear, considering the strong position which electric lighting now 
holds even with current at an average price of 2d. per Board of 
Trade unit, that when it is obtained from current at the much 
lower prices that would rule under the all-electric scheme, no other 
form of light would have a chance in competing with it. 

Notwithstanding present high prices, & good deal of electric 
cooking and heating is already being used, and although it would 
appear to be too expensive for general application, still, the very good 
results obtained, and the large amount of labour saved, are already 
sufficient to justify its use to-day. - 

When electric heating and cooking are carried on with current at 
the very low figures at which it would be possible to sell for these 
purposes, it would only be à matter of time for all heating and 
cooking to be done by means of electricity. 

Regarding the supply of power, electricity is now admittedly the 
most convenient form of power for all purposes, and this, again 
notwithstanding the costs involved on the comparatively small 
scale on which we now prcduce. The overwhelming advantages of 
electric power at a price at which it would be supplied on the all- 
electric scheme would clearly ensure its use for all power purposes. 

The case with regard to electric tramways and light railways is 
well known, and any reduction in the cost of running due to cheaper 
current would, of course, act greatly in favour of these undertak- 
ings and would help to extend their usefulness. Light railways, 
which, for various causea, have made such poor progress, if sensibly 
dealt with, would greatly benefit by finding a cheap supply of 
energy available in al] parta of the country. 

The electrification of main-line railways has not yet progressed 
very far,as it is hard to make out a sufficiently strong case to 
warrant the large expenditure necessary for electrification ; but 
there is little doubt that growing traffic, which necessitates addi- 
tional works, will be best met by electrification, which will enable 
a greater return to be obtained from existing lines and works. 
The electrification of our railways would be greatly assisted and 
made a more profitable investment if a supply of current at such a 
figure a8 weare now considering were available for their working. 

The manufacture of pig-iron is, no doubt, quite the most 
economical use of coal that we now have, but recent work with 
electric smelting furnacee has shown that it is only necessary to 
have electric current at & low enough price, and for sufficient 
experience to be obtained, to make it more economical to smelt iron 
electrically than by present methods, and using only sufficient coke 
to provide the carbon for the purpose of reduction. 

It may be taken, from the experiments already made, that when 
worked on a sufficient scale } ton of coke would be required per 
ton of iron produced, and that 4 tons of iron would be obtained 
per kilowatt-year. This would mean that about 0°42 ton of 
coal would have to be converted into coke and used per ton of iron, 
together with about 2,200 Board of Trade units, which, at d., 
would come to 158. 3d. per ton of iron. As the electric furnaces 
would no doubt closely adjoin the generating station, the price 
named for current would be a very good one. We should thus 
have a cost for coke and electricity of about 19s. 6d. per ton of iron 
produced. 

According to the recent Report of the Royal Commission on Coal, 
pig-iron, on the average, now requires about 2 tons of coal per ton 
of iron produced, and taking this at the same price as coal has 
been taken for the purpose of electric generation, viz., 10s., this 
would give 20s. as the cost of fuel per ton of iron produced. It is 
however, probable that the production of pig- iron electrically with 
current supplied to the works would involve less plant and a less 
upkeep of plant than at present : also a good deal less labour would 
be required. Improvements in the process brought about as the 
result of experience would, no doubt, further reduce the costa, and 
would result, in all probability, in a better article at a lower price. 

We at present produce about 10 million tons of pig-iron. This 
would therefore require 23 million kilowatts of plant run continu- 
ously and producing 22,000 million Board of Trade uuits annually. 
In order to get current for this purpose at the lowest price, it 
would in all probability be found desirable well to insulate the 
furnaces to avoid heat loss, and for the same reason to have 
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individual furnaces of a very large capacity. It would then be 
possible to work intermittently and yet with economy and so use the 
ourrent taken by the furnaces to fill up the load curve, thus adding 
to the economy of conversion and reducing the capital expenditure 
involved in electric plant. 

Steel-making electrically is already in extensive use, and even 
with present facilities for generating the current which the process 
requires, is beginning to make considerable headway. All steel 
would, of course, be produced electrically as soon as sufficient 
experience had been gained regarding details and a supply of very 
cheap current was available. Foundry work in both iron and 
steel would be most conveniently carried out by means of electric 
melting. It is already known that the electric furnace gives 
the best results obtainable for steel castings. 
steel for rolling, forging, and annealing will be most efficiently 
carried out electrically as soon as the cheap supply warrants 
experimenting in this direction. In fact, all furnace work for 
which coal or gas are now used could, I am convinced, be more 
satisfactorily done electrically when an abundant and cheap supply 
is available. 

We now use aluminium for a number of purposes, notwithstand- 
ing our want of knowledge as to the best ways of working it. When 
our experience with aluminium in any way approaches what we 
now know about the working of steel, it is certain that vast 
quantities of this matérial will be used throughout the world. The 
manufacture of aluminium is another of the processes which will 
be greatly facilitated by a cheap supply of electricity. In fact, it 
may be said that aluminium can only be produced economically at 
present in water-power countries ; but as an intermittent supply of 
electricity could be given under the proposed scheme at & lower 
price than it is being obtained at from water powers, we should be 
in a better position than the water-power countries to manufacture 
this metal With cheap electricity available, electro-chemical 
. processes must grow and multiply to an enormous extent, and not 

only should we produce for ourselves all the chemicals which are 
now produced electrically abroad, but everything that can be 
produced electro-chemically would then be made in this country. 

There is a further application of the electric current which, so 
soon as the price was low enough, would, no doubt, largely come 
into use. This is in the intensive growing of fruit and vegetables 
under glass. It is known that considerably more forcing in the 
way of heat can be advantageously applied where light is also 
furnished artificially, and it is therefore probable that, with elec- 
tricity everywhere available at a low price, an immense amount of 
intensive cultivation under glass with the heat supplied by means 
of the electric arc would be undertaken, as in supplying heat by 
this means light would also be supplied, which would have 
the effect of enabling the growth to benefit fully by the artificial 
heat. 

Summarising the whole position, it may safely be said that, what- 
ever coal, gas, or power are now used, everything for which they 
are used will be better done when electricity is the medium of 
application. 

Hardly less in importance in the all-electric scheme is the question 
of the by-products which become available by the proper use of our 
coal. These consist principally of fixed nitrogen, together with tar 
and oils. 

Fixed nitrogen in the forms of sulphate of ammonia, nitrate of 

soda, and nitrate of lime are most valuable fertilisers, and enable 
land continually to produce the same crops with a greatly 
increased yield per acre. Much has been done in finding out how 
best to utilise these artificial fertilisers, but no doubt a great deal 
more will be done in this direction, and fertilisers will be prepared, 
with fixed nitrogen as their principal constituent, which best suit 
the particular soils and crops that it is desired to deal with. 
_ According to last year’s Board of Trade returns we now grow 
about 23 per cent. of the total wheat that we use and import 77 per 
cent. Of the barley used we grow 59 per cent. and import 41 per 
cent., and of the oats used 78 per cent. is home grown and 22 per 
cent. imported. Last year we devoted 71 million acres to the 
cultivation of these crops. 

Much is being done to improve the yield of corn crops, and it is 
probable that with scientific treatment in the production of the 
seed, in the sterilisation of the ground, and in the application of 
fertiliser, we may look at no distant date to an increased yield of 
50 per cent. in these crops upon what is now being produced per 
acre. The most vital feature, however, in bringing this about, 
once we have acquired sufficient knowledge, is an ample supply of 
fixed nitrogen to use as fertiliser, and it is when considered from 
this point of view that a scheme which supplies this from our coal 
as the result of saving present waste is most important. 

With the increased yields which we have mentioned we could 
produce corn crops sufficient to supply the whole of our require- 
ments upon 11 million acres. This would represent 233 per cent. 
of our present cultivated area, and would only be an addition 
of 34 million acres to the land now used for the purpose of 
growing these same crops. The value of these additional crops 
would be about 58 millions sterling, based upon the prices which 
we paid last year, and to this would have to be added the value of 
the straw and the other wheat by-products, which would go a long 
way towards providing the food for growing the additional meat 
which we require to supply our demand at home. 

In order to fertilise the land, we should have available under the 
‘all-electric scheme 3 million tons, or its nitrogen equivalent, of sul- 
phate of ammonia. This, if used over the whole of the 464 million 
acres now under cultivation, would give 143 lb. per acre ; but, of 
course, the fertiliser would be distributed according to the nature 
of the land and the crops being grown. It is probable that under 
these circumstances the increased yield of the land now cultivated 
would not only give us all the grain that we should require for 
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food, but also all the foodstuffs, partly as by-product from the grain 
and partly grown, that would be required for raising the cattle, 
sheep, and other animals necessary to supply the whole of our 
wants. 

It is now beginning to be understood that intensive farming of 
the land also involves intensive cattle raising, and that it is very 
advantageous greatly to reduce the amount of grass land and 
instead to grow crops intensively cultivated, as in this way a given 
amount of land can be made to produce a much larger yield. 

Sulphate of ammonia is & particularly good fertiliser for the 
purpose of growing sugar beet, and here again it is probable that 
the availability of large quantities of this fertiliser at a very much 
lower price than at present prevails would enable us to produce the 


‘whole of our sugar at home, especially as the by-product obtained 


in the form of crushings from the beet is a very valuable food for 
cattle raising, and also as the crop is a very suitable one for growing 
alternately with wheat. 

If it were found that a larger amount of fertiliser than the 
3 million tons of sulphate of ammonia, which would be the prin- 
cipal by-product from the 60 million tons of coal turned into 
electricity, could be advantageously used, this would be very 
economically produced from the electrical station by the oxidisation 
of utmospheric nitrogen, giving a valuable fertiliser in the form of 
nitrate of lime. This could be made intermittently by means of 
current filling up the load curve, and would not necessitate the 
expenditure of any more money on plant for generation or transmis- 
sion of the current. It would, however, require the burning of 
additional coal, and this in itself would add to the sulphate of 
ammonia available. 

The output of the 25 million kilowatts of plant installed has been 
reckoned upon a 60 per cent. load factor, but itis quite possible that 
the load curve could be still further filled up by an additional 20 per 
cent. for any purposes such as those just stated. In this way it 
would be possible to burn an additional 20 million tons of coal 
annually, producing a million tons of sulphate of ammonia and 
other by-products, and 43,800 million additional unita, which could 
be sold at a considerable profit at 0d. per unit, as the cost would 
not exceed syd. per unit. 

A certain proportion of this extra supply of current could be used 
to fix nitrogen in addition to that obtained direct from the coal, 
should this latter supply be insufficient for the country's wanta, 
and the balance of the current used for electro-chemical or other 
requirements which could take power intermittently. 

In this connection it must be remembered that an intermittent 
or controlled make-up load may be intermittent to the extent of 
80 or 90 per cent. of the load, a certain amount of current being 
always kept on to make up for heat losses in furnaces or to prevent 
reversal in electro-chemical work. 

If the whole of the additional output could be taken up, the effect 


. of the increase of revenue, together with the difference on the 


original figures of selling the first 60 per cent. at an average of 
zd. instead of at the lower figure of 0°1145 of a penny already 
mentioned, would enable 101 per cent. to be allowed on the capital 
instead of 81 per cent. already provided for. 

It is assumed by many people that the climate of this country is 
largely unsuitable for the purpose of growing food, and for this 
reason it is thought we can never grow the food which we require. 
This is largely a misconception, as crops both large in quantity and 
of good quality can be produced in this country. Nevertheless, it 
would be a desirable thing if, instead of the dark weather that we 
now often experience owing to cloud obstruction, we could have 
continuous sunshine at certain times of the year. The amount of 
sunshine would, no doubt, be largely increased by the abolition of 
all smoke in the air, as not only does the smoke itself obscure the 
sun, but also it seems to have the effect of assisting the formation 
of cloud, which greatly diminishes the light and heat which we 
receive. 

At present it is considered quite right and reasonable to canalise 
rivers and make great works for adding to the fertility of countries 


. by means of irrigation, but I believe that in the future the time 


will come when it will be thought no more wonderful largely to 
control our weather than it is now thought wonderful to control 
the water after it has fallen on the land. I think that it will be 
possible to acquire knowledge which will enable us largely to 
control by electrical means the sunshine which reaches us, and, in a 
climate which usually has ample moisture in the atmosphere, to 
produce rainfall when and where we require it. 

In seems to me that it may be possible, when we know a great 
deal more about electricity than we do to-day, to set up an electrical 
defence along our coasts by which we could cause the moisture in 
the clouds to fall in the form of rain, and so prevent these clouds 
drifting over the country between ourselves and the sun which they 
now blot out. It also seems to me that it will be possible, when 
more water on the country is required, to cause the falling of rain 
from the clouds passing over the highest part of the country and so 
produce an abundance of water which, properly used, would greatly 
add to the fertility of the country. 

Of course, it may seem that these are only mad visions of the 
future, but I think we can hardly consider these results more 
improbable than anyone would have considered wireless telegraphy 
or flight in heavier than air machines 50 years ago. My excuse for 
mentioning these matters hereis that they might constitute another 
great use of electricity, and their useful consummation would 
certainly be facilitated by an abundant supply of electrical energy. 

There would be further by-products from the coal in the form of 
tar and light oils. The effect of their abundant production and sale 
at a low price would be most important to the country, as the large 
quantity of tar produced would enable us to make good roads, which 
we much need, and which would have the lowest cost of upkeep. 
and the light oils would, when carburetters have been further 
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developed, go a long way towards supplying the fuel for our motor- 
cars and other motor-vehicles which we now have to import from 
abroad. 

As there must be an enormous development in the way of motor 
traction, these two by-products become most important. The neces- 
sity for labour-saving appliances used in agriculture must greatly add 
to the number of motors which cannot, according to present know- 
ledge, be replaced by electricity, and these, no doubt, would be made 
to burn the heavier oils which would be produced as part of the coal 
by-products. 

Considering the general effect of the all-electric scheme, in which, 
with but small exception, the whole of the coal used is turned into 
electricity, the first important effect would be the saving of some 
80 to 90 million tons of coal a year. As we should produce the 
whole of our food requirements, we should not have to export our 
capital in the form of coal to help pay our food bill. In this way, 
by making these two savings, we could prolong the useful life of our 
coal measures 24 times, and still have 20 million tons of coal a year 
available for the use of our steamships over and above the coal 
. required in the country. 

The saving of labour now employed in raising the vast amount 
of coal which we now waste or send abroad, and also the labour 
employed in transporting this coal and using it for all the various 
purposes for which it is now required, together with the labour 


employed in cleaning up and getting rid of the effects of burning 


coal according to our present methods, would all be available for 
additional manufacturing of the articles now imported and for use 
on the land. 

The saving of so much wasted labour and material would greatly 
add to the prosperity of the country and so enable us to support a 
larger population living under more healthy and comfortable con- 
ditions than at present. 

Cheap electricity would greatly stimulate all manufacturing 
operations, which would, in turn, enable labour to be much better 
remunerated than at present, and to enjoy a much higher 
standard of comfort. The higher value of labour would in ite turn 
stimulate inventiveness and the production of all sorts of labour- 
saving appliances which, with cheap electricity, would enable us to 
produce in the future under suitable market conditions: at cheaper 
rates than are now possible, notwithstanding the better return that 
labour would obtain. 

Great hardships are always produced where any great industrial 
change is made, but the more efficiently we can carry on the work 
of the country, the more margin must there be for the great 
majority of the people: so that any change which decreases the 
amount of labour required must eventually give the people greater 
comfort and less arduous work. It is hardly necessary to point out 
how much better the position of the country would be if we were 
producing the whole, or nearly the whole, of our requirements, as, 
in this case, we should be far less liable to be adversely affected 
by any external causes or by the occurrence of any great war. 

At present, although the using of our coal may mean commercial 
activity, it certainly means the desolation of the country in parts 


where it is largely used. Instead of this harm being done to the 


country by our coal, we should fertilise the lands by its means and 
might even, as I have indicated, use it in the future to increase our 
sunshine, 

Of course, there are many things which at present stand in the 
way of realising such a scheme as I have outlined. There are 
many technical details, which nothing but an immense amount 


of work can solve satisfactorily. There are also political and 


legislative difficulties standing in the way, but these, when the 
time arrived, would have to be got rid of rather than allow 
them to handicap the advance of the country. The more, how- 
ever, that I have considered these ideas in detail, the more certain 
am I of the fundamental soundness underlying them, and that it is 
only a matter of time before such a scheme is carried out in its 
entirety. 

What interests us most, perhaps, is the question of how long it is 
likely to be before the all-electric idea becomes possible. At present 
there is so much required to be done to make it workable in all its 
details, that it seems as though its realisation would be long deferred. 
It must, however, be remembered that knowledge is continually being 
acquired which brings us nearer to its realisation, and that things 
engineering, and especially in electrical engineering, now move very 
rapidly. It may therefore come to pass that the all-electric idea, with 
its far-reaching changes and great benefits, will become an accom- 
plished fact in the near future, 


Telephone Service in America. 


DuRING the International Conference of European Telephone and 
Telegraph Administrations, at Paris, an address was delivered by 
J.J. Carty, chief engineer of the American Telephone and Tele- 
graph Co., analysing the features of manual and automatic 
operation of telephone circuits and connections, 

The following abstract of the address is derived from the Elec- 
trical Review and Western Electrician :— 

I will tell of conditions in America, with which I am personally 
familiar, and regarding which I have accumulated data covering a 
period of years, 

Let us begin with the so-called manual switchboard and make a 
brief analysis of its methods of operation; we shall find that it 
abounds in automatic features and that in its operation automatio 
labour-saving machinery has been employed to an extent which is 
truly surprising. The term manual does not correctly describe the 
system to which it is applied; the so-called manual switchboard 
system is partly manual and partly automatic, and the number of 


automatic operations which takes place in making a connection 
forms a large proportion of the total. 

The subscriber desiring to make a call first takes the telephone 
from its hook and places it to his ear. This is a manual act which 
ig necessary in every system. Removing the telephone auto- 
matically releases the hook, which flies into contact with several 
springs, the result of which is to set in motion a train of auto- 
matic apparatus closing the subscriber's circuit at the sub-station, 
thereby automatically actuating a relay at the central office. This 
relay lights a lamp before the operator, who thereupon performs a 
manual act, inserting the plug into the answering spring jack. 
This again automatically makes connections which accomplish a 
number of different operations, such as disconnecting the line relay, 
and so forth. The operator works her listening key and connects 
to the called-for subscriber. This causes a train of automatic 
operations to take place, and then the subscriber's bell in rung. He 
takes the telephone from the hook, and this automatically notifies 
the operator that he is at the telephone. 

The reverse of all this takes place when the disconnection is 
made. 'The subscribers hanging the telephones on their respective 
hooks, set in motion a complex train of automatic operations, 
whereby the operator, without listening in upon the line or asking 
the subscribers if they have done talking, may determine at a glance 
that the conversation is finished, and by the simple operation of 
withdrawing the plugs and allowing them to fall automatically into 
their positions, mechanism is released which automatically restores 
the lines to their original condition. 

In the handling of trunk calls—i.e, calls between the “A” 
operator and "B" operator in the different offices, another extended 
series of automatic operations is intermingled with those which are 
performed manually. Thus it will be seen that, notwithstanding 
what may be said by the partisans of the so-called manual system, 
they have by their deeds acknowledged that there &re many advan- 
tages in automatic machinery ; in fact, if we trace the evolution of 
the manual switchboard as exemplified in the modern common- 
battery system, we sball find that its progress towards the present 
high state of efficiency is marked by the adoption of machinery to 
perform operations which, in the earlier systems, were done by 
hand. 

In the old type of manual systems it was necessary for the sub- 
soriber, in order to signal the office, to turn a crank, thus operating 
the magneto-generator and throwing a drop at the central office. 
At first i& was necessary for the operator to restore this drop by 
hand. Then a plan of automatically restoring the drop upon the 
insertion of the plug by the operator was adopted. Finally, the 
drop itself was removed and relays, automatically controlled by the 
subscriber and bringing into play at the proper time electric lights, 
were substituted. 

A study of the growth from the earliest systems to that at pre 
sent in use shows in a very interesting way that the high efficiency 
now obtained from the common-battery system is largely due to 
the adoption of automatic operations. 

Turning now to the so-called automatic system, and making but 
a brief analysis of its operation, we find that, properly speaking, it 
is not an automatic system, but only partly so, and. that without 
the aid of human intelligence at the central office, and without 
the employment of operators, it has not been possible to operate 
it on any substantial practical scale. While this is true even in à 
telephonic network with a single central office, the full force of the 
statement is not appreciated until we contemplate the so-called 
automatic system as applied to a comprehensive telephone system, 
such as sooner or later must grow up in every country and in every 
city. i . 

Let us consider the operatious of the automatic system in the 
elementary case of a single central office. The subscriber destring 
to send a call must take his telephone from the hook and perform 
a number manual operations, depending upon the character of the 
call he wishes to send. Then he must press a button, which, if all 
goes well, rings the subscriber desired. 

It has been found in practice, however, that this automatic 
machinery at the central office can be made to give service only by 
the aid of mechanicians constantly in attendance there. The duty 
of these mechanicians is not simply to make repairs and remove 
faults in the ordinary sense of the term, for they do more than this. 
They actually assist the machinery to work. By the most careful 
training, some of them become exceedingly expert, so that with & 
supersensitive ear, they are able to detect when the machinery d 
going wrong. They are equipped with portable telephones an 
transmitters, and when they have reason to suspect tbat the :f 
is not going right, they listen in upon the subscriber's line, and 
the machinery has gone wrong, they ascertain from him the number 
desired and operate the machinery by hand, 80 as to produce the 
desired connection. 

The assistance which they give requires them to listen frequently 
to the conversation of the subscribers and to give constant surv ho 
lance to the connections. This supervision is as varied as the 
character of the faults encountered. , th 

These men, whose presence is essential to the working of the 
system, are, in fact, " mechanician operators." In addition to these, 
operators must be employed for toll and long-distance Wor I 
answering subscribers who call for numbers which have b 
changed, and for performing those large classes of service req 
human intelligence. € 

In America, wherever you go into an automatic xcd 
called, there you will find operators employed for these Y oh I 
classes of service which I have mentioned, and for more whi 
might give in detail if time permitted. In all of theee eX th the 
comfortable operators’ quarters are to be found, together wi nce 
usual provisions of lavatories, retiring rooms and other convenie 
which are to be found in the so-called manual exchanges. 
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-But it is not in the system in its undeveloped state, employing only 
one central office, that the manual features of the automatic system 
are to be most clearly discerned. In order to see how thoroughly 
misleading is the term automatic switchboard as applied to these 
systems, it is necessary to contemplate a telephone system more or 
less highly developed. 

To do this we must consider the telephone system as a whole, 
taking into account all of the circumstances of the case, not simply 
one, or two, or three of them, but the whole multitude of factors 
which enter into such a complex problem. 

We must give rigorous attention to a vast amount of data and 
requirements pertaining to the traffic upon which the design of the 
system is based, and we must take carefully into account all of 
those important commercial circumstances which have such a 
profound, though often unsuspected, effect in broadly shaping the 
results. 

It is only after we have done all of these things that we are 
prepared to begin to design the plant of the telephone company 
or administration. Ina problem such as ours, in order to attain 
successful results, we must contemplate a plant or system as it 
must exist at its different stages of development. Each day, each 
month, each year, our plant is growing, and we must so shape it, 
and so add to it, that as this growth proceeds it will have the 
highest efticiency which may be expected of it at each period of 
time, and that when the system is fully developed, it will be work- 
ing at its highest efficiency. 

While the central office switchboard is a vital part of the system, 
it is by no means all, and considering the telephone investment as 
a whole, the money invested in central office switchboards is a 
relatively small part of the total. 

In our American practice we have for years endeavoured, with 
success, to take this view of the situation. In my office there isa 
large sub-department devoted to the study of the question from the 
standpoint of subways and cables; another for buildings ; another 
for all-telephone apparatus, including central office switchboards ; 
another and very large department working upon the traílic parts 
of the problem; one devoted to development studies relating to 
growth of populations and stations and kindred subjects; and still 
another whose sole duty it is to make fundamental plans based upon 
all of these data put together and co-ordinated. . 

These fundamental plans, being based upon all of the factors in 
the case, provide in outline for the location and number of the 
underground ducts and cables, the location '.nd size of the central 
offices, and the size of the central office swit. boards. 

In the plans which we have made for Ne York and for other 
cities in America, it has been found, all things considered, most 
economical when building new subways to plan for & period of 
somewhere between 15 and 20 years ahead. These plans are not 
speculative or paper plans, but we express our confidence in them 
by following them in the construction which we do each year, 
putting down not only that which is needed for to-day, but that 
which, after most careful studies, represents our best judgment of 
what will be required during a period of 20 years, 

It should not be understood, however, that we can forecast with 
precision the requirements for so long a period ahead, but we have 
worked with these fundamental plans now for so many years that we 
know that they form atrustworthy guide, provided that they are con- 
tinually kept under review and modified each year as the exigencies 
of growth demand. f 

I could show to you in many interesting ways the vast sums of 
money which we have saved because of these fundamental plans, 
and how absolutely essential they are in enabling us to expend 
most economically the enormous sums of money which we annually 
put into our plant. For example, our expenditure for new con- 
struction during the first six months of 1910 is more than 
$21,000,000. 

With such plans before us for a given city, we are able to study 
the probable conditions of the plant at each period of its growth, 
and with such a guide we are deterred from installing a switch- 
board or other system, however suitable it might seem to be at the 
moment, that would not be capable of growing into that form and 
to that magnitude which would be required of it by the conditions 
which it must encounter before its life has expired. 

Some idea of these conditions at New York, so far as they are 
affected by magnitude, may be obtained from the following data. 
The fundamental plans for that city, not including the vast 
suburban region outside of the municipal limits of Greater New 
York, provided in 1900 for a system of 51,398 telephone stations, 
served from 43 central offices, the population of the city being 
3,437,000. In 1910 the plans provide for 376,000 stations, served 
from 52 central offices, with an estimated population of 4,800,000. 
In 1930 the plans provide for 2,142,000 stations to be served from 
109 central offices, with an estimated population of 8,800,000. 

Without any commentary whatever these figures at once put us 
on our guard against the grave danger of assuming, even if the so- 
called automatic system was suitable for a small number of sub- 
scribers, that it would be a proper thing to employ in New York 
or any other city where it is expected that a proper development of 
the telephone will take place. This feeling of caution is 
strengthened when we consider that in the neighbourhood of New 
York Oity, there is a vast suburban region intimately connected with 
it telephonically and served by a very great number of central 
offices connected by a plexus of trunklines. Butthere is more than 
tbis which we must take into account when we are studying this 

‘automatic system as applied to America. It is the grand ideal of 
Theodore N. Vail, the founder of the telephone enterprise in 
America and still its active head, that we shall provide universal 
service. That is, that each person, firm or company in the United 
States that ought to have a telephone shall be provided with one, 
and that any person so provided, wherever he may be located, 


can within a reasonable time be connected to the telephone of any 
other subscriber and talk satisfactorily. 

This is not a mere dream. We have done solid continuous work 
upon it for more than 30 years, and now with the rapid strides it 
is proceeding to fulfilment.. At the present time an enormous 
amount of toll-line business takes place between New York City 
and the territory tributory to it for 30 miles around. In 90 per 
cent. of this business the connection is made in an average of 
38 seconds, and in the remaining 10 per cent. the average is about 
80 seconds. In all of these cases the transmission conditions are so 
planned that the subscriber may converse with ease. A local call 
is accomplished in less time, requiring only 22 seconds where but 
one office is involved, and slightly more between two offices. 

These figures which I have given include the elapsed time from 
the receipt at the central office of the subscriber's signal on the 
lamp until he is connected with and is talking to the called-for 
subscriber. But to establish a universal service requires working 
over much greater distances than this. | 

We already have an effective long-distance service through under- 
ground cables of the Pupin type from New York to Philadelphia 
(90 miles), and good talking with prompt connections is an every- 
day matter between New York and Boston (235 miles) Our long- 
distauce wires extend to Chicago and other more distant western 
cities, and to Washington, Baltimore, Atlanta, and other places in 
the Far South. At the present time we are extending an under- 
ground cable of the Pupin type from New York and Washington 


(235 miles) and are making surveys and plans for an extension 


from New York to Boston. More than this, by the adoption of 
phantom loaded overhead circuits between New York and 
Chicago, and by similar extensions westward as far as Omaha 
and thence to the Rocky Mountains, we expect by January Ist 
next to have so greatly extended our " long-distance " frontier that 
conversation may be held’ between Denver, Colorado, and New 
York City, a distance of 2,200 miles. ` 

I have mentioned these things to give a suggestion of, the intri- 
cacy and magnitude of the system for which switchboards must be 
provided, and to bring out strongly the point of view from which 
we must judge the capabilities of this so-called automatic system. 
Our problem is national, not parochial—it is indeed even inter- 
national. 

We must provide for the public a comprehensive system of which 
switchboards form only a part: and which shall be suitable not 
only for to-day, and for this year and for the next, but which shall 
be at its best obtainable efficiency during each period of its entire 
life. These things we must do if we are to avoid stupendous 
blunders and enormous reconstruction costs. 

It is with such thoughts as these that we have studied the ques- 
tion of different types of switchboards in America, and when 
thus considered, it is surprising to see how many of the 
features of the so-called automatic systems fail to apply 
to the conditions of practice. Among these conditions with 
us is the necessity of providing private branch exchange service. 
This is done by locating at the subscriber's premises a switchboard 
provided with trunk lines extending to the central office and with 
& number of stations, sometimes a very large number, located in 
different parts of the subscriber's premises and connected with the 
private branch exchange. Some of these private branch exchanges 
have as many as 1,200 stations connected with them. This number, 
however, is exceptional. 

By means of this private branch exchange system a most satis- 
factory method of giving local connections throughout the different 
parts of the subscriber's premises is provided, and from any of these 
Stations, by means of trunk lines to the central office, connection 
can be had to any other station in the entire telephone system, 
whether it be reached by local, suburban or long-distance trunk 
lmes. 

Notwithstanding the work that has been done and all the claims 
that have been made, no practical way has been discovered for doing 
away with the operators at these private branch exchanges, and the 
outlook for & practical solution meeting all of the plant, traffic and 
commercial requirements is so discouraging that at the present time 
the best opinion is that nothing but failure in this respect is to be 
expected. 

This private branch exchange development forms one of the 
most satisfactory and important features of the telephone in 
America. Some idea of its popularity and the magnitude which it 
has attained, and is expected to attain, will be gathered from the 
following figures. In 1900 New York City had a total of 1,050 
private branch exchange switchboards located at subscribers' pre- 
mises and serving 12,650 stations connected with them. In 1910 
there are 11,960 private branch exchange switchboards, to which 
there are connected 162,560 stations. In 1930, as a result of our 
studies of this subject, we are planning for 88,100 private branch 
exchange switchboards, having connected with them a total of 
1,079,000 stations. These figures have a deep significance. They 
show that in the carrying out of plans upon which construction 
work is now being done, we shall reach a point where more than 
half of the stations connected with the New York City system would 
require to be handled by operators, even if automatic switchboards 
were installed at the central office. But more operators than these 
would be required in an automatic system applied to New York. 
Large numbers of toll operators and of long-distance operators and 
monitor operators and operators for many other classes of service 
would be needed. 

I have not before me a computation as to the total number which 
would be required in the system which we are planning, but some 
years ago a careful study was made with a view to seeing how far 
the automatic system might be advantageously used in New York 
City at that time. It was then found that counting private branch 
exchange operators and the cev.tral office operators, the so-called 
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manual system would require 13,000 operators, and that in the so- 
called automatic system, leaving out of account the mechanician 
operators," there would be required 10,000 operators. 

We have studied this automatic system not only in connection 


with its application to large cities, but also when applied to an - 


entire State. For this purpose a thorough study was made of the 
telephone system of the State of Connecticut. This study was 
made by a large staff of most competent engineers, and consumed 
several months in the making. The result of this was to show 
that at the time the study was made, if we counted all of the 
private-branch and other operators needed with the manual system, 
there was a total of 892 required. A similar careful study showed 
that if the automatic system were installed 600 operators would be 
needed, not counting the mechanician operators." 

All these things show that the automatic system, which has so 
many alluring features about it when ite application to simple 
conditions is considered, becomes more and more unsuitable as the 
plant grows. Even when the automatic system is applied to the 
simple case of a single office district, we have yet to find an in- 
stance in which the total annual charges lying against it are less 
than for the manual. 

I am aware that statements have been made by the partisans of 
the automatic system purporting to show that the annual charges 
on that system are much lower than on the manual. We have 
analysed the conditions of these cases and found that the comparison 


was not made upon a fair basis. Where these automatic systems . 


have been installed, they have taken the place of obsolete or in- 
efficient manual systems, and the comparison has been made 
between an automatic switchboard of the most efficient type known 
and a manual switchboard of a very defective type. In some cases 
the comparison has been made between the best type of automatic 
and the very poorest known type of manual switchboard. It is not 
surprising, therefore, that from such comparisons, figures could be 
obtained which Would appear to favour the automatic. We have 
been at great pains and expense to make these comparisons on a 
proper basis and in a thorough and fair manner. 

We have made studies in à number of cities in America, taking 
into account the factors of operating maintenance, depreciation, 
taxes, insurance and so forth. In every case we found that the 
annual charges were in favour of the so-called manual system. 

I think enough has been said to show that the automatic system, 
properly considered, does not do away with operators, does not 
operate without the constant surveillance of skilled mechanicians, 
and is in truth not an automatic system at all, but merely one form 
of semi-automatic system, of which the so-called manual is 
another. 

(To be concluded.) 


Institution of Electrical Engineers (Birmingham Local 
Section). 


ON Wednesday Mr. M. J. RAILING, chairman, delivered his 
inaugural address, taking for his subject the present position of the 
electrical industries and the means available for improving it. 
Remarking that all must admit that the position of the industry 
was not what it ought to be, he said that some blamed our methods 
of training engineers, others our present fiscal policy, and others, 
again, the want of enterprise on the part of the leaders. His view 
was that the conditions had undergone a vast change during the 
last 50 years, and that the industry had not kept pace with the 
change. Factors of progress were intuitive genius, on the one 
hend, and stern necessity on the other, which led to the discovery 
of new principles and methods and to the solution of the pressing 
problems arising in practice. Genius could not be bred at will, but 
the ability to solve problems ought to be especially abundant in 
this country, with its large number of industries. 

Geographical position, early political consolidation and freedom, 
and the inherent qualities of its people, had helped in the past to 
make England the trading country of the world, the centre of ex- 
change, whence the English became foremost experts in knowledge 
of the needs and resources of other countries, and eventually under- 
took manufacturing on an unprecedented scale. But European 
countries settled down and began to develop industry and inven- 
tion; railways and telegraphs diminished the effect of distance, 
and therefore the geographical advantage of England, bringing the 
Continental inland countries within easy range of the sea, and the 
latter soon extended their operations to foreign countries, aided by 
special export rates, rapidly gaining experience and further de- 
creasing our advantage. 

Thus the competing nations, with large and increasing popula- 
tions, had left us only with the advantages of goodwill, and of 
common language and descent with our Colonies and sister nations, 
and if we would progress we must supply manufactures better or 
cheaper than others. 

The advantages of experience and hereditary aptitude in connec- 
tion with certain industries tended to diminish with time, and the 
enterprising spirit of the Britisher must be backed by the best 
possible training. 

Our coal had to compete with cheap water power; our pre- 
eminence in steel manufacture had left us ; copper could no longer 
be profitably produced in this country; and thus as regarded 
natural resources and raw materials we had no advantage over other 
nations, The conditions and hours of labour were less favourable than 
on the Continent. More efficient organisation of our factories would 
help us; but for this to be effective it was essential to secure a constant 
flow of work for production in cuch quantities as would enable us 
to make use of our organisation, and to produce on a better and 
cheaper scale than our rivals, Large output and constant flow of 


` 


work were a paramount necessity. We could produce everything 
that could be used in the applications of electricity ; industries 
were waiting for those applications to be brought before them— 
the great need was the man who could bring the two together. 
He must know all about the manufacturer and his products, and 
all about the country or industry where those products were 
wanted ; and he must be able to deal with both parties with know- 
ledge and ability. This country in the past had excelled in the pro- 
duction of such men, and she would hare to excel in their production 
again. 

Such engineers must be taught and trained etħiciently in both 
manufacturing and the applications of manufactures in situ, and 
in the knowledge of men and their ways, as well as in languages 
and laws. A generation of commercial engineers, or engineer 
traders, was needed to give back to us the old geographical pre- 
dominance, and to enable us to produce in larger quantities, and 
therefore more cheaply and better. 

In this other countries had stolen a march on us. Abroad, com- 
mercial universities were springing up, where, in addition to mere 
commercial knowledge and book-keeping, theory of money and 
labour exchanges, languages, costing systems, organisation of 
factoriés, such wider subjects as social, political and labour ques- 
tions, railway traffic rates, organisation of credit system, insurance 
and commercial law, were dealt with. These were subjects of the 
highest importance, not only to the commercial man; but also to the 
commercial engineer of the future. 

In Birmingham a move had been made in the right direction by 
the establishment of a commercial faculty at the University, but 
more was necessary—a free interchange between the engineering 
and commercial faculties, to enable those trained as engineers to 
study also commercial subjects. Further, the commercial side of 
engineering should be considered in connection with apprenticeship. 
of which a certain portion should be spent in the counting house or 
the sales branch. The necessary knowledge must be acquired in 
early life. 


LOCALISING PARTIAL EARTH FAULTS 
IN SUBMARINE CABLES. 


By HERBERT E. CANN. 


CAxx's (1896) TRIPLE TEST aS AN EARTH OVERLAP. 


As it may, be of some little interest to readers of the 
ELECTRICAL REVIEW, and more especially submarine cable 
electricians, the writer wishes to bring the following facts 
to their notice. Whilst localising certain partial earth 
faults by Anderson and Kennelly's earth overlap to false 
zero, these faults, although in some cases not offering a very 
high resistance, yet were extremely variable, polarisation 
changes being very rapid, and measurements made to false 
zero were very difficult to obtain, and in many cases quite 
unreliable and misleading. The writer therefore determined 
to take Cann’s triple test to true zero. As in Anderson and 
Kennelly’s earth overlap, a resistance was inserted at the 
short end (station B) so as to bring the fault electrically in 
the centre of the cable. Each station earthed and tested 
alternately for three-minute periods, and balances were 
obtained and the inserted resistance varied until both stations 
arrived at the same result, or a very near approximation, t.e., 
when the resistances A, B and C, obtained at either end, were 
reduced by the formula A + B — c, the calculated resistance 
was the same on both sides of the fault. 


A = resistance obtained with highest current. 
B z resistance obtained with intermediate current. 
C S resistance obtained with lowest current. 


When the calculated resistances on both sides are equal, 
z then becomes by formula— 


L — R(where L = C.R. of line when perfect. 
2 (Siere R = inserted resistance (on short end). 


The batteries employed were in the ratio of 4, 2, 1, and 
the k. M. F. was purposely kept low, as it was found that 
anything approaching 20 m.a. and upwards had a tendency 
to develop gas at the fault, rendering the balances far more 
difficult to obtain, and therefore more unreliable. Much 
steadier results were obtained with a moderate voltage. 
The E. u. F. and bridge ratios were the same at both stations. 
The writer is without any information as to whether this 
combination test has been employed up to date, but in 
Wilkinson's Cable Laying and Repairing,” new edition. 
one finds the remark “ If the false zero is very unsteady or 
the readings variable, the balances may be taken to true 
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zero, eliminating the earth current effect by Mance’s 
method.” However, as any information concerning new 
tests or modifications of well-known fault tests is always 
wyelcomed by the cable fraternity, it is superfluous to enlarge 
-on the subject. It is sufficient to remark that this 
combination of Cann’s and Anderson and Kennelly's earth 
overlap has invariably given good reliable results. 
Two examples of cable faults localised by this method are 
given below :— 
EXAMPLE I. 


C.B. of line (1) qn tai of line and fault measured from 


perfect = 3,270” A station with 20 cells—end free“ at 
a 


B station = 6,000 —7, 000% variable. 


Three bridge balances (from both ends) to true zero with 20, 10 and 
5 cells, 30, 15 and 7 5 volts approximately. Both stations using 
game E.M.F. and bridge ratios 1,000 : 1,000. 


1st test.—Without inserted resistance: 
B station earths and A station obtains balance with— 


20 cells = 3,045 A - 
10 cells = 3,069 Ju Baar Ay E 
5 cells = 3,100 C e 
A station earths and B station obtains balance with — 
20 cells = 2,695 A . 
10 cells = 2,775 = 2,656 
5 cells = 2,815 C 


2nd operation.—B, being the short end. now inserts 700: 


A station tests (B earths). B station tests (A earths). 
A= 5510 | = A= 1200 

B = 3,540 > = 342529 B = 3,480 > = 3,320% 
C = 3,588 C = 3,540 


3rd operation —B station now inserts 2009 more (total inserted 
resistance, 900%): 
A station tests (B earths). B station tests (A earths). 


A = 3,570 A = 3,620 
B = 3,640 $ = 3,493 B = 3,690 $ = 3,570 
C = 3,717 C = 3,744 

NoTE.—As B's results are now 77 higher than A's, it shows that 


too much resistance has been added at B; B therefore 
reduces his inserted resistance by 80%. 


d'h operation. —B station now reduces his inserted resistance to 820%: 
A station tests (B earths). B station tests (A earths). 


A = 3,540 A = 3,540 
B= sao} = 3,510% B = 102% 3,4952 
C = 3,660 C = 3,670 
dth operation. —B station now increases his inserted resistance 
to 830%: 
A station tests (B earths). B station tests (A earths). 
A = 3,535 2A = 3,523 
B = 3,625 | = 3, 500% B = 10 $= 3.498 
C = 3000 C = 3.655 


6th vperation.—Check test with 835% inserted at B station: 


A station tests (B earths). B station tests (A earths), 


A = 3.380 A = 3,400 
B = 3460 $ = 3,300» B = 3,470 $= 3,3150 
C = 3,540 C = 3.555 


NOTE.—From the difference in the resistance obtained in the last 
two tests, it will be seen that the resistance of the fault was 
changing rapidly. The values calculated from the balances 
obtained at A and B stations duriny the 5th operation being 
almost identical —viz., 3.5009 and 3,4989 —proved that the 
inserted resistance was about correct. 


This being so, then the distance to fault from B station (short 


end) becomes 
x= FCC 
D 2 2 


a as 


L = C.R. of cable when perfect. 
R = Inserted (added) resistance at short end. 


If we take the mean of the results obtained during the 4th, 5th 


and 6th operations, then X becomes— 
| ith operation = are e E a T 
77 „ = SEHE " zin T | ms 


True distane to fault in ohms from B station = 1,220, 


EXAMPLE II. 
Total C.R. of line (L) when perfect = 4.124«, 


Preliminary test, 
A station tests with 20 cells (30 volt : 
with end 55 at B is ets yor), . Resistance = 14, 000 


B station tests with 20 cells n, volts) ^) 


with end free at ÀA . "à = 10,600% 


Overlap test now taken with 20. 10 and 5 cells (30, 15 and 74 
volts), and equal ratios 1.000 : 1,000 at each station ; each station 
testing and earthing alternately. 


NOTE. As a full explanation was given in Example I, only bare 
figures will be given in following examples :— 
Ist. —No resistance inserted at either station: 


A station’s balances. B station's balances. 


A = 4.050 A = 3.780 

B = 4110 $= 4.0409 B = 3.880 > = 31204 
C = 4.120 C = 3.910 

24d,—B station now inserts 600%: 
A station. B station. 

A = 4,420 A = 4.370 

B = 4,550 > = 4.365% B = 4.505 F =. 4,305 
C = 4,605 C =z- 4.570 


3rd.—B station, being still too low, inserts an additional lute ; 
total, 100» : 


A station. B station. 
A = 4,460 A = 4.460 . 
B = 4,590 > = 4,407 B = 1000 = 14, 380 
C = 4,643 C = 1.660 


4th.—B station being still too low, 725 are inserted: 


A station. B station. 
A = 4,514 A = 1,520 
B = 1720 = 4,4415 B 1776 = 4.460 
C = 4,720 C = 4,740 
oth. 5 „ being now too hish, reduces inserted resistance 
o 7100: 
A station. B station. 
A = 4.505 A = 1,510 
B = 1214 = 4.435 B = 1220 = 1.4102 
C = 4,714 > = 4,720 
6th.—B now inserts 700: 
A station. B station. 
A= 1620 ö A = 4,510 
B = 1,042 >= 4,442¢ B= 1210 1.450 
C = 4,720 C = 4,730 


*7th.—B now reduces to 6879 : 


A station. B station. 


= 1,480 A = 4480 
B = rio} = 44069 B = iin |= 4.410 
C — 4,714 C = 4,720 

*S¢h.—B reduces further to 675% : 
A station. B station. 

= 4.484 A = 4,480 | 
B = 4,634 | = 4,4059 B = ito h= 4,10 
C = 4,10 C = 4,705 


*9th.—B station, having now the lower resistance, increases 
inserted resistance to 680: | 


A station. B station. 
A = 1.178 A = 4,470 
B = 4,636 > = 1,3060 B = 4640 P 49 


* These results being only 4, 3 and 1 units respectively out of 


Then s = F, 


~ 


equality, the mean was taken. 


24 — 685 3 R s 
7th = eto M = 7 = 1,869°5 from B station. 
— ; 7 9 ~ - . 
8th = ps Bese = EUR = 1,874°5° from B station. 
DA — 37 . 
9th = e = aie = 1.872˙0% from B station. 


3)5.6 16 (0 
1, 872˙ 0 mean. 
True distance to fault = 1,874 ohms. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS, 


AUSTRALIAN COMMONWEALTH.—The following decisions have 
been given by the Australian Customs authorities :— 


Asphaltum, being a refined mineral pitch ... oes «ee Free. 
Electrical appliances, &c.— 
Brushes, carbon. for dynamo-electric machines sie. DUD, 
Brushes for dynamos over 200 B. H. P. are suitable for 
use on dynainos under 200 B. II. b. 
Cells, electric, Bleeck- Love. ae 10-95 
These are primary batteries. The parts manufactured 
in the United Kingdom are of the greater value, and 
the cells may be adinitted at the preferential rate. 
Conduit, electric, Key- spring. —This is electric metal 
conduit piping in halt-sections, one section fitting 
over the other, and metal fixings : 


Casing (tubing in half-sections) T" T .. Fico. 
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Tool, wire, for fixing the casing together or taking 

it apart bii us vs n" iss w 285 
Brackets ... -— Tm eat — iss ag 2B 
Clips, sprin , for clipping to the brackets ... *. 25 


Bends and tees in half- sections ES VA .. Free. 
Bonds gus ii s m was *. 25 H 


Capping ... gi he 978 dus — .. Free. 


"Fuse box and "enclosed fuse.“ —-An enclosed fuse" is an 
article having a porcelain base with two terminals for the fuse 
wire, and two porcelain bushes. enclosed in & box, or cover of 
iron or other material. A combination of two such “ enclosed 
fuses" mounted on a board provided with four insulators is 
known as a fuse board or distributing board, as the case may 
be. If, however, instead of the plain board (which may be of 
marble, slate or wood), a cover and sides were added, the whole 
(i.e., the two enclosed fuses described) would be known as a 
"fuse box." In other words, the distinction to be drawn 
amounts to whether the fuses are mounted on a board of any 
description, or separately enclosed each in its own case. If 
several separate fuses were enclosed in an iron case, such a 
combination would be known as a fuse box." 


Insulators, lead-in. (Metal tubular head with a porcelain 
tube cemented into and through it.) ... PR e. 25% 
Lamps. &c.—Arc lamp, " Gral metallic” ... ids *. 10 * 


The light is obtained by heating a metallic wire to 
incandescence in vacuo. In outward appearance it 
is similar to an ordinary arc lamp. 


Gallery, shade, being an attachment for an electric 
lamp to hold the globe jia 8 ate € * 15 96 
Recording device, Eco," for checking watchmen. Clock 
regulator No. 1 combined with electrio recorder. (The 
recording device alone is an electric appliance, but it 
is understood it is always accompanied by & clock.) ... Free. 


ARGENTINA.—The Argentina Boletin Oficiel of September 20th 
contains a revised list of the materials and articles which may 
be imported into the Republic free of duty by such electric 
railway and tramway companies as are by law entitled to the 
privilege for the construction and working of their lines. The 
same 7Jv/etin also contains amended regulations respecting the 
administrative control of the uses to which such articles and 
materials are put. A copy of the Boleti may be seen at the 
oftices of the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall Street, E.C. 
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PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


NEW 
Gomnpiled exp ressly for this journal by Mzsanms. W. P. TN MON & Earn. 
eotrioay Patent Agents, 285, High Holborn, Londo pi Pace 
Liverpool and Bradford, to whom all inquiries should be 


25,224. 
especially applicable for electric lighting," W. SUMNER. 

25.242. “Improvements in or relating to dry galvanic 
F. WEATHERILL, October 21st. 

25,243. “Improvements in or relating to automatic telephone systems.” 
W. WAN ISH. October 31st. (Complete.) 

25,280. * Improvements in receiving apparatus for wireless telegraphy.” 
R. R. GoLDrHoaP. (Date applied for under Sec. 91 of the Act, October th, 
1909, being date of application in the United States.) October 3lst. 
(Complete.) 

25,804. Improved method and apparatus for the wireless control of air- 
ships and other craft and mechanisms,” J. A. Corky, October Zlst. 

25,315. [utprovements in or relating to galvanic batteries." W. MORRISON. 
(Date apphed for under Sec. 91 of the Act, November 22nd 1909, being date of 
application in United States.) October 31st. (Complete.) 


"Improvements in current graduating devices or resistances, 
October 31st. 


cells.“ 


25,948. ''Improvements in or relating to secondary batteries.“ W. 8. 
NAVYVLO n. November lst, 

25,304. "Improvements relating to high-tension switchboards." J. HALL. 
November Ist. 

25,864. ''Improvements in electric annunciating apparatus." H. J. 


ALTI ER and G. W,GiLL. November ist, (Complete.) 

25,399. “Improvements in section insulators for overhead wires and cables 
of tramway, ratiway and like svsteins." S. W. MITCHELL (trading as Player 
and Mitchell and H. McP. Dudgeon), November Ist. (Complete.) 


25.871. Method of und the means for the electric lighting of pictures, 
works of art and the like.“ $. W. Mappick. November Ist. 
25,85. Tinproved process and apparatus for the rectification of alternating 


electric currents.“ J. J. MoNTeéeoMERY. November Ist. (Coniplete.) 

25.397. Improvements in and relating to the excitation of induction 
dynamo-electric machinery." ART. GEN. Brown, Boveri FT Cir. (Date 
applied for under Sec. 91 of the Act, November 1st, 1909, being date of applica- 
tion in Germany.) November Ist. (Complete.) 

25,401. “Improvements in the treatment of ores, particularly the ores of 
tungsten and like metal." C. M. JonNsow. (Date applied for under Sec. 91 of 
the Act, January $list, 1910, being date of application in United States.) 
Noveinber lat. (Complete) 


25,101.“ " Improv ements in and relating to electric lamps and reflectors for 
the same,” D. J. O'Brien nnd R. M. Carrs. November Ist. 
25,411. **Iniprovements in and relating to the manufacture of tungsten 


wires, filaments and the like.’ J. Grav. (K. Schwab, Germany.) November 


lst. (Complete.) 


25,425. ' "Automatic electric control of the traversing motion of electric 
coal-cutting machines.“ T. W. CuossLAND and A. ChosSLAND. November 
2nd. 

25,449. “Switch for controlling electric fog signals." J. W. BREITEL. 
November 2nd. 

25,173. '"Improvemernts in and relating to ceiling roses and like electrical 


fittings.” E. L Parkes. November 2nd. 
25,502. “Timprovements in telephone switchboards.“ W. AITKEN and 
Britis [INSULATED AND HELSBY CABLES, LTD. November 3rd. (Complete.) 
25,516. “Improvements in or relating to the packing of plates of electric 
Storage batteries," B. M. DRAKE, J. WapbrELL and D. P. Battery Co., LTB. 
Novembec jrd. 


25,528. Improvements relating to apparatus for recording telephone 
messages.“ A. E. Lamxin and L. G. Gopwin. November 8rd. 

25,53 9. Spark plug isolations.” A. HERZ. (Date applied for under Sec. 91 
of the Act, November 9th, 1909, being date of application in Austria.) 
November ard. ( Complete.) 

25,566. Improvements in ee telegraphy.”’ 
MUIRHEAD & Co. Noveinber 3rd. 

25,564. ''Improvements relating to warning devices for use in electric cir- 
ouits." H. Lccas and B. V. O'CagRoLL. November 8rd. 

25,565. “Improvements relating to electric lighting systems for motor 
vehicles.“ H. Lucas and B. C. O'CanRoLL. November 8rd. 

25,566. ‘Improvements relating to electrical ignition devices." F. B. 
Lope E and A. Lopar (trading as Lodge Bros. & Co.). November 8rd. 

25,538. ''Improvements in and relating to self-regulating dynamo-electrio 
machines." C. A. VANDERVELL and A. H. MipcLky. November 3rd. 

, 607. Improvements in time mechanism for operating electric switches, - 
gas valves and the like." F. T. Reip. November 4th. 

25,622. ‘‘Improvements in tacheometric telescopes.” C. Zeiss. (Date 
applied for under Sec. 91 of the Act, November 10th, 1909, being date of 
application in Germany.) November 4th. (Complete.) 

25,604. ‘Improvements in or relating to self-regulating arc lamps for pro- 
jection.” A. Schulpr. November 4th. 

W, 670. Improvements in Röntgen ray and like electro-medical photo- 
graphic apparatus.” H. F. Biaue and F. R. Burr, November 4th. 

( Complete.) 

25,678. Improvements in and connected with dynamo electric generators.“ 
G. FULLER and B. J. Moore. November 4th. 

25, 679. Improvements in and connected with portable electric hand 
lamps." G. FULLER, G. J. A. FULLER and L. Futter. November 4th. 

25,688, ‘‘Improvements in variable-speed alternating- current induction 
motors." BrrrisH THomson-Houston Co., Lrp., and J. MaRTIN, Novem- 
ber 4th. E 

25,700. "Improvements in the enumeration of telephone calls." 8. D. 
WILLIAMS. November 5th, 

25,715. Improved means of fixing lamp shades or reflectors or incan- 
descent electric lampholders, and an appliance for expeditiously removing or 
replacing same.“ R. W. TowNLEY. November 5th. 

25,725. '*Improvements in the manufacture of telephone or telegraph 
conductors or cables." D. Bates, C. W. Bearn, A. H. Scuvttz, E. J. 
BnisLEr, D. B. BAUNDERSON, and BRITISH INSULATED & HrELsBY CABLES, LTD. 
November 5th. 

2,726. Improvements in the manufacture of telephone or telegraph con. 
ductors or cables." Particulars same as 25,725. 

25,782. “ Improvements in electrical current transformers." S1EMENS Bros. 
AND Co., Lrp. (Siemens & Halske Akt.-Ges., Germany.) November 5th. 

25,756. “Improvements in electric switches.” M. D. Scorr. November 5th. 
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PUBLISHED SPECIFICATIONS. 


ies of any of the ifications in me pond 
Oopis Mzssns. W. P. THompsox & Co., 1e born, W. G., ned ef and at 
stamps). 


Liverpool and Bradford ; price, post hee ir 


1909. 


É 
CIncurrI N ARRANGEMENT FOR Workinc Mono AND POLYPHASE ALTEBNATING 
CURRENT Morons. A. Heyland. 22,932. October "th. (Date applied for 
under Internationa! Convention, October 10th, 1908.) 


CHAINS FOR BUsPENDING ELECTRIC PENDANTS, ELECTRIG CHANDELIERS, AND 
THE LIKE. R. J. Simpson. 22,988. October 8th. 


ELECTRIC Arc Lamps. R. Neu. 28,014, October 8th. 


Gas CONTROLLERS, Errcrnic TrwME-SwITCHE8, AND OTHER TNG DEVICES. 
G. O. Horstmann, E. H. Horstmann, A. Horstmann, 8. A. Horstmann and 
W. T. Edgar. 23, 101. October llth, 


MANUFACTURE, OF ELECIRICAL RESISTANCES, A. W. Maley. 28,216, October 11th. 

CONTROL or ELECTRIC Motors. H. C. Leake. 23,217. October 12th. 

WINDINGS FOR ALTERNATING-CURRENT Motors. M, Stern. 98,653. October 
14th. (Date applied for under International Convention, October 81st, 1908. 
Request under Sec. 1U of the Act not granted.) 


DyaMo-Errcrnic Macuines, H. Lippelt. 98,756. October 16th, (Date applied 
for under International Convention, October 16th, 1908.) 


PortaBLe ELECTRIC Lamps. G. N. Vitanoff, 23,808. October 18th. 


APPARATUS FOR COOKING OR FOR HEATING AIR AND OTHER MEDIA BY MEANS or 
Evectriciry. C. G. Bell and J. St. V. Pletts. 23,818. October 18th. 


APPARATUS FOR Cooking AND LIKE OPERATIONS BY MEANS OF ELECTRICITY, 
C. G. Bell and J. Sb. V. Pletts. 28,819. October 18th. 


MkANs FOR Surererrin: ELkcruc Lasrs, H. S. Harrison. 28,980, October 
19th. 

APrARATUS FOR C. III. LIND EL HCT Motors. H. E. Day. 24, 03. October 
21st. 

Powk&R PAN TS Eunori:séo ALTERNATING-CURRENT GENERATORS AND. Morons. 
H. A. Mavor and Mavor & Coulson, Ltd, 27,478. November 25th. 


AvToMATIC Erkcrgic. Fra-nrtour Device. H. F. Reason and Reason Manu- 
facturing Co. 0000, December 22nd. : 


1910. 


ELECTHIC BSwircHEs. B. Brooks and F. H. Alston. 800. January 12th. 


ARRANGEMENTS FOR TRANSMITIING POWER UT MEANS OF POLYPHASE ALTER- 
NATING ELECTRIC CURRENTS. Siemens-Schuckertwerke Ges. 3,114. Feb- 
ruary 8th. (Date applied for under International Convention, February 
27th, 1909.) 

ELECTRIC Lirrs AND Orurn Lirrs, AND LIKE ArraRATUs. 
A. A. G. Jensen. 4,713. February 25th, 


APPARATUS FOR STRENGIHENING WEAK ELECTRICAL IMPULSES, l'ARTICULABLY 
APPLICARLE FOR Usk IN WIRELESS TRELEGKArHY., W. P. Thompson. (Ges. 
für Drahtlose Telecraphie.) 10,210. April 26th. 


SANITARY MOUTHPIECES rok TELEPHONES AND OTHER INsTRCMENTS. J. B. 
O'Hara. 15,148. June 28th. 

APPARATUS Fok Prepvoine ELECTRICAL-IMPULSE CHARGES FOR WIRELESS 
TkLEGRAPHY AND TRLEPHONY. 8. Eisenstein. 16,856. July Sth. (Applica- 
tion for Patent of Addition to No. 10,019 of 1908.) 

Process ron Packinu FOR TRANSPORT CHARGED NEGATIVE ELECTRODES OF 
ACCUMULATORS. Accuiuulateurs Tudor Boc. Anon. 18,398. August 3rd. 
(Date applied for under International Convention, Augus: Sth, 1909.) 
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PEAT FUEL. 


Nor long ago a paper was read upon the utilisation of the 
Irish peat bogs, which created a good deal of interest in 
various quarters ; and it is to be hoped that the lamentable 
failure which the Irish people have seen attend any effort to 
use peat upon a large commercial scale in their country has 
not had the excusable effect of quenching the last spark of 
their ambition to be independent of the English and Welsh 
coalfields ; and the 
glory of success may be awaiting us under the next sod. * 

The two nations of North America have watched, and have 
taken part in, all the trials, and half successes, and whole 
failures, which have branded peat fuel throughout Europe as 
fit only for the humble hearth, and the present state of 
affairs can be gauged by the remarks of the speakers at the 
fourth annual meeting of the American Peat Society, which 
took place on Canadian soil, as reported by the Cunadian 
Engineer. 

The President, Dr. Eugene Haanel, dealt with the 
exploitation of the Canadian peat bogs, which are known at 
present to cover an arca of 37,000 square miles. 

In consequence of the great distances between the coal- 
fields and the central provinces, and in view of the alarm- 
ingly rapid destruction of forests, and of the near approach 
to the end of the visible coal supply, it is becoming impera- 
tively necessary to learn how to utilise the ient deposits upon 
a large commercial scale. 

The well-known Canadian Government Report of three 
vears ago demonstrated from the world-wide investigations 
which formed its subject matter, that :— 

1. For the economie production of fuel from peat, 
machinery driven by power must be substituted for manual 


for “failure is a promise of success,” 


labour as far as possible. 

2. That processes invented hitherto for removing the water 
content of the peat by pressure and artificial heat have not 
led to commercial results, and have been abandoned after 
trial. 

Dr. Haanel mentions the Electro-Peat Syndicate, of which 

enterprise Englishmen are not proud; and the Ekenberg 
process, which is still in the experimental stage after the 
expenditure of 200,000 kroner in Sweden to place it upon a 
commercial basis. 
e Mr. Tomlinson, in a paper 
classical, laid emphasis on the vital importance of letting 
the peat dry itself while it lies in the bog, and Dr. Haanel 
has the same idea in his mind when he says that the en- 
deavour to accomplish economically by artificial means in a 
short time, what has been accomplished by nature in ex- 
ceedingly long periods of time, namely, the change of peat 
into a substance similar to coal, has so far, apparently, not 
been attended with success, and the outlook in that direction 
is certainly not encouraging. : 


which is destined to become 
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The Canadian Government has acquired 300 acres of 9-ft. 
peat bog, und is manufacturing fuel upon a commercial scale 
by a method which is said to have proved successful in 
Europe. This is being done with the intention of restoring 
confidence in peat, and we may be sure that the thorough 
Canadians will not relinquish this experiment .until success 
has been achieved and peat is in general use where coal is 
not cheaply available for power purposes. 

Some figures of cost are given, but to reproduce them here 
would be to mislead, as Canadian working conditions, 
especially the cost of labour, differ so widely from the con- 
ditions in Great Britain or Ireland; but it would appear 
that an equal quantity of peat, in a calorific sense, can be 
sold near the bog at prices considerably below anthracite. 

Air-dried peat is unsuitable for long-distance carriage, but 
the hopes, long deferred, of the peat enthusiast are founded 
on utilising the fuel in gas producers on the bog itself 
and transmitting power electrically instead of taking it in 
latent form by train. Peat should make an excellent pro- 


ducer fuel on account of its non-clinkering qualities, and tlie 


high water content after air-drying alone is said to render 
unnecessary the use of an external water supply for gas 
production. 

A Canadian Peat Society has been formed, with head- 
quarters in Ottawa, and we may be sure that the combined 
efforts of the American and Canadian Societies will bring 
forth sooner or later a process of getting peat, which will 
place coal at a disadvantage at the end of a long haul. 


Considering the high cost of steam or producer coal in 


Ireland, and the revival of national prosperity, which is 
apparent to the most heedless, this peat problem cries aloud 
for solution. Cheap power, available in scores of places 
besides the two or three large towns which now form the 
lucky exceptions, would do more good to Ireland than all 
the Sinn Feiners, Nationalists, Orangemen,  All-for- 
Irelanders, and Cattle-drivers, multiplied by a million. 
Ireland's prosperity should not depend upon the efforts 
of a company which is at the present at best in a 
state of suspended animation. The affair is national in 
the highest sense, and instead of sitting down waiting 
for the results of experiments in Sweden or elsewhere 
on the Continent, a strong Commission, backed preferably 


by private funds, but, if need be, subsidised by Govern- 


ment, should be carrying out experiments on a large 
; : 55 i i 

commercial scale. We believe that in five years’ time 

that Commission would report a clearly demonstrated 


success, and another lustrum would see Ireland rich and 
ugly. 


Ix concluding our notices of the exhibits 
at the Brussels Exhibition, we wish once 
more to emphasise the value and effeetive- 
ness of the British show in bringing business. We are informed 
by the Exhibitions Department of the Board of Trade that they 
are still receiving reports of the splendid results obtained by the 
exhibitors in the British Section; for example, the head of 
a leading London firm that exhibited in the Buildings, 
Decoration and Furniture Section, states that he cannot obtain 
a sufficient number of designers to keep pace with tlie orders 
resulting from his display in Brussels, and another firm 
in the same line has done business at the rate of £100 a day. 


Brussels and 
Turin. 


* 


In fact, we learn that the English manufacturers are now 
securing a very large proportion of the furnishing business of 
the world, and it is considered thatthe British furniture section 
showed a much higher standard of excellence than any of 
its foreign rivals. British pottery also has gained recognition 
abroad to such an extent that an enormous amount of busi- 
ness has been done. | 

These are not electrical products, it is true ; but it is 
equally true that quality will tell in every branch of 
industry, provided that it is adequately brought home to the 
prospective purchaser, and the only way to do that effectu- 
ally is to show hint the goods. Our electrical manufactures 
of all kinds are well able to hold their own in point of 
quality with any that the world produces; and we need not 
fear foreign tariff walls so long as we are able by excellence 
of material, design and workmanship to leap over them. 

It should never be forgotten that in very many cases our 
rivals are with us outside those walls ; in such circumstances 
the tariff presents no obstacle. We refer particularly, of 
course, to those countries in which electrical manufactures 
are still in their infancy and unable to compete with our 
superior products, and such conntries constitute the bulk of 
the world's markets. | 

While we cannot too highly commend the patriotism of 
the numerous exhibitors who, undeterred by the loss of their 
exhibits in the fire, came forward at once with new displays, 
we may reasonably suppose that their alacrity was partly 
stimulated by their appreciation of the commercial results 
that had already accrued, and that it was in some measure 
an Indication of their satisfaction with the business secured. 

We confidently hope, therefore, to see all the exhibitors at 


Brussels participating in the coming Exhibition at Turin, 


which will be more effectively organised, and being in a 
more central position for the Mediterranean countries, few 
of which are actively engaged in electrical manufacturing, 
should prove still more fruitful in bringing grist to the 
British mill. 


THE address of Mr. J. J. Carty on 


iiri “Telephone Service in America,” which 
i 1 i mnl. A 
Future. is concluded in this week's issue, serves 


admirably to illustrate the wonderful deve- 
lopment of telephony in the United States, the enormous 
extension which is anticipated in the course of the next 20 
years, and the extreme complexity of the problem of pro- 
viding the most efficient service possible over a vast area. 
It will at the same time, perhaps, provide a useful corrective 
for the occasional outbursts in the non-technical Press, which 
inform us that the era of automatic telephony is approaching, 
and ornament their fabric of romance with a variety of frills, 
such as pocket wireless telephones, &c. While the automatic 
system has proved serviceable within narrow limits, it is 
inconceivable to anyone who has studied the working of a 
large exchange installation. that anything even remotely 
approaching complete automatism is possible on a large 
scale. Mr. Carty, whose company has made an exhaustive 
study of the subject on scientific lines, while preserving an 
admirably judicial attitude, proves beyond question to our 
mind that the manual staff at the exchange is indispens- 
able, though at the same time he shows how the best 
features of the so-called manual and the so-called automatic 
systems can be combined to secure the most efficient and 
economical results. 

In this branch of public service the United States must 
lead the world, for in no other country can investigations be 
carried out on a scale of comparable magnitude, nor can the 
knowledge and experience that they possess be paralleled 
elsewhere. In view of the importance of the address 
therefore, we havethought it well to give a very full abstract 
of it, for the information of our readers. 
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ABROAD. 


By ERNEST T. WILLIAMS. 


THE question of extending our trade abroad is one of ever- 


increasing importance and interest, and applies in particular 
to British engineering, owing to the necessity for a large 
export business to keep our works at home fully employed. 
That we might do a great deal more business abroad will 
be generally conceded, and this applies in particular to 
electrical engineering. 
.  . Experience on the Continent of Europe and in Asia, and 
first-hand knowledge of Canada, has confirmed the writer's 
opinion that our methods of exploiting business abroad, 
generally speaking, leave much to be desired. If we are to 
grasp the innumerable opportunities, the sooner a united 
systematic effort is made the better it will be for our 
engineering industries. 
A firm believer in the power of British engineering to 
hold its own. in all open markets and many protected ones, 
. the writer cannot but feel that our apathy is largely a ques- 
tion of ignorance of the many possibilities. Many large 
firms do a big foreign business in a particular country where 
they have worked for years and reaped the harvest of their 
labours. For example, one company docs a large business in 
Russia, another in India, and so on, whilst their names or 


* 


manufactures are hardly known in other countries where 


there is an equally good market. 

But, perhaps, even more important are those cases where 
no market at present actually exists, but which could be 
created and developed, for there is a vast field where Nature's 
resources have hardly been touched. It may be difficult in 
England to understand this, but it is none the less true, and 
there are opportunities of getting in on the “ ground floor 
in many places which, with the rapid rise of other enterprising 
manufacturing nations, will not exist a few years hence. It 
behoves us, therefore, to be stirring in earnest and without 
delay. 

Even where business firms may be fully alive to the 
possibilities, the difficulty of exploiting more than one or 

two countries on a large scale is great and the expense 
prohibitive, and a large turnover, which might take years to 
work up, would be required before the main expenses are 
covered. "The general result of this is that commission 
agents are usually appointed. Whatever the advantages of 
this system, a little thought will show its defects, and even 
allowing that they should remain, much, in addition, requires 
to be done. 

It would be little use writing on this subject if no 
suggestion for overcoming the difficulty were made. In 
offering a suggestion, it is especially desired that it should be 
clear that no claim is made of having overcome all the diffi- 
‘culties, or that the scheme proposed is not open to objections. 
On the other hand, if it results in only one step in the right 
direction being taken, the writer's point will have been 
gained. 

The solution suggested is combined effort. Just as the 
employers had to federate themselves together in the 
Engineers’ Employers Federation to deal with labour ques- 
tions, so they should make a combined effort to ensure that 

British manufactures are placed in a favourable position by 
being brought to the notice of possible purchasers in every 
part of the world. Also the effort should be made to keep 
the manufacturers in touch and sympathy with new develop- 
ments; and last, but by no means least, to educate and help 
the people of many countries to realise the value and possi- 
bilities of these countries which will in time open up, develop 
and bring trade. "This can only be done extensively by a 
combination of effort, as any other method would be inade- 
quate and too costly to be borne by individual firms. 

Just as combining on questions of employment has re- 
sulted in much good, so combining for advancing British 
engineering abroad will benefit companies individually, and 
British trade as a whole. The keen business managers 
cannot be too alert to take up and act on this suggestion, 
for its full consideration and investigation would undoubtedly 
result in some combined action being taken for the purpose 
in view. i 


BRITISH ENGINEERING - 
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methods and habits. 
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Let us assume for a moment that a British Engineering 
Trade Federation were formed with the object of exploiting 


the world's markets, and bringing suppliers and consumers 
into business connection. 


The very meeting of the repre- 
sentatives from time to time to discuss the subject would be 


productive of good. Presuming the firms who were members 


of the Federation were prepared to make a serious financial 
effort to carry out their object, it would be but a question of 
time and organisation before there would be a head office 
and directing staff in London, and highly trained, well paid 


smart business engineers in every country in the world. 


These representatives, besides keeping quite up-to-date in 
engineering progress and the latest products of the members’ 
works, would study the country, language, people, business 
They could also act as reliable and 
expert mediums hetween the English manufacturer and his 
foreign customer thousands of miles away. | 

For the sake of illustration, take one country alone— 
China : how many engineering firms have their fully-qualified 
expert engineer who can speak Chinese and who knows the 
country and people well ? And yet there are, and will be, great 
openings in China for extensive engineering work. As I 
write, a large number of business men from America are 
pessing through Hong-Kong on a tour of China and the Far 
East, to gain a personal acquaintance with the various porte, 
and as an advertisement, for it will prove to the Chinese that 
the United States business men are prepared to go to con- . 
siderable trouble to do business with them. | 

Again, take Canada, which is opening up in a way which 
is difficult to realise without travelling through the country. 
Is it creditable to British enterprise that it is a general com- 
plaint in Canada that so many orders have to be placed 
away from England because the British manufacturer does 
not keep in touch with the Canadian market and is not on 
the spot to deal with the requirements of cases as they arise? 

In the development of the scheme outlined it will be 
observed that ultimately the cost would be heavy, for it is of 
little use sending out any but the best men as we must do the 
thing .horoughly. On the other hand, there would be many 
firms to bear the cost, and it is important to remember that 
there is a larger margin of profit on foreign than on home 
trade. Then, apart from the general subscription, it would, 
no doubt, be arranged to divide the expenses in proportion 
to the benefit derived from the Federation. 
` There are many other ways in which combined action 
could be taken which would be less costly, and whatever 
might be done would first require to be freely discussed and 
systematised. For the latter reasons, the writer has refrained 
from drawing up any definite scheme, as that would be only 
a detail, though an important one, in the later organisation. 

It is desired to point out again that the main reason 
for this article is to propose united action for the advance- 
ment of British engineering abroad. If this could be 
once arranged, the best form such action could take 
would be a matter for development, but whatever was 
done, if it tended to secure the object in view, it would 
result in establishing our industries more firmly, and be to 
the general advantage of British capital, labour and 
enterprise. 

Finally, le& us beware that we do not put off taking 
this or some similar step until it is forced upon us by the 
energy of another nation, when we should have to regret 
not having been first in the field. 


Large Electric Clock.—On Friday last, at the Free 
Trades Hall, Leicester, a company of about 50 friends of MESSRS. 
GENT & Co., LTD., sat down to a dinner round the face of the large 
electric clock that is to be installed in the new offices of the Royal 
Liver Society at Liverpool, at a height of 220 ft. from the ground. 
An illustrated description of the clock appeared in our issue of 
October 21st, p. 650. The clock was originated, designed and con- 
structed entirely in Leicester. On Friday evening last the staff 
of the firm held a «soirée round the clock face, and an impromptu 
concert followed. 


Street Advertising.—Mxssns. R. N. CUNNINGHAM and 
Co. an electrical engineering firm of Edgware Road, N., are 
using on the streets. as a novel advertisement, a tricycle on which 
the rider sits between two halves of an electric lamp bulb, 
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=- | CORRESPONDENCE; /. -— 

Letters received by us after 5 P.M. ON TUESDAY cannot appear until 

` the following week. C. nts should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


nee Municipal Wiring, ^7 7 ^^ 
During the entire discussion pertaining to“ Municipal 
Wiring," the: self-consciousness of the officials of private 
supply companies and municipalities has been apparent. 
Those correspondents who have such wonderful faith in these 
officials appear to imagine that their knowledge is far beyond 
that of the contractor, and that it is only possible to obtain 
correct and efficient installation work under the guidanee of 
an official. IE uU A ILLE E, 
Having been in contact with the ?rreproachables, I. have 
come to the conclusion (not prejudiced) that it would be well 
for consumers, as a whole, if the officials’ knowledge was all 

that it is represented to be. T . 
. I contend that a genuine contractor can execute work with 
as much competence as a municipality, besides, ** have not 
contractors capable men upon their staffs?” Men with 
ractical experience and technical knowledge, who are more 

useful to the electrical profession than men who, in the main, 
get their positions through some outside influence, and cer- 
tainly not upon essential qualifications. . 


—U m ono a lo n 


In conclusion, I would like to add that T am. not a con- 
tractor, but have experience of the trade, practically and 
technically, and should welcome a law.that would compel 
qualification before positions were filled, as at present, by 
*' incompetents," whose one aim appears to be to bind con- 
sumers unfairly by bewildering agreements, which ultimately 


cause the power consumer to realise after a definite period 


that electricity is not always the cheap boon that it is repre- 
sented to be, and should be, to the detriment of the progress 
of electrification. SH ae te Pru 


London, N. E., Novem hey 19th, 191 0. 


bee, “9 


Electricity in Agrieulture. 


A client of mine has asked us to give him information 


regarding the application of electricity 
particularly hop cultivation. as 

I believe that artieles have appeared in the ELECTRICAL 
REVIEW, from time to time, giving details of experiments 
that have been made, and statistics of the. results obtained 
from adjacent crops with and without the use of ‘electricity. 
I should be much obliged if you would refer me to the 


. 


numbers in which these articles have appeared. 
Can any of your readers tell me whether this application 
of electricity has been carried out commercially in this 
country ? | | 
I shall also be glad to hear of any firm of engineers who 


to agriculture, 


M. Enlerd-Styles. ^^ ' Or; ib a Ci T has cre 
i. H. P. installed in this town—vze., instead of 1,360 Br. 
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* Coupling up" the 


. earth-wire, however, would immediately result in the shunting 


of a portion, perhaps all, of the field coils, this being 
dependent on the position of the fault. As a result of this, a 
higher. armature current for a given demand from the 
armature shaft would be required, and excessive heating, 
sparking and final giving way of the armature would follow. 
Another feature which points to field trouble of this sort 
is the fact that the coils are actually burned out before the 
* ent-off " device operates. This device being assumed set 
at a reasonable overload, points to gradual ** heating up“ and 
final breakdown; not an instantaneous breakdown, for in 
this case no serious damage would be likely to occur. — 
If the new armature was put in with the field in this 
condition it would naturally break down at its weakest point 
sooner or later. This, in the case in question, appears to be 
at the slot, ends. | 
The only remedy would be to test tlie insulation of the 
coils, &c., and remove, thoroughly re-insulate, and re-varnish 
them should such a course be warranted. E m 
Reference to inferior insulation or design, atmospheric 
action, &c., need not, I think, be entertained, since the facts 
presented seem to point in the direction indicated. = 
Should the motor in question be a shunt-wound machine, 
an almost. identical reasoning to. the foregoing would 


apply. | | 


NE W. T. Hilder. 
Swindon, Vorember 215/, 1910. | 


| Replacing Diesel Engine by Electric Motor. 
Referring to my letter which you published this week, 
regarding the replacing of a Diesel engine by an electric 
motor, I find that a clerical error has crept in relating to the 


this shonld have been 1,630 f... Will vou please note 


E E 


pit ‘Sunderland, November 18th, 1910. 


S 


have already fitted up such an installation, and who are in a 


position to undertake such work. 5 
F. A. L. 

[Articles on this subject have appeared in the ELECTRICAL 
Review of July 17th, 1908, and January 15th, 1909, as 
well as numerous short notes.—Ens. E. R.] 


Trouble with a Mine Motor. 


Presumably, the motor in question is a direct-current 
series-wound machine. | 

On the face of matters, it would appear that some portion 
of the winding was unable to withstand the stain imposed 
on it due to “earthing” the frame of the motor; or, as a 
more favourable alternative, that doing this brought into 
prominence some pre-existent insulation defect. That the 
breakdown was not primarily due to a defective armature is 
upheld by the fact that the putting-in of a new one did not 
permanently improve matters. 

With regard to the field, this may be coupled either on 
the “ live“ or the * dead " side; but the latter alternative is 


considered, since it seems to offer a more ready explanation of 


the effects noticed, 


this correction. 


J. Houston. 


* 
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Electricity in Mines. 


Having seen in the current issue of the: Tron and Coal 


rades’ Review a report of the discussion in reference to- 
“What Ought a Colliery Electrician to Know,” which 
took place at Manchester on October 29th, 1 should like to 


. make a few comments. . > 


Some gentlemen made very sensible suggestions; others 
made some absurd ones. This is one of them—“ The elec- 
trical engineer at a colliery would eventually come to have 
entire charge of the whole of the machinery, and the purelf 
mechanical engineer as such would become obsolete.” 

Now, colliery electricians, beware! This sounds all right: 
but I, as a colliery electrical engineer, not a jack of all 
trades, or a manager’s son, or an enginewright, tell you again 
to beware. I am a friend of all colliery electrical engineers, 
and not a wolf in sheep's clothing. What will come to pass 
if you are not careful is this: Electricity has come to the, 
front. very much lately, and if the colliery electrical 
engineer is at all likely to be taken notice of, and his 
position as an official recognised, it will not be the present 
electrical engineer who will get the job, but the engine- 
wright, his son, or the manager’s son. You are walking 
into danger with your eyes open. It will pay the colliery 
people to do this kind of thing. Those who have the 
money can send their sons away to take technical instruction, 
and, perhaps, a couple of years’ practical work, and when 
they come back to the colliery put them in full charge, and 
make the practical man bear the brunt, and suffer for his 
mistakes. „ mE 

Colliery electrical engineers, at the present time, take 
warning—value your positions, if you have good ones: 
keep your information to yourselves, but apply your best 
knowledge and labour to your work to promote the well- 
being of electricity in mines and extra safety. But beware 
of brain-picking vultures. A mechanical engincer has plenty 


t 
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to do to mind his department ; the same applies to the elec- 
trical man. We do not want a fizure-head at a colliery; we 
“have plenty with the manager, But what we do want is 
good working engineers in both departments. How could a 
man with full charge of everything do his duty? he 
could not examine all the electrical machinery 
in and about a mine; he would have to hold 
someone else responsible, go what good would he be? I say, 
let the mechanical man look after his ropes, cages, shafts, 
chemical works, coke ovens, screens, his joiners, black- 
smiths, enginemen, and keep them in order, and he will 
have plenty to do. The poor colliery electrician is 
crushed down enough without trying to crush him out 
of éxistence—let the poor chap have full charge of the 
electrical plant, give him a wage to live on, and hold 
him responsible. TP. | 

I hope that the Government will compel every colliery to 
have a good practical mechanical engineer, and a good 
practical electrical engineer, each to be supreme in his own 
department, and more electrical inspectors, that is what we 
ought to have. Myself and the mechanical engineer at our 
colliery have both had our hands full lately contending with 
the work in our own departments. We have been very near 
working night and day, and we have arrived at the con- 
clusion that any person who suggests that one man should 
do both jobs ought to be shot. But then, of course, we are 
not experts. „„ a 

Anyone who has any knowledge of a colliery knows that 
there is always a lot of machinery to keep moving from 
place to place—main and tail haulages, conveyors, pumps, 
&c., underground. We always make B 
it a practice for the mechanical engineer 
to shift his part of the machinery, and 
the electrical engineer to get into posi- 
tion his cables, motors and switch- 
boxes. Then, again, coal - cutting 
machines and drills come to the surface. 
for repairs. It requires a, good practical. 
electrician to ec thine these are in good 
order and electrically tested before going 
down the pit. What price the mechanical 
man doing this class of work, and some- 
thing going wrong with the mechanical 
screens or pit shafts that he. ought to 
attend to? I know there are some 
mechanical men who fancy that they know 
everything about electricity that is worth 
knowing. But I have been in the | 
electrical profession a number of years, und I find | am 
very ignorant yet; and f also find that some persons 
who have written letters to the ELECTRICAL REVIEW 
under the style of colliery electricians are engine-wrights 
pure and simple. | UR 

One must he a good pitmau and a fair inventor to be a 
colliery. electrical engineer, and it takes me all my time to 
look after my electrical plant and keep everything in 
order, and keep my eye on spares and replacements, designing 
systems of working, taking note of precautions to add to 
safety, seeing that my men keep the electrical machinery 
clean and instructing thein, installing new and refixing old— 
in fact, minding my work and leaving the mechanical man 
to mind his. If colliery electrical engineers are going to be 
shaken by the hand, and have a knife pushed into their back 
at the same time, the sooner they arrange to have a meeting 
to consider the pros and cons amongst themselves, brought 
about through the good offices of the Editors of the El. E- 
TRICAL REVIEW, who have always been our staunch friends— 
the sooner the better. 
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Woodhouse Steel Casing. 


In your notice of this material you did not mention one 
great advantage—that to the consulting engineer. — 

The whole of the wiring can be completed before any 
portion of the cover is fixed. Inspection can then be made 
as to size of wire, quality, colour, correct connection of 
switches, and workmanship, and there can be no improper 
use of jointe. The covers can then be put on as the inspec- 
tion proceeds.. ; | í s 
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This opens up the possibility of schedule quotations on a 
really sound basis, as the amount. of each-sized wire can be 
measured accurately, quickly, and. without friction. between 
the contractor and engineer. TA NN UN 
I have recently had carried out a medium-sized installation 

with this material, and I am more than satisfied with the 
result ; and any future work of this class I shall offer at a 
fixed labour charge, with a price-list of materials, or fixed 
allowance on prime costs. | | 

1 i "uu Perey Good. 

" London, S. E., Norember 16th, 1910. P. 
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SMOKE AND EFFICIENT FIREMEN. 


ES 
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IT is so often declared that inefficiency and smoke are inseparable 
that a concrete instance of the opposite truth, as it appears in the 
Engineering Magazine from the pen of Mr. J. A. Switzer, may not 
be out of place. The special case is that of a large cotton mill in 
the Southern States of the U. S.A., wherein a battery of four Scotch 
boilers was put down and equipped with Hawley down-draught 
furnaces for soft coal burning. The fireman who had the job 
appeared unable to prevent smoke, and ultimately teats were made 
by the Departinent of Mechanical Engineering of the University of 
Tennessee. Two tests on successive days were made. The plant 
included, as above, four Scotch marine-type boilers, a feed heater, 
and a Green economiser. Natural draught was used, the chimney 
being 152 ft. high. The power required was 600 to 700 H.P., and 
only three boilers were in use. The fireman added fuel at com- 
paratively long intervals. and frequently added green coal to the 
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under grate. a proceeding which, he stated, could not be avoided, 
owing to large steam demand. Ringelmann's smoke chart was 
employed for gauging the smoke. The first day's load was 647 
boiler H.P.; the second day was dark and stormy, and the extra 
light required brought the power up to 690 boiler H.P. A different 
fireman was employed. He fired on the little-and-often principle, 
placed no green coal on the under grate, and used a slice-bar care- 
fully to the upper grate so as to avoid shaking down any coal from 
which much gas remained to be distilled. Combustion was carried 
on neárly without smoke, despite the heavier load. and the 
following table shows that this happier condition was secured with 
several disadvantageous circumstances, yet with very considerable 
economy. Indeed, the economy of fuel was about 13 per cent. ; 
the report before us says 25 per cent., but we cannot see how this 
is made out. 

Curiously enough, there is very little difference in the two days 
in the amount of CQ; produced. Actually less coal was burned on 


First trial. Second tria 
Duration of trial, hours 6 Mm Pis 11 11 
Steam gauge, pounds ... ,.... TT 136 1332 
Draught gauge, inches of water $us isi 0447 0'419 
Temperature of fiue gas (before passing econo- 
miser) degrees s . e. 480 448 
Temperature of flue gas (after passing econo- 
. miser) degrees Kea "T" ws 408 336 
Heat value of coal, B. TH.. aw . . 13,234 13,017 
Total coal consumed, pounds ... aye . . 27,015 25,418 
Total refuse, per cent. ... TT ees 12°7 114 
Per cent. CO; in flue gas sis wet iot 134 7'50 
Total weight apparent evaporation, pounds...234,586 249.934 
‘ Eyuivalent evaporation per pound of fuel. S 
from and at 212? ... . .. — ... ses 222 109 
Equivalent evaporation per pound of com- l m 
bustible, from and at 212°. E. n 10˙34 12˙2 
Boiler H. p. (314 lb. equivalent evaporntion 
per hour) sas ae 985 T 64i 630 
Efficiency of boiler and grate, per cent. 612 slu 
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the second day, though the load was greater and the coal of less 
calorific value. 
annually, it is said, to over £300; but, again, we cannot see how 
about 1,600 lb. of coal per day can amount to $1,544 per year. 
There is, however, a substantial economy secured without any 
additional expense. The actual coal economy in cash is about a 
third of that given in the article, unless our own calculation is 
also widely incorrect. 

The figures shown on the previous page appear strongly to sup- 
port the writer's contention that a mere ability to heave coal 
does not in itself constitute a sufficient endowment for a boiler 
attendant. 


OUR LEGAL QUERY COLUMN. 


T Questions addressed to this column should be written on one side 


of the paper only.) 


" DAMAGED " writes :—' A fire has lately occurred on the premises 
of one of my consumers, destroying our meter, fuse-box and cable. 
The meter is hired out by us to the consumer, and the other 
apparatus is our property, as we do not charge for making house 
services. I cannot see that the Electric Lighting Acts or our 
Special Order give us powers to charge a consumer for damage; I 
have, however, made a charge, and this is disputed by the consumer. 
Will you kindly give me your opinion as to whether I have 
powers to make such charge under common law or the Electric 
Lighting Acte." | 

* Our correspondent is probably right in saying that the 
Electric Lighting Acts make no provision for the point which he 
raises. Had a liability been imposed on a consumer, it would be 
contrary to the well-known principle laid down by the Statute 14 
George III, c. 78, which provides that: And it be further enacted, 
that no action, suit, or process whatsoever shall be had, maintained, 
or prosecuted against any person in whose house, chamber, stable, 
barn, or other building, or on whose estate any fire shall, after the 
said 24th day of June, accidentally begin, nor shall any recompense 
be made by such person for any damage suffered thereby ; any law, 
usage, or custom to the contrary notwithstanding. And, in such 
case, if any action be brought, the defendant may plead the general 
issue, and give this Act and the special matter in evidence, at any 
trial thereupon to be had : provided that no contract or agreement 
made between landlord and tenant shall be hereby defeated or 
. made void." 

Of course, if negligence could be proved, the law would be other- 
wise, for the statute must be taken to apply to fires which are the 
result of chance or incapable of being traced to any cause, but not 
to fires which, though they may be accidental as contra-distinguished 
from wilful are occasioned by negligence or want of reasonable 
care. (Filliter r. Phippard, II Q.B. 347.) 


LEGAL. 


GRIFFITHS AND ANOTHER v, BENN. 
(Continued from page 818.) 


CONTINUING on Tuesday, November 15th, MR. F. E. SMITH, K. C., 
said that the overhead system of electric traction was objected to 
by the borough councils, and the conduit system cost £7,000 a mile 
more than the plaintiffs’ system. The G. B. system had worked well 
at Lincoln for five years, and all the onerous conditions laid down 
at the time of the contract had been fulfilled. But in London, 
from first to last, it had never had a fair trial. Defendant had, 
for purposes of his own, chosen to connect the plaintiffs with the 
Moderate party, but as a matter of fact, the Progressives, while in 
power in 1906, were feeling the need of a cheaper system than the 
conduit system, and that of the plaintiffs was being inquired into. 
In 1907 the Moderates came into power, and liking the plaintiffs 
system, asked them to quote a price for cars. Believing that they 
were going to have the installation of the system, plaintiffs quoted 
£10 & car, which yielded them no profit. The question of con- 
struction, however, was in the department of Mr. Fitzmaurice, 
the Council's chief engineer, who had had a difference with Mr. 
Griffiths, and stipulated that neither he nor Griffiths & Co. should 
have anything to do with the construction. Finally, it was agreed 
the plaintiffs should have royalties of £500 a mile, to be reduced to 
€250 after 20 miles, and to £150 a mile after £20,000 had been 
earned, the construction being carried out by Dick, Kerr & Co., and 
the cars being equipped by the G.B. Co. under the supervision of 
Mr. Fell, the Council's chief officer of tramways. Plaintiffs had 
no voice in the way in which Dick, Kerr & Co. might carry it out. 
The experiment was disastrous—the contractors made a series of 
serious mistakes. The access boxes—designed by the L. C. C.- were 
so designed as to come in contact with any scrap iron carried by 
the cars, and so short-circuits were frequently created. Mr.-Bedell 
pointed out the mistake, but only got a reply to the effeet that the 
Council had its own design. Mr. Fell would-not: adopt, “for 
the cars, the magnets as designed by the plaintiffs: Of half- 
a-dozen fundamental points the knowledge and experience of -the 
plaintiffs was brushed aside, and the accidents they anticipated were 


The fuel saving, at 6s. 3d. per ton, amounts warned the Council, that the line was fo 


the result. He (counsel) said that the plaintiffs kmew, and had 
oomed to failure, and had 
remonstrated against its being opened for public traffic. However, 
on June 25th, 1908, the line was opened with the consent of the 
Board of Trade without a single one of the defects being altered. 
On July 20th plaintiffs offered to take the matter over and put things 
right, but on July 21st the Council decided to abandon the system. 
On July 22nd the plaintiffs offered to put the electrical equipment 
of the track in an efficient state and maintain it so for 12 months at 
their own expense, provided the Council would equip the cars 
according to their designs under supervision provided at the 
plaintiffs’ expense, and would refund the cost not exceeding 
£2,500 if they continued to use the system after 12 months. After 
further correspondence, the Council decided to employ an expert to 
look into the matter, and eventually Mr. Mordey was appointed, 
and reported that all the deficiencies were remediable, and 
that the working -could be rendered efficient and safe. He 


recommended that a trial should be made after certain altera- 


tions had been made. On July 23rd, 1908, just before Mr. Mordey 
was called in, an article appeared in the Daily Chronicle, headed 
" Stud Tram Fiasco. How London was saved from a great 
peril. A £500,000 scheme, by Sir John Benn, M.P., leader of the 
Progressive Party." The letter from the defendant to the Times, 
which was alleged to contain libellous matter, appeared on 
December 24th, 1908. It was an answer to a letter of Mr. Pilditch, 
disclaimed any association of the Progressives with this disastrous 
experiment," but. denied that the defendant made "the live stud" 
question a party question, and charged Mr. Pilditoh and his friends 
with having made “live studs” a party question.. The alleged 
slanders were four in number—two were in speeches made at the 
L.C.C., one from a speech at a public meeting in the Mile End Road 
on December llth, 1908, and one from a speech at a house dinner 
of the National Liberal Club. l 
On Wednesday, November 16th. Mr. SMITH, continuing 
his address, said that on December 28th, 1908, an agree- 
ment was made between the Council and the plaintiffs 
by which the latter were to install a portiom of the system, 
at their own expense, for the purpose of trial teste, with an 
arc-killing device. All the work was to be done to the satisfac- 
tion of Mr. Mordey, and payment was only to be made if the L.C.C. 
adopted the system with the approval of the Board of Trade. That 
agreement was the best possible test of the plaintiffs’ confidence in - 
the G.B. system. They found that many of the studs had been 
laid too low, so that the contacts were too near the cable, and 
various other defects. The first trial was run on March 65th, 1909, 
in a snowstorm and blizzard, and Mr. Mordey said that the day was 
so bad that the plaintiffs would have been justified in refusing to 
make the test run. However, the run was made. Mr. Mordey 
stated in his report that he was satisfied with the system, giving his 
reasons, and recommended its continuance by the Council 1 
issue, said counsel, was whether the defendant was right in ssying 
that the system was a bad one. | 
SIR E. CLARKE said the jury would have to decide the question 
whether the defendant, on the reports before him, was justified in 
saying what he did upon a public question of great importance. 
His LORDSHIP said that the defendant must get his facts right 
first. He had not expressed an opinion asan opinion, but had stated 
facta as facts. i l 
MR. SMITH said that Mr. Mordey’s report was considered by the 
Council Committee. Mr. Fell, the chief officer of tramways of the 
L.C.C., reported that he was not satisfied with the test. It was not 
to be expected that he would be satisfied, because the plaintiffs had 
stated that most of the errors in working in the past had been due 
either to him or to other departments of the Council. For instance, 
salt had been put on the track, which was abominably unfair, 
because it increased the leakage and the difficulties generally. 
Such a reign of terror had been produced by the statements of the 
defendant, in his political addresses, who had made a pure question 
of municipal administration a hot party question, that the Com- 
mittee advised the abandonment of the system. In consequence of 
these libels the plaintiffs stood before them as ruined and broken 


men. They had lost £27,000 in royalties alone; they had no con- 


tracts and their patents had been allowed to lapse, as it was not 
worth while keeping them alive. : 
MR. STANLEY CLEGG said the G.B. system was employed in 
Lincoln. Nolivestuds had been left undetected on the Lincoln 
system. In the G.B. system as laid down at Lincoln, the collection 
of the current was steady and the consumption of electricity below 
what had been stipulated for. The system was opened in Lincoln 
in 1905, and was laid by Messrs. Griffiths. The stud heads 
were placed in granite setts, and the system had not suffered owing 
to the heavy traffic passing over it. Much of that traffic was 
hauled by tractors. He had had no experience of people panen ne 
shocks since the system was opened for public traffic. At the firs 
moment the current was put on the line there happened to be ® 
pony standing on the only live stud in the system, but the pony 
worked for years after that. The working cost of the system wa 
reasonable. He was of opinion that if the system had been x 
stalled in the Mile End Road as it had been installed in Dine 
would have been satisfactory. Describing some experiments E 
made, he raid he had used the worst mud he could find in Linco 
upon some of the studs, but it did not prevent the studs No 
He got some mud from the Mile End Road, and tried it upon i 
studs in Lincoln. He found that the Lincoln mud caused Je? 
‘leakage of electricity than the Mile End- mud, but the 


were not great. The. use of salt was strongly against gurface-contact 


'aystems,: Salt- had-only beenomed once in Lincoln; and ny pon 
without his knowledge. The Lincoln cars could-each seat. 50. 


they had carried 120 People without interfering withthe effcienc? 


of the system, Many deputations from towns and cities had come 


7 


ta see the system before Sir John Benn had attacked it, but none 


had come afterwards. The Lincoln system had now been granted a : 


permanent certificate of safety by the Board of Trade. 

Mn. BENJAMIN HARRY. BEDELL, the inventor of the system, said 
he was now manager of the business of Mr. Griffiths. The 
beginning of the system was in 1901, and he spent three or four 
years in perfecting it. The patents were as far as possible taken out 
in the joint names of Mr. Griffiths and himself. He was to receive 
10 per cent. of the profits, and Mr. Griffiths the remainder. He then 
proceeded to describe the system, which cost 15 per cent. 
more than the overhead system, and the slot conduit system 

generally used in London cost two or three times as much. The 
overhead system was more dangerons than his system, and there were 
dangers in the slot conduit system. The chief of these was that 
drivers tended to rush over the dead parts, and so caused an 
enormous number of street accidents, The annual cost of main- 
tenance on his system was about £20 to £30 per mile. The cost 
for the slot conduit system was well over £100 per mile. The overhead 
system cost anything from £10 to, £120, or £130 per mile per year. 
There were mistakes made in installing the system in the Bow 
Road, and these mistakes were in part responsible for the failure of 
thesystem. Witness detailed at great length the negotiations with 
the London County Council, which refused to allow Messrs. 
Griffiths to lay the track themselves, and gave the work to one of 
their own contractors. The London County Council did not use 
the G.B. access boxes, but put forward a design of their own which 
had the metal work too high in the road. These boxes were not air 
tight, and proper ventilation could not on this account besecured. The 
conduit of the G.B. system was ventilated by a blower at one end. 
When the metal part of the access boxes was set too high it inter- 
fered with the collector andthe magnet. Any scrap iron the chain, 
had picked up made contact with the metal work, and a certain 
amount of leakage occurred. The access boxes were also placed 
too near the tie bara and the earthed metal work and short-circuiting 
took place. No difficulty in connection with the access boxes had 
arisen at Lincoln. He recommended that the sump pits should be 
made of galvanised iron as at Lincoln, but they were made of con- 
crete and were much larger than they needed to be. The concrete 
allowed gas to get in, with the result that there were explosions. 
The pipes for pumping them out were not supplied with caps. Coal 
gas got in, and the covers blew up. Each cover weighed about 
i cwt. No trouble had arisen in Lincoln with regard to these pits. 
The cable insulators were, in à number of cases, inserted in posi- 
tiona where they were likely to crack and cause dead short-circuits. 
It was some time after the cars started running in the Mile End 
Road before the L.C.C. installed a blower to ventilate the conduit. 

For the junctions there was a special type of stud—a resistance 

stud. It was desirable that the cars should take no more current 
than was necessary at these points, Mr. Fell, of the L. C. C., 
told him that the L.C.C. cars would move with 40 amperes. 
On his own authority he put the current at 60 amperes. 
He now knew that 100 amperes would have been a good figure. 
The special studs were necessary because of the car having to 
cross rails. The result of the mistake in the particulars supplied 
to him was that if a car stopped at a crossing, the car would not 
move with the current it drew from the studs there. The drivers 
left their controllers on, and having stood for some time a driver got 
‘the current, for the resistance had become red hot and burned out. 
‘Off the driver then went, leaving a stud alive, the bottom end of 
-which would be molten metal. Live studs were caused in this 
way in the Mile End Road. Through this there was an accident to 
& horse. About 100 of these special resistance studs were made for 
the Mile End Road. M ob ee a NR 
On Thursday, MR. B. H. BEDELL, in his evidence, stated that 
Mr. Fitzmaurice, the chief engineer of the L.C.C., devised what he 
considered were improvements in the studs for the roadway. To 
this modifled type of stud, the witness said there were objections 
which were insurmountable. It was a '" ridiculous stud." | 

SIR EDWARD CLARKE, on behalf of the defendant, objected, but 
his LORDSHIP allowed this part of the evidence on the ground that 
it was part of the plaintiffs’ contention that the system was a 
failure because of the interference of the L.C.C. 

Regarding the equipment for the cars, WITNESS stated his firm 
made several estimates. The first estimate was for £70, which was 
exceptionally low, because his firm expected to get the construction 
of the whole system. On July 16th he wrote to Mr. Fell, and, 
quoted for 40 G.B. car equipments. The cars were already equipped 
for the slot conduit system. This quotation was, he thought, for 
£99, and Mr. Fell said this was about £30 higher than he had 
expected. Mr. Fell said the G.B. firm had written a letter 
stating that, in consequence of the London studs being 6 ft. 
apart instead of 9 ft., as at Lincoln, the cost of the car 
equipment would be reduced by one-third. Witness said ro 
such letter had been written. The firm lowered its price to 
accommodate Mr. Fell, to cost price, provided that it had 
no responsibility for the effect of modifications in design. The 
design was & joint production. The firm supplied what it con- 
sidered a suitable design, and was. compelled to modify 
that design by the tramways department, which had strong 
views about alterations in the brake gear and trucks of 
the cars. When the firm asked for measurements they were 
given only approximate measurements by the L.C.C. The firm had 
no veto over or control of the design. In the cars they were 
required to equip, the most valuable part of the space underneath 
‘was taken up by the plough gear for the conduit system and a 
‘plough carrier. As anything else fitted had to take a back seat, it 
was a much more difficult thing to fit magnets to the L.C.C. cars 
than to the Lincoln cars. The same cars were to run upon the slot 
conduit system at the Aldgate end, on the G.B. system, to 
Bow Bridge and thence on the overhead system. To design a 
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proper magnet it was necessary to get an assembly drawing of the 
underpart of a car, and though they asked for it, they never got it. 
Therefore they made a wooden model to the approximate dimensions, 
with which they had been supplied. The model was placed on a 
car, and six weeks afterwards they received & letter from Mr. Fell, 
saying that the model did not fit at all. He found that the . 
L.C.C. workmen had taken the model down and put it 
up again at the wrong end of the car. The magnets 
were all made as Mr. Fell ordered with the gun-metal in them. 
Someone on the L.C.C. staff designed the safety breakers, and these 
did not work efficiently. If the breakers had been efficient, as 
they were at Lincoln, there would have been no difficulty about 
live studs in the Mile End Road. The magnets on the cars were too 
weak, with the result that there was a great tendency for the studs 
to remain alive because of the ' knock off " action not taking place. 
It was found on one of the runs, that the L.C.C. cars got up a swing 
which interfered with the efficiency of the collector. He deadened 
the swing of the collector by rubber buffers. Mr. Fell said 
the buffering was no good. He said two magnets were absolutely 
easential to the proper working of the system. Witness had never 
used two magnets at Lincoln. Mr. Fell had two magnets put on 
the cars. He made a second magnet himself. Witness considered 
that the preponderating cause of live studs on the trial runs was . 
weak magnete. Relations between witness and Mr. Fell became 

strained about this time. Witness added that none of the defects 


which the trial runs revealed were due to his system as a system. 


He was responsible for noneof the defects. The magnets made by 
the L.C.C. were so changed that it was impossible to recognise 
them for his. He offered to put men on the track to look after 
it, but the contractors who laid down the track objected. He 
protested against the track being opened for public traffic 
in the condition in which ít was, and ‘through his 
solicitors asked for a formal’ assurance that it would not 
be opened until his demands had been complied with. The L.C.C. 
paid no attention to his protests. Sir John Benn was a member of 
the Highways Committee to which a copy of this protest was sent. 
The majority of the studs which became live had been damaged by 
weak magnets. Mr. Mordey found many of the studs were kept 
alive owing to arcing. The idea occurred at the time to witness, 
but from what he had been told of the result of tests by L.C.C, 


. Officials, he did not think there could be enough leakage to cause 


an arc. Years before, when the system was first being experi- 
mented with, it had occurred to him that live studs might be 
caused: in that way, and he had devised a simple preventative, 
which he had never had to use either upon the experimental 

at Ilford or at Linooln. The difficulty created by the frequent use | 
of salt in the Mile End Road was a new difficulty, but he was quite 
prepared to deal with it. TN 
On Friday Mr. BEDELL again entered the witness-box. He 
stated that the two magnets which were placed upon the 
cars, were very productive of what had since been called leakage 
live studs. The two magnets were only about 6 in. apart. 
When the first of the pair of magnete had passed over a stud it 


would leave it just rising when the second magnet would come on, 


and the result would be a leakage arc, which would not be broken . 
in the short interval. There would be & tendency to make the 
carbon part of the stud and the cable very hot, and that was a pre- 
disposing cause to the maintenance of an arc. When the second 
magnet left, the carbon was hot and the cable hot, anda very small 
surface leakage would, under these conditions, make a leakage arc 
between the hot carbon and the cable, which ought, under normal 
conditions, to be cold. The carbon and the cable would not have 
become heated had the cars been equipped with his magnets. 
In the experimental j mile which the G. B. firm overhauled, and 
which worked successfully, none of the suggestions made by Mr. 
Mordey in his first report to the L.C.C. were adopted. It was not 
necessary to pull up.a live stud unless there was some mechanical 
defect:in it. In the 3-mile track at Lincoln they had 20 or 40 times 
& year to pull up studs. It only took about five minutes to extract 
a stud. The G. B. Co. varied their original ment, so that unless 
the line remained running forone year they would not be entitled 
to royalties. They overhauled the 4 mile of track to show that the 
defects were not inherent in the system, but were due to their 
recommendations not having been carried into effect. They found 
that not 50 per cent. of thestuds had the distance between the carbon 
contact and the cable accurate. They raised the studs by packing. 
They did not do anything with the special work, for that was ex- 
cluded from the agreement. They made a new magnet for an 
experimental car, and to this gar they fitted two arc killing devices. 
On March 5th, when the first of these trial runs was to take place, 
there was so much snow that they could not take out the testing 
truck, which. tested each stud separately, before the current was 
turned on. There was salt put down upon the track, and the con- 
ditiong were exceptionally severe. Mr. Mordey reported on this 


trial run, and one the following morning—" although some adjust- 


ments required to be made, I am satisfied with these two trial runs. 
A speed estimated at 24 miles an hour was attained. I confidently 
recommend the Council to have the whole track óverhauled in the 
same. way, and have cars equipped for running a full service." 
Before the Highways Committee could come down for a trial run 
one of the Council's workmen dropped the car off a traverser and 
damaged all the work underneath the car. Witness and his work- 
men made good the damage as well as might be in the short time 
they had at their disposal. They unfortunately, however, over- 
looked a strained eye to which the collector was at one end attached. 
This, on the trial run, caused some sparking, "and Mr. Fell was 


always fascinated by a sparking stud." 


After SIR EDWARD CLARKE had protested against the reputations 
of persons not concerned in the case being assailed, hia LoRpstip 
decided that the evidence complained of could not be shut out, 
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WITNESS, continuing, said that Mr. Fell caused every stud he 
noticed sparking to be hammered. A good-sized hammer was used, 
and the hammering loosened the studs and sometimes broke their 
stalks. He thought Mr. Felt believed that the loose piece of the 


stud could be driven down, and that it,would remain alive, asa 


leakage live stud. E 

As & result of the attacks made upon the:system, WITNESS con- 
sidered that the G.B. patente were now valueless. Sir John Benn 
never came down to see the installation, nor was he present at the 
trial rans. The L. C. C. contemplated laying down 100 miles of 
tramway track on the G.B. system, and on this mileage the royal- 
ties payable to the plaintiffs would have been E20, 000. 

Cross-examined by SIR EDWARD CLARKE, the WITNESS stated 
that the inefficiency of the Mile End track was due to the altera- 
tions made in his system, and he considered these alterations were 
made because the Council's officials were opposed to the system. 

SIR EDWARD CLARKE: And that being opposed to the system, 
they improperly, and to prevent its success, altered it )— Yee, with 


qualifications. My replies only apply to certain individuals of the’ 


officials, and not to the whole staff. * zi 
Do they apply to Mr. Fitzmaurice and Mr. Fell ?—I should say, 
yes. DE pe d 
Anyone else '—I should say Mr. Horne was strongly opposed te 
this system. I think I might name also Mr. Hunter. | 
Do you suggest there was bad faith on the part of the Highways 
Committee in what they did? Did not the Highways Committee 
treat you with all consideration and fairness Provided it did not 
clash with the politival interests of the time. | | 
Did the action of the L.C.C. show they were moved by political 
influence ?—Oh, strongly. AME. ME is 
WITNESS stated that the £50 per mile of track laid paid to them 
by Messrs. Dick, Kerr, the contractors, simply paid for the three 
workmen the G. B. Co. supplied. WI potes 
The whole of Monday was occupied with the cross-examination 
of Mr. Bedell. - | s m" 
Late on Tuesday afternoon Mr. W. M. MonpET was called to 
speak to his investigation of the system, which he made at the 
request of the L.C.C. | 


The proceedings were continued on Wednesday when Mr. Mordey 


was further examined, and Prof. S. P. Thompson gave evidence. 


(To be continued.) 


BRITISH VACUUM CLEANER Co; LTD.. r. THE L. X SW. 
RAILWAY Co. 7 2 


— 


Las r week the Appeal Court had before it the appeal of defendants 


in this case. The appeal was dismissed. 


A.E.G, ELECTRIC Co., LTD., r. LONDON HOIST AND MACHINERY 


Co., LTD. 


IN the Shoreditch County Court, on Thursday last week, before his 
Honour Judge Smyly, K.C., plaintiffs sued defendants, of 103, Worship 
Street, E.C., to recover £22 3s. 3d., for an electric motor and men's 


time in effecting correct connections with other electric motors. - 


JUDGE SMYLY found for the defendants on the -olaim, and 


allowed the defendants £10 10s, on the counterclaim.: : > s 


RAILWAY LIGHTING AGREEMENTS, . > `. 


ON Tuesday. in the Companies (Winding Up) and Chancery Division, 


Mr. Justice Neville heard a Court summons in the matter of Railway 
Lighting, Ltd., as to title to set off. 
SIR ALFRED CRIPPS, K.C., said the question raised was as to 


whether a liquidator of a company in voluntary liquidation was 


liable for a claim made in the course of the liquidation. The claim 
was made by the executrix of the late Mr. Fawcus, who had entered 
into arrangements with the Great Central Railway Co., by which 
he (Mr. Fawcus) undertook to form à company to supply electric 
current to the railway company. Mr. Faweus did form the com- 
pany—Railway Lighting, Ltd. the Engineering Undertakings, 
Ltd., being the assignees of that company—and the company 
supplied the electric current to the Great Central Railway Co. An 
arrangement was entered into between Mr. Fawcus and Railway 
Lighting, Ltd., of which he was & director, by which the company 
provided the generating plant, which was worked by Mr. Faweus, 
on a payment to the company of 14 per cent. per quarter, making a 
total of 5 per cent. per annum on the cost of the plant, for.depre- 
ciation. Mr. Fawcus made the payments regularly and supplied 
the electric current to the Lighting Oo. at-2d per unit, and 
the Lighting Co. passed it on to the Great. Central. Co. at 
3d. per unit. Under certain conditions, the Railway Co. were entitled 
to take over the plant of the Lighting Co, at a figure including 
cost of depreciation. The conditions were fulfilled, and the com- 
pany went into voluntary liquidation. It was now alleged that 
the amount paid by Mr. Fawcus for depreciation exceeded that 
paid under the conditions by the Great Central Railway Co. The 
actual purchase price paid by the latter company was & 70.000. and 
it was alleged that the price should have been £72,216 9s. 6d., 
the balance of £2.246 9s, 6d. being due to Mr. Fawcua, as the differ- 


ence between what he and the Great Central Co. had paid for de- 
preciation. It was argued that, had the lighting company invested 
the 1} per cent. per quarter paid by Mr. Fawcus, the amount claimed 
would have been the difference between his payments and the 
amount allowed between the company’s depreciation being computed 
at 5 per cent. per year without any consideration for interest. 

His LoRpsSHIP held that the terms of the. contracts had been 
carried out, and that the intention was that Mr. Fawcus should 
pay 1} per cent. each quarter, while the railway company's contract 
for purchase was on the basis of 5 per cent. for depreciation for 
each year, without interest. His Lordship accordingly dismissed 
the summons, —— 2 | | 


MABON r. ELECTRICAL POWER STORAGE Co., LT». 

THIS case was before the Birmingham County Court on November 
14th. , Plaintiff, a brassworker, claimed compensation for personal 
injuries... According to counsel's statement, plaintiff was employed 
by defendants as a labourer at the Birmingham Corporation elec- 
tricity works, where they were carrying out a contract. As 
reported in the Birmingham Daily Post, his duties comprised the 
cleaning of batteries and accumulators, and involved the extraction 
of plates from a solution of sulphuric acid and water. He was not 
warned as to the danger of putting his hands into the solution, and 
his left hand was so badly burned that half of his second finger 
had to be amputated, while the remaining portion would have to 
be removed within the next few days. — . . “oes 

Mr. T. V. HUGHEs, analytical chemist, called by the defence, said 
that in such work as the applicant was | d in, running water or 
a solution of ammonia ought to be used for washing the hands, in 
order to prevent burns.—Cross-examined, the witness said it was 
possible that one man might have his hands constantly in the solu- 
tion without suffering injury. On the other hand, there were those 
who were very susceptible to the action of the solution. 

Mr. J. MACDONALD, electrical engineer, said he had never known 
anyone burned like the applicant was stated to have been by a 
solution of sulphuric acid similar to that used in this case. When 
applicant showed him his hand after he had been working for the 
respondents for two days, witness noticed some small marks on his 
hand. The applicant told him he had been working for another 
man, and had had his hand burned by an emery wheel. In 
witness's experienoe there was no danger in working with this 
solution of acid. 

ALBERT LACEY, an electro-plater, who is employed in similar 
work to the applicant, said he had never had his hands burned. 

His Honour JUDGE AMPHLETT reserved judgment. | 


— 


TRAMWAY COLLISION CLAIM. 
AT the Newcastle-on-Tyne County Court on 16th inst. before 
Judge Green well, Messrs. Willian Wear & Co., haulage contractors. 
Hexham, brought an action against the Gateshead and District 
Tramways Co., to recover £100 damages in respect of ati accident in 
Sunderland Road, Gateshead, on August 5th last, when a tramcar 
crashed into plaintiffs’ traction engine. The claim was made up of 
£66 10s. for replacements and repairs to the traction engine, and 
£37 10s. for the loss of the use of the engine for five weeks. The 
sum of £4 was abandoned in order to bring the case within the 
jurisdiction of the Court. Mr. E. Meynell represented the plaintiffs, 
and Mr. Cousins represented the defendants, | 

CHARLES CARLIN, the tramcar driver, for the defence, said that 
the traction engine was drawn across the road in front of the cat 
without any warning being given. Witness, who had been sound- 
ing the gong, applied the brakes at once, but he had not time to 
pull up the car to avoid a collision. s 

His Honour, giving judgment, said the driver of the traction 
engine attempted to cross the road without giving any warning of 
his intention to do so, and hé had come to the conclusion that the 
action of the driver of the traction engine was such that his em- 
ployers were not entitled to recover damages against the owners of 
the tramcar. 

Judgment for the defendants, with costs. 


SHAW v. Royce, LTD., AND OTHERS. 


IN the Chancery Division on Wednesday last week. Mr. Justice 
Warrington heard this case brought by Frank Shaw, of Liver- 
pool, against Royce, Ltd., the Law Guarantee Trust and Accident 
Society, in liquidation, Duncan Frederick Basden and Thomss 
Galland Mellors. | . . 

Mr. Cave, K.C., and Mr, Northcote appeared for the plaintiff ; Mr. 
Younger, K.C.. and Mr. Maughan represented the liquidator of the 
Law Guarantee Society; Mr. H. Terrell, K. C., and Mr. Manning 
represented the other defendants. ^ ^ - 

MR. CAVE, K. C., opening the case for the plaintiff, stated that the 
last two out of the four defendants were gentlemen who it was pro- 
posed to appoint as new trustees for the debenture-holders. - The 
action was brought by Mr. Shaw, who-was the holder of £500 
of debentures in Royce, Ltä., electrical and mechanical engineers, a 
have it decided that certain resolutions passed at a meeting 1 
debenture-holders were not binding on him, or if they were, they 
had not the effect of releasing the Law Guarantee Society 
from their obligations to him. The debentures were teed by 
the Society, and an attempt had been made to get rid of the re 
Guarantee Society's guarantee under the provisions of a achednle 
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providing for a meeting of debenture-holders, Royce, Ltd., was 
incorporated in October, 1899, with a capital of £170,000. In 1903 
the company created a series of first debentures of £100, 250 in 
number, making a total of £25,000. The interest was at the rate of 
4) per cent. They were secured by a trust deed, the 
Law Guarantee Society consenting to act as trustee for 
the debenture-holders, and guaranteeing the debentures. The 
amount had been reduced at the end of last year, by the opera- 
tion of a sinking fund and by other repayments, to £13,000, and 
would be further reduced this year to about £10,000. Counsel said 
that plaintiff never saw the trust deed, and it was never offered for 
his inspection. On December 13th last an extraordinary resolution 
was passed for the winding up of the Law Guarantee Society, and on 
the following day a supervision order was made. It was then pro- 
posed that the debenture-holders in Royce, Ltd., should surrender 
their debentures and take debentures. without the society's 
guarantee, they being offered an increased interest of $ per cent. 
The whole object of the proposed resolutions was to release the Law 
Guarantee Society from ite guarantee and from acting as trustees. 
Plaintiff strongly objected to any such release, but at a meeting of 
the debenture-holders held at the Law Society's Hall on March 16th, 
the resolutions were declared to have been passed by the requisite 
three-fourths majority. The plaintiff held other guarantee deben- 
tures of the Law Guarantee Society to a large amount, and this 
matter was of great importance to him and to a great number of 
other people. 

After the case had been argued by oounsel, his LORDSHIP, in 
giving his judgment, said the real question he had to decide was 
whether this transaction, which the debenture-holders had 
purported to sanction, was within the provisions of the schedule 
to the trust ; deed was it one by which the majority shonld bind 
the minority ? Was that which had been sanctioned an arrange- 
ment or compromise, proposed to be made between the company and 
the debenture-holders, which the Court would have the jurisdiction 
to sanction under the Joint Stock Companies Act, 1870, or any 
Statutory modification thereof if the company was wound up? 
He thought it was. It had been decided over and over again. that 
the Court had power to sanction an arrangement between a company 
and secured creditors which involved the giving up of an existing 
security and the acceptance of a different one. Could the Court 
have any less jurisdiction to sanction an arrangement because 
it contained a stipulation which the company thought it necessary 
to make, and which the debenture-holders, who assented to it, 
thought it in the interests of the debenture-holders to accept? 
He could not see why the stipulation should render the agreement 
one which the Court would have no jurisdiction to sanction. On 
the whole, therefore, in his Lordship's opinion, the resolution was 
binding on the plaintiff He pronounced judgment for the 
defendante, and as they asked for a declaration, he declared that the 
resolution of March 13th, and any deed to be executed in pursuance 
of that resolution, would be binding on the plaintiff. 


GREAT EASTERN RAILWAY r. LEYTON U. D. C. 


T HE Lord Chief Justice and Lords Justices Buckley and Kennedy on 
Tuesday last heard an appeal by the Leyton U.D.C. from a decision 
of Mr. Justice Phillimore in the King's Bench Division, holding 
them liable for contribution in respect of strengthening and partial 
reconstruction of the bridge carrying the roadway across the G.E. 
Rly. Co.'s line at Lea Bridge Road Station. The case for the rail- 
way company was that they had been compelled to strengthen and 
partly reconstruct the bridge by reason of the conversion of the 
U. D. C.'s tramways from horse to electric traction, and that, 
by virtue of Sec. 35 of the Urban District Council. Act 
of 1904, the Council were liable to remunerate the company 
if the conversion of the tramways over the bridge to electric 
or other mechanical traction led to an increase of vibration 
or strain on the structure of the bridge. The Urban District 
Council argued that no facts had been disclosed that brought the 
case within the section, but Mr. Justice Phillimore came to the con- 
clusion that the strengthening of the bridge had been rendered 
necessary by the increased weight and speed of the cars, and gave 
judgment for the plaintiffs. 

Their Lordships now affirmed that decision, and the appeal was 
dismissed with costs. 


Aluminium Consumers’ Combination.—It is reported 
that the most important consumers of aluminium in Germany 
have formed themselves into an association for the purchase of 
aluminium on common account. The firms in question are :—The 
Fried. Krupp-Grusonwerk Gesellschaft: Julius and Aug. Erbsloh:: 
Karl Berg, of Eveking : the Vereinigte Deutsche Nickelwerke, of 
Schwerte; Th. Goldschmidt, of Essen; and Basse & Selve, of 
Ludenscheid. A representative of the association has been com- 
missioned to enter into agreements with the Aluminium Industry 
Co., of Neuhausen, in regard to the supply of metal to its con- 
stituents. It is assumed that the action of the six firms has been 
prompted by the reporte of further negotiations in respect of the 
proposed formation of a new syndicate of European producers of 
slominiom, or of the actual constitution of the syndicate, Appa- 
there is little desire on the part of the metal makers to 
pp any definite information to become public property at the 
present time as to the real situation of affairs in regard to an 
aluminium combination. It is, however, declared that an associa- 
tion of the Continental makers has been formed, but that the 
British. Aluminium Co. only seems to hare joined i in the form of à 
non-binding convention. 
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THE eleetrical feature of the German Section of the Exhibition was 


the stand of the Bergmann-Elektricitüte-Werke A.G., of Berlin, who 
showed the largest and most comprehensive collection of electrical 
machinery. This included a turbo-alternator of 2,500 H.P. at 3,000 
R. P. u., fed with steam at 156 Ib. per sq. in., superheated to 300°C. The 
turbine was of the firm's own make, of the impulse type ; the steam 
is expanded to atmospheric pressure in the first stage, falling in 
temperature also, so that the difficulties due to high temperatures 
and pressures in the body of the turbine are avoided ; the fall of 
pressure to that of thacondenser is completed in a series of rings of 
blades, in a comparatively short cylinder. The blading is arranged 
so that any individual blade can be replaced without interfering, 
with the rest, and there is no axial thrust. 

The surface condenser was fixed in the basement under the tur- 
bine, with circulating and air pumps combined in one 
which was driven by an 80-H.P. shunt motor. The alternator 
worked at 2,900 volts three-phase, generating 1,800 K.v.A. at 50 
cycles ; the shaft and core of the field magnet were in one piece, of 
Siemens steel, grooved to receive the winding. Fans were pro- 
vided on the shaft to propel cool air through the interior of the 
machine. The exciter was mounted on the end of the main shaft. 

The pressure was reduced to 148 volts by a transformer of. the 
dil-cooled type, with a six-phase secondary winding, water being 
circulated through the oil to cool it. As the electrical supply of 
the German Section was carried out with direct current at 220 volts, 
the supply from the transformer at 148 volte was put through a 
six-phase rotary converter of 1,000 Kw., with a commutator and 
slip-rings at either end. The whole of the Section was supplied 
from this plant, and the necessary switchgear, measuring apparatus, 
&c., was provided for the purpose, remote control being employed 
throughout, with signal lampe to show the positions of the main 
switches. On the D.C. side of the. converter there were two auto- 
matic circuit-breakers, each capable of carrying 4,000 amperes, and 
of breaking 6,000 amperes at 250 volta, these also being controlled 
by electrical means. An Edison battery of 96 cells of 115 A.H. 
capacity, charged by a motor-generator, provided for lighting during 
the night when the plant was shut down. 

A turbo-alternator of similar design to that above described, but 
rated at 10,000 H. P., 8,000 E. v. A., was also exhibited, the three-phase 
alternator, however, not being wound. This is, we believe, the 
largest generating set, so far as output is concerned, that has ever 
been exhibited. Parts of other turbo-alternators were also shown, 
and a variety of switchgear, motors for various purposes, samples 
of cables, insulators for high pressures, &. A large centrifugal 
ainking-pump driven by a three-phase motor, a mining locomotive, 
winding pumping plant formed part of an interesting collec- 
tion, of mac for use in mines, and some of these were 
realistically arranged in the basement, showing how they were 
installed under working conditions. 

Several motors, from 0'3 to 5 H. P., D.C. and A. C., for driving 
spinning and weaving machinery, formed a significant feature of 
the exhibit; a b-H.P. D.C. motor was capable of a speed variation 
from 376 to 925 R.P.M.. . 

In addition to the varied exhibit on their own stand, the company 
showed many other machines in different parts of the Exhibition, 
such as a petrol-electric rail motor-car in the Railway Hall, electric 
crane equipments in the International Machinery Hall and in the 
German Machinery Hall, Kc. A full description of the whole is 
given in Electro for October. 

An imposing exhibit was that of Mesers. Heinrich Lanz—a huge 
so-called locomobile, of 1,000 B. H. P., direct coupled to a dynamo. 
Naturally, this is claimed to be the largest semi-portable engine 
yet constructed, but it would appear to strain the term loco- 
mobile" to the limit. The boiler was provided with three sets of 
tubular flues, with a superheater between the first and second. The 
compound engine was mounted on the top of the boiler, which, 
however, was not subjected to strains due to the working of the 
engine. There was no receiver between the high and low-pressure 
cylinders, the exhaust valves of the former and the admission 
valves of the latter being replaced by two intermediate 
valves, one at each end. The valve gear was placed between the 
cylinders and the boiler, in an oil-bath. An automatic stoker, 
forced draught, and electrically - driven condensing plant formed 
part of the equipment. The dynamo was necessarily mounted at a 
considerable height above the floor level, on supports resting 
directly on the foundations. 

The Maschinenfabrik Badenia showed a semi-portable steam 
engine of 100-170 B.H.P., working with superheated steam under the 
Stumpf patents, there being no exhaust valves—the exhaust steam 
escapes through ports in the cylinder walls uncovered by the piston, 
so that the steam always passes through the cylinder in the same 
direction, from the ends towards the middle. 

Very large porcelain insulators, for pressures up to 110, 000 volts, 
were exhibited by the Porzellanfabrik Hermsdorf. including eight - 
part suspension insulators, for use by the Hydro- electric Commission. 


of Ontario, on their transmission lines, and pin and wall-insulators. 


This firm, we have just been informed, received the Grand Prix for 
high-pressure and the Diploma of Honour for low-pressure insulators. 

Messrs. Bechem & Keetman showed, besides various electric 
cranes, &c., a huge shears for cutting ingots of 400 sq. mm.. driven 
through, gearing by an electric motor; this machine ‘weighed 


175 tons, and presented a very imposing appearance. 


"The Röchlingsche Eisen und Stahlwerke had a tine exhibit of 
their electric steel, and a model of a three-phase furnace, on the 
Röchling-Rodenhauser system: their varied samples admirably 
showed the capabilities of the products of the electric furnace, - 
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A lifting electromagnet, 1,500 mm. in diameter, carried by a 
10-ton electric crane, and lifting a pile of pig-iron, was a very 


effective exhibit at the stand of the A. G. Lauchhammer, invariably 
drawing a crowd of spectators. 

To enter into detail regarding the German collection of electro- 
medical and physical apparatus exhibited would be impossible 
within reasonable limits; suffice it to say that the educational 
and scientific exhibits, which were beautifully finished and of 
excellent design, provided an intellectual and esthetic treat, and 
in themselves furnished ample justification for a visit to the 
Exhibition. : 

Amongst the Belgian exhibits the gas engine shown by Messrs. 
John Cockerell should be mentioned, though it was for driving 
blowers. It consisted of four cylinders arranged double tandem, 
giving 2,100 B.H.P. at 80 R. F. M., and was furnished with a fly-wheel 
between the lines of cylinders. The latter are supported at the 
middle, giving free expansion, and can be -removed without 
difficulty. The engine works on the Cockerill system, with con- 
stant compression; the valves are operated by lay shafts 
and cams, the valve-gear presenting a complicated appearance. 
The firm also showed a steam turbine of the Brown, Boveri-Parsons 
type, of 1.750 Kw. at 1,500 R.P.M., driving a three-phase alternator 
of the Ateliers de Constructions Electriques de Charleroi. The 
latter firm exhibited a winding engine capable of raising 110 tons 
of coal per hour from a depth of 800 m., the load per trip being 
31 tons. This was driven by a D. C. motor af 1,650 H. P. at 500 volts, 
exerting a starting torque 25 per cent. greater. The shaft of the 
machine was carried on two bearings only, on account of the 
liability to subsidence at collieries, which would put a third bear- 
ing out of line, and ran at a maximum speed of 55 R. P.. The 
armature weighed 25 tons. The engine was supplied by a fly- 
wheel motor-generator set of the Ilgner type, giving 1,100 Kw., 
which was exhibited without the 25-ton fly-Wheel. Other exhibits 
of the Charleroi firm were D.C. and A.C. generators, horizontal and 
sinking centrifugal electric pumps on the Rateau system, motor- 
generators, switchgear, cranes, &c. 

A Dutch firm—the Ateliers de Construction Stork Fréres et Cie— 
showed amongst other machines, a steam engine on the Stumpf 
system, and a Zoelly turbine of 1,250-1,500 KW., coupled to a 
Siemens-Schuckert alternator. mE > 

We have not said much about the exhibits of machine tools, 
many of which were driven by electric motors ; there were several 
. stands showing excellent examples of up-to-date British products. 
Messrs. Smith & Coventry, Ltd., had a very fine exhibit, including 
in particular their planing machine with patent cushion drive for 
high speeds. Messrs. J. Rhodes & Son, Ltd., showed their machines 
for working sheet metal, amongst which were power presses, dies 
and shears suitable for electrical manufacturing. On Messrs, Jonas 
and Colver's stand there was a heavy lathe by Smith & Coventry, 
driven by an 80-H.P. motor. Messrs. William Asquith, Ltd., J. 
Butler & Co., Kendall & Gent, Ltd., and William Muir & Co., Ltd., 
also had large collections of machines on show. While the Lanca- 
shire Dynamo and Motor Co., Ltd., had not a stand of their own, 
they were very much jn evidence, their motors being widely used 
for driving the exhibita. l 

Fittings were shown by Messrs. John Dugdill & Co. and Faraday 
and Son, and an excellent example of an electric passenger lift with 
two cages was exhibited in operation by Messrs. Waygood & Co., 
Ltd. ; all these, unfortunately, were destroyed in the fire, as well 
as the stand of instruments shown by Messrs. Gambrell Bros., 
" Pick-Quick " coal-cutters, shown by Messrs. Mavor & Coulson, Ltd., 
and other exhibits previously mentioned. 


STREET-LIGHTING COSTS. 
` By C. TOONE. 


DURING the preparation of certain estimates, the author had 
occasion recently to examine the usual annual costs of 
running and upkeep of various electric street lamps; a 
cursory study of the charges paid by various town councils, 
&c., showed such large variations to exist that a considerably 
more detailed examination had to be made than appeared 
necessary in the first place. The most interesting and 
important of the results obtained are summarised below, the 
lamps dealt with including carbon, metallic and Nernst 
filament ‘incandescent " lamps, and open, enclosed, and 
flame are lamps (D.C. and 4.c.). The total number of cases 
on which the following notes are based exceeds 150, hence 
the conclusions may justly claim to be representative of 
British practice. 

Actual Annual Costs.—The amount of data available is 
not sufficient to justify any attempts at a complete analysis 
of the annual cliarges and their comparison on a basis of cost 
per B.T.U., and so on. The annual charges are so greatly 
affected by the capital cost of the installation and its attend- 
ance and renewal charges, and especially of trimming in the 
case of arc lamps, that 100 per cent. discrepancies between 
the charges in different districts, for what are apparently 
dentical services, are bt no means uncommon. The street 
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lighting is run at a considerable loss to the electricity 
department in many municipally controlled schemes, while 
in many other cases an unduly high percentage profit 


prevails. Under these conflicting conditions no more can 
be done, even with the considerable number of cases here 
analysed, than to present Table I, which shows the actual 
mean annual costs in various systems. It will at once be 
noted that, once a lamp is installed, increasing ite candle- 
power increases the annual cost but slowly; c'est le premier 
pas qui coute. This is an added argument, if more be 
needed, in favour of well-lighted streets. Doubling the c. p. 
provided by filament lamps increases the annual costs by 
some 20 per cent.; quadrupling the C.P. increases the cost 


TABLE I. 
Approximate total annual cost (energy 
and upkeep). 
Type of lamp. F. v. Usual limits. Mean. Grand averages. 
Carbon filament 16 £1 5—44 0 £2 9) £2 10 
8 " 32 41 10—41 5 £2 10 23) C.P. 
(21 cases) 
Metal filament 25 £2/7/6—£4 0 £3 5 £3 3 
/ i 50 £2 10—-£4 10 £3 15 | £3 12 
" y 64 £2 15—&£5 0 £4 0 [50 C. . (20 
" » 100 £3 0—46 0 £4 10J cases). cP, 
Nernst, $-amp. 49 £110—£3 0 £210) £3 5 
„ amp 100 42 0—£5 5 £3/7/6 | 100-110 (5 
C.P. cases) 
„ .bamp. 210 42 15—46 0 £317 (23 cases) 
M. H. · 8. O. p. 
; No globe. 
A. C. D.C, 


47 —416 £13 10) 
£8— £18 £14 10 


Open arcs, 5-amp. 150 400 
G-amp. 200 500 


„ „ T-amp. 250 600 £10—£20 £15 15 £17 2 
" „ 7-amp. 270 700 £10— £20 £16 10 b mean 2,400C.P. 
„ „ Samp. 300 750 £10—£20 £17. 0 Ms 2,550 C.P. 
Y „ 10-amp. 350 1,000 £10—£25 £17 10 | A. C. 1.800 C. r.) 
" „ 12-amp. 500 1,400 £15—4£25 £18 0) (70 case») 
Flame arcs, 5-amp. 800 1,000. £8—£17 £15 0 

„ „ G-amp. 1,300 1,400 £10— £18 £16 0 

a „ 7-amp. 1,700 1,800 £12— £22 £17 0| Extremes: 
„ — »4T)-amp.1,800 2,000 £13—£23 £18 O b-amp. £l" 
£ „ S. amp. 2,000 2,300 £15— £25 £19 0 12-amp., C30 
M „ 10-amp. 2,600 3,300 £15—£28 £18—£20 


77 „12- amp. 3,200 4,500 415 — 430 420— 422 


by about 45 per cent. In the case of arc lamps, doubling 
the current capacity (which usually results in rather more 
than double the candle-power, see figs. 3 and 4) increases 
the annual cost by about 25 to 30 per cent. l 

From the limited amount of data at his disposal, the 
author concludes that alternating-current arcs are from 
10 to 30 per cent. more costly per annum than direct-current 
arcs of the same current capacity (the c.p. being about 
20 per cent. less in the A. C. lamps). The mean excess cost 
in some 60 cases was 17} per cent. (against A. C. arcs), but 
this result is not necessarily always applicable. 

Flame arcs are more costly than ordinary open arcs of the 
seme current capacity (see fig. 2), owing mainly to the much 
greater cost of the impregnated carbons, and owing partly to 
the higher capital and maintenance charges. The C.P. of 
the flame arcs being much higher for a given current 


capacity (see figs. 3 and 4), the actual cost per 1,000 


C. P.-hours is less for flame than for unimpregnated arcs (ebe 
Table II). The average excess in the annual cost of flame 
as compared with open arcs of equal current capacity. 1 
from 5 to 30 per cent., and in 60 systems had a mean valne 
of 15 per cent. 
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Enclosed arcs are not very widely employed in street 
lighting ; their attendance and carbon-renewal costs are low, 
but their luminous efficiency is poor. so that the total annual 


costs. for a given illumination are roughly the same as where 
open arcs are used. The recent improvements in flame arcs 
are further hastening the obsolescence of enclosed arcs. The 
latter at one time possessed a considerable sphere of utility 
in low c.r. units, which is now usurped by high c. P. metallic- 
filament lamps with a great gain in efficiency and reliability. 

From Table I at once follow the subjoined mean costs per 
C.P.-yeur of various methods of street lighting. The true 
criterion of the value of a lighting scheme is, of course. 
determined by the candle-feet of illumination on the ground 


plane, but this, for a given C.P. of lamp, depends enormously 
on the placing of the latter and on the use of suitable globes 
and reflectors, and hence cannot here be taken as a basis of 
reference. The costs shown in Table II for arc lighting are 
based on the assumption of 1,000 M. H.-S. C.P. from a 
10-ampere open arc, and 2,000 to 2,500 4.H.-8. C.P. from 
a 12-ampere flame arc. - 

Next to a charge per candle-foot of illumination over a 
given area—shown to be impossible in practice—a charge 
per 100 or per 1.000 burning hours for a given lamp is to 
be preferred. The burning hours per annum are, however, 
sensibly constant in any given scheme, hence a certain 
charge per lamp per annum amounts practically to a “ per 
1,000 burning hours" tariff. In Table II the costs per 
C.P.-year are also reduced to a 1,000 c.P.-hour basis on the 
assumption of 2,500 burning hours per annum ; the latter 
is & usual allowance, and assumes burning from sunset to 
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TABLE II. 
Mean cost of energy and upkeep (see 
Table i). l 
Type of lamp. Per c. p.- venr. Per 1. 000 C. .- hours 
Shillings, Shillings. 
Carbon filament — 2:13 U'85 
Metallic „ (mainly N 
Osram) 144 0°58 
Nernst A T iss -  0'60—0'65 0°24—0°26 
Ares |^. Open. Flame. Open, Flame. 
5-amp. D.C. «ex i ee U'67 0°30 0:27 4120 
A.C. — — 180 0'38 0772 0:150 
7-amp. D.C. n ae 053 0:19 0'21 0076 
A.C. as bs 26 |— 030 0˙50 0˙080 
10-amp. D.C. — jae O35 (12 td 0'048 
A.C. sie e. 0100 O15 0040 0:060 
12-amp. D.c. € 885 026 0'09 OTOL — 0:036 
A.C. Ves T 072 0:13 (729 0'052 
Mean 4 Open ! 12 } 036 os 0144 0060 


2 a.m. (see fig. 5). The average results of Table II may 
be compared with those given by the following individual 
cases, in which a 100 or 1,000 hours’ tariff is actually 
adopted :— - 

Charge in shillings 


Case, Using. per 1,000 c.p.-hours, 
No. 1 10—20-c.P. carbon-filament lamps . 120 to 2°15 

i m 16-C. P. „ 5 s 8 172 

3 25-0. b. „ : " 4, 1°00 

» 4 32-C. P). „ - s 1°09 to 1'17 


Mean of above 4 cases R AA ue 7 udi 1:39 
Mean of about 30 cases (Table IT) ... T c" 085 


As being required in the compilation of Tables I and II, 
the relationship between the current and candle-power of 
arcs may be studied at this point. Roughly speaking, the 
C.P. is proportional to the curreut (see figs. 3 and 4) ; heavy- 


— — € — 


cH 
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8 : 


mean Hem Spherical C. F. 


current lamps have the advantage of large carbons, and 
hence minimum cooling facilities per sq. mm. of crater, but, 
unless inclined carbons are used, additional obstructional 
losses occur. 


The candle-power of enclosed arcs for a given current is 
greater than that of open ares of the same current capacity, 
owing to the longer arc in the former case. Fig. 3, showing 
the relationship between current and mean spherical C.P. is 
based on photometric tests by Solomon, Blondel and others ; 
while fig. 4, relating mean Aemispherical C.P. and current, is 
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based on miscellaneous tests. Probably, for street-light ing 
purposes, the M.H.-S. C.P. is more important than the M. S. C.P. 
The distinction between A.C. and D.C. lamps is naturally 
greater when the M. H.-S. C.P. is considered than when the 
M.S. C.P. is determined. | 

Approximate figures suitable for rough estimates are :— 


Open-type D.C. arcs... — . 100 M.H.-S. C.P. per ampere. 


"TE E e E or % 10 „ ^» " 
Enclosed-type D.C. ares os 125. 4, a 
25 „ A. C. „ Le —. 60 ED 29 ” 
Flame-type D.C. arcs (yellow) ... 300 „ » ij 
" „ D.C. „ (white) —. 250 ” ^ n 

" „ AC. , (yellow) .. 250 „ " Y" 

2 „ AC. „, (white) 170—200 „ - " 


The importance of the type and size of globe employed is, 
of course, paramount ; an ordinary opaline or alabastrine 
globe, as generally employed, reduces the M. H.-S. C. P., as 


TABLE III. 
Terminal voltage. Main voltage. 
Type of lamp. D.C. A. o. D.C. A4. c. 
Enclosed miniature 70—-15 70—75 100—120 100—120 
i 10 ordinary 80—85 75—85 100—120 100—120 
5 specially | j 
high voltage 100—110 100—110 110—150 110—150 
P twin carbons 155 150 200—250 200--250 
Open sas eins 37—45 28—33 50—70 ` 40 
Flame . 44—47 44—47 60 60 


measured without the globe, by 30, 40 or 50 per cent., but 
must be employed for obvious reasons. 

Voltage and Current of Various Arc Lamps; Grouping 
on Various Pressures; Burning Hours per Annum.—Before 
proceeding to analyse the annual costs already quoted, the 
miscellaneous matters mentioned in the heading of the 
present paragraph require brief consideration. Table III 
shows the usual voltages across the terminals of various types 


"TABLE IV. 


80 
S 8.8 
SS 
gas 
Type e Main voltage when running N in se ies. r 3 B 
0 i 2 
lamp. n=l n= 2 n=8 wn=4 N= 6 N= 6 Aog 
Enclosed / D. C. 100— 200-- 300— 400— 500— 600— 100— 
or 120) 250 380 500 600 700 110 
semi- |A.C. 100— 200— 300— 400— 600--- 600— 100— 
enclosed. 120 250 360 480 600 700 110 
Ditto p. C. 200— 400— 600— - se Tn 200— 
twin 250 500 700 220 
car- A. C. 200—  400— 600— ... “us eee 200— 
bons. 250 500 700 220 
D.C. 50— 100— 150— 200— 250— 300— | 50— 
Open, 65(up 120(up 180up 240 300 350 55 
pure to 80) to 200) to 220) , 
carbons. [A.C. 40—  80— 110-120 160—  190— 220-260 36 
60 110 — 150 220 250 — 300 
p 60— 100— 150— 200— 240— 300— 50 
Flame 65 125 170 240 265 330 
) js 60 110— 160— 220— 250— 300— 50 
150 180 240 275 330 


of arc lamps, and the main voltages on which it is advisable 
to run single lamps of each class. Where more than one 
lamp is required across the supply mains, the grouping should 
be as in Table IV, which goes up to the highest tramway 
pressures common in this country. These two tables 
(3 and 4) require no special comment. 

The usual ranges of current capacities of various types of 
arc lamps are as follows :— 


TABLE IVa. 
On p.c, On a.c. 
Type o* lamp. Amperes. Amperes. 
Enclosed (miniature). I- 3 *. I] or 2— 4 
Pa (ordinary) i-—100r12  ... 5—15 
Open _ dees — m 8--18 
Flame ... Tn es 4102 or 15 5—12 or 15 


There are many tables extant enabling the rapid estimation 
of the total number of burning hours per year, while allowing 
for all changes in the hours of illumination and. extinction, 
with season. Tables giving the total burning hours under 
various conditions in each and every month are valuable in 
some cases, but for general purposes the following short 
table (Table V) and fig. 5, plotted from this data, meet all 
requirements. 


TABLE V. 


Total burning Burning till Total burning 
hours per annum. sunrise from hours per annum. 


Burning from 
sunset till 


8 p.m. 742 4 a.m. 728 
9 p.m. 1,091 5 a.m. 459 
10 p.m. 1,446 6 a.m. 256 
11 p. m. 1,821 z= — 
12 p.m. 2,186 = — 
2 a.m. 2,916 — — 
4 a.m. 3,646 = = 


(To be continued.) 


OPENINGS FOR ELECTRICAL 
ENTERPRISES IN THE CANADIAN NORTH- 
WEST. 


[FROM A SPECIAL CORRESPONDENT. ] 


THE next four years will witness a remarkable boom in the 
extreme north-west of Canada, especially along the fertile 
belt of British Columbia lying. between the Rocky and 
Cascade Mountains. During the past summer I traversed 
the whole of this district by the only available means of 
locomotion—the pack-horse and canoe—for the expres 
purpose of gathering information respecting possibilities for 
British industrial enterprise, and found the whole country 
in the first stages of development. This activity is due t 
the fact that the two ends of the Grand Trunk Pacific 
Railway, advancing from the east and west respectively, av 
being energetically pushed forward, and construction on this 
road will be entirely within the province of British Columbia 
from now on to completion. The line traverses the country 
in a north-westerly direction, passing through a district rich 
in minerals, and full of opportunities of development in many 
other phases of industry. . 
But it is electricity which is destined to a great future in 
this territory. Coal is somewhat scare, while, on the other 
hand, water power is pleatiful, as the topography of the 
country might lead one to expect. Then, again, the 
Canadian is extremely enterprising in regard to the adoption 


of electricity, both for lighting and power. and when natur 


facilities exist for the development of this branch of 
engineering, he is apt to make full avail of such resources. 
On the east of the mountains, or rather one might sv 
from the foot of the range on the eastern side, through the 
Yellowhead Pass, for a matter of nearly one hundred miles, 
the country’s principal attraction is scenic beauty. The 
mountain sides, especially round the Yellowhead and Moose 
Lakes, are covered with extensive stretches of marketable 
lumber, and numerous small towns of, say, from 1,000 d 
2,000 population, are sure to spring into existence to explet 
this wealth. Indeed, several such, extending over an area of 
about 50 miles, are already planned. In such towns as tle 
small motors for driving wood-working machinery are always 
in great demand, while electric lighting is preferred, and 
indeed, according to my observations, always taken up ! 
there is the least possibility of a dozen people agreeing te the 
proposal, as petrol gas lighting, which is the only alternat 
illuminant, apart from oil lamps, is regarded with suspicion 
and handled with extreme care owing to its inflammable ani 
explosive nature. Certainly the use of such a system in!; 
town entirely constructed of timber, demands special aud 
unremitting attention to guard against conflagration à 
disaster. In many of these logging communities which 
met during my journey, I found primitive electric lightos 
installations set up. Breakdowns, no matter how frequent. 
were far preferable, the men told me, to the risk of beit 
burnt out of house and home. l 
In these small towns, too, a telephone system is sure to 
demanded, and this is a branch of the industry vli 
British manufacturers are apt to overlook. Vet it 15 el 
which should be followed up very keenly. These Canadian 
towns are constantly growing, and the first thing demandei 
when the community has shaken down to its surroundings 
is a means of intercommunication between various parts © 
the town. I was surprised, when at Melville on the Prame 


le 
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to learn that the little town had an excellent telephone 
system, although the place was not much larger than a 
healthy English village. It also possessed its own electric 
lighting plant. Yet five years ago Melville was unheard of. 
All these western Canadian towns demand careful watching. 
On inquiry Ifound that the British article was almost in 
universal demand, and wonder expressed that our manu- 
facturers did not think it worth while to follow the progress 
of these western townships, and keep some agent or repre- 
sentative actively nursing them ready for any development. 
When these places make up their mind that a certain public 
convenience, such as electric lighting or a telephone, is 
required, they do not waste time discussing the ethics of the 
proposal, but set about carrying the scheme into effect right 
away. 

Sixty miles west of the Yellowhead Pass a large town is 
projected essentially for tourist purposes. There is a large 
valley here flanked on all sides by towering mountains, and 
the spot is sure to develop into the Meeca of Canadian 
mountaineers, since the loftiest peak, Mount Robson, stands 
at the head of the valley. "The situation lends itself to the 
creation of a Lauterbrunnen or Lucerne, and the railway 
interests will spare no effort to develop the point. The 
representatives of two syndicates interested in hotel develop- 
ment were proceeding to the locality at the time of my 
visit, as they had projects in hand for providing accom- 
modation for tourists. The necessary energy for light and 
power is readily available in the immediate vicinity. About 
Z0 miles east of the valley are the Moose River 
waterfalls. Here the volume of water, after falling 
very rapidly among the mountains for several miles, plunges 
over a cliff about 30 ft. in height, with tremendous force. 
The hydro-electric possibilities of the fall have already been 
preliminarily surveyed, and it is estimated that sufficient 
power could be obtained at this point to supply a radius of 
about 30 miles. The Fraser River, which flows through this 
valley, could also be successfully pressed into service, since in 


its higher reaches, owing to the sharp continüed fall, it 


rushes along with great speed ; and, owing to the number of 
freshets and torrents which pour into it, an adequate head of 
water is always ensured. | 

Another spot which will be ripe for attention within the 
next few months is Téte Jaune Cache. Numerous mining 
claims have been staked in the vicinity, and when once access 
to this point is rendered simpler and easier than it was at 
the time I arrived, prospectors will flock to the Cache, since 
the discoveries already effected are sufficiently promising to 
warrant prospecting on an extensive scale. One or two of 
the claims are to be worked this winter, but the owners com- 
plained that the absence of fuel was a severe handicap. It 
is intended to install electric power directly the claims are 


taken over by the companies, who have signified their readi- 


ness to develop the moment transportation facilities are avail- 
able. The railway will be carried to this point by next 
autumn, thus bringing it into direct communication with 
Eastern Canada. Small light motors are what will be re- 
quired, together with electrical fittings and lamps. The 
remarkable success achieved at the Phoenix Mine in Southern 
British Columbia has resulted in a great boom in electrical 
equipment of mines in this country, and it is safe to assert 
that all new mines, once their potentialities are established, 
will be so equipped. | 


The town which should command the immediate attention 


of British electrical interests is Fort, George at the confluence 
of the Nechaco and Fraser Rivers. At present the place is 
somewhat remote, entailing a 220-mile road haul, followed 
by 150 miles up the river to reach it from the nearest railway 
station. The Grand Trunk Pacific Railway, however, is to 
pass right throngh the town, and will make it an important 
‘divisional point—probably the largest depót in the interior, 
for it will be the junction of several spur lines, including the 
branch that is to be carried into Vancouver. The town only 
came into existence last May, but I found 500 people there, 
toiling as if for dear life. 
60,000 ft. of timber per day, two newspapers were in 
existence, and other evidences of industrial activity were 
apparent on every side. Here the position of the community 
was somewhat difficult. Freight charges were £20 per ton 
for haulage from the nearest railway station. Wherever 
power was required, either a small petrol engine petrol 


. effect next year. 


A sawmill was turning out. 


— 


cost 38. 4d. per gallon—was used, or else a primitive 


steam boiler. An electrical installation was already talked 
about —small, it is true and probably will be carried into 
The town was in telephonic communication 
with the outside world, there being a wire from there to 
Blackwater, some six miles distant on the west, where com- 
munication is effected with the Yukon telegraph linking up 
with the main telegraph systems of the country. This was 
the only means by which red-hot news of the outside world 
was gained, supplemented by newspapers brought up two or 
three times a week by steamer. Inquiry showed that here a 
large demand would arise for lighting and power among 
small users. Just what will happen in this direction will 
depend to a large extent upon the action of the railway com- 
pany. Extensive repair-shops, engine-houses, goods accom- 
modation, &c., are contemplated, and consequently the 
railway would be a large consumer. A population of 5,000 
is anticipated within the next four years. I met one 
American engineer who had come up, as he expressed, just 
to have a look around," but he had secured a copious col- 
lection of details and calculations with which he was 
returning home, so that his mere glance over the place” 
was pretty thoroughly carried out, more especially as he 
made a canoe trip up the river for some 15 miles to con- 
template the feasibility of a water-power scheme at the 
Giscombe Rapids. | » 

The town of Aldermere and the district of Telkwa, 260 
miles north-west of Fort George, should be closely watched. 
These twin towns, within a stone’s throw of one another, are 
right in the midst of a rich mineral belt stretching over a 
radius of 50 miles or so. The surrounding mountains are 
alive with mineral, and a member of the Government Geo- 
graphical Department, as well as the Deputy Recorder of 
Mines for the district, who, by the way, is an Englishman, 
remarked that the finds which have been made in the 
Telkwa, Babine and other ranges, were of sucha character 
as to give the impression that this district would become the 
greatest mining country in British Columbia when the 
railway reached the district, and as it is only some 
80 miles to the north, and is rapidly advancing, Aldermere 
will probably be in communication with the coast by the 
end of next year. I spent two days with a Canadian mining 
and electrical engineer, and he was of opinion that electricity 
would have to be resorted to. Three large coalfields have 
been discovered in the vicinity, and one is being developed 
by the Grand Trunk Pacific Railway Co. for its own require- 
ments. In this instance, electricity generated on the spot 


will be utilised for haulage and other similar purposes. 


The other mines, however, I was informed, would in all pro- 
bability derive their energy froma hydro-electric station that 
would be undoubtedly erected at Morrice Town. : My 
Canadian engineering friend had thoroughly surveyed a 
horse-shoe fall on the Bulkeley River at this point. It is 
only a matter of some 20 ft. in height, but he declared there 
was ample energy to meet the conditions which would arise 
in connection with mining; it involved transmission over 
at least 20 miles. Such a project would pay, he stated, 
though the cost of generating current would have to be 
compared with that. possible with a steam station at the 
coal mines. 
Aldermere will also develop into an important loggin 

centre. Log booms are already floated down the river from 
the timber stretches on the mountains some miles to the 
south, and cut up into lumber at this point. One enter- 
prising pioneer has built a timber mill, and not only drives 
his sawing, planing, and other equipment by electric motors, 
but by arrangement with the inhabitants has decided to meet 
their requirements in regard to & public supply. From his 
point of view the enterprise was somewhat daring, as it cost 
him £35 a ton to bring the machinery up from the coast, 
which, together with the charges from the factory to Prince 
Rupert, whence it was shipped inland, represented a 
respectable outlay in freightage charges. Telkwa is about 
the limit to which timber can be floated down, though some 
booms have proceeded as far as Morricetown. The erection 
of lumber mills at the latter place, however, would: not be 
so convenient as at Telkwa, although nearer the hydro- 
electric station, inasmuch as the timber demand would be 
in the vicinity of the latter point and would be in greatest 
request, among the mines. 
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Prince Rupert is a point which manufacturers on this side 
have neglected. The port has a population of 5,000, and is 
growing with remarkable rapidity. It is the Grand Trunk 
Pacific Railway’s terminal port, and extensive arrange- 
ments are under way for providing the latest facilities for 
dealing with passenger and goods traffic between shore and 
ship. The town was supplied with electricity from a private 
lumber company, but the latter had the misfortune to be 
burnt out, and the losses were such that the mill was never 
restarted. The inhabitants were, thereupon, compelled to 
return to oil and petrol gas lighting, although 90 per cent. 
of the shops and houses were wired for electric light. A 
few months ago owing to the pressure of the inhabitants, who 
grew alarmed at the extensive danger arising from such a 
wholesale use of petrol, urged the municipal authorities to 
embark upon an electrical undertaking. The street over- 
head cables had previously been taken over from the burnt- 
out private company, and tenders have been invited for an 
electric generating station to meet public clamour. It is 
hoped that such may be available next year. In this 
little city the employment of electricity will be very 
extensive as several fish canneries, packing plants, 
and coal storage establishments are in course of 
erection, and will be compelled to make recourse to elec- 
tricity, as coal is expensive, having to be brought up from 
Nanaimo, and even then is not of very good quality. 

On every side I was impressed with the demand for British 
goods. Small motors, lamps, fittings and accessories were mostly 
required. They must not be expensive, as the Canadian business 
man does not look for long life in such acquisitions, but 
would rather renew with larger and more powerful units as 
his business develops. It would well repay our manufacturers 
to have live men at this point, for Prince Rupert is the only 
doorway to the interior of British Columbia, and to-day it is the 
centre to which the men from up country flock to clinch their 
purchases. Catalogues are worse than useless, The Canadian’s 
motto is, Show us the goods, and we'll do business," and 
he acts right up to it. In trading with such a point as 
Prince Rupert, it must be remembered that it is only con- 
nected to the outer world at present by a branch of the 
Government telegraph line running from the Yukon to Ash- 
croft, whence communication is made with the rest of the 
country ; that the line is quite inadequate for the traffic ; 
is indifferently constructed, so that interruption of commu- 
nication is frequent ; and that cable rates are excessively 
high. The urgency of keeping a good selected stock on the 
spot in the hands of a hustling representative is, therefore, 
readily apparent. 


 ———— — 


BUSINESS NOTES. 


American Electrical Business in Japan.—American 
Consul-General Thomas Sammons, Yokohama, recently reported as 
follows :— 


„The new plan of conducting the extensive electrical business of 


the General Electric Co. (U.S. A) in Japan is of the greatest possible 
concern to international trade in the Far East. 

"This new plan embodies a definite Policy of procedure in con- 
ducting large business interests in Japan and with Japanese 
capitalists of the higher olass. In the past there have been various 
methods, including an equal division of ownership or stock, or a 
majority of the property being held by foreigners. That is to say, 
foreign capitaliste have insisted upon & majority representation in 
some instances, with a corresponding investment of cash, or in other 
cases they have invested their money on equal terms so far as 
investment and a division of shares of stook were concerned. 

Without going into details or mentioning names, the above may 
serve as a concise summary of prevailing conditions. 

„After an exceptionally thorough examination of industrial con- 
ditions in Japan, conducted by experts, the General Electrio 
interests joined with the Shibaura Engineering Works on a basis of 
25 per cent. ownership of $1,000,000 worth of shares, This $250,000 
interest represents a cash interest and the sale of certain patent 
rights for a period of years. The General Electric people have 
| Lok member on the board of directors of the Shibaura Engineering 
: Works. 9 5 
“The Shibaura officials manage the business entirely, they 
_ obtaining all the benefit possible from the General Electric patents, 
and also by reason of their privilege of sending their engineers to 
` any of the General Electric American factories. As a result, a half- 


dozen Japanese engineers are now admitted to the Schenectady | 


Works of this company. 


“The whole arrangement with the Shibaura company is con- 
sidered satisfactory on both sides, as viewed from the standpoint of 
the parties concerned. The Japanese will learn a great deal from 
the vast experience which the American company has had in the 
electrical manufacturing business. While the American company 
is assisting them in manufacturing, it will, in turn, receive 
dividends on its shares—now 10 per cent. per annum. By this 
arrangement the American company establishes close business 
relations with the Japanese company and the Mitsui Bussan Kaisha, 
which is also the selling agent for a part of the General Electric 
product. Moreover, while the American company is assisting the 
Japanese company in manufacturing electrical equipment, there is 
no restriction on the former in selling its product from its American 
factories. 

" However, the Japanese factory has the great advantage of the 
import duty of approximately 25 per cent. and thus, gradually, 
only the large apparatus, which cannot be economically made in 
Japan, as yet, will come from America. At the present time the 
American manufacturers of electrical] supplies export to Japan large 
quantities of all kinds of apparatus, large and small, because the 
capacity of the Japanese manufacturing plants (the Shibaura works 
being the leading electrical manufacturing concern in Japan) is not 
nearly large enough to supply the demand, &nd will not be for a 
considerable period. 

In conclusion, it may be stated that this new plan of proced 
was not adopted without the presentation of other plausible schemes, 
contemplating a much larger investment of American capital. The 
conservative feature of the policy, as finally approved, places the 
burden of responsibility on the Japanese capitalists, and, secondly, 
this plan of procedure strengthens and tightens the bonds of a closer 
Japanese-foreign industrial relationship. The. commercial. world 
will, once this arrangement is generally understood, watch the out- 


come with keenest interest." 


The Lighting of Newport Technical Institute.— 
This Institute, which was recently opened by the Mayor of New- 
port, is lighted by tantalum and Onewatt lamps, Hol ophane glas- 
ware figuring prominently. The fittings in the main Assembly Hall 
are in the Georgian style, and were supplied by MESSRS. SIEMENS 
BROTHERS DYNAMO WORKS, LTD., to Meesrs. A. G. Arnold & Son, of 
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HOLOPHANE FITTINGS AT NEWPORT TECHNICAL INSTITUTE. 


Newport, the contractors responsible for the lighting and power 
installations. Highc.P. “Onewatt” tungsten lamps are used in the 
large central Holophane spheres, whilst tantalum lamps are 
installed in the smaller planet Holophane globes. This hall is 
intended for use for examination purposes, and will also be used 
for entertainments. 


Belgium, — Ia Société de la Centrale Electrique 
d'Arendonck et Extensions is the name of a new company which 
has just been formed in Antwerp, with a capital of £4,600. 


Railless Trolley Cars Wanted in the hl man 
—The following paragraph appears in a recent American u 
publication A prominent citizen in a city of the West Indies 
informs an American Consular officer that he is anxious to intro- 
duce into one of the islands a system of running electric cars by 
means of double ‘trolleys, whereby the electric current is ret 
through a second wire, doing away with the necessity of rails. If 
such contrivances are produced in the United States, he would like 
to get in touch with the manufacturers at once." 


L. B. and S.C. Electrical Department.—Mr. R. H. 


Houghton, electrical engineer to the L.B. and S.C. Railway, 


announces that the head offices of the electrical department of that 
company will shortly be transferred from London Bridge to 
Victoria Station. From Monday, 28th inst., all communications 
should be addressed to the electrical engineer, London, Brighton and 
South Coast Railway, Victoria Station, London, S.W. The future 
telegraphic address will be ‘Electrical, Brighton Railway, 
Victoria," and the telephone, Westminster 728. . ^ : 
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Book Notices.— Technical Dictionary in Siz Languages 
(Deinhardt-Schlomann Series). By A. Schlomann: Vol. X: Motor 
Vehicles, edited by Rudolph Urtel. London: Constable & Co. 
Price 128. net.— To the volumes already issued of this unique 
production is now added a dictionary of technical terms relating to 
motor-cars, motor-boats, motor-airships and flying machines, pub- 
lished with the authority of the Royal Automobile Club of Great 
Britain. In dealing with subjects which are progressing and 
changing so rapidly as these, the editors have naturally had a hard 
task, but, with the aid of various olubs and societies, most of the 
difficulties have been successfully overcome. To say that the treat- 
ment of the subject is comprehensive would be but a feebie 
acknowledgment of the labour represented by the contents of the 
volume. As we have said of its predecessors, so we say of this— 
that it stands along of its kind, absolutely without a rival. Our 
only criticism of the whole series is that the Russian index should 
have been placed before the general index instead of after it: in its 
present position, although it is probably the least used of all, yet it 
is the most prominent part of the index—and it gets in the way. 
= " Proceedings of the American Institute of Electrical Engineers.” 
. Vol. XXIX, No. 2. November, 1910, New York: The Institute. 

Price $1.00. 

" Transactions of the Illuminating Engineering Society." Vol. V, 
No. 7. October, 1910. Easton, Pa.: The Society. Price 75 cents. 

"Manchester Steam Users’ Association. Memorandum by the 
Chief Engineer for 1909." Manchester: Taylor, Garnet Evans and 
Co., Ltd. 1910. 

"Practical Telephony." By Jas. Bell and S. Wilson. Fifth 
edition, revised. 1910, London: $. Rentell & Co., Ltd. Price 
3s. 6d. net. | 

" Alternating-Current Machinery.” By William Esty. 
London: Crosby Lockwood & Son. Price 12s. 6d. net. 

„The Principles of Electric Wave Telegraphy and Telephony." 
By J. A. Fleming. Second edition. 1910. London: Longmans, 
Green & Co. Price 28s. net. 

“The A.B.C. Fiscal Handbook.’ Second and enlarged edition. 
London: The Free Trade Union, 8, Victoria Street, S.W. 

" Die Automatische Telephonzentrale München-Schwabing." By 
J. Baumann. Reprint from the Zeitschrift für Sechwachstromtechnik. 
Price M. 1.50. 

" Lignes Electriques Aeriennes.“ By Ph. Girardet. 1910. Paris: 
Gauthier-Villars. Price 5 fr. 

“ Lignes Electriques Souterraines." By Ph. Girardet and W. Dubi. 
1910. Paris: Gauthier-Villars. Price 5 fr. 

Vol. XV., No. 5, 


1909. 


Journal of the Western Society of Engineers." 
October, 1910. Chicago: The Society. Price 50 cents. 

" Die Elektrischen Erscheinungen in Metallischen Leitern." By 
Dr. K. Baedeker. 1911. Brunswick: Vieweg & Sohn. Price M. 4. 

History of the Theories of Ether and Electricity." By E. T. 
Whittaker. 1910. London: Longmans, Green & Co. Price 12s. 6d. 
net. 

"Elementary Telegraphy." By H. W. Pendry. 
Whittaker & Co. Price 2s. 6d. net. 

"Steam Turbines.” By Rankin Kennedy. 
Whittaker & Co. Price 4s. 6d. net. 

A new edition of Mr. W. Perren Maycock's “ Electric Wiring, 
Fittings, Switches and Lamps" will be published by Messrs. 
Whittaker & Co. after Christmas. 


Ship Lighting.—Electric lighting has been installed on 
all the steamers of the Siam Steam Navigation Co. 


Catalogues and Lists,— Messrs. Porz's ELECTRIC 

LAMP Co., LTD., Willesden, London, N. W. Illustrated price-list of 
Pope metallic-filament lamps, from 5 to 240 C.P. 

Messrs. KRUPKA & JACOBY, 11, Queen Victoria Street, London, 
E.C.—Price-lists of arc lamp carbons, '" Kajok” dry cells, metal- 
filament lamps and tantalum lamps. 

THE BRAULIK ENGINEERING Co., 8, Lambeth Hill, London, E.C.— 

Leaflet describing and illustrating their combined petrol-electric 
sets. Also leaflets relating to the 1910 pattern Eclipse flame 
arc lamps. 
. Messrs. SIEMENS Bros. DyNAMO WORKS, LTD., Caxton House, 
Westminster, S.W.—36-page catalogue devoted to tabulated sizes 
and prices, small illustrations, and brief particulars of their open- 
type arc lamps and “Caxton flame arc lamps for continuous and 
alternating currents, and enclosed arc lamps for continuous current. 
Line resistances, choking coils, transformers and spare parts are 
also particularised. Also a new list of lantern slides kept in stock 
by the company for loan, free of charge, to lecturers, schools, &c., 
has been prepared. The revisions and the additions of up-to-date 
slides make an available collection of 117 different views. 

THE WESTINGHOUSE COOPER-HEWITT Co., LTD., 151-2, Great 
Saffron Hill, London, E.C.—Folding leaflet giving particulars of 
their mercury-vapour lamps anda number of small illustrations 
showing their different applications. 

" THE Union ELECTRIC Co., LTD., Park Street, Southwark, 
London, 8.E.—An attractively got-up brochure has been issued 
under the title Why the Excello excels,” in which the develop- 
ment of the flame are lamp is traced, and the manner in which 
defects have been overcome in the " Excello" lamp. Night views 
of some London buildings using these lamps for exterior lighting 
are included. Copies of this booklet may be obtained on application 
to the company. 

-~ Messrs, ALEX. CHAPLIN X Co., LTD., Helen Street, Govan, 
Glasgow.—List giving illustrations of their steam and electric 
cranes, electric winches, &c. 

THE BRITISH ALUMINIUM Co., LTD., 109, Queen Victoria Street, 
London, E.C.—Leaflet relating to the use of aluminium in the iron 
and steel industries. 


1910. London: 


1910. London: 


"THE WESTINGHOUSE BRAKE Co., 82, York Road,! London, N.— 
Folding pocket-card relating to the Westinghouse oil engine. 

THE FosTER ENGINEERING Co., LTD., Morden Road, Wimbledon, 
S.W.—New folder relating to the Foster metal lamps, which are 
described as affording “ the solution of the electric light problem." 
Prices are stated. Quantities of these leaflete can be obtained by 
contractors, printed with their own name and address, by making 
application to the company. . | 

THE LINOLITE Co., 25, Victoria Street, London, S. W.—New cir- 
culars relating to their " Tubolite " system, and stating reductions 
in prices both of carbon filament tube and tube with Metfil " 
lampe. The chief feature of their new pattern is its narrowness ; 
the holders are supported independently of the reflector. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 


l London, E.C.—A number of well-prodtced pamphlets and liste 


giving illustrations, descriptive matter, and prices of the manu- 
factures of the Witton-Kramer Electric Tool and Hoist Co., for 
which the G.E. Co. are sole selling agents. K 18, in the course of 
24 pages, deals fully with the firm's electric hoisting specialities 
(suspension and mono-rail electric hoists, electric cranes, winches, 
capstans, portal jib cranes, &c.) K 15, in 20 pages, deals with 
electric lifting magnets for handling iron and steel manufactures, 
magnetic rail transporters, &c. Several other loose leaflets relate 
to portable tool equipments, trolley hoists, &c. A new edition of 
the Witton primary cells catalogue is now being distributed to the 
trade. In the course of 24 pages it gives illustrations, brief notes 
and prices of Leclanché cells, wet, “ G.E.C.” dry cells, ignition sets, 
charging materials, Edison-Lalande cells, Daniell cells, carbon 
plates, &c. A new leaflet draws attention to Robertson” battery 
lamps, varnished in different colours, as a good line for Christmas 
and New Year decorations. The company has just issued a double- 
crown poster, reproducing its Osram comet design used on the larger 
posters already issued, and alluded to in these pages. Copies of 
this smaller poster can be obtained by the trade free of cost, for 
local display. 

THE BRrTI8H THoMsoN-HoustTon Co., LTD., Rugby.—New price 
list (No. 258) giving information, illustrations, and tabulated sizes 
and prices, of the B.T.-H. " Calorite electric flat irons, which are 
made in various sizes suitable for all kinds of light or heavy iron- 
ing from delicate embroideries to leather and tailoring work. The 
heating unit, which is of calorite metal, is stated to be capable of 
withstanding oxidation at an extremely high temperature. A flat 
iron has been on circuit continuously day and night for nearly four 
weeks, and although the wooden handle has entirely disappeared, the 
heating unit is still intact. = 

MESSBS. ARCHIBALD J. WRIGHT, LTD., 41, Beech Street, Bar- 
bican, London, E.C.—A number of new price leaflets relating to 
pocket flash lamps, and other electrical varieties in which increased 
business is generally done at the approaching season of the year, 
because of the young hopeful’s demands, Eo 

MESSRS. A. REYROLLE & Co., LTD., Hebburn-on-Tyne.—Two new 
pamphlets have just been issued. No. 140 illustrates a line of 
controllers, star delta switches, &c., which are being put on the 
market, and which can also be supplied in the oil-immersed 
explosion-proof type. The fingers are easily and cheaply renew- 
able. These controllers can be supplied for all voltages up to 650), 
and in capacities up to 500 H.P. No. 55 pamphlet illustrates the 
firm's double-revolution drum-type starter regulators, which have 
been on the market for some time, and which are at present 
standardised in sizes up to 50 H.P. 500 volte, though larger sizes 
can be supplied. ES 

Messrs. ARC LAMPS, LTD., Sphere Engineering Works, St. Albans, 
Herts.—24-page catalogue of Davy arc lamps. The "Sunre " flame 
lamps are well illustrated—interior and exterior—also the Davy 
patent shuntless enclosed arc lamp, the Mite enclosed lamp, and 
lamps for photographic and photo-printing work. The firm's auto- 
transformer for A.C. enclosed lamps, and the patent automatic 
thermal release switch, are described. Prices are shown, and con- 
ditions of working and particulars of accessories are among the 
contentas. 


* Stannos" Installations,—Mrssns. SIEMENS Bros. 
AND Co. and SIEMENS BROS. DYNAMO WoRKS, LTD., have recently 
obtained a large number of orders for Stannos wires and Zed 
cartridge fuses, which they have sub-let to local contractors, as 
they themselves do not do actual wiring work. Messrs. J. H. 
Harpin, electrical contractors, of Birmingham. are now carrying 
out an installation of 450 lights at the Hawkesyard Priory, Rugeley, 
with Stannos wires, using the sheathing as the return conductor, 
and Zed fuses are employed throughout. The power is supplied 
by a Siemens generator driven from an Austin petrol engine. The 
switchboard is being made by Siemens Bros. Dynamo Works, Ltd. 
À 60-cell battery by Pritchetts & Gold is being installed. The 
generating plant is provided with Walker, Horrocks & Co.'s system 
of automatic control, whereby the generating set starts itself as 
soon as the battery voltage falls below a certain value. Siemens 
cables are used throughout. Messrs. S. Gillett are carrying out the 
wiring with Stannos at the church at Whitley Bay, Northum- 
berland, and they are also carrying out for Siemens’ Bros. the com- 
plete electric installation, including 10-H.P. generating plant with 
battery and switchboard of a private house at Haydon Bridge, 
Northumberland. 


Trade Announcements.—THE AccessorRIES Manv- 
FACTURING Co., LTD. (notice of which company appeared in our 
last issue), having acquired the business of the Accessories Manu- 
facturing Co., Ltd., from the liquidator, is being carried on at the 
old address, 11, Dean Street, Soho, W., under the management of 
Mr. James Douglas, as heretofore. 
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Messrs. LORD & SHAND, LTD.. of Plymouth, have taken over the 
contracting business of Messrs. Mantle & Co., at Newquay, and they 
will be glad to receive catalogues at their address there, viz., York 
Buildings, Newquay, Cornwall. 

THE SANDYcROFT Founpry Co, LTD. of Sandycroft, near 
Chester, have taken over the accumulator business previously 
carried on by Messrs. W. O. Rooper & Co. and the Epetein 
Accumulator Co., and have erected up-to-date premises at Sandy- 
croft for the manufacture of storage batteries on the most approved 
principles. The have just issued a storage. battery catalogue, in 
which illustrations. appear of positive and negative plates, B.N. 
lighting type cells in glass boxes, "A N” central station cells, 
“ Sandycroft ignition and car-lighting cells, and Rooper's bolt for 
connecting storage battery lugs. Tabulated figures of charge and 
discharge rates, dimensions, weights and prices are given. Any of 
our readers can have a copy of the catalogue for the asking. 


Dissolutions and Liquidations.— ELLIOTT WATER- 
TUBE BOILER Co., LTD. This company is winding up voluntarily 
with Mr. E. C. Berridge, 46, Queen Victoria Street, London, E.C., as 
liquidator. 

PoLEswortH ELECTRICAL APPLIANCES Co., LTD.—4À meeting 
is to be held at 36, Cannon Street, Birmingham, on December 20th, 
to hear an account of the winding up. 

PONTARDAWE ACETYLENE GAS & CARBIDE Co., acetylene gas 
and electric lighting engineers, Pontardawe, Glamorgan.—Messrs. 
W. T., C. W. and F. W. Owens have dissolved partnership. Debts, 
&c., will be attended to by Messrs. C. W. and F. W. Owens. 

WESTMINSTER TOOL & ELECTRIC Co., LTD., Palace Chambers, 
Westminster, S.W.—Mr. F. W. White, liquidator of this company, 
writes with reference to this voluntary liquidation, a notice of 
which has recently appeared in our pages, pointing out that the 
winding up is due entirely to private reasons, and is not in any way 
due to its inability to meet ita obligations.. Not only have all 
creditors been paid in full, but the shareholders also have been paid 
in full, with the addition of a substantial dividend. 


Change of Address,—UxirED River PLATE TELE- 
PHONE Co., LTp., has removed to 5, London Wall Buildings, Fins- 
bury Circus, London, E.C. 

Staff Social.—The employés of Messrs. ECKSTEIN, 
HEAP & Co., of Manchester, held their second social evening and 
whist drive on Saturday last, at the New Exeter Café. 


Osrams in a Motor Smash.—We understand that Osram 


battery lamps are now in high favour amongst the motoring com- 


munity, and are largely used for the lighting of cars and for the 
headlights and tail lanterns. Occasionally they undergo an unex- 
pected reliability test. A well-known central station engineer, 
whilst motoring in the South, recently experienced a bad side-slip, 
which caused his car to charge a bank and turn over. The first 
thing to strike the ground was the off-headlight, which was 
recovered from the wreck in a very much battered condition. Not 
a particle of the lens or the front glass remained in the body of the 
lamp, the only real survivor being the ' battery " Osram. Out of 
curiosity, the engineer in question switched on the car lights after 
the smash, and was surprised to see the Osram lamp light up in the 
pulverised headlight. This lamp had already been in service since 
June, 1909. 


Bankruptcy Proceedings.—J. G. S. CUNNINGTON AND 
H. P. ALLISON, electrical engineers and contractors, Purley and 
Hampstead respectively, and 7, Great Newport Street, London.— 
December 6th is the last day for the receipt of proofs for intended 
dividend by Mr. A. Page, 28, King Street, E.C., the trustee. 

ARTHUR DRIFFELL POULTER, electrical engineer, &c., Angus's 
Hotel, 22 and 23, New Bridge Street, London. This debtor applied 
to his Honour Judge Harrington, sitting at the County Court, 
Kingston, Surrey, on Tuesday last, for his discharge from bank- 
ruptcy. Mr. Knight, the Assistant Official Receiver, having made 
a statement, application was granted, subject to the debtor con- 
senting to judgment for £75, of which £50 was to be paid forth- 


with and the balance within six months: otherwise, the discharge 


would be suspended for two years. 


LIGHTING and POWER NOTES. 


Accrington.—The Corporation has given notice of its 
intention to apply for a provisional order to extend the area of 
supply under the Accrington Corporation Electric Lighting Order, 
1890, so as to include the urban district of Clayton-le-Moors and 
the parish of Altham, and to confer powers and authorise alterations 
rendered necessary by the proposed extension. * y 


Ashford (Kent).— The East Kent Electric Supply Co., 
Ltd., is applying for a prov. order for electric supply for the urban 
district, and also for the rural parishes of East weil. Kennington, 
Sevington. Willesborougb, Great Chart, Hothfield and Kingsnorth. 
With reference to the omission of the company to serve the usual 
statutory notices on the East and West Ashford R.D.C.s, recently 
referred to in the ELECTRICAL REVIEW, both bodies have sgreed 
to waive their rights. 


Ashton-under-Lyne,—The T.C. has adopted the follow- 
ing revised scale of charges for energy: First 500 units, 3d. per 
unit; second 500, 24d. ; over 1,000, 2d., with a discount of 5 per cent, 


Australia.—Mildura (Victoria) Council is about to 
duplicate its electric lighting plant, and has raised a £3,500 loan for 
the purpose. Gawler Corporation (S.A.) is inquiring into electricity 
supply advantages in Victoria. At Adelaide a special Corporation 
Committee has recommended the purchase by the municipality of 
the plant belonging to the Adelaide Electric Light and Supply Co. 
and the retailing of the power to suburban Corporations, as well as 
the lighting of the streets of the city. The Shire Council of 


. Nunawading (Vic.) is, in committee, considering a proposal to enter 


into an agreement with the Melbourne Electric Light Co. for an 
installation. The Charlton (Vic.) Electric Light and Power Co. has 
been in the market for a suction gas plant.—Australian Mining 
Standard and Electrical Record. 


Bexhill.—The Council has considered a resolution 
passed by the local Commercial Association asking the former not 
to give its support to a Bill promoted by the Incorporated Municipal 
Electrical Association to give power to local authorities to trade in 
electrical fittings. The Council has replied that it does not con- 
template taking any action in support or in opposition to the Bill. 


Bognor.—The Ratepayers’ Association has passed a 
resolution expressing the opinion that the U.D.C. should not apply 
for a prov. order for E.L., but should arrange for the Chichester 
E.L. Co. to proceed with a scheme. 


Burry Port.—The U.D.C. has applied to the B. of T. 


for a prov. order for E.L. 


Buxton. The electric light is being installed throughout 
the Devonshire Hospital and Nurses Homes, and these will be 
connected with the mains of the U.D.C. by the end of the year. 


Chichester.—The Chichester Electric Light and Power 
Co., Ltd., is applying to the B. of T. for a prov. order extending the 
area of supply, to include the urban districts of “Littlehampton &nd 
Bognor, and a part of the rural districte of Wertharnpnett, West- 
bourne and East Preston. 


China.—The London and China Telegraph recently 
quoted a Chinese paper to the effect that an electric light company 
had been started in Chungking with purely private capital, 
amounting to £60,000, under German and British management. 


Continental Note, — PonTUGAL.—The new generating 
station at Lisbon, on the banksof the Tagus, of the Compagnies 
Reunies Gaz et Electricite is now in operation; it comprises four 
sets of steam turbines and generators, having a total capacity of 
4,750 Kw. With the view of preparing to meet the increased 
demand, it has been decided to put down five more boilers and s 
2,500-Kw. turbine and alternator. 


Coombe.—The Council has given its consent to the 
promotion of an electric lighting order by the Wimbledon Corpora- 
tion to supply electricity in the Coombe area. 


Dorchester.—Messrs. J. & W. Purves, of Exeter, have 
applied to the B. of T. for a prov. order for electricity supply within 
the borough. 


Farsley.—The D.C. has decided to ask Electric Distri- 
bution of Yorkshire, Ltd., to submit an estimate of the cost of an 
installation of electric light at the offices, and also to state the 
terms and conditions under which it will light the public streets 
by electricity. 


Fife.—The Fife Electric Tramway, Light and Power Co. 
is to apply for power to supply electricity for lighting pur- 
poses throughout the greater part of Fife. The company has 
already statutory authority for supplying energy for power pur- 
poses. The area of the proposed operations extends from Leven to 
Torryburn, and embraces many populous parishes. 


Holmfirth.—The U.D.C. is negotiating with the 
Yorkshire Electric Power Co. for a supply of current, and an offer 
by the company is being considered. 


Leeds.—The half-yearly return of the Electric Lighting 
Department shows 5.684,593 units sold, as compared with 4,747,256 
units during the same period of last year. The figures indicate that 
private lighting sales are still falling slightly, but power units are 
a million to the good, the motor horse-power installed having 
increased froin 12,062 to 14,034. The income for the half-year was 
£36,414 and the working cost was £14,512 (as compared with £15,029 
last year), and after meeting statutory charges a deficit of £8,980 
remains. This deficit always occurs during the first half or lightest 
period of the year and is invariably more than counterbalanced by 
the surplus accruing during the second half-year's working. 


Llandudno.—A L.G.B. inquiry was held on Thursday, 


last week, by Mr. H. R. Hooper into the application of the Council 
to borrow & 2.320 for purposes connected with the electricity under- 
taking ; £1,000 was for excess expenditure and prospective expendi- 
ture on mains and services, £932 for a coal conveyor, £200 for 
mechanical stokers, and £130 excess expenditure on a previous loan 
of £2,150 for plant to enable the Council to supply adequate power 
to the Llandudno and Colwyn Bay Light Railway. The Inspector 
suggested that the £1,000 should be for mains only, stating that 
services should be put in out of revenue. The Inspector further 
suggested that the balance of £130 should be paid out of revenue 
or reserve funds. Both suggestions were accepted on behalf of the 
Council, and the inquiry was closed. 


London. —FrLHAu.— With reference to the objection of 
the L.C.C. to the valuation of the B.C.'s electricity undertaking, the 
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assessment has been increased from £10,500 gross and £4,500 rate- 
able value, to £13,331 gross and £4,850 rateable. The L. C. C. asked 
for a gross value of £14,000 and a rateable value of £5,600. The 
assessment according to the valuation list at present in force is £2,850 
gross and £1,900 rateable. Under the scheme recently adopted for 
the free wiring and fitting of consumers’ premises for electrio 
light, 102 applications have so far been received, and of these 65 
premises have already been connected with the mains. 


Lowestoft.—The lighting of London Road by flame arc 
lamps is under consideration. 

The T.C. has applied for a loan of £4,050 for additional plant, 
5 of builings, a new steam pump, meters, and public 
ighting. 


Pateley Bridge (Lorkshire).—A correspondent writes 
that & proposal is on foot to supply the district of Pateley Bridge 
with electricity for public and private purposes, and it is under- 
stood that statutory notice has been given by a Chelmsford firm of ita 
intention to apply to the B. of T. for a prov. order.under the Electric 
Lighting Acts, authorising it to proceed with the scheme. 


Salisbury.—The E.L. and Supply Co. has applied to the 
B. of T. for a prov. order extending the area of supply to the 
parishes of Bemerton and West Harnham, and to certain parts of 
the city. The R. D. C. has assented to the application. 


Sevenoaks,—The U.D.C. has applied to the B. of T. for 


8 prov. order for electric supply. A site for a generating station 
has already been selected. A private company previously had an 
order, which was revoked. 


Shanghai.—We learn with pleasure that the municipal 
electricity supply in Shanghai is progressing so rapidly that the 
installation of two mixed pressure turbo-alternators, each of 
180 KW., which are now about to be installed, and which will bring 
the plant capacity of theexisting generating station up to 5,960 KW., 
will only be sufficient to meet the estimated demand for the next 
12 months. Three years ago the Council purchased a site on the 
river front about four miles from the centre of the town, upon 
which to build an extra-high-tension three-phase generating station. 
Last year when it was decided to install the two 480-Kw. mixed 
pressure turbo-alternators, it was thought that the building of the 
new riverside power house could be postponed until 1913. It is a 
good sign, however, that the demand, not only for lighting, but 
also for power and heating is increasing so satisfactorily, that it has 
become advisable to commence laying down the new station in 
1911. This new station will, in the first instance, be equipped with 
turbine plant of 4,000 Kw., made up of two sets of approximately 
2,000 KW. each, with the usual condensing, switchgear, boiler and 
coal-handling plant. In connection with the foregoing, Mr. 
T. H. V. Aldridge, the municipal electrical engineer, is expected to 
arrive in London about the end of November. Whilst in Europe he 
will personally study the latest phases of electrical development 
both in England and on the Continent, and will at the same time 
be engaged in issuing specifications, in collaboration with Messrs. 
Preece, Cardew & Snell, for the whole of the new plant, including 
steelwork for buildings. Mr. Aldridge’s address whilst in England 
will be c/o Messrs. Preece, Cardew & Snell, 8, Queen Anne's Gate, 
London, S.W. 


Stockport.—A L. G. B. inquiry relative to the T.C.'s 
application for sanction to borrow £15,500 for electrical extensions, 
took place on November 15th. Mr. R. Lomax, borough electrical 
engineer, stated that current was now being increasingly used in 
the hatting, textile, and other trades, and it was to meet the 
growing demand that the loan was required. Distributing mains 
to the extent of 144 miles were now laid, and £8,000 of the sum 
applied for was for additional mains, the cost of services and 
meters in connection with the additions being met out of revenue 
account. Another £4,000 was for motors, exclusive of the charges 
for fixing, wiring and erection. The remainder of the loan. £3,500, 
was required for reconstructing the retaining wall along the side of 
the Mersey. During the past five years, the generating station had 
been reconstructed, and none of the original generating plant was 
now in use, the old plant having been taken out and more 
modern machinery installed, including overhead coal bunkers, con- 
veying plant, economisers, feed pumps, electric balancers, a new 
battery and battery house, and a fan for induced draught. 


Taunton.—The whole of the street arc lamps have heen 
replaced by five-light Osram fittings. 


Truro.— A prov. order for electric lighting is being 
applied for by Messrs. J. and W. Purves, of Exeter. The scheme, it 
is understood, has the approval of the T.C. 


West Penwith.—The U.D.C. has consented to the 


Urban Electric Supply Co. erecting H.T. wires in the Council's dis- 
trict for the supply of energy to consumers. "The pressure will be 
about 10,000 volts, and the wires will be 25 ft. above roads. 


Willesden.—The Electricity Committee reports that 
arrangements made in 1906 with regard to the hire and hire- 
purchase of motors have worked satisfactorily. The system is, 
therefore, to be extended to radiators and other electrical 
appliances. In regard to the decision of the Council to charge 
a flat rate of Id. per unit to consumers whose supply could 
be automatically switched off at dusk until 10 p.m., the following 
scale of charges has been framed for the necessary automatic 
switches: 50 amperes, 7s. 6d. per quarter; 100 amperes, 10s. per 
quarter: 200 amperes, 128. 6d. per quarter. Mains are to be 
extended to the Park Royal Estate to give a supply for power 
and lighting purposes to a factory which the Dairy Supply Co.,; 
Ltd., contemplate erecting upon the estate. 


Worcester.—The proposal of the Electricity Committee, 
which has excited so much opposition among electrical contractors 
in the city, came before the Corporation on Wednesday last week. 
The Committee recommended that the electricity department should 
be allowed to pass on to contractors or manufacturers orders for. 
electrical cooking or heating apparatus, and to charge a commission 
for so doing. The chairman of the Electricity Committee, in sub- 
mitting the recommendation, said they had been accused of dealing 
ruin to the electrical trade in Worcester ; but they only asked to be 
allowed to take care of the industry which belonged to the citizens, 
and ‘in which they had invested a sum of over £125,000. He 
promised that the Committee would not send the trade out of the 
town ; but if they were to make the electricity enterprise pay, they: 
must be allowed some freedom. In reply to a question as to 
whether it would not be illegal under the decision of Mr. Justice 
Neville in the Leicester Corporation case, the town clerk said it 
would not. The Committee did not wish to open a shop (as the 
Leicester Corporation did), they only wanted to assist the citizens 
to get what fittings they wanted at a price which was fair. Several 
speakers opposed the proposition, because they viewed it as the thin 
end of the wedge of municipal trading. The proposal was defeated, 
only six voting for it. | 


TRAMWAY and RAILWAY NOTES. 


Ashton,—No decision has yet been arrived at with 
respect to the proposed purchase by the local authorities con- 
cerned of the undertaking of the Oldham. Ashton and Hyde Tram- 
ways Co., but it was reported at a meeting of the Limehurst 
(Ashton) U.D.C. on November 17th that a report would shortly be 
presented from the law clerks of the various authorities. Mr. 
Taylor (clerk to the Council) expressed his opinion that nothing 
tangible would arise. Existing tramways would before long be 
superseded by trackless trams, and it would not be advisable for 
local authorities to take over existing schemes. 


Ayr.—At last week's meeting of the T.C., Bailie 
Copland gave notice of motion to the effect that the Council 
proceed with the extension of the tramway to Hawkhill in accord- 
ance with Parliamentary powers already obtained. 


Brynmawr-Aberbug.—4A company has been formed for 
the purpose of applying for a prov. order for the construction of 
railless electric tramways between Brynmawr and.Aberbug rid 
Aberystruth, Abertillery and Llanhilleth. Thecompany intends to 
generate ite own electricity. 

Continental Notes.—BrLcium—La Société des 
Tramways Bruxellois has commenced work on the construction of 
a new line of electric tramway between the Place de Brouckere, 
Brussels and Jette-Sainte-Pierre ria Laeken. ; 

GERMANY.—Plans are being prepared in respect of a projected 
electric railway between Modersessmar and Gummersbach. 

SPAIN.—The Society Hijos de Francisco Gambus Solex has 
applied to the Governor of Barcelona for authorisation to build an 
electric station for the supply of light and motive power in Olesa 
de Montserrat and to a factory in Monistrol. : 

The "Linea de Barcelona al Vallés” is the title of another Bar- 
celona company, just formed with a view to constructing tramways 
for linking the towns named. A third Barcelona company is that 
styled la Sociedad de Tranvias de Barcelona 4 San Andrés," which 
is seeking a concession to build an extension to San Andrés from 
the Horta terminus of the Barcelona to Horta electric line. 

The Minister of Public Works has given an authorisation to Don 
Manuel Esteve Pastor, of Novelda, Alicante, to make within one 
year the surveys for a projected electric tramway between Aspe 
and Crevillente and Elche. 

Edinburgh.—4An amusing incident is related regarding 
the Corporation Order Confirmation Bill, the third reading of which 
was agreed to in the House of Lords on 17th inst. One of its pro- 
visions authorises the formation of the new tramway line from 
Ardmillan Terrace to the Markets at Gorgie. Objection was raised 
by the Scottish office as to the length of time which it was pro- 
posed in the draft order to allow to the Corporation for the com- 
pletion of the tramway. Five years was the limit at first inserted. 
The Scottish office thought that was too long. and three years was 
suggested as a more suitable period. To that the Corporation raised 
no objection, and they indicated that they would not be adverse to 
making the period as short as one year. The amusing side of the 
business is that while the Scottisb office were standing out for the 
curtailing of the period for its construction, the line had actually 
been constructed, and the cars were running on it. The Con- 
firmation Bill thus gives authority for the making of a line which 
has already been completed and is now in working order. 


Fife.—The new Kelty and Cowdenbeath section of the 
Dunfermline and District Tramways has been inspected by Colonel 
von Donop on behalf of the B. of T., and has now been opened to 
the public. The whole line is about three miles in length, and com- 
mences at the Fountain, Cowdenbeath, tinishing at the Cross Roads, 
Kelty. The work of construction had occupied about ten weeks. 


Glasgow.—The general manager has been instructed to 
have the cars on one of the routes of the T.C. system fitted with 
meters for recording the current consumed. > 

The Committee on Tramways has decided to recommend that the 
T.C. should rescind its proposal that blind persons properly 
authenticated and accompanied by a guide should travel for the 
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usual fare for one person only. The proposal of the Committee now 
is that institutions for the blind should be supplied with special 
tokens to be handed to, and used only by, blind persons when 
travelling on the cars, the Corporation not to be held liable for any 
Vd damage or injury sustained by any person while travelling on 
the cars. 


Glusburn.—The P.C. has decided to give unqualified 
approval to the proposed system of railless cars submitted by the 
Keighley T.C. 


' Japan.—A company is reported to be in course of forma- 
tion in Tokio, the object of which is to construct a light electric 
railway between Hachioji and Hiratsuka. 


Lancing (Sussex).—The Parish Council has approved of 
the scheme for the Brighton-Worthing electric tramways to pass 
through Lancing. 


Liverpool-Southport.—Work in connection with the 
further extension of the electrified portion of the Lancashire and 
Yorkshire Railway, which the directors of the company have 
had in contemplation for some time, was commenced on 
November 21st. The extension is on the Aintree linea, running in 
a north-easterly direction from Liverpool, riá Walton Junction and 
Marsh Lane, and provides for the electrification of the existing 
lines between Maghull and Town Green, a matter of some three 
miles, the section being fed from a combined rotary converter and 
battery sub-station constructed at Aintree. The undertaking, 
which is being carried out under the supervision of Mr. G. Hughes, 
the company’s chief mechanical engineer, is a continuance of the 
original belt scheme from Liverpool to Southport, rid Ormskirk, 
in the direction of which latter town the extension of the live 
rail from Maghull to Town Green is another substantial instal- 
ment on the way. This section, it is expected, will be completed 
by the end of February. 


London.—LEWISHAM.— The General Purposes Committee 
has provisionally consented to the construction of the proposed 
tramway from Forest Hill to Rushey Green, and to pay one-third of 
the net cost of the necessary widenings which are estimated to cost 
£44,600. 


Malvern.— A company is being formed to provide a 
railless electric car service for Malvern, with a generating station at 
Gnarl ford. 


Matlock.—A local syndicate is being formed with the 
object of establishing railless electric cars between the town and 
Crom ford. 


Middlesbrough,—At a meeting of the Corporation on 
Tuesday last week, a letter was read from Messrs. Batten, 
Proffit & Scott, solicitors, to the promoters of the proposed 
light railway between Middlesbrough and the FHartlepools 
with regard to the probable charges of the Corporation for 
conveying the company's cars over the transporter bridge between 
Middlesbrough and Port Clarance, suggesting that the Corporation 
should be allowed 4d. for every passenger taken over the bridge on 
the cars, such passengers paying a minimum fare of 1d. Alderman 
McLanghlan questioned whether it would pay under the terms 
offered to carry heavy cars over the river. He did not know 
whether the time had come to treat with the company, and he 
pointed out that the complexion of the case might be altered if the 
projected new road to Hartlepool was made. It was decided to 
reply that the Corporation was not prepared to deal with the matter 
at present. 


Oldham.—A Bill is to be promoted in Parliament giving 
power for the incorporation of a company for the provision and 
working of omnibuses, cars and other vehicles moved by electric 
power, supplied by means of overhead conductors, along roads and 
public highways, in the urban districts of Springhead and Saddle- 
worth, and in the borough of Mossley. 


Scarborough.—The B. of T. has given its decision in 
the question at issue between the Corporation and the Tramways 
Co., as to the runninz of a winter service of cars. The decision is 
that the circumstances call for a limited service of tramcars 
during the winter months. The Tramways Co., as the cars do not 
pay in the winter, announced its intention to discontinue them. 
The Corporation objected, and a B. of T. inquiry was held with the 
above result. The winter service reasonably required, according to 
the award of the B. of T., is: A 20-minutes’ service between 
the Harbour and Scalby Road ria Falsgrave Road; a 20-minutes' 
service between the Harbour and Scalby Road ria Prospect Road, 
and a half-hour service along Aberdeen Walk, Castle Road, and 
North Marine Road. The cars ceased running a fortnight ago, 
and the next move of the Tramways Co. is awaited with interest. 
Negotiations will probably be entered into to ascertain whether the 
town is prepared to take over the tramways, as the company urges 
that it cannot be expected to continue running the cars at a loss, 
particularly as it has not the money to do so. 


Southend.— Application has been made by the T.C. to 
the Light Railway Commissioners for authority to construct three 
additional lines of tramways extending to Prittlewell and South- 
church. 


Stockton,—The Imperial Tramways Co. has applied for 
an extension of time for completing the works scheduled in the 


Middlesbrough, Stockton-on-Tees and Thornaby Tramways Act, 
1901. 


THE GENERAL POST OFFICE POWER 
SUPPLY. 


(Concluded from page 830.) 


THE L.T. switchgear at the G.P.O. West sub-station does not 
call for detailed description ; it controls the direct-current 
side of the motor-converters, the boosters and local feeders 
to adjacent buildings. 

The generator circuit-breakers are fitted with reverse- 
current relays energised from a small set of accumulators, 
which also energises a reverse-current relay in the negative 
bus-bars arranged to operate only in the event of the gene- 
rators being reversed from the battery. 

The latter relay operates through pilot leads, the tripping 
coils on the circuit-breakers for the booster motors, power 
transformers in King Edward Building sub-station and the 
feeders to the pneumatic pump motors, automatically dis- 
connecting these—in the event of the E.H.T. feeder revers 
relays coming into operation through failure of E. H. r. supply 
—and thus relieving the load which the battery would have 
to carry, until the nature of the trouble was ascertained by 
the attendant. The conditions have been reproduced experi- 
mentally with success, and with equally satisfactory results 
when it has been necessary to suddenly shut down a turbine 
at the power house, during the constructional period. 

The King Edward Building sub-station, situated in the 
south-west corner of the basement, contains four banks of 
transformers in an enclosure formed by the cellwork, control 
panels and screens, and facing the control panels, the L. I. 
switchboard. 

Four sets of transformers, each consistimg of three Berry 
type single-phase air-cooled transformers are installed; these 
are connected in delta on both E.H.T. and L.T. sides with a 
view to reducing spare plant toa minimum. Two sets are 
of 300 Kk. v. A. capacity for power supply, and have a ratio of 
6,300/440, while the third set of 150 K. v. A. supplies the 
lighting and small motor circuits at 110 volts. The E.P. 
switchgear is practically similar to that installed at the 
G.P.O. West sub-station ; the transformers are protected on 
the E.H.T. and L.T. sides by overload relays, the charging 
resistances for the converters being, of course, omitted. The 
L.T. switchboard is of the well-known B.T.-H. construction, 
and is shown in one of our views. 

The G.P.O. South sub-station is on the site of the old 
steam generating station in the basement at Carter Lane, 
where the plant was installed in two sections, the first being 
brought into use before the last of the old steam plant was 
removed. 

There are two sets of transformers, each of 300 K. V. A. 
capacity and with a transformation ratio of 6,300/110, of the 
same pattern and arranged similarly to those in hing 
Edward Building. The switchgear, both k. H. T. and L.T., 18 
also similar in general design to that installed in the other 
buildings. 

The completion of the G. P. O. West sub-station at the 
same time as the King Edward Building sub-station was 
necessary in order that the small amount of p.c. power 
required should be available at the same time as the .. 
power in the latter building, and so that the change-over im 
the various buildings to the new supply could be effected as 
soon as possible. l 

It is, of course, somewhat early to talk about the operation 
of the new plant, but we understand that, in view of the 
substitution of motor-driven air compressors for the present 
steam-operated pneumatic plant and the considerable amount 
of all-day lighting which obtains in the P.O. buildings, & 
well as the motor load derived from conveyors, lifts, venti- 
lators, &c., the load conditions of the new plant will be mor 
than usually favourable to low working costs: moreover, the 
scheme ensures to the postal authorities practical immunity 
from outside interference. 

King Edward Building Installation.—Energy for the 
lighting of this building is supplied from the sub-station m 
the basement in the form of three-phase current at 110 volts, 
being distributed by three-core lead-covered cables to 10 
phase boards in various parts of the building. The phase- 
boards provide for 96 single-phase circuits, with a capacit? 
of 50 amperes per way, and these again are sub-divided into 
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5-ampere ways at distributing boards. The lighting installa- 
tion includes some 4,500 metal-filament lamps, principally in 
16-c.P. and 100-c.P. sizes, also 18 flame arc lamps for the 
general illumination of the yard. 

In the larger rooms and offices groups of three 50-c.P, 
and three or four 100-c.r. lamps have been utilised, provid- 
ing an illumination of from two to three candle-feet on 
surfaces where work is done in the sorting offices, and of one 
to two candle-feet where purely clerical work is carried on. 
The lighting installation was carried out by Messrs. G. E. 
Taylor & Co. 

Mechanical ventilation is provided for the three lower 
floors, from which uptakes lead to fan houses on the roof. 

For the basement ventilation there are four 26-H.P. 
fans, coupled to variable-speed D.C. motors, and dealing 
with approximately 69,000 cb. ft. of air per minute, 
at 2 to 1 in. water gauge; a similar installation is provided 
for the sub-ground floor and for the ground floor, thrce 
25-H.P. fans to deal with some 65,000 cb. ft. of air under 
similar conditions, are provided. Messrs. Davidson & Co., 
of Belfast, were the contractors for this section of the work, 
Nirocco fans being 
used. An extensive 
conveyor  installa- 
tion is provided to 
facilitate the hand- 
ling of mail matter, 
consisting of three 
band conveyors for 
mail bags, one band 
conveyor to carry 
baskets of letters 
and a ropeway to 
carry baskets of 
letters placed in 
carriers. 

In addition to the 
above, there are six 
small band con- 
veyors fixed on six 
facing tables on the 
ground floor to 
transfer faced letters 
and packets to the 
opposite ends of the 
tables. 

The bag  con- 
veyors, which were 
supplied by Messrs. 
Sauvee, deliver 
made-up bags of 
mail matter on to 
the west loading 


PV oO I ETE APIS C. ao. XS 
X^ Ped ERS Set Se * 
‘ "Sh ^ 


„ 
1 
- P 3 
r 


] A 2 i f] Ps d J 
L| K i! 4 15 E , 
1 4 la 171 


e | gm | 


1 


L.T. SWITCHGEAR, KING EDWARD BUILDING SUB-STATION, 


I^ ie | fasi. 


a. 


` 


24-2 aF 


—— *» 19 
= 2 
h 


E.H.T. SWITCHGEAR AND TRANSFORMERS, KING EDWARD BUILDING. 


BATTERY Room, G.P.O. WEST SUB-STATION. 


platform from the 
posting rooms, sort- 
ing office, &c., and 
consist of woven 
cotton bands, 28 in. 
wide, running at a 
speed of 4 ft. per 
second ; each band is 
driven by a 440-volt 
three - phase motor 
through suitable 
speed-reducing gear. 

The motors are of 
the totally-enclosed 
induction slip-ring 
type, supplied by 
Messrs. Siemens, 
and are controlled 
by special starting 
apparatus of a“ fool- 
proof" type, sup- 
plied by Messrs. 
Bray, Markham and 
Reiss. Each starter 
consists of a three- 
pole switch in the 
stator circuit, and 
a rheostat switch in 
the rotor circuit, 
each enclosed in a 
separate cast - iron 
case. The rheostat 
switch is provided with a small single- 
phase auxiliary motor, which auto- 
matically cuts out the resistance in 
the rotor circuit immediately the three- 
pole stator switch is closed. 

The rbeostat switch is provided with 
no-volt and overload trip gears, and the 
stator switch has a trip gear operated 
by a separate direct-current supply at 
220 volts, which enables.the conveyor 
to be stopped by pressing small push 
buttons which are provided at several 
points. 

An 18-in. rubber and canvas band 
moving at 5 ft. per second is provided 
for transferring baskets of letters from 
the King Edward Street posting room 
to the sorting office, and is protected 
by wire panels throughout its length, 
against interference during transit. The 
rope way, provided for the.transfer of 
letters in baskets from the Newgate 
Street to the King Edward Street 
posting room, is of the. endless type 
fitted with carriers which are pulled 
along go and return rails. A loop is 
provided in each posting room, and so 
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arranged that the grippers on the carriers are disengaged 
from the rope when the carriers are on the loops. 

The rope operates at a speed of 400 ft. per minute, and is 
run continuously when the conveyor is in use. 

The two last-named conveyors are driven by Harding- 
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PLAN OF SUB-STATION, G.P.O. WEST. 


Churton three- 
phase induction 
motors with B.M.R. 
controllers, and were 
constructed by 
Messrs, Spencer, of 
Melksham. 

The facing table 
conveyors, in the 
sorting office, con- 
sist of 10-in. cotton 
bands running at 
17 ft. per minute. 
In one direction 
faced letters are 
carried to stamping 
machines, while in 
the other, packets, 
&c., are carried. 

Messrs. Sauvee 
fitted up these con- 
veyors, and the 
motors and starters 
were supplied by 
Messrs. Siemens 
Bros. RoPEWAY CONVEYOR AND MOTOR DRIVE, KING EDWARD BUILDING. 

Thirteen Way- 
good lifts are provided, the majority 
for 30-cwt. loads, but one of 5-tons 
capacity, for passenger and goods service. 

Three-phase alternating current at 440 . 
volts and 50 cycles is supplied to the 
motors, and direct current at 220 volts 
pressure to operate the controllers. 

The speed of the lifts, except in 
three cases, is 200 ft. per minute, with 
loads varying from 10 to 40 cwt. In 
the case of the 30 and 40-cwt. lifts, very 
large and heavy cages are provided, 
and a slowing-down device is fitted, 
in addition to the brakes, owing to the 
inertia of the moving parts. 

Seven of the high-speed lifts will be 
used for transferring mail matter and 
members of the staff between the various 
floors. 

With the exception of the three 
smallest ones, all the lifts are operated 
by means of a switch in the cage. Two 
of the small lifts are provided with **up," 
“down,” and “stop”? push-buttons, in 
the cage and on the landings, while 
third has push-buttons on the land- 
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ings only, and is operated by a 
motor from the supply provided for operating the controllers 


RoPEWAY CONVEYOR, SHOWING A BEND. 


2 220-volt direct- current 


The motors, winding gear which consists of worm, worm 
wheel and winding drum—and controllers are, with two 


exceptions, placed in 
motor rooms in the 
basement. This 
arrangement facilitates 
maintenance, and re- 
duces the cost of supply 
mains, although not 
quite so efficient, me- 
chanically, as if the 
gear were placed at the 
top of the lift wells. 
The motors, witli 
the exception already 
mentioned, are of the 
ventilated ^ induction 
type, with slip-rings 
totally enclosed, and 
run at 575 or 750 
R. P. V. The controller 
consists of two revers- 
ing solenoids for oper- 
ating the direction 
switches, one main 
solenoid controlling 
the main supply to 
the motor and one 
rheostat solenoid. 
A. small interlock- 
img switch is 
mounted on the 
controller panel, 
consisting of two 
small bobbins wound 
on two phases of 
the three-phase 
supply, which 
operates a double- 
pole break in the 
D.C. control circuit, 
cutting off the 
controller supply 
if the A.. motor 
supply fails. Limit 
switches to operate 
in case the cage 
exceeds its normal 
up-and-down travel, 
and a slack cable 
switch to stop the 
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motor in case the cage or balance weight jams, are provided, 
and both cage and landing gates are electrically interlocked, in 


CONCRETE-MIXING PLANT AT GATUN, 


order to safeguard the user. The motors used with the lift 
gears were supplied by the Brush Co. 

In conclusion, it only remains to mention the complete 
electric time service 
provided by the 
Magneta Time Co., 
Ltd. 

This, we under- 
stand, is several 
times larger than 
any similar installa- 
tion of its kind in the 
world, and consists 
of over 900 units 
the unit being taken 
as a 12. in. dial. 

Many of the 
dials are, of course, 
actually 3 ft. and 
4 ft. in diameter, 
and it is of interest 
to note that the in- 
stallation is relied on 
entirely for the des- 
patch of mails and 
all other purposes, and that no synchronising mechanism in 
connection with outside sources is provided, such is the reliance 
placed on the time keeping properties of the system. 

The King Edward Building installation is, we believe, 
similar to that provided in all the principal 
postal buildings in London, the Magneta 
system having been used in each case. 

We are indebted to Major W. A. J. 
O*Meara, C.M.G., Engineer-in-Chief, and 
to Mr. H. C. Gunton, under whose super- 4 
vision the scheme has been completed, the T * 
sub-stations designed, &c., and brought f * 
into use, for the information incorporated : BI 
inthe foregoingarticle. Mr. Gunton states i 4 m 
that the design of the power station and if Í 
E.H.T. feeder system was the result of a j ( ! 
careful investigation by Mr. Martin 3E 
Roberts (late Assistant Engineer-in- l 
Chief), in association with Mr. J. M. G. 
Trezise, and was adopted by Sir John J 5 j 
Gavey, who was then Engineer-in-Chief, | 
some time previous to his taking up duty 
in the Post Office. 


GATUN UPPER LOCKS, LOOKING NORTHWARDS. 


TCU — 


ELECTRICITY AND THE PANAMA 
CANAL. II. 


By JOHN GEO. LEIGH. 


Ir is estimated that in the construction of the six lock 
chambers at Gatun and the north and south approach walls, 
about 2,100,000 cb. yds. of concrete will be laid. The 
cement required for this purpose—not less than 2,250,000 
barrels—is shipped from New York to the docks at Colon or 
Cristobal, and thence carried in barges up the old French 
canal to the storage dock at Gatun. Rock is quarried and 
crushed at Porto Bello, a village about 17 miles east of Colon, 
while sand is dredged at Nombre de Dios, also on the north 
coast of the Isthmus, some 18 miles eastward of Porto Bello. 
At the latter place is an electric power plant which runs the 
rock-crushing and compressor plants, generates electricity for 
lighting and other purposes, and pumps water to the quarries. 
Up to the middle of August the rock and sand from Porto 
Bello and Nombre de Dios were towed in barges to Cristobal, 
and from that port carried in like manner up the old French 
canal to Gatun. Now, however, advantage is taken of the 
deep channel dredged through Limon Bay for the Canal, and 
the old French channel is entered only a short distance north 
of Gatun. Here all 
three materials — 
cement, rock and 
sand—are unloaded 
by electric cranes 
and conveyed by 
cable-ways to their 
respective storage 
places, the rock and 
sand being picked 
up from the barges 
by self - digging 
automatic grab 
buckets of 70 cb. ft. 
capacity, operated 
from the cableways. 
There are five 
strands of cable in 
all, two duplex and 
one single, with a 
maximum span of 
675 ft. Generally 
speaking, these cableways are of the same construction as 
those over the locks, of which some details will be given 
later. 

T wo railways of 24-in. gauge, entirely separate from each 
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AUTOMATIC ELECTRIC RAILWAY AND CONCRETE-HANDLING PLANT AT GATUN. 


A. Cableways for unloading rock and | p. Electric railway on bank above 
sand. locks, for hauling concrete to 
B. Automatic electric railway from lock cableways. 
3 ceinent, rock and sand storage to k. Cableways over locks for deliver- 
Leek Electric Supply.—The Lc. concrete mixers, ing concrete to the latter, 
* ` pan 
C. Concrete mixers, | 


has decided to apply to the L.G.B. for a loan 
of £4,000 for a 300-H.P. Diesel oil engine. 

An additional supply is to be afforded to Messrs. Brough, 
Nicholson & Hall, Ltd., subject to a guaranteed consumption of 
not less than 630,000 units during the next three years at 1°35d. 
per unit, with an allowance as the cost of production decreases, 
the minimum charge to be 1°125d. per unit. 


other, so that one may be in service while the other is under- 
going repairs, lead from the cement dock and rock and sand 
storage pilés to the concrete mixers, a distance of 4,700 ft. 
The cars in which the materials are carried—1in proportions 
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of cement one, sand three, and rock six—are individually 
driven by three-phase motors chain-geared to the axles, 
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CROss-SECTION OF LOCK CHAMBER AND WALLS. 


E. Culvert in side wall. 
F. Drainage gallery. 

. Gallery for electric wires. 
H. Passage-way for operators. 


A. Culvert in centre wall. 

B. Connections between centre and 
lateral culverts. 

c. Lateral culvert. 

p. Wells opening from lateral culverts 
into lock chamber. | 


taking a 25-cycle alternating current at 220 volts from two 
inverted collecting rails laid between the track rails. 
Each car is started, stopped, or reversed by the operation of 
a master switch, so placed that it can 
be controlled from either side. When 
this switch is thrown the car starts and 
automatically comes up to speed, with 
the result that the latter never varies 
more than 10 per cent. whether travelling 
on the level or on the heaviest grade on 
the mixing-plant incline. When the 
empty cars descend the grade from the 
mixers to the storage piles, their 
motors operate as generators, and power 
is returned to the lines. The cars are 
built of steel, are divided into two com- 
partments, one for sand and cement and 
the other for rock, and have a capacity 
of 80 cb. ft. In case of accident and 
to avert collisions they are brought 
to a standstill by automatic magnetic 
brakes. 

The principal mixing plant con- 
sists of eight improved Chicago cube 
mixers, each having a capacity of 
64 cb. ft., belt-driven from shafts 
making 180 R. P.., with 14 R. P. Mu. 
for the cube. These mixers are charged 
by gravity, are erected above the level 
of the cars into which they discharge, 
and both receive and discharge their load without stopping 
or slowing down. 

A railway with four sets of rails runs along the west bank 
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CHAMBER & BERM CRANES AT PEDRO MIGUEL Locks. 


of the locks, two tracks on either side of the mixing plant. 
A train consisting of a locomotive and two flat cars, each 


car carrying a bucket, is stopped alongside two of the mixers 
and receives concrete from them. It then runs to a point 
on the lock bank where a cableway is waiting, and the cable- 
way picks up the loaded buckets and substitutes two which 
have been emptied. The train then backs up on the return 
rails and waits its turn to reload at the mixers. The loco- 
motives are 12 ft. long, 64 ft. wide and 5} ft. high above 
the deck, and have single trucks with rigid wheel base, 
and a draw-bar pull of 2,000 Ib. They are propelled by 
two reversible waterproof railway motors, one on each 
axle, taking current from a third rail. The cars are built 
entirely of steel, are 18 ft. long and 7 ft. wide, with a deck 
2 ft. 8 in. above the rails, and are mounted on double trucks 
of eight wheels with a 4-ft. base. Each car carries two 
buckets, equivalent to a load of 12 tons. 

Over the locks are eight cableways, arranged in pairs, each 
pair stretching a distance of 800 ft. from a steel tower on 
the west bank to a similar tower on the east bank. The 
towers are 85 ft. high above the rails on which they move 
along their respective banks. Each of the tail towers on the 
east bank moves synchronously with the tower opposite it, 
the movement of each pair being controlled from the station 
in the head tower on the west bank. The carrying cable is 
a locked steel rope 21 in. in diameter, and on this a traveller 
is pulled to and fro over the lock chamber, on the traveller 


SOUTH END or GATUN UPPER Locks. SHOWING GUARD-GATE MITRE SILL. 


being a pulley through which runs a cable to lift and lower 
material. 'The maximum distance the traveller is required 
to run is 670 ft., the greatest lift is 170 ft., and the carrying 
capacity is 6 tons, with 20 trips an 
hour. The operating machinery in each 
case, mounted on the head tower, con- 
sists of a motor of 150 H.P. to turn the 
hoisting and conveying cable drums, a 
motor of 25 H.P. to rum the dumping 
device, and motors of 25 H. P. in both 
head aud tail towers to propel the 
towers. A single attendant suffices to 
operate a cableway, all movements being 
controlled by switches placed on. the 
platform of each head tower. In 
addition to delivering concrete in the 
locks, these cableways are being employed 
to lift soil from places. where excavation 
is not yet complete, and dump it by an 
aerial dumping device, and to handle 
the forms used in the concrete work. 
Later on, also, they will be required to 
handle the parts of the gates and gate- 
operating machinery. 

The method of handling materials 
and the construction plant in use 
at the Pedro Miguel aud Miraflores locks differ essen- 
tially from those in operation at Gatun. Instead of an 
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electric railway, use is made at both the Pacific lock sites of 
electrically-operated towers, or cranes, mounted on trucks, 
which travel along the storage yards, in the lock chambers, 
or on the side banks, or berms, of the lock-pits. These 
erections are of two types, known respectively as chamber” 
and “ berm ” cranes, according to the situation in which they 
mainly operate. 

The chamber cranes are mounted on trucks running on rails 
placed 60 ft. centre to centre. From a centre tower, 50 ft. long, 
the platform of which is 974 ft. above the level of the rails, 
project two arms, one 873 ft., and the other 59} ft. long. 
These enable the crane, without being moved, to deliver 
concrete in one side wall and in the nearer half of the centre 
wall. The concrete from the mixers is delivered to buckets 
placed on cars, two buckets to the car, and two cars to the 
train, drawn by n 12-ton construction locomotive on a narrow- 
gauge railway laid on an incline to the floor of the lock. 
From the cars the buckets are lifted to the crane towers by 
pulleys attached to an endless chain. At Miraflores the 
chamber cranes place the forms, and, receiving conorete from 
the berm cranes by means ofa specially designed hopper, 
place it in the centre wall. 

Each berm crane consists of a tower, with platform 62 ft. 
above the rails, on one side of which is a fixed cantilever 
150 ft. long, and on the other a boom 140 ft. long, so hinged 
that it has motion in a vertical plane from 10? above the 
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24} ft. above the floor until they are 8 ft. wide at the top, 
this reduction being accomplished by a series of steps each 
6 ft. high. The middle wall is 60 ft. wide and 81 ft. high, 
each face being perpendicular to the floor. At a point 
424 ft. above the surface of the latter and 15 ft. above the 
middle culvert—to be described later—the wall divides into 
two parte, leaving a space down the centre 44 ft. wide at the 
top and 19 ft. wide at the bottom. From the same point 
the two part& narrow by a series of five steps, 6 ft. high and 
4, 3, 2 and 13 ft. wide, to a coping 8 ft. wide at the top. 
In this centre space is a tunnel divided into three galleries, 
the lowest for drainage, the middle for the wires which will 
carry the electric current to operate the valve and gate 
machinery, and the highest serving as a passage-way for the 
operators. 

The concrete monoliths in the walls and floors have to be 
laid with reference to the culverts embedded in them for 
the purpose of carrying the water which will be used in 
filling and emptying the lock chambers. There will be 
three main culverts extending the full length of the locks, 
one in each of the side walls, and one in the middle wall. 
The side wall culverts are 22 ft. in diameter from the intake 
at the south end of the upper locks to a point 320 ft. north, 
where they are reduced to 18 ft., at which diameter they 
continue to the end, a distance of 3,500 ft. The bottoms 
of these culverts are 24 ft. below the surface of the floor. 


PLAN OF LOCK. 


horizontal to 15° below. At the bottom of each tower are 
mounted two 2-yd. concrete mixers, fed by hoppers above. 
Higher than these—27 ft. above the top of the rails—is a 
platform, 50 ft. x 50 ft., provided with a hopper feeding 
into the mixer-hoppers, on which is stored cement delivered 
from cars by conveyors ; and 15 ft. above this platform are 
the openings of the sand and cement-hoppers feeding the 
mixer-hoppers. Sand and rock are carried to the hoppers 
by grab-buckets operated by an endless chain on the canti- 
levers ; and automatic arrangements are provided for passing 
through the hoppers to the mixers the required proportion 
of materials, water being supplied from self-measuring tanks. 
In both designs of cranes the operating machinery is in an 
enclosed structure above the towers, and the mixing operator 
is directly over the bucket, and superintends the delivery of 
the material in place. 
. The floors and walls of the locks are being built up in 
monoliths. Forms for the floor are made of timber, and are 
50 ft. long, 20 ft. wide, and either 20 or 13 ft. high ; while 
those for the side and centre walls are of sheet steel, carried 
on movable towers, also built of steel. Rails are laid as near 
as possible to the line of the walls, and on these the towers 
move up and down the lock chambers parallel with the walls, 
jacks fixed to the towers and bearing on the forms being used 
to align the latter and hold them in place. There are at 
Gatun 12 of these towers, with forms 78 ft. long from top to 
bottom, 36 ft. wide and 7% in. thick, each tower and form 
weighing nearly 2,000 tons. For the sides and ends of the 
wall monoliths, steel girders 6 ft. high are built up in suc- 
cession to the full height of the wall before the placing of 
concrete begins, while for the backs of the walls steel girders 
with triangular bracing are used. 
The side walls are 50 ft. wide at the surface of the floor, 
are perpendicular on the face, and narrow from a point 


In the centre wall the culvert will be 22 ft. in diameter for 
a distance of 120 ft. and 18 ft. in diameter for the remain- 
ing 3,600 ft. The bottom of this culvert, as a general rule, 
is placed 104 ft. above the surface of the lock floors. To 
give an idea of the large amount of machinery which will be 
required for operating these valves, it may be mentioned 
that for the upper locks at Gatun and Pedro Miguel—the 
first pairs of twin chambers to be completed—bids have 
been invited recently for 48 Stoney gate, or filling, valve 
machines and 40 cylindrical valve machines, each with in- 
dividual motors and limit switches. 

Lateral culverts, in the form of an ellipse, 64 ft. high and 
8 ft. wide, run in the floor from and at right angles to the 
main culverts at intervals of 32 and 36 ft., leading alternately 
from the side and middle culverts. By each of these lateral 
culverts, the tops of which are 3 ft. below the surface of the 
lock chamber floor, water will be delivered to or collected 
from the lock through five openings or wells in the floor. 
For use in these operations, valves, which may be opened or 
closed individually or all at one time, are being placed at 
the intakes and outlets of the main culverts and at the con- 
nections between the centre and lateral culverts. | 

The forms for the culverts are made of open-hearth steel, 
and are mounted on wheels to facilitate withdrawal. At 
Gatun alone, for the main culverts in the side walls there are 
21 forms · in 12-ft. lengths, each weighing about 138 tons; 
12 forms for the middle wall culvert, each weighing over 
80 tons, and 100 forms for the lateral culverts, cach 10 ft. 
long and weighing over 97 tons. 
Concerning the valves it must suffice to mention that, 
owing to the great head under which some of them will 
operate, great strength in the various parts is required. It 
may be pointed out, for instance, that the weight of the 
moving parts of each of the upper, or filling, valves for the 
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main culverts. exceeds 10 tons in air, while that of the 
moving parts of each of the cylindrical valves required at the 
junction of a lateral from the middle culvert and the main 
culvert is about 84 tons. Significant, also, is the fact that, 
owing to the great velocity of the water passing through 
the valves and to protect the concrete immediately below, 
which would otherwise be impinged upon by this water, 
cast-iron plates 1 in. thick must frequently be used as lining. 
In each of the three upper locks of the Canal there are 12 
gets of valve chambers requiring this lining ; the intermediate 
and lower locks at Gatun call for 16 sets of castings, and 
the lower locks at Miraflores six sets—a total of 58 sets of 
valve chambers with two chambers in each set, the weight of 
each set of castings of 18 plates being nearly 14 tons. 

It is of interest to note that for the lockage of vessels other 
than those of quite exceptional length the gates and valves 
are so arranged that chambers 278˙5 ft., 370 ft., 550 ft., 
or 908:5 ft. may be used. The culvert area is such that 
if all the valves were opened simultaneously the lock 
chambers might be filled or emptied in a very short time. 
This, however, might create currents in the Canal above and 
below the locks, and even be daugerous to a vessel or vessels 
between closed gates: consequently, it has been assumed 
that the level in a lock chamber shall never change at a 
vertical rate exceeding 3 ft. per minute, which means that 
any lock chamber may be filled or emptied in about a quarter 
of an hour. It is estimated that for the lockage of vessels 
approaching 550 ft. in length the use of the side culvert 
alone will suffice, the centre culvert being employed only 
during the last few minutes of a lockage on the rarer 
occasions when the 900-ft. or 1,000-ft. chamber is required 
to pass a very long vessel or a number of smaller craft. 

A notable feature of the Panama Canal will be the 
provisions made to ensure the safety of shipping passing 
through the locks. Above and below each flight there will 
be long piers against which all vessels will be compelled to 
moor before approaching within 300 ft. of the lock gates. 
They will then be taken in charge by powerful electric 
towing applianees on the lock wall& and conveyed through 
the locks without use of their ow power. At all important 
points the gates are double, and, as an extra, protection, 
above and below the gates there will be stretched across the 
lock near the water surface chains sufficiently strong to 
resist the shock of a vessel weighing 10,000 tous, and 
moving at a speed of 3 miles an hour, and to bring it to a 
standstill before it could reach the next gate. Moreover, 
there will also be provided above each lock an emergency 
dam, readily closed in case of accident and calculated to 
check any current which might otherwise flow through the 
lock. 

The contract for furnishing and erecting by January Ist, 
1914, the 46 mitring lock gates of two leaves each, and 
certain fixed parts for the same, and for supplying and 
delivering certain spare or repair parts, was awarded in June 
last to a Pittsburg firm, whose bid, the lowest submitted, was 
$5,375,000 (about £1,106,000). This, the largest single 
order yet given by the Canal Commission, involves the 
delivery of steel parts of an aggregate weight of 58,000 tons. 
All the gate leaves are identical in design, but vary in height 
in several instances, according to the distance from the top 
of the coping on the lock wall to the top of the sill on the 
masonry. Their distribution will be as follows :— 

Gatun Locks.—T wo upper guard gates, 54 ft. 8 in high; 
two upper gates, 77 ft.; two middle gates (upper lock), 
77 ft.; two safety gates, 77 ft.: two lower gates (upper 
lock), 77 ft.; two middle gates (intermediate lock), 77 ft. 
10 in.: two lower gates (intermediate lock), 77 ft. 10 in. ; 
two middle gates (lower lock), 77 ft.: two lower gates 
(lower lock), 77 ft.: two lower guard gates, 47 ft. 4 in. 

Pedro Miguel Locks.—Two upper guard gates, 54 ft. 
5 in.: two upper gates, 79 ft.: two middle gates, 79 ft.; 
two safety gates, 79 ft. ; two lower gates, 79 ft. ; two lower 
guard gates, 47 ft. 4 in. 

Miratlores Lui. Two upper guard gutes, 47 ft. 4 in.: 
two upper guard gates, 77 ft.; two middle gates (upper 
lock), 77 ft.; two safety gates, 77 ft.: two lower gates 
(upper lock), 77 ft.; two lower gates (lower lock), 82 ft. ; 
two lower guard gates, 66 ft. 

Each gate leaf is 65 ft. in length and rectangular in plan, 
except. towards the ends, where the up-stream face is curved 


Associated 


so as to reduce the thickness at the quoin and mitre-posts to 
2 ft., as against the middle width of 7 ft. between the 
sheathing plates. The weight of each leaf—i.e., of those 
parts only which revolve upon pintles, and quite irrespective 
of the weight of the latter and of the heavy anchor-casting 
at the top—varies according to height from 275 to 500 tons. 

In connection with the foregoing descriptions of the 
methods of lock construction, the following statements 
showing (a) the estimated amounts of concrete to be placed 
in the various locks, and (b) the progress made towards 
completion up to October 8th, last, will not be, it is 
hoped, without interest. | 

(a) Estimated quantity of concrete to be placed to com- 
plete the building of the locks :—Gatun, 2,100,000 cb. yd. ; 
dis Miguel, 916,166 cb. yd.; Miraflores, 1,430,199 
cb. yd. l TEE "n 

(^) Quantities of concrete placed per month. 


| l GATUN. PkpRo MIGUEL. | MIRAFLORES, 
Months. 1909. 1910 1909. 1910. 1909. 1910. 
| as F 
January j — 54,136 MEM 16,273 — | nci 
February — 55,696 — 13,218 | — 116 
March éd = 60,998 — 18,793 — 314 
April vu - 63,227 — 24,522 — 13 
May ae 74,273 | — 29.576 Em 27 
June | = 89,391 | — 30,631 | — | 1,608 
July ... 855 — 84,001 — 41,464 28 | 3,672 
August . . 1,298.| 85,696 — 51,264 74 6,030 
September 12,294 | 76,721 2,370 | 50,702 | — | 18,133 
October 29,378 | 20,889"| 8,310 | 17,762* — 3.3517 
November 30,270 — 10,169 — — mee 
December | 42,832 — 13,007 a = re 
116,072 | 665,028 | 33,856 | 294,205 102 | 35.239 
— eee — — — 
781,100 328,061 | 35,391 


* October lat-8th. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Repair.—The telegraph cable between the 
islands of Mull and Coll, serving also the Island of Tiree, 
which had been damaged, has been repaired by the cable ship 
Monarch. 


Election Telegrams,—Elaborate arrangements are being 
made for the provision of extra telegraphio facilities during the 
forthcotning elections. The increased use of the telephone in con- 
junction with the telegraph service is anticipated ; messages may 
be telephoned to head telegraph offices when the Local offices have 


been closed, and will be transmitted as telegrams to their destina: 


tions, where they will be telephoned direct to the addressee if his 
number is given in the address of the telegram. Other means are 
also being provided to facilitate communication to the utmost. 


Glasgow.—In connection with the claim by the 
Postmaster-General, pointing out that the telegraphic communica- 
tion established by the T.C.’s Committee between fire stations in 
the city and anumber of fire alarm posts was an infringement of 
the exclusive telegraphic rights conferred on him by the Tele 
graph Act of 1869, the town clerk recently wrote to the Solicitor to 
the Post Office giving a list of the circuits in use, and stating that 
the Corporation intended to maintain its attitude of non-recognr 
tion. The Solicitor replied stating that the Postmaster-General 
would have no alternative but to take the necessary proceedings to 
protect hisrights. The T.C.'s Special Committee has now instructed 
the town clerk to write to the Solicitor, repeating the observations 
already made—that the case of the Postmaster-General r. The 
National Telephone Co., Ltd., founded on by the Postmaster- 
General, was against a private dividend-paying company, who 
controlled the system of telephones referred to in the case, and not 
against a Corporation, which simply maintains wires or connections 
between the fire stations and public call pointe in the streets of 
the city—and asking to be referred to any decision or authority in 
any action against a Corporation similar to that.given in the above 
case. 

Mexico,—On the score of military necessity, the Mexican 
Governmept has commandeered the telegraph wire leased by the 
ress, running between Laredo and Monterey. 


Post Office Reforms.—Amongst other concessions 
announced by the Postmaster-General for introduction at an early 
date, are the following :—Reduction of the charge for three 
minutes’ conversation between London and Paris, from 8s. to 48. 
lower rates for deferred cable messages; the use of telephone 
numbers as telegraphic addresses; and the extension of wireless 
telegraphic facilities. 

Wireless Telegraphy.— A wireless telegraph station will 
be established at Slangkop, in the Cape Peninsula, South Africa. 
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CONTRACTS OPEN and CLOSED. 
OPEN. n E DI 


Alerte November 26th. Incandescent inn fittings 
for street lighting : also meters, current limiters, time switches. and 
fuses, for 12 months, for the U. D. C. See Official Notices” 
November 18th. ] 


Australia.—January Alk. 1911. 
boards, for the P. M. G.'s Department in New South Wales. See 
‘* Official Notices November 4th. | 

December 2nd and 13th.—(4) Six single-phase transformers; 
(5) bare hard-drawn copper cable, for the Melbourne City Council. 
See Official Notices to-cay. 

December 29th.—(a) Telephone cable, (b) battery and line material 
and instruments, for the P.M.G.'s Department in South Australia. 
See two "Official Notices" November 4th. 

January 4th, 1911.—Iron poles, ironwork, and switchboards, for 
the P.M.G.'s Department in Queensland. See “Official Notices ” 
November 18th. 

January 10th, 1911.— Telephone cable, for the P.M.G.'s Depart- 
ment in Viotoria. See Official Notices November 18th. | 

January 10th, 1911.— Contacts and condensers, for the P.M.G.'s 
Department in Victoria. See Official Notices, November 18th. 

February 6th, 1911.—Arc lamp carbons, for the Sydney Corpora- 
tion Electricity Department. Specifications, City Electrical Engineer, 
Queen Victoria Markets, Sydney.— Australian Mining Standard. 

MELBOURNE.—February 22nd, 1911. 2,000 steel tramway plates. 


Specification, conditions, &c., at the City Surveyor's office, Town 


Hall. 


PERTH.—April 18th, 1911. According to the Australian Mining 


Standard, tenders are invited for one common-battery switchboard 


for the Perth Central Exchange. consisting of two junction seven 
subscribers’, four-end, two-cable turning and two-cable storing 
sections, together with all necessary frame racks, power plant, and 
all associated apparatus, as per Specification No. 353 and Schedule 
No. 85. Specifications, &c., at the office of the High Commissioner, 
London. ' 


Belgium.—December 21st. 


by the Société Nationale des Chemins de Fer Vicinaux, of Brussels 


(14, Rue de la Science), for the supply and laying of the under- 
ground feeders in ponnection with the light electric railways in the 


Louvain district. , 

The municipal adthorities of Erquelinnes (province of Hainault 
have just invited tenders for the establishment ofa central electric) 
lighting station in the town. 


Birmingham.—December 12th. Sixty electric tramway 
cars and 400 tramway poles, for the T.C.; Tramway Offices, 147, 
Corporation Street (returnable deposit £2 in case of cars). 


Canada,—W INNIPEG.—December 1st. Board of Control. 
Poles and line supplies for the city electrical distribution system. 
Specifications, &c., from Smith, Kerry & Chace, Carnegie Library 
Building. Winnipeg. Deposit required. Specification may also be 
seen at the oftices of the Board of Trade C.I. Branch, 73, Basinghall 
Street, E.C. 


India. — December Ist. Overhead electric and hand 
travelling cranes, with rails, conductors, motors, &c., for the Cossi- 
pore station and snb-stations of the Calcutta Electric Supply 
Corporation, Ltd. See "Official Notices " November 11th. 


London.—L.C.C.— December 6th. 
plant, for the East Greenwich generating station. 
Notices " October 28th. 

December 6th. — Overhead electrical equipment for tramways 
between Putney Bridge and Wandsworth High Street. See '' Official 
Notices" November 11th. 

IsuLINGTON.—January 12th, 1911. 
the Borough Council Electricity Works. 
to-day. 


Ash-dust removing 
See "Official 


High-tension switchboard for 
See Official Notices 


Newport. November 25th. Armature and field coils 
for Dick. Kerr 25 A and 35 A motors, and Westinghouse 46 motors, 
for the Corporation. See Official Notices November 18th. 


New Zealand. — December 5th. For New Zealand Post 


and Telegraph Department. (1) 50 tons of galvanised-iron wire: 
(2) 100,000 Leclanché zines: (3) 25 tons of hard-drawn copper line 
wire. Controller Department, Wellington. Deposits fur (1) and 
(2) respectively, £20, and for (3), £50. Specification can be seen at 
the Board of Trade CI. Department, London. 

INVERCARGILL.— January 9th, 1911. Power-house plant, cars, 
rails, overhead material, wires and cables, poles, &c., for an electric 
trolley system, also street-lighting plant for the Corporation, See 
“Official Notices October 14th. 

WELLINGTON.—December Ist. 20 miles insulated wire for Cor- 
poration Electricity Department: electric car sundries for the 
Tramways Department. Specification can be seen at Board of 
Trade C.I. Department in London. 

TAIHAPE.—January llth. Hydro-electric lighting and pumping 
plant for the B.C. Specification can be seen at C.I. Department of 
the Board of Trade in London. N 

AKAROA.— One 30-KW. Pelton wheel and generator set, for the 
B.C, See "Official Notices " to-day. 


Three multiple switch- 


Tenders are being invited 


Northwich (Cheshire).—November 28th. Tenders are 
invited by the U.D.C., in connection with the proposed sewage 
scheme (the engineer to which is Mr. W. M. Beckett, of 33, 
Brazennose Street, Manchester), for the supply and erection of 
electrically driven sewage-pumps and motors. 


Rotherham, — December 13th. High- ETE Aeda 


and rotary convertors, transformer and switchgear, for the Cor- 
poration. See “ Official Notices " to-day. 


Southampton.—2,000 radiator lamps, for the RR 
tion Electricity Department. See Official Notices November 4th. 


Spain.—Tenders have just been invited by the municipal 
authorities of Villa del Prado (province of Madrid) for the concession 
for the electric lighting of the town during a period of 14 years. 


Trimdon Grange (co. Durham). — December. 10th. 
Electrical fittings for a year. for Walter Scott, Ltd., Trimdon Dno 
Colliery, co. Durham ; the Storekeeper. 


Turkey.—December 28th. The date for the receipt: of 
tenders for electric tramways in Constantinople and suburbs Bas 
been extended from November 10th to December 28th. 


Walthamstow. — November 25th. One 1,000-KW. 
mixed-pressure turbine, with tandem generators of 500 Kw. each, 
and surface condenser and pipework, for the U.D.C. See "Official 
Notices November 4th. 


West Ham.—November 28th. Installing electric light 
at Salway Place Schools, Stratford, E., for the Education Committee. 
See “Official Notices" November 18th. 


Wigan.—November 28th. Low-tension lead and paper- 
covered cables, and low-tension lead, paper and armoured cables, for 
the Corporation. See “ Official Notices" November 18th. 


CLOSED. 


Australia,—SvpNEY.— The City Council has ordered 
two weigh-bridges for Pyrmont power-house, at £357, from Messrs. 
Gibson, Battle & Co., with an annual testing and maintenance 
charge for six years of £03.— Australian Mining Standard. 

The P.M.G. of New South Wales has ordered 30 tons of steel wire, 
at £11 7s. 6d. per ton, from Messrs. Johnson, Clapham & Morris, 
Ltd., Sydney. 

Dublin.— The Dublin and Lucan Electric Railway Co. 


have ordered four Bennis stokers, for 7 ft. 6 in. Lancashire 
boilers, from Messrs. Ed. Bennis & Co., Ltd.' 


Glasgow. The T.C. is recommended by the Tramways | 
Committee to accept the following tenders :— 


Lighting switchboard, Maryhill Depót.—Ferranti, Ltd. 

Special trackwork. — Lorain Steel Co.; Edgar Allan & Co., Ltd.; Hadfield’s 
Steel Foundry Co., Ltd. 

Insulators for overhead equipment.—British Insulated & Helsby Cables, Ltd.” 

Lead-covered cable.—British Insulated & Helsby Cables, Ltd. l 


The offer of the Westinghouse Co. to bring the controllers in use: 
on the older cars of the tramway department up to date has been 
accepted. 


Government Contracts. — The following tenders have 
been accepted during the past month by the Government Depart- 


ments named :-- 
WAR OFFICE. 


Engines, dgnamos, &c.—Mirrlees, Bickerton & Day, Ltd. 
Electric lamps.— Edison & 8wan United Electric Light Co., Ltd. 


> INDIA OFFICE, STORE DEPARTMENT. 


Apparatus.—Elliott Bros. 
Engines, &c.—British Westinghouse, &c., Co. 
Telephones.—General Electric Co.; Peel-Conner Telephone Works, Lid. _ 


GENERAL Post OFFICE. 


Fire-alarm apparatus.—A.C. Brown. 

Telegraphic apparatus.—Gell Telegraphic App'iances 8 

Telephonic apparatus.—British Insulated and Helsby 
national Electric Co.; Western Electric Co. 

E.L., I.R. vulcanised cable. — British Insulated and Helsby Cables, Ltd. 

Aerial cable.—W. T. Henley’s Telegraph Works Co., Ltd.; Siemens Bros. 
and Co., Ltd. 

Paper-core ‘cable.—W. T. Henley’s Telegraph Works Co., Ltd.; Johnson 
and Phillips, Ltd.; Siemens Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Detectors.— General Electric Co., Ltd. 

Glow lamps with metallic filaments. Edison & Swan United Electric oum 
Co, Ltd.; General Electric Co., Ltd.; Omega Electric Lamp Co 
Rugby Lamp Co.; Siemens Bros. Dynamo Works, Ltd. 

Fault-testing 1 at the Central Telephone Exchange, Waterloo Street, 
dlasgow.—Peel-Conner lelephone Works Co., Ltd. 

Main and d'stribution switch-panels (installation of) at the Head Post 
Oftice, Edinburgh.— Spagnoletti, Ltd. 


OFFICE OF WORKS. 


dicate, Ltd. 
bles, Ltd.; Inter- 


Electric passenger-lift at Somerset House.—Easton Lift Co., Ltd. 


Lowestoft.— Te T.C. has accepted the tender of Messrs. 
Carrick & Wardale, of Gateshead, for condensing plant, at £1,224. | 

London.—BATTERSEA.— The B.C. has accepted the tender 
of Spagnoletti, Ltd., for three feeder pillars, at £26 each. 

Perth, — The T.C. has accepted the offer of Messrs. 
Babcock & Wilcox to supply mechanical stoking plant at the 
electricity works. 
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FORTHCOMING EVENTS. 


| Soclety.—Friday, November 25th. At 6 p.m. At the Imperial College 
of Science, South Kensington, 8.W. Paper on ‘The Electric Stress at 
which Ionisation begins in Air," by Dr. A. Russell; aud Exhibition of a 
Brightness Photometer, by Mr. J. S. Dow. 


North-East Coast Institution ef Engineers ond Shipbuilders.—Friday, November 
95th. At 7.90 p.m. At the Lit. and Phil. Society, Newcastle. Paper on 
“The Economical Working of Reciprocating Marine Engines and their 
Auxiliaries,” by Mr. D. B. Morrison. 


Association of Engineers-In-Charge.—Baturday, November 96th. Social. Dance. 
Royal Seolety of Arts.—Monday, November 28th. At 8p m. Cantor lecture on 
“ Industrial Pyrometry,” by Mr. C. R. Darling. (Lecture II.) 


Wednesday, November 80th. At 8 p.m. Paper on Argentina from a 
British Point of View,“ by Mr. C. P. Ogilvie. 


Sales Society. Tuesday, November 23th. At 7.80 p.m. At tbe Town 
Hall, Marylebone Lane, W. Paper on “Arc Lamps,” by Mr. Hecht. 


metitutien of Electrical Engineers (Manchester Students’ Section). — Tuesday, 

November 29th. At 7.30 p.m. At the Municipal School of Technology 

Manchester. Paper on ' What's wrong with tbe Electrical Industry, and 
how to put it right—on paper," by Mr. H. A. Carney. 


iastitation ef Electrica! E (London Students’ Beeten). — Wednesday, 
November 80th. At 7. pue At the Institution Building. Paper on 
Tramway Brakes and Brake Gear,” by Mr. J. C. Rennie. 


institution ef Civil Engineers.— Wednesday, November 80th. Students' visit to 
the Thames Ironworks, Shipbuilding and Engineering Co.'s Works, 
Canning Town, E. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


THE following orders are issued :— 


Commanding Officer—LiEvT..Cor. H. M. LEAF. 


Monday, November 28th.—'* A" Company. Technical drill, 7 to 10 p.m. 
Tuesday, November 29th.—'* B Company, Technical drill, 7 to 10 p.m. 
Thursday, December 1st.—'* C" Company. Technical drill, 7 to 10 p.m. 
Friday, December nd.— D' Company. Technical drill, 7 to 10 p.m. 


(Signed) P. H. CAMPBELL, Capt. R.E., Adjutant. 


NOTES. 


- Electrical Contractors’ Association.—A meeting of 
the Nottingham branch of this Association was held at Calvert's 
Café, Nottingham, last week. Mr. G. H. Bowden, M.I.M.E., presi- 
dent, spoke at considerable length on the fight against the Bill 
which the Municipal Electrical Association recently proposed to 
promote in the House of Commons. During the last few days, he 
declared, he had been going round making fighting speeches, and 
showing the danger of the Bill to the trade. The trade had 
developed a spirit so that he hoped individual contractors might, 
free from fear of ruin, feel secure enough in their connection to 
invest money in extending their works. The opposition to the Bill 
was not at all against the good of the lighting authority in the 
district. In Leicester, for instance, where, as the result of the recent 
adverse decision, the Corporation had been compelled to withdraw 
their canvassers, instead of the returns and consumers of the elec- 
trical department decreasing, they had shown an increase of 10 per 
cent. in the past month. The trade had just been through the crisis 
of its existence. The Leicester decision showed that the Corpora- 
tion had no power whatever to charge for wiring or supplying 
lampe. The Bill was brought forward with little understanding, 
and corporations all over the country voted moral, and, in some 
cases, financial support. Corporations had no power to support 
Bills of this kind unless they obtained permission of a town's 
meeting specially summoned. If corporations used money without 
such authority, individual committee members might be liable to a 
surcharge. In order to explain the position he (Mr. Bowden) had 
opened his campaign, and had pointed out that funds were needed 
for publicity. He had first mentioned the sum of £500 as being 
required, but in response to his endeavours something like £1,000 
had been promised. He was still touring the country, and only 
that afternoon he had received £50 from the contractors of 
Leicester. The Bill was not lodged, and was now postponed for a 
year, if not altogether killed. The fund was earmarked for the 
defence of the trade ayainst the encroachment of municipal trading. 
After the members of the trade present had conferred for a few 
minutes, it was announced that 23 guineas had been collected in 
the room to go towards the fund, and that £50 altogether was 
guaranteed.— Vottingham Daily Erpress. 


The LM.E.A. Further Powers Bill.—With reference 
to Mr. Bowden's statement given above that the Wiring Bill had 
been postponed, we have received from Mr. C. Faraday Proctor, 
hon. sec. I. M. E. A., the following letter in reply to a question put 
to him by us:—"I think that the question of this Bill has been 
given more prominence, and has been much more pushed forward 
by the Press generally than the facts have warranted. Probably my 
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circular letter of July 9th is almost forgotten already, yet it was at the 
bottom of the whole of this matter. The I.M.E.A. at their annual 
convention last summer, decided that this question should be gone 
into, and before going away for my annual holiday, I set the ball 
rolling by designing and sending out the circular letter referred to, 
which distinctly stated that it was of a preliminary character, and 
non-committal upon any person sending out or replying to the same, 
and until a week or two ago this is the only action which the 
I. M. E. A. has taken in the matter which may be considered in any way 
official. I say official, as I was acting in my official capacity as 
hon. sec. of the I.M.E.A. 

“It is certainly not contemplated that we shall push forwarda 
Bill in any great hurry ; indeed, I may go further, and say that it 
has not yet been decided whether we shall endeavour to put 
through a Bill. The I. M. E. A. has only just been informed as to 
the results of my circular letter, and the opinions of its member: 
as represented by their replies to the same." 


Correspondence Tuition.— On Thursday last week the 
Earl and Countess of Bessborough held & reception at the Inter. 
national Correspondence Schools’ headquarters, Kingsway, where 
there was an exhibition of technical studente' work, much of which 
was of great merit. We understand that the institution is making 
very rapid progress, the number of students in connection with the 
Kingsway establishment numbering about 30,000, of whom some 
12,000 are taking electrical engineering &nd allied subjects. The 
organisation of the Schools is wonderfully perfect ; every individual 
Student's progress is constantly under observation, and should he 
meet with difficulties or fall behind in his work, the greatest care 
is taken to assist him and bring him up to the prescribed standard. 
One great advantage of the system is the possibility of obtaining 
through it the most up-to-date instruction with perfect secrecy, so 
that a works manager, for example, who feels his knowledge rusty 
in any particular, can bring it up to the mark without the 
inevitable loss of prestige consequent upon attendance with young 
students at a college. The Schools are also doing a great deal to 
bring employers and employés together, nearly 300 students being 
placed, for instance, during September and October, and 1,000 since 
February last. The Students’ Aid Department is being extended so 
as to facilitate this work. 


Same Old Tale,—In reporting a fire at a Welling- 
borough music hall, a provincial paper concludes thus :—" Though 
it cannot actually be stated as a fact, it is believed the outbreak 
was due to the fusion of an electric wire.” Of course it is—what 
else could be the cause? As, to the reporter’s mind, all brides are 
charming, all bridegrooms handsome, so all fires are electrical— 
when there is no evidence as to the real-cause. 

We do not question for & moment that all gas explosions are 
"alarming," for really they do give you a shock, you know. A 
Glasgow paper, however, says that one of these "alarming events 
that occurred in that city last Friday, “is beliered to have been 
caused through a defective electric light fitting . . . . melting 4 
gas supply pipe." The daily Press has a remarkable ability for 
believing—some things. 


Electric Lighting Authorities and Wiring. Ke. 
Powers.—We are asked to state that the Committee for tbe Pro- 
tection of Electrical Interests has decided to hold a general meet- 
ing to discuss the advisability of undertakers under the Electric 
Lighting Acts being empowered to wire premises and supply app? 
ratus, on loan or otherwise, on Wednesday, December 7th, at 8 pm. 
This meeting will be open to all members of the electrical industry, 
and those who would like to take part are invited to send in they 
names to the hon. secretary, Mr. R. Borlase Matthews, Bank 
Buildings, Kingsway, W.C. The meeting will be held in tht 
lecture theatre of the Institution of Electrical Engineers, Victora 
Embankment, E.C., by courtesy of the Council. In the abeence of 
the President of the Committee—the Hon. Arthur Stanley, M.P.— 
due to the forthcoming Parliamentary elections, the chair will te 
taken by the Vice-President, Mr. Robert Hammond. Arranz* 
ments have been made for those who desire to do so to dint 
informally together (ordinary dress) before the meeting at Gattis 
Restaurant in the Strand. The price of the dinner is 3s. 6d., but n? 
tickets will be issued. The hon. secretary would be glad if those 
who purpose so dining would intimate their intention to him. 


Institution and Lecture Notes,—IssrITCTION OF 
ELECTRICAL ENGINEERS (BIRMINGHAM LocAL SECTION). The 
first meeting was held at the University on November 16th, when 
the chairman, Mr. M. Railing, gave his address, which was 
abatracted in our last issue. There was a record attendant 
of members, who afterwards, on the invitation of Mr. Railing. 
adjourned to the Windsor Room of the Grand Hotel, wher 
a very pleasant evening was spent. All the members pen 
seemed to appreciate very much this opportunity of a chat w1 
friends and acquaintances. An enjoyable entertainment was hr 
vided, which included items from several of the members. 4T 
Railing, in replying to a vote of thanks, said that he hoped thes 
would be able to do more in future to encourage friendly p 
course amongst the members, particularly with a view . 
encouraging the attendance of those who did not reside in 
Birmingham. tae 
- PHYSICAL SOCIETY or LoNDON.—AÀt the meeting on Novem tic 
11th a paper On theSupposed Propagation of Equatorial Magie" 
Disturbances with Velocities of the Order of 100 Miles per p 
was read by Dr. C. Chree, and a paper entitled On Cus W. E 
of Light and the Theory of the Rainbow " was read by Prof. N. . 
Morton. 
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INSTITUTION OF ENGINEERS AND SHIP BUILDER IN SCOTLAND.— 
On Tuesday a paper on the detection of petroleum vapour or gas 
was read by Mr. J. H. Heck. The method adopted is very simple, 
the air under test being gently blown against the top of a small 
tlame in a dark room by means of an ordinary glass syringe : if 
even a small proportion of the vapour is present, the jet becomes 
luminous. The test is sufficiently sensitive to prove useful in 
examining air from spaces where petroleum or crude oil is stored, 
inflammable mixtures often being present, though unsuspected, in 
such places. The matter is of considerable importance, in view of 
the large number of electric lighting installations using oil engines. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS.— On Saturday 
Mr. H. Gordon Fraser, electrical engineer to the Fife Coal Co., 
Leven, as acting president of the recently-formed East of Scotland 
Branch, gave the opening address of the session, dealing with some 
questions relating to " earthing systems for collieries and the 
design of switchgear, kc. Mr. C. A. Carlow (Fife Coal Co.) has 
accepted the office of president of the branch, and 12 members of 
the Council for the ensuing year have been elected. Mr. T. 
Davidson, 16, Rutland Square, Edinburgh, is the hon. secretary. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS (CUMBER- 
LAND BRANCH).- The second meeting of the session was held on 
Saturday last at Whitehaven, when there was a fair attendance of 
members, and various matters were discussed. 

Mr. E. Kilburn Scott delivered a lantern lecture on the “ Manu- 
facture of Manures by Electric Power” at a meeting of the Cambs. and 
Isle of Ely Chamber of Agriculture on Saturday last. Referring to 
the production of calcium nitrate and calcium cyanamide, the 
lecturer explained the method of making these fertilisers, and 
pointed out that they were really sold at a cheaper rate than the 
Chile nitrate, not according to bulk, but according to the percentage 
of nitrogen contained. The Chile product, he said, was bound to 
have an upward tendency in price as it grew scarcer, whereas these 
electrical products would drop in price as the process of manufacture 
was perfected. Already 36,000 H.P. was being used in their produc- 
tion in Scandinavia. 

In an inaugural address, on Thursday last week, to the East 
London College Engineering Society, Prof. C. A. M. Smith dealt 
with the problem of improving human efficiency, on a dynamical 
basis—regarding humanity as a mass urged on or retarded by 
various forces, which he discussed in detail, incidentally emphasis- 
ing the great share of the engineer in promoting the progress of 
civilisation. 

Turbo-Electric Loco.—The new  turbo-electric loco- 
motive designed and constructed at Hydepark Locomotive Works, 
Glasgow, and described some time ago in the REVIEW, is now under- 
going trials at the works, and was exhibited on Saturday to the 
members of the Glasgow University Physical Society. 


Cricket Club Dinner.—The sixth annual dinner and 
concert of the Kensington and Knightsbridge Electrio Lighting 


Co.'s Cricket Club was held at Addison Hall, Addison Road, Holland. 


Park, W., last Saturday evening. Mr. G. C. Weston presided, and 
was supported by Mr. H. W. Miller, the president of the olub, and 
Mr. R. S. Erskine, the senior vice-president. The presentation of 
prizes to the various prize winners was made by Mrs. G. C. Weston. 
The toast of "The Club" was proposed by the chairman and 
responded to by the captain, Mr. France; Mr. Erskine gave the 
toast of the Visitors and Artistes.“ An attractive programme had 
been arranged. 


Inquiries.— A correspondent asks for the address of a 


Continental manufacturer of sheet coloured gelatine. The makers 
of Permanite are also asked for. | 


Appointments Vacant.—Llandaff and Dinas Powis 
R.D.C. wants a competent person to take sole charge of three- 
phase transformer sub-station and mains at Whitchurch. Meter 
reader, tester and fixer (268.), arc lamp trimmer and repairer (308.), 
and mains jointer, arc lamp trimmer and meter fixer, for the Stoke- 


on-Trent Electricity Department. See our advertisement pages in 
this issue. 


Electrical Self-Recording Target.—On Wednesday a 
demonstration took place at the rifle range at St. Bride's Institute, 
Bride Lane, E. O., of the target invented by Mr. S. A. M. Rose, and 
made by Rose’s Recording Target Co., Ltd. About two years ago 
we gave a description of the device in its then form; it has since 
been greatly improved, and gives excellent results. It is not a 
sectional target, indicating the position of a shot-hole within a 
few inches, but shows the exact position of the hole; and when 
used as a moving target, it shows the position not only of hits on 
the running object, but also of misses, a unique feature. It is 
suitable for all ranges, from 25 to 2,000 yards, and employs only 
three wires—again, a unique advantage. We shall refer to the 

subject more fully in a later issue. 


Mason v. E.P.S. Co, Ltd.—In this case, which is 
reported in our "Legal" columns to-day, judgment was given on 
Tuesday at Birmingham. Judge Amphlett said that everything 
pointed to the injury having been incurred during the course of 
applicant's employment, and his Honour awarded him compensation 

at the rate of 13s. 9d. per week. 


Proposed Optical Convention,—A general meet- 
ing of members of the optical industry and others interested 
in optical questions will be held in the rooms of the Chemical 
Society, Burlington House, on Tuesday, November 29th, at 
.8 pm.  Thechair will be taken by Dr. R. T. Glazebrook, and the 
proposals of the Committee regarding the holding of & convention 
in 1912 will be considered, 


- 


staff on the occasion of his leaving 


Copper.—Messrs. Merton's circular with returns of 
copper statistics for mid-Novemher is now to hand, and shows 
further falling off in the visible supplies, which have decreased 
1,713 tons in the fortnight, despite increases in quantities afloat 
from Chile and Australia. A small withdrawal from French porte, 
of 476 tons, is registered. The European supplies now stand at 
86,609 tons, a reduction in 8} months of 26,846 tons. Supplies 
from North America are about average, from Spain low, from Chile 
and Australia average. Deliveries are fairly brisk, though they do 
not promise to be so high as for the preceding four months. 

Messrs. Mertons have now added a column giving the combined 
visible supply, or world's supply, to their statistics, which are thus 
rendered very complete. The Financier, in an article quoting from 
the Frankfurter Zeitung, notes that German stocks are not included. 
It will be interesting to see what difference these figures will 
make in the returns. 


Rochdale Electricity Staff Dinner.—The Rochdale 
electricity works staff had dinner: together at Thomas Smith's 
Rooms, Rochdale, on November 16th. After & number of toasta, 
included among them being The Corporation," “The Electrical 
Undertaking,” and " The Chief," the members of the staff con- 
tributed an interesting programme. Mr. C. C. Atchison, the 
engineer and manager, presided, and was supported by Mr. F. H. 
Rudd, the station superintendent. l 


For Sale.—The Wigan Corporation has for gale a 


750-A.H. storage battery, as scrap. See our advertisement pages 
in this issue. : 


Electrically-Lighted Lifebuoy.—On Monday evening 
an electrically-lighted lifebuoy was exhibited before a representative 
audience by the Float Electric Co., Ltd., of Adam Street, New Kent 
Road, a8 manufacturers and on behalf of the inventors. The buoy 
weighed only 25 lb., and proved to be capable of supporting the 
united weight of three heavy men, amounting to some 35 stone, 
The lighting was effected by two Float patent batteries, showing a 
brilliant light both above and under the water. These batteries 
are sealed, and there is no waste when not in use. The buoy is 
illuminated the moment it is taken from ita rack on the vessel, and 
will show four lights of 9-C.P. for about four hours, thus giving 
plenty of time to effect a rescue. 


Woodhouse Casing.—The address of the makers of this 


casing, described in our last issue, is Craven House, Kingsway, W.C. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and 1 
also eleotrio tramway and railway officials, to keep readers of 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—At the Bridge House Hotel, 
Canning Town recently, Mr. E. LLOYD JONES, resident engineer at 
the West Ham Corporation generating station at Canning Town, 
was entertained at a smoking concert by the generating station 
to become a partner in the firm 
of Messrs. Murray & Co., 21, Walbrook, E. C. The headquarters’ 
staff at West Ham presented Mr. Jones with a silver cigarette case : 
at a dinner held in his honour on Wednesday last week. 

The Maidstone T.C. has decided that the remuneration of the 
electrical engineer, MR. HOADLEY, shall be a salary of £300 per 
annum and a bonus of 1/5 of the saving of the cost per unit sold, 
the total in any year not to exceed £500. The basis of the calcu- 
lation is to be: The number of units generated, less the number 
used in the works and less an allowance of 10 per cent. for outside 
loss; the figure of 1˙125d., being the average cost per unit sold in 
1906-7, to be the basis from which any saving is to be calculated: 
the capital charges on the following items (the ainking and interest 
fund 8 per cent. together) are to be charged for the purpose of costa 
of production ; (2) Mechanical stokers, (5) 500-Kw. generating set, 
(c) superheaters, (d) new boiler, a total of £5,628. 

The Bury (Lancs.) T.C. has decided to allow MR. WATSON, elec- 
trical engineer, to act as adviser to the Haslingden Corporation 
during the establishment of its eleotricity undertaking. 

The Cromer U.D.C. has appointed Mx. F. M. Lona, of Norwich, 
as advisory electrical engineer. 

The Shrewsbury T.C. has increased the salary of MB. JOHNSTONE, 
electrical engineer, from £350 per annum, by $50 this year, and by 
£50 in 1914. 

The Southwark B.C. Electricity Committee has appointed MR. 
LAWRENCE A. GOMMERSALL, as charge engineer at the electric light 
station (vice Mr. H. Wardlaw, resigned). 

MB. W. M. VALON, assistant engineer at the South Shields gas- 
works, was on Tuesday appointed by the Stafford T.C. manager of 
the Corporation's gas and electricity works, at a commencing salary 
of £350, advancing by annual increments of £25, until a maximum 
of £500 is reached. 

MR IRA LOCR WOOD, who was articled as a pupil to Mr. A. B. 
Mountain, the borough electrical engineer, and was afterwards for 
four years assistant engineer in the electricity department of the 
Huddersfield Corporation, has been appointed mains superintendent 
to the Kent Electric Power Co. On Saturday last the staff and 
employés of the electricity department presented Mr. Lockwood 
with a travelling case upon the occasion of his leaving Huddersfleld. 
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General. — On the occasion of the 
anniversary of the establishment of the firm of Page & Miles, Ltd., 
electrical engineers, Brighton, the employés on Saturday presented 
Mr. E. J. PAGE and MR H. J. MILES with gold Swan fountain 
pens. : 

Ma. W. PERREN Maycock, M.LE.E, has been appointed 
lecturer on electric wiring at the South-West London Polytechnic, 
Chelsea, S.W. - . | 

In our reference to the Rainhill Asylum appointment last week, 
we incorrectly described the successful applicant as electrical 
engineer to the Malvern U.D.C. Mr. W. J. RENDELL BAKER has 
been resident and consulting electrical engineer to the Malvern 


U. D.C. since 1904, and he is still acting in that capacity. Mk. 
GREENHALGH was formerly assistant to Mr. Baker. 
The Times states that PROF. Sir J. J. THox80N has been 


elected & corresponding member of the Prussian Royal Academy of 
Sciences. 

NMB. JOHN D. MACKENZIE has severed his connection with 
Messrs. Paterson & Service, Glasgow, and has opened an office at 
217, West George Street, Glasgow, where all communications should 
be addressed. i 

Obituary. —Mr. Gustav Byna.—Just as we go to 
press, we learn with very deep regret that death has removed from 
our midst a well-known figure, and silenced a familiar voice. Mr. 
Gustav Byng, M. I. E. E., chairman of the General Electric Co., Ltd., 
who had not enjoyed -robust health for some time, passed 
away at 7.30 p.m. on Wednesday, at his residence, 
. 99, Fitzjohn’s Avenue, Hampstead, at the age of 55 
years. His connection with the electrical industry has been a 
continuous and progressive one from the year 188] down to date. 
Two sons of the deceased gentleman are engaged in various capa- 
cities with the General Electric Co., Ltd., one of them—Mr. E. G. 
‘Byng—having already attained to a seat on the board of directors. 
At the moment of going to press it is too late to do more than 
mention the sad event this week—we hope to refer more fully to 
Mr. Byng's career in our next issue. In the meantime we desire to 
offer our deep sympathy to Mrs. Byng and the members of the family, 
and to those who have been closely associated with Mr. Byng in the 
building up of the General Electric Co. The funeral is to take 
place to-day (Friday) at 1 o'clock at Golder's Green Cemetery. 

SIR CLIFTON ROBINSON. — The remains of the late Sir Clifton 
Robinson were landed at Plymouth from the Majestic on Wed- 
nesday last week. The funeral took place in London on Friday 
‘last, at Kensal Green Cemetery, a Requiem Mass being previously 
sung at the Church of the Immaculate Conception, Farm Street. 
An address was delivered by Father Bernard Vaughan. Among 
those present were representatives of the Board of Trade, and of 
the various tramway and railway organisations with which Sir 
Clifton had been identified, Sir Edgar Speyer, Prof. S. P. Thompson 
and others. i 

MR. JOHN SPENCER.— The death occurred on November 16th, at 
Island Lodge, Handsworth, of Mr. John Spencer, J.P., of Wednes- 
bury. The deceased gentleman was in his sixty-sixth year. 
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CITY NOTES. 


Cape Electric Tramways, Ltd. 


THE fourteenth ordinary general meeting was held on Wednesday, 
November 23rd, at London Wall Buildings, London Wall, E C., Mr. 
Ludwig Breitmeyer presiding. 
The CHAIRMAN, in moving the adoption of the report (see ELEC. 
REv., Nov. 11th, page 796) for the past year, first alluded to the death 
of Col. Sir C. Euan-Smith, who was chairman of the company from 
the year of its incorporation until the day of his death, and during 
the whole of that period he never once missed taking the chair at 
the annual meeting. He felt sure the company realised the serious 
loss they had sustained. Last year the chairman stated that while 
no distinct progress in general prosperity had yet manifested itself 
in the Cape Peninsula, he was hopeful of the outlook, To-day 
he was glad to be able to confirm that prophecy. Business 
conditions, not only in the Cape Peninsula, but in South Africa 
generally, had shown a gradual improvement during the past year, 
and the balance-sheet showed a distinct increase in passenger and 
gross earnings. In fact, the tide had turned, and he was confident 
that they would not again return to the low-water condition of the 
last five years, but under the wyis of the newly accomplished Union 
of the United States of South Africa, the tramways would share in 
the general progress, so that they might eventually be able to again 
resume the payment of annual dividends. Owing to the increased 
efficiency in working and successful economical management, the 
general expenditure for both systems was considerably less than 
in the previous yeur; in fact, the net profit for the year showed 
the very satisfactory increase of £13,000. Taking advantage of this 
increased profit, which anyhow would not have been sufficient for 
the declaration of a dividend, the board had decided that certain 
charges should be written off. Of these charges the principal were: 
first, 43.000 due to the municipalities of Sea Point and Cape Town, 
under the terms of the company's concession. part of which extended 
back some years. This amount was only determined during the past 
year by a joint agreement between the company and these bodies. 
Owing to the tact and business ability of the general manager, an 
agreement was arrived at acceptable to both parties, and the board 
was satisfied that the shareholders’ interests had been fully safe- 
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guarded. The second item was the sum of about £4,400, which 
represented the balance of the losses incurred through the extra- 
ordinary floods in. Port Elizabeth in November, 1908. These two 
amounts, with some further small items, made a total of charges 
against profit and loss of £8,654. They admitted that this 
was rather a. heavy charge, but it was satisfactory to 
be. able to start the present year with a clean sheet, 
Regarding the first four months of the present year, the prospects 
were distinctly bright. The earnings for this period showed for 
Cape Town an increase of 4 4.294, and for Port Elizabeth an 
increase of £1,000, as against the corresponding months of last 
year. . The first Union Parliament, inaugura by H.R.H. Duke 
of Connaught, and now assembled in Cape Town, was sure to make 
this month a very good one indeed, from the tramway point of 
view, and as the Parliament would certainly sit until the 
end of February, 1911, he trusted to have some very 
satisfactory figures to place before them at their next meeting. 
Taking all the facts into consideration, he did not fear any set-back 
in the condition of the town. In regard to the prospects at Port 
Elizabeth. the municipality had seriously considered the advisability 
of incurring considerable expenditure in making the town mor 
attractive as a seaside resort. This outlay, if sanctioned, would bring 
Port Elizabeth into rivalry with Durban and East London, and would. 
of course, prove beneficial to their tramways there. The directors 
had only unqualified praise to bestow on the general 
managers at Cape Town and Port Elizabeth, who had shown 
during the past year that they could combine the utmost economy 
with. the greatest efficiency in working, in which laudable 
object they were very ably supported by the staffs under their 
control. ‘ i 

Mr. FRANK RoBINOW seconded the motion, and the report wa 
adopted unanimously. 


Provincial Tramways Co. 


Mr. ANDREW BEATTIE, J.P., presided on Friday of last week 


over the general meeting of this company, held at Moorgate 
Station Chambers, E. CG. . 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 837), the CHAIRMAN said that, notwithstanding the bed 
weather experienced during the latter part of the present financial 
year of the company, the net profit was slightly larger than in 
1909, the figures for the past year being £33,456, as against 
£33,060. The board considered that a very good result, especially 
as the weather was so bad during July and August, and had it 
not been for that fact, he believed they would have shown an even 
larger increase in their receipts. The officials have managed the 
affairs of the company with the strictest economy, and the results 
were particularly gratifying to the board, who knew the many 
difficulties which had to be contended with, nowadays, in the 
management of a tramway undertaking. He would like to take 
that opportunity of referring to the desire on the part of local 
authorities to increase the valuations of tramway companie 
property and thereby increase taxation. He thought that, une 
some check was put upon this continued increase, local industnes 
would be taxed to such an extent that it would probably interfere 
with the welfare of the country generally. He hoped there would 
soon be a better state of things, and he should think that, even 
looking at the matter from à patriotic point of view, leai 
authorities must realise that to heavily tax an industry neither 
helped the district in which the concern was situated, nor the country 
generally. They must be very moderate in anything they Said 
because there were different points of view, and he would only pout 
out that their rate of taxation had gone up in the last few years 
by many thousands of pounds. The receipts of the undertakiny 
had suffered through the death of King Edward, especially +t 
Plymouth and Gosport. He would like to say in reference to the 


splitting up of the shares which had recently taken place, that tha: 


was no doubt a proper step to take. The shares were very low at 
resent on the market, but anyone buying them got a large intere? 
n his money. The dividend they were proposing that day v 
over 7 per cent. on the face value of the shares, and he did not think 
that could be considered at all bad. The board were practis:tk 
strict economy, and they hoped with good management to show an 
even better report next year than the one before them. 
MR. OKE, a shareholder, seconded the motion, and remarked that 
he thought they would all agree that the results were satisfactory. 
The CHAIRMAN mentioned a matter which had been mentio 
to him by some of the shareholders, namely, with re : 
to the value of the property under the board's control 8 
issued the debentures & few years ago. 7 
could not do better than read the prospectus which was pm 
at that time, from which it appeared that the capital outlay of tr 


local companies on tramways and property, which . were 5 
trolled by the Provincial Co. was £587,000, and in the opm? 


of the directors the value of the assets of the company, having 
regard to the terms of purchase applicable to the various under 
takings, was not less than £435,000. That was the estimate pu: 
upon the undertaking at the time of the issue ef the debentor™ 
and at the present moment the par value of the company * n 
viz, £175,000 debentures, £100,000 preference, and E í 
ordinary shares, was a little under £400,000. The reserve fun 
the company stood at £50,329. 

The report was Adopted. | m 3s 

On the motion of the CHAIRMAN, seconded by MR. SAMUEL HE 3 
a resolution was passed authorising the Portsmouth Stree- iu 
ways Co. to apply to Parliament for a Light Railway uo 
ora Provisional Order, to extend the tramways at to 
on the Solent. D T" 
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Manaos Tramways and Light Co., Ltd. 


THE first annual report of the directors for the financial period 
ended April 30th, 1910, states that active construction work on the 
undertaking in Manaos was in progress during the whole of the 
period under review, and practically all of the reconstruction, with 
the exception of the distribution system for the private lighting 
and the new installation for the street lighting, was completed in 
June, 1910, the contractors’ account being closed at thatdate. The 
alterations to the distribution system for the lighting, consequent 
upon thé reconstruction, are being carried out by the company's 
own staff so as to prevent any general interruption of the service, 
and should be completed early in 1911. Until the completion of 
this work, the full benefit of the improvements in the 
lighting department will not be realised, as the company 
are still compelled to keep the old power stations in operation. 
The new power station and other work which has been carried out 
have proved entirely satisfactory and reliable, The result of opera- 
tion for the year is a profit of £18,896, being slightly less than the 
profit for the preceding year prior to the company’s taking over the 
undertaking. This results from the disturbance in operation 
düe to the carrying out of construction works; but, considering 
the fact that no advantage was obtained from the new capital 
during the period under review, and that the service was frequently 
interrupted, the directors think that the return is a very satis- 
factory one. The returns since the date of the report have shown 
very material increases. The directors regret that Dr. Antonio de 
Lavandeyra, the concessionaire of the Manaos undertaking, has 
retired from the local management of the company, in order to 
devote his attention to other important affairs in Brazil. Dr. 
Lavandeyra still retains his interest in the company, and has 
accepted a seat on the London board. The directors therefore will 
continue to have the benefit of his wide experience and prestige in 
the Amazon Valley, obtained in connection with various important 
public works. After bringing in the balance of the operating 
profits of the preceding year, and deducting debenture interest, 
provision for doubtful debts, depreciation, London expenses and 
income-tax, there remains a sum of £13,347 for appropriation, which 
the directors recommend should be dealt with as follows: For 
further reduction in the balance-sheet item Expenses in connection 
with debentures,” £1,764 ; reserve account for contingencies, in- 
cluding renewals, damage claims, &c., £10,000; balance to be 
carried forward, £1,583. The directors believe it should be the 
policy of the company to get into a thoroughly sound position with 
ample reserves before commencing the payment of dividends. 


Mr. JAMES MITCHELL presided on Wednesday at! the offices, 9, 
Cloak Lane, E.C., over the first ordinary general meeting of the 
above company. | 
The CHAIRMAN said the report was for the first year of operation 
under the control of the company. As compared with the previous 
year, the gross receipts had risen from £98,116 to £106,854, an 
increase of nearly 9 per cent. The expenditure, however, increased 
rather more rapidly, from £75,668 to £87,958, or nearly 16 per cent. 
Their net earnings for the year were consequently £18,895, as com- 
pared with £22,447 in the previous year, a decrease of £3,552. The 
ratio-of operating expenditure to gross earnings for the year was 
about 824 per cent., as compared with about 764 per cent. for the 
previous year. This difference in the net earnings was dne princi- 
pally to the disorganisation of the service in consequence of the 
reconstruction work which was being carried on during the whole 
of the period under review. An unfortunate accjdent to the 
prineipal generating unit in the old tramway power house, before 
the completion of the new plant, greatly paralysed the company's 
operatione for several weeks and contributed to the expenses. 
He was pleased to be able to announce, however, that the percentage 
of operating expense for some time past had been gradually falling, 
and for last month was lower than for any previous month. As 
‘the company was only commencing its operations, it seemed 
advisable to the directors that substantial reserves should be built 
: up. before commencing the payment of dividends on the ordinary 
shares, .and, therefore, it was recommended that the surplus 
earnings during the past year be placed to general reserve. 
The Manaos Tramways and Light Co., Ltd., was organised to take 
over & concession, or rather a lease, granted by the State of 
Amazonas to Dr. Antonio de Lavandeyra, and by him transferred to 
theircompany. This concession assured a monopoly of the ser- 
vices of tramways, lighting and power within the limits of the city 
of Manaos for.a period of 60 years. A lease of this nature was 
really better than a concession with ownership of the property in 
fee simple, since the State had every interest in preserving inviol- 
able the assets leased to the company, which, at the end of the 
lease, revert again to the State. Manaos at the present time had a 
population of not far from 70,000 people, and was athriving, well- 
built city. 
was in regular steamship communication with New York and 
Liverpool. Being in the heart of the greatest rubber district in the 
world, Manaos had its share of the prosperity resulting from the 
recent high prices of rubber. It was the second city in importance 
in the Amazon Valley, and beyond doubt it bad a prosperous future 
before it. The chairman proceeded to refer to the railway 
construction going on in Brazil, which should add to 
the prosperity of the town, and having touched on the 
recent political disturbances in the country, which he contended 
were greatly exaggerated in the Press, said an experience of nearly 
20 years in Brazil in connection with many important enterprises 
warranted them in asserting that the Brazilian Government was 
scrupulously fair in its treatment of foreign companies which 
‘loyally fulfilled their obligations. He knew of several instances 
where the Government had modified existing concessions, and 


Although situated 1,000 miles up the Amazon River, it 


&uthorised increased charges in the case of foreign companies 
which could not otherwise have escaped ruin. When people were 
casting aspersions on the integrity or fairneas of the Government 
in Brazil, let them remember what he had said, and ask themselves 
if any municipal Government in England to-day would modify a 
contract to save from loss a private corporation engaged in serving 
the public. Returning now to the company's affairs, he would 
give & brief synopsis of what had been done during the year under 
review. When the undertaking was turned over to them there 
were three antiquated power houses in operation. To supplant these 
they had erected a new central power house with three generating 
units of 400 Kw. each of the very latest and best type of machinery. 


"Three units were now running, and a fourth unit of the same size 


was in process of erection. This part of the plant was completed 
subsequently to the period under review, and consequently none of 
the resulting economiesappeared in the statements presented that day. 
There were 15 miles of single track in operation, much of it in 
bad order, when the company took over the plant. This had all 
been reconstructed where necessary. 4 miles of the route had been 
double-tracked, and 12 additional passing places had been arranged 
on thesingle-track line. Therolling stock formerly consisted of 26 
cars, most of them in bad condition with obsolete electric equipments, 
80 that usually more than half of the cars were out of service for 
repairs. They had now 32 motor-cars all in perfect condition, with 
modern motors, in addition to which they also had 10 light cars 
without motors which were drawn behind the motor-cars on 
occasions of heavy traffic. From less than 4,000 16-C.P. lamps, the 
private lighting branch of the service had already grown to over 
8,500, and the company had had trouble in coping with the 
demand, owing to the difficulty in finding the necessary skilled 
labour. The public lighting service was effected by means of 320 
arc lamps of 2,000 N. C. P. each. Owing to the bad condition of lamps 
and circuits only about 200 could be kept burning. Now all were in 
constant operation, but if was their intention, and the necessary 
apparatus was already at Manaos, to install an entirely new system 
of lamps, which would give a much greater and more satis- 
factory illumination of the streets, and, at the same time, 
enable them to reduce considerably the cost . of re. 
newals and attendance. All the work had been carried 
out under the direction of Messrs. J. G. White & Co., Ltd., as 
engineers and contractors to the company, who had instructions to 
make the plant the best and most economical of its kind. He was 
pleased to say that the work had been done in a manner which 
reflected credit on both the company and Messrs. J. G. White. 
Mention was made in the report that Dr. Lavandeyra had given up 
the management of the company in Manaos to attend to other im- 
portant affairs, the change taking place about the end of the period 
under review. They all, of course, understood that an engineer of 
Dr. Lavandeyra's standing could not be expected to occupy himself 
indefinitely with the detailed operation of a relatively small con- 
cern like the Manaos Co., and prior to his departure it was arranged 
that he should break in & successor in the person of Mr. E. B. 
Kirk, who had had a wide experience as a tramway manager in 
Ámerica. The company owed a vote of thanks to Dr. Lavandeyra 
as the originator of the enterprise, and for the able manner in 
which he kept the plant in operation with the antiquated and 
decrepit apparatus which it inherited. He concluded by moving the 
adoption of the report 
MR. G. M. BootH seconded the motion, and the report was 
adopted without discussion. 

Dr. Antonio de Lavandeyra was re-elected a director, and the 
proceedings terminated with a vote of thanks to the chairman. 


\ 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List: 


Cordoba Light, Power and Traction Co., Ltd.—472,447 ordinary shares of 
£1 each fully-paid, Nos. 1 to 472,447; and £500,000 5 per cent. debenture stock 
(renewed special application). 

India-Rubber, Gutta.Percha and Telegraph Works Co., Ltd.—Further 
issue of 12,500 5 per cent. cumulative preference shares of £10 each fully paid. 

Manila Electric Railroad and Lighting Corporation, Ltd.—35,000,000 capital 
stock, in shares of S10) each (renewed npplication). 

Mexican Light and Power Co., Ltd.—381,500,000 additional 7 per cent. 
cumulative preference stock in shares of 8100 each. 


The Committee has appointed Thursday, December 8th, special 
settling day in— 
Calgary Power Co., Ltd.—4£250,80) 5 per cent. 30-year first mortgage bonds 


. of £100 each, Nos. Al to 2,568. . 


And has ordered the undermentioned to be quoted in the Official 
List :— 


Calgary Power Co., T,td.— £256,800 5 per cent. 30-year first mortage bonds of 


£100 each, Nos, Al to 2.58. 


Mexican Light and Power Co., Ltd.—81,500,000 additional 7 per cent. 
cumulative preference stock in shares of $8100 each. | 

Montreal Water and Power Co.—Further issue of £25,000 44 per cent. first 
mortgage prior lien gold bonds of £100 euch, Nos. 3,128 to 3,157, 4,906 to 5,000, 
and 6,273 to 6,397, 


Official Announcements re Companies.—The follow- 
ing companies will, unless cause is shown to the contrary, be struck 
off the register within three months, and will accordingly be dis- 


- solved :— 


Economic Boiler Co., Ltd. 

Economic Smoke Consumer, Ltd. 

Mercedes Electric Manufacturing Co., Ltd. 

Missenden and District Electric Light and Power Co., Ltd. 

National Automatic Light Controller (Spark’s Patent) Co., Ltd. 
Societé Anonyme des Aceuinulateurs A. C. S. (Systeme de Bednetf), Ltd. 
Switch Electric Lamps, Ltd. 

Traction Batteries, Ltd, 
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MARKET QUOTATIONS. 


Wednesday, November 23rd. 


CHEMICALS, ac. MEM nee 

a Acid, Hydrochloric eo es per owt. 67 ee 
a. Nitrio .. ee ee ee 70 22/- es 
4 n. Oxalio e ee ee eo »" 98J. ee 
B n Bul hurio ee oe ee 50 6/6 . 
a Ammo ac, Sal oe ee oe ” 42J- ee 
a Ammonia, Muriate (crystal) . per ton 22 ee 
a 90 90 ee ee ee » ee 
a Bleaching powder .. è vs 8 #5 10 T 
a Bisulphi e ot Carbon oe ee 0 £18 oo 
a Borax ee ee ee ee ee 95 216 ee 
ae 8 %) ee ee n ps . 
& r p ee oe oe »" m 
a Lead, Nitrate ee es ee n £25 eo 
& „ White Sugar i» ae t £98 10 ae 
a 50 Peroxide eo ee ee 9 £83 * 
a Methylated Spirit. as .. per gal. 9/0 vs 
a Potassium, Bichromate, in casks per Ib. nS m 
a Potash, Caustic (75/80 M) .. per ton a 
a 70 Chlorate eo eo ee per lb. D oe 

Perchlorate T " : . ee 
a Potassium, Cyanide ee . 50 d. M 
a Shellac ee ee ee ee per owt, 85⁵ / 8 / dec. 
a Sulphate of Magnesia .. per ton £4 1 és 
a Bulpbur, Sublimed Flowers... " £6 10 - 
8 n Reoovered S ee s £5 10 s 
a Lum ee ee ee " 25 ae 
2 Boda, Caustic (white 10%) PNE: £11 5 
r SNNT Chlorate oe We ge per Ib. Er ee 
a » ig? desea ee oe eo per ton 6 se 
a Sodium Bichromate, casks ee per lb. gd. T 
a „  Cyenide (basis 100 . bi 14. e» 

METALS, &c. 

b Aluminium ote, in ton lots .. perton £80 is 
b 60 Wire, in ton lots eo 99 £113 ov 
b Bheet, in ton lots ee » ý £190 . 
p Babbitt’s metal ingots .. —.. „ £88 to £145 : 
c Brass (rolled metal 7 to 1 basis) per lb. Eid. : 
€ „ Tube (brased) ea ee » Bád. $ 
[^| 90 (solid drawn) ee » 7 ° 
c " Wire, besis ee oe ee [] a ee 
c Tubes (brased) .. : » à 
Cc 7] (solid dra ee 
„ Bars (best selected) .. per ton £73 T 
E » o0 ee oe e 90 £178 ee 
z e oe eo » £73 e 
e „ (Electrolytic) Bare .. 75 460 we 
e " »" ee ve £76 ee 
e ve "n ee » £08 15 e 
e [I] ,» H.O. Wire per Ib. 8d ee 
f Ebonite Rod ee ee ee [7] 6/- [EJ 
f 90 Sheet oe ee [E] » 6/6 
n German Silver Wire oe T " 1,11 : 
& Gutta-percha, fine.. - as bi ae 
h India-rubber, Para fine .. s " 6,23 làd. inc. 
4 Iron e warrants) .. per ton 49 5 sa 
„ Wire, gar, No. 8, P.O. qual, » £14 Us 
g Lead, Eng wre ik ee we " £.876to 213 12 6 ino. 
m Manganin Wire 0. 98 oe eo per Ib. 6/6 ee 
g Mercury .. T T ee per bot. £8 ee 
d Mica (in original cases) smal) .. per ib. 6d. to 18. ee 
„ " 0 medium ” 9/6 to 4/- ee 
d « large .. " 4/6 to 8/6 oe 
p Phosphor Bronse, plain oaati n 11d. ee 
p " „ rolled bars & s 1,03 ix 
Pp 5 % rolled strip & sheet ři 1/1 
o Platinum ee ee oe eo per os. 1€0J. 
e Bilicium Bronse Wire. ee eo per Ib. 9d. eo 


r Bteel ue in bars.  .. ber ton £56 js 

g Tin, B lish) — . ne m £167 to £168 £2 ino, 
n Wire, os. 1 to 16 ee eo per lb. 1/10 ee 

Pp White Anti-triction Metals  .. per ton £46 to £150 T 
k Zino,Bb't(Viellle Montagne bud.) „ 429 15 


Quotations supplie by— 
a G. Boor & Co. d Bolling & Lowe. 5 
b The British Aluminium Co., Lid. k Morris Ashby, Ltd. 
€ Thos. Bolton & Bons, Ltd. . 4 Richard J & Nephew, Ltd. 
d F. Wiggins & Sons. m W. T. Glover & Oo., . 
P. Ormiston & 


n P. Bons. 
f r Gutte Sh and ` o Johnson, Matthey & Oo., Ltå, 


Telegraph Works Oo., Lid. p 
James & En . W. F. 
14 ill 4 G0. r Dennis & Co, 


Amazon Telegraph Co., Ltd.— The directors’ report as 
abstracted in the Financier states that the accounts for the year to 
June 30th show that the gross revenue amounts to £86,662, and the 
total working expenses are £49,922, to which are added £29,047 
for debenture interest and cost of issue of new 6 per cent. deben- 
tures, leaving a balance to the credit of the revenue account of 
£7,593 for the year. The outstanding 6 per cent. debentures 
(£67,500) were paid off in December, 1909, and the old 5 per cents. 
(£129,700) were partly changed into new debentures, and the 
remainder drawn for redemption in June, 1910. The sinking fund 
of these issues, amounting to £58,522, being thus set free, has been 
taken back into revenue as against the expenses, amounting to 
435,229, which have been transferred from the capital expenditure 
uccount, and the balance, including the year's surplus, reduces the 
debit balance standing against the revenue to £18,493. 


Richardsons, Westgarth & Co., Ltd,—According to 
the directors’ report, as summarised in the Times, the profit for the 
past year has been £15,142, and after paying debenture interest and 
directors’ fees, there is & debit balance of £3,108 on the year's 
working. No preference dividend has been paid since April, 1908. 


STOCES AND SHARES. 


Tuesday Evening. 

THAT expectation, mentioned here last week, of Stock Exchange 
business being dull up to Christmas has been pleasantly dis. 
appointed, for in many of the markets there is a good deal of trade 
a-foot. Prices, too, are on the up-grade, especially in the Home 
Railway market, where there is quite an eager demand for stock. 
The. political crisis, and its result, have already been discounted in 
the Stock Exchange, where opinion leans to the view that the 
Liberals will be returned with an inconclusive majority in the 
coming General Election. = 

It is somewhat remarkable that, in the scramble for Home Rail- 
way stocks, the electric issues should be more or less cold. 
shouldered. Central Londons are out of favour. City and South 
London remains weak at 27. Certainly there is a good rise in 
Metropolitan District Ordinary this week, the price gaining 14 on 
the attractions of the stock being pointed out in the Press ; upon 
this, the Preference rose 34 to 853, and those readers who took the 
advice tendered here not long ago to buy the stock at 80 might do 
well to remember that a good profit in the District is worth twice 
as much as one further away. 

Electricity Supply shares are merely quiet, with few features 
worth particular mention. Chelseas eased off a little, and Metro- 
politans, with St. James’s and Westminster's went } lower. There is 
no premium to be obtained on the new Westminster Preferences, the 
" letters" being quoted at nothing to sixpence premium. Probably 
a bid of threepence premium would bring'out shares. 

Metropolitan Light and Power Common is easier, and Canadian 
General issues remain dull at 106 and 119} for Common and Pre- 
ference respectively. Shawinigan at 1121 lost part of ite last 
week's advance. Mexico Trams continue to decline, losing 2 points. 
Rio Trams keep in the neighbourhood of 1053, and the 5 per cent. 
Gold bonds, on which a coupon is due on January Ist, attract a 
good deal of attention at 101—much more, in fact, than the 5 per 


cent. Mortgage bonds, which stand'at 921. 


London United Tramways Preference recovered } of the decline 
caused by the recent death of Sir Clifton Robinson, but the Deben. 
ture Stock has not changed. British Electric Traction Preference 
are still moving up, and show another rise of $. The Second 
Debenture stock has attracted attention, and is 3 points higher. 
British Columbia Electric Preferred put on 2 points again, thus 
getting to 126, while Anglo-Argentine Tramways First Preference 
are N easier. Bombay Eloctric 6 per cent. Preference at 101 are 
4 lower. 

Telegraph issues of the investment order display a good deal of 
firmness. Anglo-American Telegraphs and Direct United States 
are lower, but the Eastern group is good. Eastern Telegraph 
Ordinary gained |l, Eastern Extensions 4 and Indo-Europeans }. 
There has been a slight setback in the various West India and 
Panama Preferences, although the Ordinary have again improved, 
after their previous considerable rise. There are no alterations in 
the Trust Companies’ stocks. 

The feature, however, in this section, is a substantial advance in 
National Telephone Deferred stock, which had the effect of affect- 
ing, though in a less degree, the Preferred stock and the third 
Preference shares. How to’account for the improvement seems to 
puzzle even theidealers in the market, who admit that there was 
not much floating supply, and that a little demand had an effect 
surprising to themselves. Most telephone varieties, however, are 
firm, and Chili’s at 71 are 102. harder. Monte Video Preference 
regained its small decline of last week. United River Plate 
Ordinary at 745, and the Preference at 5, are both steady. 

Upon a few shares coming in for sale, Reuters shed d of their 
recent rise. Telegraph Constructions are steady. In Electric Con- 
structions the Ordinary have receded, but the Preference and the 
Debenture are still strong. 

Potteries shares have been narrowed in their quotations, the 
middle prices being left unchanged. The application of a similar 
process to dozens of the other quotations overleaf would be an 
unmixed advantage, but the official Stock Exchange mind is a alow- 
moving thing, and only about once every five years is any effort 
made to tighten up the looseness which is so palpably misleading to 
the public investor, . 


———ÓÓÓÓÓ—ÓÓ 


New Electrical Schemes.—As usual at this time of the 
year a number of notices are now appearing in the London Gazette 
setting forth particulars of new electrical schemes which are to 
receive the attention during the next Parliamentary session. 555 
shall publish our summary in our customary way, when all the 


applications have been announced. l TEOT 
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SHARE LIST OF ELECTRICAL COMPANIES. 
0 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing Closing Business done | RU“ || Present 
pie NAMB. or pees S ws last | Quotations | Quotations pies ory or Yield 
Share. youre Nov.15th. | Nov. And. 1010. Fall — | per cent. 
* Ly 
1906. | 1907. 1908. | 1909. Highest Lowest. & s. d. 
25,000 Aman 1 ph Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 3 Pi 6 s Nil. 
988,600 eb. Red. Ios. at 8d % soript all paid Stock | 5 5% 6 5% — 98 — 96 91 =: .. |520 
8288, 196, 000 merian elephone & Tele Rh, Oa $100 | 8 8 8 8 144 —147 144 —147 1 m see 5 8 10 
$58,000,000 | { Do Collat. Trust. 4 219 28,000 and) $1000 49, 4X 4X 4% 9% 06h | 9—90 | . | [4211 
558,460 porri don ics 23 ... | Stock | 8195 | 8395 1£8 4s. ay 66 — 68 - 634— 673 T re — 6 7 5 
8,220,770 | Do. d 0 % Pref. «s .. Stock 6 6 6 6 p — 7 106 —108 p^ 125 — 5 11 1 
TIO do. De Stock | 13% 17 | 8/- | 25j- 261— 27 26)— 27 2643 2 = 112 7 
47,725 nfl Portuguese Tel., 6% Mort. Deb. Btock Red. 100 595,1695 165 b 102 —104 102 —104 ae id s 416 2 
44,000 li Telephone, Nos. 1 to 44,000 5 8% 859 8 8 4— 7 h— 78 a 614 +3 6 7 7 
9,449,176 | Commercial Cable, Sting. 600 year 4% Deb, Sk. Red. Stock 4% 48454 85 — 87 85 — 87 8 , ~ | 412 0 
16,000 | Cuba Telegraph vi ae x ba 10 565 6 6 8i— 71 ; : 3 - 699 
6,000 Do. 10 % Pref. 5s s oe dd 10 10 10 % 10 % 10 pu 17 1 17 , ; 5 15 11 
12,981 Direct Spanish Telegraph, Ord ee ee ae 5 4 * 4 y ^ 4 5 72/6 oe — 5 1 7 
6.000 Do. do. 10 j Qum. Pref. es 6  |10 96 10 V j10 10 8 2 ; n 514 8 
80,000 Do. do. 4à oe, ee 60 b : y! 4i 101 —108 101 — 108 ees 4 7 b 
60, 710 Direct United States Cable 20 48% | 42% 15,— 158 15 — 154 15} 154,6 | — 5 8 8 
338.000 | Direct W. India Cable, 44% Reg. Deb., 1 t0 1,200, R. | 100 % | 4429 | 4 4} 100 —102 . 1004—1024 ‘ + 4 710 
4,000,000 Eastern Telegraph, Ord. Stock š. .. | Btook | 7% 7 7 7 188 —133 184 —187 186 183 +1 532 
2,000,000 Do. 84 % Pref. Stock : 100 8496 | 84% | 84 84 88 — 85 — 84 2 | 42 4 
1,896,706 Do. 4% Mort. Deb. Btock Red. Stock | 4% 14% 14 4 100 —102 100 —102 101 T .818 6 
800,000 Eastern Extension, 1 and China Tele. 10 79251792851" 7 124— 123 1 — 191 1241 1 +3 512 0 
152,400 Do. 4 96 Deb. Stock. Stock | 495,14 96 | 4 4 100 —102 100 —102 1 è es 818 6 
900,600! { Bast. O PARIS: Tol 4% Mi. Db, Mauritius) 95 4% 4 44 4% 99 —101 99 —101 9 | . | „ | 819 8 
181,127 | Globe Telegraph and Trust... is is 5a 5i 6875 1 1 1 1 105% x 5 9 5 
181.127 Do. do. 6 % Pref... as ee 6 6 6 1 1 1 1 189, 18} ais 478 
150,000 | Great Northern Telegraph, of Copenhagen. . iss 20 18 * 81 aly „ x 494 
17,000 | Indo-European Telegraph Va es 2 ia 18 18 18 524 — 543 63 — 65 544 940 ti 518 7 
$41,380,400 Mackay Comp es Common .. we 8j 4 4i 94 — 97 94 — 97 ds ds PT 478 
$60,000,000 Do. 4% Cum. Pref. .. - a 4 4 4 75 — 80 76 — 80 is sd 500 
„ 994,190 | Marconi's Wireless Telegraph be Wi N N Nil $ i . s m Nil 
- 92680 | Monte Video Telephone Co., Ltd. Ord. .. Ps 6 |6 X% 6 1 1 ; i 600 
- 80,499 Do. do. do. 5 96 Pref. n: 55050 5 5 22— 23 rt bs 5 8 4 
2,225,000 | Natiónal Telephone, Pref. Stock  .. a ex 6 5 65 6 105 —106 1064—106 "m 105 + 519 8 
8,725,000 Do. do. Def. 8tock T "à io 595,16 N 6 1284—1254 128 —130 129 + 412 4 
15,000 Do. do. 6 % Oum. 1st Pref. . 695,106 % 6 10)— 1 iot- 1 i 6 10 4 
15,000 Do. do. 6 % Cum. 2nd Pref. 6 6 56 Em 10 10$— 1 10 Ee es m 610 4 
R Do. do. 5% Non-cum. 8rd P., 1 to 250,000 5 5 55 5 9 5 5 + %& | 410 0 
2,000,000 Do do. 40 Deb. . is 84% | 84% 84 984—1 1 is 8 9 8 
1,968,593 do. Deb. Stock Red.. 45 1 4 99 —101 99 —101 100} 100 24 819 8 
179,818 Oriental Telep. and mies, 1 to ILOA; foliy paid.. 7% 8 8 1 1 1 iff ia 8 414 10 
60,000 Do. 0. do. $ 6 «€ 6 y, ^ 6 1 — 1 1 1, oe ee ee 4 7 8 
196,955 Do. do. do. Red. Deb. Stock. 1951 4 — 90 — 90 894 Ps 4 811 
99,400 | Pacific & European Tel., 4 4 uar. Debs., 1 to 1,000 191 4 z —1004 185 aa 819 7 
1467965 Telephon Co. ot Egypt, 4 44 % Deb. Hed nn 440 40 4 90 1004 à 1004 : ed 9 7 
" eiepnone 0 n s ee ee . "t — . oe oe oe 
8,042 | Submarine Ca E ae 6% 6 % 6 «| 181 — 181 —184 vu , — |497 
120,000 | United River Plate Tele} hone | 8% 18% 5 7 d- Ta 7 Tye "a 74 71 M 5 7 7 
40,000 Do. 50% Qum. Pref., Nos. 1 to 40,000 8 5 54 |. BR BR 5 — 5i 5 4 611 
80,008 W. Coast of America, I to 30,000 & 58,001 to 58,008 24% | 28% 23 © 1 13 | lam leg ER. ag ia 412 8 
150,000 | Do. 4% Debs.,1 to 1,500 guar. lir rp Sub. Tel. 415 1 4 — 993 1 T is Y 319 7 
201,980 | Western elegraph; „Lid., Nos. 1 $4 7 7 7 133— 14 1 1 184 "S M 5 0 0 
800,000 Do. 4% Deb. Stock Red. Pe 4 5 14 4 100—102 1004—1 Fo aes + 4 818 1 
88,821 | West India and Panama Telegra oi m N N Ni l— 1 13 113 29/. 26/104 2d Nil 
84,668 Do. do. 6% Cum. Ist Pref. T 2 6 6 10—1 1 s — 515 8 
4,660 Do. do. : Cum. 2nd Pref. $4 £2 143 91— 1 10 , -i 6 00 
80,0002 Do. do. Debs., Nos. 1 tol 800 " 5 5 102 —104 102 —104 . » > 416 2 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
| | | | 
640,000 5 Trams, 5% Cum. lst irr d - M ed t 5 % 13- 5A | 4— 5 98/9 | 9gj. f | 418 9 
500,000 Do. % 9nd Pref., 800,000 to 1,800,000 | 5 | |. ahs ERE: 44— 43 | 4à— 43 90/7 | 90j- | MORS 
4,465,074 Do. Deb. Stock „ Stock | . 4% 4% o —ox | 98 — 933 93à |^ 994 | 4.5.7 
332,88 Auckland E. MA 5 %, lst Mort Deb. Stock 100 595/,595,|595,|595 | 108 —105 103 —105 Ww >$ | 415 8 
,000 | Babcock & Wilcox, 1 to 530,000 s 1 20 9, 90 95 90 % 24 % 58— 53 bà— 52 53 511 | 41 6 
100,000 | Do. do. 6 % Cum. Pref., 1 to 100,000 N 1 6 5 66 6 95 18— 13 li— 1j i 4 0 0 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. * 100 82 Y 2% * y- E ^ 7 5 9 7 
| British Columbia E. Rail Def. Ord. Stock .. E 100 69$ |895| 895 | 8 95 146 —150 146 -—150 1483 re * 5 6 8 
400,000 | Do. Ary Ord. Stock . ae .. | 400 5 % 5 66 122 —126 124 —128 1261 1244 +2 418 9 
400,000 | Do. 5% Cum. Perp. Pref. Stock .. 100 |5%/5%/5%/5%! 110 —113 110 —113 1113 d — 4 8 A. 
233,000 Do. 4} % 1s st Mort. Deb., 1 to 6,250 .. 40 41% | 44% | 44% 43% | 100 —102 100 —102 X 488 
212,600 Do. 44 9 X, Vancouver Power Debs., 1 to 2 2.900 100 44% 44% 44% 44% 100 —103 100 —103 1 si T & T. 9 
133,301 | British Electric W Y » 10 Nil | Nil | Nil | Nil 1— 8 i— 5 16/- 12/6 2 Nil 
161,437 Do. do. of Cum. Pref. i 2 10 6905896 | 14% | Nil 941— Bł 39— 4 | R0 71/8 + 2 Nil 
1,478,658 | Do. do. , Perp. Deb. Stoc k .. | Stock |595,| 595] 59515 96 88 — 92 83 — 92 | 903 884 i 5 8 8 
528.996 | Do. do. 430 Y 2nd Deb. Stock Red. 100 44% | 44% | 44% | 44% 69 — 74 72 — 77 73 70 +3 5 16 11 
100,000 | British Insulated and He Isby Cables y "E 5 10 % 10 % |10 % |10 % 63— "1 63— "1i 61 * T 6 17 11 
100,000 | Do. do. 6 95 Cum. Pref. * * 5 6 6 6 6 . 51— 6 50à— 6 e 5.—9 D 
500,000 Do. do. t} % Ist Mort. Deb. Red... 100 44% | 44% | 44% | 44% 101 —104 | 101 —104 | 103 4 6 7 
201,5791 British Thomson-Houston 1 96 1st Mort. Debs. .. 100 4195 | 44% | 44% | 4196 98 —101 98 —101 | y. 21 49 1 
( British Westinghouse 6 % Pref., 1 to 200,000 anc r oe xi va = i . ; $i 
400,000 ts it g 0 ts 75,000 | 5 Nil Ni | Nil | Nil — A] A 4 s 7/6 si Nil 
1,316,953 Do. do. 4% Mort. Deb. Stock 100 4 % 4% 4% 4% 59 — 61 69 — 62 Pe . M 6 9 1 
50,000 |; Browett, Lindley & Co., Órd. : 975 um 1 Nil | Nil Nil Nil J$-— th 1n— ta Y z5 - Nil 
50,000 Do. do. 6 9% Cum. Pret. 1 Nil | Nil | Nil | Nil | 14/6 to 15/6 14/6 t to 15/6 A Ic k: Nil 
140,976 | Brush Electrical Engineering, Ord., 1 to 105, 731. 2 Nil Nil Nil Nil 0 — à five. | e^ > 5 Nil 
900,000 | Do. do. Non-cum. 6 %, Pref.., i. 2 Nil Nil Nil Nil 0— 8 0— 4 js m * Nil 
12,000“ Do. do. 44 œ Perp. De b. Stock Stock | 44% | 44% | 44% | 44% 87 — 42 87 — 42 10 14 4 
125,000“ Do. do. 44 9 ó Perp. and Deb. Stock. Stock | 44% | 44% | 44% | 44% 23.— 27 23 — 27 | 18 19 3 
137,610 | Calcutta Trams, 1 to 137, 610 JT. 5 8 96 | 6 95 | 48% | 44% ME ER SE | 95/. 410 0 
45,304 | Do. 5 % Cum. Pref. , Nos. 1to 29. 390. 5 5 5 0 5 0 | 5 96 14— 53 44— 53 5, 117 7 
850,000 Do. 44 % 1st Deb. Stock 100 44% | 44% | 48% | 44% 98 —101 98 —101 49 1 
35,000 Callender's Cable C onstruc tion shares ga et 5 15 95 15 % |15 % 10 96 9 — 94 9 04 "E 7 
40,000 Do. do. Cum. Pref. . ir T 5 5 0 5 5 5 «€ 4}5— 59 415 la 4 5 9 
800,000 Do. do. 44^ Ist Mort. Deb. Stock Red. | Stock 1495 | 449% | 44% | 44% 104 —106 104" - -106 A 4 41l 
491,222 | Cape E. Trams., 1 to 191, 2) MM 4 * 1 Nil Nil Nil Nil 1 — -4 h — 1 8/- * * Nil 
450,000 Castner-Ke liner Alkali, Í to 450,000 .. ‘ts 1 (896 12 % 123 174% 94-— 38; . . BA g. x 65/6 68/9 — 3 5.7 4 
210,158 Do. do. 44 95 1st Mort. Deb. Stock 100 £395 | 4396 | 4 % | 44% 105 —108 105 —108' f N. A à" Wu . 2 
1,890,690 Central London Railway, Ord. Stock : «e| Btóck | 495 (895, E8195 1.3.96 62 — 64 69- 64 633 628 pax 18 9 
594,655 Do. do. , Pret. Stock ,.] Stock 1 495, (4 95 Ld. 4 96 85 — 87 85 — 8T 854 412 Q 
554,655 Do. do. Dei d. ce + Stock |.4 95 -2 95 20 2 96 44 — 46 4T — 46 46 377.9 
1,480,000 | City and South London Railway X - .. | Btoak 23% | 24% 14 1395 201— 273 263—. 274 Lm TA E 
85,000 - | ODE: & Co., Nos. a2 re 509 T s E 8 5 r5% Nil Ni T: i. Nu: 
"24 -—- b % 1st Mort. Rer. T 8. . B E L h felge « » " » 
100 O0 900 of £100, and 901 11,000 of £50 Red Ji ee 5 % 5 * 6 „ 5 % ^83 — 80 8 — B6 5 17 8 
, f | I 4 
| 
? Unless otherwise stated, all shaxes are fully peto [ From Manchester Share List. 
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SHARE LIST OF. ELECTRICAL COMPANIES, EROR VPE —— t 
ELECTRICAL RAILWAY, MANUFACTURING. AND NDUSTRIAL- COMPANIES. — Continued. Y" 
Present i " NAME M n A | i^ Dividends for the Eo m Good es ended [^ 8 ‘Yield | 
Tigu: GR E d = Share. | I four years. Nov. lötb. Nov. 22nd. | Nov. 22nd, 1910. Fall [pe cent. 
T * 1906. 1907. | 1008. | 1909. | — : Highest 1 Lowest : | 3 E a; 
280,000 Kerr & Co., 1 1 [10% 10% 16% 5 g— | n- u B pesn f 
7105 "De. ate ee eta lt to 805,000 E. A m x: A 7 . of —101 * 4 — T 20- j.. ve 14 : 
* De —À — ov we tty 
60,000 | Dublin United Tan 0 0 6 % Pref., 1 to 60,000 10 6 6 6 % | 6 $ 134— 183 134— 18 "* — 4.4 Nu 
99.361 |: Edison & Swan Utd., u A '' she. , £3 pd., 1 to 99,961 ; 5 ; 13 24 Nil m 1 T E. Em 1 = 1 ME Ax xi! 
RT Po. (A5. shares, 01—017,189 5 43% | 95% | NT Ni Plies si ad = ^ SS. 
po. 4% Deb. Stock Red.. 5ͤß EES ER Te week or - — 6 5 0 
/720 Do. 6 . nd Deb. Stock Prov, Gerts. al pi. Wo 45 65b [So | 500 e É at Ni 
112,100 Electric Construction, 1 to 112,100 .. 2 Nil | Nil | | Nil 11— H 1 i se | 957 HN ots 
81,890 | Do. do. 1% Cum. Pref., 1 to 81,990... 2 7 7% 7 1% i- 1 11 — | | EX ERE 
95,000 General Electrio Os. (1 'Cum.Pref. .- x. f. 10 1595,15 , 5 & 5- 90 m, vata Tw f 415 3 
300,000 do. 496 Mort. Deb. — .. Stock 4 i 4 4% or : E ; B 
78,000 | Gt. IN: & City Rall Pref. Ord. “A” 4%, e 10 4 % 8% | Nil) Ni} - d- S E NET mE. z IP 
N ak Mon Dess. 4 100 8 g- 5 $ Ue | | yaa 102 E 85 ` | aiw 
. o we e | 9 4 — : . e n 
«0000 „ NON ONE is s ; ae vi $ is t. 4 | I p P : | d a | n : 
150,000 Do. do, 1 Mon. Deb Stock | Stook de 44% | 4405 ae 1014—10% 107 109 = | m ‘ 3 à 
50,000 India-Rabber, Gute pételie: & Telegraph Works 10 " 177 10 & iu % |10 96 15 — 15 ; — : | ! ae Mm 
87,500 Liverpool Overhead e Ord. . ‘10: | Nils $ | Nil 2 b- 1 me MED | 25 | i aki 
10,000 |+ Do. Pref., fully paid 10, 5%15% 5% 96 3 i | E. : | 5 
860.900 London United Trams. [rara 0 3 T1 Nil | bs là— 2 H- i | Nil 
U 0 0. ee ee ee oe ] . 
125,000 Do. do. Cum. Pref., 1 to 125,000 10 5 , 5% 87 j- 2 a 51 | "e | 83/14 | +h LE 0 
` 1,649,990 | Do. do. Ist Mort. Deb. Stock.. 100 TE: 4% 1% 4% 67—T71 67 — | 67 | 12 . 1588 
5,139,062 | Metropolitan Consolidated > 10 | 1% | 4% | 41%] Sh 1 — ME NEU | novala, 
8.285.000 Do Dub e Ns vi : t. » 10 | Ra | Ra | NT NR 33}— 233 1 — 257 ` | 25 | 993 | 43 gM E 
, 891,897 | Metropolitan Electric Trams., Ord. en] d mn yx 5 — R 1 3, i | | es. 
814,016 Do. , do. . o Detd: | a 1 | Nil | Nü | NI | . 12 is ls / Ss 5.01 
* 600,000 Do. do. ' 5% Cum. Pref. . 1 5 % 5 5 * 5 96 2—. $3 o3. ini" f- ib ee ee 
$10 89:900 | Mexico Trans Go Common Bb sk E Stock Red. | 100 | 44% | 44% | 4% "ds 144 LIN 192 —194 194 a4 —9 | 4169 
, exico Trams mmon Btock . oe es ag ya = — f EE UMS 
$9,000,000 Do. ~>" Jat Mort. 50 rear 5 % did. Bas. ii .. „ [59,1595,| 977— 98 9-99 - seg | Vi jocis d 6 
Fere 8 ee Cam Ec ues l H & 5 $ x % s% A = d* | ys 1078 — 7 5 6 
U Cum e en ae ee Pt e g um j ] n . p 5 8 5 
345,000 x Do. 41 % Deb. Stock .. ..| 100 | 44% | 44% a% 115 D= 83 xd 80 z% Á : HR 
; elegraph Construction and Maintenance. 12 15 % P d : 8118 
140,000! Do. 4% Deb. Bds., 1 to 1,500 Red., 19008 | 100 4 & 4 4 4 101 —108 101 — 103 1007 400 ae 
833 Underground Sectio Railway, 6% Prior Lien .. : bis sa A m p =~ E zu mE en a | ing 
4,900,000! Do. do. Gr income Rondo CEDE CX Ms 87 — 39 87 — 80 | K E E 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,686 1 | Nil 10 5 $ Nil i— i i if i gag ee 
68.666 Do. 6%C.P., 80,001 to 80,000 & 125,001 to 14 1666 5 — | 6 6 8% 1— 1 1— lg |. | d LAM. 
945496 | Do. 4% lst Mort. Deb. Stock.. 100 | 4% 4 1% [4% 6 — 70 | 6 — 50 — 31 
P^ ux ELECTRICITY SUPPLY COMPANIES. | 
l hog | | 815 7 
80,449 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 1 10 10 % 10 96 7 | ‘ he | . 
nu | Do. do. 1 Cum. Pret. 5 7 E 7 1$ 100 = I m | Ar 
400,000 Central Electric Supply 4 15 Guar. Deb. Stock .. | 100 4 4 4 4 : iie ary . | SEE 
89800 Charing Cross and Strand pice goa z > P : pA i 4 : P b (ae E] m . ES EET T 
* $ O. um re 4 7 M BEL ig Y * y 
4 peo ee ea CE IE HET TER IENEN 
> , oc $ t wa 3 ‘ 
` ' 49,86 Chelsea Electricity Supply, Ord. = 5 4% n lD % 34 MN our i $04 
175,000 Do. do. 4% Deb. Stock Red. .. | Stock 2 ! 4495. ag | 43% 99 —101 |. : ] 1 
70,595 | City of London Elec. Lighting, Ord, 40 ,001—110, ic . 10 6% 6 & 6 7 96 1 — 1 — 118 . ae" 
40,000 Do. 6 Cum. Pref., 1 t6 40,000 `.. 7-10 | 6 6 16 % 1625. 11j— 134 A 8| . pne (d 4 
400,000 Do. Db. Stk. e =. | Stock 5 % 5% 15 9, 16 96 | 190 —1 " — E 
£00,000 Do. 44% ma. Db. St. ~.. |. 100 | 4396 | 4395. | 44% ES 1 03 P | NECS 
0000 | County of Durham Electrical Power, Ord... | :. 8 i212 NU | RU $e e as . 15 
- 0. e BV. ee ee ee ; Vo 
' ^ 950,000 Do. do. do. 5 & 1st Mag Deb. | Stock |.” |. ie à 5 o | Sa qu "s 
CCC ot idk de ! 
. . e | . i 
400,000! Do. do. 44 €, Deb: Stock. ` . | Stock | 44% | K | 4 $ | 2 104j—10? a B | x | : 9 1 
400,000 | - Do. do. 44 % 2nd. Dob. Stock. | Stock 4% ab% | 40% 44% 98 —101 8 % VE 
80,000 JP aeons Electric Co ration, Ord. Shares.. [| ,6 | Ni Nil il il 11— j és). on fes Mil 
80,000 do. % Cum. Pref. 5 3% Nil | Nil Ni! nt n 8 E i | 515 6 
480,500 do. 44 % let Mort. Deb. Stk. 100 | 44% | 48% | 44% | 44% b 54 EM 
$8,150,000 Electrical Dev.Co,of Ontario iat ts. Gold Bada: $40 |... | os d & ^ c i — " 3 11 
10,000 | Folkestone, 1 to 10,000 . . 5 905 LR 5395 | 5496 1 e k 1 
10,000 Do. 5 J Cum. Pref., 1 to 10, %% m . 5 AE AEN AEN: 105 ii $2 | dr 
90,000 44 % lst Deb. Btocecn . | 10 | 49% | 4496 2 44% 99 — s 4 5 
15,000 Hove 1 to 16,006 . si 5 9 % | 84% | 84% | BAY 64— ids i o iW 
$1,876,000 Kaministiquia Power Co., 5 % Gold Bnds.. .. | 100 "m 5 $ 15 % 103 —105 i 034 | 5s rarer 
. 21,000 | Kensington and Knightsbridge Electric Ord. 5 1095 10 % | 8% 8 | 61— 71 VVV 
80,000 Do. do. do. 4% Deben Btk. ; Stock |4 & 4% 4 [4% 93 — 95. i | „ 
38000 monger 55 1 on | : H 55 ^ hà 4 & vs F — 51 je. à | jni 
* re s] ee Í oe i e ee 0 
882,855 do. 4 F (4d 4% 90 — 93 | sacl ee | ET Em 
900,000 Metropolitan Electric Supply, 1 to 100,000. — 5 | 8 % | 65 | 5 % 5 — 85 — 388 i 417 4 
76,121 | 4à % Cum. Pref. 1—71,106 . 6 4% | 44% | 44% Y 4g 4 4&— 4d i M 
235,000 . 4) % 1st Mort. Deben. Stock | Stock | 44% 4% | 44% | 44% | 102 —106 103 —105 | "i E | „ 
248,000 | % Mort. Deben. Stock Redem. ' Stock % | 8496 | 34% 3 2$ 82 — 85 . 82 — 85 | as E 50 6 
$6,000,000 Maxis Electric Light Co.,5% lst Mtg. Gold Buds 100 5 5 0 5% 5 89 — 90 HHÀ— 900) 903 2 ! (01 
13,685,000 De. Light and Power Co., Ltd., Common .. | $100 .. 14 X, 33% 74 905 — 60 90 — 91 | 105 1208 $4 
. $2,400,000 do. e Cum. Pref. Btk. | Stock | .. | .. 7% 7 105 —106 1054—1064 957 95 : | AE 
12, 000, 000 do. 5% Ist Mtg. Gold Bnds. | 100 ... 5 5 4 9s — 94 93 — M 88 4 1 0 
. 250,000 Midland Electric Corporation, 44% Ist Bere psp 100 4376 | 4396 | 44% | 4$ 96 — 98 o 2 - | 212 9 
180,491 | Newcastle-on-Tyne, 1 to 187,500 5 18% 8% . „„ 4— 5 4 — 5 8 le : 1 
181,500 Do. 6 % Pref., 1 to 187,500 . 5 5 „ 5 5 ο 5 „ | ER 4 4 4 is — poe 
150,000 | { North Metre Meet d Rae Tae 8) 00 „ % mo | 9 — 99 | 9; | o. 
' 3 — 19 — 13 » »" 57 
10,852 | Notting Hill Electric Lighting : "ma 10 1 70 va a. | 12 — 13 i | 5 3 8 
90,000 | Oxford, 1 to 96 and 407 to 20,310 Bá — 5 5 7 7.17 6)1— 67 61 Gel aay i34: 
119, 644 River Plate Elcty. Co. Ord. .. a ree .. Stock 23% 6 ^ 8 9 225 —235 2 rdi boe do 5 9 1 
sing Bede N rca CM e e e 
i O + os . a | = = oe 5 0 
40000. | Bt. James' and Pall W Peel Light Ord, b > 5 10 % 10 % 10 b. 10 % k: 7 | 4 — a os ey ey 
0,000 : = = Se T 
150,000. Do. do. 3) 5, Deb. Stock Red. * 100 YS BA, BN 84 — 86 | B5 - on | "og 41 ‘9 
12,000 ' Smithfield Marketa Electrío f Supply, Ord. «s 5 | il; Nil | Nil} .. | 2 — 21 24 — 2 BEL | AE e ' eld 
65,000 ; South London Electric Supply, Ord.. 4 3% 4% 595159 — 3 2 — 3 4105 © i EP UT 
180,100 | Do. do. 5 % lat Mort. Deb. | 100 „ . „ 1595 5 % 99 —102 100 —103 8 PSI 
120,000 | South Met. Elec. Lt. v Power, du Dic p s k, - 7005 1 n? | 754 a — A |. = 1 3 . | is 6 16 
142,068 do. O ; j i comes E> um 33 i 53 ^ 3 i . : 10 ! 
224.520 Do. do. 4 l Deb. Stk 100 43 143% 440% 43% 96. — 99 906 — 99 Rn 20:0 8 
" 80.000 | Urban Electric Bupply, Ord. "i i 5 „ S à— 1 — 1 " | 10 0 0 
à 50,000 Do. do. 5% Cum. Pref. * 5 t 5 5 E 5 96 — 9 — 23 2 — 93 “ee oe ve 15 11 1 
915,000 Do. do. 44% Ist Mort. Db. Stk. Red. 100 |: * 43% a% 44% | 79 — 81 P8 | .. 051 e 31 3 
"BOR, 000 Victorii Falli Power Co., Pref. Nos: "t to 608, 000 T -}-- awe —— (5 £ d we. E $ D f- ~ ma E es E Puri p —À — -ep T 3 
100,000 Westminster Electric Nupply, Ord. .. 5 12 p 10 % .10 í— 8 71 — l | H 411 
51,770 Do. do. 4} % Cum. Pref. (Re | 5 4496 4 44% 43% 4 5— 5 6 — 8 — BARI „ 
duced from 5% since 31st Deo., 1905) | | | 


* Unless otherwise stated, all shares are fully paid. 
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EXPORTS AND IMPORTS OF ELECTRICAL ‘Goons DURING OCTOBER, 1010. 
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THE October returns of electrical business show a total for the £224,032 in the precios month ; “the prem sissies some 


exports of £395,454, a figure which, while it has occasionally been recovery, totalling for the month 222.017. 


exceeded d th tains erag Of the various imports into this country, electric lampe valued at 
mal Na Due Jos con nad incid e £66,541, form the most considerable portion, with telegraphic and 


general export business. telephonic material a good.second, at £52,857. As usual, Germany, 
The total includes nearly £150,000 worth of Serie and elec- . Zr a total value of £163, "UR supplied the bulk of the goods 

trically-driven machinery, while cable exports amount to over imported. 

£77,000, telegraphic exports to £73,000, and telephonic exports to India was the most prominent purchasing country during the 

£23,000. month, followed by Brazil, Natal, Japan, &o., and in passing it may 
The import section, totalling in value £205,728, compares with be noted that Canada took some £20, 000 of material from us. 


Registered Exports of. British and Irish Electrical Goods from the United * 


1 — 


it be & p „ 2 2:3 E 
, 23 3 zug " : . wo oa 22 oe 23 LE | 
| i $ | 388 322 3 $ 3 25 93 8 H d 352 838 | 2 
Country receiving exports and importing. : Ep EEE Hi FE. 225 HE 525 is É: HET | Bi E 
2 2 22 g Ea 82 88 S 3 328 
13 1 „ 22) 4 . 285 
8 se ia | | wg | 4 eR 

g £ £ £ £ £ „% & E 4 
Russia, Sweden, Norway and Denmark T 298 | 1,961 | 147 65 768 | 3,627 13 - 515 7,602 
Germany and German West Africa ... ei 424 819 | ... 369 904 2,012 2H "m 45 |. 4,588 
Netherlands kss 888 Wa . 3x T 378 | 3,004 b 27 |. 941 529 — "E I" 76 was . 4.260 
Belgium ... 871 581 46 11 44 | 2,326 Woe. LES cipes ace | 5,929 168 | 9,476 
France, French Indo-China and west Indies 1,157 135 437 48 17 | 2,664 55 170 wed 133 5,205 9, 921 
Portugal .. 31 36 72 46 15 480 iss 7 s 248 |. 54 989 
Spain, Canary Isles and Spaniah West ‘Africa 131 47 94 | cous sea 2,702 m 42 79 9| 3,034 
Switzerland, Italy and Austria-Hungary  ... 126 ves 17 26 T 1,006 | ... us 58 | ... n 1.226 
Greece, Servia, Turkey and Crete 125 222 61 is 8 308 | ... 26 | —.. | 8| 8,646 | . 4,181 
Channel Isles, Gibraltar, Malta and Cyprus... 25 17 56 67 11 69 | ... 5. se 199 101 | 550 
U.8.A., Cuba, Philippines and Hawaii bat 35 60 13 | 380 137 456 | ... 9 367] .. . 953 |. , 110 
Canada and Newfoundland . 841 5,749 | 185 12,361 | 2,387 6,367 450 119 180 20 1,209 19,868 
British West Indies and British Guiana 275 m 23 23 sis 5114 311 .. | 119 419 974 

Mexico, Central America, as and : i 
Venezuela m deli m 73 | 4,685 15 14 100 | 1,646 sae See 888 59 82 6,571 
Peru, e and d Bolivia zo eae € 150 20 266 437 39 113 175 2 | 26 | 7,669 8,897 
Chile us Ves vs 885 303 73 179 528 38 | 1,704 88 | 1,195 13 73 4.144 
Brazil ise eae ses eis 9] 6837, 1272 636 | 253 | 1,217 | 5,204 | 1,119 269 10 1,886 36,821 | 49,224 
Argentina 8855 885 n ... |. 1,008 | 6,128 86 | 1,370 336 | 8,517 | 500 | 2,222 -- 46,730 | 2,644 | 29,141 
Egypt and Tunis s Sé 214 100 | 160 78 Pss 629 | 253 106 31 | 120 228 | 1,919 
British West Africa and St. Helena Ma - ek 105 | 1,268} 23 188 | 2,601] 2 ^ 3| oe |.. |. 476, -4,666 
Cape of Good Hope ee . | 1,101 | 1,695 531 840 e. | 1,670} 733 160 | 45 601 367 | -7,202 
Natal T ; „ chee .. | 2,071 | 10,602 | 1,172 890 642 20,075 173 | 162 25 64 8| 35,783 
Transvaal and Rhodesia ss 958 | 2,986 105 | 680 ‘eas 1,493 | 1,245 3 30.| 19 826 7,844 
Zanzibar, Brit. East Africa and Mauritius . Vis 123 TIE UE 95 es 368%, dc x 11 41|. 616 
Madeira and Portuguese East Africa... ahs 186 47 43 22 49 | 1,039 28 25. m E 1,365 
China and Siam.. PA i „ I 555 332 126 343 3,186 1,479 623 88 196 | 8, 038 
Japan and Korea .. „ 517 7,716 2,388 19 973 12,837 2,719 46 | . 2,155 | 4,792 | 34,162 
Java and Dutch West Indies 5 15 K 1 106 .. ane we | 26 - 159 
India |...  ..: .. . 2,509 | 12,972 2,722 2,691 1,815 26,214 816 2,547 332 353 97 | 53,068 
Ceylon ... 141 571] 27.| 102 184 817, 122 2 sae 445 2,411 
Straite Settlements and | Fed. Malay States 119 316 1004 121 11 1.210 145 104 | ... 576 | 320 4,022 
Hong kong eso | 274 358 25% 1397 1.72429 1 cca. ae ON ate 48 1,068 2.879 
West Australia T e wee 372 546 174 736 111| 1,349 | 111 165 13 152 Tan 3,729 
South Australia... — .. — .. — .«. ̃ 517 1,836 67 1,210 .. 848 |... l6! .. | 800°]: 255| 65,049 
Victoria "C si . | 1,944 | 5,715 69 580 140 | 6,775 8 941 | 298, 76 4,133 | 20,479 
New South Wales, 00e c ce 6 e | 2,198 | 3,012 | 114 | 1,404 21 (10:201 | 84 1,554 | 323| 533 673 20,117 
Queensland. ....  .. — m E . 10 36 10 52 45 878 155 71 re 108 si - 865 
Tasmania... . Se. TuS Ms 985 43 9 165 s 53 e 650 — 211 60 1,281 
New Zealand i, . 0. | | 1,062 | 2,389 | 381 | 594 396 | 5,847 | 560 65 13 1,978 156 | 13,441 
db Lus ` " Total, E (21,875 77.150 | 10,764| 16,370 11,507 138, 155| 10 mm 287 |1,660 22,958 72,745 | 395,454 
"Registered Imports into the United Kingdom of Electrical Goods frem all Countries. 

Rüsis Norway, Sweden. and Denmark . ... . 185 , e. © 10 . 854 367 "E 3,991 5,507 
van ee das a . | 2,639 9,413 1,265 39,187 | 1,129 23,752 762 2,527 | 5,691 | 36,167 142,132 
Hold!!! ae. ake, 79 . 3,2799. 835 | 72 | 5l i 83,566 
Belgium ... "ies EE bs. e id 613 . 614 | 403 55 128 2,995 zea d 257 401 6,496 11.962 
France 110 146 | 184 | 2,853 89 502 700, 827 3,448 1,806 10,665 
Switzerland 0 . 39 40; •0— 194 ' 2,005 |. | 289 8 2,555 
Italy se dak zee M „ b. se 4.048 4,186 
Austria-Hungary lus aves ces uu Feng 888 7 600 X C Sas 8 4,089 | 284 | 6,330 
United States. 3.306 35 11398 263 219 8,882 4,081 125 75 6 18,282 


i 


- | Total, 2 6,899 11 769 3,152 66, 541. 1,571 , 39,097 , 5,543 4, 111 13,945 52,857 | 205,485 
Additional inporta: Spain, carbons, £195; T machinery, £14. Canada and Newfoundland, goods, £10 ; machinery, £24. 


5 m E Registered Re-Exports of Foreign and Colonial Eleetrical Ueods from the United Kingdom. 


hus y 


2,858 198 | 518 10,012 22,017 


999,4 


"m | 3,563 


ic sig ail -e WX ux b 2,848 son | . " 


- we se 


TOTAL EXPORTS: 398454. Pee NI "RE-EXPORTS ;, 222,17. Tor Iuronrs: £208,728. 


| Nore —The aboni kpang 1 the eoveral headings are classified —Ü to the uec returns. The first and 
third columns contain many amounts relating to . otherwise n the . doubtless, consisting of similar 
- materials P thote appearing in adjacent columns, - 


B E 2 E are x 2; " 3 
r N " ; 
. D — a m T Sac Seg ro TETUER IETS ETT NORD — | 


TRADE STATISTICS OF 
. SETTLEMENTS, 


. THE following statement showing the imports of electrical and other 
materials into the various Straits Settlement ports in 1909 is taken 
from the recently iesued trade statistics; the figures for 1908 are 
given for purposes of comparison, and notes of any increases or 


decreases have been added = 


1908. 
psi Dollars. 
Electrical goods (not otherwise shown ).— 
From Great Britain svi 43,000 
„ British India 7,000 - 
„ Belgium vx 2,000: 
» Germany... 2,000 
„ Italy.. 3,000 
„ Other countries 1,000 
Total ete ece 58,000 


Gas und electric lighting muterials,— 


From Germany ses :2,000 
» Great Britain - Vals 130,000 : 
[7] United States i TI 11,000 
„ Other countries 2,000 
| Total 145,000 
Telegraph and telephone materials,-— 
From Belgium 3,000 
„ Germany ... : 17,000 
» Great Britain wae 543,000 
" Other countries 8,000 
Total. 571,000 
Tramwa y and railway materials,— 
From Belgium... |. . . 814,000 
- 4. Germany... T — — 
V "Great Britain 502,000 
„„ Australian... o 46,0000 7 
„ Other countries 2 27,000 : 
Total T es 659,000 
Machinery.— 
From Belgium... ^..." 35,000 
» Denmark .. vs 65,000 
„ France e a 7,000 
» Germany 45,000 
» Holland 27,000 
» Great Britain 1,409,000 
» United States 56,000 
» Other countries 116,000 


1 Total zs 


Lamps and lampware.— l 


From Belgium 41.000 
„ Germany : 128.000 . 

» Great Britain 65.000 

„ United States 15.000 

» Other countries 29,000 

Total 244.000 


. 1,290,000 . 


1909. 


‘IMPORTS INTO SINGAPORE. 


. 1909. 


Dollars. 


140,000 
2,000 
3,000 
2,000 
2,000 


149,000 


5,000 
80,000 
1,000 
2,000 


88,000 


1,000 
104,000 
8,000 


125,000 


35,000 


1.000 


330,000 


18,000 


415,000 


2,000 
39,000 
13,000 

1,598,000 
43,000 
159,000 


1,854,000 


10.000 
144,000 
75,000 
9,000 
12,000 


250,000 


IMPORTS INTO PENANG. 


Electrical goods (not otherwise xine). — 


From Great Britain 12.000 

^ n Germany ; 11.000 

„ Other countries 1.000 
Total s 


Gas and electric lighting materials, — - 


From Germany 3,000 
„ Great Britain 30,000 
Total 33.000 

Telegraph and telephone materials — 
From Great Britain 1.000 
Total 1.000 

Miele. 

From Belgium ee 1,000 
» Germany 26,000 
„ Great Britain 260,000 
„ United States 6,000 
„ Other countries 13,000 
Total wee 306,000 


24,000 


21.000 
1.000 
1.000 


26,000 


2,000 


— — 


2,000 


1.000 


1,000 


35,000 
313.000 
53.000 
22.000 


375,000 


31,000 


STRAITS 


Increase or 
decrease, 


Dollars. 


+ 97,000. 


— 5.000 
— 2,000 
+ 1,000 
— 1,000 
* 1,000 
+ 


— — 


—1244,000 ` 


— 65,000 
— 65,000 
— 5,000 
— 6,000 
— 14,000 
+ 189,000 
— 13,000 
+ 43,000 


-+ 64,000 


+ 6,000 


+ 16,000 
+ 10,000 
— 9,000 
— 17,000 


+ 6,000 


+ 9,000 


B 2,000. 


— 3.000 
— 28.000 


— 31,000 


＋ 69.000 


7.000 
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1508. l 1909. Inerease or 


dec'ease. 
Railway and tramway materials.— DE 
From Belgium Ty ove 21,000 —— — 21,000 
» Great Britain e. 49,000 — == 49.000 
Iota. 70,000 — — 76,000 
Lamps and lampware.— z 
From Austria eee ecc . 2.000 2,000 = 
.4, Belgium M4 a Ws 2,000 1,000 — 1,000 
„ Germany... ove 31,000 37,000 + 6,000 
„ Great Britain 32,000 31,000 — 1,000 
„Other countries. 5,000 4,000 — 1,000 
‘Total se, ae 72,000 75,000 + 3,000 
TwPoRTS INTO MALACCA. 
Electrical goods (not otherwise shown).— 
From Great Britan — 1.000 1.000 
Total cas aud — 1,000 + 1,000 
Telegraph and telephone materials.— 
From Great Britain 2,000 2.000 — 
99 Other countries: wee 1.000. TT D 1,000. 
Total 3.000 2,000 Ec 1.000 
Tramway and railway materials.— . 
Total Seed: da 4,600 1,000. — 3,600 
Machinery.— E | l 
From German 12,000 | -- — 12,000 
„ Great Britain 5,000 6,000 + 1000 
„ Other countries... 1,000 2.000 + 1.000 
Total eco ene 18,000 8.000 TOS 10,000 
IMPORTS INTO LABUAN. 
V lectrical goods (not otherwise shown ).— 
From Great Britain we c 18,000 T 
Machinery.— | MM" 
From Great Britain T : 19,000 i 
,a Holland.. 36,000 ii 
Total 33,000 S 


Fot formally ineluded in Straits Settlements and figures 
therefore not available. 


= N.B.— Dollar = 2s. 4d. 


CHARGES FOR ELECTRICITY. 


. . [FROM A LEGAL CONTRIBUTOR. ] 


AMONG the industries which are supposed. to be destined to pese 
gradually from the hands of private to the hands of public owners 
that which relates to the supply of electricity, takes 5 
prominent place. By an Act passed some 30 years ago, * 
time limit was placed upon the private ownership of electrical 
undertakings. In a few years the private company ‘may be 
expropriated by the local authority subject to the payment of à 
meagre compensation: .Another Act, passed in 1909, drove another 
nail into the coffin of the private supplier. of. electricity by pro- 
viding that he shall no more commence a supply in any area in 
which there is a provisional order at work. It is the passing of 
this Act which induces us to recur to a subject which has already 
been touched upon in these columns on more than one occasion. 

It was an Irishman in Parliament who said that the last 
speaker has gained a temporary immortality by the speech which 
he has just delivered." So we may say that those who supply 
energy by means of electricity enjoy a limited monopoly. Let u 
see upon what terms this limited monopoly is enjoyed. 

Sec. 19 of the Electric Lighting Act, 1882, provides that where 8 
supply of electricity is provided in any part of an area for private 
purposes, then except in so far as is otherwise provided by the 
terms of the licence, order, or special Act authorising such supply. 
every company or person within that part of the area shall, on 
application, be entitled to a supply on the same terms on which any 
other company or person in such part of the area is entitled under 
similar circumstances to a corresponding supply. 

. This section secures equality of treatment. " 
Cases relating to the supply of electricity, and the charges hie 
undertakers may exact from consumers, are not of iran 
occurrence in English Courts. This is, no doubt, due to the : 
that, as a general rule, undertakers are able to supply at rates mu 

lower than the maximum which they wonld be red to n 
by Aot of Parliament. But there is one question in . 
charges which has arisen more than once, namely, what are of 
powers of the undertakers in relation to alternative methods : 
payment? Can they charge one consumer, who takes a 10 
quantity at one price, and demand increased rates from en 

consumers ? dis ders 

Sec. 20 of the Electric Lighting Act, 1882, provides that s 155 
takers shall not, in making any agreements for a supply of e 
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tricity, | show any. undue 8 to any local authority, po ae 


or person, but save, as aforesaid, they may make such charges for 
the supply of electricity as may be agreed upon, not exceeding the 
limits of price imposed by or in pursuance of the licence, order, or 
special Act authorising them to supply electricity.” 

Upon reading this provision it might be thought that a company 
would be prevented from supplying, except at a, uniform rate, to 
every consumer in their district; but this is not the case. A 
different meaning has been placed upon the section. In Metro- 
politan Electric Supply Co. v. Ginder (1901), 2 Ch. 799, an 
intending consumer signed a form of request to an electric lighting 
company, subject to, inter alia, the following terms :—(1) The 
consumer agrees to take the whole of the electric current required 
for the premises mentioned below from the company for a period 
of not less than five years. (2) The charge for electric energy to be 
44d. per Board of Trade unit. No quantity was specified, and there 
was no covenant by the company to supply, nor by the defendant 
to take any energy. Similar forms of request had been signed by 
other persons for different terms of years at different prices. The 
company afterwards supplied another consumer under contract for 
two years at 4d. per unit, but he was a large consumer, who took 
his supply in the daytime, which was an advantage to the company. 
It was held that this did not amount to ‘‘ undue preference under 
Sub.-Secs. 19 and 20 of the Act of 1882, that the phrase similar 
circumstances which occurs in Sec. 19 of the Electric Lighting 
Act, 1882, included amount of energy consumed, the expense of 
supplying it and getting payment, uniformity of demand, and the 
fact that some consumers required energy by day and some by 
night, and that, unless all the circumstances were similar, agree- 
ments might be lawfully made for different terms and at different 
rates. 

According to the principle involved in this case, itis obvious that 
the usual practice of granting special terms to those who take a 
supply for power purposes is conformable to the law. There is 
one other method of charging, the legality of which has not, so far. 
as we are aware, been discussed in any English case. We refer to 
the method whereby the consumer is charged at a certain rate for 
the first few hundred units which he consumes, and at a lower rate 
for the supply taken subsequently. Is this method compatible with 
a charge to other consumers at a flat rate? 

This point was discussed in Australia in the case of Mayor of 
Melbourne v. Attorney-General of Victoria (3 Commonwealth Law 
Reports, page 467, affirmed by the House of Lords in 1907). By 
Sec. 39 of the ElectricLightand Power (Victoria) Act, 1896 (No. 1,413) 


it is provided that — The undertakers shall not, in making any 


agreements for a supply of electricity show any prefer- 
ence to any council, company, or person, and the charge for 
such supply shall be uniform throughout such area, so that 
each council,company, or person shall be supplied at the same price 
and not leas than any other council, company, or person, but 
such price shall not exceed the limite of price imposed by or in 
pursuance of, the order authorising them to supply electricity.” Inthe 
case in question, undertakera had two scales under which they 
charged consumers for the supply of electricity, and all consumers 
had the option of which rate they would select. Under one scale, 
called the "flat rate," consumers were charged for the actual 
quantity of electricity supplied at the uniform rate of 44d. per unit. 


Under the other scale, called the “maximum supply rate," con- 


sumers were charged at the rate of 7d. per unit as to such portion 
of the electricity supplied to them as was equal to a consumption 
for a period of 45 hours per calendar month at the highest rate of 
consumption during the month, and asto the remainder of the 
electricity so supplied during the month at the rate of 2d. per unit. 
It was decided by the Court of Appeal that the charges were lawful, 
and that the section in question was directed to a preference 
between persons supplied with electricity, and under it the charge 
for the supply of electricity might be uniform, although there were 
alternative scales of charges. Thus, under one of those systems, 
the price for every unit supplied might be uniform, while under 
another a larger price might be charged for a specified quantity 
first supplied and a smaller price for the remainder, provided that 
all the consumers have the opportunity of electing on which scale 
they will be charged. 

These clauses as to equality of treatment having proved unfair 
to undertakers whose system was used as a stand-by by persons 
who have a private installation, the Act of 1909 provides that, not- 
withstanding anything in the Electric Lighting Acts or in any Act 
of Parliament or Provisional Order authorising an undertaking, a 
person shall not be entitled to demand or to continue to receive 
from undertakers authorised to supply electricity in any area, a 
supply of electricity for any premises having a separate supply, un- 
less he has agreed with the undertakers to pay to them such 
minimum annual sum as will give them a reasonable return on the 
capital expenditure, and will cover other standing charges incurred 
by them in order to meet the possible maximum demand for those 
premises. The sum to be so paid shall be determined in default of 
agreement by arbitration. 

This Act just mentioned also affords a greater amount of pro- 
tection to undertakers against consumers who leave their premises 
without giving due notice. In future, a consumer who is quitting 
the premises where he is supplied with electrical energy must give 
the undertakers 24 hours’ notice. Otherwise the consumer so 

quitting is liable to pay to the ‘undertakers the money accruing due 
^ in respect: of such supply-up te. the next usual.period for asder- 
teining the register of the meter on such premises, or thé date from 
which: any -subsequent occupier muy xequire- che undertakers ‘to 
supply electrical energy- to. such. premises. whichever Toal ret 
DEONT, ,— FOREN zs. 

By the same A , thenndertakers may- refuse to ‘supply m fo 
any person whose payments are in arrear, whether any such pay- 
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respect of other premises, 


The same Act makes an important change in the law as to the 


certification of meters. Formerly the supply had to be ascertained 
by such meter as might be agreed between the undertakers and the 
consumer. Now, however, a meter cannot be certified for use by an 
electric inspector unless it is certified as capable of ascertaining the 
supply of electricity within such limits, as respects meters of the 
class to which the meter belongs as are allowed by the Board of 
Trade. The meter must also be fixed and connected with the service 
in & manner approved by the Board of Trade. 

The.case of the Municipality of Bulawayo r. The Bilawijo 
Waterworks Co., Ltd., in which judgment was delivered by the 


Privy Council on March 21st, 1908, raised a question of some 


interest to those who supply ‘electricity under agreement. The 
salient point may be briefly recited. A municipality granted to 
certain. contractors the right to supply the inhabitants of 
Bulawayo and its suburbs with electric light. In consideration 
of this grant, the company agreed to supply to the 
inhabitants on certain terms, and to furnish electricity for 
the streets; They also undertook to supply everything necessary 
for supplying electricity to the street lamps. The remuneration 
clause was in the following form: — In consideration thereof the 
municipality undertakes and agrees to pay to the said contractors 
or to. their assigns at such rate as will yield to the contractors a 
return equal to 10 per cent. over the actual cost of generating the 
light, payments to be made quarterly.” | The discussion centred 
round the meaning of the term ''actual cost of generating the 
light." The Privy Council have held that the term "generating 
the light " was intended to include not only the generation of the 
‘current, but also its transmission to the pointe where the light is 
finally evolved. As to the next question, namely, what was the 
meaning of the actual cost of generating the light, they expressed 
the view that this covered and included all that. the production of 
the light cost the contractors, and nothing more. With regard to 
depreciation, they adopted the words of the Chief Justice of the 
Cape of Good Hope, who said :—'' The cost of the plant forms part 
of the actual cost of generating the light, but, as the use of that 
plant would extend over several years, it could obviously not have 
been intended that the whole of the cost shall be charged during 
the first quarter of the contract. But the same objection 


- does not exist to a distribution of the actual cost of the 


plant over the whole period of the life of such plant. 


The effect of allowing a certain sum for depreciation in 


the quarterly accounts of the plaintiffs would simply be 
to distribute the actual cost of the plant over the whole period 
during which it would, in the ordinary course, be of any service in 
the generation of electricity and light.” They also came to the 
conclusion that the cost of insurance which came within the same 
category as rent, rates and taxes, ought to be allowed. Although 
this case involved the discussion of an agreement for supplying 
electricity which followed a somewhat unusual form, it may here- 
after be of considerable value for determining the meaning of the 
phrase " actual cost of generating electricity." ; 
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PROCEEDINGS OF INSTITUTIONS. 


‘Telephone Service in America. z 
(Concluded from page 846.) 


BY mach considerations as these we are led to a point from which 
we can approach our subject with a mind freed from bias. By so 
doing we clearly see that we have not to do with.a partisan contro- 
versy about manual switchboard, cereus automatic switchboards. We 
have before us a broad question in telephone engineering, requiring 
for its solution a clear apprehension of a host of subjects pertaining 
to the plant, traffic and commercial activities of the company or 
administration. It is a grave mistake to regard our problem as 
being one for the mechanician only. It is much broader and 
deeper than un involving important questions of political 


^ economy. 


"Having stripped our question of its verbal disguise, we see that 
the two systems are not so antagonistic as would at first appear. 
They both stand upon this common ground: each recognises the 
importance of manual operations guided by human intelligence ; 
each recognises the importance of automatic machinery ; each 
system employs both agencies ; each system is semi-automatic. 

We are now prepared to formulate the question anew. We see 
that it becomes a problem of dividing the total operations to be 
performed, in such a manner that labour guided by human intel- 
ligence, shall be employed where it is most effective, and that 
automatic machinery ehall be employed where it is most effective. 
Properly stated, therefore, our question is, What is the best type 
of semi-automatic switchboards ? " 

The so-called automatic system, as I have shown, is found unsuit- 
able for the demands of a comprehensive system. The so-called 
manual system has been tested by the most severe demands of a 
system composed of 5,000,000 telephones, and it has been found to 
answer every substantial requirement. By its means we are to- day 
giving an excellent service, and our studies of the future require- 

mente show that if nothing better is attainable, we can, with the 
manual system, supply in a satisfactory manner all che demands 
of the public. z 

But it Would not do for us to rest content with this. We must 
at all times strive for improvements. These are the traditions of 
the American Telephone and Telegraph Co., added to which are the 
specitic orders from President Vail frequently reiterated, that we 


‘ments are due i in n respect, of Which such supply is demanded or in 
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must constantly foak tot improvements, $0 that we may at all times 
when it is reasonable 


, Pursuant to this policy we have spent’ hundreds of thousands 
of dollars in experiments and investigations pertaining to the 
' subject. : | | ud 
We have, after many years of work, developed and are now 


installing at New York for an experimental demonstration, & system. 


which is avowedly semi-automatic and not disguised under another 
name. The advocates of this system contend that it isa mistake 
to place, ns is done in the so-called automatic system, complícated 
automatic machinery at each sub-station. (A sub-station is any 
telephone set at the subacriber's premises, which may be connected 
to the central office.) They favour the use of a sub-station instru- 
ment identical with that employed in the so-called manual, and 
they assert that this instrument is really much more automatic 
icc as instriment employed in the so-called automatic system 
' itsé m . : : : E 2 di xs i T qos pon 
We must admit that there is much force in this statement, for an 
"analysis of ‘the operation of the two instruments shows that the 
manual operations required at the automatic station are several 
times more numerous than at the manual station. In fact, all of 
the manual operations required at the manual station are abe 
required at thé automatic station. To these must be added at the 
automatic station a number of other manual acts, depending: upon 
the character of the call to be gent. 
It is further asserted that the apparatus at the automatic süb- 
station is complicated to a high degree, whereas at the manual 
station it consists of simple elements, and that in conseqnence of 
this, with the vast multiplication of stations which must take 
place in a successful telephone system, the automatic system would 
be placed at a great disadvantage. - DUUM ey eh ex. 
In this semi-automatic system about which I am now talking, a 
counterpart of the automatic apparatus which is required at each 
subscriber's station in the automatic system, is placed at the central 
office. Thus, one of these pieces of apparatus is required for each 
A operator's position, instead of one for each sub-station on the 
subscriber's premises. This greatly reduces the number of compli- 


cations, and one of them being required for each operator's posi- 


tion only, much more money is available to be expended upon its 
constraction, Hence it can be made with great precision. and so 
as to give much more reliable working. Furthermore, these pieces 
of apparatus being at the central office, they are under the constant 
care of expert maintenance employés, who can instantly substitute 
a spare apparatus for one which should become defective. — 

It i$ contended, on behalf of this semi-automatic system, that 
the “A” operator's position (the A4 operator is the one who 
answers the subscriber in the first instance) is & point at which 
human intelligence is needed, because of the numerous exigencies 
of the service. I have carefully looked into this statement, and I 
am much impressed with the force of the reasons given in support 
of it. While the position of the “A” operator seams to be one 


where human intelligence is required, it is not so at the position of 


the "B" operator (the B" operator is the one who receives the 
trunk call from an A operator at another office) When the 


work of this B " operator is analysed, it will be found theoretically - 


that it can all be done by machinery, and that the work to be 
performed does not reqüire human intelligence. Consequently, in 


this semi-automatic system, all of the B operators are eliminated . 


and machines substituted. This very greatly reduces the tofal 
number of operators required, and if the machinery can be made to 
work satisfactorily, it is believed that greater precision of working 
:will be attained. This expectation is based upon statistics which 
Show that a large part of the errore made at the central office take 
place between the A operator and the B operator. 
As the pieces of automatic apparat us needed in the semi- automatic 
system at the A operators positions in the central office are 
relatively small in number, it does not seriously increase the total 
expense to design and construct them with the greatest care and 
with the best workmanship, so that the utmost degree of precision 
may be obtained in their working. On account of the enormous 
number of such pieces of apparatus which would be required if they 
were distributed at the subscribers’ premises, one for each telephone 
station, as is required in the automatic system, the same high degree 
of derign and workmanship cannot be applied, because the costs 
would be multiplied exceedingly. Hence, with respect to these vital 
parts of the two systems, the automatic system must always stand at 
a disadvantage. i l | 

The result of this has been to produce for the semi-automatic 
system an apparatus operated by a keyboard similar to that used on 
the typewriter. Working with such a keyboard, it has been experi- 
mentally demonstrated that the A operator can handle a very 
much greater number of éalls than she could in the so-called 
manual system. This fact greatly reduces even the number of 
“A” operators. | E E 

The advocates of this system contend that they have made the 
best division of labour, the best distribution of automatic machi- 
nery, and that they can attain a higher degree of efficiency and 
much lower annual costs than are attainable with either the so- 
called manual system or the so-called automatic system. i 

Engaged upon this study and upon these experimente we have 
had a corps of capable engineers and experimentalists working for 
years, and I feel warranted in attaching great weight to their 
favourable expectations. ' 

Soon after my return to America, I hope to be present at the 
opening of the semi-automatic switchboard, and until we have 
obtained the results of this working, there is not much more that 
can profitably say upon the details of the subject. i 

In conclusion, the situation, as I view it, is as follows :—The so- 
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demands of the future. | 

The so-called manual system has successfully withstood this 
severe demands of a system comprising 5,000,000 telephones, 
and all of our careful studies with respect to future growth have 
shown that.if nothing better were obtainable, it would furnish to 
us a means whereby we could supply an excellent universal service 
to all the people of the United States. 

As I have already stated, a third system, frankly called a semi- 
automatic system, is about to be practically tried. If the expecta- 
tions regarding it are realised, it will be & system more efficient and 
more economical than either the so-called manual or the so-called 
automatic. Mi cue . 

Before leaving this subject, I wish to speak briefly upon one point. 
It has been said by some that we have not generally adoptéd the so- 
called automatic system, because we have been deterréd by the large 
expenditure of money which would be requirt. 

I shall promptly show you that there i» no truth in fhis. The 
history. of the telephone in América has been that of rapid change 
from one system to another, as soon as improvements have been 
demonstrated. ` Pursuant to this policy, thé plant at. New York has 
been constructed and reconstructed three times. A similar story is 
to be told of the rest of the country. Our company has been so 
conservatively financed and our administration has been so keen to 
adopt new improvements, that ample depreciation funds have been 
accumulated so that just as soon as.it is demonstrated that a better 
switchboard system is available, we are prepared to begin ite instal- 
lation and proceed with the utmost practicable speed to make the 
change. All of this could be done without the slightest disturbance 
in our financial arrangements. | 

While there rests upon us the responsibility of adopting as soon 
as it is practicable and. reasonable to do so that which is best, there 
is a corresponding and most serious obligation of not throwing away 
what has been demonstrated to be a thoroughly efficient system, 
without having it conclusively demonstrated that there is some- 
. Ido not see anything in the present state of affairs 
which need give any company or administration any concert 


with respect to the possibilities of a sudden change, for even if it 


were demonstrated that a better system were now available, it would 
be impossible, ae into account the manufacturing and engineer- 
ing resources of all the world, to make the change except in a 
gradual manner. We have already had so much experience with 
such changes that we know how they must take place. They are 
accomplished by.a process of gradual evolution, and not by sudden 


In every administration there are, from time to time, switchboards 
which have been worked for the full period. of their life. Thee 
must be n in any event, and when such cases arise, the new 
type of switchboard is installed. This does not involve the 
shandonmicnt of apparatus having further usefulness. There ar 


also constantly arising cases where new installations must be made. 


These can be installed on the new plan. Obviously, this doe not 
require that any existing apparatus be thrown away. The mant- 
facturers and the administration staffs would find themselves % 
fully occupied with this work that they would not for some years 
be able, even if it were desirable, to disturb those central offices in 
which the switchboards have many more years of life. It will te 


found that by the time the old switchboards have been replaced and 


- 


the new ones installed, those switchboards which had had to be 


removed' in advance of the expiration of their life would be few, 
and in those cases the work would not be anticipated by e greet 
many years. Even where a switchboard is removed before its life 
has expired, this need only be done when it is found best, all things 
considered, to replace it by a new one rather than to continue it in 
service. There is nothing in this situation which demands a head- 
long rush, so, without wasting any time, we should proceed with 
deliberate care. = ri | 

We, who are charged with the great responsibility of rendering 
such an important service to the public, cannot be justly criticised 
if we refuse to be carried away by.the enthusiasm of manufacturer: 
and inventors, and thus to be led into & wholesale and probably 
disastrous experimentation upon the public. 

In America we have pursued this subject for many years with 
the utmost diligence. An important practical demonstration !* 
about to be made. We cannot foretell the answer, bat we must 
accept it, whatever it may be. uu EM 

I have told some of the things we have done. It has been our 
constant aim to keep an open mind and to be free from bise. We 
are seeking only the truth, and from that we have nothing io 
fear. PS ie | e US 
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in the Rotating Field of the Polyphase 
Inductlon- Motor. 
By CHARLES F. SuITH, M.Sc., M. I. E. E. 


(Abstract of paper read before the INSTITUTION oy ELECTRICAL 
ENGINEERS at Manchester, November 8th, 1910.) 


THE want of uniformity in the rotating field of the polyphase u- 
duction motor is due chiefly to the following causes 
1. Non-sinusoidal wave-form of the supply voltage. XM 
2. Disposition of the stator winding in a limited number of slo : 
3. Variation of the air-gap reluctance due to the varying Ps 
tion of the teeth and slots of the rotor, in relation to those of 


The Irregularities 
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ids E Want of uniformity ; of the air-gap dug to ‘ithe rotor bass out 
of centren.. . 

5. The effect. of want of proportionality : between’ magnetising 
current and flux may also be mentioned, although of .. less 
importance. 

The first of the causes enumerated above is independent of the 
motor. 

The second cause of irregularity. can be subjected to fairly simple 
mathematical treatment, and is. discussed in pext-books and else- 
where from this point of view. The chief .itregularities coming 
under this head are a periodic change in the total flux of the rotat- 
ing pole, a periodic change in the. speed of. rotation of the field, 
and a difference in the. values ot the maximum tooth. induction of 
the teeth of the stator situated in various. positions relative to the 
exciting coils. The two last-named irrevularities have their 
greatest , effect in, the, teeth situated between a pair of adjacent 
phase-windings. Thus, in a three-p hase, four- pole motor with INO 
pole-windings per. phase, there will. be 12 poluts i in the stator w. 
the variation in intensity and in speed of the rotating field’ will be 
specially great. These yariations will give rise to pulsations in the 
rotor voltage, having a frequency in ependent of the slip of the 
rotor, and six times greater than that of the. supply voltage. This 
effect. is yery clearly marked in some. of. the. oscillpgraph curves 
given. 

The third source of irregularity, the flux pulsations i in the teeth 

of the core, has been studied indirectly from. „measurements of the 
losses resulting from it, but the extent to which ft modifies, the 
rotating field and affecta thé voltages j in the motor windings has not 
Jeceived so much attention, 

Want of. uniformity in fhe air-gap of indnction-motors i is much 
more gen eneral,. a is. responsible for more waste of power than is 
genera ly recognised. 


4 15H. E. four-pole three- hase motor made by the Phenix 
oxide was selected, for the first 
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„ „FIG. 1 Z SHOWING PosroxS or 
N durus e SEARCH Come. cot 
FEM oft tests. : Nen oe coils of 985 wise wire: wound a on. the 
atator in the tep of the slot openings, just above the actua] stator 
winding, büt inside the wooden wedges used for .séeuring the 
winding. The positions of the search coils are shown in. fig. 1. 

The stator was mesh connected, with 60 slots, 11: conductors per 
slot; the’ fotor star connected, 48 slots, 12 conduotors per slot. 
The stator supply was at 50 cycles, derived from a source giving a 
nearly perfect sine wave. The dimensions of rotor and stator slots 
were alike. The voltages induced in the search coils-with the rotor 
stationary and the normal voltage applied to the stator are 
indicated in the form of a curve in fig. 2, where the letters along 
the base are those used for identifying the several coils. 

Coil e shows the highest induced voltage, because its span is that 
exactly corrésponding to one pole-pitch of the motor, and it there- 
fore embraces the greatest flux Ooils which have a smaller span 
do not embrace so many lines, while those with a greater span 
include some lines of opposite polarity, which diminishes the 
resultant flux through them. The search. cots: a: b. e, d, e are 
linked with the same flux as the five stator coils which go-to 
form one pole-winding of the motor. The voltages on fig. 2 may, 
therefore, be taken to represent the proportion in which the applied 
voltage is distributed between the coils which compose the stator 
winding. The relative values of the voltages in the successive coils 
agree almost exactly with the theoretioal values calculated on the 
assumption of a sinusoidal distribution. of flux. The voltages of 
the coils of shorter span, viz., coils f, g. ^, i. j, are seen to form a 
continuation of the ourve given- by the. first.five coils, but are 
apparently drawn to a smaller scale. The explanation of this break 
in continuity is to. be. found in the faet that the two. sets of coils 
were wound on different parts of the stator, where the air gap flux 
had different values, on accaunt. of. slight differences inthe length of 
the air gap caused by wear in the bearings of the motor. From 
measurements made for the author, it:would appear that compara- 
tively.few motors in regular service can be said to have a uniform 
gap. the t -case the air-gap clearance was found to be 
32 mile at the top of the rotor and 26 mils at the bottom. In some 
other cases observed, the proportionate divergence from uniformity 
was much greater. 


"the lower curves oü n. 2. 2. 
another in the game way as those shown by the upper curves. 
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and 4-is dug to flux pulsation in the teeth. 


‘coil by the passage of the roto? téeth past these Plots“ | 
relation between these high-frequency voltages must depend on 
the span of the coil when expressed in terms of rotor teeth. If the 


"E ihres Pass nigri ply was „mezt appliud i a of the 
Stationery rotor an gearch-coil. voltages ol ha own by 
These voltages are related to one 


On connecting the search coils helonging to one pole together in 
series, the resulting voltage was found to be equal to the arith- 
metic sum of the voltages of the individual coils. This was to be 
expected. 

The voltage in the stator pole-windi ing was approximately 118'5 
volte, leaving only 81'5 volts for thé other pole-winding situated 
opposite to a larger air gap. 

As soon as the rotor is short-circuited and allowed to rotate, the 
values of the search-coil voltages observed with the supply on the 
stator change to those shown by black dote in fig. 3. The curve is 
slightly different in shape from the one taken with the rotor at 
rest, owing to the, addition, of higher harmonics of voltage, which 

vary in amplitude for the several Coils. The effects of load on the 
motor and of driving the motor by means of a separate machine 
with open-circuited rotor were also tried. No alteration in the 
induced voltages was to be observed, except for à very slight change 
caused by the variation in the harmonics, which depend upon the 
speed of the motor. The coil voltages were also found to be un- 
affected by a reversal of the direction of rotation of the rotor. 
By. connecting the rotor slip-rings to the supply and short- 
circuiting the stator winding, the functions of the two motor 
windings are inverted, and the ‘search coils may then be regarded 
as situated on the rotor, insteàd of on the gtator, of an induction 
motor. We can therefore employ theni to examine the voltages 
induced in a rotor under working conditions. The lower curves in 
fig. 3 show the search-óoil voltages induced with the motor supplied 
in this way and giving out a load of about 5 H.P. The voltages are, 
of course, lower than when the rotor was stationary, but are much 
higher than would be oM by à nb dd zotetiog field cut 
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Another striking peculiarity of the curves in 1 fig. 3 fà the great 
difference between the: voltages induced: in successive coils, which 
gives them a *saw-tooth " appearance. The two characteristics of 
the rotor flux indicated by these results are due to— 

. l. Want of uniformity of the main rotating field de: to tlie 
disposition of the stator winding in a limited number of slots. 

2. Pulsations produced by the rotation of the teeth of the rotor 
core. 

The greater part of the amplitude of the voltages shown in fig. 3, 
and nearly all the saw- tooth 7 effect. can be shown to be due to the 
second of these causes. 

Curves which were in all essentials sünilütto those in fig. 3 were 
taken with other values of thé motor load, and also with the stator 
winding open-circuited, and a second motor employed for driving 
the rotor. In order to separate the voltages due to field 
irregularity from those due to the slip of the motor, the rotor 
was coupled to a synchronous motor and driven at synchronous 
speed. The readings taken on the coils under these conditions, 
and representing the voltages of the rotor of a_ synchronously 


‘running induction motor, are given in fig. 4. The voltages here 


shown may be said to be entirely due to irregularities of the field. 
The amplitudes of the voltages in fig. 4 are less than their true 
value at the normal voltage in the ratio of 233/300, which is the 
ratio of the voltage actually applied to the slip-rings to that giving 
the-normal working field. : 

 The.variation in the strength of the flux passing through a tooth 
on account of the varying reluctance of the air-path interposed 
between the tooth and the core opposite to it, as the rotor teeth 


revolve, | was found to be 4'£ per cent. of the total flux of the tooth. 


The -“saw-tooth” ‘character of the voltages. shown in figs. 8 
Since each éoil is 
wound in two slots, there will be two seta of voltages: induced in the 
"The phase 


span of the coil is such that its ‘sides pass simultaneously under 
rotor. teeth, so that the two sets of voltages are in phase, the resul- 
tant coil voltage will be a maximum. If the conductors at one end 


986 | THE ELECTRICAL REVIEW. [Vol67. No. 1.722, NOVEMBER 25, 1910 


— — UUUUUU UA AO 001]-1)4L,NN,LIIILLULNLLILáUZEZá LAARPRE/A/VOAelLLOLLIEAELCLLLLUAEOaLOL/)?LULANOOÉEEAAZEZEZZ£/CVOEOCE-EC-CE-CE-CE-CCECE-C-CE-CECECCCOCOCOCOCOF 


of the coil enter the flux of a tooth at the same time as the other The results just arrived at havea direct bearing on the question 
end is leaving the flux of a tooth, the induced voltages will largely of wound rotors versus equirrel-cage rotors for short.circuited 
neutralise one another. The resultant voltage of any coil due to induction motors. For example, in fig. 4 we see a pulsation 


— = 


flux pulsations depends, therefore, upon whether it embraces a voltage of 9:5 volte induced in the coil wound in a pair of slots 
hole or a fractional number of rotor teeth. Further, in the event having a pitch equal to that of the poles of the motor. This 

of the conductor of a coil entering the flux of two rotor teeth corresponds to nearly 1 volt per turn at the normal voltage. If 

such a coi] were directly short-circuited on itself, as would virtually 
be the case in a squirrel-cage motor, we should probably obtain -a 
considerable current of high frequency which would not con- 
tribute to the torque of the motor. . By connecting in series the 

. conduotors in several slota, the resultant voltage due to irregularities 
of the field is much decreased, while at the same time the impedance 
of the circuit in which this voltage acta is largely increased. The 
pulsating currents and the heating due to them may thus be 
reduced to a relatively small value in a wound rotor. 

It will be seen that the damping-out of high-frequency 
voltages in the rotor winding depends less on the number of slots 
per phase than on the relation existing between the spans of the 
several coils. The same consideration will govern the extent to 
which the effects of " cogging " will make themselves felt, when full. 
speed has been obtained. i 

Oscillograph records of the voltages in the various search coils 
were taken under exactly the same conditions as the readings of the 

CERC- UC MERO "GE, virtual values. The motor was driven at synchronous speed by a 

Search coil lábters synchronous machine, the stator being unexcited, while the rotor 

Wn | , : was supplied with current at the slip-rings so as to produce a 

Fig. 4.—SEARCH COIL VOLTAGES IN ROTOR OF SYNCHRONOUSLY rotating field which was stationary in relation to the stator and to 
RUNNING MOTOR. the search coils mounted upon it. 

The feries of curves reproduced in figs. 5 to 10 show the wave-form 
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Search coil volts. 


of some of the voltages whose virtual values are plotted in fig. 4, and 
simultaneously, the resultant voltage will have a maximum or & illustrate the character of the electromotive forces induced in the 
vero value, according as the fluxes of the two teeth are of identical rotor of an induction motor by the irregularities of its rotating 
or of opposite polarity. For coils having a span approximately field. The scales of all the curves are not the same, but the relative 
equal to the pole-pitch of the motor, the pulsating flux at the two amplitudes of the waves can be approximately judged from the 
ends will be of opposite polarity. Hence, for such coils(which may be effective values given on fig. 4. The curves all consist of a œm- 
taken torepresentthe usual ty pe of winding of a motor), a span which bination of three principal harmonics, and the differences between 
is an exact multiple of the pitch of the teeth which rotate relatively them are due to the variety in relative amplitude possessed by these 
to it will be the seat of a maximum resultant E.M.F. On the other harmonics. These three harmonics are :— 
hand, coils which have a pitch of less than one-half of the pole- l. A fundamental, or first harmonio, having the frequenoy of 
pitch, will have a maximum voltage when the number of teeth the supply, well marked in figs. 6 and 7. The amplitude of this 
embraced is a whole number plus a half (as in coils g, ^, i, j in the variation shows the extent of the change in strength of the flux 
motor experimented upon), since the flux at the two ends of these per pole of the motor. 
coils will on the whole be of the same polarity. 2. A Sixth harmonic, which shows prominently in the curves of 
The coils of smaller span show a uniformly lower voltage, due figs. 8, 11 and 12. This is due to the variation .in the field 
partly to the lower induction in that part of the air-gap in which produced by the excited winding, and is not caused by flux pulsation. 
they are situated caused by the longer air-gap at this point. Also, It shows, in fact, the influence of the changee of maximum 
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Coil a, 19 teeth. Coil b, 17 teeth. Coil c, 15 teeth. Coil d, 13 teeth. Coil e, 11 teeth. Coil j, one tooth. Coils a to e. Coils / to j. 
Fics. 5 TO 12.—O8CILLOGRAMS OF VOLTAGES IN SEARCH COILS. 
in the case of those coils which have & span nearly equal to half induction and speed of the fleld which are most strongly marked st 
the pole-pitch, the polarity of the fiux cutting the two ends of the 12 points of the motor circumference. B 

coils will be alternately of an opposite and of an identical character, 3. A twenty-fourth harmonic due to flux pulsation, and dependent 
tending to produce voltages which are alternately in series and in for its period on the number of teeth acting upon the winding in 


opposition. The virtual voltage due to flux pulsations is there- the present case 24 per pole pair of the motor. This harmonic can 
fore reduced, whatever relation exists between the span and the be traced in all the curves, except fig. 12, and is specially well 


number of teeth embraced. | marked in figs. 5, 6, 7 and 9. 

It is to be noticed in the case of these coils that those embracing The voltages which have a high effective value, e.g., curves of 
an exact number of rotor teeth show low resultant voltages, coils a, c and e, are seen to be distinguished from the others mainly 
whereas those corresponding to an odd number of half teeth give by the greater amplitude of the component due to pulsation. The 
higher voltages. span of these coils corresponds nearly to a whole number of rotor 

Returning to the two curves of stator voltage shown in fig. 3, it teeth. In coils 5 and d we have examples of the differential action 


is now easy to see why the voltages in the stator search coils are occurring between the two ends of coils which span an odd number 
modified by the rotation of the open-circuited rotor. The flux of half-teeth. The oscillations are no longer free and of equal 
pulsations which we have been considering must exist in the stator length, but are very unequal, the majority being of small amplitude. 
teeth as well as in the rotor, and will induce high-frequency These curves are typical of the rest, which resemble one or the 
harmonics of voltage in the stator windings. It is thus evident other in varying degree. 
that the voltage'in each search coil is the sum of that indicated in Figs. 11 and 12 show the voltages in coils connected in groups. 
fig. 2, observed with the rotor stationary, having a frequency of 50 The harmonics due to pulsation are here of small amplitude, since 
cycles per second, and of a smaller high-frequency voltage. those generated in successive coils are in mutual opposition. The 
Joining together several search coils in series and observing the more important of these is the group a toe in fig. 11, since this 
voltage of the combination, with the supply on the stator, the shows the voltage of the search coils occupying the same slots a$ 
voltage of the grouped coils was almost identical with that pre- the actual coils of the stator winding. We still see the same 48 
viously observed with the rotor stationary, the higher harmonics peaks in the time of one complete wave of the fundamental, 
of voltage being too small in amplitude to have any appreciable although their amplitude is much reduced, the scale of this curve 
effect. having been increased in order to make the curve olear. h 
When the motor was run at synchronous speed, with the supply must, in fact, be looked upon as representing a voltage which is the 
on the rotor, it was at once evident that the resultant voltage vector sum of ten separate voltages formed in separate slots, and 


induced by field irregularities in several windinggronnected in series which are out of phase with each other in varying degrees. 

bore very little relation to the voltages of the individual windings, The effects observed are substantially the same as those which 
and was in general much smaller. This effect is due to the fact are experienced by the winding itself ; the oscillograms taken on the 
that there are always voltages induced in some coils which are in two windings are almost identical. 
direct opposition to those being simultaneously generated in The importance of employing a sinusoidal voltage in the exper 
others. ments was found, for on applying a voltage to the motor derived from 
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an alternator giving a somewhat peaked and otherwise less regular 
wave form, the curves observed in the search coils were of such a 
complicated form as to make it practically impossible to assign 
definite origins to the various harmonic waves. 

To confirm the foregoing conclusions, tests were made on 
& six-pole 5-H.P. motor made by Siemens Bros., having 54 stator 
slots, 29 conductors per slot, and 39 rotor slots with four conductors 
per slot. The stator winding was carried out with three coils per 
pole and phase, three sets of coils being connected in series to form 
each phase-winding. The voltages measured in the search coils of 
this motor confirm the conclusions previously arrived at. 

It must frequently occur that through wear of the bearings and 
other causes, the air-gap of an induction motor is not uniform all 
round the rotor, and the author believes that it is not generally 
realised how few of these motors have an air-gap which is 
sufficiently uniform to give an approximately constant induction in 
all directions. The disadvantages likely to arise from this want of 
uniformity of the field are :— 

1. The magnetic drag on the rotor in the direction of the 
strongest field. 

2. The concentration of the applied voltage in certain coils of 
the winding, producing unequal dielectric stresses. 

8. Increased hysteresis and eddy-current loss in the toe sub- 
jected to high induction. 

4. Unequal voltages in the phases of the rotor, enting 4 in an 
unsymmetrical distribution of currents, varying with the fre- 
quency of rotation. 

These points are all arguments in favour of using as large an 
air-gap as possible, in order that an unavoidable inequality may 
have a small relative value. 

An uneven air gap may produce inequality in the rotor-phase 
voltages, especially where the number of pole windings is small. 
It seems highly probable that an unbalancing of the rotor-phase 
voltages should be accompanied by an increase in the losses of the 
motor, and that the greater the number of closed circuits in the rotor 
winding, the greater would be the liability for such losses to 
occur, Thus we might expect greater losses from this cause in a 
motor with mesh-connected rotor than in a star-connected rotor, 
and greater losses still in a squirrel-cage motor having the same 
degree of eccentricity. 

Heavy equalising currente may be set up in the rotor of a squirrel- 
cage motor, if the rotor is not central. In the case of wound rotors, 
it is probable that the increase in the iron losses is more important, 
although an increase in the rotor copper losses, due to circulating 
currents, is to be expected. 

The author makes acknowledgment to the Principal and Com- 
mittee of the Municipal School of Technology, Manchester, where 
the experiments described in this paper were carried out. 


Institution of Electrical Engineers (Glasgow Local 
Section). 
On November 8th, the CHAIRMAN (Mr. Sam. Mavor) delivered his 


inaugural address, dealing with the power equipment of collieries. 
To no industry, he said, had the services to electricity been 


greater than to coal mining, and the demands for power at 


collieries had been greatly augmented in recent years. Formerly 
the requirements were only for ventilating, pumping, hauling and 
winding, but now developments in the practice of coal mining, and 
in treatment of the product, had entirely changed the conditions in 
respect of power supply. Acceleration in the various processes and 
operations, and the further introduction of mechanical for manual 
means had contributed to this result. Competition in the market 
necessitated the supply of screened and washed coal of many sizes, 
and power was absorbed in the treatment and improvement of the 
crude product of the mine. In screening plants, washeries, and 
frequently in by-product recovery plant in connection with coking 
ovens, the Germans had taken the lead. Competition abroad, and 
rising wages at home, had compelled greater attention to the 
economies to be effected by efficient power equipment. To the 
electrical engineer was, therefore, now often allotted the duty of 
planning the electrical arrangements both for the production and 
distribution of power. Only a little had so far been done in 
modernising power plant at our collieries, and the present 
extravagance in fuel consumption would be appalling if it 
were not the measure of the power engineers opportunity. 
Compared with the Continent, they had been unduly parsimonious 
in mine equipment in Britain : and while not following the extra- 
vagant methods of Continental collieries, much improvement was 
possible here. Diversity of conditions gave room for variety of 
treatment. Turbo-blowers, air-compressors and pumps, were rapidly 
displacing reciprocating plant. Here again the Germans had got 
the lead, and were now sending to the Rand turbo-air compressors 
of sizes up to 16,000 H.P. In France, where there was a preference 
for British wares, our turbine machinery was considered out-of- 
date. We were losing business in neutral and even friendly 
markets, because purchasers believed that our practice was not 
sufficiently advanced. 

The mixed pressure turbine, in Mr. Mavor's opinion, within the 
range of its applicability provided a most valuable means of re- 
ducing fuel consumption, but the capital cost in condensing 
accessories was relatively high, and would be prohibitive where 
the value of the fuel was so low that the saving effected was in- 
sufficient to balance the capital charges on the plant. Whether 
the current contracts between the collieries and power com- 
penies would be renewed on their present favourable terms 
to the latter remained to be seen, although it was a fact that 
in the initial stages of dev elopment, the supply of power at a 


moderate price from an outside source helped to keep down capital 
expenditure. Notwithstanding the advantages of electric winding, 
its high cost had prevented its adoption in this country, and while 
large concerns, which could operate a group of pits from the same 
source of supply, were best able to avail themselves of this, the 
restrictions imposed by power companies with regard to fluc- 
tuations in demand had hindered development in this connection. 
In connection with pumping, Mr. Mavor pointed out that recipro- 
cating pumps, which, until within the last few years, were in 
common use on the Continent, had now been relegated to the place 
of being stand-by plant to electrically-driven high - speed 
turbo-pumps. That the latter would become almost uni- 
versal in Britain, could not be doubted; their compact- 
ness, simplicity, and efficiency ensuring for them the premier place. 
During the past seven or eight years experimental work had been 
in progress both in France and Germany in connection with turbo- 
air compressors, and orders for plants approaching 20,000 H.P. were 
now being captured by Continental firms. A rich harvest awaited 
the successful pioneer of turbo-air compressors in this country. The 
essentials in haulage driving were ample reserve of power and 
moderate or slow speeds: The slow-speed motor best fulfilled these 
conditions, and the speaker urged that it be more largely adopted in 
preference to the continuous-current high-speed motor for such 
work. In auxiliary haulage there was great room for development 
along the line of displacing both hand and horse haulage, and the 
author was of opinion that the rope haulage seen in this 
country was more economical than the locomotive haulage 
systems in use on the Continent and in America. After 
a reference to the expected report of the Departmental Com- 
mittee which recently gathered evidence from witnesses represent- 
png owners, managers, manufacturers and contractors, and the 


proposed modification of the existing Home Office rules, Mr. Mavor 


went on to suggest the urgent need of. experimental investigation 
into the whole subject of enclosure of motors and accessory appa- 
ratus, so that the conditions essential to safety might be ascer- 
tained, and authoritatively ascertained. The gallery at Altoft': 
Colliery in Yorkshire might be utilised for experiments in deter- 
mining the conditions of safety requisite in electrical apparatus 
for use in situations where gas or explosive dust might accumulate. 
In suitable seams coal-cutters were a first-rate investment. The 
average saving effected by these machines in Scotland was at 
least 9d. a ton. It was satisfactory that in the manufacture 
and use of Longwall coal-cutters British firms were so far ahead 
of foreign competition that they were alone in the field. 
The increased output due to the coal-cutter introduced the new 
problem of prompt removal of a large quantity of coal from a com- 
paratively small area. This has brought the mechanical conveyor 
to the front, and this, in turn, had necessitated the provision of an 
uninterrupted service of trams, which meant reorganisation of the 
entire haulage arrangements. There must be synchronism in the 
cycle of operations. Mining in the future would be increasingly 
mining by machinery and the first requisite in designing such plant 
was first-hand knowledge of the working conditions. The results 
of slovenliness or ignorance in matters of detail were serious, and 
bound to be discovered. In no other department of electrical work 
was carelessness so dangerous. or were the benefits of thoroughness 
more apparent. than in colliery work. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SERVIA.—CContinued from page SOR.) 
Dinars per 
100 kg. 
Porcelain insulators in combination with iron we .. 30 
Iron wire, rolled or drawn: 
Plain. unvarnished. and not coated with other base 


metals or their alloys: also white-drawn wire 6 
Lacquered, varnished, polished, coated with other base 
metals and their alloys... 8 


Rails for railways (of any shape), even bored ; pieces for 
attaching rails, sleepers and shoes ( Jue d t hout) for 
railways sis 1°50 

Switches. signals, axles for railways, wheels for railways, 
ironwork “(detached parts) for railway wheels, brakes, 
buffers, crossings, shuntinys, points, and other railway 

material -— 3 

JOTE.— Rails, switches, and other railw ay ‘material 
imported for use on railways built or exploited by the 
State are free of duty. 


Aluminium wire, laminated or not ... 60 
" thread (spun aluminium), if the core consists 
Of silk.. Ses m ean "- eee 100 
Of other textile materials p -— sce -— e. 250 
Copper wire : 
Rough or commonly worked : 
'5 mm. or more thick iis TENDS oe ieee 20 
Less than '5 mm. thick ... iss Sag wide % 30 
Finely worked : 
'5 mm. or more thick iis E ux s *. 30 


Less than 5 mm. thick. MR $us .. 10 
Plaited or wrapped round with threads : 

Of silk si wee X kaa e. 300 

Of other textile iüateridls -— eee act wee 200 


- ES eee mn 


n.d * * - 
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Dinars per 


Rough cast wares of copper, not further worked. without 
ornaments, also combined with wood or with roughly 
worked iron parts. weighing per piece more than 10 kg. 

Cast wares of copper. combined with common materials 
other than articles included in the previous section : 


Rough, even filed. without ornaments ... isa ind 
Further worked or with ornaments : 
All ornamental cast wares a ea £s 
Other cast wares commonly worked ... ja dus 


Articles not previously mentioned or included : 
Of copper or its alloys alone or in combination with 
other materials : 


Rough and roughly worked . 9 s ET 
Finely worked ... ead "it $us Un ae 
Combined with fine (but not the finest) materials T 


Steam boilers and steam envines. stationary or other: 
steam turbines and venerally all machines moved bv 
steam power: machines driven by petroleum, gasólene. 
K., and all machinery worked by other power (except 
dynamos and electro-motors); turbines, water-wheels, 
and large machine fans for industrial use: all the above. 
mounted or in separate parts, as also spare parts of such 
machinery  ... ép ee xs ses res s 

Reserve parts of machinery. separately imported.—Dutiable 
according to the material of which made. 

Dynamos, electro-motors, alternators and other electric 
motors and their parts and appurtenances, weighing per 
machine : 

Above 3.000 kg.. vi Vus dvd ys mt 
From 500 to 3.000 kr. vs RERA 225 eae 
Up to 500 kg. "i ves see 8 7 ae 
Transformers, condensers, accumulators, electrodes, and 


parts thereof ... zs iss sis vis ges jus 
Electrical apparatus combined with small electric motors. 
such as electric fans, electric ventilators, Ke. . ‘i 


Cables and other conductors of electric power not 
separately mentioned : 

Insulated with metal, wire. sheet metal, &e., or with 

paper. asbestos, caoutchouc. gutta-percha and imita- 


tions thereof um ae Th ANS Df "n 
Insulated with textile materials : 
Other or evs Vix M 802 Ken ie 


Telegraphic and telephonic apparatus, articles for the 
installation of house bells. microphones, galvanic dry 
batteries and thermo-electric couples ai vi "T 

Phonographs combined with the electrical machines be- 
longing thereto, electrical machines, apparatus and 
appurtenances for clectrie signalling, connectiny and 
other apparatus ssi sis du ies id is 

Measuring apparatus (ampere, watt and voltmeters), 
apparatus for counting (current measurers), interrupters, 
safety appliances, rheostats and commutators... ae 

J. B. Measuring apparatus imported as accessories 
to machines, such as dynamos, Xc.. and at the same time 
with them. pay the duties leviable on these machines as 
provided for above. 

Blectric lamps: 

Are lights ... dus Esk sk ae XT sex 

Incandescent lamps Ms pu €: wie sse 

Other materials for electric lighting, such as mounted 
supports for electric lamps. safety appliances, insulators, 


keys and other parts ... Ta 805 sit bus 585 
Mounted globes and bulbs for electric light... Ps -— 


Railway and tramway carriages: Goods wagons 
1 i " " Passenger carriages... 1095 
Trucks and trolleys (steam trollevs excepted) ... —. 1096 
N.B.— Tramway cars pay the same duty as railway 
carriages. Carriages and wagons, trucks and trolleys 
for railways exploited by the State are free of duty. 
Instruments and apparatus: mathematical, drawing. 
physical, cnemical, surgical; manometers, vacuum 
yauves, micrometers, indicators, aerometers, hydro- 
meters 


eee eee eve e.o é.. eee eee 12 


100 kg, 


45 


100 
230 


Free, 


12 
17 
22 
20 


100 


20 


150 
30 


60 


60 
120 


75 
120 


. . 895 ad val. 


27 


99 
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NEW PATENTS APPLIED FOR, 1910. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 


Liverpool and Bradford, to whom all inquiries should be addressed. 


25,789. "Improvements in or relating to electric switches.“ 
TowsLEx. November 7th. 


25,01. ‘Improvements in and relating to controlling and regulating the 


supply of electricity. A. BaLbwin, November 7th. (Coinplete.) 


25,846. "Contrivance for facilitating the fastening of electric conductors to 


walls or other supports.“ T. JAMES and C. Jones. November 7th. 


R. W. 


25,8558. Improvements in electric horns," G. E. Tate. November 7th. 


25,464. ‘* Improvements in and relating to trolley replacers.” C. H. Buck. 


November 7th. (Complete.) 


25,879. ‘Improvements in and relating to galvanic gas cells.“ G. BRAUN 


and F. SCHNEIDER., November 7th. (Complete.) 


25,906, "Improvements in or connected with electrically-operated time 
J. McCarrery and C. H. Kuyne. 


switche« or time mechanisms." 
November sth. 


25,923. ‘Improvements in electric switches." V. Hore. November sth. 
(Complete.) ‘ 

25,001. “Improvements in bulbs and globes for electric incandescent lamps 
and the like." J. Meszaros. November 8th. 

25,964, '' Improvements in the starting and speed regulation of polyphase 
electric commutator motors.“ SIEMENS Bros, Dynamo Wonks, Drp. (Siemens- 
Schuckertwerke G. m. b. H., Germany.) November stn. (Complete.) 

25,965. Improved telephone head - piece.“ M. K. Gnaxr. November &th. 
25,972. huprovements in variable-speed dynamos adapted for train light- 
ing and the like," H. Leitner. November 8th. 

25,975. Improvements in and relating to electric switches." E. A. Jones, 
Noveinber &th. : 

26,009. Improvements in electric switches.“ M. J. RaiLiNG and C. C. 
GARRARD. November 9th. 

26,022. Improvement in electrical control gear." P. W. SCHOLEFIELD, 
November 9th. 

26,045. '' Iinproved process for producing electric incandescence bodies.“ 
J. KRANNICHrELDT. November 9th. (Complete.) 

26,077. Improvements in and relating to terminals for electrical 
apparatus.“ A. MvixnHEAD and C. F. C. Witkins. November 9th. 

26,079. “Circuit and device for operating selectors in automatic telephone 
exchanges?"  TrrLErnoN APPARAT FaαHR E. Zwiretcusca & Co. G. m. b. H. 
(Date applied for under Sec. 91 of the Act, November 10th, 1909, being date of 
application in Germany.) November 9th. (Complete.) 

26,102. Improvements in motor-car lamps." Gavan INRIG, LTD., and 
Gavan InniG. November 9th. $ 

26,103. * Improved electric regulator." Gavan INrIG, LTD., and Gavas 
INRIG. November 9th. 

26,119. Improvements in and relating to polyphase electric commutator 
motors." J. Gray. (M. Latour, France.) November 9th. 

26,120. ‘Improvements in electric heaters." British THomson-Hovston 
Oo., Lrb. (General Electric Co., United States.) (Complete.) 

20,124. ''Solderless connector for electric cables and apparatus." H. R. 
DokL and A. E. CLARKE. November 10th. 

26,1329. “Instrument for shorting ‘sparking plugs of internal-combustion 
engines," 8. F. Wines. November 10th. 

26,187. “Improvements in electric-current generators.“ M. BRESLAUER. 
(Date applied for under Sec. 91 of the Act, November 26th, 1909, being date 
of application in Germany.) November loth. Complete.) 

26,225. Iinprovements in machine for winding armatures of dynamo- 
electric machines for analogous purposes." B. Brooks and F. H. ALSTON. 
November llth. 

26,232. "Improvements in and connected with incandescent electric lamp- 
holders." J. BARNES. November llth. 

20,248. ‘Improvements in electric current-controlling devices or switches." 
W. KENNEDY-LatrRie. November lith. 

26,265. “Improvements in or relating to incandescent electric lamps.” 
G. A. Prizer. November llth. (Complete.) 

26,306. ‘Improvements in electrical transformers or converters.” W. A. 
MACFARLANE, (Application for Patent of Addition No. 14, 744/10). November 
12th. í 

26,312. “Improvements in the electric lighting of railway carriages and 
other vehicles," W. SEAL. 

26,333. “Improved electrical alarm signal for cmployment on board ship.” 
W. H. Davy. November 12th. 

26,837. “Improvements in electric heating apparatus.“ A. R. Martin and 
E. Sarek. November 12th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 


of Messrs. W. P. THompson & Co., 285, High Holborn, W.O., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps), 
1909. 
Dynamo-Evectric MACHINERY, A. H. Midgley and C. A. Vandervell. 16,447. 


July 18th. 

CoNTROL or IN DC cTIOoN Motors. M. Milch. 16,559. July R6th. 

METHODS OF AND MEANS FoR OBTAINING CONTINUOUS CURRENTS FROM ALTER: 
NATING-CURRENT CIRCUITS AND VICE VERSA, AND FOR TRANSEORMING DIRECT 
CURRENTS, A. M. Taylor. 20,867. September 13th. (Cognate applications, 
No. 21,157 ot 1909, No. 21,022 of 1909, No. 22,791 of 1909, No. 24,444 of 1909, 
No. 1,182 of 1910, and No. 5,396 of 1910.) i 

Dirgect-Cvrrenr ELECTRIC Morons, E, K. Scott. 94,033. October 19th. 

DywNAwxo-ErLEcrRIC Macuix Es. British Thomson-Houston Co. (General Electric 
Co.) 24,126. October 20th. 

REGULATION OF THE VOLTAGE OF ALTERNATING-CURRENT Macuines, Hon. C. A. 
Parsons and A. H. Law, 24,127. October 20th. 

DvNAMO-ELEcrRIC MACHINES. F. W. Carter. 24,184. October 25th. 

ELECTRIC WELDING. B.Jevons. 24,958. October 29th. 

MAGNETIC Comrasses. Kelvin & James White, Ltd., and F. W. Clark and 
R. Chetwynd. 25,718. November 8th. 

ELECTRIC AI. PRoPULsION or Suirs,. Siemens Bros. Dynamo Works and M. Kloss. 
25,0134. November sth. 

TRANSMISSION or MESSAGES BY WIRELESS TELEGRAPHY. British Radio-Telegrapb 
and Telephone Co. and J. G. Balsillie. 27,395. November 24th. 

MEANS rok PREVENTING ConRoBSION or ELECTRICAL TERMINALS. H. A. W. 
Middleditch. 29,773. December 20th. 


1910. 


ELECTRIC SwitcHes. H. Hirsch. 10,474. April 28th. 

ALTERNATING-CURRENT Macnets, Adams Manufacturing Co. (Cutler-Hammer 
Mfg. Co.) 11,611. May 10th. 

ELECrRIC Moron CoxTRoL Systems. British Thomson-Houston Co. (General 
Electric Co.) 13,521. June ith. 

METHOD or AND MEANS FOR CONTROLLING FROM A Distance ELECTRIC 
eren AND ESPECIALLY TELEGRAPH APPARATUS AND THE LIKE, E. H. 
18,901. 

VENTILATION or Dysaxo-ErnrcrRIc Maciines, Siemens Bros. Dynamo Works 
and E. D. Kietter. 19,164. August 15th. 

CoNNECTION or SINGLE-PHasE Motors To PoLvreHask SyST EMS. Akt.-Ges- 
Brown, Boveri et Cie. 645. January 10th. (Date applied for under Inter. 
National Convention, April 5th, 1909.) 

e CABLES. Siemens Bros. & Co. and W. Dieselhorst. 1,194. January 

t . 

MAGNETIC BrEEpoMETERS, R. Stewart. 1,915. January 28th. 

HIOH-TENSIN MAGNEO MACHINES FOR INTERNAL-CoMBUSTION | MOTOBA. 
Etablissements de Dion-Bouton. (Soc. Anon.) 4,8883. February sth. (Date 
applied for under International Convention, February 6th, 1909.) 
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gas to electricity is referred to by the author 


No. 1,723. 


STREET LIGHTING. 


MODERN 
Last WEEK Mr. Haydn Harrison presented to the Insti- 


tution of Electrical Engineers a paper on recent, 
developments in street lighting by electricity, of which 
an abstract is given elsewhere in this issue. This most 
valuable contribution to our knowledge of an important 
subject should claim the attention of every engineer 
interested in the public supply of electrical energy. 

Dusk to dawn lighting offers a load factor of 40 , and 
when it is carried out with high- grade arcs and metal-filament 
lamps, the incidental trouble and expense is less than that con- 
nected with anyother supply. Onthe cost of renewalsand main- 
tenance, Mr. Harrison gives valuable data, and shows that no 
undertaking need hesitate to make a bid for the local street 
lighting business on terms which will cover running costs, 
and the fixed charges upon the plant taken up by the 
lamps to be connected. The advertising value of public 
lighting well carried out is very great, as may be inferred 
from the strenuous efforts made by the gas companies to 
retain it, although their directors often explain that its loss 


is a small matter, as it constitutes no more than 2 or 3 per 


cent. of their total revenue. In the present state of 
development of electric supply undertakings the revenue to 
be derived from the local public lamps will generally be 
found to average from 10 to 15 per cent. of the total revenue 
of the undertaking, the maximum demand being about 5 to 
10 per cent. of the total maximum. ` 

Certainly no local authority should, at the present time, 
commit itself to long contracts for gas lighting where there 
is any possibility of utilising electricity. The falling cost of 
production in electricity works, and the great advance in the 
manufacture of lamps and fittings, render it every day 
more desirable for all public lighting to be undertaken by 
the local electrical suppliers. 

In the author’s paper the figures given for lamp renewals 
in estimates prepared in connection with the Marylebone 
conversion appear to be low, and for lamps burning singly 
across 200 volts and upwards would be more safely taken at 
50 per cent. above those quoted. The influence of working 
pressure upon the life of tungsten lamps is still very consider- 
able, the lower voltages giving a much more durable lamp, 
and also reducing those breakages which take place, when 
the lamps are not burning, as a result of handling and 
vibration. 

On high-voltage direct current circuits the superiority of the 
low-voltage lamps is to some extent discounted by the need 
of burning in series pairs, but where alternating current is 
available it is worth while to reduce the pressure’ liy means of 
auto-coils or balancers where lamps aggregating 300 or 
more watts capacity can be fed from one auto-coil. 

The question of loans for converting street lighting from 
; it certainly 
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appears a hardship that a supply undertaking should be asked 
to carry out permanent works at the expense of revenue, but 
it must be borne in mind that in some cases the change 
involves the replacement of lighting appliances which have 
become obsolete, and considerations of this kind no doubt 
influence the L.G.B. | 

Whether such work is carried out with borrowed money 
or charged to revenue, it should be done thoroughly, with 
apparatus of the best design; the conversion of existing 
gas lanterns is seldom justified, often ugly, and deprives the 
undertaking of much of the advertising effect secured by th* 
change in form and appearance of the posts. 

The high-candle-power tungsten lamp lanterns should 
have a wide sphere of usefulness; they afford a powerful 
light without glare, falling off very evenly as the distance 
from the post increases. When pitted against old type 
open and enclosed arcs the result is entirely in favour 
of incandescent lanterns, and in many situations where 
arc or trolley posts are to be found spaced up to 80 yards 
apart these lanterns afford a ready means of improving illu- 
mination and reducing costs. For shopping thoroughfares, 
except in very small towns, it is to be doubted whether the 
capacity of these lanterns is sufficient, and it would probably 
be advisable to design the fitting so that an increase in 
candle-power could be readily made as the demand for light 
increased. These groups of lamps have the further advan- 
tage that a failure does not mean total extinction, and by 
suitable switching the light can be reduced after a certain 
hour of the night. 

Where the magnitude of the undertaking warrants it, the 
use of separate cables for the public lamps has distinct 
advantages, enabling them to be switched on and off in 
groups, and avoiding the necessity of making hundreds of small 
service connections to the distributors. Where, however, 
this cannot be done, all new distributing cables, laid in 
districte where public lamps are likely to be connected, might 
be provided- with an insulated switch wire which would allow 
of groups being worked from a central point. "The increase 
in the cost of low-tension concentric cables, due to the pro- 
vision of an insulated strand for this purpose, would not 
exceed about 5 per cent. on the total. 

The study of illuminating problems has naturally led to 
the conclusion that for the purposes of tratfic uniform lighting 
over the whole of a thoroughfare is the ideal to be aimed at ; 
yet the gas companies, who were prompt to point out that their 
numerous small lamps gave a more regular distribution of 
light than the tlame arc lamps, now expend much trouble in 
attempts to produce lamps of very high candle-power. It 
appears obvious that to give general satisfaction something 
of scientific fitness must be sacrificed to the desire for cheer- 
ful glow aud the play of light and shadow. Daylight is 
perfect and uniform, but daylight imitated with the com- 
paratively low illuminating powers at the disposal of man, 


though it might be effective and economical, would be as 
cheerless as a Northern twilight. 


IT is satisfactory to observe that steps 
are again being taken to advocate the 
completion of an Imperial telegraph ser- 
vice, and it is believed that the Govern- 
ments of Australia and Canada are seriously considering the 
proposal to establish a State-owned cable between this 
country and Canada by way of the Faroe Islands, Iceland, 
Greenland. and Labrador. From details. published in the 
Times last Saturday, it appears that this northern route has 
the edvantare over the existing mid-Atlantic route, both as 


The Imperial 
Telegraph 
Service. 


regards the diminished total length, and as regards the fact 
that the intermediate stations would enable the distance to be 
sub-divided. The longest section would be between Iceland 
and Greenland, a distance estimated at 670 miles. This 
section would, of course, determine the speed of working ; 
and if that speed were kept down to the working speeds of 
existing Atlantic cables, the core of the Iceland-Greenland 
section could be of considerably lighter type than that of the 
mid-Atlantic cables, with consequent great reduction in cost 
of the undertaking. The section from the North of Scotland 
to the Faroe Islands is given as 225 miles, and from the 
Faroe Islands to Iceland the distance is about 240 miles. 
For these sections, therefore, types of conductor and 
dielectric could be adopted even lighter than those needed for 
the Iceland-Greenland section. Again, the final section, 
from Greenland to Labrador, is estimated at 510 miles, 
and it is possible that some reduction of weight 
could be allowed even in this core as compared with 
that of the Iceland-Greenland section. From the point of 
view of effective telegraphy, it is noteworthy that the 
estimated total length is only 1,645 miles, as compared with 
something like 2,000 for the mid-Atlantic cables. The 
margin can be interpreted in terms of increased speed of 
signalling, or as diminished cost, whichever best suits the 
needs and the pockets of the Governments concerned. 

The seas that touch upon the shores of Iceland, Green- 
land, and Labrador, are not remarkable for their insolation. 
They are bracing rather than salubrious; and for the greater 
part of the year they are obstructed locally by ice in its 
various forms and conditions. Providentially for the cables, 
the ice prefers the surface to the bed of the ocean. It 
follows, therefore, that when once the cable is laid, risk of 
fracture from the mechanical action of the ice is improbable, 
and that the only positions calling for special precautions on 
account of the ice are the places of landing. The modern 
heavy shore-end cable can, however, be regarded as adequate 
to safeguard the service against any ordinary ice dangers of 
this character. Care would, of course, be necessary in 
selecting the best time of year for laying cables in tho 
seas ; but when the difficulties that have been overcome by 
the staffs and the crews of telegraph ships are called to 
mind, it is obvious that there is no reason to 
doubt that such a cable could be laid and maintained 
with complete success. Kepairs would require special 
consideration, for, as stated in the Times, “the ice in the 
northern latitudes will probably render repairs on abopt 8 
third of the total length impossible during about eight 
months of the year." It is, however, pointed out that in the 
remaining period, when the repairing ships could reach 
these latitudes in safety, the cable ships could quickly and 
easily effect the repairs. Inspection of a chart shows that 
the cable could be laid at moderate depth throughout the 
greater part of its whole length—a fact that renders repairs 
a much simpler and cheaper matter than repairs in the 
vast depths of the mid-Atlantic and Pacific. Nevertheless, 
it must be admitted that eight months would be a long 
period for enforced discontinuity in an Imperial cable, and 
the route would thus probably require for safety a duplicate 
cable as a measure of precaution. 

It is certain that to enable the transmission of telegrams 
to proceed as cheaply as the circumstances demand, between 
Great Britain and the Colonies, a vigorous step of the kind 
here adumbrated is absolutely necessary. The Times points 
out that the Atlantic cable rates have for 28 years remained 
at a shilling a word, and that if allowance is made for the 
landline charges. the Atlantic cables still absorh rather more 
than half the total charge for a Press message between 
England and Australia. From the commercial stand-point, 


the retarding influence of these high rates can scarcely 


over-estimated : for Canada has the United States at 
her very door, with means of rapid communica 
tion at negligible cost for the ordering of goods. 
Great Britain is thus at enormous disadvantage as id 
pared with the United States in such negotiations: 
aud in view of the United States’ heavy tariffs, there 1 
compensating advantage to set against it. From every J 
of view, therefore, the scheme deserves the support 0i t 
who think imperially, and all who look ahead, keeping . 
mind the part that the Empire's cables are destined to serv? 
in the Empire's crucial hour. 
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THE SUPPLY OF LAMPS BY ELECTRICITY 
WORKS. 


By METAL.“ 


THaT the function of an electric lighting station —and 
lighting still remains the most important side in the majority 
of stations—is to provide light rather than current, is a 
platitude the importance of which is not sufficiently realised. 
This fact was brought prominently to my mind when hearing 
of a large town, where; even 
lamps are nearly equal to connections, although the juice is 
sold at low rates. Experience has proved that energetic and 
useful attention to existing consumers is probably the most 
powerful means of extending the use of electric light to new 
people, far better indeed than the circulation of numberless 
leaflets and other such literature, for the usual style of 
such things often deepens the disgust of a man who has a 
bad light, in spite of some casual and ill-directed efforts to 
improve it. The station must supply lamps to consumers if 
the best is to be got out of the electricity supply, and the 
suppliers of current must arrange to do the thinking for their 


clients, as much as ever they.can at any rate. This means a 


lamp supply scheme. 

Many methods have been tried for the supply of lamps, 
but with varying success. Some stations have given up the 
attempt because it was too costly, or because it required too 
much labour to carry it out properly. Some tried replacing 
worn-out lamps free, but this was often abused by dishonest 
people who still, unfortunately, exist in most towns. 
provided lamps at so much per holder per quarter, but this 
plan required an immense amount of book-keeping and 
inspection, while there was serious: difficulty in making a 
rate which should be at all reasonable. Differences were 
made between the charges for bedrooms and living rooms, 
but this allowed opportunity for wrangling, for why should a 
bedroom, used as a study, get a cheap rate, while the draw- 
ing room, only used on state occasions, was charged at full 
prices? Then unreasonable consumers made a point of 
changing their lamps often, merely to get their money’s worth. 
One man—in an office—told me he had changed his lamps 
three times in a quarter for this purpose. No wonder the 


authorities dropped their lamp renewal scheme in that town!“ 


One plan, tried by a number of stations, is to allow a 
lamp for a specified number of units consumed. This does not 
meet the needs of the consumers who usually require the 
lamps, which are used for similar hours, to be renewed at 
the same time, instead of being sent up in driblets as 
happens under this arrangement. Of course the lamps may 
be stored away in drawers when sent up by the station, but 
likely as not they will be found broken when wanted. All 
the above methods have also the fatal disadvantage that 
they only provide carbon lamps, whereas people want metal 
lamps. It may therefore be of interest to give details of a 
scheme which has worked well for some years, proving of 
the utmost value to the station in which it is used. It 
requires little book-keeping, and no more inspection than is 
required by the consumers, which is much to be desired by 
ladies who do not like men, coming off dirty streets, to go 
over their good carpets counting up lamps, &c. "The con- 
sumer under this arrangement has the option of entering 
into an agreement with the station, whereby, in return for 
giving up his cash discount of 5 per cent. on his account for 
current, he receives lamps as required at cheap rates. "The 
lamps are thus partly paid for by cash and partly by the 
9 per cent. discount given up on the electricity bill. To 
ensure that accounts are paid in a reasonable time, the lamp 
account is subject to 10 per cent. discount provided that it 
and the electricity bill are paid by the time stipulated. 
Prices for lamps of all kinds are kept at the lowest possible 
rates, and altered from time to time to suit developments. 
The actual prices charged must be a matter of policy, but it 
is probably a good thing to keep them low, even if it 
means an actual loss on the supply. Certainly it is better to 
do this than to reduce rates for current, while it is often 
just as efficient a means of getting more consumers and of 
keeping existing connections. Where a lamp has a short 
life it is replaced free, a benefit much appreciated by 
people who hate to pay 4s. for a lamp which has 


now, disconnections of 


Others 


lasted a day or so under treatment which, 


only 
to the ordinary mind, seems reasonable enough. 
Fuses are replaced free, and small attentions are 


given, after the manner of gas companies. An assistant is 
kept at the station for such work during evening shift, a very 
needful thing if tragedies are to be avoided amongst the 
consumers, for where a draper’s sale or a bridge drive is 
spoilt through a blown fuse, damage is done to the under- 
taking that much canvassing will not repair. Indeed, a flow 
of literature may simply irritate people who have unrelieved 
complaints to make about their supply. Where possible, 
people are persuaded to take down the flower-pot type of 
shade, and replace them by Holophane reflectors. (It would 
be a good thing if people could arrange to put up dummy 
fittings to take the so-called beautiful shades of which ladies 
are so fond, the real fittings having Holophane reflectors to 
light the room properly.) / RN 

In the writer's case, the lamp renewal scheme, along with 
attendance on consumers, has been of the utmost advantage 
to the undertaking, probably even its salvation. Metal lamps 
have been pushed from the beginning, so that the change has 
come gradually, and not in a flood, while the canvassing 
department has also received the greatest assistance from 
its operation. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest, possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Extending British Engineering Abroad. 


I am very pleased to see that the urgent necessity for a. 
manufacturers’ combine, having for its objects the preserva- 
tion and expansion of our foreign trades, to which I drew 
attention in & letter which you courteously published in your 
issue of April 29th, is at last attracting the attention of 
correspondents in the technical Press, and it is to be earnestly 


hoped that the able article from the pen of Mr. E. T. 


Williams, published in your last issue, will induce manu- 
facturers to seriously consider the formation of some kind of 
organisation which will, at least, place them upon an equal 
footing with their foreign competitors. 

That there are many difficulties to be overcome, and 
individual interests to be adjusted, before such an organisa- 
tion could be successfully started, nobody will dispute, but 
that such difficulties and conflicting interests are not insur- 
mountable obstacles is proved by the success of manufacturers' 
organisations in America and Germany. | 

I cannot claim to have had experience over such a large 
area as Mr. Williams, but from several years’ experience in 
India, I can confidently state, without fear of responsible 
contradiction, that a scheme such as that outlined by Mr. 
Williams, would result in enormous benefits to British trade. 

As Mr. Williams truly states, there are many ways in 
which combined action could be taken, but whatever is 
done, great care should be exercised not to disturb, or divert, 
the trade which has been built up, and is now in the hands 
of our agents and representatives abroad. To them in no 
small degree we owe, and must continue to owe, whatever 
success we have obtained, or may obtain, abroad, and there- 
fore, while it is imperative that manufacturers should 
organise and combine for the purpose of expanding their 
foreign trade, their efforts should, to a great extent, be 
directed to assisting those representatives, and not to com- 
peting with them. 

In my letter referred to above, I suggested as a possible 
solution of the serious disabilities under which our manu- 
facturers and representatives abroad work, the establish- 
ment by an association or group of manufacturers of com- 
mercial consulates, in all important countries, officered by 
practical commercial and technical experts, who know the 
language and people of the countries to which they are 
appointed, whose sole business it should be, without actually 
trading, to systematically advertise and push the goods of 
the members of the association, report upon all foreign 
imports, the extent to which, and the class of people by 
whom, they are used, prices at which they are sold in the 
local markets, and wherein they differ from British goods. 
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The above is a direction in which, I think, an inquiry 
into the possibility of organising our foreign trade might 
profitably be pursued, bnt it should be supplemented by 
permanent exhibitions, in all important centres, of the goods 
manufactured. by the various members of the Association, to 
which people of all classes should be admitted. Prices could 
be quoted, and comparisons drawn, between the exhibits and 
similar articles of foreign origin, but in no case should dis- 
counts be quoted, or sales made, except to recognised agents 
or members of the trade, the sole object of the exhibition 
being to demonstrate to truder and user alike the superiority 
of British goods. 

Such an Association might be recruited from manu- 
facturers in widely differing trades: the engineering, 
chemistry, cutlery, hardware, textile and furnishing trades 
could all be represented with equally good results. 

Considerable financial sacrifices would undoubtedly have 
to be made by the members of the Association, and no doubt 
the proportion to be paid by different members would require 
some careful adjusting : but given a sufficient membership, 
there is no reason why the expense should be prohibitive, 
and it would certainly not be disproportionate to the benefits 
which would be derived. 

Finally, permit me to beg British manufacturers to take 
heed of the warning contained in the last paragraph of Mr. 
Williams's article. Other countries are organising their 
foreign trade, and already American manufacturers have 
established, with good results, a small permanent exhibition 
in India, and it is of vital importance that British manu- 
facturers should likewise immediately organise for the 
purpose of preserving and expanding their foreign trades, 
unless they wish to lose their foreign markets entirely. 


ME W. Donovan. 
Birmingham, November 29th, 1910. 


Comparative Costs of Running Gas and Oil Engines. 


I have a copy of a paper read at a meeting of the Insti- 
tution of Mechanical Engineers, held at Leeds in July, 
1903, by Mr. H. Ade Clark, on the Diesel engine, giving 
comparative costs of Diesel, gas and steam engines, both 
capital and running costs. 

Perhaps some of your readers have some results of their 
own tests, or they may be able to refer me to some more 
recent published figures? I should be very glad of any 
reliable information on this subject. 

J. H. 

[See Diesel Plant at Saltburn,” Exec. REv., August 
12th, 1910, p. 262; also Mr. A. J. J. Pfeiffer's I.E.E. paper 
on “Comparisons between Steam, Gas and Oil Engines," 
Exec. Rev., June 11th and 25th, 1909.—Eps. ] 


Motor-Car Lighting. 

We beg to call your attention to what we believe to be a 
small inaccuracy which has crept into the description of the 
electrical fittings for cars exhibited at Olympia, on page 819 
in your issue of November 18th. 

It is there stated that the“ Leitner ” dynamo was the first 
machine to be put forward for car-lighting, and we therefore 
have pleasure in enclosing an illustration of Mr. C. A. 
Vandervell's patent dynamo fitted to a Daimler car in 1904. 

We may mention that these machines are still running 
satisfactorily, although we have for some time discontinued 
tlie manufacture, owing to the rather high cost of production. 

| C. A. Vandervell & Co. 

London, W., November 24th, 1910. 


Municipal Wiring. 

In your issue for November 18th you publish a letter 
purporting to deal with this subject from the wireman’s 
point of view ; that it does not do so will be agreed by all 
of your readers, who, like myself, have learnt to know and 
respect the British wireman as a class. 

But the serious matter is the statement made—absolutely 
without foundation—that the Electrical Contractors’ Associa- 
tion have a system of ** black-listing " men who have in some 
way offended the members. I am in a position to say that it 
is only on the report of drunkenness, incapacity, or miscon- 
duct on the purchaser’s premises, that a wireman is “ black- 
listed," and the only questions ever asked are those made by 


the secretary of the referees when a man first applies to be 
put on the register. 

The Association have done nothing but help the wireman, 
and in hundreds of cases have been successful in finding 
employment for men seeking it. 

As regards rates of pav, my own experience is that tlie well- 
trained and willing man is always able to demand a higher 
wage than the so-called district rate, and it is only right 
that positions under publie bodies should be filled by the 
very pick of the field, and that a higher rate should be paid. 

Judging by his literary talent, I assume your correspondent 
to be one of these, and as representing the mutual interest of 
employer and employé in this matter, I shall be pleased to 
meet, Mr. Webb at this address to discuss the matter. 

(deo. Harland Bowden. 

20, Bucklersbury, E.C. 

November 29th, 1910. 


PROCEEDINGS OF INSTITUTIONS. 


Street Lighting by Modern Electric Lamps. 
By Haypn T. HARRISON, M. I. E. E. 


(Abstract of paper read. before the INSTITUTION OF ELECTRICAL 
ENGINEERS, Manchester, November 22nd, and London. 
November 24th, 1910.) 


In nearly every town and city of this country gas, being the illu- 
minant available at the time when the streets were built, was 
naturally chosen for the purpose, and electrical engineers have found 
that in order to displace it they must be in a position to supply 
lamps of about the same candle-power either at an equal or a lower 
cost, as it is often not considered advisable to go to the expense of 
scrapping existing posts and lanterns. I propose, therefore, to lay 
before you the figures relating to the borough of St. Marylebone, 
where the incandescent gas lamps have lately been replaced by 
electric (tungsten) lamps. An outside testing authority intimately 
connected with the gas industry was instructed to test at random 
100 street gas lamps in the district ; the results showed an average 
of 50 C. P. for the single 4}-cb. ft. gas mantles, and 7676 for the 
double mantles. I tested for my own satisfaction and found vith 
the single mantles an average of 45 C. P., and with the double 76 c.t. 
It was decided that the single lamps should be replaced by two 
115-volt 35-watt Osram lamps in series, and the double lamps by 
two 55-watt lamps. 

The existing gas lamp-posts and lanterns being the property of 
the Council, and having been maintained in good condition, it was 
decided to retain them. The light from tungsten lamps having à 
profile curve favourable to street lighting, it was only necessary to 
accentuate this by means of reflectors: on the other hand, the use 
of something which would counteract the effect of high intrinsic 
brilliancy of the light source on the iris of the eyes had proved in 


my experience a very important point; therefore I submitted a 


reflector for this purpose which, after slight modification to suit 
local conditions, was duly approved. This reflector, which is in 
shape similar to an inverted wedge with suittably curved sides, 
attained both of the above objects, increasing the candle-power of 
the rays near the horizontal to nearly double that of the lamps only 
and to six times the vertical rays. The chief features of the 
fittings are a large surface of white reflector above the lamp fila- 
ments with no intervening lamp caps or holders; anti-vibration 
holders to protect the lamps; suitable watertight p.P. switches and 
fuses, and sealing chambers of sufficiently small dimensions to g0 
between the bottom of the lantern and the top of the post. The 
work of converting 1,964 lanterns and connecting them to existing 
distributors has been done for £5,748, or an average of leas than £3 
per post, and was carried through in three months at an average of 
nearly 200 posta a week without in any way interfering with the 
continuity of supply to a single customer. ut 
The excellent results obtained have led to the Council deciding 
to convert the remaining 1,385 lanterns in this district. The 1.961 
lamps when lighted by gas cost the Council for gas, lighting. 
extinguishing, cleaning, and maintenance, £8,818 perannum. The 
gas contractors when asked for a revised tender reduced their price 
considerably, but were unable to compete with the tenders of the 
electricity department, which amounted to £7,350 per annum, 
made up approximately as follows :— 


Per post. 

A. Electrical energy at 1l'42d. per unit .. £3,950 42 0 0 
B. Lighting, extinguishing, cleaning, paint- . 

ing, &c. ... ane ae vie .. 1.570 0 16 0 

C. Lamp renewals... a 1,230 012 v 


D. Repayment of cost of electric fittings in 
three years iis nee dist . 600 0 6 ^ 


Total , 7,350 £315 V 


The 1,964 street lanterns included in this charge contain lampe 
of various candle- power; the numbers are approximately 
follows: — 


Measured candle. power. 


At 205. 
335 two 80-watt lamp. 185 S 
491 two 55 „ Lo M *. 78 z 
1,138 two 35 n [IT] [TT | "T 58 l 


— — M À—— —— — — RR 


P ? 
1 
* 


r 


Vol. 67. No. 1,723, DECEMBER 2, 1910.) 


THE ELECTRICAL REVIEW. 893 


In dividing them the proportionate cost of each per annum 


would be approximately as follows when taking energy at 1'42d. 
per unit :— 


^10- watt. 110-watt. 160-watt. 

A 288. 6d. 45s. Od. 648. Od. 
B 168. Od. 168. Od. 16s. Od. 
C 128. Od. 128. Od. 158. Od 
D 68. 6d. 68. 6d. 68. 6d. 
Total oe ws 63s. Od. 798. 6d. l01ls. 6d. 


The price charged per unit, 1'42d., was fixed in order to repay the 
cost of the services at an early date. If the charge per unit were 
Id., which is more consistent with the costs of generating, the sum 
of £3,950 per annum would be reduced to £2,780, which allows 
£1,170 per annum for repayment of cost of services, &c., the cost of 
the repayment of the electric fittings being already allowed for; 
this would easily wipe off the cost of the services in five years; 
therefore, if a 10 or 15-year loan had been arranged, the price per 
unit could have been reduoed to 1d. per unit, which would work 
out as follows: 


70-watt. 110-watt. 160-watt. 


A. Electrical energy at Id. 


per unit int .. 248. Od. 38s. Od. 568. 6d. 
B,C and D. As before. 348. 6d. 348. Od. 37a. 6d. 


— — — 


Total ... 588. 6d. 728. Od. 94s. Od. 


Nor. — Charges B and C have since been reduced; thus an actual higher 
rate is being obtained for ourrent. 


It seems incomprehensible that capital charges connected with the 
services to street lamps should be dealt with differently to those 
necessitated by an ordinary consumer, and that the loan for them 
should ever be refused. As a consumer, a street lamp is very 
attractive; the load factor is good, no expensive meters or other 
apparatus are necessary, and it is not likely to have to be cut off 
owing to termination of tenancy or vagaries of that description. 
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CURVE I.—C.P. CURVES OF VERTICAL 
CARBON FLAME LAMPS, 


The street lamp acts as an advertisement to the electricity under- 


taking, and the local authority controls its own public lighting 


instead of being in the hands of its bitterest opponent. In 
the case of Marylebone, not only were all these advantages 
gained, but a large saving—namely, £1,500 a year—was made 
in the lighting rate, the electricity undertaking benefited, theand 
illumination of the streets was improved. In the face of all this it 
would be interesting to know on what grounds the authorities 
who control the obtaining of loans by municipal undertakings base 
their antipathy to granting loans for street-lighting purposes. 


C.P. at C.P. at 
Original. 0. v. 20. 10. 
Single gas mantle... 45 


Replaced by 
Two 35-watt Osram lamps 55 100 
Double gas mantle... 76 Two 65-watt Osram lamps 78 1301 
Double gas mantle... 76 Two 80-watt Osram lamps 135 220 


(These tests were carried out by the author under identically 
similar conditions). 


The tests on the gas lamps mentioned previously are compared with 
tests on the electric lamps as shown above. In the total candle- 
power, these figures ure very striking ; 1,964 gas lamps gave a total 
of 109,000 c.P., and 1,964 electric lamps gave a total of 146,000 C. P. 
at 20°, 193,883 at 10°. 

The illumination was increased directly in proportion to the 
increased candle-power, as the position, height, &c., of the lamps 
remained the same. 

It is interesting to note from my paper read before this Institution 
at Manchester in 1905 that thefigures given as an average minimum 
direct illumination taken from a large number of important towns 
came out as follows :— 

Average in 1905. Marylebone, 1909. 
Main thoroughfares 0°050 cb. ft. 0˙15 
Side streets tae oe 0025 , 0°048 to 0°07 
Suburban streets ... 0:000 „ — 


In the important thoroughfares there are an average of 7 6 posts 
to the mile, and in the less important streets 66 poste to the mile, so 
from the above it will be seen that at 1'42d. per unit the cost per 
annum works out at:— 


Main thoroughfares ui . £384 per mile. 
Side streets sisi i sist - 204 - 


At Id. unit, the cost would be: Main thoroughfares, £356 per 
mile; side streets, 2190 per mile. 
At the time when Oxford Street was changed from gas to electric 
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CURVE II.—EFFECT or DIOPTRIC AND 
OTHER GLOBES, 


lamps, the most efficient lamp available for the purpose was the 
converging carbon flame arc lamp, which was used, the globes 
being of the opalescent type. Two such lamps were erected on 
centre poles at distances of nearly 200 ft. ; this resulted in a 
minimum horizontal illumination of (Y11 c. ft. The cóst of this 
type of lamp works out at nearly £20 per annum, or £800 per mile 
per annum. | 

Since that time the arc lamp makers have turned their attention 
to altering the distribution of light from flame lamps in order to 
make them more suitable for street lighting. 

It is difficult to arrange for the arcs to be higher than 25 ft. from 
the ground, and the distance between them is rarely less than 
150 ft., and is sometimes as much as 300 ft.; therefore the light 
rays which reach the point of minimum illumination are those 
emitted at 10° to 17° from the horizontal. Some tests which I have 
lately conducted in Oxford Street, Oxford Circus and Regent 


Street proved these rays to be of the following candle-power (see 


Curve II) :— 


10-ampere Union flame arc lamp, opalescent 
globe, 10? to 15° ... sia A ..- 1,100 1,200 c. p. 
10-ampere Union flame arc lamp, dioptric 


and opalescent globe, 10° to 15° ... . . 1,750-1,800 „ 
12- ampere Union flame arc lamp, dioptric 
and clear globe, 10° to 15°... Sas 3,700- 4,400 


This already indicates the advance Messrs. Koerting & Matheson 
have made in the right direction by the introduction of the dioptric 
globe; for example, if these dioptric globes are used, the illumina- 
tion is increased 60 per cent, without appreciably increasing the 
cost of maintenance. Ifa clear outer globe is used, the illumina- 
tion is more than doubled. Messrs. Crompton, with the Crompton- 
Blondel lamp, and the Jandus Arc Lamp Co., with their regenerative 
flame arc, have both made a great advance in this direction, as has 
been already demonstrated by the valuable tests carried out by 
Mr. J. T. Morris at the East London College. Table I is compiled 
from Mr. Morris's figures and further tests taken by myself. 


— 


CURVE III.—BEcK FLAME LAMPS. 


A, 10-amp., clear globe; B and c, 10-amp., opalescent 
globes; D, sas clear globe; k, 8-amp., 
opalescent globe. 


The above figures refer to testa made on the lamps when using 


_ the carbons recommended by the makers ; they can only be taken 


as a rough guide, on account of the question of globes, and also the 
current at which the lamps are run, low-current arc lamps being 
always much lower in candle-power output per watt than those 
taking more current, and thie particularly applies to flame lamps. 
The vertical carbon lamps, though of much higher efficiency, are 
not so steady burning as the inclined carbon lamps on account of the 
movement of the arc. I have found in the street when photo- 
metering that this variation is sometimes 50 per cent. As regards 
glòbes, the absorption of these differs enormously, and the greatest 
care should be taken in their selection, the only method being 
by testing the lamps and globes under actual working conditions 
(see Curve III). 


TABLE I.—CANDLE-POWER PER WATT OF VARIOUS LAMPS AT 
10° to 15° FROM HORIZONTAL. : 


Type of lamp. Watts per lamp. | pax wart. Type of globe. 

Tungsten .. | From 40 upwards 0'8 Clear glass 

Grouped - In specially designed 
tungsten | 300 1˙⁵ { Bye gs y E 
lamps 

Open are 500 07 Standard opalescent 

Enclosed arc, Clear inner and outer 
direct cur- 460 0'5 globe 
rent 

Excello fame k 460 21 Standard opalescent 
arc . . 

Excello flame E Dioptric and opales- 

} 460 37 ios 

Arc 

Excello id 500 6˙5 Diopt ric and clear 
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From tests on high-pressure gas lamps, Mr. J. T. Morris draws the 
conclusion that the candle-power of a high-pressure gas lamp varies 
50 per cent., depending on the quality and pressure of the gas. His 
figures show that from 30 to 34 C.P. per cb. ft. of gas consumed per 
hour is a very average result when working at a pressure of 4 in. of 
mercury. My own tests tend to corroborate this. A nominal 1500-C. P. 
Keith lamp, which gave on test between 720 and 780 C. P. with a 
consumption of 23 cb. ft. per hour, when compared with a flame 
arc lamp giving 5 C.P. per watt at ld. per unit, would have to be 
supplied with gas at 7d. per 1,000 cb. ft. in order to produce the 
same light for an equal cost, and thus it is obvious that even high- 
pressure gas lamps do not compare favourably in cost with those 
high candle-power electric arc lamps, which embody the improve- 
ments of the last few years. 

With the exception of very important streets, the tungsten lamp 
will give a better result at lower cost than the ordinary open-type 
arc lamps; but it would be unwise to incur fresh capital charges 
by replacing existing arc lamps with a large number of small posta 
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CURVE IV, —TuNGSTEN LAMPS COMPARED WITH ARC LAMPS. 


and fittings. At Croydon the borough engineer decided to try the 
experiment of using groups of tungsten lamps contained in one 
lantern fixed as high as possible from the ground. It was found 
that a group of three 100-watt Osram lamps contained in a suitable 
lantern mentioned in Table I, and of which the profile curve of 
lighting (IV) is given, when erected 20 to 23 ft. above the ground, 
gave a much better minimum and much more even illumination 
than the arc lamps, with the result that nearly 10 miles of road 
have already been converted to this system of lighting. These 
lanterns embody the same principles as the Marylebone fitting— 
namely, to have a large area of white reflecting surface in very 
close proximity to the incandescent metal of the lamp, with the 
object of making the source of light appear large, so as not to 
strain the eye in any way. This white surface is designed to act as 
an efficient reflector, and does considerably improve the distribution 
of light by nearly doubling the candle-power at 10* to 20* from 
the horizontal, as will be seen from Curve IV, which compares the 
distribution from tungsten lamps fitted in these lanterns with that 
of an open-type arc lamp. The illuminating results are as follows, 
these lamps being 73 yards apart and from 20 to 23 ft. high :—The 
minimum direct illumination is 0'041 when using the tungsten 
group lantern, against 0'024 when using the 10-ampere open-type 
arc lamp. The cost per mile works out at approximately £200 per 
annum ; thus a minimum illumination double that of arc lamps is 
obtained, and at slightly over half the cost. It is interesting to 
note that when these roads were lighted by gas mantles the mini- 
mum direct illumination was 0'0036, and thus the illumination is 
now about seven times as high, the cost being about three times 
greater. 

The author has devised a combined lantern and cut-out which 
permits of a series of arc lamps being replaced by a group of 
tungsten lamps, of which one is a spare lamp placed in a con- 
spicuous position in the globe, and comes into operation in the 
event of any of the other lamps failing. The lamps nominally in 
circuit are placed in a circle and are connected in parallel through 
the winding of an electromagnet to the series mains. The spare 
lamp is connected through a contact operated by theelectromagnet 
to the series mains. The electromagnet is so wound that when the 
normal lamps are lighted, and the current is passing through the 
coils in series with them, the magnet is not excited; but in the 
event of a lamp failing, the balance of the ampere-turns is upset, 
pa thus the magnet attracts its armature and connects the spare 
amp. 

At Harrogate the engineer, Mr. Wilkinson, has replaced each arc 
lamp by four 100-C.P. tungsten lamps, arranged on spreading arms at 
a considerable height, the result being excellent as regards both illu- 
mination and appearance. The lamps are used without globes, but are 
provided with prismatic reflectors. It is important that the reflectors 
should be designed with the object of reducing the effect of 
“glare”; in other words, counteracting the high intrinsic brilliancy 
of the light source. With arc lamps opalescent globes are very 
generally used to get over the effect of glare, but the greatest care 
is necessary in selecting these, as the loss of light is very often a 
serious matter. This is clearly demonstrated by Curve III, plotted 
from tests taken by the author under normal working conditions in 
the open, and it is interesting to note that the opalescent globe B 
did not seriously reduce the candle-power of the lamp at the 
important angles, namely, 10° to 15°, whereas C reduced it 
considerably. 

"ome very interesting work has lately been carried out in the 
City of Westminster in connection with street lighting by gas, and 


as the lighting of Victoria Street has been completed, the writer 
has had an opportunity of measuring the illumination and judging 
the effect of what may be taken as the most modern form of gas 
lighting. " 

The units of light according to the specification were to be 90 C. p., 
180 C.P., 300 C. P., 1,800 C. P., 3,000 C. P., for which the accepted gas 
company's tender works out at £2 16s. 6d., £4 10s, £6 10s, 
£15 10s., and £22 per annum respectively. Of these the 1,800-c.P. 
unit fixed 20 ft. high was selected for Victoria Street. This street 
is approximately 3,600 ft. long, and 25 such units have been erected 
in place of 50 upright double incandescent gas mantles placed 12 ft, 
from the ground, with the result that the minimum illumination 
has been increased to 0°15 C.P. 

Treating the street lamps as an ordinary consumer, a remunera- 
tive price per unit may be taken as ld. for large undertakings and 
1°6d. for small undertakings, which includes, as in the case of con- 
sumers, the cost of service to the ordinary distributors, but not of 
fittings, &c., which would come under the same heading as the con- 
sumers' wiring and fittings, which are part of the installation. 
Even with this rate of charge the revenue per 60-watt lamp is 
nearly eight times the average revenue derived from lamps installed 
on consumers’ premises, and, moreover, all Imeter-reading charges 
are dispensed with and the clerical and office charges are practically 

il. 

"Phe cost of lamp maintenances must be divided between two 
different classes of lamps, namely, incandescent and arc lamps ; and 
it is essential to know the cost per candle-power per annum. 
With tungsten lamps the cost of lamp renewals depends 
largely on the candle-power and slightly upon the volts; the fol- 
lowing figures based on experience in various towns will act asa 
guide to the likely maximum, including rates of renewing :— 


TABLE II.—CosT or TUNGSTEN LAMP RENEWALS, LIGHTING, 
EXTINGUISHING, &C. 


Cost per candle-power per annum. 
Total Cost per 


ndle- nnum Lighting, extin- 
power of (4 ,000 hours).| N ered AID peo e "a: 
S i renewals, reflectors). 
8. d. | d. d. 

50 8 24 | 1'3 4°00 
100 13 1'8 | 12 2'00 
200 | 20 l2 | 10 1:00 
300 30 12 | 1˙0 . 066 
'400 40 12 0:8 0:50 
500 50 1˙2 0˙6 040 


The cost of lighting, extinguishing, cleaning and repairs depends 
largely on the system of supply. The interest and sinking fund 
on special street-lighting mains is about equal to the cost of 
individual switching, and therefore the latter system is likely to be 
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CURVE V.—VARIATION IN HORIZONTAL ILLUMINATION WITH 
HEIGHT OF LAMP, 


largely adopted, in which case the cost per post may be taken as 
168. per annum, this being constant whatever the candle-power of 
the lamp. The total cost per candle-power works out as shown in 
Table II. 

The capital charges of electric street lamps, of course, depend 
upon the value of the posts and lanterns; the cost of the service, 
&., being put roughly, they may be taken as follows :— 

Light units up to 200 C. . (tungsten) erected 12 ft. high ... £3 

Light units up to 500 C.P. (tungsten) erected 16 ft. high ... 5 

Light units above 500 c.p. (arc lamps) erected 20 ft-. high... 20 


The cost of maintaining arc lamps, including carbons, trimming, 
repairs, lighting, and extinguishing, varies very nauch with the 
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type of lamp, the enclosed or regenerative type of lamp naturally 
being the lowest, and flame arc lamps burning a good quality of 
carbon being the highest. In the following estimate it is taken 
that one man can attend to 130 enclosed or regenerative-type lamps 
and 70 open-type lamps ; the cost per annum works out approxi- 
mately as shown in Table III. 


TABLE III.—CosT or Arc LAMP CARBONS, TRIMMING, &c. 


l T C.P. 
Bize of light unit. CON per 5 
300 c. p. unit (open type) — .. 4 10 0 3˙6d. 
1,000 c. P. unit (flame arc dioptric globe 
and opalescent outer) T ..| £8 0 0 20d. 
3,000 C. P. unit (flame clear outer) ...| £8 0 0 07d. 
2,000 to 4,000 c.P. unit (regenerative 
flame) ... jux Sei oe .. | £2 10 0 | 0°3d. to 0'15d. 


These results will, of course, vary with the local circumstances, 
cost of labour, &c., but can be taken as a very general guide. 
Adding together the previous figures, we get the total cost per 
candle-power per annum exclusive of capital charges, this table 
including cost of current taken at 1d. per unit. 


TABLE IV.—ToTAL CosT PER CANDLE-POWER PER ÁNNUM. 


Cost per candle-power 
per annum. 

E Candle-power of light unit. In 

Sela 

Naked lamp. lantern. 
d. d. 
A | 50 tungsten ... jn $i 10°50 7'0 
A | 100 tungsten ... 588 <u ve 8°20 5˙0 
A | 200 tungsten ... 958 T sins 7°00 4°3 
A | 300 tungsten ... nee T ses 6°66 41 
A | 400 tungsten ... Vus is ait 6°50 3'8 
A | 500 tungsten ... cis T Pas 6°40 3:5 
B 400 open arc ... "m T 10°20 n 
C | 1,000 flame arc is de 3°65 — 

C | 3,000 flame arc (dioptric and clear 

outer) des m 85 iss 1:32 — 
D | 2,000 to 4,000 regenerative flame ... | 1°0 to 0°8 — 


Having obtained an approximate table of costs per candle-power 
per annum for various units of light, it is easy to ascertain which 
are the best to use under different circumstances. For this reason 
I have given in Table V the total candle-power necessary to pro- 
duce a minimum of illumination (horizontal) of O°! c. ft. with 
lamps spaced at two different distances and also at different heights— 
‘ namely, 20 and 12 ft. 

It will be noticed that when the lamps are spaced at 30 yds. apart, 
only one-ninth of the total candle-power is necessary to give the same 
result as when they areplaced 100 yds. apart ; therefore from thetable 
of costs per candle-power it will be seen that unless a lamp giving 
a very high candle-power at low cost be used, the closer spacing 
would be the cheaper alternative. Again, converging flame lamps 
(unless provided with dioptric globes) when erected at 70 yards 
give illumination at the same cost, equal to small units of light 
placed between 40 and 50 yards apart, provided, of course, the small 
units of light are fixed at the same height. 

In order to obtain even horizontal illumination, the lamps 
should be placed as high as possible; but increase in the height 


TABLE V.—CANDLE-POWER NECESSABY TO OBTAIN MINIMUM 
ILLUMINATION 01 c. FT. 


Space between Candle-power of lamps. Total candle-power per mile. 
amps. 

Yards. 12 ft. high. | 20 ft. high. 12 ft. high. 20 ft. high. 

100 ipe 8,800 => 156,000 

90 pe 6,300 ees 125,000 

80 7,300 4,539 160,000 100,000 

70 4,800 3,060 121,000 76,600 

60 3,140 1,950 92,000 57,000 

50 1,820 1,186 63,500 41,600 

40 950 620 41,500 27,300 

30 400 300 23,300 17,600 


would not increase the illumination of pedestrians and vehicles or 
other vertical objects, and it is certainly misleading, owing to the 
introduction of the cosine factor. Maximum illumination with 
the inclined carbon flame lamps is a high as 10 c. ft. in Oxford 
Street, with a minimum of 0'11 c. ft., or a diversity factor of 90. 
In Baker Street the maximum illumination on the ground is 
0˙5 c. ft. with a minimum of 0'08, a diversity factor of only 6. 
Again, in Regent Street, where Excello lamps having dioptric 
globes are in use, the maximum illumination does not exceed 
3 c. ft., the minimum being 0'23 c. ft., or a diversity factor of 13. 
The importance of correct characteristio light distribution is 


clearly brought out by comparing the candle-power, at various 
downward angles, necessary to produce even illumination, 
with the candle-power given at those angles by a tungsten 
lamp with a suitable reflector, such as the Marylebone type, which 
fairly closely approaches the correct curve; a vertical low-pressure 
gas mantle, which gives about the same curve as a tungsten lamp 
without a reflector ; and & low-pressure inverted gas mantle. 

The effect of using correctly distributed light is not only more 
even illumination, but also reduced cost of lighting for a given 
minimum, which is seen by the following comparisons :— 


v 
Position. ee | ductor pur peiora 
Baker Street (electric. 0°08 6 £356 
Regent Street (electric) ... 0°23 13 660 
Victoria Street (high-pres- 
sure gas) ... oe 0:15 20 540 


— RC RETE 


NoTE.—The tender for the Regent Btreet t of lighting was subsequently 
reduced to £425 per mile per annum. id 


The importance of the diversity factor cannot be over-rated. 
It is the possibility of using specially designed globes and reflectors 
with electric lamps which gives them & great advantage over gas, 
where the dissipation of the great heat necessary for the efficient 
use of mantles makes the use of efficient globes and reflectors a 
practical impossibility. 

It is noticeable that in the past the small-light units derived 
from gas have been more economical for outdoor lighting than 
those produced by electricity. The reverse is now the case, there- 
foré electrical engineers should be able to compete favourably, con- 
sidering that the light they are able to supply is constant, reliable, 
capable of correct distribution, and easily manipulated, which must 
result in its adoption for exterior lighting in the same way as it has 
been so generally adopted for interior lighting. 

In calculating the cost per candle-power the writer has in most 
cases given the figures as based on the horizontal candle-power of 
the naked tungsten lamp; whereas, where they have been erected 
in suitable lanterns or globes, this cost per candle-power is reduced 
to a half or a third. This must be carefully borne in mind when 
using the tables referred to. 


DiscUSSION IN LONDON, 


MR. FRANK BAILEY, who opened the discussion, said street 
lighting ought to be considered from the point of view of how 
much light there ought to be, rather than how much could be got 
at the least cost. Present day traffic conditions demanded far 
better lighting than was given, and some authority should be 
engaged to settle a specification which would meet modern condi- 
tions. In the City of London his company had had to beg of the 
authorities to be allowed to show what they could do in improved 
lighting ; he deprecated this attitude, as it was a matter of life 
and death that sufficient. illumination p ns be given in roads and 
streets. Cheapside was an example of main street lighting at 
moderate cost; he did not think metal-filament lamps were suitable 
for this class of lighting. | 

MB. C. P. SPARKS urged that the Institution E. E. would be doing a 
service if it would draw up a fair specification on broad lines for 
street lighting. He supported the author's view as to the import- 
ance of a low diversity factor. It was the duty of the authorities to 
modernise their arc lighting, as it compared badly with modern gaa 
lighting, and especially so with modern arc lighting. The price of 
ld. per unit mentioned appeared to be on the high side for large 
cities ; a lower price was necessary to get business. 

MR. A. H. SEABROOK said if one considered the actual figures for 
gas lighting obtained by the author for his own satisfaction, there 
was a surprising divergence from the generally accepted figures. 
The price of 1d. per unit mentioned, seemed justified in a commercial 
sense, as it was an acceptable figure. It was an illogical attitude to 
refuse loans for street lighting, with a 10-year period, but to sanc- 
tion them for a consumer's service, although he might be away for 
six months in the year. With open type arc lamps, £880 per 
mile seemed a high figure—the Oxford Street lighting, which was 
understood to be an extravagant example, only cost £800 per mile. 
He considered that the tungsten lamp might efficiently be used 
where circumstances prevented the use of the arc lamp. 

MR. W. A. VIGNOLES referred to a recent sanction by the L. G. B. 
of a 10-year loan at Grimsby for street lamps, fittings, &c., which 
he considered showed that such schemes, if worked out in detail, 
were not absolutely vetoed by that body. He questioned whether 
the minimum horizontal candle-power taken by the author was the 
right thing, as the rays striking a vertical surface seemed to give 
a better standard of illumination. It was quite possible to havea 
good minimum illumination all over a street, but yet the effect 
would scarcely be so good as by using arc lamps with the same 
minimum illumination but a far higher maximum. In Grimsby, 
enclosed flame arcs had been substituted for the old ones, 
giving four or five times the light at less cost. 
This lighting cost £400 per mile, the lamps being 84 
yards apart. He questioned the fairness of comparing the 
old type arc with the tungsten lamp, as the latter was designed 
to give the nearly horizontal illumination, which the author 
wanted. Possibly a dioptric globe on an open-type arc would 
shift the maximum lighting to a position approaching the hori- 
zontal. In Grimsby new posts with fuse boxes in the bases had 
been adopted for the tungsten street lighting ; it was undesirable 
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to have the fuses at the top, as was generally the case where old 
posts were used. Two lamps were much more effective than one, 


owing to the reflection of glass surfaces, and a price of ld. per 


unit for energy was satisfactory in Grimsby. 

Mr. A. P. TROTTER said the diversity factor in street lighting 
was an important matter, and he rather agreed with the views of 
the previous speaker on this. Some 30 years ago he had invented 
the Trotter dioptric globe, which was the forerunner of present-day 
patterns; he tried to distribute the light uniformly, but he thought 
people did not want it—they wanted changes in lighting. This 
meant a moderate diversity factor and a good minimum. The 
lighting of small streets called for more skill than that of wide 
ones. 

Mr. LEON GASTER suggested that, in view of present-day traffic 
conditions, motor-car taxation could be appropriately used for im- 
proving street lighting. In Germany a committee had been 
appointed to fix standard specifications for both outdoor and indoor 
illumination. 

Mr. W. R. CooPER thought the author's definition of candle- 
power required amplifying ; candle-power might be stated in terms 
of distance. The introduction of a second diversity factor was liable 
to lead to confusion. 

MR. C. M. SHAW said £3 15s. per post, as charged at Marylebone, 
was on the high side for provincial towns. In Worcester they were 
replacing open type arc lamps as fast as possible, and were suspend- 
ing the new lamps from cross wires attached to the tramway 
poles, some 16 ft. above the ground. This lighting cost £117 per 
mile. | | 

PROF. MORRIS, on the question of glare, said it was an open 
question whether the source of light should be visible in the street 
--the ratepayers would say Yes," as it gave a decorative effect. 
He suggested screening the lamps to 10° or 15° below the hori- 
zontal in main streets. Some experiments which he had carried 
out to test the effect of light on the eye, with (a) a naked lamp; (% 
a lamp with a mirror behind it; and (c) a lamp with a sheet of 
white paper behind, showed that the area of the pupil of the eye, 
taking case (a) as 100 per cent. was for (b) 85 per cent., and for (c) 
110 per cent,, showing the advantage of the white reflector, which 
was the most restful to look at. 

MR. K. EpGCUMBE agreed as to the utility of a standard specifica- 
tion of street lighting, but thought it would be politic to carry 
out the idea jointly with the gas interests and surveyors. 

Mr. Horact Boor suggested that narrow side streets could be 
lighted best by lamps suspended midway. It had always seemed to 
him that the price put down for energy for street lighting was on 
the high side ;.in small towns it probably did not cost more than 
jd. perunit. In thecase of a supply authority in a provincial 
town, whom he had been advising, they had obtained & contract 
for all the public lighting and laid mains for this at considerable 
cost, but this was justified as private consumers were being obtained 
all along the routes, which more than covered the expenditure. 

Mk. Dow said mere lamps on posts did not give illumination; 
other lighting was needed on the buildings. He considered that 
more attention should be given to surface illumination and not so 
much to the source of light. 

MR. HAYDN HARRISON, in replying, said unfortunately the price 
of lighting was beyond our control, and the necessary increased 
illumination could not be given. He was not altogether in favour of 
centre lighting in main streets; drivers of vehicles experienced the 
zlare of the lamps and the light was shielded from the pavement. 
The question of a standard specification presented difficulties in 
view of the various interests concerned, and possibly an 
independent society—one in which the surveyors had an 
interest—would preferably undertake the work. He thought 
Id. per unit for energy was rather a high figure for street 
lighting purposes, but Electricity Committees did not appreciate 
the problem. He did not agree with Mr. Vignoles’s views of diversity 
factor, as he considered that after being in a brilliantly-illuminated 
area, people could not see in the less lighted places, they lost their 
recing capacity. The lighting problem really lay in the small 
streets, all attention had so far been given to the shopping streets. 
In reply to Mr. Cooper, the paper dealt with mean horizontal 
candle-power as was stated. He reminded Mr. Shaw that at 
Worcester only 44 poles per mile were dealt with, while in Mary- 
lebone at least 65 posts per mile were used. 


The Irregularities in the Rotating Field of the Polyphase 
Induction Motor. 


By CHARLES F. SMiTH, M.Sc., M. I. E. E. 


Discussion on paper read before the INSTITUTION OF ELECTRICAL 


ENGINEERS ut Manchester, Norember Sth, 1910. 


Mr. CRAMP said that under the heading of “Grouping of Coils,” 
there was the statement, On connecting the search coils belonging 
to one pole together in series, the resulting voltage was found to 
be equal to the arithmetic sum of the voltages of the individual 
coils. This was to be expected." It seemed necessary to point out 
that the above result was not to be expected except on the assump- 
tion of fairly low tooth-densities. The motor which had been par- 
ticularly tested had 60 slots in the stator and 4% in the rotor. and 
it had four poles. That was 15 and 12 slots per pole respectively. 
These two numbers had a G.. F. of three. This matter affected the 
results throughout the paper, though he did not find any reference 
to this G.. F. by Mr. Smith. The author. whilst giving reason for 
variations in voltage, omitted altogether any reference to pulsation 
produced by eocentricity of the rotor with respect to the shaft, 


In some cases he had found such lack of truth to be very important. 
The author said, The conditions under which the readings of fig. 5 
were taken were such as to make the voltage of coil c a maximum, 
that is to say, the conductors of this coil must have been situated 
at points of maximum flux." When the voltage of coil c was a 
maximum, the rate of change of flux through it was a maximum, 
but it did not follow that the flux itself was a maximum. With 
regard to the effect of flux pulsation on coil voltages, & component 
of the pulsating voltage might be due ito the number of times per 
second there was & correspondence between the rotor and the 
stator teeth. It did not follow that this change would correspond 
with the flux moved per tooth. The effect to which he referred 
was dependent on the G.C.F. between the stator slots per pole and 
the rotor slots per pole. The effect of uneven air-gap was mentioned, 
but even if the air-gap was uneven as described, the effect would be 
smaller than Mr. Smith thought, especially with a small number of 
poles, for the path of the flux involved crossing the gap twice, 
so that in a two-pole case the increase in field strength, due to 
uneven air-gap, should be practically zero. His conclusion was 
that pulsation voltages were of importance only in very high- 
pressure machines, and the average induction motor, as at present 


. constructed, was, on the whole, wonderfully free from effects due 


to irregularities in its field. 

Pror. E. W. MARCHANT said, as to the effect which the load 
on the motor had of increasing the losses due to pulsations in the 
teeth of the induction motor, Mr. Lawson, a former student of his, 
had made a good many experiments on this, and found that the 
increase in those pulsation losses was very considerable, the 
magnetic pulsations in the teeth being more than doubled in certain 
cases under full load. Mr. Smith gave the figures for the voltage 
induced in the rotor or on open circuit and the corresponding 
current. The.frequency of the voltage induced in the rotor would 
be very high, since it was due mainly to field irregularities due to 
the teeth, and therefore it was not at all surprising that the current 
which flowed in this particular case was small, on account of the 
large impedance of the rotor to those currents. Referring to the 
effect ofan uneven air-gap, the author mentioned four effects. The 
first was really negligible, because the magnetic drag produced with 
an eccentric rotor depended simply on:the hysteresis and eddy 
current losses in the rotor. In (3), the additional losses gave lower 
efficiency and a diminished torque. Referring to No. 2, the con- 
centration of the applied voltage in certain coils of the winding 
produced unequal dielectric stresses"—the unequal stresses that 
occurred in an induction motor when switched on were very large 
compared with any inequalities that could possibly be got due to 
unequal distribution of the field. The unequal voltages in the phases 
of the rotor resulting in an unsymmetrical distribution of currents, 
varying with the frequency of rotation, were one of the most 
important effecta of an uneven air gap. It should be noticed that 
the effect due to eccentricity was only important if it produced 
unequal loading of the phases of the stator. If the currents in the 
three phases were different, unequal bands of rotor current were 
produced, which had the effect of causing useless circulating 
currents in the rotor conductors, and these produced excessive 
heating of the rotor. This was emphasised by the illustration 
quoted by Mr. Smith at the end of his paper. 

Mr. G. W. WORRALL said he found a very interesting confirma- 
tion of some work he published in 1908. The machine employed 
was a synchronous generator with rotating armature. By varying 


the width of the pole face, he found that the magnetic pulsations, 


as shown by a search coil wound round the pole shoe, were a maxi- 
mum when the polar arc was an exact multiple of the tooth pitch, 
and a minimum when it was a whole number plus one-half. The 
electrical and magnetic conditions obtaining in such a machine 
appeared to be similar to those obtained in the induction motor as 
arranged for the experiments described by the author, for when the 
rotor rotated at synchronous speed, the field produced by a three-phase 
current in the rotor windings was approximately stationary in 
space and constant in magnitude. The stator teeth would, 
therefore, cause no pulsation except as a function of any cyclic 
irregularity which might exist in the main flux. Since this 
latter was in any case very small the influence of the 
stator teeth might be considered as a negligible quantity. 
The rotor teeth. however, were passing through the main field, and 
would therefore set up pulsations. These pulsations would induce 
E.M.Fs. in a coil on the stator in exactly the same way as in the case 
of the pole-shoe coil in his own experiments, and should therefore 
be subject to the same law as regarded the span of thecoil. That 
this was the case. might be readily seen from the paper and the 
oscillograms given in figs. 5 to 9. Here coils a, c and e spanned 
182, 12 and N'8 rotor teeth respectively, all of which numbers were 
nearly whole numbers, while coils 4 and d spanned 13:6 and 104 
respectively, which might be written approximately as whole 
numbers plus one-half. In the former case the magnitudes of the 
oscillations were much vreater than in the latter case, both in the 
oscillograms and in the actual voltmeter measurements given in 
fip. 4. The influence of the stator teeth was of far greater import- 
ance when the motor ran under normal conditions, for then the 
stator teeth were subject to the rotation of the main field at 
synchronous speed. and therefore produced pulsations in it in the 
same way as the rotor teeth did in the authors experiments 
Under these conditions, however, the rotor teeth had far less 
importance, for they were only subject to the main flux rotating at 
the speed of slip, hence the pulsations produced by them would be 
relatively small. Such conclusions assumed that the two sets of 
teeth behaved independently of each other, and his own observa- 
tions of the behaviour of the magnetic flux between two surfaces 
separated by an air space. led him to believe that the two sets of 
teeth behaved to a great extent in a manner independent of each 
other, 
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PD. E. ROSENBERG was in agreement with the author that the 

air-gaps of induction motors should not be too small. Mechanical 
reliability was a most important feature of a motor, and it was not 
right.to sacrifice it in order to improve the electrical performance. 
A good power factor was wanted, but the air-gap must not be 
reduced below safe limite. He was of the opinion that in electrical 
machinery, by far the greatest number of breakdowns were due to 
mechanical reasons. Mr. Cramp had suggested that the addition 
of currents of different frequencies would only be correct if the 
passing harmonics were sinusoidal waves, but this was not so. The 
resultant value of waves of different frequencies could always be 
taken as the R.M.s. whether each of the components was a simple 


— 


Fic, I. — ELECTRIC ROTARY DRILL 


harmonic or was itself the R.M.8. value of several componenta of 
different frequency. If oneof the componente was not a sinusoidal 
wave, this indicated that the measured value of the component was 
itself a resultant of sinusoidal waves of different frequencies, and it 
did not matter whether the R.M.8. of all the different components 
were taken at once or taken in different steps, it always remained 
the same. 

Mr. J. FRITH, speaking on the effect of uneven air gap, said that 
if this was really going to be troublesome, the coils could be con- 
nected in parallel on the opposite side of the motor, and not in 
series ; and instead of having the magnetising current the same and 
the flux varying inversely with the clearance, put the same voltage 
across the coils, and then the flux was bound to be the same whether 
the rotor was central or not. 


MR. F. C. ALDOUS said it was a wellingwi fact that if the rotor 


of an induction motor was out of centre, and if all the coils were 
connected in series, there was a higher flux on one side of the rotor 
than on the other, causing an unbalanced magnetic pull, but any 
extra losses that were set up could not be considered as important or 
as affecting the output of the motor. They could only be confined 
to the stator teeth, and were easily got rid of. The scheme of con- 
necting the windings in two or more circuits, as suggested by the 
last speaker, was often done. It was not practicable in many cases, 
particularly in high-tension motors. 

Mr. C. F. SMITH, in his reply, said with regard to the 
magnitude of the pulsation effects in the Siemens motor com- 
pared with those in the Phoenix motor, as commented upon by 
Mr. Cramp, the pulsations were not very greatly less in this motor 
than in the first one for which the results were recorded. No 
doubt the G.C.F of the number of slots on stator and rotor would 
affect the flux variation, but not quite so much as Mr. Cramp 
thought. Nor was this the pulsation which was recorded on the 
curves given in the paper. Mr. Worrall's remarks comparing the 
effects described in the paper with oscillations which he had 
measured on the synchronous generator were exceedingly interest- 
ing. Dr. Rosenberg's contention that a very 8mall out-of-balance 
current in the rotor would be sufficient to equalise the flux round 
the stator was, of course, a very important point. The question of 
the magnitude of this current seemed not to be known with any 
certainty. The out-of-balance of the field might be expected to 
act in two ways—in producing these unequal currents in the rotor 
and also in producing unequal losses in the teeth. The actual 
amount of copper losses had never been properly investigated. Mr. 
Frith's suggestion that the coils should be connected in parallel, in 
order to maintain equal pole fluxes, was & very ingenious one, and 
would undoubtedly produce the effect desired. Replying to Mr. 
Aldous, losses that might be expected from inequality of the field 
were not confined to the stator teeth, as suggested, but would be 
found in both the rotor and stator teeth, and also in copper losses, 
due to qualising ourrents set up in the rotor winding. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Electric Rotary Drill. 


THE MONTANIA ENGINEERING Co., LTD., of 11, Queen Victoria 
Street, E.C., have introduced an improved electric rotary drill, for 
drilling soft and moderately hard rocks when driving galleries, &c. 
The drill, as illustrated herewith, is driven by a three-phase 
induction motor of 1'4 H.P. at 110 or 220 volts and 50 cycles, and 


Fig. 2.—IRoNCLAD SWITCH, 
BWOWING INTERIOR (p. 898) 


is damp and dust-proof ; a set of differential gears is enclosed in 
the box on which the motor is mounted, and the feed can be varied 
from 2 in. to 2 ft. 34 in. or more per min., to suit the hardness ^ 
of the rock. A safety friction coupling is provided in the feed- 
gear to protect the machine in case the drill should meet with a 
hard spot when drilling non-homogeneous rocks, such as rock salt 
or coal permeated with slate. By throwing a lever, the drill is 
withdrawn at the rate of 6 or 8 ft. a minute, avoiding loss of time. 
Limite are provided to the automatic travel of the screw, and the 
latter has been considerably strengthened; the main gear shaft 


Fic. 3.—FUSEBOARD, WITH SWINGBACK (p. 898). 


runs in ball bearings, preventing wear and keeping the distance 
between the axes of the gear wheels constant. A new type of 
plug contact has been evolved to suit the severe conditions of 


^ mining werk, with few but strong parts, arranged so as to prevent 


short-circuiting. The outfit is carried on a strong telescopic double 
column; with the necessary accessories, including a cable drum with 
60 yards of cable. 

The company also make an electric plunger rock drill for hard 
rocks, driven by a similar three-phase motor, 
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Fuseboards, Switches and Lampholders. 


THE METALLIC SEAMLESS TUBE Co., LTD., of Wiggin Street, 
Birmingham, have sent us some particulars of recent productions at 
their works. | 

Fuseboards with Swingbacks.—One of these is illustrated in 
fig. 3. The portion of the board carrying the porcelain bases is free 


Fic. 4. —IRONCLAD SWITCH FOR Fic. 5.—INSULATED 
SCREWED CONDUIT WORK.’ AUTOMAT CONNECTOR. 


to swing out, thus facilitating the initial wiring and subsequent 
inspection. The swingback can be fitted to any of the company's 
standard fuseboards at a small extra cost, . 
Ironclad Switches for Screwed Conduit Work.—In order to meet 
the demand for a switch for use in connection with screwed conduit, 
the company has placed on the market a design with a screwed 
outlet at top and bottom, to take any size of screwed conduit. The 
switch base is of china, and easy wiring is a feature ; the whole 


Fic. 6.—AUTOMAT 
CONNECTOR. 


Fic. 7.—NEw MODEL 
LAMPHOLDER. 


switch is standardised in sizes from 20 to 200 amperes, and meeta 


the requirements of the Glasgow Corporation. Figs. 2 and 4 show 
this switch open and closed. 


Automat Connectors,—Figs. 5 and 6 show insulated and uninsu- . 


lated connectors for rapid wiring, without the use of screwdriver 
or solder. The insulated type is contained in a porcelain case. 
Lamnpholders.— The New Model" lampholder, illustrated in fig. 7, 
is fitted with an exceptionally heavy and well-glazed china interior, 
and the brass parts are secured by a patent method, with which 
there are only two holes in the china and no live metal whatever at 
the back. It is claimed to be the best H.V. holder on the market. 


Electric Lighting Sets for Country Houses. 


Among the exhibitors at the recent Stanley Cycle and 
Motor Car Exhibition at the Agricultural Hall, London, N., were 
MESSRB. STUART TURNER, LTD., engineers, Henley-on-Thames, who 
displayed a number of compact sets of petrol engines and dynamos 
for the electric lighting of country houses, yachts, kc. The 
largest size was of 1,000 watts capacity, and comprised & single 
cylinder (34 in. bore by 31 in. stroke) engine of the vertical 
two-cycle type, mounted on the same bedplate as, and coupled 
direct to, a slow-speed shunt-wound dynamo. The motor was 
provided with magneto ignition and a governor-controlled throttle, 
while the dynamo could be arranged for any voltage from 35 to 110. 
To avoid any damage to the armature, a special flexible coupling is 
introduced on the shaft between the engine and generator. Messrs. 
Stuart Turner are also building similar sets in smaller capacities— 
120-watt, 200-watt, 300-watt—for small lighting installations. 
These are specially suitable for use in country motor garages, for 
they can be used not only for lighting, but aleo for the charging of 
accumulators, which are now largely used in connection with the 
illumination of motor vehicles, 


Motor-Tire Testing. 


In order to demonstrate the amount of power which may be lost 
between the wheel and road through internal friction of the tire, 
and more particularly to show the advantage in this respect which 
is claimed for the Palmer cord principle of motor-tire construction, 
THE PALMER TYRE, LTD. of Shaftesbury Avenue, W. C., have 
introduced an electrically-driven testing machine, which they had 
on view at the recent Olympia Exhibition. 

This machine, which we illustrate in fig. 8, consists of a frame 
carrying two spindles run on ball-bearings, one of which, on the 


right, is chain-driven by an electric motor, and is stationary, while 
the other is carried on a rocking lever, the other end of which is 
coupled through a dynamometer to a screw and hand-wheel. The 
spindles carry wheels on which the tires under test are mounted, 
one tire driving the other, and the necessary load is obtained by 


Fic. 8.—MoToR-TiRE TESTING MACHINE. 


means of the hand-wheel and screw and recorded on the dynamo- 
meter. 

The power supplied to the motor is measured electrically, and 
from this is deducted the power absorbed in the motor, chain-geat 
bearings, &c., the latter being obtained by running plain steel- 
rimmed wheels with the same contact pressure as is used for the 
tires. Corrections are made for C? R losses in the armature varying 
with the load, and small errors arising from variables are covered 
by taking average resulta. 

As previously mentioned, this method of testing was introduced 
primarily to confirm the economy in power which The Palmer Tyr, 
Ltd., claim for their cord tires in comparison with canvas-line 
tires, the ratio of the power absorbed, when measured in the case of 
a set of 810 mm. X 90 mm. tires at 24 miles per hour, being in the 
case mentioned 1: 1'8 in favour of the former. 


LEGAL. 


GRIFFITHS AND ANOTHER r. BENN. 
(Continued from page 856.) 


IN course of a discussion between Judge and counsel, MR. SMITH 
said that what the plaintiffs maintained was that their efficient 
system was installed in an inefficient fashion in the Mile End 
Road. 

SIR EDWARD CLARKE: That was all Sir John Benn was dealing 
with. 

His LORDSHIP : Of course that is a question for the jury. 

Subsequently SIR EDWARD CLARKE again protested that Bir 
John Benn was not referring to Lincoln. 

His LoRDsHIP: You have taken it upon your shoulders to say it 
was a total failure. 

SIR EDWARD CLARKE: I have said it was a total failure in 
London. 

His LORDSHIP: Everywhere. 

SIR EDWARD CLARKE: No, not in Lincoln. 

His LORDSHIP: He wishes to establish the value of his system. 

SIR EDWARD CLARKE: At my expense. 

Mr. WILLIAM GRIFFITHS said he had spent £15,000 in perfecting 
the G.B. system. He considered there was no reason why he should 
not have got the contract for laying down the track but for the 
spiteful attitude of Mr. Fitzmaurice. He agreed that the patents 
were now valueless. He estimated the value of the patents at the 
time the defendant began his attacks at a quarter of a million 
sterling. The prospects of the business had been full of promise. 
it was now ruined. 

Cross-examined by SIR EDWARD CLABKE,WITNESS stated that he 
took part in building the first of the conduit tramways in London. 
Elsewhere the only place where there was a conduit system was 1n 
Bournemouth, and it was coming out directly, owing to the cost of 
working it. 

Mr. W. M. Morpey said he was instructed by the L.C.C. to make 
a report on the surface-contact tramways. He reported that all ^ 
defects were remedial. He put that in the forefront of his report. 
because it was that question he was specially instructed to ipi 
in the resolution of the London County Council. His Fue 
examinations confirmed that opinion, which was based upon T 
he might describe as laboratory teste. Afterwarde when he csm 
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do make running tests, ho found he had been unusually cautions in 
his report. At Lincoln he found many of the defects, which had 
had to be remedied there, were what might be oalled tuning up 
faults, such faults as might be found in the installation of any new 
system. He found that in London the difficulty was surface 
leakage. He was told by the L. C. C. officials that they could not 
run this system at over 10 miles an hour. That was due to the 
weak nature of the magnets, but when he wrote his 
first report to the Council he was not aware that this 
was the cause. When a magnet was put upon the 
experimental car by the G.B. Co. the speed went up beyond the 
legal limit without difficulty. The improvement was in the pro- 
portion of about five to one. Comparing what took place at 
Lincoln and in the Mile End Road, he could at first only assume in 
the circumstances that the earth was a better conductor of elec- 
tricity in the Mile End Road than at Lincoln. Afterwards he 
found there was a further cause of leakage, in that the Bow Road 
had been treated with salt, and brine was a very good conductor 
indeed. Subsequent knowledge led him to believe that arcs, if 
they did occur, could be made quite innocuous. The G. B. Co. had 
offered to come to him, and he had suggested they should write 
him a statement of the cause of the defects. Through, as they 
explained, being unable to get particulars from the L.C.C. officials, 
he did not get the G.B. Co.'s statement until the day he sent off 
his report. In his first report he suggested modifications 
of the studs, but with the magnet provided by the G.B. Co., he 
found the studs were all right as they were. He had 
suggested increasing the sensitiveness of the studs, but it was better 
to increase the strength of the magnet. For the experimental half- 
mile, no material alteration was made in the construction of the 
studs. He found that the magnet put on the car by the G.B. Co. 
was much more powerful than the former magnets, and that 
its magnetism was obtained with a much less consumption of 
energy. The difficulty about picking up iron scrap was got over by 
covering the magnetic surfaces with non-conducting material. 
When he first took up the matter, he felt sure that a horse trotting 
quickly would cause the movable part of the- stud to go down, and, 
by contact with the cable, make the stud momentarily alive, but he 
found that by no blow of horses hoofs or blow that would take 
place in traffic—even by a traction engine going over an obstruction 
and falling on the stud—could & stud be made alive. Mr. Fell per- 
sisted in the former view up to the end, although it had been demon- 
strated that the conditions of traffic would not cause this effect. 

In answer to a question by his LORDSHIP, MR. MoRDEY stated 
that he investigated this matter very fully. He had a test made of 
all the 5,000. studs on the track six or seven weeks after the service 
was stopped. Only five studs were in contact with the cable, and they 
were taken up and examined. Three had fallen through insulating 
pins breaking, and the two others were in contact because of dirt 
getting in. Much had been made of the breaking of the earthen- 
ware T-pieces of the conduit, but he found only two of them had 
let in dirt. One thought how small & breakage this was in these 
seven weeks' of neglect and idleness. If the service had been run- 
ning, studs of this kind would have beeu detected and put right. In 
all tramway systems there were very heavy charges for repairs and 
upkeep of parts. Ventilation of the conduit was necessary to pre- 
vent the accumulation of gas, which was objectionable not only 
because it caused explosions, but because it acted upon the metal 
underground. 

Mr. MORDEY, continuing his evidence, said the officials of the 
L.C.C. gave him every help, but he thought they were a little dis- 
appointed when they found the results coming out so favourably. 
He at first thought that the conditions in the Mile End Road would 
require more careful treatment than at Lincoln, but he found 
afterwards that he had been too cautious. He would expect a 
tramway which ran in a busy road in one town to run in another. 
He found he was working under artificially-produced conditions in 
the Mile End Road. Salt put down on the road made any water a 
conductor of electricity and encouraged leakage of current. Mr. 
Bedel gave him certain assurances, but otherwise witness had 
nothing to do with the design of the two magnets, which were pro- 
vided for the tests and experimental half-mile. The magnets 
he originally found on the cars were about 3 in. apart. Those 
Mr. Bedell supplied were about 3 ft. apart. The advantage was 
shown by the result, as the working was much better. He 
had the means of comparing the two generally and with 
the new magnets the studs gave a prompt response. The 
weather when the first trial took place on the experimental 4 mile 
was very bad. The conditions were, in fact, so trying that he 
suggested to Mr. Bedell that it would not be unreasonable if the 
trial was postponed. As many people interested in the trial were 
present, Mr. Bedell went on with it. Referring to the salt on the 
road, he said he, at first, thought it was a very curious case of 
local snowfall. For the first trial, said witness emphatically, ‘‘ we 
-had the worst possible condition for leakage. I think one might 
have expected almost any system to have failed to work at all 
under such conditions.” Describing the details of the trial, 
witness stated that at the very first trial after the G.B. Co. had 
overhauled the track and car, a speed two and a half times as 
great as formerly, was attained with very much less energy. 
Finally, they were able to run with one magnet instead of two. 
The conditions under which the witness conducted experiments, 
varied from an icy condition of the road with salt, to 
a perfectly dry road. In all these conditions the results 
were satisfactory, and the arc-stopping device was effective. 
It had ‘been impressed upon him from the beginning, the 
Witness said, that the live studs were the important trouble, and 
that if the trouble was got over, the others were only matters of 
mechanical adjustment. The cross-overs could have been put right 
without difficulty. The conduit system had its class of faults, and 


there was no perfect system, 


Ho estimated the cest of putting the 
track into order at £46,300 and the cost of 12 car equipments at 
£1,980. The track charges would not be for alterations in the 
system, but only for putting it right. He made no alteration in 
the system, but he made a small addition to it to meet new con- 
ditions. It was an efficient system, and could not be properly 
described as mischievous and - impossible: in the ordinary sense 
of the word it could not even be considered a risky system. To say 
that the leakage would run up the cost of current by 20 per cent. 
was not true. He found the leakage was usually greater on the 
conduit system than on the G.B. system. The leakage from thestud 
heads worked out at about one-hundreth of a penny per car-mile. 
It was not realised, Witness explained, that the leakage in the damp, 
and sometimes dirty, conduits of the conduit system was very 
heavy. Thetotal current used on the G.B. system was much less 
than on the.conduit system. 

Cross-examined by SIR EDWARD CLARKE, WITNESS admitted 
that live studs were a serious matter. The conditions in London 
were not the most severe that could be imagined. He recently 
reported to the Corporation of Torquay on the surface contact 
system which had been installed there, and he found it was work- 
ing faitly well considering the way in which it was being treated. 

To the suggestion that the Board of Trade had refused to consent 
to an installation of the G.B. system in that town, WITNESS 
replied that he understood that the Board of Trade refused to 
licence two systems in one place. 3 

Regarding the salting of the Mile End Road, WITNESS stated 
that as he knew of salt being put on the road in mild weather: 
salt might have been put down by the officials during the public 
running to make the conditions very severe and find what the 
system would stand. ; 

Continuing, WITNESS said that if the G.B. people had known 
there was a lot of leakage they would have provided for that con- 
dition and no one would ever have heard of it in Court. The 
leakage was only found out during his tests. 

Pror. SILVANUS P. THOMPSON, D.Sc., said he was one of the 
inventors of the Thompson-Walker system of surface traction. 
He gave up his system because it was superseded by the G. B. system. 
He had no doubt that if the G.B. system was properly installed in 
the Mile End Road, it would work properly. He was indignant 
when he read the description of the G.B. system as a live stud 
system. Wild rhetoric" was what he would call the description 
of "roasted horses and fireworks at night. To say that the G. B. 
system was dangerous to man or beast would be extremely injurious 
to the G. B. Co. 

Mr. A. P. TROTTER, electrical adviser of the Board of Trade, 
said the trial run in the Mile End Road, at which he was present, 
was in the nature of a preliminary inspection. A high speed was 
attained, and no accident or ill-effect, mechanically, resulted. The 
arc extinguishing device worked satisfactorily. 

Mr. SMITH: You expressed yourself as satisfied with the result ? 
— Yes. 

MR. STEPHEN SELLON, consulting engineer, said he bad come to 
the conclusion that the G.B. system was an efficient system. He 
had advised the Corporation of Oxford to install the system after 
he had seen it at Lincoln, and he would not have advised that had 
he not been satisfied of its absolute safety. : 

Mr. ROBERT WEEKES, consulting engineer, said it appeared to 
him that the slot-conduit system cost about 100 per cent. more for 
current than the G.B. system. The G.B. system was suitable for 
use in London. In the couree of some discussion as to whether 
evidence of the comparative safety of tramways could be received 
as evidence, WITNESS remarked that several people were killed in 
Liverpool soon after the tramways opened there. 

After minor evidence had been given by two employés of the 


G B. Co., MR. GRIFFITHS, who financed the G.B. patents, entered 
the witness-box, and proved by means of accounts that he had 


had some 50 orders from the London County Council since 
1904. None of the orders were from Mr. Fitzmaurice's depart- 
ment. This evidence was tendered to refute the suggestion 
that Messrs. William Griffiths & Co. were on the black list of 
the L.C.C. . 

SIR EDWARD CLARKE submitted that there was no case to go 
to the jury. The Judge having ruled against this, 

SIR JOHN BENN was called, and stated that he was not an expert. 
but he had paid particular attention to the working of surface- 
contact tramways, especially in Paris. For 20 years he had been a 
member of the L.C.C., and had been chairman of that body. He 
had been on the Highways Committee almost from the start of the 
Council. He had come to the conclusion that any stud 
system was too complicated and difficult for London. He did not 
go to Lincoln to see the G.B. system, but he was present at the 
midnight trial run in the Mile End Road. He saw people looking 
at the sparking on the cars, which he afterwards described as fire- 
works. He took steps to ascertain that his facts regarding the 
roasted horse were accurate. When he wrote one of the letters 
complained of, he was glad to recognise that the tramway policy 
associated with his party was justified, but beyond that he had no 
party feeling in the matter. He never intended to attack the 
plaintiffs’ personal honour at any time. 

Mr. Greer, K.C. (for the plaintiffs): It would be a great mis- 
fortune if a business firm came in and got a blow intended for your 
opponents — SIR JOHN BENN : I think that firms are liable to have 
the goods they offer made the subject of public discussion. 

The JUDGE: Oh, dear, no. 

Mr. MCCARDIE (for the defendant): Every person is entitled to 
criticise fully what is supplied, and, if need be, condemn it. 

The JuDGE: He must justify his words if he does. You must 
begin by getting your facts true; then you can comment, The 
question arises here—were the facts true ? 
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Mr. GREER: I suggest to you it would be a great misfortune to 
any firm if they happened to be drawn into a political controversy ? 
—WITNESS: That depends upon whether the discussion on their 
goods is fair. l 

They are as fair game, you think, as your political opponents ?— 
They have their goods properly examined, and if discussion takes 
place, it is fair and honourable. ; 

Ought that discussion to take place under the influence of party 
excitement, or ought it to be treated as a pure question of business ? 
—A certain amount of party excitement is associated with most 
public bodies ; it is one of the elements of public life. 

Do you think it right to bring it to bear on whether some of the 
people have supplied proper goods or not /—I say if a party iden- 
tifies itself with a particular article which is inimicable to the 
popes good, their name should be associated with the policy or 
article. 

The JUDGE: Do you not think there is too much politics in the 
London County Council ? 

SIR JOHN BENN: I think the Council would be a great deal 
better if politics could be eliminated. 

The JUDGE and some of the jurymen: Hear, hear, 

MR. GREER: I may take it that the speeches and articles of 
which the plaintiffs complain were written to further the interests 
of the Progressive Party on the Council ?—WiTNESS : The party 
element in these speeches and letters was introduced as a reply to 
the very unpleasant charge in connection with the Progressive 
tramway policy—that the Progressives had squandered ratepayers’ 
money. When the Moderates associated themselves with this 
system, we hit back. Witness stated that he thought what he had 
said was quite fair considering the materials before him. The 
officers’ report told him that a serious accident had occurred to a 
horse, and that the conditions were so serious as to stop the service, 
and that, in the public interest, the system had to be abandoned. 

Did you appreciate the fact that the statements you were making 
would seriously damage the G.B. Surface-Contact Co.?—If the 
system in the Mile End Road represented that to which you refer, 
that must be so. 

The JUDGE: I think I had better write down the answer 
as Les. 

Mr. GREER: It was not your business to write to the news- 
papers ?—I think that in the interests of public safety it was my 
duty. 

Sin JOHN BENN maintained that what he intended to refer to 
was the stud system as laid down in the Mile End Road. He 
never referred to Lincoln. He did not know that the system 
could be made efficient, and he understood that it could only be 
used if Mr. Mordey's condenser was upon the cars, and a royalty 
was paid to Mr. Mordey for the use of it. 

Mr. HENRY GORDON, L.C.C., said he considered that the device 
on the car for discovering live studs did not adequately protect 
horses in a busy thoroughfare like the Mile End Road. Before the 
car could be brought to a standstill, its momentum would carry it 
several yards past the live stud, and when traffic was fast and dense, 
a horse could easily step on the stud in the interval. 

Mr. A. L. C. FELL, chief officer of the L.C.C. tramways, who first 
entered the witness-box on Friday afternoon, said he had no personal 
interest in choosing one particular system. He wanted to get the 
best system for London. 

SIR EDWARD CLARKE : In your communications with Mr. Bedell 
did you act honestly to make the experiment a success — 
Absolutely. 

On Monday Mn. FELL was all day in the box. He said the 
G.B. Co. made the first magnet and the L.C.C. made the others. 
With the single magnet equipment which the G.B. Co. first pro- 
posed there were “violent fireworks" when the car was on the 
road. The magnet was apparently too short for the speeds at 
which the car was run. The G.B. Co. agreed that this was unsatis- 
factory, and they had many interviews with Mr. Bedell about it. 

The JUDGE: Mr. Bedell said the magnet was too weak, and not 
too short. 

WiTNESS: It had nothing to do with weakness; it was too 
short. Continuing, he added that he heard Mr. Bedell say the 
insertion of a piece of gun metal in the outer pole made the magnets 
too weak. When this was taken out there was no difference in the 
pull of the magnets and the flashing continued. The question was 
raised whether a second magnet was not desirable, because it 


appeared that the short magnet was not sufficiently long to act 


upon two studs at one time. The magnet hardly got on to the 
second stud before the contact with the first one broke, and there 
was violent arcing between the stud and the chain. Eventually it 
was agreed that two skates should be used. The road running after 
the second magnet was fitted improved. Alterations in the cars were 
made to assist the G.B. Co. in getting their equipment on them. 
The track gear and all sorts of things were altered to try and get 
this equipment to work. Witness ordered 12 further equipments, 
but the Highways Committee refused to pass the order till the 
public running had started. The public running was not satis- 
factory. The system as it existed in the Mile End Road was not an 
ellicient system. The difficulties increased as the bad weather came 
on, and eventually, on July 19th, he found it necessary to stop the 
running of the cars, Witness and Mr. Fitzmaurice sent a 
report to the Highways Committee, in which it was 
stated that there had been serious trouble with the 
system in the Mile End Road since the service started, and no 
fewer than 44 cast-iron stud heads had been broken by traffic; 
that many of the T pieces had been cracked ; that there had been 
927 live studs; that 728 of these had cleared themselves when 
hammered ; that seven studs did not clear themselves; that 87 
studs had been replaced; and that there had been five shocks, two 
to people and three to horses, It had not been exactly determined 


what was the extra amount of current required for the G. B. 
system as laid in the Mile End Road. The Highways Committee 
recommended the abandonment of the experiment, but the Council 
did not take exactly that view, and Mr. Mordey was appointed. 
Witness did not interfere with Mr. Mordey's experiments. 
Witness’s opinion was that Mr. Mordey’s experiments were not 
conclusive. In the early part of 1909 it was finally decided to 
abandon the line. The opinions in his reports to the Highways Com- 
mittee were his honest opinions. He had never had any hostility to 
Mr. Griffiths or Mr. Bedell. The starting current of one of the 
Olass E cars of the L.C.C. was about 55 amperes, and Mr. Bedell 
told witness he would design the resistance studs for 60 amperes. 
He had no recollection of 40 amperes ever being mentioned. It was 
within his own knowledge that 60 amperes could not pass through 
one of the resistance studs designed by Mr. Bedell for the Mile 
End Road. It had been stated that the experimental half mile 
was salted on one occasion, and that nothing else was salted. This 
he did not believe was the case. Horse cars were running over 
the route while the experiments were being carried out, and on 
horse tramways salting had to be carried out when there was snow 
or frost. The instructions as to salting were general. 

NIR EDWARD CLARKE: It has been suggested that you hammered 
the studs with the wicked idea of spoiling the studs ?— The first 
time I saw a stud hammered was by Mr. Bedell. 

MR. GREER (for the defendant): It was not suggested it was 
done to destroy the system. 

WITNESS : I have only once hammered studs in my life. I went 
out on March 17th to where a live stud was being taken up on the 
road, and I think I wished to demonstrate & theory I had that a 
horse with & sharp rap of the hoof could make a stud alive. I 
borrowed a hammer and tapped seven studs. Of these five became 
alive sufficiently to light the testing lamps. 

The JUDGE: The evidence we have had is that a hammer 
would make a stud alive, but & horse would not. 

WITNESS: I do not agree with that. In the early days there 
were considerable difficulties with the conduit system, but this he 
expected with any system applied to new conditions, 

Mn. GREER : Supposing 50 per cent. of the studs in the Mile End 
Road were laid with the carbon too near the cable, that would not 
be a fair test 7—Not on that particular point. WITNESS under- 
stood that plaintiffs had agreed with the contractor to supply the 
necessary supervision for the laying of the track. 

The JupGE: Mr. Fitzmaurice, I suppose, will answer for the 
track part of the case. —WITNESS said that was so. Pressed by Mk. 
GREER, he admitted that there would be a greater tendency to have 
live studs if the carbon was too near the cable. 

MR. GREER, referring to Mr. Mordey's experiments, pointed out 
that a speed of 27 miles an hour was obtained ?— They did not get 
over thequestion of public safety. 

They got over the arcing ’—The arcing was not very bad when 
we had the two magnets during the public running. "WITNESS said 
it wasa "ridiculous " suggestion that the two skates, when placed 
only 3 in. apart, created a liability to arcing. 

Mr. GREER: You take it upon yourself to say, with your know- 
ledge of the system, that what Mr. Bedell saysis ridiculous! Do you 
know that when they got a free hand, the great bulk of the diffi- 
culties disappeared I do not agree. 

Replying to the suggestion that wear would have improved the 
track, witness said that wear cut both ways. Wear might break 
the springs and drop the carbons on the cable. After the G.B. 
Co. protested against the opening of the service for public running, 
he had an interview with Mr. Griffiths and Mr. Bedell, who seemed 
to infer that witness was having the inspection in order to get the 
system damned. He pointed out that there was not the slightest 
intention to get the system damned. On the conduit system, the 
witness admitted, they did not like salt. It was worse in a conduit 
system than mud. "Very bad mud troubled them, too. 

MR. GREER: Have you ever known of a horse stepping on a stud 
making it into a live stud '—I believe that the horse which was 
killed by a stud was killed because the horse made it alive. The 
current had been cut off over night, and no car had passed over the 
stud. ö 

You don’t know anything about the horse having tapped that 
stud ?—The horse was there, and I think the same thing happened 
at the accident which took place when Mr. Mordey's trials were on. 

Mr. GREER suggested that a little pitch had made the stud 
sticky. 

Mu. FELL did not accept the explanation as satisfactory, and 
pointed out that tbe same cross-overs might not be used by cars for 
months, and that it would be very serious if live studs developed in 
these cross-overs. 

MR. GREER: Did you form the opinion that Mr. Mordey's trials 
had shown that the system was more likely to be satisfactory than 
you had expected in July ?—With his improvements it was better. 

Your report says they were not conclusive in favour of the 
system '—Yes, What I mean was in connection with the con- 
denser. Ifa stud was stuck and would not go down to the cable. 
the condenser would not operate on a live stud coming immediately 
afterwards, This was proved by passing the car over a dummy 
stud at a crossing, and the condenser failed at the next stud, which 


Was alive. 


I am not suggesting it is impossible for an accident to happen on 
this system, as accidents happen on all systems, but, with that 
exception, the condenser apparatus and the arc shunting apparatus 
worked satisfactorily '— The condenser apparatus depended upon 
such little things for its efficient working. 

Mr. Morpry had been called in as a Court of Appeal from 
your judgment I have still my own opinion. 

It remained the sume, notwithstanding the reports and experi- 
ments of Mr. Mordey . — Yes, 
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You felt you had had enough with this system ?— There was 
never such a suggestion. ` 

The hearing was continued on Tuesday and Wednesday. On the 
latter day COUNSEL delivered their final speeches, | 


The jury found for plaintiffs on all issues except one, and awarded 
damages at £12,000. Judgment for each plaintiff for £6,000, but 
stay of execution pending appeal, on security being given for £5,000. 


MIDLAND RAILWAY Co. rv. GENERAL ELECTRIC Co., LTD. 


BEFORE the Aston Bench on November 23rd, defendants were 
summoned, according to the Birmingham Pust, that they being the 
owners of an electric stator in two parts, then being about to travel 
upon the Midland Railway, did unlawfully and wilfully give a false 
account of such goods by falsely describing the same as “ two cases 
of bearers" with intent to avoid payment of certain tolls payable 
in respect thereof, at Erdington on September 15th. Charles 
` Haigh, 72, Davey Road, Handsworth, a clerk in the firm's employ. 
was summoned for unlawfully giving a false account of the goods, 
and Ernest Wilson, Penns Lane, Erdington, the commercial 
manager, was summoned for abetting, counselling, and procuring 
Haigh to commit such offence. 
Mr. Turner appeared for the railway company, and Mr. W. J. 
Disturnal for the defence. | 
Evidence was given as to the consignment of the goods to Bedford 
in cases, and to their being described as “bearers,” under which 
they would be delivered at 98. 2d. per ton, an exceptional rate at 
owner's risk for iron and steel, If they had been sent as “stators,” 
they would have come under a different class of goods altogether, 
the rate for which was 22s. 9d. per ton, which meant that on the 
goods concerned, the charge would have been £10 2s. 6d. instead of 
£4 19s. 5d.  Detective-Inspector Evans, of New Street Station, 
spoke to visiting the General Electric Co.'s Works at Witton and 
interviewing Mr. Wilson and Mr. Haigh in reference to the description 
of the goods. Mr. Wilson said he took all responsibility for any 
declaration of goods given to the railway company, and instructed 
Mr. Haigh to take witness into the yard at the works and show him 
some goods which, he said, were similar to those consigned. Haigh, 
thereupon, showed witness some castings which appeared to be 
covers for fly-wheels. There was nothing inside the castings, 
however, and, in consequence, they differed from the goods con- 
signed as “bearers.” i 
A number of,expert witnesses stated that it was not correct, in 
their opinion, to describe the parts consigned as ‘‘ bearers.” Among 
these witnesses was WILLIAM PATTISON, an engineer, in the employ 
of Messrs. Allen & Co., of Bedford, who stated that his firm con- 
tracted with the Bedford Corporation to supply &ome electrical 
machinery, and in turn contracted with the General Electric Co., 
at Witton, for the supply of a single-phase alternator. When 
the two parts were delivered on September 19th, he simply 
had to fix them together with bolts and nuts. Otherwise, they 
were complete, and it was not correct to describe them as 
bearers.” | 
MR. DISTURNAL, for the defence, contended that the defendants 
were perfectly entitled to consign the goods in the manner they 
had, and referred to the seriousness of such a charge being 
brought against a highly reputable firm occupying the position 
they did in the mercantile world ; and also upon the fact that the 
railway company sent a detective down from their criminal in- 
vestigation department to inquire into what was a purely commer- 
cial dispute. There was nothing in the nature of a fraudulent 
action, and the matter could well have been dealt with before a 
different tribunal. He called the commercial manager, Mr. Wilson, 
who stated that there had been disputes between the firm and the 
three railway companies with regard to the declaration of similar 
goods. They were very large consigners, but latterly their custom 
had, to a great extent, been transferred from the Midland to the 
London and North-Western and Great Western Railways. He had 
contended all along that it was right to describe these goods as 
“ bearers,” and send them at the corresponding rate.—Cross- 
examined, he admitted that he so described the goods in order to 
secure the cheaper rates, but adhered to the contention that they 
were perfectly within their right in doing so. 
The BENCH found that the description of the goods was false, 
made to secure a lower rate. They imposed a fine of £20 and costs 
on the General Electric Co., with £10 special costs. Mr. Turner 


thereupon withdrew the summonses against Mr. Wilson and Mr. 
Haigh. 


MARCONI AND OTHERS T. BRTTISH RADIO-TELEGRAPH AND 
TELEPHONE Co. 


Mr. T. TERRELL, K.C., made a further application to Mr. Justice 
Parker in the Chancery. Division, with reference to the hearing of 
this action. He said that it would be very convenient for the 
purpose of experiment that current should be taken by tapping the 
Court wires, and he wanted his Lordship's sanction to that being 
done. The jurisdiction to do it was in the superintendent, and 
they could take the current easily enough. The superintendent, 
however, would not do it without the authority of the Board of 
Works, andthey would not give their authority until his Lordship 
had given permission. The burden of proof in the case was on the 
defendants, who would have to prove the validity of the patents, 
and it would, in their opinion, much facilitate the case if they had 
this current for the purposes of cross-examination. It would be 
quite eagy to take the current from the corner of the Court, and all 
the arrangements would be under the superintendence of Prof. 
Boys. He asked his Lordship, therefore, to write to the Board of 


Works to the effect that it would be desirable that the current 
should be taken for the purposes of the case. * 

MR. WALTER, K. C., said that he did not mind in the least if 
his Lordship thought that it was necessary for the cage. 

Mr. JUsTICE PARKER said that he would authorise the parties 
to say to the Board of Works that, in his opinion, it would be 
convenient for the purposes of demonstrating to him the 
practicability of the invention and other purposes necessary for the. 
trial, that the current should be taken. s 


SCARBOROUGH TRAMWAYS Co., LTD. 


AN application came before the local justices on Wednesday last 
week, on behalf of the Edmondson's Electricity Corporation, Ltd., 
who asked for a summons against the Scarborough Tramways Co., 
Ltd., for the appointment of Mr. Charles Henry Jones, of Broad 
Sanctuary Chambers, Tothill Street, Westminster, the secretary of 
Edmondson's Electricity Corporation, as Receiver. The Receiver was 
to be in respect of arrears of interest in an indenture of mortgage 
dated February 10th, 1910, made between the Scarborough Tram- 
ways Co. and Edmondson’s Electricity Corporation. A demand was 
made by registered letter on October 30th, 1910, for six months' 
interest, amounting to £625, due on August lst, 1910, of which 
£110 only was paid on November 8th, leaving a balance of £515 
owing. The application was made under Secs. 53 and 54 of the 
Land Clauses Act, and Sec. 9.0f the Scarborough Tramways Act. 

The application was granted, the summons being returnable on 
Friday of this week. 


GENERATING ALTERNATING CURRENTS 
OF ANY FREQUENCY. 


By Dr, ALFRED GRADENWITZ. 


Ir is well known that alternators designed for a low frequency 
at a considerable pressure have generally to be constructed 
fairly large as compared with the output.  Owing to their 
low speed they must have a very strong field, and conse- 
quently heavy iron parts. Thus the disadvantage of the 
ordinary machines of this type is due to the frequenoy being 
directly proportional to the speed, so that the low frequency 
entails a low speed. JP i ed 

An arrangement designed by the Felten & Guilleaume- 
Lahmeyerwerke is intended to eliminate this drawback by 
using for the generation of alternating currents of low 
frequency a type of machine in which the frequency. is deter- 
mined partly or wholly by the time-constant of the windings, 
while the speed of revolution exerts no influence, or only an 
indirect influence, on the frequency. 

A phenomenon sometimes noted in connection with con- 
tinuous-current plante is periodical fluctuation or ** hunting." 
The frequency of these fluctuations depends mainly on the 
time-constant of windings that act on the current or are 
traversed by it. Whereas engineers have hitherto 
endeavoured to do away with these fluctuations, the new 
scheme consists of utilising such fluctuations generated by 
artificial means, and, if necessary, reinforced, for the gener- 
ating of alternating currents, the frequency of which is low, 
being controlled at will within given limits by altering the 
time-constant, so that the same machine is able to yield 
alternating currents of lower or higher frequency. 

A simple instance in which this scheme is used is repre- 
sented in fig. 1. I and II are two machines which are 
driven by any means, either together or independently. Each 
of these machines has a shunt winding, e or c, and is driven 
in such a sense as to excite itself of its own accord. In 
addition to this, each machine has a field coil, d and f, 
which is excited by current from the other machine. In 
the arrangement represented by the figure, e and f and c 
and d can be connected up in series. Moreover, the 
winding f can be connected to the brushes « a of Machine 
I, and the winding d to the brushes bb of Machine II. 
This arrangement works as follows :— | 2 5 

The switch g being opened, Machine II will generate a 
current, the direction of which, is indicated, say, by the 
symbols + and — on the brushes. To this direction 
corresponds in Machine II a field as indicated by the 
arrow beside the winding e, and a field in Machine J as 
indicated by the arrow beside the winding d. Machine 
II thus excites itself spontaneously, while yielding an 
external excitation for Machine I, generating at its brushes 
a à an E. u. F. the direction of which is again indicated by the 
symbols + and —. 
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Now, on closing the switch g, a current will flow from 
Machine I through its winding 6 and through the winding f 
of Machine II, which sets up in the machines electro- 
magnetic fields of directions as indicated by the arrows. 
Whereas the field of winding e reinforces more and more 
the field of the winding d in Machine I, the field of the 
winding F will weaken that of the winding c in Machine II. 
This is why the E. M. F. of Machine I increases more and 
more, while that of Machine II is decreasing. If, now, the 
field of the winding / becomes equal to the field of the 
winding e, the E.M.F. of Machine II will become zero. At 
this moment, however, the current in the windings c and d 
is not yet reduced to zero, owing to the self-induction of the 
coils c and d, though it will decrease continually as the 
source of its generation, viz., the E.M.F. of Machine II, has 
disappeared. However, even during the decrease of the 
current traversing the windings c and d, the current in 
the winding 7 will increase as Machine I excites itself 
spontaneously by the winding e. While the field c thus 
decreases, the field of the winding F will increase, prevailing 
over the field of v, so as to produce a resultant field, the 


FId. 4. 


direction of which is opposite to the direction of the original 
effective field m Machine II. The polarity of Machine II is, 
therefore, reversed, and the decrease of the current in the 
windings c, d is accelerated, so that the current eventually 
becomes equal to zero. 

Because of the reversal of polarity, the current afterwards 
changes direction. In Machine I the field of winding d now 
acts against the field in winding e, whereas in Machine II 
the winding f assists the winding c. The two machines thus 
exchange their previous rôles, and the reversal in direction 
of the current occurs at intervals which correspond mainly 
to the time-constant of the exciter coils, without any 
necessity of opening the switch g. By increasing or 
reducing the time-constant by any means, the frequency can 
be altered. In order to lower the frequency, there can, for 
instance, be inserted into the circuit a choking coil, and to 
increase it a condenser, or else short-circuited windings could 
be arranged in any magnetic dependence on the windings 
traversed by the current; or the number of turns of the 
coils traversed by the current can be altered. ^ Another 
means of altering the frequency within wide limits is by 
shifting the brushes. | : | 


The resistances r represented in fig. 1 can be used for 
adjusting the machine, while being, if desired, dosignod as 
working resistances. Each of the -machines may yield 
working current to an external system. The alternating 
currents supplied by the machines differ in phase by about 
90°. The phases can be linked by well-known methods ; 
there may thus be inserted working resistance between the 
brush + b and the brush — a on the one hand, and — b 
and + a on the other. 

The two machines I and II can be combined, as represented 
in fig. 2, into a single machine, the brushes and windings of 
Machine II being located on Machine I, while being shifted 
through half a polar division from the brushes and windings 


of Machine I. 


Fig. 3 represents a simplified arrangement of the machine 
‘shown in fig. 2, the windings c and d being combined in a 
single winding c; in a similar manner the windings e and f 
are combined in a single winding /. 

In the arrangement represented in fig. 4, the winding f is 
not fed directly from the brushes «a, but from a special 
exciter machine k, which derives its excitation from the 
brushes @ a of the main dynamo. The winding c can also 
be fed from a special exciter machine, deriving its excitation 
from the brushes 6 of the main dynamo, and the two 
exciter machines can be combined in a single machine. 

A rotary converter can be arranged according to this 
system, and it is suggested that this machine will find an 
important field of application for receiving from the rotor of 
an ordinary three-phase motor, slip-currents (which hitherto 
have been wasted), and restoring their energy, after con- 
version, to the supply system. The converter can be coupled 
to the three-phase motor. ' 

The a.c. generator for variable low frequencies can be 
used to advantage in connection with sign-lighting, for 
actuating the various lamps of the system at adjustable 
intervals. It can also be used as an exciter for a dynamo 
designed in the manner of continuous-current machines, which 
will then be able to supply alternating currents of a frequency 
dependent on the frequency of excitation, while being practi- 
cally independent of the speed and the voltage of tle 
machine. 

The generator can also be used for the operation of all 
kinds of machine-tools requiring a reciprocating motion, such 
as riveters, rock drills, planers and even rolling mills and the 
like, by altering, e.g., by its means, the excitation of the 
driving motor. | 

The generator can be readily operated from a system of 
constant frequency at a frequency adjustable by altering 
the ratio between the speed and the frequency. 


CONTROL AND INSPECTION. 
By W. O. HORSNAILL, A. M. I. Mech. E., A.M.LEE. 


THE systematic control of manufacturing operations and the 
inspection of the results are so closely allied that one cannot 
be considered without the other. In fact, the two depart- 
ments are not infrequently combined under one authority 
and accommodated in one enclosure. se 

It is necessary, even in the smallest concerns, to institate 
some simple system for expediting the work, keeping track 
of the progress and recording the costs, whilst inspection 
in some form or another has long been considered essential. 

Centralisation is known to promote efficiency, sad in 
large undertakings the control and inspection staffs are 
generally centralised and combined in one department. 

Whether inspection and control after each operation are 
actually carried out within this central enclosure depends 
upon the nature of the work, but there is a tendency in this 
direction, as it is found that with overhead cranes and shop 


. tramways, comparatively heavy work can be so trea 


advantage. Large castings and forgings weighing several 
tons must necessarily be inspected at the machines 
passed on direct for subsequent operations until they 
the erecting stage, but they may still be dealt with from the 
central control and inspection department and not by 
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isolated inspectors. Where repetition work is done by the 
piece and only paid for when passed by the inspecting staff, 
less friction is likely to be caused if the work is checked in 
a separate department and by inspectors who do not even 
know to whom the blame attaches when parts have to be 
rejected. Their duty is simply to report to the head of the 
department, who, after verification, will pass on the complaint, 
to the works manager. ö 

Repetition piecework seldom extends to very heavy cast- 
ings or forgings, hence the drawback attached to inspection 
of such parts at the machines does not apply. 

Advantage is taken of the return of the work to a central 
department for inspection, to control and record its progress 
through the various shops. This plan also avoids the storage 
of half-finished products amongst the machines, as such are 
only issued to the foremen as required. Moreover, the 
necessary jigs, tools and instructions are got together in the 
control department, so that the foremen’s duties are confined 
to keeping their men employed, maintaining discipline and 
giving any necessary explanation or assistance. 

This combination of control, with inspection in a central 
department, greatly facilitates the records of progress, as one 
copy of each inspection-ticket can be handed over for entry 
upon a list of parts, which will, therefore, show the work 
done up to date. — It is now almost a universal practice to 
make out a list specifying every part in connection with each 
order, and, in addition to the usual reference numbers, &c., 
the “ control ” list will show the various operations needed, 
with blanks for filling in the dates when each job is com- 
pleted. These lists, therefore, indicate how much more work 
has to be done on each order, as well as the amount finished. 
Another feature of this control system is the ordering of 
material for stock orders by the control staff upon receipt of 
their list of parts. This plan entails a close connection with 
the material stores, and in at least one recently laid out 
works these stores have been amalgamated with the control 
and inspection departments. In addition to the advantage 
of proximity to the demand, the services of the inspecting 
staff are at once available for checking the quality of 
material when received. Much of this work must be done 
by skilled inspectors in any case, hence time is saved by 
having them located on the spot. 

The arrangements indicated above naturally take up a 
great deal of space and demand very efficient handling 
facilities. Probably the best lay-out consists of bays for the 
different shops, with the stores, control and inspection depart- 
ments arranged across the ends, the crane runways being 
carried right through. The addition of shop tramways run- 
ning into the control department at various points should 
provide sufficient facilities for handling the material. These 
appliances may, however, often be advantageously supple- 
mented by trolleys, which can be loaded with the parts to be 
operated upon and run up alongside the machines or benches, 
from whence they are returned to the control stores when 
the work is completed. 

It is doubtful whether the final inspection of the finished 
machines should be done by this department at all, and some 
firms now employ separate inspectors, who are responsible to 
the selling branch of the business for all work passed into 
warehouse. As a general principle, work should be inspected 
by someone who is in no way responsible for its production ; 
but this would not be the case if the final passing were done 
by the inspectors of parts, who might be blameable for de- 
fects in the finished product, hence the advantage of having 
this work done by a separate authority. 

The principles indicated above are advantageous right 
through, from the smallest up to the largest concerns, 
although in small undertakings the arrangements will neces- 
sarily be modified. Even with a dozen to 20 men the work 
should be checked by someone, and the jobs must be laid 
out with instructions and tools ready for operating upon. 
Return to the control stores after each operation would not, 
however, be advisable: but the materials and tools should 
certainly be housed in the enclosure used for laying out and 
checking the work. 

Those in authority.over large engineering works are now 
mostly alive to the need for some such system as we have 
described, but it is to be feared that many medium and 
small concerns are stil muddling along in the old-fashioned 


way. | 
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BUSINESS NOTES. 


The Electric Supply Publicity Committee.—The 
Electric Supply Publicity Committee are now making a further 
issue consisting of a leaflet on the use of electric radiators, of handy 
size, suitable for being enclosed with accounts, correspondence, &c., 
to consumers; an electric radiator leaflet, with comparative illus- 
trations showing the disadvantages of a coal fire and the great con- 
venience of an electric radiator ; radiator mail-card on the same 
lines, suitable for use as postcard; adhesive labels, illustrating 
electric heating, electric ironing, and electric power, in colours, 
suitable for attaching to letters, accounts, &c., forming an inexpen- 
sive means of advertising particular uses of electricity ; cooking 
leaflet showing illustration of up-to-date cooking apparatus and 
detailing advantages; leaflet, entitled Electric Light and Health," 
giving medical and other testimonies, urging the hygienic advan- 
tages of electric light; calendar, attractively lithographed in colours, 
of a convenient size so as to facilitate distribution, and ornamental 
80 as to ensureits being kept by the recipient. The calendar forms 
an excellent method of advertising, since it lasts longer than 
other forms. 8 l 


Patent Surrender.—According to a notice in the 
London Gazette Siemens-Schuckert Werke, G.m.b.H., have offered to 
surrender Patent No. 18,328 of 1909, for ‘‘ Improvements in flame 
arc electric lamps." Any person desiring to be heard in respect of 
mu surrender must notify the Comptroller-General by December 


Catalogues and Lists.—Messrs. HOLOPHANE, LTD., 
12, Carteret Street, Westminster, S. W.—'' Holophane Illumination," 
is the title of a 12-page business publication just issued for Novem- 
ber (Vol. I, No. 1). The pictures include views of a London 
electric supply showroom, where a representative display of 
Holophane reflectors is to be seen, and among the matters 
covered are the following :—New Stiletto Prism" reflectors ; 
Holophane for church lighting; Holophane homilies—the con- 
tractors’ opportunity. 


CALLENDER’S CABLE & CONSTRUCTION Co. LTD, Hamilton 
House, Victoria Embankment, London, W.C.—We are writing this 
with a new self-filling fountain pen received from Messrs. Cal- 
lender, and though we have not very much to say—it is not necese 
sary—the ink flows so freely and the pen writes so easily that it 
would be ungrateful not: to say so. While we write, if the flow 
becomes insufficient, we have only to turn the little wheel at the 
end and it comes on again—of course, if we have taken the pre- 
caution to see that the reservoir was full before we began. When 
we finish, we stop the flow by turning the screw the opposite way, . 
as we really ought to do now in finishing this note. But we must . 
add that the large number of the company's customers and friends : 
who make use of these pens will always be in such a happy frame 
of mind that they will be following the advice printed on the pen. 
which is to “ Use Callender's Kalbitum paint," and they will with 
this very pen at once write out orders for that self-same specially- 
prepared paint. Little gifts of this kind go a long way — next, 
please. 

MEssRS. BENETFINK & Co., LTD., 107-108, Cheapside, London: 
E.C.—Catalogue of Osram lamps and prices of same. 


THE ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., Cheston 
Road, Aston, Birmingham.—Small folder giving particulars and 
prices of the Eclipse electric heaters, also small illustrations of 
& number of types. Quantities of these folders can be supplied to 
contractors with their own name and address, for distribution to 
their customers. nu 


Messrs. PoPE's ELECTRIC LAMP Co., LTD., Hythe Road, 
Willesden.— Picture postcards has been issued to advertise the Pope 
metal-filament lamps. The Sphinx is represented up-lifting one 
of these latter-day lamps to reveal in a true light the charms of a 
matchless beauty. We suppose that the only thing in common 
between the Sphinx and the Pope lamps is fhe thing that 
the card is intended to advertise—namely, that they last. The 
words ' British made " relate to the lamps—we have not heard 
that claim set up regarding the Sphinx.“ 


Mr. H. H. CRESSALL, 13, Summer Row, Birmingham. Large 
wall-sheet giving a great deal of information with illustrations, in 
connection with Schniewindt's patent asbestos woven resistance 
nets, for which he is sole agent in England. Tabulated particulars 
appear of resistance wires, motor- starter resistance nets, resistance 
cord, woven-wire resistance bands, &c., also prices of same. The 
posters are intended for hanging up for reference in drawing offices 
of works interested in these specialities. Copies of the poster, 
together with price lists and samples of resistance nets, will be sent 
on application. - 


THE PEARSON FIRE ALARM, LTD., Jewin House, Redcross Street, 
London, E.C.—New pamphlet containing a description of the Pear- 
son automatic fire alarm and fire extinguishing appliances. A list 
of the more important buildings protected by this apparatus, is 
given, the Mansion House, London, appearing among them. Testi- 
monials are included from firms in whose premises the system has 
proved its efficacy owing to promptness of action. 


MIDLAND ELECTRIC MANUFACTURING Co., Ltp.—Booklet, being 
& collection of leaflets issued by the firm, dealing particularly with 
their special lines: —Bwitchboards, distributing boards, fusehoarde, 
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ironclad switches, fuses and fuseboards, the M. E. M. standard accu - 
mulator board and motor-control panels. These specialities are 
each clearly illustrated and priced. | 


MESSRS. LONGSTRETHS, LTD., 190, Queen's Road, Battersea, 
London, S.W.—Leaflet relating to Lithanode 4-volt car lamps. 


THE GENERAL BLECTRIC Co., -LTD., 67, Queen Victoria Street, 
London, E.C.—A colleetion of four new: catalogues of machinery 
(P section) have been received dealing respectively with continuous- 
current dynamos and motors and alternating-current generators and 
motors. We congratulate the company upon the attraetive appear- 
ance of these: catalogues both inside and out, and their general 
neatness and completeness. They are printed in two colours and have 
differently coloured covers. Each list is prefaced by a general and 
technical description followed by a complete specification. The tabu- 
lated price lists are so arranged that a complete price.of machines, 
together with accessories, can be easily found. The continuous-cur- 
rent dynamos are listed under two headings—high-speed and low- 
speed. Separate tables are given for generators specially suitable 
for Osram lamp installations where accumulators are used. For 
motor-driven series boosters prices of the complete machines 
are given, rotary and static balancers being also included. The 
alternating-current generator list commences with a general and 
technical description of Witton alternators followed by two 
specifications—one of engine-driven alternators and the other of 
turbo-alternators. This list does not contain prices, as the 
requirements for alternators are so diverse. The speeds, weights, 
efficiencies and outputs, are given of the standard machines 
for 25, 40 and 50 cycles, and the last three pages are devoted to 
illustrations of machines made by the company. The continuous- 
current motor catalogue follows a similar plan to the continuous- 
current dynamo catalogue. Prices are given for constant 
speed machines in the semi-enclosed, enclosed ventilated, and 
totally enclosed types, for constant and crane rating. A table 
of variable speed machines follows, will full particulars and 
prices. Following the spare parts and dimension drawings 
. there are connections of standard machines of the different 
types. This section is concluded with three pages giving the 
powers required to drive various machinery used in several 
industries. The alternating current motor list lists motors 
for 25, 40, 50 and 60 cycles — two and three-phase — and 50 
cyclea single-phase ; in each case the horse-power ranges from 
about j-H.P. up to 100. Prices are given for slip-ring and squirrel- 
cage motors, slide rails, open and closed starters, and auto- 
transformers, Columns of efficiencies, power factors, dimensions of 
standard pulleys and full-load speeds, complete the tables. A com- 
plete price list of spare parts is given in these lists, also dimension 
drawings. 
English and metric unite— a useful feature. 

Second edition of list No. F1,429, giving in the course of 
twenty-four pages, illustrations, prices, &c., of their various lanterns 
and reflectors for shop window and picture illumination. À number 
of pages chow a varied selection of advertising signs. Striplite 
and Pixielite strip and illumination devices are included, also the 
Avenue series of shop lightingifittings and many other designs 
for "Osram " lighting. b ug 

We have also received from this company a copy of an advance 
booklet giving particulars and illustrations of their “ Electric 
Kleenall " for simplifying the work of the domestics in the home. 


It is claimed to be a good selling line which dooms the broom to - 


oblivion. It requires no special fitting, and is supplied for D.C. or 
A.C., and can be used wherever electric supply. is installed. This 
" Kleenall" embodies improvements over the type introduced by 


the company some months ago, and it is considered to be a good 


line for contractors to push among Christmas Gifts.“ 


THE PATERSON ENGINEERING Co., LTD., Amberley House, Nor- 
folk Street, London, W.C.—New edition (18 pages) of their Paterson 
Red Book on water softening and purifying for steam-raising and 
industrial purposes, for 1911. It is fully illustrated by half-tone 
blocks and line diagrams, and contains a great deal of reading 
matter which should be of interest to power station engineers. 
Among the illustrations is one showing the Paterson oil eliminator 
at the Cape Electric Tramway generating station fitted with a 
recorder giving a continuous record of the water purified. A 
lengthy list of users occupies a number of pages. 


Messrs, CROMPTON & Co., LTD., Salisbury House, London Wall, 
E.C.—Thirty-two page catalogue (D 25) in their standard form for 
filing, giving exhaustive information, both descriptive and tabular, 
of their continuous-current dynamos (open type). Prices are given 
in detail, l 


Messrs. S. H. HEYWOOD & Co., LTD., Reddish, near Stockport.—- 
Forty-page pamphlet containing descriptive matter relating to, 
and many half-tone illustrations showing, their electric cranes, 
overhead travellers, fixed and walking jibs, Goliath and wharf 
cranes. 


MRSSRS. SIEMENS Bros. DyNAMO WORKS Co, LTD., Tyssen 
Street, Dalston, N.E.—Revised price list No. 4A8 relating to 
"Onewatt" lamps. Contractors can have quantities with their 
name on as usual. The company is now placing upon the market 
a 200-c.P. "Onewatt" lamps for voltages from 100 to 130, and 
200 to 250. The etficiency. we understand. will be the same as 
that of the 100-C. P. Onewatts at present on the market, and the 
filaments are made of drawn tungsten wire. These lamps will be 
supplied with. E.S, or D.C. caps as required, in spherical bulbs only, 
3. in. diameter. . dies up s E kem Apt s 

Mr. G. BRATLIK. & Lambeth Hill. E. C. NU, price leaflets of 
-- Eclipse metallic-filament lamps, and emall electric novelties 
euch as-motors, induction soils. bells. Ke. 
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The dimensions and weights throughout are given in 
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THE RAUCH & > LANG CARRIAGE Co., Cleveland, Ohio.— 
Artistically designed and well-produced brochure of 24 pages, 
containing neat pictures and descriptive matter relating to the 
R. & L. electric automobiles, Stanhopes, Coupés, Victorias, Run. 
abouts, &c. - : 


MEssRS. SCHAFFER & BUDENBEBG, LTD. Whitworth Street, 


. London’ Road, Manchester.— Descriptive leaflet illustrating their 


patent “Concentra” mechanical oil pump, and stating prices. 


Messrs. SIEMENS Bros. & Co., LTD., Caxton House, West. 
minster, S.W.—New catalogue (No. 532, 44 pages, art paper) devoted 
to their vuleanised india-rubber wires and cables," and superseding 
the provisional catalogue of the same title published in October 
and all previous publications on the subject. It contains, besides 
the usual Association and non-Asseciation wires and cables, 
& special section dealing with bell wires and flexible wires 
for electric light, &c.  Amongst the latter, attention may be 
directed to their new “Besto” fire-resisting flexible twin wires 
which have been put on the market owing to the demand for special 
twin flexibles for shop-window lighting. The “Besto” flexibles 
are claimed to be less clumsy than the ordinary asbestos-covered 
wires, because, whilst the latter are covered with braided asbestos, 
the new wires have the asbestos spun on them direct by a special 
process, for which Messrs. Siemens hold the patents. The catalogne 
contains, in addition, some practical tables for the use of those 
engaged in wiring work, and some excellent half-tone illustrations 
of the Woolwich Works where all the wires and cables are made. 


THE BRUSH ELECTRICAL ENGINEERING Co., LTD., 1, Kingsway, 
London, W.C.—A showcard prepared for standing constantly under 
one’s gaze on the desk or wherever there may happen to be room, 
bringing to one's mind the Metallum,” “ Quartzlite " and flame 
and enclosed lamps of the Brush Co. We do not know whether 
the four charming damsels are all all-the-time extolling the virtues 
of all the lamps, or whether with the “ Bright quartette” of lamps 
and ladies, each has an individual preference. We have no clue as 
to which prefers which, but the card is exceedingly attractive—and 
it has no colour about it, 


Installations in Yorkshire.—Mr. H. Moss, of Brad- 
ford, is at present installing electric lighting throughout Emley 
Old Hall, near Wakefield, the supply for which is to be obtained 
from the overhead mains of the Yorkshire Electric Power Co.: he 
is also installing electric lighting and ventilating fans in the ner 
premises of the Woolsorters' National Union, Bradford. 


Buenos Ayres Centenary Exhibition.— The judges d 
this Exhibition have awarded a silver medal and diploma to ME. 
W. B. Brown & Co. (BANKHALL), LTD., for their steel wire rope 
for mining works, elevatore, ships and steamers’ use. 


MESSRS. ALFRED HERBERT, LTD., of Coventry, have been 
awarded the Grand Prix in connection with their exhibit at this 
exhibition. 


For Sale.—Messrs. FULLER, Horsey, Sons & CASSELL 
will, on December 13th, sell by auction a quantity of machine 


tools, electrical and other plant. See our advertisement pages in 
this issue. 


Trade Announcements,—Mr. T. A. Nunwick, for 
many years chief representative for Messrs. Dorman & Smith, has 
resigned that position to take up a similar appointment on Monday 
next on the staff of Messrs. PARMITEB, HOPE & SUGDEN, of Man- 
chester. This necessitates his relinquishing the various agencies 
which he has held during the past two or three years; but a 
Messrs. Parmiter, Hope & Sugden are the selling agents in Lancs- 
shire, Yorkshire, Cheshire and North Wales for the Gilbert 
Arc Lamp Co., Ltd., Chingford, and also for Messrs. Metalite, Ltd., 
London, he will represent these firms also. 


Mr. SAMUEL HARTFORD having commenced business on his own 
account, has taken offices at 67, Lord Street, Liverpool, where any 
communications should be addressed. 


Messks. HAROLD A. NEALE & GEORGE J. FREUND have just 
commenced business on their own account as Neale & Freund at 
31, Budge Row, Cannon Street, London, E.C. Both gentlemen have 
just severed their connection with the contract department of 
Messrs. Crompton & Co., Ltd., of London and Chelmsford, Mr. Neal 
having been in charge of that department for the last few years. 
The new firm will specialise in electric lighting and power equip- 
ment for factories and workshops, and country house lighting in- 
stallations ; they will also be engaged as exporters of plant. 


Private Meeting. — EnxEsr Roserts, electrical 
engineer, 3, Holborn Place, London, W.C.—A meeting of 
creditors was held last week, when a statement of affairs was 
presented showing the position as at November 24th last. 
The liabilities amounted to £790, all of which were 
due to unsecured creditors. The assets were estimated to realise 
£044, less £38 for the claims of preference creditors, leaving net 
assets of £906. The estate thus showed an apparent surplus of 
£116. It was reported that the debtor started in business 
for himself about thirteen years ago, with a capital of £10, which 
was lent to him by his father. Subsequently his father died: 
leaving the debtor a sum, of £100, so. that the. money wbich 
had been advanced bécame a gift. At one time the debtor entered 
jnto-partnérship withyanother man, But no deed of partnership vs 
drawn up. Tater there was a slight disagreement between the 
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parties, and his partner then retired. He paid his outgoing pertner 
a sum of £200 on going out. During the last two years the 
business had shown a falling off. This the debtor attributed to 
bad debts, and to the loss of the manager who had been with him 
for some years. Owing to the loss of his manager, the debtor, who. 
had previously been travelling, was obliged to discontinue this 
and to go into the warehouse to superintend matters, With regard 
tothe turnover of the business, it was stated that this had been in 
the neighbourhood of £4,000 a year, upon which it was eetimated 
that a gross profit at the rate of 15 per cent. was made. The 
expenses of the business had been a little over £400 a year, while 
the drawings had been at the rate of £3 a week. A deed of assign- 
ment had previously been executed to Mr. G. E. Corfield, of Messrs. 
Corfield & Cripwell, accountants, of Finsbury Pavement House, E.C. 
After a short discussion, it was decided to confirm this deed, and a 
committee of inspection was also appointed consisting of the repre- 
sentatives of the following firms: Messrs. Nalder Bros. & Thompson, 
the General Electric Co., Messrs. Krupka & Jaccby, Messrs. Allan 
and Co., and Messrs. Siemens Bros. 


Fire.—A correspondent states that considerable damage 
was done by fire which broke out in the engine house providing the 
electric supply at Lauriston Castle, Mid-Lothian. 


Electricity in Agriculture.—Replying to the letter of 
our correspondent “F. A. L.,“ the AGRICULTURAL ELECTRIC DIS- 
CHARGE Co., LTD., of 3, Howard Street, Gloucester, who are the 
sole licensees for agricultural application of Sir Oliver Lodge's high- 
tension discharge patents, write stating that they have fitted up an 
installation for Mr. Wm. Low, of Balmakewan, N.B. This is the 
only large scale installation in this country, apart from their experi- 
mental installations. They have also supplied apparatus for several 
installations abroad. Their letter unfortunately arrived too late for 
inclusion in our Correspondence” columns. 


Dissolutions.—Scorr & LEGGATT, consulting engineers, 
102, St. Mary’ Street, Cardiff.—Messrs. W. A. Scott and J. Leggatt 
have dissolved partnership. Mr. Scott will continue the business 
as Wm. Angus Scott & Partners. 

SIMPKIN, WILKINSON & GIBSON, electrical engineers, 66, Kirkstall 
Road, Leeds.—Messrs. F. Simpkin and C. Gibson have dissolved 
partnership. Mr. Simpkin, 18, County Street, York Road, Leede, 
attends to debts. 

THE ALBION MOTOR AND ENGINEERING Co, motor and elec- 
trical engineers, Millbridge, Liversedge.—Messrs. L. C. Parkin, 
A. B. Parkin, and G. F. Watson, have dissolved partnership. Mr. 
Watson will attend to debts and continue the business under the 
same style. 


Book Notices.— The Mechanical World Electrical. Pocket- 
Book for 1911. Manchester: Emmott & Co., Ltd. Price 6d. net. 
—By condensing the descriptive matter— which is so often over- 
done in pocket-books" nowadays, rendering them too much like 
text-books—room has been made in this issue for a large number 
of new tables, as well as other useful matter. The contents cover 
a remarkably wide field. 

Les Substances Isolantes et les Methodes d'Isolement Utilisées 
dans l'Industrie Electrique." By Jean Escard. 1911. Paris: 
Gauthier-Villars. Price 10 fr. 

" Les Enroulements Industriels des Machines à Courant Continu 
et à Courants Alternatifs.’ By Paul Janet. 1911. Paris: 
Gauthier-Villars. Price 3.25 fr. 

The Official Circular of the Tramways and Light Railways 
Association for November contains a reply by Prof. Ernest Wilson, 
of King's College, to Mr. A. J. Panton's remarks on Brake Shoe Stan- 
dardisation ; also a translation of M. Schorling's paper on Rail 
Cleaning, which was read at the Brussels Congress, 


LIGHTING and POWER NOTES. 


Acton.—The result of the referendum (says our local 
correspondent) must have occasioned no little surprise to 
those members of the Council whose proud boast it has been 
that in the decision to transfer the electricity undertaking to the 
Metropolitan Electric Supply Co., Ltd., “they had the support of 
the large body of ratepayers.” In all 12,312 reply-paid postcards 
were sent out, and about one-third came back. In favour of the 
transfer there voted, 2,218, and against 2.024, a majority of 194. 
Upon this, the chairman of the Council sealed the agreement with 
the company, which has since taken the preliminary steps for the 
promotion of a Bill in Parliament. It is expected that the opposi- 
tion to the Bill, when it reaches Parliament, will be of a most 
strenuous character. 


Amersham.—The Uxbridge Electricity Supply Co. has 
applied to the B. of T. for an order to transfer its undertaking to 
Callender's Cable and Construction Co. 

Beckenham.—The U.D.C. has — 1 to tradesmen in 


Beckenham Road illuminating the thoroughfare at Christmas time 
by means of arc and other lamps suspended overhead. 


Braunton (Devon).— The P.C. has provisionally agreed 
to have the parish lighted by ey when current is avail: 
‘able—probably by August next. 


Brighton. — Mr. Christie, the Corporation electrical 
engineer, having suggested the desirability of holding an electrical 
exhibition, the Committee has agreed to provide a stall in the 
Aquarium, and to co-operate with the local contractors in N 
an exhibition there, for a month in the autumn of 1911. 


Cardiff.— Mr. A. Ellis, the Corporation electrical 


engineer, pointed out in Committee that, notwithstanding the fact 
that the gas company is prepared to pay the whole oost of gas 
piping in a new house, builders often preferred to pay for electric 
wiring, so as to secure the electric light; this was especially so on 
the Penylan Estate. 


Carlisle, —The T. C. is applying to the L. G. B. for a prov. 
order for E. L. in the district of the R. D. C. within a radius of two 
miles from Carlisle Cathedral. This district is being largely 
developed for building purposes. 


Continental Notes. — SWEDEN. — H. M. Minister at 
Stockholm reports that the new electric works at the Trollhattan 
Falls have been opened. When the eight turbines and generators 
are constructed, for which the water supply is ready, the amount of 
electrical energy available will be 80,000 H.P. It is calculated that, 
by the construction of new works on the river and the lake, 
180,000 H.P. can be obtained. Many of the towns and villages in 
the neighbourhood of the Falls are supplied with power; in the 
immediate neighbourhood, mills, &c., are already prepared, as well 
as the electric smelting apparatus installed by the Swedish Iron 
and Steel Institute, and preparations are also being made with a 
view to the electrification of the railway. It appears that at 
present the actual demand does not exceed 10,000 H. P., but it is 
expected to be much increased in the near future, though not above 
80,000 H. P. It seems likely that electrical energy will be used in 
amall quantities for local industries and agriculture, as is the case 
in Denmark. 

The budget of the State water and electric works at Trollhattan 
for 1911, estimates the receipts at £57,000 and the expenditure at 
£24,000, leaving a surplus of £33,000 on a total capital expenditure 
of £850,000. 

Considerable progress is being made with the railway to the 
Porjus Falls in North Sweden, and it is expected that hydro-electric 
work at the Falls will be begun next spring. 

A measure is to be submitted to the Riksdag to provide a grant 
for making a complete survey of all the waterfalls of Sweden, and 
obtaining full particulars as to the best method of exploiting 
them.— B. of T. Journal. 

SPAIN.—The municipal authorities of Jerez de los Caballeros 
(province of Badajoz) have just invited tenders for the concession for 
the electric lighting of the town during a period of eight years. 


Croydon.— The Electricity Committee has been autho- 
rised to have plans and estimates prepared for anticipated require- 
ments in new mains and transformers for the ensuing three 
years. 


Donaghadee.—4 special meeting of the Council was held 
recently, for the purpose of considering the question of taking 
the necessary steps to obtain & prov. order for electric lighting. 
The town clerk read the reports and information submitted by the 
electrical engineers, Messrs. Wilkins & Burden, of Dublin, on the 
proposed scheme, which showed that. they had based their estimate 
of probable revenue upon a charge of 6d. per unit to private and 
business consumers. They estimated that the net profit for the 
year would be £290 10s, after deducting the total works cost 
and interest and sinking fund. The total capital expenditure 
within the district might be taken as under £3,900, but it 
would be possible to reduce this amount in the initial stages by in- 
stalling only one generating set, and adding another according to 
the rate at which customers were connected to the mains, Great 
importance was attached to the fact that the pumping in connection 
with the proposed water supply could be carried out from the 
generating station. After & lengthy discussion, & motion was 
finally adopted to proceed with the application for the prov. order. . 


Edinburgh.— The Corporation Electric Lighting Com- 
mittee has again discussed the disposal of the electric lighting 
surplus of £7,300 for the past year. The Town Council refused to 
adopt the Committee's previous. suggestion that the surplus should 
be applied towards the reduction of the capital borrowed for elec- 
tricity purposes, but remitted the matter back to the Committee to 
obtain a report from the Town Clerk and City Chamberlain. This 
report explained that the rearrangement of the plant at Dewar 
Place in connection with the condensing scheme will involve the 
scrapping of a portion of the present plant, and its replacement by 
newer and more economical machinery. The expenditure to be in- 
currred immediately in connection with the condensation scheme is 
estimated at about £45,000. To the extent of £37,000 it is new 
and additional, and therefore legitimately capital expenditure which 
may be met out of moneys to be borrowed. To the extent of 
£8,000 it is replacement.“ The Committee had to decide whether 
it would treat this as revenue or as capital expenditure. After a 
long discussion, the Committee agreed to recommend that the 
Council apply to the Secretary of Scotland for consent to borrow 
£37,000, the amount of new and additional expenditure required, 
and that the sum of £8,000 required for replacing the plant to be 
scrapped be made up out of revenue, and that the disposal of the 
surplus be deferred until next May. 


Finchley.—The L.G.B. has decided to hold an inquiry 
-with regard to the application of the Council for sanction to borrow 
£10,000 for mains, house Services and meters. ~ 
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Glasgow.—The T.C.’s Finance Committee has appointed 
a deputation to wait upon the Electricity Committee, with a view 
to obtaining a free supply of energy to all the public clocks in the 
city in the charge of the Corporation which are at present lighted 
by electricity. 

Hanwell.— Twelve flame arc lamps in the Hanwell Road 
are to be replaced by 30 400-c.P. incandescent lamps. Half of the 
lamps are to be turned out at midnight and the remaining 15 are to 
burn the schedule number of hours for street lamps. The incandescent 
lamps are to be fixed on alternate tramway poles on either side of 
road. The change has been made at the suggestion of the Metro- 
politan Electric Suppiy Co., Ltd., and the system of incandescent 
lighting for the main roads is to be adopted throughout. 


Heck mondwike.—A L.G.B. inquiry, lasting three 
hours, was held by Mr. H. R. Hooper on November 23rd, into the 
application of the U.D.C. for a loan of £21,159 for electricity 
purposes. This included £20,000 in respect of excess expenditure, 
and the Inspector, who expressed dissatisfaction with the accounts, 
adjourned the inquiry sine die for the production of information as 
to how the expenditure had been incurred. 


High Wycombe.—The Electric Light and Power Co. 
has applied to the B. of T. for an order to enable it to supply 
electricity in parta of the borough not now included in the area of 
supply, and also in the parishes of West Wycombe, Chepping 
Wycombe Rural, and Hughenden. 


India.—According to the Indian Tertile Journal, the 
Tata Hydro-Electric Power Co. was recently registered with a 
nominal capital of 20,000,000 rupees. The completed scheme will 
supply 30,000 H.P. to Bombay ; plans are now being prepared, and 
as soon as possible the construction work at Lonavla will be taken 
in hand. The services of Mr. H. P. Gibbs, of the Cauvery Falls 
scheme, have been engaged, and Mr. Alfred Dickinson, will continue 
to act in a consulting capacity. 


The same journal for October contained the following para- 


graph :—“ Mr. H. R. Speyer, A. M. I. E. E., chief engineer and agent 
for the Lahmeyer Electrical Co., Ltd., is now in Bombay to com- 
plete the negotiations recently initiated by him for the contract of 
the Tata Hydro-Electric scheme.” 


Japan.—A scheme is under consideration to put down a 
plant to utilise the water-power of Lake Inawashiro, in Aizu, 
about 170 miles from Tokio. The lake is at a high level, and it is 
estimated that from 30,000 to 40,000 H.P. would be available. 


Leicester.—The T.C. is applying to the L.G.B. for a 
loan of £12,000 for cables and works in connection with the supply 
of energy for power. It is also intended to apply to the B. of T. 
for an order extending the area of supply to districte adjacent to 
the borough. . 


London.—ISLINGTOX.— The borough engineer, replying 
to a question, has stated that the annual amount spent in the 
borough for public lighting, including cost of maintenance, 
was £28,337. About 100 miles of streets were lighted by gas at 
a cost, including maintenance of £13,112, and 24 miles of main 
streets were lighted by electricity at a cost, including maintenance, 
of £15,225. : 


Lougliborough.—The T.C. has been recommended to con- 
vert the gas lamps along the route of the electric mains to electric 
incandescent lamps, on the following terms: Lighting and main- 
tenance, £2 18s. 6d. per lamp per annum for the first three years, 
to include cost of conversion; afterwards £2 15s. per lamp per 
annum. TheHighway Committee, which recommended the change, 
has been requested to reconsider the matter. 


Manstield.—The T.C. has decided to take no action as to 
supporting the Bill of the I.M.E.A. seeking powers to enable local 
authorities to deal in fittings, lamps, &c., and to undertake wiring 
work. 


Newport (Mon.).— The T.C. has received from tlie 
L.G.B. sanction to a loan of £31,000 for additional plant, subject to 
accumulated losses of & 3, 500 being paid off out of revenue or out 
of the rates. 


Pickering.—The B. of T. has revoked the 1901 prov. 


order. 


Portishead.—Messrs. Christy Bros. & Co., Ltd., of 
Chelmsford, have applied to the B. of T. for a prov. order for E.L- 
in the area of the C. D.C., and in several parishes in the district of 
the R. D. C. 


Sonth Africa,—ltecently at Maritzburg, a young lady 
received a severe shock through walking into an area which was 
apparently electrically alive, owing to a leak from the underground 
mains. Several attempts were made to rescue her, and eventually 
with success, This is the first accident of this kind during the 14 
years the installation has been in use. 


Southampton.—4A shop front is to be put in the electrical 
showroom at an approximate cost of £250. The electrical engineer 
submitted to his Committee three schemes, in detail, in regard to the 
putting into practice of the powers recently obtained under the 
Southampton Corporation Act, 1910, for providing electrical 
fittings. He recommended a scheme whereby the cost of installa- 
tion plus 10 per cent. could be repaid to the Corporation in 12 equal 
quarterly payments. The price paid to the wiring contractors is to 
be according to echedule for various olasses of premises, The con- 
sumer ie to pay eutzight for lamps, shades and special fittings and 


repairs or renewals. The recommendation of the electrical engineer 
is to be adopted. The electrical engineer further suggested that as 
regards the hiring out and rentals of motors and radiators, that a 
charge of 20 per cent. prime cost of the motor and other gear he 
charged as rent per annum, and in connection with radiators a 
rental of bs. per annum, the consumer to maintain same. The 
Committee resolved that for the hiring out of motors of a cost not 
exceeding £100, a rental of not less than 20 per cent. of the 
prime cost be charged per annum, and that the hiring of motors 
costing above £100 be by special arrangement, ordinary wear and 
tear renewals being free. A rental of 10s. per annum is to be 
charged for radiators. 


Stalybridge.—The Stalybridge Tramways and Electricity 
Board has entered into an agreement with the Calico Printers’ 
Association, Ltd., for the supply of electrical energy to the Carr- 
brook print works. 


Walthamstow.—The Electricity Committee has decided 
that, from the end of November, 1910, a fixed charge of 2d. per unit 
be made for electricity consumed in bioscope lanterns and for the 
illumination of signs taking not less than 3 amperes, and that the 
ordinary rates be charged for the lighting of cinematograph 
theatres. 


Willaston (near Crewe),—The Parish Council has 
passed a resolution in favour of its undertaking the lighting of the 
township under the provisions of the E.L. Act of 1883, 


TRAMWAY and RAILWAY NOTES. 


Argentina.— The electrification of the Tranvia Nacional 
(Tetamarti), of La Plata, is being pushed ahead, and it is hoped to 
have the first section open by January next.—Heriew of the River 
Plate. 


Belfast.—At a special meeting of the Corporation, last 
week, the construction of the M'Art's Fort tramway extension came 
up for discussion. A motion to omit the extension in the Bill 
being drafted, was carried by 16 votes to 10. This ends the scheme 
of the mountain tramway and the mountain suburb for the 
present. ' 


. Brighton.—The T.C. has decided against a private com- 
pany introducing trolley omnibuses into the borough, that any such 
powers should be obtained by the Council, and that it is at present 
premature to obtain such powers. 


Continental Notes.—GERMANY.—Plans are being pre- 
pared in respect of a projected light electric railway between 
Alsum-am-Rhein and Sterkrade. | 

Russ1A.— Good progress is being made with the conversion of 
the tramways in the city of Odessa to electric traction. Over 
30 miles of the new track bas already been laid, and the power 
station is expected to be completed by the end of the present year. 
: ITALY.--La Société des Tramways Napolitans, which has already 
111 km. of electric tramways in operation in the Naples district, 
has secured a concession from the local authorities for the construc- 
tion of 40 km. of additional lines. 


. Dewsbury.—The T. C. has applied to the B. of T. for an 
order to construct a tramway from Wakefield Road to Leeds 
Road. 


Japan.—4A new electric tramway has lately been completed 


and put in operation between Shibukawa and the hot springs resort 
of Ikao, in Joshu. 


Kirkealdy.—A start is expected to be made at once 
with the new tramway between Kirkcaldy and Dysart. The 
contractors plant has arrived. A large staff of men will be 
employed, and an effort will be made to have the line open for the 
New Year's trattic. 


Lanarkshire.—Considerable dissatisfaction has been 
expressed by members of the Lanark County Council at the position 
taken up by the Lanarkshire Tramways Co. in deciding to apply to 
Parliament for an extension of the time for completing the tram- 
way for a further five years. Mr. Hamilton, Bellshill, said the 
company had failed them for the past three years. Had it not 
been for the company they might have had the Glasgow Corpora- 
tion tramways to Bellshill. As the tramway company is pro- 
moting a prov. order, consideration was delayed. 


Leagrave.—Messrs. Balfour & Beatty, of London, are 
applying to the Light Railway Commissioners for an order to 
construct a light railway from Luton, connecting with the tram- 
way there, to Limbury and Leagrave. Current will be taken from 
Luton T.C. 


Middlesex.—The contract for the Sudbury extension 
tramway bas been completed by Messrs. G. Wimpey & Co. The 
contract price for the work was £27,132. When the 10 per cent. 
retention money has been paid, the total amount received by the 
contractors will be £33,467, or £6,335 over the contract price. This 
is accounted fur by extra works and agreed changes in material 
which were found to be necessary. 
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THE LATE MR. GUSTAV BYNG. 


On Friday last, at Golder’s Green Cemetery, were laid to 
rest, in the presence of a large company of relatives, business 
associates and staff, and friends, the remains of Mr. Gustav 
Byng, founder and chairman of the General Electric Co., 
Ltd., whose death was announced in our last issue. 

Mr. Byng has been very actively /connected with the 
electrical industry of this country for considerably more than 
a quarter of a century, having taken advantage of the oppor- 
tunity that the beginning of a new industry afforded those 
who were possessed of courage, faith, and foresight as to its 
future. It was greatly to be deplored that, though he had 
lived to see a large measure of success attend his efforts in 
the upbuilding of a great business, and to share the fruits 
resulting therefrom, he had for many years suffered from a 
complaint which gradually undermined his constitution, 
notwithstanding a brave fight that he made against it. 
A few years ago his health became too impaired to allow 
him to take so large a part as formerly in the administration 
of the affairs of the firm of which, in conjunction with his 
great friend and co-worker, 
Mr. Hugo Hirst, he was 
the founder some 27 years 
ago; but he continued to 
take a very deep interest in 

eneral Electric affairs, 
and as chairman he was no 
mere figure-head. Indeed, 
almost to the end he was 
ever ready with his advice, 
financial genius, and de- 
cision in affairs, to aid in 
the progressive policy of 
the company and its many 
subsidiary organisations. 
We are informed that his 
gift for finance was not the 
least potent of the forces 
which raised the General 
Electric Co. from very 
small beginnings to its 
present important position 
amongst electrical com— 
panies. Mr. Byng, in 
the midst of his un— 
fortunate affliction, was 
naturally proud and happy 
to live to see two of 
his sons taking an active 
part in-the business. One 
of these, as we mentioned 
last week, is a member of 
the directorate, and, we are 
pleased to learn, has 
developed an aptitude in 
practieal organisation and a 
business acumen that should be of material advantage. A 
third son who carried off a gold medal at Faraday House, is 
pursuing a further course of studies at Harvard University, 
while a fourth son is studying law with a view to joining the 
firm in another capacity. 

The deceased gentleman was born in 
1555. He received his education at the Augsburg 
Polytechnikum, a school of higher general scientific 
instruction, and coming to this country in 1873, at the early 
age of 18, he elected to make it his home, and in 1879 he 
became a naturalised Englishman. It was about this time 
that he commenced business on his own account as an elec- 
trical engineer and a manufacturer of electrical apparatus. 
There are doubtless still many readers of the ELEcTRICAL 
Review who well remember with us how small and 
primitive a thing the electrical industry then was in com- 
parison with what it has become to-day. 

It was an event fraught with important consequences for 
the history of the business that Mr. Byng found in Mr. Hirst 


Bavaria in 


MR. Gustav BxNId, M.LE.E. 


a kindred spirit and co-worker whose administrative talents 
and technical ability were of the utmost value to him in what. 
was undoubtedly the great work of his life—the building up 
and constant expansion of the General Electric Co. The works 
were originally at Manchester, where the cradle, so to speak, of 
this great industry is still to be seen in the old Peel Works, 
where the Peel-Connor telephones are now made. But the 
main works of the company were mored some years ago to 
Witton, near Birmingham, where 106 acres were purchased 
as the site of the necessary workshops and other buildings. 
The late Mr. Byng took the keenest interest in this great 
work of development and supervised with the greatest care 
the necessary financial arrangements. At Witton there are 
now, besides engineering shops for the manufacture of the 
largest electrical machinery, arc lamp and switch- 
board shops, electrical carbon and chemical factories, steel 
and brass tube works, an iron foundry and power house 
with a icapacity of 2,500 H.P. Mess-rooms for the 
employés club-houses and workmen’s cottages, are also 
to be found adjoining the 
works No fewer than 
8,000 people are now 
employed in the various 
manufacturing and other 
establishments of the firm 
in this country alone, which, 
in addition to its several 
works in England, has its 
branches and agencies in 
almost every commercial 
centre throughout the entire 
world. The General Elec- 
_tric Co. is the parent from 
which the  well- known 
Robertson Electric Lamps, 
Ltd., Osram Lamp Co., 
Peel-Connor Telephone Co., 
and the other subsidiary 


companies have sprung. 
Neveral of these companies 
have found a foothold 


abroad, on the Continent 
and in the British Colonies. 
These facts need all to be 
recorded here, for they form 
part of the story of the life 
of a “ captain of industry.“ 
We are given to understand 
that Mr. Byng was in his 
early days an indefatigable 
inventor, but in his invent- 
ing he always had an eye 
for the practical, commercial 
result—and, unlike the usual 
run of inventors, he gene- 
rally got it. His name is associated with the improvement and 
development of telephony and electrical signalling, with the 
advance of electric lighting, heating and cooking, and with 
the construction and improvement of electric meters. 

That Mr. Byng was an ardent tariff reformer our readers do 
not need to be told, for they will, many of them, remember 
that in his book on ** Protection " he very early put forward 
his views on this subject. The book, by the way, is said to 
have even inspired such advocates as Mr. Joseph Chamber- 
lain and Mr. Bonar Law, who have given publie acknow- 
ledgment of that fact. We are informed that it was largely 
due to his own efforts that the Tariff Reform League, of 
whose Council he was a member, was founded. His 
addresses on this and other business and industrial questions 
to the shareholders, staff and employés of the company, 
were always bearing evidence of his zeal in such 
directions. 

Mr. Byng was a strong advocate of combination and cce 
operation in industry, and as chairman of. the Manüfac- 
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turers' Association of Great Britain, had occupied himself 
with this subject ; he was also interested in efforts to deal 


EXTERIOR OF DAIMLER K.P.L. Bus, SHOWING ONE Power UNIT. 


with industrial legislation and to procure modifications in 
foreign and colonial ‘tariffs in favour of British manufac- 
turers. He was a member of the Institution of Elec- 
trical Engineers and many other technical and public 
bodies. 

In conclusion, it may be added that those who some- 
times felt compelled to .differ from Mr. Byng always 
found him one of. the most genial of controversialists, 
whether they exchanged views with him by pen or by 
tongue. 


THE DAIMLER PETROL-ELECTRIC 
OMNIBUS. 


IN June last a new type of petrol-electric 'bus, known as 
the “ Daimler K. P. L.“ omnibus, owing to its incorporating 
Knight, Pieper and Lanchester patents, was successfully 
tried on the road. 

The power system adopted incorporates the direct petrol 
drive, but with the addition of a 
floating buffer battery, means being 
provided for storing the excess power 
of the engine, and, vice versa, supple- 
menting the engine power when de- 
ficient ; apart from this, the construc- 
tional features of vehicle are novel, 
the under-frame and body forming a 
single steel structure. 

Two distinct power units are used 
for driving, hung from brackets on 
either side of the 'bus. These each 
consist of a 12-H.P. four - cylinder 
Knight - Daimler engine (7 mm. 
bore, 114 mm. stroke), coupled direct | | 
to a dynamo-motor with a normal rating 
of 3 Kw.; the shaft of the latter is 
coupled, through a magnetic clutch and 
brake, and universally-jointed shaft, to 
a worm drive fitted to each rear wheel 
through a tubular cardan shaft. No 
differential gear is required with this 
arrangement. 

The dynamo-motor is a six-pole shunt- 
wound machine, which converts any 
excess of power given out by the engine 
into electrical energy, charging the 
battery. When a greater torque is 
required than can be given off by the 
engine alone, such as when starting, &c., | 
the back k. M. F. of the battery becomes greater than the 
generator E. M. F., and the battery discharges, aiding the 
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engine by converting the electrical set into a motor. The 
change from generator to motor, of course, takes place 


automatically, according to the peculi- 
arities of the road. 

The battery consists of 24 "Tudor 
cells, which, together with a switchboard, 
are housed under the driver's seat. 

For the control of the "bus, there are 
two levers placed on the top of the 
steering wheel: one connected to the 
dynamo field controller entirely con- 
trols the speed, which varies between 
3 and 14 miles per hour. The 
other is used in conjunction with two 
solenoids operating separate throttles 
in each engine inlet pipe, and only 
as a means of controlling the elec- 
tric governor when required. For run- 
ning in a forward direction, the two 
machines are in parallel with the battery. 
The field regulation is controlled by a 
common rheostat. 

For reversing, the machines are placed 
in series, and a nice slow running, 
together with a good torque, is obtained. 
The parallel-series positions are obtained 


by a simple controller, the operating lever for which 
is within easy reach of the driver, but is not touched 


BATTERY UNDER :DRIVER'SISEAT. 


by him until change of direction is required. The 
magnetic brakes and clutches on both power units are 
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SWITCHBOARD AT ONE END OF DRIVER'S SEAT. 


in parallel with a single controller, operated by * 


pedal. A careful study of the system of electrical con- 
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nections reveals many interesting possibilities in case of 
failure of any part; for instance, supposing there was 
a seized piston or broken connecting rod on one engine, 
the "bus is hy no means disabled, as running can be done on 
the remaining set, driving on the one wheel only. Again, 
supposing the ignition of one engine to have entirely failed, 
due to a magneto breakdown, both sets will keep on driving, 
the one with broken down ignition acting as a motor 
only, and the engine of the other doing more work to 
make up for current taken by the motor from the battery. 
Under normal conditions the buffer battery is floating, 
that is, it is neither on charge nor discharge ; the amount of 


ARRANGEMENT OF PETROL-ELECTRIC DRIVES ON THE 
DAIMLER Bus. 


power given off from the engines is regulated by a: 
ingenious solenoid device connected to the throttle, taking 
the form of a very small electric motor having its field 
windings in series with the main leads of the dynamo-motor, 
the armature being shunt wound and permanently earthed. 
The regulation is caused by the direction of flow of the 
current passing threugh the main generators. When a 
charging curreut is passing, the throttle motor tends to 
rotate against a spring-loaded butterfly throttle in the induc- 
tion pipe, closing it, and when a discharging current is pass- 
ing, it tends to open up the throttle, thus always keeping the 
E. M. F. of the generators and battery equal. 

- The control lever, situated on the top of the steering 
wheel, allows the driver to adjust the throttle motor to act 


CLUTCH AND! BRAKE CONTROL ON THE DASHBOARD. 


at any given rate of charge to suit the route the vehicles 
run upon, or to charge the battery rapidly if required. 
Another patented device is employed for regulating the 
magnetic clutch independently of the driver. A solenoid in 
circuit with tne. main leads of the generators is adjusted so 


as to break the clutch circuit at a given battery discharge, 


and allow, by means of a resistance, a predetermined current 
to pass through the clutch windings, thus giving the exact 
amount of slip required to take up the drive evenly without 
jerk, and preventing more than a fixed rate of discharge 


from the battery and the possibility of. a fuse being blown in 
traffic. | 8 

A radiator placed in front of the bus is connected to both 
engines, a common pump ensuring circulation. This pump 
is driven by a small $-H.p. electric motor, which also drives 
a fan mounted behind the radiator. Independent magneto 
ignition is provided for each power unit. "EM 

The total unladen weight of the 'bus complete, ready for 
the road, comes out at 3 tons 9 cwt., the regulations under 
the same conditions allowing 3 tons 10 cwt. 


CONTROLLER AND GEAR UNDER FooTBOARD, DAIMLER K. P. L. Bus. 


In its various trials, the bus has I been except ionally 
reliable on greasy-roads, nothing in! the nature of a dangerous 
side-slip having occurred in some 5,000 miles’ driving. 

Other valuable features are the ground clearance, some 
15 in., and short wheel-base, the latter much facilitating 
manceuvring in crowded traffic. ^1 Kone 

In conclusion, our thanks are due to the Daimler Co. for 
the information and views contained in the foregoing 
description. 


AN ELECTRIC RECORDING TARGET. 


WITHIN the last few years the-science of rifle shooting has 
developed at a great rate, not only in this country but 
abroad. 

The high velocity small-bore rifle, and, in this country, 
the adoption of scientifically-desigued aperture sights for a 
large proportion of the competitive shooting, more par- 
ticularly by the very numerous miniature or low-power rifle 
clubs which have sprung into existence during the last few 
years, have contributed largely towards this result. Naturally, 
attention has, at the same time, been turned towards the im- 
provement of targets and the introduction of more scientific 
methods of recording the results of the rifleman's efforts, 
and in this connection a good many attempts have been made 
to produce a satisfactory automatic recording target; but 
until lately the problem of indicating with accuracy the 
location of a shot hole on a target remained unsolved. How- 
ever, it is probable that the electric target which was recently 
shown by Rose's Recording Target Co., Ltd., on the St. Bride’s 
Range, E.C., meets all the practical requirements of such 
an apparatus, its utility where extremely accurate shooting 
is concerned, and particularly where the position of each in- 
dividual hit is a matter of importance, being scarcely a matter 
of question. | M 

This apparatus consists of an object target, fig. 4, p. 910, 
which is essentially a long roll of paper (wound from one 
roller on to another), a square of which is exposed through an 
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armour plate so as to be shot at and perforated, and then 
wound up after each shot. 

The perforation B passes under a row of contact fingers, 
fig. 3, one or more of which drops into the hole, and 
makes contact, immediately disconnecting a clutch c, stop- 
ping the mechanism, and indicating on the reproducer, 
fig. 1, the exact position of the bullet hole. 


Frd. T,—RosE's REPRODUCER OR INDICATOR TARGET. 


The reproducer consists of a transparent facsimile of the 
object target : behind it is a permanent magnet milli-ampere- 
meter D, fig. 3, the pointer of which k, has on its tip d, a 
small white disk representing the bullet hole ; this tip comes 
to rest in a position exactly representing that of the hit on 
the target. s | 

The movement of the paper on the object target is 


FiG. 2.—Scenic RECORDING TARGET FOR MOVING OBJECTS— 
STATIONARY BULL'S EYE (SHOWN ABOVE) FOLDED Downy. 


accomplished by a small motor, fig. 2, and on short ranges 
this movement is mechanically transmitted, on a reduced 
scale, to the carriage of the pointer in the indicator target, 
fir. 1, the pointer moving horizontally across the face of 
the latter a distance corresponding to that of the paper with 
the bullet hole in it. At the bullet hole the contact 
fingers on the object target complete the circuit to the 


milliampere-meter through a small resistance, which varies 
according to the position of the contact finger, and the 
pointer moves vertically to the position giving the correct 
elevation of the bullet hole. 

The vertical row of fingers is coupled to a continuous 
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APPARATUS, 


resistance F, each finger being connected to a higher resist- 
ance than the one below. | 

The combination of mechanical horizontal movement 
with vertical electrical movement gives 200 position indica- 
tions per square inch of target. 

In practice, a dummy bull's eye or figure card is placed in 
front of the object target, and a transparent copy of this in 
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Fic. 4.—OBJECT TARGET, SHOWING PAPER ROLLS, XC., 
BEHIND SHIELD, 


front of the reproducer, where the hits are recorded; the 
object target is then stationary when fired at. , 
Shooting practice can, however, be made with a runmng 
man or deer printed on the object target paper itself, 
with the latter in motion. | 
For this class of shooting a scenic target is provided, 
fig. 2, with an aperture through which the moving man i5 
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seen; a replica of the man is provided on the indi- 
cator screen, and it will be obvious that not only the position 

of “ hits,” but also of “ misses, will be recorded complete 
information which the marksman has hitherto been unable to 
obtain. 

Normally the apparatus is at rest, owing to one of the 
fingers making contact through a perforation or gauge hole. 
The gauge holes are punched at regular intervals of approxi- 
mately the width of the target, and so placed that the 
pointer returns to zero at each one. 

The operation of the apparatus can be traced from the 
diagram, fig. 3, in which the pointer is in the gauge hole, 
and the current is flowing from the + main through the 
reproducer illuminating lamp L and the adjustable poten- 
tiometer M to earth, and in parallel with this to earth 
through the contact finger, by way of the reproducer p and 
the cut-out J, which cuts off the current from the magnetic 
driving clutch c. 

If the short-circuiting key 0 is pressed, the current is cut 
off from the cut-out, and the armature returning, establishes 
the clutch circuit, starting the mechanism, and removing the 
perforation from under the contact finger, after which the 
key may be released, and the machine runs (if no shot has 
been fired) until the next gauge-hole is reached, by which 
time the reproducer pointer has travelled across its screen, 
released itself, and returned automatically to zero. 

A shot may now be fired, the key depressed momentarily, 
and the sheet travels on to the bullet-hole, which is indicated 
as explained. Another depression of the key starts the 
machine, which runs to the next gauge-hole, the indicator 
returning to zero ready for the next shot. 

It will be seen that actually the horizontal position is 
given by the distance of the bullet perforation from the 
gauge hole, regardless of whether the perforation was made 
whilst the paper was at rest or travelling. To start the 
apparatus, it isonly necessary to put a plug in a lamp socket 
aud switch on. In the diagram, P is a shunt across the 
clutch coil, R the target lamp, s the motor, H the reserve roll 
of paper, 1 the speed roller from which the speed of the paper 
and reproducer pointer is controlled, K the receiving roller 
for used paper, E, L', L' connecting wires, U the reproducer 
driving belt, and v a sliding contact maker to adjust the 
voltage of the reproducer circuit. 

It is only necessary to add that the apparatus offers itself 
to various other developments. For instance, in the case of 
an important shooting competition, the indicating target can 
ke enlarged so that an audience can see the result of the 
shooting, and the speed of a moving target can be exactly 
regulated to suit the desired shooting conditions. 

For long-range work, all the movements of the indicator 
would be obtained electrically, a simple electric ratchet 
motion actuated from a contact maker giving the horizontal 
movement of the pointer ; and, in such a case, the expense 
of a marker and his liability to error would also disappear. 


The apparatus is really very simple, and its operating cost, | 


for energy and paper, trifling. 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 906.) 


Manchester.— The Corporation is seeking powers to con- 


struct and run tramways through Urmston. 


Morley.—At a special meeting of the T.C. last week, it 
was decided to purchase so much of the undertaking authorised by 
the Morley and District Light Railways Order, 1901, asis within the 
borough, and the consent of the B. of T. is to be sought. 


Paraguay.—According to the German newspaper pub- 
lished at Buenos Ayres, the A.E.G. has succeeded, after a keen 
contest, in obtaining from the Congress of Paraguay a concession 
for the establishment of electric tramways in Ascension and 
vicinity, and for the erection of a generating station for the 
tramways and the supply of light and power for industrial pur- 
poses. The concessionaire company is authorised to install tram- 
ways in those streets in Ascension in which already conceded tracks 
of the existing tramway company do not exist. The city 
authorities will not be empowered until after 1921 to grant other 
concessions for those streets which have by that time not been 
ocoupied by the concessionaire company, which isto introduce the over · 


head trolley system with a line pressure not exceeding 600 volts. The 
charges for lighting and power consumption amount to 20 centavos 
gold per KW.-hour. It is stated that the city authorities have been 
placed under the obligation to receivea supply of current for public 
lighting at a fixed price, including the maintenance of the lamps. 
The only tax payable by the holders of the concession is 5 per cent. 
of the gross receipts to the town, and the former will also be 
exempt from import duties on the materials for construction and 
working the undertaking. 


Potteries.—A B. of T. inquiry was held at Stoke-on- 
Trent on November 24th, relative to the application of the 
Potteries Electric Traction Co. to abandon the construction of the 
following sections of tramways under the orders obtained in 1897 
and 1902:—Newcastle to Trent Vale; Hanley to Bucknall; and 
from the Meir terminus to Catchem's Corner. It was explained 
that the earning capacity of the tramways in the district 
was less than expected, while the expenses were higher than 
anticipated. The company had exhausted its share capital, and it 
could not raise money on its debentures. "The estimated cost of the 
lines in question was £43,000, and Mr. Geo. Cornwallis West, chair- 
man of thecompany, said he could see no possibility of raising that 
sum. Opposition was offered by the Stoke-on-Trent and New- 
castle T.C.& the Stone R.D.C. and on behalf of the Duke of 
Sutherland. 


Rochdale.—The Electricity Committee has decided not 
to proceed with the construction of the line from Shawforth to 
Bacup until the weather is more favourable. Discussion took place 
on the question of the price of electricity for traction purposes, and 
the feeling was that, as the Tramway Committee is such a big 
customer for current, the Electricity Committee should agree to a 
readjustment of prices. 

Rotherham.—A company is being formed to construct, 
and work electric trolley ‘buses between Rotherham and Dinnington 
ria Wickersley, Bramley, Laughton, Maltby, Morthern and 
Brampton. 


Scarborough.—The directors of the Central Tramway 
Co., Scarborough—a cliff tramway from St. Nicholas Cliff to the 
sands—have installed an electric motor and fittings instead of 
renewing the old steam boilers, which were worn but. 


South Lancashire.—Notices were issued the other day 
by the South Lancashire Tramway Co., intimating its intention of 
seeking Parliamentary powers for the construction of additional 
tramways in Little Hulton township, which will join up with the 


existing system near the power station at Walkden. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Repair.—The cable steamer Alert has been 
anchored off Yarmouth (I. of W.) during the past week in 
order to repair the cable between the Needles and Hurst 
Castle. The fault in the cable was in close proximity to 
the Needles Rocks, and the work was difficult to perform. 
Owing to continual chafing of the cable on the rocks, it had 
become worn through. It was not possible for the cable steamer to 
approach the rocks, so small boats had to be brought into use. 


Glasgow.—There has been correspondence between the 
town clerk and the Postmaster-General as to intercommunication 
between the subscribers of the former Corporation telephone sys- 
tem and the subscribers of the National Telephone Co., and as to the 
rates charged by the Post Office for a limited telephone service and 
over a limited area as compared with the Corporation rate and urea. 
A letter has been received from the Postmaster-General stating that 
arrangements are in progress by which subscribers of the former 
Corporation telephone system will be able, after January Ist. to 
communicate with subscribers of the National Telephone Co. on 
payment of a fee of ld. per call. As to the rate of charges to new 
subscribers, the Postmaster-General does not think these too high. 
The T.C.'s Special Committee still holds that the rates for measured 
service are unnecessarily high, and a sub-Committee has been 
appointed to confer with other Corporations and bodies interested 
and to approach the Postmaster-General later. 


Wireless Telegraphy.—1n lis annual report to the 
Secretary of War, Brig.-Gen. James Allen, chief signal officer of 
the United States Army, takes issue with the operating commercial 
wireless telegraph companies that claim to have efficient inter- 
ference preventers, and. deploring the confusion which he states 
exists everywhere in the transmission of Government messages, 
urges that measures be taken at once to secure Government control 
of wireless telegraphy, both in peace and war. Referring to the 
Berlin international agreement of 1906, he says :— 

As the United States up to this time has not given its adherence 
to the convention, ships flying the American flag find themselves 
without standing in international wireless telegraph circles, as none 
of the contracting countries is compelled to receive a telegram from 
a vessel of a non-contracting nation, and any coastal station ina 
foreign country may refuse to transmit a message to a station on 
shipboard which is subject to a non-contracting nation. 

i Owing to the absence of definite regulations, there is great 
confusion in the transmission of wireless messages on the coast of 
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the United States, which interferes very materially with wireless 
communication between the various sea-coast defences ahd with 
our ships at sea. The army now has 15 wireless stations on shore, 
located at various points in the United States and Alaska,"— 
Electrical World. 

Apparatus designed by Mr. Thorne Baker is to be used by Lieut. 
Watkins in his all-British aeroplane flight across the Channel, in 
the endeavour to maintain communication with a launch which will 
accompany the aeroplane. The apparatus has been made by the 
Marconi Co. in co-operation with the inventor. 

An order has been issued by the Austrian Minister of Commerce, 
providing that Austrian passenger ships whose service extends 
beyond Gibraltar or Aden must be fitted with wireless telegraph 
apparatus. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—January 4th, 1911. Three multiple switch- 
boards, for the P.M.G.’s Department in New South Wales. See 
Official Notices" November 4th. l 

December 2nd and 13th.—(a) Six single-phase transformers ; 
(b) bare hard-drawn copper cable, for the Melbourne City Council. 
See “ Official Notices " November 25th. 

December 29th.—(a) Telephone cable, (5) battery and line material 
and instruments, for the P.M.G.'s Department in South Australia. 
See two “Official Notices November 4th. 

January 4th, 1911.—Iron poles, ironwork, and switchboards, for 
the P.M.G.'s Department in Queensland. See Official Notices 
November 18th. 

January 10th, 1911.— Telephone cable, for the P.M.G.'s Depart- 
ment in Victoria. See Official Notices November 18th. | 

January 10th, 1911.—Contacts and condensers, for the P.M.G.'s 
Department in Victoria. See "Official Notices " November 18th. 

January 24th, 1911.—Wire, twisted pair, for the P.M.G.'s Depert- 
ment in Victoria. See "Official Notices " to-day. 

January 25th. 1911.—Portable petrol-driven winch, for the 
P.M.G.'s Department in New South Wales. See Official Notices 
to-day. 

January 25th, 1911.—Insulators, wire, &c. for the P.M.G.'s 
Department in South Australia, See "Official Notices " to-day. 

SyDNEy.—-February 6th, 1911. Arc lamp carbons, for the Corpora- 


tion Electricity Department. Specifications, City Electrical Engineer, 


Queen Victoria Markets, Sydney.— Australian Mining Standard. | 

MELROURNE.— February 22nd, 1911. 2,000 steel tramway plates. 
ON conditions, &c., at the City Surveyor's office, Town 
Hall. 

PERTH.—April 18th, 1911. According to the Australian Mining 
Sta ndard, tenders are invited for one common-battery switchboard 
for the Perth Central Exchange, consisting of two junction, seven 
subscribers’, four end, two cable turning and two cable storing 
sections, together with all necessary frame racks, power plant, and 
all associated apparatus, as per Specification No. 353 and Schedule 
No. 85. Specifications, &c., at the office of the High Commissioner, 
London. 


Barking.— December 20th. 400-Kw. Diesel engine and 
dynamo, 250-K W. motor-generator, traction battery and reversible 
booster, main switchboard and connections, and overhead travelling 
crane, for the U.D.C. Specification from Mr. Henley L. Howard, 
engineer (deposit two guineas). 


Belgium.—December 22nd. The municipal authorities 
of Theux are inviting tenders for the concession for the establish- 
ment of a central generating station in the town for the supply of 
electricity for private and public lighting and power purposes. 

La Société du Canal et des Installations Maritimes, of Brussels 
(59. Rue du Canal), is about to invite tenders for the supply and 
erection of three electric travelling cranes. 


Birmingham.—December 12th. Sixty electric tramway 
cars and 400 tramway poles, for the T. C.; Tramway Offices, 147, 
Corporation Street (returnable deposit £2 in case of cars). ö 


Canada. December 22d. Calgary (Alberta) City 
Commissioners want tenders for a 1, 500-H. P. synchronous motor- 
generator, motor- generator exciter set, switchboard, &c. Specifica- 
tion to be seen at the C. I. Branch of the Board of Trade in London. 


East Ham.—Tenders are to be invited for new condensing 
plant and extensions to the generating plant at the generating 
station, subject to L.G.B. sanction. 


France.—The Chamber of Commerce of Marseilles is 
about to invite tenders for the supply and erection at the Pinede 
Dock at that port of 10 electric travelling cranes—five of 4-ton 
lifting capacity and five of 1)-ton. 


Limerick, —December 12th. Wiring and fittings for 
lixhtingr. bells and telephones, at the new Borough Technical 
Schools, Military Road. See Official Notices” to-day. 


London,—L.C.C.—December 6th. Ash-dust removing 
plant, for the East Greenwich generating station, See Official 
Notices " October 28th. 

December 6th.-—Overhead electrical equipment for tramways 
between Putney Bridge and Wandsworth High Street, See Official 


Notices November 11th. 


IsLINGTON.— January 12th, 1911. High-tension switchboard for 
the Borough Council Electricity Works, See ‘ Official Notices" 
November 25th. 


New Zealand.— INVERCARGILL. — January 9th, 1911. 
Power-house plant, cars, rails, overhead material, wires and cable, 
poles, &c., for an electric trolley system, also street-lighting plant 
for the Corporation. See “ Official Notices " October 14th. 

TAIHAPE.—January llth. Hydro-electric lighting and pumping 
plant for the B.C. Specification can be seen at C.I. Department of 
the Board of Trade in London. i 

AKAROA.—One 30-kw. Pelton wheel and generator set, for the 
B.C. See "Official Notices " November 25th. 


Rotherham, — December 13th. High-tension feeder 
and rotary converters, transformer and switchgear, for the Cor. 
poration. See “ Official Notices " November 25th. 


Roumania.— December 31st. Electric lighting for the 
City of Botoschan for the municipal authorities. Deposit, £2.61). 
Herr Bürgermeister, Botoschan. Competency certificates to be 
lodged by December 21st. ; 


Trimdon Grange (co. Durham). — December 10h. 
Electrical fittings for & year, for Walter Scott, Ltd., Trimdon Grange 
Colliery, co. Durham ; the Storekeeper. 


Turkey.—December 28th. The date for the receipt of 
tenders for electric tramways in Constantinople and suburbs has 
been extended from November 10th to December 28th. 

The Jerusalem lighting and tramway tenders may be sent either 
to the Corporation at Jerusalem or to the Ministry of Public Works, 
Constantinople. 


CLOSED. 

Australia. — According to the Australian Minin 
Standard, an order has been placed with the British Insulated 
and Helsby Cables, Ltd., for 20-core lead-covered impregnated 
paper-insulated copper cable (£176 per mile), for Victoria; and 
with Messrs. R. Johnson, Clapham & Morris, Ltd., for hard-drawn 
copper wire, at £69 is. 4d. per ton. 

The P.M.G.’s Department, New South Wales, has ordered from 
the Western Electric Co. (Australia), Ltd., eight sections of 
common-battery switchboard, with associated parts, for the tel- 
phone exchange, G.P.O., Sydney, at £9,577. 


Birmingham.—The T.C. has accepted the tender of 
Messrs. Griffiths & Co. for the reconstruction of the track of the 
Bristol Road tramways. 


Bolton.—The Guardians have accepted the following 


tenders :— 


Townson & Chadwick.—Electric wiring, new stores, &c., £71. 
T. A. Locke.—Electric wiring, Nurses’ Home extension, £30. 


Cape Town.—The following tenders were received by 
the architects, Messrs. MacGillivray & Grant, for the wiring of the 
new building of the Salesian Institute, Cape Town :— 

Insulated 


conduit. - 
L. J. Weller es .. (accepted) £285 
Woods, Monahan & ko. 9 
Clyde Engineering Works eer? s 410 800 
Koch & Dixie. 412 $99 
E. A. Shaw & ko. 481 831 


Croydon.—The T.C. has accepted the tender of Mes 
Ferranti, Ltd., for meters until March 31st, 1912. 


Heckmondwike.— The U. D. C. has provisionally aceptei 
the tender of Messrs. Edward Deane & Beale, Ltd., of London. f 
condensing plant, at £2,668. 


Kendal.—The tender of Messrs. G. Gilkes & Co., amounting 
to £94, for lighting St. George's Church with electricity, has been 
accepted. 


Lancaster. Messrs. S. J. Waring & Sons have plwe* 
the contract for six 25-H.P. motors for their Lancaster work: with 
Messrs. Horace Green & Co., of Cononley, along with one €% 
15-H.P., 10-H.P. and 5-H.P. motors. l 


Leyton.—The U. D. C. has placed orders with Mess 
Venner & Co. for 20 tramcar meters; and with Messrs. Johnson | 
Phillips, Ltd., for carbons for flame arc lamps, at £5 1s, per thous” 
pairs for 50,000 pairs. 


London.—L. C. C.— The Fire Brigade Committee recite 
the following tenders for the electric lighting of the fire station 
Parnell Road, Bow :— 

Tilley Bros.  .. (recommended) £167 
Johnson & Phillips, Ltd. ..  .. se ee oe on 155 
Malcolm & Allan, Ltd. «s sa e$ is Tm 23 
W.J.Fryer&Co. ..  .. oe ee TEIL is 

The Stores and Contracts Committee has ordered an electricas 
driven cross-cut bench-saw and dynamo, for the furniture store 
Clerkenwell Close, from Messrs. J. Pickles & Sons, at £^ lecttie 

The tender of Messrs. F. Troy & Co. (£615) for the pM 
lighting of the Hoxton school buildings having been with n 
the Education Committee recommends that of Messrs. Tiller 
at £738, for adceptance. fin ad d 


MARYLEBONE.—The B.C. has accepted the tender of the Tudor 
Co. for the supply of a storage battery, at £2,795, with a main- 
tenance contract for 20 years at £220 per annum. 


Norwich.—The T.C. has accepted the tender of the Chain 
Belt Engineering Co., of Derby, for a coal elevator for the elec- 
tricity works, at £88. 


Rngby.—The U. D. C. has accepted the tender of Messrs. 
Manlove, Alliott & Co., Ltd., for an additional cell for the refuse 
destructor, at £412. 


Sunderland.—The Corporation has placed a repeat order 
with Messrs: E. Bennis’ & Co., Ltd., for two Bennis stokers and 
self-cleaning compressed-air furnaces, for the electricity works. 


Wallasey.— The tender of the Premier Accumulator Co., 
Ltd. for the supply of booster and accumulator has been accepted 
by the Corporation Electricity Committee. 


- 
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FORTHCOMING EVENTS. 


Roya! Society ef Arte.—Monday, December 5th. At 8p.m. Cantor lecture on 


“ Industrial Pyrometry," by Mr. C. R. Darling. (Lecture III.) 
Wednesday, December 7th, At 8 p.m. Paper on The Panama Canal 
in 1910, by Mr. V. Cornish. 


Institution of Post Office Electrical Engineers (North-Western Contre). Monday, 
pet moar öth. Paper on Unit ntenance Cost System,” by Mr. R. J. B. 
old. 
(ireland Contre).— Wednesday, December 7th. Paper on “Unit Main- 
tenance Cost System,“ by Mr. R. J. 8. Gold. 
(North Wales Centre). Thursday, December 8th. Paper on Unit Main- 
tenance Cost System, by Mr. R. J. 8. Gold. 


lestitution of Electrica! Engineers (Manchester Local Section).— Tuesday, December 
6th. At 7.30 p.m. At the University, Manchester. Paper on The Methods 
of Braking in Electric Winding Engines," by Dr. E. W. Rosenberg. 


The Committee for the Protection of Electrical interests. — Wednesday, December 
Mth. At 8 p.m. At the Institution of Electrical Engineers, Victoria 
Embankment, W.C. General meeting (open to anyone interested in the 
electrical industry) to discuss the advisability of e ectric lighting under- 
takers being empowered to wire premises and supply a Informal 
dinner at Gatti's Restaurant, Strand, at 6.45 p.m., 8s. 6d. Intending diners 
or speakers are asked to notify Mr. R. Borlase Matthews, hon. sec., Bank 
Buildings, Kingeway, W.C. 


Institution of Civil Engineers.— Wednesday, December Tth. Students’ visit to 
the new G.P.O. (King Edward VII Building), Newgate Street, E.C. 


Association of Enginoers-in-Charge.— Wednesday, December 7th, At 8p.m. At 
St. Bride's Institute, E.C. Paper on ‘Practical Notes on the Working 
and Control of Steam Boilers,“ by Mr. J. B. C. Kershaw. 


lastitution of Electrical Engineers (Yorkshire Loeal Section).— Wednesday, Decem- 
ber 7th. At 7 p.m. At the University, Sheffield. Address on The Cost 
of Cooking and Heating by Electricity,” by Mr. A. J. Cridge. 


Institution of Electrical Engineers (London).— Thursday, December 8th. At 8 p.m: 
At the Institution Building, Embankment, W. C. Paper on The Magnetic 
Properties of Iron and its Alloys in Intense Magnetic Fields,” by Sir R. 
Hadfield and Prof. B. Hopkinson. Special meeting to follow at 9.80 p.m. 

POSTPONEMENT OF ANNUAL DINNER. —On account of the General 
Election, the annual dinner of the Institution (originally fixed for Tuesday, 
December 6th) has been postponed to Thursday, February 2nd, 1911. 

Rughy Engineering Soolety.— Thursday, December 8th. At 8 p.m. At Benn 
aad Rugby. Lecture on Electricity in the Himalaya,” by Mr. B. F. 

oMurtrie. 


Vinminating Engineering $ociety.—Friday, December 9th. At 8 p.m. At the 
Royal Society of Arts. Paper on Recent Progress in Electric Lighting," 


by Prof. E. W. Marchant. 


ED 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


THE following orders are issued: 
Commanding Officer—Cor. H. M. Lrar. 


Monday, December 5th.—'* A" Company. Technical drill, 7 to 10 p.m. 
Tuesday, December 6th.—" B” Company. Technical drill, 7 to 10 p.m. 
Thursday, December 8th.—" C" Company. "Technical drill, 7 to 10 p.m. 
Friday, December 9th.— D " Company. Technical drill, 7 to 10 p.m. 


Saturday, December 10th.—Week-end run at Sheerness. Parade at Victoria 
Station, S. E. & C. Rly., 1.10 p.m. and 4 p.m. (See November Regimental 


Orders.) . 
(Bigned) P. H. CAMPBELL, Capt. R.E., Adjutant. 


National Electrical Manufacturers’ Association 
(Inc.).—A special general meeting of this Association will be held 
at Balfour House, Finsbury Pavement, E.C., on Tuesday, December 
13th, at 2.30 p.m., for the purpose of passing the new articles o 
association. A meeting of the Committee will follow. l 


University College, London.—An appeal is being 
made with the object of raising a sum of £15,000 before Christmas 
Day. in order to secure an important site in Gower Place for the 

erection of new chemical laboratories. Donations should be sent 
to the President of the Appeal Committee at University College, 


of carbon blocks fitting through the cap of the furnace. 


6,000 II. P. 


NOTES. m M 


Fees for Electric Lighting Orders,—In the Parlia-, 
mentary Papers, Mr. Hackett recently put a question with reference 
to the application of the Templemore Urban Council for an Electric 
Lighting Provisional Order, for which it remitted the fee of £50. 
He asked if the fee would be returned, and, if not, under what 
authority the Board of Trade retained the money. Mr. Buxton 
said, in reply, that the application was refused by the Board of. 
Trade, as after consideration of the scheme the Board were not 
satisfied that the powers, if granted, could be exercised without 
involving the District Council in considerable loss. The fee was a 
general one to cover the ordinary expenses of the Board of Trade 
in dealing with applications under the Electric Lighting. Acts. 
Had a local inquiry been necessary, a further fee might have been 
required. The fee was charged under the authority of the Electrio 
Lighting Acts, and in no case had the Board of Trade returned a 
fee or any portion thereof, | 


Charity Ball.—The fifty-fifth annual ball of the Royal 
Metal Trades' Pension Society is to be held on February 2nd, at the 
Portman Rooms, Baker Street; Mr. F. A. B. Lord (Messrs. W. F. 
Dennis & Co.) has accepted the office of chairman, and solicits con- 
tributions to the funds of the Society. Tickets (10s. 6d. inclusive) 
can be obtained from the secretary, Mr. T. Hodges Papworth. 


Long-Distance Transmission in Italy.—The develop- 
ment of hydro-electric works in Italy, to which reference was 
recently. made in this journal, was at first almost exclusively 
carried out in connection with low-pressure installations in the 
low-level tracts of country in the neighbourhood of the centres of 
consumption, and was subsequently extended to high-pressure 
installations in the mountainous districte where the quantity of 
water is small and tk ll very considerable. As the first imported 
works of the latter kind, a Milan correspondent of a German news- 
paper mentions the Brusio works in the Puschlav, belonging to the 
Società Lombarda. The high-pressure line from Campocologno to 
Lomazzo (between Milan and Como) traversed a distance of 
112 miles, and involved an outlay of £320,000, or £20 per Kw. 


available at the place of consumption, so that the line cost one-half 


of the average cost of £40 per KW. reckoned for hydro-electric 
works (concession, waterworks, turbines, electrical machinery, con- 
ductors, &c.) in Italy. Other long transmission lines have been 
installed since the Brusio works commenced in 1906. The Società 
di Elettrochimica has a line 112 miles long from Bolognano in the 
Abruzzi to Naples, and the Adamello Co. has a line from the High 
Alps to the foot of the Apennines in the district of Parma, the 
length being 136 miles. The pressures used on these two lines are 
88,000 volts and 72,000 volts, which were, until recently, the highest 
in Europe ; in addition to being able to use a smaller cross-section of 
copper and having smaller losses in transmission, it is not neces- 
sary to have so many supporting masts, the distances separating 
which have gradually grown from 200 ft. in 1899 to 600 ft. in the 
case of the Adamello line. These installations have only been in 
operation for a short time. The development of the high-pressure 
(water) installations is being accompanied in general by the estab- 
lishment of storage reservoirs, owing to the great fluctuations in 
the supply of water and to the natural reservoirs formed by the 
mountain lakes, The reservoirs assure a sufficiency of water power 
throughout the winter. A large number of noteworthy reservoirs 
is reported to be in course of construction in various parte of Italy. 


Electric Smelting of Nickel Ore.—A new develop- 
ment of electric furnace methods is now being carried out in the 
Southern States of America by the Consolidated Nickel Co., at 
Webster, Jackson County, N.C., and is of interest on account of the 
refractory nature of the ores operated upon. The nickel deposits 
in the neighbourhood of Webster consist essentially of hydrated 
nickel-magnesium silicates, and contain on an average 2 per cent. 
of metallic nickel. Numerous attempts have been made to work 
them up into a marketable product by the usual leaching methods, 
but these have all been abandoned on account of excessive cost. It 
has now been discovered that the raw product can be easily 
reduced to nickel silicide in the electric furnace, and in this form 
the metal is put on the market for the production of nickel steels. 
The furnace used consists of a steel shell, ; in. thick, 6 ft. in dia- 
meter and 5 ft. high. This is bolted on to a j-in. base plate, which 
is connected to one pole of the electric circuit. Irou rods are cast 
into the base-plate, and around these carbon is rummed to form a 
hearth. The furnace walls are lined with firebrick, the inside dia- 
meter being thereby reduced to 4 ft. The other electrode consists 
At pre- 
sent the capacity of the power plant is 1,000 KW., generated entirely 
by steam, using wood for fuel. The generators have six poles, and 
are wound to deliver a normal current of 6,800 amperes at a 
pressure of 50 volts. They are guaranteed to maintain an overload 
of 100 per cent. for two hours, and 150 per cent. for 10 seconds 
without undue heating. The main circuit-breaker in the furnace 
switchboard is the largest ever made in the United States, and the 
switchboard panel itself is made of slate 4 in. thick. Electrical 
energy will, however, ultimately be derived from the Tuckasiye 
River, which has a fall of 10 ft. per mile, and is capable of yielding 
l The process as in operation at present consists of 
reducing the crushed ore by means of 10 per cent. of coke. The 
molten metal and slag are tapped into large slag-pots, when a clean 
separation of the mickel alloy takes place. The product contains 
from 10 to 30 per cent. of nickel, 20 to 30 per cent. of silicon, 40 to 


50 per cent. of iron, 6 to 10 per cent, of aluminium; 3 to: per cent. 
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of chymium and 3 to 4 per cent. of other metals. It is put on 
the market at 5d. per Ib. upwards, according to the nickel con- 
tent. The company is in the hands of New York capitalists, who 
have acquired the mineral rights of 770 acres of land half a mile 
from Webster. The operation is not to end with the production of 
this nickel alloy, but when fully equipped the metal will be 
bessemerised and converted into pure nickel. 


Generators for Electro-Metallargy.—The steadily 
increasing demand for low-voltage generators has had a stimulating 
effect on the development of this class of generator. The chief 
considerations in the design of these machines, especially those 
of very large ampere capacity, centre upon the following points : 
The temperature rise above normal is strictly limited to about 60° F. 
For this reason all parts of the machine are well ventilated, and all 
conductors worked at low current density. Special care has to be 
taken to eliminate all heating of current-carrying contacta, as 
frequent changes of load tend to loosen them. For this reason all 
parte must be made easily accessible for inspection. Furthermore, 
the insulation is best preserved in a machine continually in 
service. Sparkless commutation of the large currents is essential, 
and satisfactory working depends upon the electrical design as well 
as upon the construction of the commutator and brushes. Thecom- 
mutators contain a Jarge number of segments in order to reduce 
local currents. The armature circuits are perfectly symmetrical 
and equalised with mechanical precision. This is essential on 
account of the low resistance of the armature winding, slight 
irregularity leading to the unbalancing of the armature circuits. 
The current is conducted to the terminal boards by means of 
brushes making contact with the holders through a large surface. 
Standard machines are furnished as compound-wound generators, 
and the compounding is adjusted so as to maintain a constant 
voltage within the guaranteed rating. Machines up to the largest 
ampere capacity, and above five volts at the terminals, are self- 
excited. 


Electricity Supply in Berlin.—The subject of the 
municipalisation of the supply of electricity in Berlin was raised 
at the recent meeting of the Berlin Electricity Works Co., when 
the question was asked why the quotation for the- companys 
shares should be lower than in former years, having regard to the 
favourable situation of the undertaking. In reply, Herr Rathenau 
stated that the low price was connected with apprehension as to 
the taking over of the enterprise by the city authorities. He him- 
self had formerly shared that fear, and had regarded the period from 
1913—when notice could be given—to 1915, as critical for 
the company. He was, however, of opinion that the city would 
not acquire the undertaking, as the large sum of £5,000,000 would 
be required for the purpose, and as it would probably be thought 
better to continue to receive a share in the profits than to absorb 
the works, which had already yielded to the city about “ 2, 000, 000. 
Apart from this circumstance, the directors had no apprehensions 
concerning the future of the company, as they had invested one- 
third of the share capital in the Electricity Supply Co., and good 
and useful extensions would always be kept in mind. 


King's College Engineering Society.—The seventeenth 
annual dinner of the students and professors of this College 
was held on Saturday at the Trocadero Restaurant, Regent 
Street. Mr. Alexander Siemens occupied the chair, and there 
was a good attendance, the guest of the evening being 
Prof. Silvanus P. Thompson. Mr. J. M. Knight gave the 
toast of “Our Guests, which was responded to by Prof. 
Thompson. He remarked that he had known various men 
who had passed through the college with great éclat, and 
among them was his dear friend John Hopkinson, whose memory 
would always remain associated with King's College and its 
engineering faculty. Addressing the students, the Professor said 
there was something more than merely getting on or making a 
name and a place in their profession, and that something more 
was in getting out of life that which they could not get if 
they merely thought of its material end and its material 
gains. After all, there was something far greater in life than 
the mere things by which they made their bread and butter ; 
and in this utilitarian age those side issues, those mental 
and intellectual recreations, were too often neglected. Men 
who were in association with a great college like King's had 
many opportunities and chances which others who were 
training for the engineering profession did not enjoy. When 
they came to think of it, they were too apt, in an engineering 
career to find the refinements of life and intellect 
crowded out ; but by being trained in that college they preserved 
the taste for those higher things, and avoided making their pro- 
fession simply a thing to make money and fame.—Mr. A. P. 
Williams next proposed The College and Staff,“ which was re- 


sponded to by Prof. J. M. Thomson, who humorously remarked - 


that the staff endeavoured to do their duties as well as they 
could, although individually they were thoroughly aware of 
the faults of their colleagues. During the time he had been con- 
nected with the institution he had seen many changes in both the 
college and the staff; but there was one chanye he had never seen 
—that was any diminution in the sympathy which had always 
existed between the staff and the students. There was that curious 
reciprocity between the staff and the students, without which no 
educational institution could be a success. He wished to assure 
them, speaking for the staff, that he was perfectly certain that as 
long as that reciprocity existed the students might be assured that 
the staff would always be in sympathy with them, and would 
always wish them well in their future careers.—The chairman, in 
giving the toast of The Engineering Society,” said he believed it 
was originally founded in 1810, and, after flourishing for gome 


time, it was turned into a Shakespearian Society, and eventua 
was again transformed into an Engineering Society. The 
real difference between civilisation nowadays and the civil. 
ization of the old kingdoms had been brought about by the 
work of the engineer. Therefore, all who aspired to become 
members of that profession ought to be conscious of the fact that 
they were the real civilisersofthe world. Whatever was done now- 
adays in literature and art had all been done before, but only since 
engineers had improved the means of communication, and substi. 
tuted electrical power for hand labour, had the present civilisation 
become possible. Nowadays the mechanical life was getting more 
and more complicated, and it was more and more necessary to 
co-operate to bring about further progress, and an engineering 
society was the proper means of promoting that co-operation. 
The more they got to know one another the more accustomed 
would they become to look upon their competitors as friends, and 
not necessarily as foes, and by judicious co-operation they would 
see that they would be able to get forward much better than if 
everybody was trying to stand on his own, and to keep everything 
to himself. The society was fulfilling & very useful purpose. and 
he wished it continued prosperity. The toast was replied to by 
Mr. G. H. Alabaster, who said that the society was as flourishing 
now as it had ever been. He would like to see a little more interest 
taken in the visits, as they afforded & very exoellent opportunity for 
the students to see put in practice the theories which the professors 
put forward in their class rooms. He was pleased to say that they 
had & record number of papers this year, and if only the high 
average of past years was kept up, they would have every reason 
to feel proud of the literary capabilities of their members.—The 
health of the chairman was heartily drunk on the proposition of 
Mr. M. K. Ingoldby. i 


The I. E. E. Dinner Postponed.—On account of the 
General Election, the Annual Dinner of the Institution of Electrical 
Engineers (originally fixed for December 6th) has been postponed 
to Thursday, February 2nd, 1911. 


Electric Time Service.—A scheme for a “ municipal 
time service," by which about 100 clocks will be electrically con- 
trolled by a master clock at the Town Hall, is under the con- 
sideration of the Blackpool Town Council. 


Inquiries.—A correspondent wishes to be put in com- 
munication with & manufacturer of renewable-rimmed gear wheels 
for tramcars. The makers of Cornite are asked for. A corre- 


pondent wants a receipe for a waterproof ink (any colour) that will 
not wash off glass. 


Consular Notes.—Japan.— The British-Consul at Kobe 
reports that in spite of the fact that the imports under the heading 
of machinery have decreased 46 per cent., or over £670,000, it iss 
little consoling to find that in the returns for electrical machinery 
the proportion of British to German and American imports bas 
largely improved. British electrical machinery is much esteemed 
by the Japanese, but the merchant has always the same difficulty 
to contend with, viz., that cheapness is likely to outweigh con- 
siderations of quality in the estimation of the Japanese. In 
machinery of other kinds there has been a great diminution of 
importations as noted above, due principally to the general 
depression in business throughout the country. Many new electric 
light and tramway companies were started during 1909, to which 
cause the increase in the imports of electrical machinery is to be 
attributed, but the boom in that line came to an end with the close 
of the year. Apparatus and machinery for gasworks have been 
imported from the United Kingdom to a very large extent, but it is 
not likely that this extensive importation will be maintained for 
more than a few years more, a great deal of the plant required for such 
undertakings being now manufactured locally. As in other lines, the 
general tendency is to penalise the foreign imports by heavy duties 
and to foster the home industries. Machine tools are now being 
turned out in ever-increasing quantities by Japanese engineers, 
which presumably satisfy their requirements, although the foreign 
importer is of the opinion that they are unsatisfactory. They are 
cheap, however, and experience will show which can command the 
market. The boom in electric light companies increased the 
demand for British-made electrical wires and cables, which are 
much preferred to those made in other countries, but once more the 
preference for cheapness before quality prevents larger sales. 
There are now many small cable manufacturing concerns working 
in Japan. Only one of these concerns, however, competes in quality 
with the imported goods. This factory is equipped with British 
machinery, and has the services of a British cable expert. 

The British Consul at Osaka reports that considerable progres 
has been made during the year with the extension of the munt 
cipally-owned electric railway. With the main object of carrying 
out the proposed extensions of the system, a loan of over £3,000.000 
was floated hy the city authorities on the London market at the end 
of May, 1909: and upon the successful issue of the negotiations. 
work on the third section (32 miles) of the system was at once com: 
menced. During the year the length of line (double track) opened 
to traffic was 2'3 miles, and a further two miles was to be open 
early in 1910. The work as it proceeds involves the widening of 
streets and the building of new bridges, and in one part of the city 
an embankment has been built for a distance of about a mile along 
one of the principal rivers, the completion of which work has broug ht 
about a further great improvement in the aspect of the city. The 
receipts during the year amounted to £125,265, and the working 
expenses to £12,673. The amount expended in construction work 
since August, 1908, to the end of 1909 (that is to say, on the third 
section of the line), was £81,146. This eum includes, of ake 
the amount paid by way of compensation for, or the purchase 0, 
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land that has been ocoupled. Within three months of the begin. 
ning of 1910, two new electrio railways were to be opened to traffic. 
The first of these connects Osaka with Kyoto, and has a total length 
of 294 miles. The other runs from Osaka to Takaradzuka, a summer 
resort about 16 miles from Osaka. The latter line is subsequently 
to be extended from Takaradzuka to Arima, and also to Nishino- 
miya, a town of considerable size on the coast halfway between 
Kobe and Osaka. A further extension from Nashinomiya to 
Kobe is also contemplated. Both these lines traverse prosperous 
districts, and should be profitable investments, though both will, to 
& certain extent, compete with the Government railway lines ; the 
former with the Tokendo line between Osaka and Kyoto, and the 
latter with the southern portion of the Hankaku line from Osaka 
to the naval port of Maizuru on the north coast of the island. The 
machinery for the Kyoto line, &c., with the exception of the bodies 
of the cars which were made by the Kawasaki dockyard in Kobe, 
was all supplied by a British firm. The order for the plant for the 
Arima line was secured by an American company. It is probable 
that the two lines above mentioned will shortly be linked up 
with the City Electric Railway and also with the Hanshin Electric 
Railway, which has been running for the last five years between 
Osaka and Kobe. In addition to these lines shortly to be opened, 
there have been, since the commencement of the year, 1909 numerous 
schemes brought forward for the construction of electric railways 
to various places in the neighbourhood, including one to Nara—a 
town of about 45,000 inhabitants, 25 miles east of Osaka—another 
line to Kyoto, on the opposite side of the Government railway to 
the line just completed, a line for an express train service between 
Osaka and Kobe, and many others. The only one, however, for 
which a charter had been obtained is a line to Sakai, a prosperous 
city six miles to the south. This line will run parallel to the 
Nankai railway to Wakayama, which had already been electrified 
as far as Hamadera (four miles beyond Sakai), and is shortly to be 
electrified for the whole length of 40 miles. The other tramway 
schemes, however, are hardly likely to mature, at any rate for 
several years. 


Institution and Lecture Notes.— LIVERPOOL. Ex- 
GINEERING RBOCIETY.--On Wednesday a paper on The Control of 
Fuel Supplies" was read by Mr. J. B. C. Kershaw, F.I.C., in which, 
after referring to his paper of 1903 before the same Society, sup- 
porting the purchase of fuel on chemical and calorific tests, the 
author described how the methods advocated had been put into 
practice, and discussed the most useful methods of testing fuel. 
He used the Darling calorimeter, standardised with the Mahler- 
Donkin Bomb calorimeter, and improved in various details. Mr. 
Kershaw considered that in every case where 20 tons or more of 
fuel was consumed per week there was a chance of saving money 
by regular sampling and testing. The opposition to scientific 
methods came from some colliery-owners, who ohjected to the 
deterioration in the quality of the fuel being revealed by testing. 

INSTITUTION OF ELECTRICAL ENGINEERS (YORKSHIRE LOCAL 
SECTION.)—A reception by the chairman (Mr. T. Harding Churton) 
and smoking concert is to take place at the Hotel Metropole, Leeds, 
on December 13th (7.45). 

DEVONPORT DOCKYARD ELECTRICAL FITTERS’ ASSOCIATION.— 
An interesting lecture on “Telephones” was delivered on Novem- 
ber 10th, by Mr. P. J. Watts, assistant electrical engineer, of 
Devonport Dockyard. 

INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW SECTION).— 
It has been decided to contribute 20 guineas from surplus funds 
towards the erection of a memorial in the grounds of Glasgow 
University to the late Lord Kelvin, the first President of the 
Section. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—A special 
general meeting of members, associate members and associates is to 
be held in the Lecture Theatre of the Institution on Thursday next, 
December 8th, at 9.30 p.m., for the purpose of considering, and, if 
approved, of passing the following resolution: — That the action 
of the Council in borrowing (under the powers given to them by the 
members, associate members and associates assembled in special 
general meeting on June 30th, 1908) the sum of £11,500 from the 
Economic Life Assurance Society on the security of the freehold 
and leasehold property of the Institution, being Nos. 15, 16, 17 and 
13, Tothill Street, Westminster, on the terms of the indenture of 
mortgage dated July 15th, 1910, a copy of which is now produced 
at the meeting, be and is hereby authorised and confirmed." 


Birmingham Hospital Electrical Department.— 
On November 24th Mr. W. A. Cadbury formally opened the new 
electrical department which has been constructed at the Birming- 
ham and Midland Hospital for Skin and Urinary Diseases. An 
electric plant for the treatment of lupus, cancer, and other skin 
diseases was first installed at the hospital nine years ago, but 
owing to the growth in the importance of the department and the 
increasing number of patients treated, it has been found necessary 
from time to time to enlarge the accommodation provided for this 
branch of the institution's work. A new and well-equipped 
department has been constructed in the basement of the building 
at a cost of £2,000. 


Royal Assent.—On November 28th the Royal Assent 
was given to the Loch Leven Water Power (Transfer) Order Con- 
firmation Act, 1910, and the London Electric Supply Act, 1910. 


Appointment Vacant.—Junior assistant engineer in 
the business development department of the Birmingham electricity 


department (4100). See our advertisement pages in this issue, 


Lamps for Sa]e,—Tho Metropolitan Asylums Board are 
advertising 2,000 carbon-filament lamps (200 volts) for sale, See 
our advertisement pages to-day. 
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OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
VVJV%VV%V%V%%% ipae ange id A 
also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials——The Stepney B.C. General 
Purposes Committee has been considering the salaries of five mem- 
bers of the electricity department commercial staff and a grade of 
classification. It is recommended that Mr. A. J. SQuIRE, chief 
clerk, should be advanced in August next to £250, and thence by 
£10 per annum to £300; MR. E. E. DORKING, senior analysis and 
prime cost olerk, £160 (advancing by £10 per annum to £180); 
MR. E. E. PEPPER, senior consumers’ clerk, £150 (rising to £180 
by £10 per annum); MR. T. J. ARCHER, senior correspondence 
clerk, to be technical correspondence clerk, £150 (rising by £10 per 
annum to £180); Mr. E. W. Simmons, assistant analysis and prime 
cost clerk, to £140, rising to £150. 

A smoking concert was held at the Lancaster Electricity Wor 
on Tuesday evening last, Mr. Milnes being in the chair. MR. TESTER 
was presented with a testimonial subscribed for by the staff, upon 
his leaving the works to take up an important position in South 
Africa, Mr. W. Benson, the oldest employé, made the presentation. 

Mr. HERBERT F. REEMAN has resigned his position as assistant 
engineer at Montrose, to take up the appointment of chief assistant 
engineer to the Derbyshire and Nottinghamshire Electric Power Co. 
He has just been presented with a fountain pen by the Montrose 
staff. 


Tramway Officials.— The staff of the Burton-on-Trent 
tramways have presented an aneroid barometer to MR. P. J. 
PRINGLE, tramway manager and electrical engineer, who is leaving 
for Australia, with an entrée dish for Mrs. Pringle. 


General.— Last week MR. J. HENNIKER HEATON was 
the guest of honour at a dinner of the Association of Men of Kent 
and Kentish Men, when the P.M.G. expressed his regret that the 
occasion marked the retirement of Mr. Heaton from active 
public life. N 

MR. H. N. SPORBORG, chief engineer, and MR. W. C. Lusk, 
manager of export department, of the British Thomson-Houston 
Co., Ltd., have been appointed members of the board of directors. 

The Times of India states that MR. GIB RS, chief electrical engi- 
neer in Mysore, who is at present in Bombay in connection with 
the Tata hydro-electric scheme, has been offered the appointment of 
director, to which the Mysore Government have no objection. The 
Maharajah of Mysore State has invested several lakhs in the 

roject. í 

d Mz. WALTER H. TiTTENSOR, M.LE.E., Scottish manager for 
Messrs. J. H. Holmes & Co., of Newcastle-on-Tyne, has resigned his 
position to take up the post of general manager of the tramways 
and lighting system in Kingston, Jamaica, for the West India 
Electric Co., Ltd. Mr. Tittensor sails on December 24th, from 
Bristol and will be pleased to receive lista and particulars from 
manufacturers of tramway and electrical supplies, addressed to 63, 
Frederick Street, Glasgow. 

Mr. D. C. M. Hou has been appointed consulting electrical 
engineer to the London and General Electric Theatres, Ltd., 
whose plans provide for upwards of 40 theatres at the moment. 
Mr. Hume's theatro-technical experience was gained in associa- 
tion with Mr. Wingfield Bowles, the theatre consulting 
engineer, who was responsible for the London Coliseum and other 
famous houses. 


Obituary.— Mr. ROBERT GILMOCR.— The death occurred - 
suddenly last week at his residence of Mr. Robert Gilmour, district 
manager of the National Telephone Co. in Edinburgh. Mr. Gilmour . 
was 45 years of age. The Glasgow Herald says that, after nine 
months in the telephone service in that town, he was transferred to 
Glasgow, where he became exchange inspector. He became local 
manager at Kilmarnock in 1886, and subsequently acted as super- 
intendent of sub-exchanges south of the Forth, district manager at 
Aberdeen, district manager at Dundee, and district manager in 
Ulster, being in July, 1909, appointed district manager in 
Edinburgh. 

MR. Davip PriTCAIRN.— The death is reported of Mr. David 
Pitcairn, a director of the Harrow Electric Light Co., Ltd., at the 
age of 76 years. 


s 
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NEW COMPANIES REGISTERED. 


* 


Electric Water-Heaters, Ltd. (7,701).—This company was 
registered in Edinburgh on November 14th, with a capital of £2,000 in £1 
shares, to carry on the business of makers and installers of heating apparatus, 
&c. The subscribers (with one share each) are :—R. Lauder, 12, Cambridge 
Lane, Glasgow, manufacturing chemist; J. M. Davies, jun., 168, St. Vincent 
Street, Glasgow, chartered accountant. Private company. The first directors 
are not named. Registered office, 168, 8t, Vincent Street, Glasgow. 
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Sandwich, Deal and Walmer Electricity Supply Co., Ltd. 


112,750).—This company was registered on Novemb»r 16th, with a capital of 
£4,000 in £1 shares, to carry on in Sandwich, Deal, Walmer, Eastry, Dover 
and elsewhere, the business of an electric lighting, power and supply compan 
in all its branches. The subscribers are :—J. Wills, Great Mongeham, Deal, 
estate agent, 100 shares ; J. Edgar, Deal, preserved provision manufacturer, 
100 shares; E. H. Hinds, Louisa House, Walmer, estate agent, 100 shares; 
R. H. Luptage, M.I.C.E., Sheen House, Walmer, 50 shares; T. T. Denne, 
Walmer, contractor, 100 shares; Sir William H. Crundall, Kt., Woodside, 
Kearsney, timber merchant, 100 shares; H. M. Mowll, 36, Castle Street, 
Dover, solicitor, 100 shares. Private company. The number of directors is 
not to be less than three or more than seven; the first are J. Edgar, T. T. 
Denne, and Sir William H. Crundall; qualification, £100; remuneration, 
£109 each per annum (chairman £200). Each share confers one vote. 
Directors’ borrowing powers restricted to the amount of the share capital 
agreed to be issued. Registered by Mowll & Mowll, Howard House, Arundel 
Street, Strand, W.C. 


M. Clark Co., Ltd. (112,897).—This company was registered 
on November 25th, with a capital of £20,100 in 100 founders’ and 20,000 ordinary 
‘shares of £1 each, to carry on the business of contractors for and managers 
of public and other works and conveniences, including railways, tramways, 
docks, electric light works, telegraphs, telephones, markets, &c. The sub- 
scribers (with one share each) are :—-F. H. Rapley. 9, New Broad Street, E. C., 
civil engineer; E. C. C. Smith, 235-9, Finsbury Pavement House, E.C., incor- 
porated accountant. Private company. The number of directors is not to 
be less than three or more than five; the first are M. Clark (perinanent 


governing director), F. H. Rapley and E. C. C. Smith; qualification, £20; re- 


muneration as fixed by the company. 
New Broad Street, E.C. 


Anglo-Foreign Tramway Syndicate, Ltd. (112,859).—This 
company was registered on November 24th, with & capital of £10,000 in 9,500 
preference shares of £1 each, and 5,000 A,“ 4,000 B,“ and 1,000 ordinary 
shares of 1s. each, to carry on the business indicated by the title. The sub- 
sribers (with one preference share each) are:—R. R. Reeves, 9, Great St. 
Helens, E.C., clerk ; A. W. R. Stuart, 4, College Street, Barnsbury, accountant. 
Private company. 'The number of directors is not to be less than two or more 
than five, the subscribers are to appoint the first. Registered office, Electra 
Mouse, Finsbury Pavement, E.C. 


Registered office, Dashwood House, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Nottinghamshire and Derbyshire Tramways Development 
Co., Ltd. (75,577).—Issfe on October 27th of £200 debentures, part of a series of 
which particulars have already been filed. 


Electrical Contracts and Maintenance Co., Ltd. (101,757).— 
Issue on November 11th of £50 debentures, part of a series of which particulars 
have already been filed. 


Wrexham Motor and Electrical Engineering Co., Ltd.— 
A statement of the total amount outstanding on July Ist, 1908, in respect of 
mortgages and charges created prior to that date and not required to be 
registered under Sec. 14 of the Companies’ Act, 1900, has been filed pursuant 
to Bec. 12 of the Companies’ Act, 1907. Particulars : Charge dated January 6th, 
1906, securing 4600. 


Tubes, Ltd, (91,221).—Return dated July sth, filed September 
23rd, 1910. Capital £100,000 in £1 shares. All shares taken up; £82,859 paid; 
£17,141 considered as paid. Mortgages and charges: 446, 902 8s. 8d. 


Bedford & Co. (Cardiff), Ltd.—Particulars of £100 deben- 
tures, created November 12th, 1910, filed pursuant to Sec. 93 (3) of the Com- 
panies’ (Consolidation) Act, 1908, the whole amount being now issued. Pro- 
perty charged: The company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


London Electric Treatment Institute, Ltd. (106,854).— 
Particulars of £525 debentures, created November 3rd, 1910, filed pursuant to 
Bec. 93 (3) of the Companies’ (Consolidation) Act, 1908, the amount of present 
issue being £125. Property charged: The company's undertaking and 
property, present and future, including uncalled capital. No trustees. 


COST KEEPING IN SMALL FACTORIES. 


DETAILED cost keepiug is becoming increasingly important 
year by year as competition compels a more careful 
study of economy. Large concerns have long since 
instituted elaborate systems for recording every item 
going to make up the cost of producing each part 
manufactured, and these methods are gradually working 
their way downwards into the smaller undertakings, which 
are now feeling the effect of lower prices. These elaborate 
systems involve the employment of experts whose whole 
time is taken up in carrying out their especial duties, whilst 
a high order of intelligence is needed in the manager to 
enable him to grasp the complex methods requisite for the 
effective control of a large manufacturing concern. These 
features are absent in smaller undertakings, in which the 
additional clerical work involved by the cost system must 
he carried out in conjunction with other duties, and where 
the salary of a highly trained manager would be a serious 
item, hence simpler methods are resorted to which can be 
easily worked by the ordinary staff. 

In this connection, a recent article in the Engineering 
Magazine, on ** Cost Keeping in Small Factories,” hy Paul 
N. Powell, is of particular interest, as it contains a description 
of a system stated to be applicable to concerns employing 
25 to 200 men. There is no doubt the system put forward 
w on the right lines, but more detail might have been given 


with advantage, whilst certain modifications would he 
advocated by many who 4re conversant with the difficulties 
to be contended with. For instance, the method of replacing 
the stores ledger by cards affixed to the bins is not an 
unmixed blessing, as it involves immediate entries by the 
person giving out the parts, whilst the keeping up of the 
stock entails an irksome reference to scattered and awkwardly 
placed records. Other points upon which a diversity of 
opinion exists, include the absence of a list of parts for 
the complete product, no effective system of reference 
numbers, the unnecessary introduction of machine numbers 
and the booking of their time by the workmen themselves, 

Apart from these points, the article contains a good deal 
of useful matter, and may be advantageously studied by 
those responsible for the control of small factories. Con. 
siderable modification would, however, be needed in any 
system for cost keeping in concerns differing so greatly ss 
to the number of employés. 


MUNICIPAL CO-OPERATION WITH 
PRIVATE ENTERPRISE. 


AN interesting example of municipal co-operation with 
private enterprise in Sweden is afforded in the ca 
of the Sydsvenska Kraftaktiebolaget, whose large hydro- 
electric works were recently started near Lagan. The 


company was formed in 1906 to utilise thé water-power . 


of the Lagan River, which is the largest in Sweden, 
and to provide a supply of light and power to the 
towns and neighbouring works interested in the company, 
the largest shareholders being the towns of Malmó, Lund, 
Helsingborg, Landskrona, aud Halmstad. Work on tle 
erection of the power stations was commenced in 1907, and 
three-phase current is used at 50 periods, and is transformed 
up to 50,000 volts for distant transmission. The company 
provides the transmission mains as far as the places of œn- 
sumption, and they extend over considerable portions of tle 
provinces of Schonen and Halland. At present the lins 
between Knared and Halmstad, a distance of 24:8 miles, and 
between Knared and Trelleborg, which are 93 miles apart, 
are in operation, with connections to Engelholm, Helsingborg. 
Landskrona, Malmö, Lund, and other towns. The pries 
charged to the towns as shareholders are low, and are based 
upon the low-tension supply from the transformers furnished 
by the company, whilst the further the place of consumption 
is situated from the four power stations, which are about 
eight miles apart, the higher the price is to be in the case of 
private users, in view of the cost of transmission and con- 
version. Most of the plant used is of native manufactur, 
the remainder being of German and Swiss origin. Asa 
result of the very active demand for power, it is hoped that 


the company will soon begin to utilise the other waterfalls # 


its disposal. 


Douglas Southern Electric Tramways, Ltd.—ln 
their annual report the directors state that the company’s season 
consisted of 133 days, against 125 days last season, and the mileage 
run was 36,739, as against 36,570 last year. The total receipts for 
the season are £1,812, against £4,790, an increase of £22. The 
weather during August, the most important month, was wet and 
cold, and this, combined with an unsettled state of trade. had an 
adverse effect on traffic. The passengers carried were 196,055, a3 
against 194.826 last year. The net profit for the year is £1,483, as 
against £1,522, plus £154 brought forward. The directors recom- 
mend a dividend of 5 per cent. on the preference shares, absorbing 
£1,299, leaving £338 to be carried forward. With the exception 
of £37 los. IId. owing to sundry creditors and on account of 
unclaimed dividends, their are no debts, debentures, mortgages or 
other incumbrances whatever on the company's property, and the 
buildings, rolling stock, boilers, enyines, electrical equipment, and 
permanent way have been kept in a high state of efticiency out ? 
revenue. There has again been an entire absence of accident t0 
either passengers or property. 


Electromobile Co., Ltd, —A meeting of this company was 
held on Monday, at 7, Hertford Street, Park Lane, A representative 
of the ELECTRICAL REVIEW, who attended, was informed that it 


was a "private shareholders’ meeting, and the Press could not 
be admitted.” 


Bank Rate,—The Bank Rate was yesterday reduced to 
41 per cent. 
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CITY NOTES. 


Adelaide Electric Supply Co., Ltd, 


THE directors’ report for the year ended August 3lst, 1910, states 
that the profit and loss account shows a credit balance for the year 
of £12,239. After payment of the dividend on the preference 
shares for the half-year ended February 28th, 1910, there remains, 
including the amount carried forward, an available balance of 
£38,551, which is to be applied as follows :—To dividend on 30,000 
6.per cent. preference shares for the half-year ended August 3lst, 
1910 (paid September Ist), £4,500 ; to dividend of 7 per cent. on 
30,000 ordinary shares for the year ended August 31st, 1910, 
£10,500 ; to bonus of 2s. per share on ditto, £3,000 ; to transfer to 
depreciation account, £1,000 ; to transfer to dividend equalisation 
account, £15,000; balance carried forward, 4 4, 55 1. During the 
year a further sum of £38,390 was expended on capital account in 
the provision of additional land, buildings, plant and mains. 
The company's mains have now been carried into the 
majority of the residential and manufacturing districts 
surrounding the City of Adelaide. The directors propose 
to continue their policy of energetic development. With a 
view to providing the necessary funds, the directors . will 
submit a resolution to increase the capital of the company. by 
£100,000 by the creation of 20,000 further ordinary shares of £5 
each, and will ask for authority to issue such shares, as and when 
they think proper, for the purposes of the company. The tem- 
porary supply of power to the Adelaide Municipal Tramways Trust 
has been continued satisfactorily during the year. It is anticipated 
that the Trust will be in a position to generate their own supply 
early in 1911, when the company’s revenue from this source will 
cease. The directors again recommend that a portion of the profits 
be transferred to a dividend equalisation account. The following 
table seta out the progress made during the past three years :— 


Lighting Total equiv. . | 
in connections 
; 80-watt Motors in expressed in Total units 
, Date. lamps. rated H. v. 80-watt lamps. sold. 
August 81st, 1907 .. 56,964 1,431 K. v. 102, 756 1.384, 178 
August 91st, 1908 .. 71,188 1,837 f. 7. ‘ 129,922 1,666,974 
August 91st, 1909 .. 91, 2,860 H.P. 167,146 2.078,550* 
August 31st, 1910 .. 112,154 8,101 E. p. 211,986 2,588, 062“ 


* Excluding traction units sold to the Municipal Tramways Trust. 


German Investment Companies. 


THE Electric Light and Power Investments Co. (Elektrische Licht 
und Kraftanlagen Gesellschaft), of Berlin, which recently called 
up the unpaid balance on a portion of the ordinary shares, now 
has a paid share capital of £1,500,000, and an issue of bonds 
amounting to £1,227,000. According to the directors’ report for 
1909-10, the year afforded an opportunity for undertaking various 
large transactions, and the gross profits from investments and 
underwriting reached £178,000, as compared with £152,000 in the 
5 year. After meeting administrative expenses, taxes and 
interest on the loan capital, the accounts show net profits, includ- 
ing balance forward, of £103,000, as against £85,000 in 1908-9. 
Yt is proposed to pay a dividend at the rate of 7 per cent, being 
the same as in each of the five preceding years. The stock of 
securities has risen from £1,432,000 in 1908-9, to £1,532,000 at the 
close of the past financial year, and the underwriting account has 
advanced from £326,000 to £532,000 in the same periods respec- 
tively. It is mentioned that out of the present year's issue of 
5 per cent. debentures by the Anglo-Argentine Tramways Co., the 
Berlin company acquired £50,500, upon which the sum of £27,775 
has so far been paid. The directors of the investment company, 
which has hitherto only been empowered to issue bonds up to the 
amount of the ordinary share capital, propose to seek an alteration 
in the statutes, whereby bonds could be issued to any desired extent, 
and also without obtaining the authority of a general meeting. 
The adoption of a course of this kind is declared to. be quite un- 
usual in the case of an investment company in Germany. 

"The Electricity Investments Co. (Gesellschaft fur Elektrizitats 
Anlagen), of Berlin, which was formerly associated with the 
Helios Co., and is now connected with the before-mentioned Elec- 
tric Light and Power Investment Co., owns electricity works at 
Buhlau, Ottweiler and other towns, in addition to being an invest- 
ment undertaking. During 1909-10 the company acquired from 
the Helios Co. the whole, or the majority of the share capital in 
four works or tramways, and also formed the Saale Electricity 
Works Co., of Saalfeld, to supply various localities. The net profits 
and balance forward are returned at £30,100 for 1909-10, as con- 
trasted with £26,900 in the previous year, and a dividend of 7 per 
cent. is proposed, as against 6 per cent. in 1908-9, 


German Schuckert Co.—It is reported on the 
Berlin Stock Exchange that the Elektrizitäts Gesellschaft vorm 
Schuckert & Co., of Nuremberg, will propose a dividend of 7 per 
cent. for 1909-10, as compared with & per cent. in the preceding 
year, and that it is intended to increase the share capital by 
£500,000 to £3,000,000. The new shares are to provide the com- 
pany with means for taking over new shares in the Siemens- 
Schuckert Works, Ltd., which are presumably to raise their capital 
by £1,000,000 for the purpose of carrying out extensions, and one 
half of this capital would be subscribed by each of the partners 
represented by the Siemens & Halske Co, and the Schuckert 
Electricity Co. CODE 


Amazon Telegraph Co., Ltd. 


Mr. Geo. KEITH (chairman) presided on Tuesday at the offices, 42, 
Old Broad Street, E.C., over the sixteenth ordinary general meeting 
of this company. 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL REVIEW, page 878), said there was a very satisfactory 
increase of business as compared with the falling off of the previous 
year. In the previous year the rubber trade, upon which their 
business greatly depended, was dull and stagnant, but in the year 
under review it had been active and prosperous, due more to the 
abnormal rise in prices than to any increase in the year's crop. 
The London price of fine Para rubber was carried up in April last 
to 128. 6d. a Ib., and then fell to a more normal figure in July, and 
now stood at about 6s. 3d. perlb. Naturally, their business suffered 
very badly from the interruption which took place in their main 
cables during the fall of the river last year, but after the turn of 
the year they worked well, and in March the upper sections, which 
were most liable to interruptions, were duplicated, with the result 
that the loss sustained during the first half of the year was more 
than recovered during the second half, and the business-of the 
whole year showed a very satisfactory increase. The traffic receipts 
had increased during the year about 11 per cent., and the total 
revenue, including the subsidy earned by the cables, and the interest, 
amounted to £80,562, or £9,196 more than it was in the previous 
year. In comparing the working expenditure, the expenses of 
stations were £619 less, and those in London £53 more. The 
expenses attending the maintenance of cables were £2,292 more, 
due to the great increase in the number of repairs which had to be 
carried out during last fall. For over three months their repairing 
vessel and staff were hard at work repairing the interruptions | 
caused by the landslips in the banks and the upper reaches of the 
river. The aggregate of the other items of expenditure showed a 
satisfactory decrease of £496. Altogether the working expenditure 
amounted to £49,922, or £1,230 more than in the previous year. 
The charges against the year's revenue had been considerably 
modified by the issue of the new 5 per cent. debentures amounting 
to £300,000, which were authorised at the last meeting, and by the 
repayment of the old 6 per cent. The change from the old to the 
new debentures had increased somewhat the interest charges of the 
year, and the cost of issuing the new debentures had also been 
charged to the year's revenue, but no charge had been made for the 
half-yearly redemption which had been postponed for two 
years in order that the charge required for that purpose 
should be used to commence the establishment of a 
reserve fund for renewal and maintenance of the cables. 
The result of the year's business was a surplus for the year of 
£7,593, which, after taking into account. the sinking fund, &c., 
as shown in the accounts, reduced the debit balance standing 
against revenue account to £18,493. Altogether, he thought they 
might be well satisfied with the company’s financial position. The 
balance-sheet was now in order, with a full certificate from the 
auditors without the reservation hitherto mentioned, and the com- 
pany was in the position to clear off the debit balance, and to 
provide the additional capital required to complete the duplication 
of the main cables. The duplication expenditure for the year 
amounted to £142,769, which had been carried to cable expenditure 
account. About two-thirds of the new cable had already been laid, 
the work having been successfully carried out by their own staff, 
under the able superintendence of their general manager and 
engineer. The cost of laying the trench cable required to join the 
side waters of the river had been greatly increased by the higher cost 
of labour, due to the prosperity in the rubber trade. The third, or 
last portion of the new cable, which was being shipped when the 
report was issued, was now on its way up the Amazon, and it 
was expected that the whole cable would be fuly completed 
and in working order early in January. The duplication 
of the main cables was proving a great success, and 
with the exception of one or two stretches on the lower 
section which had still to be duplicated, they had been 
able to maintain uninterrupted communication this year during 
the fall of the river that last year was so disastrous to the single 
line of cable. Business generally in the Amazon continued to be 
very active and prosperous, and up to the present this year the traffic 
passing over the cables showed & marked improvement. If all 
went well, as at present, he thought they might look forward to a 
very favourable result for the current year. 

Mn. E. B. ELLICE CLARKE seconded the motion. 

 Replying to a SHAREHOLDER, the CHAIRMAN said that there were 
& number of small businesses on the Amazon, but their traffic 
depended almost entirely on the rubber trade. | 

Mr. C. W. PARISH: There is a very good business in revolutions 
this month. | 

The report was carried, and thanks were accorded the board. 


Continental.—Grrwaxy.— The Rheinische Schuckert 
Gesellschaft für Elektrische Industrie, of Mannheim, is decluring 
a dividend at the rate of 7 per cent. for the last financial year, the 
same as for the preceding 12 months. 

BELGIUM.— The report of the Société Siemens et Halske, of 
Brussels, for the last financial year, shows a profit of £64,344, out 
of which a dividend at the rate of 4 per cent. is being declared. 

ITALY.—La2 Società Elettricita Alta Italia, of Turin, proposes to 
increase its capital from £600,000 to £1,000,000, with the view of 
extending its operations. 


Cleveland and Durham Electric Power, Ltd.—The 
petition for confirmíng the reduction of capital, recently agreed to, 
i8 to be heard in London on December 13th. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Locality. 


Aberdeen E | Nov. 
A ee ee 


yr .. 
Bath .. 
Belfast we 
Birkenhead.. vs 
Birmingham Corp. 
Blackburn .. ve 
Blackpool Corp. .. 
Blackpool-Fleetw'd 
Bolton n RO 
Bournemouth 
Bradford 
Brighton 
Bristol 


Brit. Elec. Trac. Co.: 
Airdrie 


. Barrow .. 
Cavehill .. 
Devonport 
Gateshead 
Gravesend 
Greenock.. 
Hartlepool e 
Kidderminster . 

{Leamington 
Merthyr .. 
Metropolitan. 
Middleton IN 
Mid.Joint Com'tee 
Oldham Ashton 
Peterborough 
Potteries .. 
Rothesay.. 
Southport a 
B. Metropolitan. 
Swansea .. o 
Tynemouth ; 

eston-s-Mare .. 

Worcester 
Wrexham x 
Yorks. Wool. Dist. 
Miscellaneous .. 


Burnley z gs 
Burton-on-Trent .. 


Cardiff gig ie 
Carlisle s E 
+Chatham and Dist. 
Cork .. m - 
1 Croydon . 
Darlington .. 
Darwen 

Dover 

Dublin 

Dundee 


Exeter 
Glasgow 
Hastings 
Huddersfleld 
Hull .. - 
Ilkeston 
Ipswich 
Kilmarnock.. e 
Lancashire United 
Leicester 
gs i a 

ve n. 
11. C. &. es 
London United 
Lowestoft .. 
Manchester 
Newcastle .. 
Newport 
Oldham 
Pontypridd .. 
Portsmouth 
Preston ee 
Rotherham.. 
Salford 
Sheffield 
Southampton à 
Southend-on-Sea .. 
South Shields 


G.N. and City RI 
L'pool Overh'd Rly. 
Llandudno-Col. Bay 
London Elec. Ry. Co. 
Mersey Railway .. 
t Metropolitan Rly. 
Met. District Rly. 
Anglo-Argentine .. 


Auckland. ae 
Bombay (B.E.T.) .. 
Brisbane 


Brit. Columbia Rly. 
Calcutta  .. ; 
Cape Electric T.Ld. 
š Kalgoorlie, W.A... 
Madras ee ee 
Montevideo sé 
Lis bon - es 
Perth (W.A.) T 


* Compared with the corresponding period of 1909. 
$ Includes horse, steam and other receipt. 
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STOCKS AND SHARES. 


Tuesday Afternoca, 

DEARNESS of money is an outstanding factor in the Stock 
Exchange markets, although the worst of the stringency seems to 
be over, and there are even hopes of Lombard Street relaxing the 
pressure on the shady side of the New Year. The Stock Exchange 
carry-over on Monday showed that people were willing enough to 
pay at the rate of 7 per cent.—and in some cases more—for 
financial accommodation over the next fortnight, and in face of 
such charges as these, the activity prevalent in some of the 
markets is so much the more surprising. 

This applies more particularly to the Home Railway department. 
where a considerable amount of strength has developed during the 
week, and the buying both for investor and speculator was large. 
One feature is the strength of Brighton Deferred, the stock being 
bought on dividend prospects, which are the more rosy by reason 
of the success of the electrified portion, an extension of which 
is under contemplation. Another feature is a rise of 2 in 
Metropolitan Consolidated, the gain occurring almost wholly in 
the course of one day, on newspaper articles that drew attention 
to the comparative neglect suffered by the stock during the recen: 
revival. Districts have retained their advance of last week, and the 
44 per cent. Preference at 86 is 4 higher. East London: 
vegetate around 31. 

The purely electrical railway stocks stand alone in their lack of 
any material improvement. This deserves to be noted by the 
speculatively-inclined buyer, because the chances run in favour of 
a rise in Central Londons, while the good yield on City and South 
London is pretty sure to direct attention to its possibilities, unless 
the Home Railway boomlet fizzle out to an ignominious end. The 
issued amount of City and South London Ordinary is but £1,480,000, 
which explains in some degree the narrowness of the market. A: 
the same time, it is of assistance when a rise is on hand, since the 
less market there is in a stock, the more easily is the price moved— 
in either direction. When the Coronation begins to be talked abott 
as a market factor, these Tube stocks can hardly help participating 
iu the result of the bullish atmosphere that will be created. 

Mexican stocks and shares had a bad time last week while rumours 
were current of revolutionaries having assassinated the venerable 
President Diaz, with other fanciful tales to matoh. Luckily the 
rising turned out to be more journalistic than actual, and pcs 
rapidly recovered part of their falls. Lurking doubts remain 
however, as to the affair being entirely blown over, and, in con% 
quence, there are declines left in various leading issues. 

Mexican Light and Power Common shows a drop of 2, the Pre- 
ference one of 30s., while the Bonds are down a point. The last- 
named amount has come off the price, too, of Mexican Electnt 
Light 5 per cent. Bonds, and Monterey Railway, Light and Power 
5 per cent. Debenturestock is dull at 914. Vera Cruz Electric Light. 
Power and Traction 5 per cent. first Debentures eased off to 94. bu: 
this shows a rally from the lowest of last week. On the other 
haud, Mexican Trams rose 1}, although the 5 per cent. Bonds fell 
half a point. 

Other issues in the group were slightly affected by the flurry in 
Mexicans, but this is now over. Rio Tramways Gold Bonds drooped 
to 100}. Further rumours of insurrections in Brazil added to the 
nervousness for the time being, but confidence was quickly restore! 
by the evidence of wild exaggeration in this matter, too. 

Electricity Supply shares are neglected and stagnant. Small fal“ 
have occurred in the case of some of the leading companies but 
St. James’ 3} per cent. Debenture stock is 1 up, and Urban Deben- 
ture gained a point. Mention has already been made here of 
another Bill which the London undertakings may promote jointly 
with the local authorities, and this is expected to be put forward in 
the early part of the New Year. 

Telegraph and Telephone issues show more falls than ns 
although the tone of the market is hard enough. Eastern Ordinar! 
and Eastern Extensions plod steadily upward. The Anglo divisi 
has been dull in sympathy with a slump in American shares. We 
India and Panama Ordinary went back to 27s. 6d., and the 6 per 
cent. First Preference fell a further 5s. to 94. i 

National Telephone Deferred reacted a little after its violent rus. 
but the fall did not amount to much. Oriental Telephones are rs 
lower. , 

British Electric Tractions are rallying their supporters and their 
prices. with the result that the Ordinary have hardened to ti. and 
the Debenture stocks both exhibit advances. British Columbia 
Electric Railway Preferred went back a little, but Cape Electre 
Trams at 8s. 9d. are yy better. 

The manufacturing list is good, with quiet rises in several les. 
ing shares. Callender's are } up, India-Rubber 5s., Babcock 1. and 
so on. Rubber shares display a firm tendency: the Tuesday 
Mincing Lane sales have been concluded at prices decided 
satisfactory. 


“ Supposed” Again.— The outbreak is supposed to 
have been caused by the fusing of an electric wire. Wer 
Newspaper, November 27th, 1910. | 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Closing 


Business done 


Present a Dividends for the last week ended Rise ^| Present | 
NAMB, Quotations otations or Yield 
Issue. Share. four years. Nov. And. ov. 99th. Bo oi Fall — | per cent. 
A— ———— a — — — . —Äꝑé . —MM—À | — . — ———— ÀM— nam DJ — | ——Ó HIER 
1906. | 1907. | 1908. | 1900. Highest Lowest. 2 s. d. 
25,000 5 53 ph Oo. 's shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil Koi — A 5— 6 6 5 Nil. 
288,500 Red. Iss. at 98 96 scri t all paid Stock | 5 5 5 5 96 — 98 5 2 0 
$ 255,196,000 3 elephone & Telegraph, Cap Stock ..| $100 | 8 8 8 8 144 m 144 —147 5 810 
$58,000,000 | { Do. Collat. Trust, 4% Bo rd $1000 49, |49, 49, 4%  9M3— 968. | 943-96 | .. |. e [42 
858,460 | Anglo-American Telegraph | .. as Stock | 37% | 89% (£8 4s. 653— 673 654— 673 653 | .. . 15715 
8,230,770 n s la . 6 % Pref. NN Stock * e % | 6 6965 106 —108 106 —108 109 1 i 511 1 
8,290,770 955 do. Stock | 1295 | 1 96 | 8/- | 25/- 264— 27 26$4— 27 268 ; 412 7 
41,725 Anglo-Poriugnese Tel. » 696 Mort. Deb. Stock Red. | 100 5 „ 5 5 5 5 102 —104 102 —104 a - in 416 9 
44,000 li Telephone, Nos. 1 to 44,000 5 8% 85 8 8 7à— "à 7— "d 75 1 — i 510 4 
2,449,176 | Commercial Cab le, Sting. B00 year 4% Deb. Bk. Red. Stock | 4% | 4% 4 4 85 — 87 85 — 87 85 Vs a 4193 0 
16,000 | Cuba Telegraph . 10 5 V 65 6 6 81— 10 " P , 6 9 9 
6,000 Do. 10 o, Pref. 28 es s js 10 10 % 10 % 10 10 1 17 1 — 17 17 5 : 6. 15 11 
12,981 | Direct B Ord. T ia vs 5 415 491 4 — 34 vx > ; 517 
6,000 10 pon. Pref. Sò 5 {10 % 10 % 110 10 81 — 87 is : i 514 8 
80,000 Do do. 4à ie A 50 106 | 44% | 4 4 101 —108 101 —1098 im ed : 475 
60,7103} Direct United States Cable 20 7% * 1 15 — 14j— 152 153 15 — à 548 
Direct W. India Cable, 4496 Reg. Deb., 1 to 1,200, R. 100 44% | 44% | 44 44 100à—1 1004 —1024 x js M 4 710 
4,000,000 Eastern Telegraph, Ord. Stock Stock | 7% 7 7 7 184 —187 186 —188 p p +1 5 1 5 
9,000,000 Do. a Pref. Stock. 100 83% | 84% | 8435 8; 88 — 85 89 — 85 84 5 424 
1,896, ‘Do. Mort. Deb. Stock Red. Stock 15 4 4 4 100 —102 994—1013 100 - — 8 18 10 
800, Eastern Extension, Australasia, and China Tele. 10 7951796517 7 12#— 124 124— 18 1212 193 + 578 
752,400 Do. 4 96 Deb. Stock.. Stock 40 414 4 100 —102 100 —102 101 va ; 818 6 
200,009: | | Hast. & B. Atrio, Tel., 4% Mt. Bab i 25 4 49, 4K 4 | 99—10 99 —101 "um 319 8 
181,127 | Globe Telegraph and Trust 10 53 1 1 1 1 1 1 5 9 5 
181,127 Do. do. 6% Pret. . 10 6 65 6 a $ 1 1 1 1 T 10 n 47 8 
150,000 | Great Northern Telegraph, of Copenhagen. ; 10 20 18 18 * al — 81 ah ee + 3 514 9. 
17,000 | Indo-European Telegraph T sa es EN 25  |18 18 18 18 58 — 55 68 — 55 i : sk 518 7 
$41,880,400 Mackay Com es mmon ee ee ee $100 84 4 4 4} 94 Pend 97 95 — 98 oe e +1 4 6 9 
000, 000 Do. 0. 4% Cum. Pref, .. és .. | $100 4 4 4 4 75 — 80 15 — 80 ví s e 500 
894,190 | Marconi's Wireless Telegraph M x 1 N N Nil | N 8 1- á i: Pe xs Nil 
Monte Video Telephone Co., Ltd. Ord. .. 1 6 685165 8 1 1 A 28 e 6 00 
86,492 Do. do. o. 5 96 Pret. 1 b 5 5 % |6 fa "- x i ša 5 8 4 
2,225,000 National Telephone, Pref. Stock  .. se 100 6 65656 1064—106 1004—1 1063 10 iv 612 8 
8,725,000 Do. f. Stock s 100 b 6 6 6 198 —180 128 — 199 196 vs 412 4 
15,000 | Do. do. 6% Cum. Ist Pref. .. 10 |6 6 6 | 6 10— 1 103— 1 ; s M 5 10 4 
15,000 Do. do. 695 Cum. 2nd Pref. . 10 5 5155553 104— 1 104— 10 " . | 510 4 
250,000 Do. do. 5 95 Non-cum. 8rd P., 1 to 250,000 5 5 5% 5.5 5 o" 5 — 5th 519 53% T 410 0 
2,000,000 Do. do. 41 Deb. Stock Red. .. | Stock | 33 8496 | 94% | 34 1 —101 99 s +4 8 9 4 
1,988,598 | Do. do. Deb. Stock Red. 100 | 4 15 4% 4 99 —101 90 —101 100 994 " 819 8 
179,813 | Oriental Tel lep. and Ble. 1 to 171,504, tany paa.. , 1 7 89 88 1 1 1 1 = 1 "n 4 14 10 
50, Do: do. : Cum. Pre 1 6 6 6 6 1 1; 1 l; 81/6 "m T 478 
195,965 do. 40. 4% Red. Deb. Stock. | 100 414 44 17 88 — 90 — 90 $ . 4 8 11 
99, 400 Pasio & European Tel, t% uar, pees) to 1,000 100 4 4956/49514 — 1004 99 —101 d i + 4 9 10 7 
11,880 | Reuter's $s 8 b 59551595165 7 004 7TÀ— 8 , vs ay 0 0. 
8,042 | Submarine Cables Trus so e e | Cert. 6 6%16%/6%| 181 Tie 181 —184 " A 497 
120,000 | United River Plate Tele; hone 5 8 8% 85 8 Tis 77 7 7 Ki 7i 80 5 7 7 
000 Do. 5% Cum. Pret., Nos. 1 to 40,0% | 6 15454 5 J 5 67. 5i 567 — 5i Sal i 1 611 
80,008 | W. v Coast of America, 1 to 80,000 & 58,001 to 58,008 24 | 2496 | 28% | 28% 22 1. 100 a 1 11 T Wed z 412 8 
150,000 S Boe 1 to 1,500 guar. by Braz. Sub. Tel. 100 4 4% 1% 4 —101 140 s + 819 8 
901,930 Western clegraph, Lid. Nos. 1 to 207,990 T 10 7 7925179517 18, 13g— 1 198 + 5 0 11 
800,000 Deb. Stock Red. .. | 100 4 4 17 1 100 101—108 x a + 817 8 
88,321 | West India and Panama Te egraph . ii es 10 N N Nil | Ni 1 1 1 21 26/6 , Nil 
84,568 Do. do. 6% Cum. Ist Pret. : " 10 8% 6 % 625,16 — 10 — 5 18 6 
4,660 Do. do. 6% Cum. 2nd Pref. ‘ 10 Nil |£26 15 144 — 10 , 6 00 
80,0002 Do. do. 5 % Debe., Nos. 1 to 1.800 100 5951595165 5 102 —104 102 —104 1 í 416 2 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
i 
640,000 F Trams, 5% Cum. Ist F iD 0 to 5 22 i 5% 4— 5 42— 5 98/9 96/8 2 418 9 
500,000 Do. 2 2nd Prof., 800,000 to 1,900,000 b T Ys . [65 4- 43 . 44— 4 90/- - or 5 5 8 
40465, 674 Do. Deb. Stock Stock | .. — | 4 4 — 984 92 — 933 92 i 4617 
332, Auckland E. Trane, b 96 lat Mort Deb. Stock 100 5 5 6 b 108 —106 108 —105 à js oe 415 8 
880,000 | Babcock & Wilcox, 1 to 580,000 1 20 20 20 24 qm i 534 58 tà 12 7 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 1 6 6 % | 6 6 lj— 1 18— 1 ET a x 400 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. 100 vi 82 ia m vs s BE v 5 9 7 
500, British Columbia E. Rail Def. Ord. Stock 100 6 8 8 8 146 -—150 146 —150 1474 - 5 6 8 
400,000 Do. "par Ord. Stock * 100 b 5 6 6 1294 —128 193 —127 125 —1 414 8 
400,000 Do. 6% Cum. Perp. Pref. Stock 100 6 b b 5 110 —118 110 —113 1113 c: 48 6 
288,000 Do. 1st Mort. Deb., 1 to 6,250 40 44 4 4 4 100 —102 100 —102 z T" 4 8 8 
212,600 Do. Vancouver Power Debe., 1 to 2,200 100 4 4 100 —103 100 —108 T A 4 7 5 
189,801 | British Electric Traction i 10 11 1 — 4 1— 1 15/- ae +$ |. Nil 
161,487 Do. do. 4 Cum. Pref. . 10 6 8 13 Nil — 43 7879 75 / a Nil 
1,478,658 Do. a Perp. Deb. Stock .. Stock | 5 b b b 88 — 92 89 — 98 903 804 +1 5 7 6 
528,986 Do. s 2nd Deb. Stock Red. | 100 4} 4h 43 43 72 — 77 74 — 79 a 92 +2 518 9 
100,000 | British Insulated and H Cables Sa 6  |10 10 10 10 6 7i t 13 Tk 67 T 6 17 11 
100,000 Do. do. 6 96 . Pref. vi 5 |6 6 6 6 6 b 6 b : 5 0 0 
500, 000 Do. do. 4 96 1st Mort. Deb. Red.. 100 4 4 4 4 101 —104 101 —104 ee " 1 6 7 
201, 5791 British . 44 96 1st Mort. Debs. . 100 4 4496 9614 98 —101 98 —101 A . 491 
400,000. | PMER WY eatinghouser % Frets 140 Pore 5 Nu NI | Ni | NHÀ | w Al — „ * Nil 
1,816,858 | Do. dow Co, E Mort. Deb. Stock 10 |495|49 49, 4 59 — 62 59 — 62 59% ; 6 91 
50,000 |! Browett, Lindley & Co., Ord. .. 8 br 1 Nil | Nil | N N — M . Nil 
60,000 Do. do. '6 % Cum. Pret. 1 Nil | Nil | Nil | Nil | 14/6 to 15 / 14/6 to 15 ‘ ; Nil 
140,976 Brush Electrical Eoginoe ing, wr 1 55 106,781 .. 2 Nil | Nil | Nil | Nil 0 — 0 — " ; Nil 
900,000 | Do. Non-cum. Pref.. ` 2 Nil | Nil | Nil | Nil 0 — 0 — " ; we Nil 
125, 000 l Do. do. 43 % Perp. Deb. Stock  .. | Stock | 4 43% | 4 87 — 42 87 — 42 i , im 10 14 4 
12⁵, 0001 Do. 96 Perp. 2nd Deb. Stock.. | Stock 4 4 4 4 23 — 27 22 — 27 : : ae 18 19 8 
187,610 | Calcutta Tram, I X 187,010 .. 5 8 6 4 4 5 4 — 5 ` " RE 410 0 
45,904 po: Cum. Pref., Nos. 1 to 29,890... b 5 59515 b 4á— 53 ae i wie 417 7 
850,000 470 lst Deb. Stock 100 À 43 43 4 98 —101 98 —101 zx . - 491 
86,000 Callender’ B 5 4. Gurt. Pr. shares 5 {15 16 15 % 10 9 — 95 — 95 +3 | 5 8 8 
40,000 Do. Cum. Pref. 5 5 5 6 5 4. — ^ 414— 5 és » 459 
800,000 Do. ac as, 1st Mort. Deb. Btock Red. Stock K 4 4 K 104 —106 104 —1 1064 6 - 4411 
491,922 | Cape E. Trams., 1 to 491,222 . , 1 il il 1 Y &— - xó +t h Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 . 1 |8 % 12 % 120% 17 sf— 8% | 8&à— 39, | 656 | 646 | .. 657 
210,158 Do. do. 4$ 1st Mort. Deb. Stock 100 44 43 4 4 105 —108 105 —108 m » 5 4 84 
1,890, Central London Railway, Ord. Stock as Stock | 4 8 81 8 62 — 61 68 — 65 634 633 +1 412 4 
654, Do. do. 4% Pref. Stock. .. | Btock | 4 4 4 4 85 — 87 85 — 87 nA aa F 412 0 
City Po TS Li N do. is 5 à A d 2 44 — "i 44 — ei e d a : 1 0 
1,480,000 an u ndon v as s% we toc 1 8 
" 85,000 oor & area 1 Asta pba. : vs 8 5 5 2 Nil 2 i i3 s : Nil 
o 


* Unless otherwise stated, all shares are fully paid. 


1 From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—{ Continued.) 


Closin Closing Business done | Rise 4 
Present NAME. os 5 Dividends for the Quotations Quotations week ended or Yield 
ue: : : Share. last four years. Nov. 22nd. Nov. 29th. | Nov. 29th, 1910. | Fall — per cent. 
Uu E Wo ekg oe ee * 1906. | 1907. | 1908. | 1909. : so [Highest I Lowest £ s. d. 

260,000 | Dick, Kerr & Co., 1 to 260,000 . ie 1 110 % 10 6 > 9 — a 1.— ES 3 1 6 

806,000 Do. do. 6 Cum. Pref., 1 to 805,000 j^ 1 6 6 6 % | 6 0 of — lj 10 92 . 1103 

711,000 Do. do. 44 % Deb. Stock 100 | 43% | 48% | 48% | 44% —101 —10 a (91 
60,000 | Dublin United Trams. (1896), 6 96 Pref., ; to 60,000 10 6 6 6% | 6% 123— 1 124— 133 z ee Nil 
99,261 | Edison & Swan Utd., '* A " shs., £3 på., 1 to 99,261 b Hi 24 Ni | Nil 0 — 0 — if v^ " i 
17,189 Do. “an shares, 01—017,189 2 5 4 24 Nil | Nil l— 13 l — P oe os gia 

807,895 4 % Deb. Stock Red. .. 100 4 4 19 | 63—68 = : m LE 
61,720 Do. 5 % 2nd Deb. Stock Prov. Certs. all pa. 100 5 0 5 6 955 95 77 — 80 77 — 80 - T Ni 

112,100 | Electric Construction, 1 to 112, 100 2 Nil | N Nil N il — i E "T is s 3 
81,890 Do. do. 7 Cum, Pref., to 81,800... 2 7 1 7 7 96 1— 1 8— "e EET 

eee | Gema ee Oe Gm EE Cum Pret ML Sate EO EE SN AER * | ass 

, e | 4 - ^ — qo oe oe 
78,000 aD? a cing Han. prot. Ont A 4, 1 to 78,000 10 4 à Nil | Nil E 1 d sè Vs as 
0:000 ub cdd de D EE Mort Debs. 10 3 * 3 3 54 102 1034 102 —1 a p no 1110 
' ort. ÁO ge 5 4 - 2 —10: - z z 

40,000 | Henley's (W. T.), Telegraph Works, Ord. ..  .. 5 15 $ 15 & 15 5% | 14—12 121— 12 123 [e I eni j 
40,000 Do. do. h Pref. 5 4 4 4 44° > 5f — Ə a 5 5, oe ea 4 2 2 

150,000 Do. do. 4$ % Mort. Deb Stock Stock | 44% | 44% | 4 445, | 1074—1 1074—1094 be TEE 
50,000 | India-Rubber, Gutta-percha & Telegraph Works 10 10 % 10 % |10 10 % 15 — 15 15j— 16 + Nil 
87,500 Liverpool Overhead Railway, Ord. ie 10 Nil | à Nil N il 1 — M LS lk vs T P 
10,000 |+ Do. do. Pref., fully paid --| 10 5 % 5% 5 965 5% 2 T JE 14 e = An 

600,070 | London Unitea Trams. [^ 10100 on. 0 3 % nit . | 1 : - ; n E Nu 

, . Q. 0 ae — — * es 
195,000 Do. do. Cum. Pref., 1 to 125, 000 10 5 5 g 8396 Nil lg— 2% li— 2 s% $5 TE 
1,649,980 Do. do. 4 Ist Mort. Deb. Stock. 100 4 4% 1 | 4% 07 — 71 67 pes a 2 e A 
5,732,062 | Metropolitan Consolidated... — ..  ..  ..| 100 1 $ $ 1% | 871— 88} ast 65 | 64 434 
5.2. 000 Do. Dirt «ll . 100 Ji NA WR NG) oa 259 2 953 t an, "EN. 
U ? ee ee os 1 
rent Metropolitan Blectrio Trams., EON 5 a 1 N 44% 5% ij— 1 | óh— R 16/- | 15 5s 6 i l 
PR: 1 M — — ped "- FS 
600,000 Do. do. 5 95 Cum. Pref. . 1 5 5 5 5 9 i +4 3 e 16/3 2 * : ' 
595,600 Do. do. 4) 96 Deb. Stock Red. 100 44 4à 44% 43 98 —101 98 —101 on ' 4 NETT 
9,000000 | Don ees MON bee 6 Già. Bae. soto dot tea 5 | "ota 63 lie 9 | 9| S [520 
89, 000, st Mort. 50-year 8. is in sa = = [ = 
245,500 8 Poove Traction 2 i : ? 1 2 Du Ux m i ju P ne : JH i 
U um e ee ee oo EN . 938. M 

245,000 Do. 44 96 Deb. Btock .. ..| 100 43 1 44% | 44% 80 — 88 80 — 83 v | . 2o x : 10 : 
87,850 | Telegraph Constructíon and Maintenance..  . 12 15 % 17% 15 $ 174% | 86 — 88 86 — 38 i M SS AES 

140,000 Do. 4% Deb. Bds., 1 to 1,500 Red., 1909 100 496 4 4 4 96 101 — 108 101 —108 2 | 9 8 1 

1,000,000 | Underground Electric Railway, 5% % Prior Lien T T — | 5 & » 100 —101 100 —101 1007 T is EUM 
2,800,000 Do. do. si m c — | 43 44% 94 — 96 94 — 96 95 | HR 
4,900,000 Do. do. e Income Bonds... is ne a E 2 87 — 89 87 — 39 381 374 vs | “a 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 1 | Nil 10 5 | Nil à— } p E: . 10 0 0 
66,666 5 Taur , 80.001 to 80,000 & 125,001 to 141,666 5 | .. |6 69518 1— 1 1— 1 - ee Vs HP 
245,495 Ist Mort. Deb. Stock .. F 100 4% | 4 4% 4 60 — 70 60 — 70 js ta | 
ELECTRICITY SUPPLY COMPANIES. : 
80,449 | Brompton & Kens. Biles: Lt. Sup., Ord., 1 to 20,000 5 1 10 10 10 96 7; 7 71 * ve à 615 7 

400,000 | Central Electric Supply y Guar. Deb. 8tock .. | 100 4 49514 4 100 —108 100 —108 : nA T 
80,000 | Charing Cross and Strand leotricity Supply 5 (5 5 5 5 41 48 78/9 75 / —i : 
80,000 Do. do. do. 4j % Cum. Pref. b 4 d 4 44 4à— 48 4 4 m 8 ; 4 K i 
80, Do. " City eee % Cum. Prf. 5 4 4 4 43 8 4i 8i— 4 T £x ; 1 i4 

445, 786 Do. do. 4% Deb. Stock Red. , 100 1 4 4 4 97 — 99 97 — 99 T v ; UE 
19,486 | Chelsea Electricity Supply, Ord. . ss 5 4 4 44% | 44% 8i— 81 i 69/- | 66) 74 dil 

-175,000 Do. do. 43 % Deb. Stock Red. .. | Stock | 4 4 4$ 77 99 —101 99 —101 ni ER 513 
70,696 | City of London Elec. Lighting, Ord. 40 „99 10 6 6 6 7 11 — 113 11 — 11 11 es ; TH 

400,000 Do. 6d Dh . stock BLISS 5 5 4 203123 130 14 E a. 49 

U . oe ee © LEO TT oe . " 

800,000 Do. 4 % 9nd. Db. Stk.  .. .. | 100 | 43% | 42 ry 14% 1024 1024 Se ; E 10 
60,000 | County of Durham Electrical Power, Ord... i 5 4 2 il u 1 2 1 2 aa s 36 10 
50,000 Do. do. do. 5 % Pret, -. 5 5 5 5% 5 — uM . H i 

250,000 Do. do. do. 5 96 1st Mtg Deb. | Stock | .. .. | 5 5 94 94 250 ; ; 11 0 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 5 L4 b hi 6 5 7 7 7 es c x E 
55,000 Do. do. 6% Pref., 40 ,001—60,000 10 6 6 6 6% | 10j— 11 1 11} 1 103 | — ìà 39 

400,000! Do. .do. Deb. Stock Stock | 4 44% % 1043—107 1043 —1074 T T F 4 9] 

400,000 Do. do. and. Deb. Stock .. | Stock | 4 4 4496 | 49% 98 —101 —101 1004 891 M 4 Mi 
89000 8 B o rus Corporation, on. Shares. s D S A Ni M | 3 Ñ- a " is +445 Nil 

D 1 1 ` . ae 

480,500 Do. do. ux lst Mort. Deb. Stk. | 100 43% | 43% a% 44% | 75 — 78 75 — 78 «a : ME A : 
$8,150,000 | Electrical Dev. Co. ot Ontario, 5951stMtg.Gold poai; 3500 RP .. | 6 5 96 814— 84 81 844 83 a ‘ 5 12 10 
10,000 | Folkestone, ; to 10,000 a , 5 54% | 58 59 54 4 4 4 4 ‘a " e inu 
10,000 Do. 5% Cum. Pref., 1 to 10,0% im: 5 5 % 5 6 5 44— 4 5 : ; un 
90,000 Do. oo ls 1st Deb. Stock "n i ..| 100 44% af d 4496 99 —102 99 —102 eo . 615 
15,000 | Hove, 1 to 15, vis 5 9 96 % % 64— 7 641— 2 re , inu? 
$1,876,000 | Kaministiquia Power Co., 5 % Gold Bnds. . .. | 100 a VE: 5 103 —105 1084—1054 1043 : + 4 Pi) 
21,000 | Kensington and Knightsbridge merde Ord... 5 10 10 8 8 62— "i — oe > — íi 118 
90,000 Do. do. do. 4% Deben. Stk. | Stock | 4 % | 4 4 4 98 — 95 98 — 96 f A 54] 
ed Pon Electric ‘Supply Corporation oid ora, : à do a ; ‘ ^am 51 i 1 6s 5 1 1 

, a o e " /o . ee oe : 

882,355 Do. do. 4% 1st Mort. Deb. Stk. Red. Stock 43 %| 43% 14 4% | 90 — 93 90 — 93 m i W Lo 

200,000 | Metropolitan Electric upply, 1 to 100, 1 5 8 6 5 5 84— 34 m 43 65/6 62/6 T 424 
76,121 Do. o% Cum. Pref. 1—71, 106 es b 44% | 4 4 ur 4&— 4d 4 4 A £s T 5 9 

285,000 Do. 4 lat Mort. Deben. Stock  . . | Btock 4 4 Hi 102 —105 102 —106 s 3 — 1 44 

248,000 Do. Mort. Deben. Stock Redem. | Stock | 34% | 84% | 34% | 34% | 82 — 85 82 — 85 n d i" Da 

$6,000,000 | Mexican Electric Light Co., 6% Ist ib Mtg. Gold Bnds | 100 5% 5 5 5 884— 903 e8 — 89 881 86} T 495 
18,585,000 Do. Light and Power Co., Ltd., Common .. $100 | 4 |8% | 4 90 — 91 893 89 om | —2 jags 
$2,400,000 Do. do. a Cum. Pref. Stk. | Stock | .. w T 1 1054—1064 | 104 —106 1054 | 104 —1 $16 

000,000 Do. do. 5% 1st Mtg.Gold Buds. 100 S — 5 5 93 — 94 92 — 93 93 903 —1 4 11 10 

250, 000 Midland Electric Corporation, 44% 1st Mort. pens 100 44% | 44% | 44% 13% 96 — 98 96 — 98 T MBA T 

180,491 | Newcastle-on-Tyne, 2 to 187,500 5 8 8 4 220% 81— 4 3i— 4 P vi $31 

187,500 x De: NM 5% Pref., STET 5 5 % 5 V 5 / |5% 4— 4 4à— 4 ne ms 

or e opo i ectr er < " . . 

150,000 Mortgages (Red.), Noe. Tto 1 8) 100 | .. | .. 5 % 91 — 994 | 974— 998 ee 
10,852 | Notting Hill È ectric Lighting A 10 7496 72 796 | .. 19 — 13 12 — 18 . - 38 
20,000 | Oxford, 1 to 96 and 407 to 20,310 5 ue 7 7.. 1% 61— 61 61— 61 m ÈR 2:33 

119,604 | River Plate ae Co. Ord. . oa ae .. | Btock 23 6 18% 9 ^ 225—235 225 —235 235 232 "IM 591 

100,000 | Do. % Non Cum. Pref. .. ux ..| Btock 6905695 6 g 6 % 100—110 100 —110 108 - vi 1171 

200,000 | Do. do: 5% Deb. Stk. Red. ..| 10 5 5 % 5 5% | 1004—1024 | 1004—1024 2. ae ee 
40,000 St. James’ and Pall Mall Electric Light, Ord. " 5 10 & 10 10 e 10 e 74— 7TÀ— 8 * Su 9 Hu i 
20,000 Do. do. $3 Pref. 20,081 to 40,080 b 7 7 7 7 6 78 64— 73 ix 2 319 7 

150,000! Do. do. % Deb. Stock Red. 100 | 84% | 84% | 34% | 84% — 8 — 88 — 11 H 
12,000 Smithfield Markets Electric Supply, ¢ Ord. 5 il | Nil i} ea 1 2 1 2 - 613 4 
65,000 | South London aia Supply, 4 8 4 5 5 & 8 8 45 47 1 

180,100 Do. do. 5% lat Mori. Deb. 100 w .. |5 5 100 —103 100 —108 "E Nil 

12835 South sade Elec. Lt. rica 7% Pre : ; i R 7105 75 ry, M i i ix 6 16 7 

224,520 Do. do. 4^ % i Deb. Btk. 100 43% 43% 43% 43% = — 99 k , 410 n 

20 0 0 
80,000 Urban Electric Supply, Or Ord. . 5 5 5 4o 5 s 4— 1 — 1 s $ ive 10 0 0 
60,000 Do. 5 95 Cum. Pref. 5 5% 5 595 | .. 2 — 23 2 — 2 "T ; "T 599? 

975,000 Do. do. 44% 1st Mort. Db. Stk. Red. 100 43% 4% | 4395 | 44% | 79 — 81 80 — 82 i: ss META 

808,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . 1 8 — 5 Hi B i er, d T T e. 613 

100,000 | Westminster Electric Supply, Ord. .. 5 12 & 10 4 10 10 4 71— J— 8 T - 4 110 
51,279 Do. do. % Cum. Pref. (Re 5 4h 43 44% | 44 5 — 5 — 51 ic 

duced from 5% since 8lst Deo., 1906) 
a 
* Unless otherwise stated, al! shares are fuily paid. t Quotations on Liverpool Stock Exchange. 
CP 2 — 


Bank rate o Discount 5 per cent. October 20th. 1910. 
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STREET-LIGHTING COSTS. 
Bv C. TOONE, 


(Concluded from page 860.) 


Analysis of Annual Costs.—Owing to the very divergent 
and varying factors going to make up these costs, no useful 
end will be served by attempting to analyse completely the 
average costs shown in Table I, especially as such dissections 
have been demonstrated from time to time in the past. It 
has been pointed out that the charges gre in many cases 
unsuitable—being too high or too low, as the case may be— 
so that logical resolution of costs would be impracticable in 
such instances. Generalisation in the present respect, even 
where not impossible, is. at least too cumbersome to be of 
practical value, but the subjoined information will enable 
every engineer rapidly to determine a reasonable annual 
charge for various lamps in his own district. The prices, 
&c., stated below are based on current estimates and assume 
purchase and handling in fairly large quantities, such as 
would naturally be required in the working of a street 
lighting system. 

The total annual cost A per lamp (in pounds) may be re- 
garded as made up of the following items :— 

= capital charges on the installation cost of cable, 
switches, poles, lanterns, lamps, &c. (if there be » lamps per 
pole, the charges on the first four items are equally divided 
between the » lamps) + renewal charges (mainly of filament 
lamps. but inclusive of all necessary repairs) + carbon costs 
in the case of are lamps + energy costs + attendance costs, 
including the renewal of filament lamps, ** trimming " are 
lamps, and so on— 


E. H R H (e + f) 
= Ie / 1 3 
CC 
H.W B 365 v 
1.000 240 240 
C H /R BW 
= £ —_(p / eee, (our e RH 
* 100 pde 240 0 e 1000 
+ a2 4, 
where 4 = attendance charge per diem (pence). 


B = cost per B.T.U. (pence). 


C = capital cost per lamp, as above defined (pounds). 

S per cent. depreciation per annum: p = per cent. 
interest per annum. - 

e, f = cost per hour for +% and —* carbons respec- 

tively (pence). 

H z burning hours per annum (fig. 5). 

L = life of lamp (hours). 

R = cost of renewal of lamp (pence). 

w = lamp consumption (watts). 


To enable the ready computation of each of these cost 
items the following notes are presented. Their purpose and 
method of use is obvions ; such comments as are necessary 
are included in each section. 

1. Capital Costs —(a) Cables.—In figs. 6 and 7 are 
shown the net costs of varions grades of cables suitable for 
incandescent lamp and arc lamp circuits respectively. The 
cables are assumed throughout to be of high conductivity 
copper, tinned and covered with pure and vulcanised rubber, 
taped, braided, and the whole treated with preservative 
compound. These cables are, of course, only intended. for 
use as distributing leads to the lamps from the main cables. 
The copper section assumed in each case is as below, this 
being the usual standard allowance, assuming a current 
density of 1,000 amps. per sq. in. 


Arc lamp cables. 


Incandescent lamp cables. 
Current capacity. Copper section, 


Current capacity. Copper section. 


0°62 amps. No. 22 S. W. G. 30 amps. 3/20 

102 „ No. 20 S. w. G. 4˙9 „ 7/214 
Y8l „ No. 18 S. w.. TO „ 7/20 

322 „ No. 16 S. W. G. 195.3 7/18 

5˙03 „ No. 14 S. w. Gd. 2 7/16 

N50 „ No. 12 S. W. G. ares — 


(b) Switches—In the following table the knife switches 
are presumed to be of quite plain, but strong, construction, 
and mounted on slate slabs without enclosure of any descrip- 


^ 
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tion. Such switches are suitable for installation in the 


pedestals of arc lamp poles. 


Current capacity 


of switch. Voltage. Cost. Type of switch. 
Up to ö amps. 200 1/3 single pole. Ordinary. 

3/6 double pole. Tumbler. 
„ 10 „ 200 2/6 single pole. E 

7/- double pole. 5 
„ 10 200 . A 4J- single pole. 

10/- double pole. Watertight 
tn ccs 250 12/- to 15/ D.P. knife. 
„ eee 400 to 500 5j- to 7/6 S.P. knife. 
iv 09D. cas 400 to 500 9/- to 17]- D. P. knife. 
„ 50 „ 400 to 600 70 to 15]- S. P. knife. 
„ 50 „ 400 to 600 14/- to 30% D.P. knife. 


In many cases the switch costs will be higher than tlie 
above, which are the minimum, consistent with reasonable 
quality of goods. 

(c) Poles.— The cost of poles is very variable, on account 
of the wide range of variation in weight of poles of given 


"LEE 
T 
KEN 
RUF 
17 
Zr 
É 


4 6 $ 
Amperes (at 1000 A. / 0. 
FiG. 6. 


height, and on account of the differences existing in the 
complexity of various designs. Taking heights, from the 
ground-level to the centre of the lamp, of 20 ft. and 25 ft. 


CPT Tory 
TELE 
TL 


ni F 
: VV 
, 
Leo 
TA 
3 
$n 
20 
0 


15 
Amperes (at 1000 à fo") 
FIG. 7. 


as standard, the cost per pole, on a per dozen basis, of various 


arc lamp poles is :— 
Slightly orna- 


Dead mental head Medium Highly 


plain. and pedestal. ornamental, ornamental, 
20 ft. (each) ... £3 10 445 0 £10 4 14 to £17 
25 ft. (each) ... 4 0 5 10 10 15 to 18 


If less than one dozen of these poles be required, their 
cost will be increased by about 20 per cent.; incandescent 


— 
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lamp brackets can be fitted to such poles at a cost of from 
10s. 6d. per bracket upwards, according to the complexity 
of the latter. Lattice poles are seldom employed in street 
lighting in this country; their cost for a height of 25 ft. is 
about 10s. per foot. Poles from 12 ft. to 15 ft. high, suit- 
able for use with incandescent filament lamps, cost £2 to £3 
each (on a per dozen basis) if reasonably plain, and from £4 
upwards if ornamental. 

Cost of Hoisting Gear.—Arc lamps are frequently equipped 
with hoisting-gear to allow of their cleaning, &c., at the 
ground-level. 

Simple winch and rope equipments (entirely outside the 
pole) cost £1 to £2 complete ; counterbalance weight types 
of hoisting gear (excluding rope) cost £1 to £2; flexible 
steel rope, 4 in.-] in. diameter, costs 10s. to 15s. per 100 ft. ; 
hoisting winches cost 10s. up to 20s. (in heaviest builds) ; 
rope guides (as used with lattice poles), 15s. to £1; lamp 
cradle“ for top of mast (as used with lattice poles), 25s. 
to 358. ; arc lamp “ couplings" with “ strain release, £1 5s. 
to £2 58. 

(d) Launterns.—The cost of plain standard lanterns 
suitable for street service, and excluding lamps and lamp- 
holders and all labour of fitting, is as follows. To take— 


One lamp. Two lamps. Three lamps. Four lamps. Five lamps. Six lamps. 
108. to 20s. 178. to 24s. 188. to 268. 20s. to 30s. 258. to 358. 308. to 458. 


A lantern and globe for small Nernst lamps costs 7s. to 
10s., while the more elaborate. pattern frequently employed 
to give Nernst lamps the external appearance of small arc 
lamps costs :— 

For the 4-amp. lamp, 25s. 
For the 1-amp. lamp, 30s. 


For the (3 X 4) = 14-amp. lamp, 65s. 
For the (3 X 1) = 3-amp. lamp, 70s. 


(e) Lamps.—The current average costs of various filament 
lamps by standard makers are given in Table VI; these 
prices are the net terms obtainable, buying in fairly wholesale 
quantities. The c.p. in Table VI may be taken as Hefner 
C. P., though the cost of British-made lamps of the same 


TABLE VI. 

Voltage. Candle - power. — — 
16 25 92 50 100 150 200 800 400 

50 Metall fil'm't J 1/2 1 2/5 — — — — — 
Metallic „ 2/ 2/5 2/5 33 — — — — — 
100 Meteln fil'm't 1/2 1/6 1/10 2/5 4| 72 — — — 
Metallic „ 2/3 2/3 2/5 3/3 5/5 8- 10/10 14/10 18/10 
io Carbon fil'm't 1/3 n 3|. 92H 10 77 E 
Metallic „ 2/3 2/7 2/10 3/7 6j- 8/5 10/10 14/10 18/10 
200 J Carbon fil'm't 1/5 io 2/1 2/10 4/7 7/7 — — — 
Metallic „ — 3f- 3/3 3/10 6/10 9% 12/- 16|- 20 / 
250 5 8 fil'm't 1/5 M10 2/3 3/ 4/10 8/- 12 — — 
™ | Metallic „ — 3/3 3/6 4|. 7/2 9/8 19]. 16/. 20[. 


nominal c. P. (i. e., N English c. P., instead of & Hefner C. P.) 
is usually the same. The high-c.P. metallic-filament lamps 
are very little more costly than the carbon-filament lamps of 
equal c. P., and the former have almost entirely supplanted small 
enclosed arc lamps. In general, arc lamps are the most 
economical artificial illuminants when units of 500 c.r. or 
more can be employed (see also fig. 8). 

The usual costs of complete Nernst lamps and of Nernst 
burners alone are as follows :— 


Current capacity, amps. 1 j 1 14 3 
Approximate C.P. (see also 
fig. 9) M .. 50 100 210 300 500-600 
Cost complete Bs. 20s. 20s. 558. 60s. 
Cost of burner alone IS. 6d. 28. 6d. 38. Three Three 
of 2s. of 3s. 


The cost ef arc lamps of given type and current capacity 
varies very greatly with the maker, with the type of control 
adopted, and with the general strength of parts and quality 
of finish. The data of Table VII take these variables into 
account as far as is possible. Where quantities of lamps are 
to be purchased these costs may be reduced by 20 per cent. 
Table VIII, under the same conditions and limitations, 
shows the usual cost of the more important accessories of arc 
lamps (excluding hoisting gear, &c., which has already been 
dealt with under ** Poles,” section (c) ). 

Interest and Depreciation.—Five per cent. per annum is a 
reasonable interest allowance on the above capital costs. 


Depreciation charges are less easily determined ; reasonable 
averages are :—On main cables, 9 to 4 per cent. ; on branch 
circuit cables, 5 to 6 per cent.; on switchgear, 5 to 10 per 
cent.; on poles, 5 per cent.; on lanterns, 5 to 10 per cent.; 
on arc lamps about 10 per cent. (determined by obsolescence 
as well as deterioration) ; on resistances, chokers and mis- 
cellaneous accessories, 5 to 7 per cent. 


TABLE VII. 
— D. C. — 7 —— 4. c. — 
Single Twin Single Twin 
Type of lamp. carbons. carbons. carbons. carbons. 
Open. 
3—8 amperes.. .. £3 15— £4 — £4—£410 — 
M 10 = . . £4 10— £6 — £4 15—46 — 
ean, urning 
E houra } £4 10 — £4 10 — 
„ 20—30 2: — £5— £6 10 — £5—48 
n 50 9 mom £8 10 Sr = 
Enclosed 
14—2 amperes £2 £2 10 £2 5 £3 
3 „ £2 £3 Q £3 0 £5 
41 „ £3 £3 15 £310 £45 
5—6 : £3 £5 0 £4 0 £6 
8 „ £4—£4 10 — 25—45 10 — 
10 " — — £5 10 — 
Mean £3 10 £5 0 £410 £510 
Flame. ` 
Mean, 8 burning hours £6 0 
» ” 9 £6 10 
. i : i 35 i D.C: and A.c. 
„ 20 T " £8 0 
» 30 " " £10 0 


Cost per 1000 CP. Hours (pence) 


3 4 5 
Cost per B. T. U. pence. 
Fia 8. 


2. Renewal Charges.—The present net costs of vario 
incandescent filament lamps have already been given (Table VI. 
Table IX gives some idea of the useful and ultimate life of 
various filament lamps; it should be noted that it is advis 
able to run Nernst lamps till failure of the glower occu 
Nernst ballast resistances usually last 1,000 burning hour 
Owing to their non-blackening properties, tungsten lam 
may be run till failure, but tantalum and carbon lamps should 
not be run long after the c.P. falls below 75-80 per cent. d 
its original value. The data of Table IX taken in conjunction 
with fig. 5 and Table VI show the allowance to be made pet 
annum for glow lamp renewals. Notes have been made 1m 
the previous section regarding arc lamp depreciation. . 

The life of carbon lamps is very dependent on the efficiet 
at which the filament is run and on the maximum exe 
voltages to which it is subjected. How great this variation 
in life may be is shown by the following data :— 


Efficiency (watts per c.p.) 


45 
4'0 
3°5 
3°0 
2˙⁵ 
2˙0 


Life (till failure). 


On constant On 4 per cent. abore 
voltage. normal voltage. 
2,200 hours 1,300 hours 
1,550 „ 850 „ 
1,000 „ 600 „. 
600 ` 380 — 
300  , 200 
150 — 295 „ 


2 a ra pa P ——ͤ—— —— SI E 
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3. Carbon Costs.—The carbon costs per annum for a lamp 
of given type and current capacity depend on the quality of 
the carbon employed, on the burning hours for which the 
lamp is designed and on the care with which pieces of broken 
carbons, positive stumps and so on are utilised. The type 
of lamp naturally exercises the most profound influence on 
the carbon consumption per hour, and on the cost per annum. 
The less free the access of air to the arc, the less the wastage 
of carbons by mere burning. 


TABLE VIII. 


Safety 

Line resistance. coll or 

For gubstnl. 

use in Weather resist- Trans- Main Globes. 

pedestal. proof. Choker, ance. former. solenoid, Inner. Outer. - 
Open lum u. — 
* 
lus. to œl £2 5 Safety £3 10s. — Ts. to 10s. 
20s. up to , coil to (round) 
to 30. £2 10 amp. (A. C.) £T , to 10s. to 15s. 
, (oval) 
Bnclosed lump.—- 
203. to Circa 258. to About  8to20 © Lis. ls. 

308. 42 £2 308. amps. to 28. to 
(4 to 6 Subst. 40 to 100 (mean) 2s. n. 
amps.)  resis.] cycles per sec. 

(D.C.) 
Flame lamp.— 
10s. to £110 £265 £3 1 to 4 — 28. 

408. to (10 amps. Econo- 5s. 

£2 10 amps.) misers, 
6d. each. 


* 5s., if contained in lamp case. 1 10s., if contained in lamp case. 


t If long-series groups of lamps (e.g., 40—50 in series, as in American practice), 
substitutional resistances are unnecessary, the rise in pressure across the 
terminals of the remaining lamps, occasioned by the extinction of a few of the 
group, being quite immaterial ; a simple cut-out switch is then all that is required. 


The annual cost of carbons depends to some extent, and 
frequently to a very considerable extent, on whether the 
current supply is direct or alternating. Though, for the 
same length of carbons, the burning hours of A. C. lamps are 
shorter than those of D.C. lamps, the annual cost is usually 
somewhat less in the case of the former owing to the 
lower temperature of the carbon tips (and hence less 
mere burning away), and to the smaller, and hence cheaper, 


A 


— 


carbons employed (see Table X and fig. 10). Alternating- 
current arc lamps are usually of higher current capacity 
than direct-current types (owing mainly to the lower c. p. 
per ampere of the former ; see figs. 3 and 4). 

The carbons for enclosed ares are usually both solid 
(whether a.c. or D.C. supply), otherwise both are cored ; the 
positive of D.C. open arcs is cored and the negative solid, or 
both carbons may be solid; both the carbons of a.c. open 
arc lamps are cored, as also are the carbons of b. C. or a.c. 
flame arcs. The diameter of the carbons in lamps of given 
type and current capacity varies somewhat according to the 
maker, but the curves of fig. 10 form a reasonable basis for 
general estimating purposes, and will be found to agree with 
the practice of all leading arc lamp manufacturers. 

Arc lamp carbons may be divided into three grades, the 
best of which costs from two to three times as much as the 
cheapest. The finest grade is used in interior lighting 


- 


— 


1 


where extreme steadiness of burning is essential; the 
intermediate grade is used for less important interiors, 
or for special exterior lighting; the third grade is 
suitable and generally employed for street lighting. 
This grade, while still of good quality, is subject to 
occasional sputters or flickers in burning ; in most streets 
such are quite unimportant. In Table X are given the net 
costs per 1,000 ft. of the cheapest reliable carbons, of 


TABLE IX.—LIFE AND MEAN EFFICIENCY OF FILAMENT LAMPS 


Ultimate life 
(till failure) 
pe 


Useful life (20 per cent. 
fall in c. p.) 
TENDRE 
D.C. A. C D.C. 


1,000*  1,000' up to 1,500 1 
4 4 4 


Type of lamp. 


A.C. 
5500 
4 


Carbon (see also text), hours 
Mean watts per C.P.  ... 


Tantalum, hours 700T 500 up to 1,000 700 
Mean watts per C. P. 17 17—20 1˙8—2˙0 1˙9—2˙2 

Tungsten, hours e. 1,500 1500 up to 2,500 2,500 
Mean watts per C. p. 12—1˙4 1˙2—1˙4 12—1˙5 12—1˙5 

Nernst, hours s .. 520 2601 750 700 
Mean watts per C.P. ... 19$ 22 2: 24 


* For lamps with frosted bulbs, reduce this life by 40-50 per cent. 

1 Reduced life on A. C. here due to mechanical disintegration of 
filament. 

1 Reduced life on A.C. here due to electrolytic decomposition of 
filament. 

$ During the first few hours of their life Nernst lamps may show 
an efficiency of 0°88 watt / c. p. with horizontal glowers, and 1'4 
watts per C.P. with vertical glowers. 

The life of Nernst ballast resistances is about 1,000 hours. 


TABLE X.—NET CARBON CQosTS— PER 1,000 FEET, 


Dia. Enclosed. Open. Yellow flame.* 
mm. Solid. Cored. Solid. Cored. Ordinary Metal 
core. core, 

E s. d. k s. d. £ s. d. £ s.d. 4 s.d. 4 s. d. 

5. 120 12 01 201 20 2 00 0 3 0 9 

T. 113 6 113 6 1 5 6 1 5 2 12 0 4 4 0 

9. 2 8 0 2 8 01120 1120 312 0 5 12 0 

11. 3 00 3 0 0 2 0 0 2 00 41418 0 618 OQ 

13. 318 0 318 0 2 8 02 8 0 6 8 0 8 8 Q 
15. 4 8 0 4 8 0 216 u 216 0 7 12 0 — 
17. 3 12 0 6 4 0 3 10 0 3 16 0 10 0 0 — 
19. 6 120 7 4 0 4 4 0 412 0 12 10 0 — 
21. 8 0 0 816 0 5 4 0 5 12 O — — 
25. 12 0 0 13 5 0 7 4 0 7 16 0 — — 


to these costs for white flame carbons. 


* Add 10 to 124 per cent. 


EN 
KSERA 
AW Bee m 


FIG. 10. 


various types and sizes suitable for street lighting ; these data, 
together with fig. 10 and the subsequent paragraphs, enable 
the rapid estimation of annual carbon costs. | 
The usual “ burning hours” (7.e., hours of burning before 
re-trimming becomes necessary) of various types of are 
lamps are as follows :— 
OPEN ARCS. 


8 TT From 10 to 20 hours 


Single carbons 
From 30 to 60 hours 


Twin carbons (long-hour pattern)... 


ENCLOSED ARCS. 


Single carbons (short-hour patterns) From 30 to 40 hours 
- - (ordinary patterns) From 70 to 100 hours 
T win carbons ... "t bos MES From 100 to 200 hours 
. up to 300 hours. 


FLAME ARCS. 


From 8 to 15 or 20 hours 


Single carbons 
From 15 to 30 hours, 


Two pairs carbons... iss ies 


——————————ñ—ñ———eLDö[ͤ¹w»ñ— a 
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It is not advisable to employ enclosed arcs having longer 
burning hours than 100-150 hours, since by the end of this 
time the interior of the globe requires cleaning (or very 
inefficient operation results); under such conditions, re- 
trimming involves practically no added expense. When 
desired, the burning hours of any given type of lamp can 
be somewhat extended, though at the cost of efficiency, by 
using larger carbons or reducing the terminal voltage at the 
lamp: legitimate means of increasing the burning hours are 
by using longer carbons (involving a longer lamp) or harder 
carbons (the latter course will again entail a lower efficiency, 
though the carbon cost will be reduced, “ retort ” carbons 
being cheaper than “ soot ’’ carbons). 

The carbon consumption per hour depends not only on the 
quality of the carbons but also on their diameter (the con- 
sumption being proportionately less in the larger sizes) and 
very greatéy on the degree of enclosure of the arc. The 
figures given in Table XI are reasonable averages ; the low 
consumptions in the case of enclosed lamps can, however, 
only be secured if proper enclosure be obtained. Negligence, 
even in so apparently small a detail as the size of the carbon 
guide-ring in enclosed lamps, to the extent of 4 mm. excess 
clearance, may increase the carbon consumption 5 to 10 fold. 

From the information of Table XI and a knowledge of 
the burning hours per annum (see fig. 5) the total annual 
carbon consumption at once follows. In a well managed 
system considerable economies may be effected by the 


TABLE XI.—CARBON CONSUMPTION PER HOUR. 


Upper. Lower. Total. 
m : 
mm. in. mm, in. mm. in. 
D.C open are.— 
Soot carbons 138 055 152 0'80 29°0 1°15 
Retort carbons . 12' 019 11°6 046 239 095 
Average ... uis ee 126 050 126 050 325727 100 
A. C open arc.— 
Both carbons cored . . 149 059 167 066 31˙6 1°25 
Lower carbon solid .. 137 O54 14°33 v56 280 1°10 
Enclosed arc.— 
Both carbons solid ... 18 9072 0R «032 2˙6 O10 
Both carbons cored .. I 1 0014 12 00417 23 009 
Flume are.— 
D.C. plain carbons — — — — 86 34 
D. C. coppered carbons... — — — — 68 2˙7 
D.C. metal-cored carbons... — — — — 89 3°5 
A. C. metal-cored carbons... — — — — 64 2˙55 


systematic utilisation of “stumps” ; it is increasingly common 
to arrange that the remainder of the positive carbon can be 
inserted in the negative holder when trimming the lamp, 
thus involving one new carbon per trim. In other cases 
stumps may be utilised in lamps at other parte of the system, 
or at the central station, where more frequent trimming is 
but a slight objection. 

As a rough guide it may be taken that the annual carbon 
cost, exclusive of labour of trimming and so on, should be 


For Open arcs 
Enclosed arcs 
Yellow flame arcs 
White flame ares 


From 15s. to 30s., rising to 40s, 

From 4s. to 10s., rising to 20s. 

From £3 to £4, rising to £5. 

From £3 10s, to £4 108., rising to £5 10s, 


4. Energy Costs.—The wattage of metallic-filament lamps 
is very frequently stamped on the lamp bulb, this being an 
increasingly common method of rating (though not desirable 
as the sole rating). Nernst lamps are usually rated by their 
current capacity, whence their wattage at once follows, but 
carbon-filament lamps are still generally denominated by 
their candle-power alone. Hence the desirability of the 
efficiency data included in Table IX; its use enables the 
deterinination of tlie wattage corresponding to any particular 
C.P. a8 obtained by a given lamp. 

The wattage of are. lamps depends on their current con- 
sumption, on the manner of their connection, and on the 
voltage of supply. The wattage consumption of the arc 
+ all series resistance must be considered in the present 
connection, so that 


where W = wattage here required, v = voltage of supply, 
n = number of lamps in series across v volts, C = current 
consumption of the group. 

By far the greater number of British systems have now 
200-220-volt supply, most having also 440-200-volt circuits ; 


the remaining systems usually supply at 100-120 volts, the 
high-tension circuits then being 220-volt, and in nearly all cases 
street-lighting arc systems are run off the highest available 
supply pressure. Tables III and IV show the terminal 
voltages required by various patterns of arc lamps and the 
usual grouping on various supply pressures; Table IVA shows 
the average current capacity of the several types of lamp at 
present in commercial use. 

As an average of some 150 cases (all British systems), the 
mean price per B.T.U. for ordinary lighting is 47d. ; the 
corresponding charges for street lighting and power are 2˙7d. 
and 2:0d. per B. T. U. respectively. These values are shown in 
fig. 1, which also represents the relationship existing between 


the prices per unit for lighting and power and for ordiuary 


domestic lighting for various values of the latter tariff. The 
power rates here referred to are those charged to fairly 
small power users; large works and other bulk consumes 
can usually arrange special and much lower rates. 

5. Atlendance Costs. — These are so variable that little can 
be done by way of forming a general estimate of their mag- 
nitude. ” In many works arc-lamp systems are installed, and 
skilled labour being ready to hand, and all the lamps being 
within a small area, the labour costs for trimming aud 
cleaning are almost negligible. Street systems are, of course, 
much less favourably situated ; the cost of mere inspection 
is now appreciable, and the trimming labour cost depends on 
the burning hours and type of lamp, on the distauce apart 
of poles, and on the general shape of the arc-lighted district : 
it also depends on whether the lamps are lowered to the 
ground for trimming or whether lattice ‘ towers” are used : 
in the latter case the height of poles has an influence on 
the labour cost. As a rough guide, it may be taken that 
with open or flame arcs 10 minutes is spent, either every 
day or every other day, per post; enclosed arcs need abont 
15 minutes per post once a week. Allowing 20 to 25 pests 
per mile (in important streets more will be required), tle 
time to be allowed per pole for collecting tools, cloths, £c. 
and walking to the next pole is about 2 to 3 minutes. Two 
men, or a man and a boy, will be required in each clanng 
party, and the labour required is moderately skilled. 

The attendance charges in filament-lamp systems at 
much less, and merely cover periodical inspection, cleaum: 
lantern panes, and renewal of broken lamps. Miscellaneous 
repairs must be allowed for in both the above cases. 

These notes may be relied upon as fairly represeutue 
average current practice and conditions in street lighting. 
Naturally, universal applicability cannot, be secured, but the 
author hopes and believes that this information, the collection 
of which has proved a sufficiently difficult and tedious matt. 
will be of value to many of his fellow-engineers. 


COSTS UP TO DATE. 


By INTERESTED. 


“Can you give me the cost of our new extensions Up te 
date, showing the amounts already expended on the different 
sections ?" Some few years back, when that question wa 
first put to me by my chief, a kind of a cold shudder pare! 
over my body at the mere thought of wading through mat} 
papers and books in order to collect the various sums. N. 
thanks to a better system of cost keeping, the informato? 
can be obtained in a few minutes. It is all very well w 
await the completion of any large job before being able to 
arrive at the actual cost of same; but how often some fobs 
are disappointed with results. On occasion, the total cos 
of some work exceeds the estimate, and then much tme. 
and sometimes temper, too, is wasted in going through ti 
sheets, cost sheets, &c., in connection with the job to f 
out where the excess has taken place. But it is to an 
then to correct any waste, whether such be time or matt 
By a few minutes’ extra work, and a little paper or 8 50 
cards, this annoyance, and now and again loss, can 

avoided, and the cost can be seen from week to week 8 
the work progresses, | 
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The following short description of one method may prove 
of some little service to others. It is not a detailed 
description of a whole system, but only sufficient information 
to show just how the figures relating to the cost of any 
work may be so arranged as to show at a glance, almost at 
any time during the progress of same, the total from the 
commencement, as well as the amonnts expended on the 
different sections. 

In the first instance, each workman makes out a weekly 
time sheet, or the foreman does so for him, and sets out 
thereon details of work on which he has been engaged 
during the week, showing the number of hours spent on 
each portion of the job. A job-order number is given to 
any section of which a separate cost is required, in order to 
save a deal of unnecessary writing. These are forwarded 


to the office (say) on the Thursday evening every week for 


the purpose of making up the wages, and also for abstracting 
therefrom the sums to be allocated to the various sections. 
All goods used or taken from the stores are booked out by 
the storekeeper in his issues book, and also in the man's job- 
order book, which bears a number corresponding to his 
check. Every man has one of these books, which is placed 
in a book-rack near by the time recorder or time checks, and 
in it he enters his hours of work from time to time on the 
opposite page to that on which the goods are booked, and the 
foreman enters instructions here also as to what work the 
man must proceed with when finished with the present job. 
Two sets of books are in use at one time: one set each week. 


The goods entered in these books are transferred weekly, or. 


as often as may be desired, together with the wages from the 
weekly time sheet, to the cost cards. One card is made out 
for each job-order number representing a portion of the 
work. ! 

From these cost cards the total of any section can be 
obtained by just totting up the wages and material columns, 
but to get at the total cost, as well as the sectional totals, 
from the commencement, necessitates a special card or sheets 
and a few minutes’ extra work. All the same, the infor- 
mation obtained is well worth the tronble. The card may 
be arranged as follows, and in order to make the illustration 
more intelligible, the card is shown in two halves, with some 


Job.—Laying H.T. Feeder in North Street. 


WEEKLY ENTRIES, 


Job Petty cash 
Werk order and i 
ending No. Labour. Material. sundries. Totals. 

£ m. d. E s. d. £ s. d. E s d. 
Jan. 2/10 2.016 12 8 3 375 4 0 0 4 10 387 17 1 
2,017 7 6 9 518 10 4 0 7 3 526 4 4 
19 15 0 893 14 4 0 12 J 914 1 5 
Jan. 7/10 2,016 110 6 13 9 3 — 14 19 9 
2,017 10 14 11 365 6 10 0 5 8 376 7 5 
2.018 5 2 2 14 8 1 0 3 6 19 13 9 


16 7 7 393 42 0 9 2 111 CO 11 


First HALF. 


imaginary figures filled in. No. 1 shows tlie weekly figures 
transferred from tlie job-order cards, and No. 2 gives tlie 
totals. for labour, material, sundries, &c., on each section 
from the commencement, also the total of the whole lot. 
Of course, entries could be made daily, weekly, monthly, or 
arranged in any way to suit the requirements of any particular 
job. 

The advantage of this arrangement is that an eye can be 
kept on the figures as they grow, and any waste or extra- 
ordinary expense is checked before it has grown too large. 
The extra trouble and small additional expense for stationery 
is nothing compared with the benefit obtained by watching 
the cost of a job as it proceeds. 


Patent Restoration.—According to a notice in the 
London Gazette of November 25th, an order has been made restoring 
Letters Patent No. 14,851 of 1906 granted to Kjobenhavns Telefon- 


Aktieselskab for Improved apparatus for the automatic distri- - 


bution of the operating service in telephone exchange.“ 


REVIEWS. 


Elementary Teleyraphy. By H.W. PENDRY. London: 

Whittaker & Co. Price 28. 6d. 

A certain individual whom is is usual to credit with wis- 
dom to an abnormal degree, is said to have given vent to a 
remark some time ago in which he bewailed the apparent 
lack of finality in the making of books. So far as the 
present reviewer's experience goes, that remark holds good 
at the present. time, especially as regards books on telegraphy, 
and telephony. It almost seems tliat books on one or other, 
or both of the subjects, appear weekly, but they are, most of 
them, no doubt justified, for this particular application of 
electrical science, albeit one of the oldest, if not the oldest, 
application, continues to thrive, grow and become rejuvenated 
day by day. It is a strange fact, too, and one which, could 
one but fathom it, may not be entirely without some psycho- 
logical significance, that the majority of such books are 
written, not, as one would most naturally expect, to chronicle 
the progress made in the science, or for the guidance of 
others interested therein, but rather to help more or less 
juvenile or other aspirants for honours to pass one or other 
of the many examinations which are held from time to time. 
This condition of affairs appears to exist in many professions, 
and one is led to inquire whether, at this advanced stage of 
our civilisation, the race is not becoming affected, or at least 
influenced, by some similarity of circumstances with that 
peculiarity of Orientalism which gave rise at a somewhat 
earlier period to tlie examination system of the Chinese. 

Mr. Pendry's book is a contribution to the examination 
literature of the subject which we feel must be ungrudgingly 
welcomed, as, although the author says a lot which has been 
said before, he says it in a new way, which is always suffi- 
cient excuse for the appearance of a new book on an old 
subject, as even threadbare ideas and thoughts clothed in 
novel diction may reach and appeal to many who could not 
be edified by the manner in which such ideas have 
previously been expressed. Further, forasmuch as this book 
is the latest to appear on the subject, it contains much 
information which has not been published before. 


Estimate,— £ 1,506, 


TOTALS FROM COMMENCEMENT. 
Petty cash 


Labour, Material. Sünde: Totals. 
£ s. d. £ s. d. E s. d. 4 s. d. 
Trenching and conduits 12 8 3 375 4 0 O 410 387 17 1 
Cable and jointing up 7 6 9 518 10 4 0 7 3 526 4 4 


—— - ———e 


0 893 14 4 012 1 914 1 5 


— — — MM ——— — — 


Description, 


-———— u — — — 


19 15 


38 0 4 10 402 16 10 
883 17 2 01211 902 119 
0 3 6 1913 9 


Trenching and conduits 13 18 9 
Cable and jointing up 18 18 
Draw boxes ... Ee ay o» 2 


37 2 71,2586 18 6 ] 1 31,325 2 4 


— — 


—— 


SECOND HALF, 


The reviewer experienced a distinct sense of pleasure in 
reading Mr. Pendry’s book. His writing is good, and what 
he has to say is very clearly expressed. The evolution of the 
formule: to which he introduces the student, and the way in 
which he shows the derivation of each factor, show him to be 
a careful teacher. In fact, the book shows evidence of much 
more careful thought than one finds in many other books of 
the same type. 

The volume is written specially for the needs of those study- 
ing for the ordinary grade of the City and Guilds examinations. 
It includes an introductory chapter on units and formule, 
chapters on Batteries, Lines, Telegraph Systems and Tele- 
graph instruments; and to each chapter is appended a 
series of questions bearing on the subject matter dealt with 
therein. Some 17 pages are devoted to that most recent 
and economical development of the Morse system—viz., 
central battery systems. In these, the author describes 
direct and omnibus circuits, duplex circuits, Wheatstone 
circuits, all worked from a battery at one office, and a 
central battery repeater, whereby two stations, many 
miles apart, are enabled to communicate with each other 
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by means of but one battery fixed at some intermediate 


p oint. 

The illustrations are from good blocks, but the diagrams, 
although perfectly clear, are not, in some cases, quite so 
well drawn and lettered as the general appearance and 
. printing of the book would lead one to expect.—R.M.H. 


Calculations in Teleyraphy and Telephony. By H. P. Few. 
London: S. Rentell & CO. Price 2s. net. 


Some time ago we published a review of an earlier book 
by the same author, in which these subjects are treated from 
a point of view rather different from that taken in the 
present case. Mr. Few certainly recognises the desire of 
all studente, not only to show their knowledge to the 
examiner, but to show it in the way most acceptable to 
them. In this book Mr. Few takes as his text a rather 
plaintive wail uttered by certain examiners in one of their 
recent reports, to the effect that in past City and Gnilds 
examinations but a small percentage of studentg were able 
to cope with questions involving even an elementary mathe- 
matical knowledge. The author, therefore, sets out in the 
present book (which is uniform with his previous one) to 
help students to achieve something like facility in handling 
problems involving calculation ; wherefore we find in its 
pages many of those cherished little knotty ones so dear to 
the heart of every examiner who endeavours to ascertain the 
extent of the student’s knowledge—or lack of it—for it is 
not always clear which purpose is in the mind of many 
examiners or writers of questions. However, be that as it 
may, our author should presently earn the gratitude of 
examiners to the extent that his efforts should at least 
enable them to adopt a happier tone in their reports, and 
no less the gratitude of students in that he affords them an 
opportunity to frame their answers in the style which he 
adopts in his model answers to questions, the like of which 
occur year by year. 

The book is divided into five sections dealing separately 
with questions in both subjects, from the ordinary, honours 
grade, and miscellaneous examinations held from 1900 to 
1910, and all the solutions are fully worked out in detail, so 
that any student who is not in a position to avail himself of 
a qualified teacher should find the book particularly useful. 

Perusal shows that all time-honoured stock problems, 
beloved of examining boards, with their apparently un- 
limited variations, such as joint resistances, joint capacities, 
bobbin windings, stresses on poles, stays and wires, batteries 
(with their subtly regimental methods of grouping, such 
as one is glad to be spared in ordinary life), are fully treated. 
Apropos of the latter, may we say that we once heard of an 
experienced examiner, who was so obsessed with the multi- 
tudinous variations of this little pet problem, that, having 
become tired of forming fours, sixes and eights, &c., with 
various numbers of cells with all sorts of impossible E.M.F.'s 
and resistances, and, moreover, deeming that should this 
problem fail to appear on examination papers, the whole 
electrical world would cease to revolve, he retired, and is said 
to have spent the remainder of his life somewhere in the 
neighbourhood of Hanwell, with his whole mind—or what 
was left of it—concentrated upon an attempt to frame a 
question in which one cell was to be grouped in divers ways 
with itself. We believe that his end was not altogether a 
peaceful one. 

It is observed that Mr. Few has dealt with the questions 
in datal order, and that, therefore, variations of the same 
questions are scattered throughout the book. Doubtless a 
convenient arrangement for the author, but one which, the 
reviewer thinks, cannot be so convenient to a student, whose 
studies would be more consistent were all questions of the 
same nature grouped together. An arrangement such as 
this would have added not inconsiderably to the utility of a 
very useful book.—HR.M.H. 


Light Railway Orders,—The B. of T. has confirmed 
the Portsmouth and Hayling Light Railway (Extension of Time), 
and the Weston-super-Mare Junction Light Railway Order, 


THE MANCHESTER STEAM USERS’ 
ASSOCIATION REPORT. 


THE annual report of this Association has just been published, and 
contains some useful matter. In the first place, there is a revised 
copy of the well-known boiler-house poster of advice to boiler 
attendants. 

One bit of advice is that mechanical stokers should not be used with 
forced draught ifthe water is sedimentary or greasy, or otherwise the 
furnaces are almost sure to bulge or groove. Such bulging is apt 
to be slow, whereas collapses from shortness of water are sudden. 
There is no harm in repeating the advice for hot furnace plates— 
viz., to cool both sides by opening the doors, without disturbing the 
fires, so as to pour much cold air through the furnace, and to close 
the stop valves of other connected boilers and ease the safety valves 
of the distressed boiler so that priming may take place in it and 
thus quench the hot plates by the rising froth. All feed should 
also be turned on. Experiments have shown that no increase of 
pressure results. As a fact, if so much of a furnace crown has 
become sufficiently hot to raise steam enough to markedly raise the 
pressure, the furnace plate would already have collapsed. 

It is a piece of needed caution to keep open the safety valve before 
loosening any manhole or mudhole cover. Not merely should the 
lever be raised; the valve itself must certainly be off its seat, for 
the weight of the valve is quite sufficient to retain so much steam 
that when a manhole cover is lifted there will be a scalding outrush 
of steam. This will happen whenever the brickwork is still hot 
and there is a little water left in the boiler. The blow-off is 
properly shut to prevent another form of scalding, and it would, 
perhaps, be good practice to fit a l-in. cock on every boiler to 
be opened before a manhole is loosened, so as to ensure exactly 
atmospheric pressure inside the boiler. Obviously, the water gauge 
cocks might be used for this purpose, but they are not so used. A 
simple cock on the boiler crown, or front, or on the manhole cover 
would be more insistent as a warning, and it ought to have a chained 
rod for thrusting through in order absolutely to prove that the 
steam space is open to the air. 

A special paragraph is given to steam pipes. Oracking noise 
in steam pipes indicate water and an explosion may occur at any 
moment," 

The various paragraphs of brief advice are explained in subse 
quent pages. Thus, if a boiler is hot above and cold below, the 
difference being 270° F., stresses of 10 tons per square inch intensity 
may be engendered. Such stresses added to the existing steam 
stress may be dangerous, in fact, are dangerous. They produce 
the familiar seam rips, which in the Lancashire boiler, were only 
prevented from being disasters by the presence of the strong 
flue tubes. 

Where there are other boilers, a newly filled boiler should be 
warmed by a steam jet, but such are rarely fitted, or a boiler may be 
filled nearly full, and when the upper water has attained a tempera- 
ture of 212°, the blow-out opened and the cold bottom-half blown 
out, so that the upper, hot water, now occupies the boiler bottom. 

It costs, say, £500 a year to supply coal to a Lancashire boiler, 
£25 a year to fire it if there are other boilers fired by the same 
man; £10 to overhaul and clean, and £2 to inspect it. These figures 
show how foolish it is to economise on the three small items when 
the large item is so serious and so easily made larger by careless- 
ness in the other items. Yet steam users will haggle over 
few shillings a year in their boiler insurance premium, when they 
might often save the same number of pounds of fuel in a week by 
attention to the advice they receive, and neglect to follow. 

A few words are said as to the iniquitous system of coal money 
paid—quite openly now, it is true—by coal merchants to stokers. 
It says much for the honesty of the stoker that he does not 
deliberately fire badly in order to get bigger “coal money.” The 
system ought to be stopped, and firemen better paid. 

The section of the report which deals with smoke is well worth 
study, though it is to some extent a plea for allowing black smoke. 
on the ground that if fines are inflicted more coal may be burned. 
and the worst evil of coal combustion, namely, the sulphur com- 
pounds, will be incrgased. But this ignores the fact that suitable 
furnaces will use less coal than smoky furnaces, and so make les 
sulphur compounds. Unfortunately, the correct form of furnace, 
though known, is ignored by most users of water-tube boilers 
these boilers being probably the worst smokers with ordinary 
furnaces, but the most easy to fit with good smokeless and 
economical refractory furnaces. 

Waste gases cannot be washed unless at least one-third the 
umount of the feed water is used, so that the result may be dirty 
water not hotter than 212° F. This, of course, means a fo 
draught of some sort which may increase costs by 5 per cent. The 
remedy for the impasse is, of course, the discontinuance of open 
combustion, such as would be brought about by the gasification of 
coal in closed producers, the recovery of the ammonia as sulphate. 
the reduction of the sulphur to acid by which to treat the ammonis 
and the use of the desulphurised gas in internal combustion 
engines. Such a system has been long enough before us all. Now 
that a President of the Institution of Electrical Engineers has 
foreshadowed its future possibilities, there may be some chance 0 
men giving it a thought and ultimately of its adoption. 

Is not the report in error in stating that no mechanical 1 7 
has yet adopted the system of side firing on the alternate method, 
Was there not a stoker made in Blackburn which did this. 
Apropos of the danger of opening a manhole when the pud 
above or below atmospheric pressure, it is remarked that the powe 
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for mischief of a vacuum space equal to an ordinary Lancashire 
boiler is equivalent to the power of one stroke of a marine engine 
having a low-pressure cylinder of 120 in. diameter. The 
as, Adriatic has two L. P. 112-in. cylinders. Regarding feed water, 
it is hinted that the beneficial effects of sewage in boiler feed water 
are due to the absorptive effect on oxygen. 

- Common salt in even small percentages is found to neutralise the 
benefit of soda, and even to cause pitting when they are present 
together. No explanation of this has yet been forthcoming. There 
is some extremely interesting matter on corrosion. 

Makers of various steam containers often possess little knowledge 
of the stresses which occur in their ill-designed productions. As 
might be expected from Mr. Stromeyer, there is considerable dis- 
cussion of steel, which is summed up in the rejection of all Bessemer 
steel for boiler purposes, only open-hearth steel being admissible, 

and that with not over 0°06 per cent. of phosphorus. This would 
shut out a good deal of foreign steel. 

Altogether this report is an excellent one, and worthy of the 
chief engineer of the Association. 


CORONATION 
ELECTRICAL ILLUMINATIONS.—FIRE 
. ' BRIGADE PROPOSALS. 


THE minutes issued for Tuesday's meeting of the London County 
Council contained the following references to the precautions that 
are considered desirable by the Fire Brigade Committee in connec- 
tion with electrical street illuminations which are expected to be 
very extensive on the occasion of King George's Coronation in June, 
1911 :— 

We have considered the question of the precautions that should 
be adopted for minimising the possible risk of fire from the 
arrangements that may be made for the street illuminations on the 
occasion of His Majesty's Coronation in June, 1911. On the 
occasion of the Coronation of King Edward VII in 1902, the chief 
officer of the Fire Brigade drew attention to the considerable risk 
of fire that might attend the arrangements for the street illumina- 
tions, and by our direction a circular letter was sent to all the 
electric supply authorities in London drawing attention to this risk, 
and suggesting that special care should be taken with the illumina- 
tions. Having regard to the rapid development and extension of 
electric lighting during the past 10 years, it is probable that the 
illuminations next year will be on a very much larger scale than 
on the previous occasion, and judging from the inquiries already 
made of the Councll, it appears that electric lighting will be exten- 
sively used for the purpose. While the Council, however, has no 
power to make any regulations in the matter, we think it would be 
advisable to take some action similar to that taken,in 1902, and the 
chief officer of the Fire Brigade has, with this object, drawn up the 
following suggested list of precautions, based on the experience 
obtained in connection with the electrical arrangements at theatres 
and music halls, exhibitions, &c. :— 

1. All installations should be inspected, tested and approved by 
the local supply authority before connection is made. and any 
installation that has not a satisfactory insulation between poles, 
and between either pole and earth, should not be connected. 

2. Allcircuite and sub-circuits should be provided with properly 
proportioned fuses to each pole: and sub-circuits should be limited 
toa maximum of (say) two kilowatts each, and should be arranged 
with due regard to current density in the conductors. 

3. No bare conductors should be used, and all conductors within 
reach of the public should be specially protected by suitable 
conduits; and all metal conduits or coverings should be efficiently 
“ earthed.” 

4. All switches, fuses, terminals and connectors should be pro- 
tected from effects of weather and from possibility of mechanical 
injury. 

5. Festoons, garlands, &c., containing lamps should be provided 
with means of support independent of, and insulated from, the con- 
ductors, and should be secured in such a manner as to minimise 
risk of injury from wind. 

6. All shades and decorations of combustible materials in prox- 
imity to lamps should be rendered non inflammable by a process 
which will withstand the action of rain for several days, and no 
shades or decorations of celluloid or similar substance should be 
used 


7. The installations should be connected. where practicable, at the 
main intake or at the main distribution boards, so as to avoid the 
possible overloading of the house wiring. 

"We think that a copy of this list should be forwarded to all the 
local authorities and companies supplying electricity in London, 
and also to newspapers which deal specially with electrical matters. 
We venture to express the belief that the supply authorities and 
the Press would welcome such action, and would co-operate with 
the Council in the matter. We suggest that action should be taken 
at this early stage, as we think that the giving of long notice will 
be to the advantage of all concerned, and will further tend to 
lessen the risk if the Council's suggestions become widely known. 

“It is not proposed that the Council should take any responsibility 
in the matter, since, apart from the question of the Council having 
no direct jurisdiction, detailed inspections by the Council would be 
necessary, and this would be impracticable, having regard to the 
fact that the installations would be fitted only a few days before 


the date of use; but a system of inspection such as could be 
organised by each supply authority for its own district and in its 
own interest would be of great advantage in reducing the fire risks, 
which, in crowded resorts and thoroughfares, might otherwise be 
serious. We recommend that the attention of the local authorities 
and companies supplying electricity in London be drawn to the 


` advisableness of taking steps to minimise the risk of fire that may 


attend the arrangements for street illuminations on the occasion of 
His Majesty's coronation in June, 1911, and that such authorities 
and companies be supplied with a list of precautions drawn up by 
the chief officer of the Fire Brigade ; and that the newspapers which 
deal specially with electrical matters be informed of the action 
taken.” 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SEYCHELLES ISLANDS.—No certificates of origin are required 
for goods imported, but it must be stated on the bill of entry 
whether the goods are the produce of the United Kingdom 
or of some British Possession or not. Invoices and bills of 
lading for imported goods are required to be produced to the 
Customs Authorities. 


The following goods are admitted free of duty : 


Articles imported for the use of the Administrator; machinery 
not elsewhere specified. Machinery when using crane is 
dutiable at the rate of 2°50 rupees per 1.000 kg. Goods 
not specially mentioned in the tariff pay a duty of 121 per 
cent. ad rulorem, the value of goods for duty purposes being 
the value as shown on the original invoices. The Customs 
Officers have power to examine the goods to see that they 
agree with these invoices in value and to call in expert 
evidence. 

No telegraphic or electric station, apparatus, machinery or 
implements whatsoever, whether for the purpose of electrical 
communications by what is known as wireless telegraphy,” 
or for any other purpose connected with the transmission, 
&c., of messages between the Seychelles Islands, and places 
outside, may be erected without sanction from the Governor. 


SIAM.—A duty of 3 per cent. ad calorem is levied on goods imported. 


SIERRA LEONE.—Invoices should show the marks, numbers, and 
descriptions of packages, together with the value of the 
materials in which the goods are enclosed. The 
quantity and description of the goods themselves. together 
with their value at the place of purchase, and the shipping 
and other charges, should also be specified on the invoice. 
The invoices need be in no special form, but the headings 
showing names, addresses and designations, should invariably 
be printed. The production of invoices for all imported 
goods is required. The Customs Law states that the original 
invoices, showing the cost of the articles at the place at 
which they were purchased, must be produced, but in practice 
original " invoices, i.^., the invoices of the original sellers, 
are not demanded. Certificates of origin as such are not 
required for imported goods, but importers are required to 
make a declaration as to the country of origin on the bill of 
entry. . 

Electrical and industrial machinery and apparatus. mathematical 
and scientific instruments, and all bonu fiele telegraph 
materials landed for the use of the African Direct Telegraph 
Co., are admitted free. 

No person may establish or use any apparatus or installation for 
the purpose of electrical communication by wireless tele- 
graphy, or operate wireless telegraphs, without previously 
obtaining a licence from the Governor of the colony. 


- 


TARIFF AMENDMENTS. 


FRANCE.—The French Customs authorities have published their 
decision that apparatus for registering the consumption of 
electric current shall be dutiable as electrometers at the rate 
of 75 fr. per 100 kg. 


UNITED STATES.—The United States Customs authorities have 
decided that belting composed of cotton and india-rubber, 
the india-rubber haviny the chief value, shall be dutiable at 
the rate of 60 per cent, «d ral. 


Inspectors of Mines.—In the House of Commons on 
Wednesday Mr. Churchill in reply to a question. said he had 
decided to establish a new branch of Sub-Inspectors of Mines and 
Quarries. He proposed to create 30 of these posts, and the salary of 
the men engaged would be £150 a year, rising by annual incre- 
ments of £5 to £200. He also proposed to appoint 12 more Junior 
Inspectors, and to make permanent a temporary appointinent which 
would have come to an end this year. This would augment by 
nearly 50 per cent. the number of the existing staff. 
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NEW PATENTS APPLIED FOR, 1910. 


(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., 
8861105 Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, to whom all inquiries should be addressed. 


26,375. “Improvements connected with switch points of electric tramway 
and like rails." G. Sal TER. November 14th. 


26,390. Means for and method of obtaining continuous currents from 
alternating-current circuits and ríce versa.” A. M. TAxLoR. (Application for 
Patent of Addition to No. 20,867 of 1909. November 11th. 

26,393. “Improvements in dynamos.’’ E. R. FREEMAN. November 14th. 

26,309. ''Improvements in electric lamps." F. W. LANCHESTER. Novem- 
ber lith. 
26, 400. 
SILLIE. 

26,101. 
Frost. 


Iinproved electromagnetic Hux induction clutch." J. G. BAL- 
November 14th. 

“Electric current generating and motive power machine." W. 8. 
Noveinber Lith, 

26,101. “Improvements in the manufacture of a metallic medium for elec- 
tric lighting." F. H. Fearns. November 14th. 

26,420. ''Improvements in or relating to devices for controlling the speed 
of electric motors."  Apaws MANUFACTURING Co., LTD. (Cutler-Hammer 
Manufacturing Co., United States. (Application for Patent of Addition to 
No. 13,406 of 1910.) November lith. (Complete.) 

26,139. “Improvements in or relating to devices for controlling the speed 
of electric motors." Abpaxs MANUFACTURING Co., Lro. (Cutler-Hammer 
Manufacturing Co., United States) (Application for Patent of Addition to 
No. 13,406 of 1910.) November l4th. (Complete.) 

26,440. 
November lth. (Complete.) . 

26,151. ' Improved support for telephone instruments." J. R. SOWERBY. 
November 14th. 

26,462. Device for protecting the ears and trolley wire on electric rail- 
ways and tramways.” H. McP. DvpcEoN.. November löth. 

26,465. Improveinents in electric ovens," B. Tuomas and E. THOMAS, 
Noveinber lth, : ; l 

26,478. “Improvements in and connected with electrical welding 
machines.“ BRITISH INSULATED AND HELSBY CauLEs, LTD., and P. BUCHER. 
November 15th. ; 

26,542. ''Improvements in electric batteries especially adapted for train 
behting.” E. J. CLARK. November 15th. 

26,546. ‘Improvements in the electrolytic manufacture of glycolic acid.” 
G. W. Jounson. (Deutsche Gold and Silver Scheide Anstalt vorm. Roessler, 


Germany.) November 15th. 
26,568. Improvements in electrolytic cells for the electrolysis of alkaline 
salts." M. WILDERMANN. November 15th. ] 
26,591. “Improvements in and connected with electric wires or 
cables." British INSULATED AND HELsny CABLES; LTD., and E. A. Bayes. 
November l6th. í 
26,619. “Improvements in and connected with electric light for advertising 
purposes.” A. E. Hawker. November 16th. 
26,627. "Improvements in electric current controlling devices or switches." 


W. K-L. Dickson. November 16th. 

20,012. “Improvements in or relating to elements for generating or storing 
electricity." N. H. M. DEKKER. November 16th. 

26,667. ‘Improvements in and relating to electric incandescent lamps." 
E. R.Grore. November 16th. 

26,685. Improvements relating to the ccmpensaticn of polyphase ccmmu- 
tating dynan.o-electric machines." ALLGEMEINE ELPCTRICITATS Ges. (Date 
applied for under Sec. 91 of the Act, November 16th, 1909, being date of 
application in Germany.) November 20th. (Complete.) 

25,696. Improved fastener for lids of train lighting accumulators.” W. N. 
CocuranF, Nevetuber 17th. 

26,702. ‘* Improvements in or relating tothe driving gear of electric motor- 
driven vehicles having independent axle drives," E. J. NEACHELL and J. A. 


PaNToN. November 17th. 

26,729. “Improvements relating to magneto-ignition apparatus." F. B. 
Lopar ard A. M. Lobe. November 17th. 

26,77. Improvements in automatic electric tumbler switches." C. W. 


Dexxy and W. H. FD. (Application for Patent of Addition to No. 26,570,09.) 
November lith. Complete.) 

26,17. ‘Improvements in mounting the electrodes of metal-vapour 
apparatus." HARTMANN & Bratn Axkr.GEs. (Date applied for under Sec. 91 
of the Act, Deceniber Ist, 1909, being date of application in Germany.) November 
17th. (Complete.) 

26,701. “Improvements in the treatment of minerals containing carbonate 
of copper.“ MUREX Magnetic Co., LtD., and K. A. F. Roserts. November 
I7th. . 

26.2. Device for utilising the heat of the sun by converting it into 
electrical energy." F. Jou and J. Wore. November 17th. (Complete.) 

26, 6. Inprovements in and relating to electric heaters." M. B. FIELD 
and FrnkaNt!, Grp. November ISth. 

26,5. “Improvements in and relating to intercommunication tele phone 
systems.” SrEHLING. TELEPHONE AND. ELSsCTRIC Co., Lrp., and G. BURNEY. 
November ISth. 

26,580, “ Improvements in dynamo-electric machines.“ W. Hott. Novem- 
ber 19th. 

25,802. “ Improved means for electrically igniting miners’ safety lamps.” 
J. Presrwien., November 19th. (Complete.) 


26,906. ‘Improvements in the electrolytic retining of copper." S. O. 
CowHER-Col. FES. November 19th. 
| 26,907. Improvements in the electro-deposition of copper," S. O. COWPER- 
Cotes, November 19th, 


26,90", “ Universal angle-vrip for cord of electrical-holders." 


CHarxaN and H. E. Mason, November 19th. — 

20.90%. Improvements in two-tluid galvanic cells." W. J. HrssELN. (Date 
applied tor under Sec. Yl of the Act, February llth, 1910, being date of apjui- 
cation in Germany.) Nuvembew lth. (Complete.) 


A. J. 


2 ——— 


Hornsey,—The following tariff for power supply, optional 
to the present charges. has been adopted: Day supply, for power 
only, for certain approved classes of load, and to certain apparatus, 
ld. per unit, through a clock switch, in such manner that current 
is cut off on peak load. Power rate for domestic purposes. for each 
kilowatt of apparatus installed. a fixed charge of €3 15s. per KW. 
per annum. paid in advance as follows: For cach winter quarter, 
4110; for cach stmmer quarter, 7s, 6d. ; or, if paid in advance 
for one year. £3 per annum. All units consumed to be charged at 
id. per unit. 


* Improvements in and relating to telephone systems." E. BOWMAN. 


^ 


PUBLISHED SPECIFICATIONS. 


Copies of any of the oifloations in the following list may be obtained 
of Messrs. W. P. Tompson & Co., 285, High Holborn, W.C., and «t 
Liverpool and Bradford; price, post free, 9d. (in stamps), 


1909 


ELEcTRO-MoTroRs AND THE PRODUCTION or BOUND-WAVES FOR SIGNALLING TO A 
Distance. 8. Evershed, W. D. Kilroy and Evershed & Vignoles, Ltd, 
16,895. July 20th. 


CONSTRUCTION oF ELECTRIC LAMP HID ERS. R. Bheward. 98,694, October Lith, 
(Post-dated April 15th, 1910.) 


CABLE CONNECTIONS FOR ELECTRIC BURGLAR-ALARMS AND THE LIKE APPARATUSES, 
A. Bloch. 21,076. October 20th. 


ELECTRIC Pocket IoNiTER. F. Diemel. 24,180. October 90th. 
ELECTRICAL CONDUITS AND Accessories. L. Milne. 24,561. October 96th. 


ELECTROLYTIC APPARATUS FOR THE PRODUCTION OF PURE OXYGEN AND Hyprocey, 
R. Eycken, C. le Roy and R. Moritz. 24,716. October 27th. (Date applied 
for under International Convention, December 9th, 1908.) 


ELECTRICAL HEATING Apparatus. A. F. Berry. 21,819. October 28th. (Cognate 
application, No. 29,954 of 1909.) 


ELECTRIC HEATING APPARATUS. A. Trepreau. 


ELECTRIC DRIVE rog. RAILWAY VEHICLES. 
24,843. October 28th. 
December 18th, 1908.) 


DYNAMO-ELECTRIO MACHINES OR ELECTROMAGNETIC Power DEVICES. A. Smith 
and T. Good. 25,144. November lst. 


Direct-CurrEnt ELECTRIC Motors. R. Lecoche. 25,280. Novèmber 2nd. 
ELECTRIC Arc Lames. H. Hirst and A. E. Angold. 29,069. December 13th. 


24,829. October 23th. 


Akt.-Ges. Brown, Boveri et Cis. 
(Date applied for under International Convention, 


1910 


Drivixc GEAR FoR IGNITION MAGNETOS AND SIMILAR Devices. 
3,125. February 8th. 


Wi Castes. Siemens Bros. & Co. and W. Dieselhorst. 3,818. February 

16th. 

MEANS FOR OPERATING TRACK POINTS on ELECTRIC TRAMWAYS OR THE LIKE. 
R. Fanning and M. Nellis. 5,823. March 12th. ʻi 


Macneto-Exectric Ignition Macuines. Firm of Robert Bosch. 6,663, March 
16th. (Date applied for under Internationa] Convention, May 10th, 1902.1 
DynaMo-Evectric Macuines. A. Meynier. 10,908, April 96th. (Date applicd 
for under International Convention, April 26th, 1902.) 
TERMINALS FOR ELECTRIC CABLES. Firm of Robert Bosch. 11,600. May (th. 
(Date applied for under International Convention, July 23rd, 1909.) i 
WINDI NOS oF DYNaAMO-ELECTRIC MACHINES. Aligemeine Elektricitats Ges. 
14,862. June 20th. (Date applied for under International Convention, June 
21st, 1909. Request under Sec. 19 of the Act not granted) 
ComMMUTATORS FoR DxNxAMO-ELE Co MacHiNEs, Siemens Bros. Dynato 
Works. (Siemens-Schuckertwerke Ges.) 12,539. August 20th. 
CONTROL APPARATUS FOR Varovg ELECTRIC Devices. H. M. Scheibe. 1/% 
Ear rr (Date applied for under International Convention, Janay 
21st, a 
Arc LAurs. R. Blackwell, 2,268. January 28th. 


ELECTROMAGNETIC APPARATUS FOR BURGLAR-ALARM AND LIKE Systems, A. Bio. 
2,824. January ch. (Date applied for under Rule 13, October 20th, 10 

INsULATORS AS USED ON THE OVERHEAD WIRES OF ELECTRIC Tpamwars ASD 
RAILWAYS AND THE LIKE. H. H. Dudgeon. 4,716. February 25th. 

ALLOY FOR USE IN THE MANUFACTURE OF ELECTRIC SOLDERING TOOLS OR OTHER 
APPARATUS HEATED BY OR STANDING UNDER THE INFLUENCE or AN EIN ri 
Arc. Regina-Bogenlampenfabrik Ges. 0,529. March 15th. (Date applied 
for under International Convention, May 4th, 1909.) 

ELECTROLYTIC APPARATUS HAVING A Ligtip ANopE. S. Schott and A. Gen. 
6,597. March 16th. (Date applied for under International Conventic u, 
March 30th, 1909. Application for Patent of Addition to No. 14, 8 of 100. 


ELECTRICALLY OPERATED Locking MEANS FOR THE Doors oF STRONG Roos, 
LARGE Sar Es, AND THE LIKE. M. Dobson. 6,915. March 18th. 


EL&CTROMAGNETICALLY CONTROLLED ELECTRIC SWITCHES. Adame Manulacturirs 
Co. (Cutler-Hammer Manufacturing Co.) 7,465. March 24th. 

MEANS FOR STARTING ALTERNATE-CURRENT MkROURY-Varovrg Laws Firm 
of W. C. Heraeus Ges. 8,125. April 21th. (Date applied for under Intcr- 
national Convention, January 17th, 1910.) l 

GALVANIC BATTERIES. Dura Elementbau Ges. and A. Lessing. 8,810. Apri 
12th. (Application for Patent of Addition to No. 23,622 of 1904.) 

MerrHop or WORKING Arc LAMPS IN SERIES WITH INCANDESCENT LAVups. 
A. Heimann and W. Schaffer. 11,581. May 10th. (Date applied for under 
International Convention, August 2nd, 1909. Application for Patent of 
Addition to No. 747 of 1910 ) 


Process or OXIDISING NITROGEN BY MEANS OF ELECTRIC DrScHARGES. R. Kaiser. 
12,222. May 19th. (Date applied for under Internat‘onal Convention, 
May 19th, 1909.) 

ELECTRIC Switches. H. E. Dey. 12,189 and 12,490. May 28rd. (Date applied 
for under Rule 13, October 21st, 1909.) 


B. Parsons. 
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"Post Office Insulators, —Mr. C. Duncan recently 
asked the Postmaster-General what percentage of the total number 
of insulators ordered for telegraph and telephone purposes during 
the last four years have been of the leadless glaze variety: what 
difference exists in cost; what step has been taken with a view to 
increasing that percentage in view of the findings of the recent 
Departmental Committee on Lead Poisoning ; and what will be the 
percentage of the total likely to be ordered in view of the increased 
activity consequent on the transfer of the telephone service to the 
State The Postmaster-General replied : The most recent experi- 
ments of the Post Office engineers show that, unfortunately. the 
Jeadless glaze insulators are less efficient for telegraphie and tele- 
phonic purposes than the insulators with lead glaze. and cannot 
therefore, be used on long-distance lines: for that reason ouly 
about 20 per cent. of the insulators ordered by the Post Chee 
during the last four years have been leadless glazed. The actual 
number is 4.600 gross out of 23,700 gross. I regret that on account 
of the technical difficulties to which I have referred I have not fel: 
myself justified in increasing the proportion to more than 30 per 
cent. of leadless and 70 per cent. of lead-glazed. Of the firms em- 
ployed, only one now quote a higher price for leadless than fer 
lead glaze, and the difference in their case is Is. per gross. 
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fact that in 


No. 1,724. 


STREET LIGHTING BY MODERN 
ELECTRIC LAMPS. 


THE valuable paper upon the above subject recently contri- 
buted by Mr. Haydn T. Harrison, and discussed at the 
Institution of Electrical Engineers, should be distributed 
among all local authorities where a public supply of elec- 
tricity is available. 

It is calculated to strengthen the hands of the suppliers 
of electricity, although its appeal to them is in the nature 
of convincing the converted, whereas its practical value 
would be enhanced if the statements were brought home to 
the street-lighting authorities and impressed especially upon 
the inhabitants of every town. 

The great importance of thoroughly well lighting the 
public thoroughfares must be patent to all; it secures for 
the residents all the advantages of daylight, besides pro- 
tection against robbery and street outrages, which are 
facilitated by darkness. All this is becoming recognised, 
and the real question for settlement is the best method of 
illumination in relation to effectiveness and cost. 

In the year 1690 an'important street in the City of 
London, viz., Cornhill, was lighted by tallow candles placed 
in horn lanterns, and even at the present day oil lamps for 
outdoor lighting may be seen in country districts and many 
small railway stations, but tne choice of illumination is now 
almost wholly limited to gas or electricity ; the competition 
is severe, but is rapidly developing in favour of the “ up- 
to-date " system. - 

The gas interest naturally fights very hard for the reten- 
tion of so important a branch of its business, and has the 
great advantage of being in possession. It has improved 
the efficiency of the burners, and reduced costs, where there is 
competition, even beyond the margin for making any profit ; 
but, uevertheless, electricity makes steady progress in 
supplanting the less efficient system, notwithstanding the 
cases the gas undertakings 
mains laid in every street, whereas the electric distri- 
butors are at present limited to parts only of the public 
thoroughfares. 

An interesting instance of the progress of street-lighting 
competition between electricity and gas has just arisen on 
the Isle of Sheppey, where contracts are in progress of 
settlement for illuminating the streets of Sheerness and 
Queenborough. | 

The price of gas for domestic purposes is very high—viz., 
38. 6d. per 1,000, with a rebate of 4d. per 1,000 for pay- 
ment within a month of delivery of the quarterly bill. 

The Electric Supply Co., with its up-to-date piant of 
Diesel engines, &c.,is able to supply consumers on terms 
which compare favourably in first cost with gas, apart alto- 
gether from the indirect economies incidental to electric light- 
ing; thus, in the matter of street lighting, the company has 


most have 
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been able to offer a better illumination for less money than 
the gas company, and has secured a contract for five 
years. 

During the progress of the negotiations the managing 
engineer of the Sheerness and District Electric Power and 
Traction Co., Ltd., carried out some important photo- 
metrical tests of the relative candle-power of the gas and 
electric lamps, which may be added to Mr. Harrison's paper 
as valuable supplementary data. 

According to the report of the Works Committee, pre- 
sented to the Sheerness Urban District Council, the offer of 
the Electric Supply Co. involved a total saving of 
£1 Os. 4d. per lamp per annum, amounting on a five years’ 
contract to £381 5s. for converting 75 lamps from gas to 
electric lighting. 

This result is important in itself, but the tests of candle- 

power are of even greater interest, and should be studied by 
everyone concerned with the question. 
Experimental electric lamps appear to have been put up on 
the Marine Parade, to be tested against the existing gas burners, 
which the gas company declared to be of 80 C. P., the metallic- 
filament electric lamps being rated at 50 C. p. 

According to the local paper, ** People have been visiting 
Marine Parade to sce for themselves which is the better light 

. and have come away doubting as to which light 
was really the stronger." 

Upon testing the candle-power of the lamps with the Trotter 
photometer, it was found that the gas lamps gave the follow- 
ing results: Cheyney Rock to Crescent, nominally 80 C. P., 
averaged 39:7 c. p.; Alma Street, average 29°8 C. P.; 
Iuvicta Road, average 262; Alma Road, average 28:3 ; 
West Street (Blue Town), average 42:7 C. p.; High Street 
(Blue Town) and Mile Town, from Crescent to Dockyard 
Gate, average 33:2 C. p.; High Street, Mile Town, from 
Crescent to Maple Street, average 34°6 C.P. 

In one instance a double burner opposite Chapel Street, 
which was supposed to be of 160 (. P., gave on test 35 C. p. 

In comparison with these results, the electric lamps, 
nominally of 50 c.r. gave the following results: Marine 
Parade, No. 1, 53 C. P.; No. 2, DL'S; No. 3, 50 C. p.; 
and No. 4, nominally 100 c.r., gave actually 110 C. p. 

We have thus evidence of the great difference between the 
nominal and actual candle-power of the gas mantle, as compared 
with the metallic-filament electric lamp—apart from which, it 
is notorious that the former rapidly deteriorates and loses its 
candle-power, while the latter retains it practically for a life 
of 2,000 hours. 

The question of candle-power is of the essence of the 
contracts, and although there is a guarantee of the amount 
of illumination in the agreements, it is practically impossible 
to maintain it in the case of the gas mantle, especially in 
the case of street lighting, owing to its rapid depreciution 


and frequent fracture through high winds. After the tests 
at Sheerness had been made, a gale of wind did a lot of 
damage to the gas mantles, so that the results published were 
the most favourable to the gas system. The local paper 
(Guardian and Eust Kent Advertiser of November 12th) 
claims credit for * waking up the gas company, who have 
made certain. minor efforts to improve the system of street 
lighting at present in vogue. They have been busily putting 
up new mantles where before the old ragged and tattered 
apologies did service until. their monopoly was seriously 
threatened.” 


If the managing engineers of electric supply companies, 
with the aid of the independent local press, followed generally 
the example of the Sheerness company, street lighting would 
soon emerge from the semi-darkness of gas, to the efficient 
and economical illumination provided by the modern electric 
lamps. 


AN interesting development of street 


sas eias lighting by asc lamps is just being started 
Lighting, at Bromley (Kent). Both gas and elec- 


tricity supply are owned by companies, and 
the District, Council of Bromley has a long-term contract for 
the lighting of the streets by gas. 

The tradesmen in the High Street are naturally dis- 
satisfied with the gas lighting, and as they cannot get any 
improvement through their representatives, they have 
simply taken the matter into their own hands, and have 
arranged with the electric light company for the street to be 
illuminated by arc lamps. 

A Committee of Tradesmen has been formed, and per- 
mission to suspend the wires from rosettes on the buildings 
on either side has readily been given by the various property- 
owners, the Council giving the necessary consent. 

Each tradesman pays a proportion towards the initial cost, 
and afterwards for the energy to run the lamps, the amount 
that each has to contribute being apportioned by the Com- 
mittee. | 

It is not often that one hears of such a collective arrange- 
ment amongst tradespeople, but it is clearly a very sensible 
move. We commend it to other communities, where, on 
account of vested and other interests, the street. gas lighting 
cannot either be improved or superseded. 


Ix the list of new Bills which have been 
lodged for the attention of Parliamentary 
Committees there is not much to excite 
the interest of the electrical engineer, nor are there, as there 
used to be, proposals which fill the manufacturer with hopes 
of big business if. the schemes receive the required approval. 
Numerically the list islarger than any we have published for 
three or four years, but a glance will show that there 
are many quite unimportant applications. The mere fact 
that there are 80 odd notices recorded by us this year, 
in comparison with under 60 in 1909 and 1908, and under 70 
in 1907, must not be taken as indicating a vast amount of new 
publie electrical work in prospect ; the amount of business is 
not in proportion to the number of schemes any more than it 
is in proportion to the length of imposing legal phraseology 
with which they are announced. A number of authorities— 
municipalities and companies—seek small extensions of their 
areas ; a few provisional orders for electricity supply powers 
are being applied for by private parties and public authori- 
ties in respect of small areas not yet having any supply. 
Here and there a gas company wants powers to apply for an 
electrie lighting order, while the transfer of the Acton 
electricity works /o a company, and the Winchester works 
from a company, also form the bases of applications. Of 
course, there are the few usual applications by municipal 
supply authcrities who want various minor powers incidental to 
the conduct of their works, which call for little comment. In 
the traction department, though there are one or two new 
tramway schemes announced, chiefly affecting Brighton 
and the neighbourhood, there is no feature of particular 
note save the large number of. proposals—shall we call it an 
epidemic to run railless electric traction systems. otherwise 
trolley omnibuses. It will be seen that there are 14 
applications of this kind, some of them emanating from 
corporations which already own tramway systems, but the 
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more important originating with private parties who wish to 
form new companies to operate such services in Brighton, 
Hove and district, in Croydon and southern district, in 
Macclestield and district, in Malvern and district, in Matlock 
district, Oldham and Saddleworth district, and in the 
Western Valleys (Monmouthshire). The consideration of 
these proposals, it may be, will form the most interesting 
subject of all for the deliberations of Committees. The 
proceedings will be the more interesting and valuable if it 
is possible to produce evidence of the actual working 
results of the small sections which are now preparing in 
Yorkshire. 

It will not be surprising if there is opposition of the 
kind, suggested in a letter in Wednesday's 7/ es, where 
Mr. E. L. Walford says that if the powers are granted, these 
companies will run their heavy cars along the roads without 
being at the expense of laying the tramlines or of keeping 
the track in repair. They will wear out the roads in about 
a third of the ordinary time, and pay no rates. This will 
throw an additional burden on the railways with which they 
will compete, and which are always the highest ratepayers in 
the district. Railway shareholders should therefore insist, 
through their Parliamentary representatives, on these com- 
panies being rated as railways are." 


Orr contemporary, the Engineer, has 
recently been commenting upon the 
frequency with which private organisers 
have of late been running engineering 
trades exhibitions, and pointing out that such exhibitions run 
by private individuals, however worthy, cannot be expected 
to produce satisfactory results from the national point of 
view, nor are they calculated to enhance the reputation of 
British engineering. . The electrical engineering trade has in 
a large degree overcome the difficulty and removed any 
reproach, by running its exhibitions under the auspices of 
fairly representative associations, though even under these 
conditions it has to be admitted that past experience has 
shown that large and important firms withhold their 
co-operation. The Engineer's criticisms are preparatory to 
what presumably we are to regard as a_ preliminary 
announcement of a great national engineering exhibition 
which shall impress the entire world. The idea possesses a 
good deal of fascination, and will, we do not doubt, receive 
the approval of many leading authorities in engineering 
circles. If we consider the greatness of British engineering. 
the enormous proportion of our national industries that are 
founded upon or linked to it, the leading part that it is 
destined ever to play in the development of the world and 
its resources in countries as yet hardly touched by the hand 
of civilization, the proposal in its first stage must impress us. 
Our contemporary has not written its editorial on the subject 
merely because it had so much space to fill. It remarks that 
the motor-car firms have their associations, the gas engine 
builders are organised, the machine-tool makers have formed 
an association for the protection of their interests, and it 
adds that perhaps some day, not far distant, we shall tind 
one or two such societies uniting to form an 
exhibition for their mutual benefit. The writer does 
not mention that the electrical. trade has already 
done this sort of thing on several occasions, and 
has its plans all cut and dried for another great éffort 
at Olympia next year. The large idea that our contemporary 
has in mind could hardly be carried into effect, if adopted, in 
time to clash with that event, but the Engineer has made 
inquiries in many directions, as the result of which it finds 
that there exists a decided sympathy with the proposal. It 
is thought that the time, coupled with the commencement of 
a new reign, is appropriate for the promotion of a national— 
or international—exhibition which shall be the medium for 
demonstrating to the world, and especially to our Colonies, 
that Britain is not—as is so frequently asserted—behind her 
engineering competitors on the Continent and in America, 
but is, as ever, a force to be reckoned with in enginecring 
affairs. o he a success such an exhibition, whether it be 
national or international, must be entirely independent of the 


A National 
Engineering 
Exhibition. 


showman, and must be organised by and for the engineering 
industry alone, and, above all, must be free from side shows 
and gew-gaws. Embracing as it should the cream of the 
products of our mechanical, electrical, textile, and other 
branches of engineering, such an exhibition would, we feel 
convinced, not only be the means of attracting trade from all 
parts of the world, but would also do more to re-establish the 
prestige of this country in engineering than all the small one- 
man shows we have recently seen put together.” 

The formation of a consultative council of the presidents 
of the leading engineering societies to test the feeling of the 
trade gencrally upon the matter, and to decide upon the scope 
of such an exhibition, is suggested as a first step. Other 
steps, such as ensuring the co-operation of the several trade 
organisations concerned, would apparently follow. 


THE deluge of Christmas appeals is 
beginning. Among all the very worthy 
causes, we need still to remember that 
Charity begins at Home; and, as an object especially 
deserving of the support of the generously inclined among 
electrical. men, Mr. Walter Davenport, the secretary, asks us 
to remind our readers of the existence and claims of the 
Electrical Trades Benevolent Institution. We have so often 
urged the trade to support this fund, that a mere reminder 
should be sufficient to draw a number of subscriptions and 
donations just now. 


Seasonable 
Benevolence. 


THE happening of the unexpected is 
once more exemplified in the remarkable 
possibilities of the Humphrey gas pump. 
When this was introduced a year or so ago, its relation to 
electrical work appeared to us to be so remote that we felt 
hardly justified in publishing particulars of it for electrical 
readers, though as an example of engineering genius it was one 
of the most striking inventions of the present century. Remark- 
able progress has since been made, however, and numerous 
applications have been found for the invention—not only 
for pumping on high and low lifts, with or without suction, 
but also for compressing air and propelling ships, 
and not least, perhaps, in importance, for generating 
electrical energy through the medium of hydraulic 
turbines. It is true that not all these developments have 
as yet been fully realised, but their practicability is clearly 
shown in the paper read by the inventor before the Man- 
chester Association of Engineers, which we abstract briefly 
elsewhere in this issue. The importance of the idea in connec- 
tion with the generation of electricity lies in the very high 
thermal efficiency attainable—over 40 per cent. from gas to 
water—while blast-furnace or producer gas can readily be 
employed. The cost of such an installation, consist- 
ing of pump, pressure regulator or clevated tank (of 
small capacity), and hydraulic turbo-generator, would 
compare favourably with that of any gas-engine plant, 
and in view of the high efficiency of modern hydraulic 
turbines, the over-all efficiency would be upwards of 30 per 
cent. Now, Mr. Ferranti in his Presidential address only 
stipulated for 25 per cent. as a minimum. There appears 
to be no reason why the Humphrey pump should not be 
constructed in very large sizes—one of 1,000 H. P. is already 
being built—while high-pressure turbines and electrical 
generators have reached an extremely high degree of per- 
fection. It wil be seen, therefore, that Mr. Ferranti’s 
requirements are already in a fair way of accomplishment 
80 far as the generating plant is concerned. 

Probably the gas producer would be the least satisfactory 
portion of such an installation, in the light of present know- 
ledge; but we have no doubt that rapid progress will be 
made in this connection when the need arises. 

The Humphrey system of generating electricity, in fact, 
deserves serious consideration ; it may, and not. improbably 
will, become a factor of the first importance in connection 
with the future development of electricity supply. 


The Gas-Pump 
Generator. 
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THREE-PHASE ARCS WITH FOUR CARBONS. 
By L. CROUCH. 


THE problem of obtaining a steady and efficient light from 
a three-phase arc lamp is neither a simple nor a recent one. 
Thus, early in 1904, Mercanton * published details of tests 
conducted with a three-phase arc in which three carbons 
were placed at the apices of an equilateral triangle and con- 
nected one to each phase of a three-phase supply ; the luminous 
efficiency of such a lamp was found to be considerably 
higher than that of a single-phase arc, and by using one of 
the three types of regulator (according to the light required) 
invented by Bentivoglio and Siciliani (Milan) f fairly 
satisfactory results were obtained in practice, though the 
whiteness and steadiness of the light left much to be 
desired. 

Yet earlier, a lamp with three vertical carbons and 
operating without a regulator had been patented in 1901 
hy the Società Generale Italiana Edison di Elettricita 
(Milan) 1 and two other lamps by R. Flemming (Swamp- 
scott, Mass.).§ One of the latter lamps had an arrange- 
ment of carbons similar to that employed by Mercanton, 
while in the other six vertical carbons were used, three 
connected to the three-phases of supply, and three connected 
to the neutral point of the three-phase star (usually the 
neutral of the three-phase transformer employed). 


FIG. 1. 


In spite of a low specific consumption, these lamps never 
came into general use, for two reasons :—(1) They consti- 
tuted a too powerful source for most requirements; (2) It 
was found that the three arcs did not always light in 
unfailing sequence, so that the net light was frequently more 


Fic. 2. 


FIG. 3. 


vacillating than that of a single-phase arc of the same 
frequency (while, of course, the main object of using the 
three-phase arrangement is to equalise the light obtained 
from an A.C. arc). 

Quite recently J Righi (Bologna) has obtained good 
results by the use of four carbons with the added advantages 


* La Lumiere Electrique, January 30th, 1904. 

tı ti Elettricista, November 15th, 1904, and January Ist, 1908. 
ti L Electricien, March 28th, 1903. 

O8 E Electricien, October 10th, 1903. 
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(so it is claimed) of simple regulating mechanism and 
equally effective operation in all sizes of lamp. A differential 
single-phase lamp may be converted to three-phase operation 
by replacing the lower carbon by a group of three carbons 
arranged symmetrically. round the central axis at the apices 
of an equilateral triangle (of side 12-15 mm., the lower 
carbons being about 8 mm., and the upper carbon 20 mm. 
in diameter, see fig. 1). The carbons are adjusted so that 
the upper rod touches the three lower carbons simultaneously 
(the use of a good quality carbon should obviate any 
operative difficulties due to unequal burning of the lower 
electrodes). The fourth carbon is insulated, and hence, as 
might be anticipated, its consumption is surprisingly low. 

The three arcs which form between the three lower 
carbons (connected one to each phase), and the fourth close 
the three-phase star circuits ; the light from the six craters 
is mainly downwards, reflectors are unnecessary, and the 
constancy of illumination is quite comparable to that effected 
by a D.C. arc. The thick wire regulating coil is connected 
in series with one phase, the pressure coil being shunted 
across two phases, or across one phase and the fourth carbon, 
according to the voltage employed. The construction of a 
suitable motor regulator (rotating differential field) presenta 
no special difficulties. 

Although accurate quantitative measurements as to the 
efficiency, &c., of the four-carbon lamp under its best operat- 
ing conditions are not yet available, several interesting 
phenomena have been observed, and may be briefly referred 
to. A simple hand-regulating gear was employed in the 
following instances. 

Suppose the arc be struck between the three lower carbons, 
the fourth being so far away as not to influence the result ; 
a reddish somewhat unsteady light results, the arc having 
the general appearance shown in fig. 2 : the light is thrown 
almost wholly upwards. Suppose then that the fourth 
carbon be gradually lowered : even when it comes quite near 
the lower three carbons, the characteristics of the arc between 
the latter are hardly affected «until craters are also formed on 
the fourth carbon. When the latter event occurs there are 
six craters instead of three, and to this fact are attributable 
the improved light distribution (see fig. 3), the whiter nature 
and higher intensity of the light, and its greater steadiness, 
as well as (he lower power consumption, as indicated by the 
wattmeter in circuit. 

Mercanton three-phase arcs have proved stable on circuits 
of 17 cycles per sec. or even lower frequencies, probably owing 
to the close proximity of the three craters preventing the 
sufficiently rapid dissipation of heat to allow of extinction 
between the current pulses. The fourth carbon as employed 
by Righi should yet further prevent heat dissipation, and 
while improving the efficiency of the lamp as above, should 
permit of its satisfactory use on traction circuits of 15 cycles 
per sec. Hitherto only incandescent three-phase lamps have 
been available for such service. 

Under certain conditions Righi has observed the formation 
of luminous excrescences in place of craters on the fourth 
carbon; these tubercles naturally point towards the 
respective lower carbons, and their formation is probably of 
considerable importance to the running and efficiency of the 
lamp. Researches still proceeding will throw light on this 
and other points of uncertainty in connection with what 
appears to be a most promising advance in three-phase 
illumination. 


Exhibition Awards,—THE Synxcuronome Co. inform 
us that, in addition to gaining the Diploma of Honour at Brussels, 
their system of electric clocks was used extensively in the Centenary 
Exhibition at Buenos Ayres, and was awarded a Gold Medal. 


Manufacturing in Sweden.—The Allmänna Svenska 
Elektriska Aktiebolaget, of Stockholm and Vesteras, announces 
that the company's past year may be regarded as a record period in 
the construction of generators, motors and transformers. During 
the year the company has had to carry out the large contracte for 
the power station near Trollhattan (which has been completed for 
80,000 H.P.) and at Rjukansfos, and it is at present occupied to the 
full amount of its capacity. The town of Helsingfors has recently 
ordered 20 tramcars, with complete equipment, and the orders 
already in hand will afford sufficient work during the winter 
months, 
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A NEW FIRE-ALARM SYSTEM. 


WE have recently had an opportunity afforded to us for the 
inspection of a very novel system, installed in a West-end 
cloth warehouse, for giving warning to those concerned in 
the event of an outbreak of fire on the premises. 

The system, known as the Reichel Automatic Fire-Alarm 
System, was invented by Mr. L. T. Reichel, some time chief 
electrician to the: Ne Ww Zealand Government Public Works 


FIG. I. 


Department, who, we understand, resigned his Colonial 
appointment in order to develop his system abroad and at 
home. | 

One of the novelties in the system lies in the fact that it 
is entirely unaffected by dust and vibration, for there are no 
line contacts involved, neither are there any batteries having 
what may be termed primary functions in the system. Upon 
the care spent upon the maintenance of batteries entirely 
depends the success of many fire-alarm schemes—a 
detail involving a personal element often found wanting 
when an emergency does arise. 

The Reichel system depends upon the use of thermopiles 
inade up of couples of bismuth and an antimony alloy. 
Such couples—any number of which may be chosen accord- 
ing to the degree of sensitivity required—are mounted ina porce- 
lain block c in such a way that one series of junctions A B only 
is exposed to the air (fig. 1). The blocks, with their couples 
protected from accidental mechanical injury by a suitable grid, 
are mounted on the ceilings of the apartments which it 
is desired to protect. We understand that this thermostat 
may be made of such design as to harmonise readily with any 
decorative scheme. A detector of this type possesses a 
useful feature in that à room may be gradually heated to any 
degree of temperature that comfort or utility demands with- 
out affecting the alarm device, due to the fact that the length 
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of each couple is so short that the temperature lag of the un- 
exposed junction follows closely behind the exposed junction, so 
that, at an ordinary rate of temperature increase, little or no 
thermo-E.M.F. is generated ; whereas, if a sudden rise of 
temperature occurs in a room where the pile is installed, such 
as would arise from even a small conflagration, a: thermo- 
k. u. F. will instantly be generated sufficient to operate the 


alarm. This feature might have somewhat of the 
nature of a drawback where it is desired to protect apart- 
ments from the effects of a smouldering fire, but this difficulty 
is surmounted in the Reichel system by an auxiliary 
device which causes the warning to be given should the 
temperature at any time reach a predetermined figure. 

Groups of from one to ten such thermopiles are con- 
nected by insulated wires in one series circuit, and each of the 
circuits is connected to an indicator mounted in a suitable 
case with others for different circuits (fig. 2). 

The indicator, fig. 3, consists of a sensitive moving-coil 
relay whose tongue carries a light iron disk r upon which the 
platinum contact point is mounted. In juxtaposition thereto 
is an adjustable iron screw As which carries the fixed contact, 
and which is magnetised. These contacts form part of a 
local circuit, including a suitable battery and such 
warning bells h as are necessary. A deflection of the coil from 
its normal position moves the iron disk into the range 
of magnetic pull of the screw, when the former is pulled over 
and the contacta held firmly together until the coil is restored 
by hand. The adjustable screw forms a ready means of fine 
adjustment of the range of operation of the warning, 
already approximately determined by the selection of the 
number of couples in the detectors T. "The moving coil also 
carries an arm to which is attached a disk p, which, according 
to its position, displays the words “ safe or fire through 
a window in the indicator case. m 

The indicators, &c., are mounted upon a central board, 
from which the various thermostat and warning bell circuits 
radiate in the usual way, and the board is fitted with various 


FIG. 3. 


control switches, means for testing the condition of the local 
battery, and an ingenious method for testing the continuity 
of the alarm circuits by the insertion of a test detector, 
which, when breathed upon, causes the appropriate indicator 
to deflect should its circuit be continuous. 

The efficacy of the system was demonstrated by the 
fact that, in a room whose temperature may vary as 
ewidely as from 150? F. in the day-time to somewhere 
about 40?: F. at night without causing false alarms of 
fire, it was sufficient merely to place one’s hand upon one 
of the thermostats fora very brief period for the alarm to be 
set going. | 

The foregoing is a brief outline of a system which should 
be welcomed by the British fire and salvage companies 
and the insurance companies, a system, too, which, whilst 
new to this country, is not an untried one, for it is under- 
stood that it has already been in operation in New Zealand 
for some time. 


Ship- Lighting Lamps. — Messrs. NIEMENS Bros. 
DvNAMO Works, LTD., of Tyssen Street, N. E., have obtained a very 
large contract for their tantalum lamps for ship lighting from one 
of the largest shipbuilders in the United Kingdom. The order is 
said to be the largest placed for metal-filament lamps for such a 
purpose. 


D 
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NEW DIESEL PLANT AT FELIXSTOWE. 


Ox Saturday last, throngh the courtesy of the directors of the 
Diesel Engine Co.and the Suffolk Electricity Supply Co., we 
were present at the official inauguration of anew 235-H.P. Diesel 
engine plant at- the Felixstowe works of the latter company. 

After a brief inspection at the works, where the chairman 
of the District Council started up the new plant, those pre- 
sent, including the members of the local Council and repre- 
sentatives of the Supply (o., adjourned to Felixstowe’s most 
recent hotel—The Cliff—where the occasion was fittingly 
celebrated by an excellent dinner, with Mr. W. T. Batho, of 
the Diesel Co., and Mr. P. C. Peddar, of the Electricity Co., 
as joint chairmen. 

An evening brimful of speech-making, music, «c., fol- 
lowed—in fact, the Election results had been discussed, and 
the streets were in total darkness, thanks to the unequal 
fight between wind and gas mantle, ere thé guests separated. 
Curiously enough, the meeting was one where the rival illu- 
minant was well represented, the vice-chairman of the local 
gas company, in his capacity of chairman of the U.D.C., 


NEW DIESEL ENGINE PLANT AT THE FELIXSTOWE ELECTRICITY Works. 


having previously officiated at the starting-up of the new 
plant at the electricity works. 

The situation at Felixstowe is peculiar, inasmuch as the 
Council recently purchased the Felixstowe and Walton 
business of the Suffolk Electricity Supply Co., but entered 
into an arrangement with the latter to carry on the under- 
taking for a term of years. 

The gas company is well represented on the Council, and 
it is to be feared that the conflict of private and public 
interests, which unavoidably takes place, considerably retards 
the progress of electric lighting in the district, and incident- 
ally depreciates the value of the property which the rate- 
payers are financing, and will ultimately acquire. | 

The Felixstowe undertaking is a comparatively small one, 
and it suffers, in common with other seaside concerns, from 
a short season load in July and August, giving practically 
twice the demand usually experienced in the winter months. 

Up to the present the Supply Company, of which Mr. 
Napier Prentice is the manager and secretary, has operated 
a suction gas plant, consisting of a 100-Kw. four-cylinder 
Fielding-Mather set, a 65-KW. horizontal Stockport-Peebles 
set and two smaller horizontal 20-Kw. sets, with the neces- 
sary producers, scrubbers, &c. ö 

Provision is made for running the plant on town gas when 
required, and as normally the light load periods are supplied 
by a 130-cell D. P. battery, working in conjunction with a 
Lancashire reversible booster, installed at the generating 
station, Mr. Prentice has been able to obtain comparatively 
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economical generating costs with the original plant, in which 
the fuel consumption was some 23 to 24 lb. per unit. 

Our readers will probably be aware that the question of 
extensions was recently thrashed out in considerable detail, 
the Council's consulting engineer, Mr. R. P. Wilson, recom- 
mending an extension of the existing plant by means of a 
Diesel engine and generator in preference to an alternative 
scheme which involved the erection of steam plant ón a site 
some distance from the town, where facilities for condenaing, 
&c., could be obtained. 

The new plant which has now been brought into use, con- 
sists of a three-cylinder 235-H.P. Diesel engine (supplied by 
the Diesel Engine Co.) coupled to a six-pole 150-Kw. 
220-volt G.E.C. generator, running at 195 K. P. u. The 
engine is of the latest type, fitted with an improved oil 
pulveriser, and guaranteed to run smokelessly at from one- 
fifth load to 15 per cent. overload. Ring lubrication is 
provided on the main bearings, and small oil. pumps are 
fitted for lubricating each gudgeon pin and piston. The 
engine works on the well-known four-stroke cycle, and starts 
up on compressed air, which is admitted to the first cylinder 
through an extra or fourth valve fitted on the cylinder cover 

D each cover being 
provided with an ex- 
haust and air inlet 
valve of the mushroom 
type and a needle 
valve for fuel injection. 

A Reavell three- 
stage air compressor 
direct coupled to the 
crankshaft supplies the 
air for starting-up and 
subsequently for in- 
jecting the fuel when 
running, the pressure 
ranging from 400 lb. 
to 900 lb. per sq. in. 
according to conditions. 

The compressed air 
is fed to three receivers. 
two of which are reserve 
starting bottles, either 
one being sufficient to 
start the engine 10 
times, while the third 
is the injection receiver 
normally in use, the 
air from which is used 
to force à spray of oil 
into the highly com- 
pressed and heated 
charge of air contained in the cylinder at the commencement 
of its third or working stroke, during which ccmbustion 


takes place. 


As is well known, the Diesel engine is not of the explosion 
type, and the cylinder pressure does not rise above that due 
to compression ; consequently, the engine runs quietly and 
without shock. Moreover, the ingenious system of governing 
the oil admission toevery working stroke ensures a very even 
turning moment. 

The standard governor arrangement is fitted, in which the 
governor works a small oil pump and more or less opens the 
pump suction valve during the delivery stroke, so as to vary 
the amount of oil delivered. The oil at Felixstowe costs at 
present 50s. per ton, and the Diesel Co. guaranteed a con- 
sumption of 702, 768 and 1:029 Ib. of oil fuel per unit at 
full load, two-thirds load and one-third load respectively, 
while the actual results have been 68, 671 and *828 Ib. of 
fuel per unit for the loads mentioned. Thus the company 
came well within their guarantees, as was also the case with 
the cooling water, for which 2:85 gallons per B.H.P.-hour are 
required, as against a guarantee of 4 gallons. The cooling 
water is supplied from a 5,000-gallon roof tank, with a Klein 
cooling tower standing over it, and a motor-driven centrifugal 
pump in the engine room returns the water from the cylinder 
jackets to the top of the tower. A thermometer and cock 
are fitted in each jacket discharge pipe, in order to regulate 
the discharge temperature to about 120° F. The cooling water 
installation is sufficiently large to provide for treble its present 


Vol. 67. No. 1,724, DECEMBER 9, 1910. ] 


THE ELECTRICAL REVIEW. 935 


duty. The Diesel engine is particularly suitable under condi- 
tions such as obtain at Felixstowe, and its remarkably uniform 
fuel cost under 0:2d. per unit—over a wide range of load, 
and total absence of stand-by charges, are expected materially 
to improve the generating conditions there. 

The local electricity supply is on the two-wire system, at 
200 volts pressnre, and practically all by means of bare over- 
head wires; the distributors run along the buck of the houses, 
and are attached thereto by insulators clamped on to 
chimneys, with services teed off as required—an arrange- 
ment which served the Electricity Co. well and practically 
eliminated wires over streets, but which will, in future 
extensions, be replaced by street poles at the discretion of the 
Council. The company supplies 40 Johnson & Phillips 
enclosed arcs, along the sea front, and a dozen or so tungsten 
street, lamps, and if price had not been quite a secondary con- 
sideration to the Felixstowe Council, the company would, ere 
this, have captured the whole of the street lighting, the rate- 
payers benefiting to the extent of 5s. to 68. for each post 
converted, on the prices quoted, not to mention the addi- 
tional advantage of reliable illumination on a windy night. 

The company is energetically pushing the sale of energy 
for heating purposes, and has introduced the Norwich system 
of charging with that end in view, and an excellent, though 
fruitless, suggestion, due to Mr. Napier Prentice, was the 
supply of a kettle and one lamp to each of the numerous 
beach tents, at an inclusive charge of 108. per season. px 

However, it is to be hoped that under the more intimate 
conditions which now exist, the Council will see its way to 
assist the company in developing the undertaking for the 
good of both. | 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession. 


Commercial Training of the Engineer. 


In his inaugural address at Birmingham, before the 
Institution of Electrical Engineers, Mr. M. S. Railing said : 
“The young electrical engineer abroad is encouraged to 
study in addition to his own science, the technology of 
allied trades, and to train himself as well in languages, in 
commercial law, in natural economy, and in commercial 
routine generally. I plead that such an excellent course may 
some day be adopted in this country as well. I further plead 
that the commercial side of engineering should be considered 
in our present system of apprenticeship." | 

For many years I have been much interested in the 
question of giving young engineers some coinmercial training ; 
in fact, I first recognised the importance of it a dozen years 
ago, when I had some of the pupils at a well-known elec- 
trical manufactory through the estimating department of 
which I then had charge. 

Most of them were like fish out of water when they first 
came to me, and some never did any good, for although 
technically sound, they had not the methodical office habits 
and natural grasp of financial detail to make their stay in 
the estimating department profitable. 


Other men dropped naturally into the work and learnt. to 


draft specifications, dictate business letters, or make up 
detailed estimates of such straightforward matters as 
dynamos, lighting plants, kc. Some of them are successful 
sales engineers to-day, or in charge of estimating depart- 
ments of various firms. 

Now, clearly, it is not possible or advisable for firms to 
allow a number of young men to pass through the com- 


mercial departments. For one thing, there is usually not 


office room, and for another it is not wise for a firm's cost 
sheets, and other financial data to become widely known. 
Therefore, if young engineers are to be able to obtain 
some idea of commercial methods, the details of estimating, 
&c., these matters will have to be systematically taught. 
Four years ago a course on Quantities and Estimates for 
Mechanical Engineers was started at the Northampton 


Institute, Clerkenwell, and Dr. Mullineux Walmsley and 
Mr. Larard have since been successful in persuading the 
City and Guilds to establish an examination in the subject. 

On my return from Australia about two years ago, Dr. 
Walmsley asked me to draw up the syllabus for a course on 
Quantities and Estimates for Electrical Engineers; this 
is the second session [ have been lecturing on that subject, 
and I think it may be said to be successful from the fact 
that the class is about 25 strong, and is entirely composed 
of young men who have recently started in business. 

The syllabus is too lengthy to be reproduced here, but the 
heads are: Private and public lighting, estimating office work, 
works costs, electric power in factories, tramway equipment, 
power transmission, town supply, &c. 

My methods are somewhat unconventional. For example, 
I make a practice of distributing to the students catalogues 
and price lists which tbe various manufacturers and con- 
tractors are good enough to send. I spend some time each 
lecture in commenting on any data in these catalogues, and 
encourage the students ‘to annotate the copics, as a marked 
catalogue is much more valuable than an unmarked one. 

Occasionally we make excursions outside. For example, to 
the Business Exhibition at the Olympia, when several firms 
gave special demonstrations of their apparatus and methods. 
One evening a representative of Standardised Engineering 
Publications came to the Institute and demonstrated the. 
method of filing catalogues and lists ; whilst another evening 
we went to the offices of Systems, Ltd., when the manager, 
Mr. Harrison, gave a most interesting talk on card index 
systems and how to apply them to engineering work. 

Last week the students were shown Low to use the Patent 
Office Library in Chancery Lane, so as to enable them to 


make a quick search for a patent specification or for articles 


bearing upon any particular subject they wish to read up. 
Many useful matters which young engineers have to pick 
up at the present time in a haphazerd way ean be usefully 
taught, and certainly amongst them are such subjects as 
quantities and estimates, commercial and patent law, and 
the principles underlying business routine. Young engineers 
need to kuow something of these matters, if for no other 
reason than to save themselves from being improperly 
exploited by the company promoter type of individual. 


E. Kilburn Scott. 
Bromley, Kent, November 29th, 1910. 


Static Transformer Switching. 


Among many station engineers there appears a difference 
of opinion as to the correct method of switching large 
“ static ” transformers in parallel. 

According to theory, we are told to close in the low- 
tension side first, so that the core may be magnetised from 
the secondary rather than from the high-tension side, but in 
practice the writer has seen instances where, by adopting 
this method, it has been found that such a rush of current 
takes place as to trip out the secondary switches. On the 
other hand, a rush of current often takes place when the 
primary side is closed first, but not to such a great extent 
as in the former instance, and not to such an extent as to 
trip the switches. 

Having heard arguments in favour of each method, the 
writer would be glad to know the method that is found in 
general practice to be the most satisfactory, and the theo- 
retical explanation recommending such method. 


Station Engineer. 
Clydebank, Norember 30/4, 1910. 


The Supply of Lamps by Electricity. Works. 


I was very interested in the article by “ Metal " in your 
current issue. m 

Whilst thanking him for the information given in tlie shape 
of facts appertaining to his own station, I beg to differ from 
some of his opinions, and also to enter.an emphatic protest 
against the free supply of lamps by electricity works. l 

The very first portion of his article is open to discussion, 


inasmuch as he infers that the duty of a station is to sell 
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light, not current, If all stations were worked and run on 
this basis to-day, I am afraid the balance-sheet of many 
concerns would be sorry reading for the engineers and 


<- managers. 


Does * Metal” wish one to understand that 20,000 
25-C.P. metal lamps connected to his mains are of more value 
to him, at the end of the year, than 20,000 16-c.P. carbon 
lamps, as he would be selling more liyt in the one case than 
in the other, and is he anxious to cultivate house lighting 
customers who burn a couple of metal-filament lamps for a 
few hours each day out of a total of 12 or 14 lamps of 
various kinds installed in preference to power consumers 
who would be using current on a much larger scale for eight 
or nine hours per day, and is he deliberately showing the 
cold shoulder to possible heating. and cooking consumers ? 

Personally, 1 cannot at the moment understand why there 
should be, or are, so many disconnections as ** Metal ” speaks 
about, as metal lamps have now been. on the market for so 
long, and advertised so much, that it appears almost incre- 
dible that disconnections should occurthrough heavy lighting 
bills before metal lamps have been tried, and it is doubtful 
about the bills being heavy when they have been tried. 

If a man has a bad light it is almost safe to say, to-day, it 
is his own fault, and very often it is because he adopts a 
penny-wise and pound-foolish policy by buying a shilling 
carbon lamp instead of a metal lamp at four shillings. 

“ Metal " treads ou dangerous ground when he says ‘ the 
station musf supply lamps to consumers if the best is to. be 
got out of the electricity supply.” This statement is very 
definite, but I have no hesitation in denying the truth of it. 
I very strongly object to the statement and to free lamp 
supply by central stations. 

An ordinary everyday business man reading a statement 
such us“ Metal" makes would wonder what class of men 
were engaged in the electrical trade and industry generally 
outside the supply stations. Apparently, contractors are not 
"upable of advising a customer what sort of lamps are going 
to suit his purpose best. I beg respectfully to inform 
„Metal“ that the contractors, as a body, are quite capable 
of doing the necessary thinking for their clients without his 
intervention, and. the dest can be obtained without a free 
lamp supply. 

I think it is time that the free supply of lamps by all 
stations where such schemes are at work was done away 
with, and in its place a 5 per cent. cash discount given when 
the accounts were paid ; this would be preferred by large 
numbers of consumers to-day. The whole thing is unfair 
in more ways than oue, 

Speaking generally, lamp renewals are the only source of 
revenue a contractor has to look to after putting in an in— 
stallation, from that particular installation. Let the supply 
authority sell its current to the consumer after the con- 
tractor has spent, very often, considerable time and money in 
obtaining that consumer, and leave an opening for the 
contractor to do a little business in the future with the 
consumers. | 

When a contractor gets a new consumer on the mains, 
the supply authority are selling him juice daily, whereas the 
contractor, under the shadow of a free lamp supply, cannot 
get a look-in. Is it fair? No. 

Again, looking at the scheme referred to by “ Metal,” 
probably his own, he says the prices for lamps are kept at 
the lowest possible rates, this, I presume, to keep out the 
contractor, as he further says, “it is better to lose on the 
lamps than reduce the charges for current,” in other words, 
it is better, from * Metal's" point of view, to give the 
customer something to persuade him to have the station’s free 
lamps, and keep paying the price he is doing for current, 
rather than the consumer should pay the proper price to a 
contractor for his lamps and have his current at a lower 
figure. I should like to ask * Metal" if his is a municipal 
undertaking, and what he thinks the ratepayers would say 
and do if they knew how one, 1 presume, of their servants 
deemed it advisable to. put a penny in one of their pockets, 
under the pretence of giving them something, whilst he 
thought it quite right to tako sixpence out of the other 
pocket by keeping up the price for current. And what about 
the contractors in his own town and district who are adding 
grist to his mill daily 2 What encouragement ! 

] am inclined to think that, if * Metal" came out into 


the open, he would have a pretty warm time at the hands of 
those whom his policy more closely affects. 

He not only believes in supplying lamps free, but also in 
carrying out all kinds of repairs, just as an act of kindness, 
and supplying free brains for customers to think for them 
—in fact, anything to blind them so long as his price for 
current is not questioned. 

No, Metal,“ the free supply of lamps is not the fit and 
proper thing for a station to undertake, as it is unfair to the 
consumer, the ratepayer generally, and the contractor parti- 
cularly. 

Give the consumer an extra 5 per cent. discount or reduce 
your price for current and leave him a free hand to get his 
lamps from where he wishes or otherwise would do. 

I have had numbers of cases where consumers have never 
had a “free lamp,” through various causes, in other cases 
they have obtained lamps they have not been able to use, and 
sometimes I have found them stored, new, in hundreds. The 
plea used to be that the free lamp supply was instituted and 
carried on to ensure consumers having a change of lamps 
oecasionally, in the days of the carbon lamps, as otherwise the 
lamps would have been kept in use when they had passed 
their economical stage. 

To-day, all that is past, and there is no doubt that the 
free lamp supply schemes are out of place, as they take 
away business which ought to be in the hands of the 
contractor who is also a ratepayer, and rob him of legitimate 
business which ought to be in his hands, and his alone. 


Harry Moss. 
Bradford, December 5th, 1910. 


Municipal Wiring. 


When I read Mr. Bowden’s letter on this subject, I was 
seriously tempted to laugh. First of all, he says that I do 
not write from a wireman's point of view. Possibly he takes 
me for a member of the Electrical Contractors’ Association. 
He then says, I have made a false statement re list of ques- 
tions sent out by this Association, and in the very next 
sentence adinits the truth of it. 

May I ask who is the judge of the man’s drunkenness, and 
of his incapacity, and whether the man himself has a chance 
of seeing what is put upon his sheet? I claim that it is 
possible for a life-long abstainer to have a charge of drunken- 
ness, or any other charge for that matter, made against him, 
and the man not to know it, and Mr. Bowden bears me out. 

If the Editor will publish the list of questions, I will send 
the sheet, or, better still, let Mr. Tate forward the list to the 
Editor for publication, and let your readers judge whether 
my statements are without foundation. Surely, if everything 
is fair and above board no member of the Association can 
have any objection to this. My other charges against the 
majority of the members of the E. C. A. no-one, with truth, 
can deny. From Mr. Bowden’s letter, I gather that 
premises that are wired by municipalities are done by the 
“creme” of our trade, and. the contractors’ work by the 
rest, with the additional risk to life and property, through 
fire, &c., thrown in. Even I do not go as far as that. I 
may say that neither now nor at any time have I worked for 
a municipality, and at present [ am working for a contractor. 
I should be very pleased, indeed, to mcet Mr. Bowden or any 
members of the Contractors’ Association on any evening, at 
any place, to discuss this matter. Any humble effort of 
mine that would lead to better and fairer conditions between 
wiremeu and contractors I should be most happy to make, 
and I am sure the advantages would be patent to all. 


| W. J. Webb, 
London, S. W., December 3yd, 1910. 


Lantern Slides—THE ELECTRICAL Co, LTD., of 
122-124, Charing Cross Road, London, W.C., ask us to announce 
that they have a large number of lantern slides illustrating the 
advantages of the use of electrical drive and electric heating. as 
well as a considerable number of photographs of various types of 
machines, apparatus and arc lamps which they will be pleased to 
loan to Corporation engineers or electrical contractors foruse. In 
all there are some 300 or 400. 


— — 
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LEGAL. 


GRIFFITHS AND ANOTHER r. BENN. 
(Concluded from page 901.) 


ON re-entering the witness box on Tuesday, November 29th, MR. 
FELL stated that he wished to correct what he had said on the 
previous day. He found that the resistance at Burdett 
Road was laid by the G.B.Co. Referring to the alleged quarrel 
between himself and Mr. Bedell, Mr. Fell said that he remarked 
that he wanted a little less theory and more practical result. The 
G.B. Co. were told that if the L.C.C. were satisfied with the car 
equipment, they could go ahead with the whole 48 equipments. 
The L. C. C. had made some magnets, but that did not affect the com- 
pany at all. They were regarded as a inake-shift job and the L. C. C. 
only asked the company to help to get the system going. Witness 
contended that the magnets operated the studs successfully. 

The JUDGE: They did not. It was unsuccessful in July. 

WITNESS: That had absolutely nothing to do with the magnets. 

MR. GREER: That is your opinion. I suggest your magnets 
would not operate the studs properly ?—I don't agree. 

The magnet would not operate at high speeds ?—I am not aware 
that that is so. 

WITNESS said it was pointed out to Mr. Mordey that with the 
original G.B. equipment they could not run more than 14 miles an 
hour without sparking. The safety breakers were supplied by the 
L.C.C., but some bobbins which were made were copied from the 
plaintiffs' bobbins. 

Re-examined by MR. McCARDIE, WITNESS said that he objected 
to the alterations of the cars, as all the parts were designed to be 
interchangeable. 

À lively discussion oecurred between the counsel and the Judge 
as to whether the question of the motive for the salting of the 
roads should be gone into. The JUDGE said he would not hold an 
inquiry as to whether the County Council had a right to salt a 
road. After the Judge had said, he would take no note of the 
matter, WITNESS, in answer to questions, stated that where there 
were conduit lines the L.C.C. asked that the putting down of salt 
should be prevented as far as possible. Horse trams were being 
run over the Mile End route, and the salt was only placed where 
the horses ran. 

Mr. MAURICE FITZMAURICE, chief enyineer of the London 
County Council, said there was no ground for saying that by his 
personal hostility he prevented Mr. Griffiths from getting the work 
of laying the Mile End track. The work of putting in the over- 
head system on a portion of the Mile End route had been given to 
Messrs. Dick, Kerr & Co., and he desired to avoid having two con- 
tractors on the job. He suggested the change in the access boxes, 
because the originals were not sufficiently strong for the White- 
chapel traffic. As he had recommended the system to the Council, 
he wished to see it succeed. Although the G.B. Co. reduced their 
royalty he still believed they would give the Council advice without 
extra payment. 

The JUDGE : Had it not occurred to you that Griffiths had better 
do the track work !—No, it did not. 

The JUDGE: It would occur to me. 


MB. EAMES (for plaintiffs): Could you have got rid of Messrs. - 


Dick, Kerr & Co. by cancelling their contract )—Yes. 

The JUDGE: Why did you not do that? It would have been 
the straight thing. Messrs. Dick, Kerr went one way, and Mr. 
Bedell another.—WITNEss said he was frequently down in the 
Mile End Road, and had no complaint to make. The access boxes 
had absolutely nothing to do with the rejection of the G.B. 
system. 

Regarding the alleged failure of the G.B. Co. to supply certain 
drawings, WITNESS said he would suggest that on the grounds of 
common decency, an inventor whose system was being installed, 
would have supplied drawings. Continuing, witness said that the 
whole question about access boxes and sumps, had absolutely 
nothing to do with whether the G.B. system was good or bad, and 
the whole thing was an absolute waste of time. 

Mr. Eames: And whether explosions took place or not ?— You 
may have occasional explosions in the beginning of running with 
any system. Iam waiting to get to some of the important things. 
Witness added that if it had not been for the live studs the running 
would not have been stopped. 

Mr. EAMES: We say Mr. Mordey got over that difficulty ?—I do 
not accept that. Ithink all I said to the Council was that Mr. 
Mordey's report was not conclusive. I would say so now. Mr. 
Mordey did not get rid of any live studs. 

Re-examined by SIR EDWARD CLARKE, WITNESS stated that, at 
the time the Mile End Road experiment was being carried on, the 
Council had only power to lay 24 additional miles of tramway. 
They had got power to lay many more miles since, but he could not, 
of course, say how far the G.B. system would have been extended 
had it been successful. 

Mr. JOHN BOWDEN, who was rolling stock superintendent of the 
L.C.C., stated that he did not, as had been stated, recommend the 
insertion of a piece of gun-metal in one of the magnet poles. 

Mr. Way, who made the amended design for the access box covers, 
said he did not force any alterations upon Mr. Bedell. He under- 
stood Mr. Bedell agreed to them. 

The resident engineer for the Mile End track and the clerk of 
works, as well as the last two witnesses, stated emphatically that 
they did all in their power to assist the G.B.Co. to make the system 
a success. The man who took out the salt cart which did the 
salting, of which complaint was made, stated that he acted under 


the instructions of the foreman, and salted all the track on which 
the horse trams ran. 

The Jury expressed a wish to hear what ‘the foreman had to say, 
but he was not in Court. 

In his address to the Jury, which occupied an hour on Tuesday 
and nearly all the forenoon of Wednesday, SIR EDWARD CLARKE 
maintained that all Sir John Benn's speeches and remarks related 
wholly to the G. B. system as laid down in the Mile End Road. Sir 
John Benn had never said & word about Lincoln, and he asked the 
jury to believe him when he said he had not got it in his mind at 
all when he wrote and spoke on the subject of the stud tramway. 

For the plaintiffs, MR. GREER urged that Sir John Benn, under 
the smart of his mind caused through his defeat by the Moderates 
in the L.C.C., made an attack upon his opponents, in the course of 
which he made allegations not against the G.B. system as installed 
in the Mile End Road, but against the system as a system, saying it 
was a mischievous and impossible system ; a system which im- 
perilled the lives of those in the East End of London, and deserved 
the condemnation of all competent experts. No one, said Mr. 
Greer, could imagine anything more likely to injure the reputation 
of Mr. Griffiths and Mr. Bedell. Counsel added that he had no 
charge against the L.C.C. officials, but once having reported against 
the system they made up their minds, and were thereby unable to 
attach proper importance to the results of Mr. Mordey’s experi- 
ments. 

The judge's summing up was comparatively short. He asked the 
jury to decide whether the words complained of applied to the 
Mile End Road system or to the system of G. B. traction generally. 
If it referred to the system laid down in the Mile End Road, it was 
not denied that it was a failure, although it was stated that it was 
not a failure of itself but owing to the manner of its installation. 
Regarding the speeches in the London County Council, privilege 
would hold there unless the jury were convinced that there was a 
governing motive in Sir John Benn's mind if he wished to get 
votes and did not care what he was saying so long as he could get 
an advantage over the other side. With the resolution of the Council 
to abandon the system, its prospects went in London, and that did 
not lie on Sir John Benn's shoulders. His Lordship then formulated 
a number of questions for the jury. 

After a short deliberation, the jury said they did not see their 
way to get finished with the matter that night, and at the sugges- 
tion of the qudge and with the consent of both sides, the jury were 
allowed to yo home overnight. 


On Thursday morning, after about two hours’ deliberation, the 


jury returned the answers to the questions as follows :— 

Were the words defamatory ?— Yes. 

Did-they refer to the plaintiffs ?— Yes. 

Were they expressions of opinion or statements of fact ?-- Of fact. 

Did they state the system generally was a failure, or only that 
the system was so as laid in the Mile-End Road !— Both. 

So far as the words were statements of fact, were they true. — 
Many untrue. 

Was the defendant actuated by malice in saying the words or any 
of them ?—Yes, except in the L. C. C. speeches. 

Did the plaintitfs suffer any special damage )—Disagreement. 

So far as the words were expressions of opinions, were they fair 
comment or facts truly stated. Facts, not comment. 

General damages ?}— £12,000, to be divided equally between the 
two plaintiffs. , 

MR. GREER, K.C., applied for judgment for plaintiffs for £6,000 
each. 

His LORDSHIP gave judgment in the terms applied for, and, on 
the application of SIR EDWARD CLARKE, K.C., granted a stay of 
execution, in view of an appeal, on condition that security for 
£5,000 was lodged 


DURTNALL v. BRITISH THOMSON-HoUSTON Co. 


ON Monday, at the Patent Office, the Comptroller of Patents held 
an inquiry into the validity of a part of a patent which the British 
Thomson-Houston Co. are applying for, for a process of driving 
ships by electrical power transmission. 

Mn. DURTNALL asked the Comptroller to say that the respondents 
were using his combination, which he had previouly patented in 
1905, without mentioning it in the specification. 

Mr. A. W. Mathys appeared for the appellant, and Mr. Burgess 
represented the British Thomson-Houston Co. 

Mr. BURGESS held that the generator portion of the invention 
was not new, and he submitted that was the only thing Mr 
Durtnall was claiming. 

The COMPTROLLER said that so far as he could see the new 
combination which was claimed did not alter the etfect of the old 
combination except in certain instances. What the new invention 
did was to add a third element to the combination in the form of a 
low-pressure turbine, which incertain contingencies gave extra 
power and force. He was not convinced that it was a new 
invention—it was merely the addition of a new element. 

Mr. BURGESS said his case was that the whole formed a new 
combination. They did not claim anything that was in the 
appellant’s specification, and they did not need it. The system toa 
certain extent was similar, but the appellant’s patent was entirely 
limited to ships’ propulsion. His company were attacking a 
slightly different problem. 

MR. MATHYS, for the appellant, said that if they could not get 
a specific reference in the patent. they wanted a general disclaimer 
of their combination. They claimed to have put this particular 
combination on record for the first time either on a vehicle or in a 
boat, and in their description they gave some very important infor- 
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mation with regard to putting it into practice. Under one con- 
dition of service, they said that the British Thomson-Houston Co. 
must use their combination, or if they did not, it would not be of 
any use for large powers. 

The COMPTROLLER said it was quite clear that the patents were 
different. That of the appellant’s had nothing to do with low- 
pressure turbines. He asked Mr. Mathys whether he claimed that 
even although the combinations differed, or if the respondents 
employed one combination and added to it, they ought to say se. 

MR. MATHYS replied that that was his contention. 

The COMPTROLLER said that at present his view was that it would 
be rather difficult to justify the concession of specific reference, but 
he would not absolutely say that he would not admit the claim. 
He would consider that question, and also the further one as to 
whether in the public interest there ought not to be some kind of 
disclaimer with regard to the appellant's patent. 


LANE AND OTHERS r. HOLDEN. 


IN the Chancery Division on Friday, December 2nd, before Mr. 
Justice Eve, Mr. Lane and other residents of Station Road, Thetford, 
Norfolk, claimed an interlocutory injunction against Mr. Holden, 
coffin maker, of the same street, to restrain him from committing 
a nuisance which they alleged was caused by noise emanating from 
defendant's machinery—viz., an electrically-driven circular saw and 
planing machine used in the course of his coffin-making business. 
The mill, they said, made an unbearable noise, and affidavits were 
read made by residents, who described it as an “ unearthly noise” 
and a “ jolly nuisance.” JN 

Mr. P. O. LAWRENCE, K.C., for the plaintiffs, said that the mill 
started at six o'clock in the morning, and ran continuously until 
about 3.30 in the afternoon. 

Mr. LANE described the noise as weird, startling and howling,” 
and produced a state of nervous tension.” 

DEFENDANT denied the nuisance, and Mr. CLAYTON, K.C., on his 
behalf, read affidavits by various persons declaring that the mill 
Was not so noisy as to be a nuisance, some witnesses describing it 
as almost soothing," and like the humming of a bee.” 

His LORDSHIP refused to grant the interim injunction. 


JULIUS GREVENER v, Ennis & Sow. 


IN the Shoreditch County Court, on Friday, before his Honour Judge 
Smyley, K.C., Julius Grevener, trading as Messrs. J. & H. Grevener, 
sued Messrs. Ellis & Son, of 96, Ironmonger Row, St. Luke's, elec- 
trical engineers, to recover £93 for electrical goods supplied. There 
was a counterclaim for financial support in a banking account of 
the Electro-Motor and Dynamo Co. for about 17 months, with a 
total turnover of £5,500, including bank charges, stamps, mes- 
sengers time and out-of-pocket expenses, £100; commission on 
introducing customers, £30, totalling £130. It appeared that 
in 1903 the defendant started placing orders with the Electro- 
Motor and Dynamo Co., of which Mr. E. B. Haertet was the 
proprietor. A verdict was given for the plaintiffs on the claim and 
counterclaim. ° 

Judgment was entered accordingly, with costs. 


Impregnated Telegraph Poles.—The Electrical World 
quotes some observations by Mr. K. Havelik, of Brünn, upon the 
frequent occurrence of the so-called house fungus (Mernlius 
lacrimans) on telegraph poles impregnated with sulphate of copper, 
in the Province of Moravia. The poles were characterised by a 
sort of dado on the surface of the underground portion, such as 
one sees on all wood which has been injured by this fungus. On 
dirging up the poles there was noticed an unpleasant fungus odour. 
This fungus was found wherever the poles were subjected to alter- 
nations of dryness and dampness, no matter what the character of 
the soil in which the poles stood. The life of poles attacked by 
the Merulius lacrimans is from two to fourteen years; where there 
is sudden alternation of dampness and dryness the pole rots away 
sooner, The formation of the J/yphen can also be observed. The 
thread-like germs of this fungus always lie in the lengthwise 
cracks of the wood. and are often quite deep. The more quickly 
the earth about the pole dries the larger are the threads, but the 
Hyphen itself is seldom to be found here. Where the earth dries 
more slowly, there are formed either weaker threads or none at all. 
The //yphen usually branch out all around the pole. In order to 
counteract the intluence of the house fungus the Austrian Tele- 
graph Department has introduced impregnation with tar, which is 
regarded as a sure preventive of the Her. 

The Imperial Gerinan Postal Department has recently published 
statistics concerning the life of telegraph poles. The average 
life of the poles was us follows for different impregnating 
materials :— Zine chloride. 12 years : copper sulphate (blue vitriol), 
14 years ; corrosive sublimate. 17 years: tar oil 22 years. The 
annual cost per cubic metre treated and delivered was as follows 
for the several impregnating materials :—Zinc chloride, 4 marks : 
copper sulphate, 3.50 marks; corrosive sublimate, 3.10 marks; tar 
oil. 2.80 marks. These figures show that impregnation with tar oil 
paid the best, that with corrosive sublimate the next hegt, and that 
with zinc chloride the least. oa zn l 


PROCEEDINGS OF INSTITUTIONS. 


Street Lighting by Modern Electric Lamps. 
By H. T. HARRIBON. — 


(INSTITUTION OF ELECTRICAL ENGINEERS, MANCHESTER SECTION ; 
Discussion on paper read Norember 22nd, 1910.) 


MR. S. L. Pearce (Manchester) said he was almost entirely in 
agreement with the whole of the subject matter presented by the 
author. It was too often the case that engineers were not allowed 
to choose the best positions for their lamps ; for example, lamps 
had to be placed at street corners in order to allow for some illumi- 
nation in the side streets, and in this case the illumination of the 
main thoroughfare became uneven if the lamps were of uniform 
candle-power. The advisability of having two Osram lampe in 
series in the lanterns seemed a little doubtful, as the failure of one 
lamp sufficed to put the whole lantern in darkness. Special pre- 
cautions had been taken at Marylebone to preserve the lamps by the 
adoption of anti-vibration suspensions, and it appeared that with 
such precautions, ordinary 230-volt lamps could have been employed 
in parallel. Those who had seen the Marylebone lighting would 
no doubt agree that the effect was excellent. The question of the 
treatment of charges in Marylebone was not quite clear. The 
paper certainly read as if the Marylebone authorities had settled in 
their minds on a lump sum for the whole contract. Anyone who 
had tested modern flame lamps knew that the distribution was very 
unsatisfactory. The base of the lamp-post stood in a brilliant 
glare. and as the distance from the post increased, a very rapid diminu- 
tion in illumination took place, He hoped that lamp makers would 
turn their attention to this most important point, with a view to 
the design of acorrect globe. There was no doubt that the adoption 
of the inner dioptric globe was a great advance ;'the effective candle- 
power was increased, as pointed out in the paper, but two other 
important advantages were not mentioned by the author. More 
efficient ventilation was obtained, which meant the avoidance of a 
great deal of silting up on the bottom of the globe; carbon 
deposit was also avoided, so eliminating the loss of a large per- 
centage of light. The third point was the prevention of the 
etching of the outer globe, which went on during burning hours. 
In Manchester, after using a certain type of lamp for about 12 
months, 20 per cent. of the light was lost owing to the globe 
etching. The high-pressure gas lamps referred to were apparently 
of the same type as the 1,500-c.P. Keith lamps which had been 
erected in Piccadilly, Manchester. These lamps had been tested by 
photometer, and showed a maximum candle-power of about 1,260 
at 30°. Apparently, from the figures obtained, the water pressure 
of 80 in. had not been maintained. Probably the gas engineers 
found that the high-pressure, had a very destructive effect upon the 
mantles. There appeared to be a good deal of ground for believing 
that the gas consumption was in excess of that guaranteed by the 
makers, viz., 25 cb. ft. per hour, and the figures quoted in the paper. 
viz., 30 to 34 cb. ft. per hour, were probably nearer the mark. In 
connection with high-pressure gas mantles, there appeared to be a 
shrinkage amounting sometimes to 1 in. Would the short mantles 
give the same candle-power as the longer ones? Apart from fair 
wear and tear affecting the life of mantles, the damage caused by 
vibration and go forth, seriously shortened the economical life of 
the mantle and diminished ite light-giving properties. It was to 
be gathered from the author's remarks that only two types of 
lamps were available for street lighting nowadays, viz., flame arcs 
and tungsten groups. There was no reference to the single-enclosure 
lampe, and this was, perhaps, a little extraordinary, in view of 
Mr. Harrison's remarks in his 1905 paper. Mr. Pearce fully endorsed 
the author's opinion as to the value of street lighting as a demand 
having a high load factor, but he did not go so far as to say that 
such a demand was superior to a motor load. It might be of 
interest to know that in Manchester an inclusive price of 14d. per 
unit was obtained, including capital charges and maintenanoe as 
well as current. The curves issued by manufacturers were pro- 
bably substantially higher than were obtained in actual practice. 
The curve given for the tungsten lamps was remarkable and quite 
ideal. 

Mr. W. W. ANGUS (Eccles) said that in Eccles about 200 posta 
were each fitted with a 55-watt 100-volt tungsten lamp in a well- 
glass fitting, with inverted reflector, mounted upon a swan-neck 
bracket. The approximate cost of the post, fitting and lamp erected, 
was £2 12x, and the approximate cost of the service, including tee 
joint. was £1 5s. 6d. The general public were well satisfied with the 
lighting result, as compared with the incandescent gas which the 
tungsten lamps had replaced. The cost of lighting main thorough- 
fares and side streets, as given in the paper, was much higher than 
small towns could afford. In Eccles the number of posts per mile 
in side streets was 40, against 65 mentioned in the paper, the cost 
per mile (Eccles) being, approximately, £100 per annum. A price 
of £2 8s. 6d. per post per annum was obtained, and this included 
electrical energy, lamps, renewals and attendance. This sum was 
based on a cost of 1°92d. per B. of T. unit, and it also provided for 
four lamp renewals, the averave life of a lamp being assumed 
as 1,000 hours. Actual results had shown the average life of thc 
tungsten lamp to be over 2,000 hours. The number of hours burn- 
ing per annum was approximately 3,800, which meant a lamp 
renewal of a little over 15 lamps per post per annum. The price 
of £2 8s. 6d. could therefore be reduced. Capital charges did not 
enter into the question, because the district fund paid for the cost 
of the services, fittings and posts. 

MB. A. G. COOPER (Colne) said he had only half-a-dozen arc 
lamps, from which he derived no revenue at all; the gas depart- 
merit gave the public lighting gratie, and, of course, the electricity 
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department had to follow suit. Regarding single-enclosed arc 
lamps, the town of Colne was very high (600 ft. above sea level), 
and to this fact he attributed the difficulty in making the carbons 
burn anything like the stated hours which enclosed arc lamps were 
expected to give. It was stated that single-enclosure twin-carbon 
Jamps would give 70 to 80 hours, but he had been able to obtain 
a life of only 50 hours. 

Mr. J. FRITH asked the author how the various types of lamps 
were affected by fog. In the case of motor-cars having powerful 
projectors near the ground, their illumination was considered 
sufficient for purposes of viewing objects in the street, but they 
gave no horizontal illumination at all. 

Mr. O. Moon (General Electric Co.) considered that since the 
advent of tungsten lamps, electrically-lighted side streets competed 
easily with those lighted by gas. Time and statistics from over 
50 towns had shown that tungsten lamps had an average life of 
over 2,000 burning hours. These statistics showed beyond doubt 
that small units for side street. lighting were now successfully 
established. 

MR. J. S. Peck (chairman) said, regarding minimum illumina- 
tion, that he had worked out some of the figures given in the 
paper, and found that the value was from one source only, whereas 
there were really two sources, one at each end. The question of 
globes on flame lamps was one of very great interest. A case in 
mind was that of two lamps, one with a clear globe, and the other 
an opalescent globe; owing to the fact that the opalescent globe 
looked like a ball of fire, it was selected as the best light-giving 
lamp. Reference was made in the paper to gas costing 7d. per 
1.000 cb. ft. in order to produce the same light for an equal cost. 
Other figures Were given in the paper regarding the amount of gas 
required for smaller incandescent burners, and seemed to show 
that it was necessary to sell gas at 10d. per 1,000 cb. ft. in order to 
compete, in that type of mantle, with the tungsten lamp con- 
suming energy at l'4id. per unit. This showed the almost hopeless 
position of gas in competing even for small units. It was very 
difficult to finda means of compariug illumination. It was stated 
that "It is interesting to note that when these roads were lighted 
by gas mantles, the minimum direct illumination was 00036, and 
thus the illumination i8 now about seven times as high, the cost 
being about three times greater.” If three times as many gas 
mantles were installed so as to bring the case equal, there would be 
nine times the illumination. : 

Mn. F. SELLS (General Electric Co.) said that very few people in 
the Manchester district had to deal with street lighting expenditures 
such as £8,000. It would be most interesting to have the author's 
experience regarding street lighting on a small and inexpensive 
scale. The author had dealt chiefly with street lighting which 
had been done by converting arce lighting into tungsten, but it 
would be of interest to have figures relating to the conversion of 
side-street lighting from gas to electricity. The speaker's 
experience was that whilst low-voltage tungsten lamps might have 
a longer life than those of high voltage, the series lamps would 
not have so long a life as the parallel lamps, the most apparent 
reason being the difficulty in matching the series numbers. 

MB. H. C. CREWS said the authors paper marked the end of the 
rule of thumb era in street lighting ; in future this would be done 
on scientific lines. The curve given for the low-pressure inverted 
gas mantle might be corrected by means of a suitable shade or 
reflector in the same way as the electric lamps. On the other 
hand, the falling-off in candle-power of all gas mautles was & 
serious depreciation, which gas people would not admit. Metal 
lamps were not liable to any such serious depreciation, and elec- 
trical men had much to gain in this respect. 

Mr. Harrison, in reply, said that when the work in Maryle- 
bone was carried out, the smallest 210-volt tungsten lamp available 
took 63 watts, two of which have been too expensive a unit for the 
small streets; hence two 35-watt lamps were used in series, which 
gave a much better result than a single lamp, and resulted in very 
little extra cost in maintenance. The peculiar figure of 1°42d. per 
unit for cost of energy was brought about by the addition of cer- 
tain loan repayment charges, viz, the cost of fittings over three 
years and services over five years; Id. per unit would easily cover 
the cost of services, provided the repayments were spread over a 
longer period. The form of profile curve of candle-power of 
various inverted gas mantles depended purely on the leugth of 
mantle, which in its turn depended on the pressure and quantity of 
gas supplied ; the higher the pressure the longer the mantle, which 
resulted in a better distribution for street lighting. He omitted 
enclosed arc lamps from his comparison because up to the present 
none had been made with correct light distribution curves; 
thus their efficiency for the purpose was very low. 
He quite agreed that horizontal illumination was not everything to 
be considered, but as it embodied all the other factors, it was the 
most convenient unit for comparison purposes. Fog penetration 
depended largely on the amount of red rays present, and therefore 
generally favoured incandescent electric lamps. — Replying to Mr. 
Moon, the 50 towns mentioned as giving a total average of 
2,000 hours’ life for tungsten lamps must either include a large 
number of 100-volt towns, or perhaps the General Electric Co. was 
very generous over premature failures, thus they were not included 
in computing the average. He thought the average of all the towns 
he was interested in would be nearer 1.400 hours per lamp. The 
life of the series lamps in Marylebone had come out even longer than 
that of the small candle-power high-voltage lamps. This also applied 
to other places where it had been necessary to do the same thing. 
. Care was taken over the pairing. but in one town where no trouble 
was taken, the results were still good. The cut-outs mentioned in 
the paper for use with series lamps were of the same construction 
as those used in Nernst lamps for cutting out the heater, and took 
less than two watts, Thecost of yas for the gaslamps at Marylehone 


would be about 1s. 10d. per 1,000 cb. ft. Tho cost of lamp 


renewals was very often less than the cost of mantle renewals 
when the cost of labour was included. 


Electric Winders. 


A DISCUSSION on the above subject took place on November 218t at 
the NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS ; it was opened by MR. J. G. WILSON, whose remarks 
are abstracted below :— ; 

The problem presented by the electric winder, from the electrical 
engineer's point of view, is related to the problem of haulage, and 
more distantly to some of the problems of electric traction and of 
the electric driving of rolling mills, but differs radically from all 
other applications of electricity to mining work. The power is 
only required intermittently. The masses moved are stopped and 
restarted once or twice a minute—more or less according to 
whether the shaft is & deep or shallow one—and although the net 
power exerted in raising the coal is comparatively moderate, the 
power required during acceleration is often twice and sometimes 
three times as great, due chiefly to the fact that the mass set in 
motion is from 10 to 20 times as great as that of the coal lifted at 
each wind. 

The extent to which this acceleration adds to the power which 
has to be exerted by the winding engine is not always fully realised. 
For instance, the load of coal lifted at each wind by the electrical 
winding engine récently installed in the Harton Colliery, in this 
district, is four tons, and the power required to raise this weight, 
including friction, windage, &c., at full speed is only a little over 
700 H.P., whereas the maximum power exerted by the motor in 
acceleration is 1,500 H. P. The reason for this large difference of 
nearly 800 H.P. is clearer when it is remembered that the total 
mass moved is 72 tons and the rate of acceleration is over 3 ft. per 
second per second. Some electric winders work with speeds nearly 
double and accelerations half as big again ns those employed at the 
Harton Colliery. . - 

The depth of shaft and the amount of coal that can be lifted at 
each wind are, in general, fixed quantities; the frequency, and 
therefore the speed of winding, are variables which can and should 
be chosen with a view to economy, and it is often overlooked that 
there is for each case a speed of operation above which winding is 
less economical, and above which the plant would be excessive in 


size and cost. 


As a consequence of the intermittent application of power. and 
the excessive power at starting, the average power exerted by a 
winding engine is small compared to its maximum power and small 
in proportion to the size and cost of the plant installed. Taken on 
the basis of maximum power exerted, about one-half of the total 
power employed on collieries in tbis district is in winding alone, 
and the rest is for other purposes. On the other hand, if we con- 
sider what the annual consumption of energy would be on the 
supposition that the whole of the colliery power work, including 
winding, was performed electrically, not more than a quarter of the 
units would be used in winding and three-quarters would be for 
other purposes. In other words, the load factor, or ratio of average 
to maximum power, is low. 

The annual saving effected by electric winding as compared with 
steam is proportionate not to the maximum power exerted, but to 
the power averaged over the whole year, whereas the capital ex- 
penditure involved by the equipment is much more nearly propor- 
tionate to the maximum power exerted. As the capital expenditure 
is the only argument against electric winding, this explains why 
the conversion of winding engines to electric working proceeds less 
rapidly than that of other colliery work. There have recently been 
changes to remove this obstacle. 

Another distinguishing feature of electric winding is that it is 
not merely a matter of starting and stopping with extreme rapidity, 
but greater accuracy and perfect control are also required, and it is 
of the utmost importance to have reliable automatic devices for pre- 
venting overwinding and assuring safety in the event of failure of 
the electric supply, and so on. 

A three-phase induction motor lends itself less readily than a 
direct-current one to efficient starting and speed control. The 
start is wasteful in power, and involves a large controller having 
some mechanical complication. The power factor of the current 
taken at starting is, moreover, low—especially if the motor is 
direct coupled—thus taxing the generating plant severely, and 
causing fiuctuations in the pressure of supply to other services. 
The main advantage is that the motor is of the same ruggedly 
simple type, as has been found best for all other colliery work, and 
with the exception of a relay motor is the only electrical machinery 
involved. ; 

The continuous-current winding motor does not receive its 
current direct from the main source of supply, but through some 
form of converter, usually a motor-generator, of which the motor 
may be of any type to suit the main source of supply. The 
generator, which I shall refer to as the regulating generator, 
supplies direct current to the winding motor at a widely varying 
pressure. The chief advantages of this method are :— 

1. The large rheostatic loss is avoided. 

2. A finely graduated control over the whole range of speed is 
provided and easily effected directly by the operator's hand without 
the complication of a relay. 

3. Automatic devices for preventing over-winding are more easily 
applied to the field circuit of the regulating generator than to the 
main power Circuit. as in the three-phase motor. Moreover. by 
special arrangements of the windings on the regulating generator. 
the control can. if desired. be rendered absolutely fool-proof, no 
matter how careless the operator. 

The disadvantares. on the other hand, arc, first, that in place of 
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only one machine three are required, each of which handles the 
whole of the load, namely, the winding motor, the regulating 
generator and the motor on the supply. This not only runs up the 
first cost, but in operation involves losses in the motor-generator 
and involves also a slight additional risk of stoppage due to 
accident. 

The regulating generator is required to give current during 
acceleration some 100 per cent. in excess ofits mean load, and at the 
moment of starting the cage it gives this large current at only 
about one-eighth of the full voltage, the whole reduction being 
effected by weakening the field, as the generator itself runs at full 
speed all the time. Generators as designed some years ago would 
be totally unable to commutate satisfactorily under these con- 
ditions, and it is only by a more rigid application of the principles 


of design, and more especially by the introduction of commutating 


poles, that these generators are successful. 

Winders of quite smal! size should, in my opinion, be of three- 
phase type, unless a direct-current system of supply has already 
been installed at the colliery for quite independent reasons. It is 
only on larger sizes, say, from 200 H.P. upwards, that the question 
of the continuous-current winder has considerable claims, and then 
it has to be settled with reference to the special features of each 
case. First cost is also a consideration, as the direct-currect 
system is more costly than the other. 

The next alternative to be considered when an electric winder is 
installed, is whether a fly-wheel for the storage of energy need 
be added. This is possible with either a three-phase or a direct- 
current winder. 

The starting point of the question is really the source of supply. 
If this be a local one, that is to say, a comparatively small generat- 
ing plant supplying one colliery or a small group of collieries, and 
if the winder be large, there can be no question that the extra cost 
and complication of a fly-wheel is justified. As already mentioned, 
it frequently happens that the peak power during acceleration is 
double or more the average power required, and it is easy to show 
that the cost of the extra generating plant required to supply this 
peak will exceed the extra cost of supplying the peak power from 
the fly-wheel. 

If, on the other hand, the supply is from some central source on 
a large scale, the necessity for a fly-wheel is a subject for much 
closer investigation and for collaboration between the colliery engi- 
neer and the company furnishing the supply. The question 
requires very considerable attention in each case, so that the extra 
cost of the fly-wheel and of the regulating device required with it, 
are not incurred unnecessarily. 

If the winding motor is three-phase, it is connected direct to the 
supply and controlled by a liquid rheostat, and the fly-wheel plant 
is merely an adjunct, not essential to the working of the winding 
motor, but an assistance to the generating plant. The fly-wheel 
plant then consists of a rotary converter connected to the supply, 
and a fly-wheel connected to a direct-current dynamo. When the 
winding motor is at rest the rotary converter receives current from 
the supply and passes it on as direct current to the machine con- 
nected to the fly-wheel, which speeds up and stores energy. While 
the winding motor is accelerating, the fly-wheel slows down, and 
the machine connected with it generates direet current, which 
passes through the rotary converter and reaches the winding motor 
as three-phase current in parallel with the main supply. The dis- 
tinguishing feature of the system is that winding can be continued, 
at any rate at a reduced speed, if the fly-wheel set breaks down. 

If, on the other hand, the winding motor is a direct-current one, 
the fly-wheel arrangement usually consists merely of the addition 
of the fly-wheel to the motor-generator already described under the 
Ward-Leonard control, the fly-wheel set then being, of diode: 
essential to working. 

The speeding-up and slowing-down of the fly-wheel is in this 
case effected by a resistance in circuit with the motor driving 
it, which automatically keeps the intake from the supply approxi- 
mately constant. 

Next there is the question of geared rersux direct drive motors, 
and I hope that users who have had experience with the double 
helical machine-cut gearing which has only recently come into use 
for the heavier drives, will give their opinion of it. The high 
efficiencies of 98 and even 99 per cent. are, I believe, quite estab- 
lished—in fact. the overall efficiency of a geared motor is not less 
than that of a direct connected one—and the question is really a 
matter of durability of the gearing, which also ought to be satis- 
factory even where the power to be dealt with is of the order of 
1.000 H.P. The first cost even with the gearing. is much less, and 
the facilitv for handling in case repairs have to be made is much 
greater. Moreover, in cases where it is decided to provide a com- 
plete spare motor. the substitution of the spare in case of accident 
ix a very much simpler matter than in the case of a direct-drive 
motor. 

There is another question I hope to hear dealt with this evening. 
and that is the reason why the substitution of the Koepe pulley or 
some other similar device for the ordinary winding drum has not 
been more usual. A very large proportion, in fact with deep shafts 
nearly half, the total mass to be accelerated. is on the drum itself, 
and we have ulready seen how formidable the acceleration power is 
where the conditions are severe. Doing away with the heavy 
drum, and substituting a pulley merely carrying one convolution 
of the rope, and therefore weighing only a small fraction of the 
weight of the drum, very largely obviates this difficulty, but these 
pulleys have not been used in this country. 

Ax the Koepe pulley practically involves the better balancing of the 
tension in the ropes connected to the cages by means of a balance 
rope, any objection to the use of the balance rope is an objection also 
to the use of the Koepe pulley. But both have been frequently usedon 
the Continent. Of course, the balance rope has also been used in 


this country without a Koepe pulley, and is in many cases of deep 
shafts most useful in keeping down the maximum power and the 
cost of the winder, Its advisability, or otherwise, forms a separate 
question for discussion. 

An alternative to a balance rope is coning a portion of the drum 
80 as to commence each wind with a smaller radius, and, therefore, 
& greater leverage. This, although at first sight attractive, is 
usually of doubtful utility, and adds objectionably to the weight of 
the drum. 

There is, lastly, the question which is really, of course, by far 
the most important one of all, as to whether electric winding can 
be justified on economical grounds, as compared with steam 
winding. It appears to me to be & question which can only be 
dealt with in specific cases, and is not capable of generalisation, 
because the determining factors vary over such wide limite. 
These are :— 

l. The value at the particular pit of the coal available for power 
purposes. One extreme case, not uncommon, is the presence of 
sufficient unsaleable coal, which is yet of a quality possible for use 
under the colliery's boilers—in this case it must not be forgotten 
that when everything is taken into consideration, the cost of burning 
such coal may be considerable—and at the other extreme, there is 
the case of an iron or other mine which has to pay full price for its 
coal. Another case is that of a coking colliery producing waste 
heat. In thislatter case, however, the provision of steam for wind- 
ing engines isa most uneconomical way of utilising such waste heat, 
which, in this district, is more remuneratively disposed of toa 
power company, who can utiliseit on a better load factor. 

2. Another variable factor is, of course, the cost of energy, 
whether bought from the power company or made on the spot, and 
the difference between these two cases is, of course, very con- 
siderable. 

Apart from the extra capital charges involved by small units and 
spare plant, a first-class central station will use per unit only a sm all 
proportion of the coal required by even a good private plant. 

3. Another factor is the length of the working day. The Eight 
Hours Bill has had the effect of lengthening the working hours at 
many pits from 10 to 16, and this has a very important influence in 
favour of the economy of winding electrically. The extra first cost 
of the electric plant is the principal, in fact the only, argument 
against it, and the longer the working day the greater saving will it 
effect for a given cost. 

In comparing the working cost of steam and electric winders, 
one important point is sometimes overlooked ; the electric winder is 
much easier to handle and much less at the mercy of an unskilful 


operator. 


Lastly, there is the alternative method of effecting a saving, 
namely, by retaining the steam winder and putting down exhaust- 
steam generating plant for supplying the rest of the power at the 
colliery. 

Where cheap supply of power from a central source is not 
available, this is areason for retaining steam winding which merits 
very careful consideration. Where a central supply does exist, the 
exhaust steam plant can be coupled up to it, andin this way the 
whole of the exhaust steam can be utilised, whether it happens to 
coincide in amount and load curve with the other power require- 
ments of the colliery or not—in practice. of course, it never does. 
But the exhaust-steam plant involves an accumulator, and is costly 
in capital and up-keep, and it is not, in my opinion, the most econo- 
mical way of dealing with the whole question when power can be 
bought cheaply for an electric winder. 

I believe the latter to be the solution which will be gradually 
adopted in all such cases. 

Mr. Clothier then read a communication from Mr. GERALD J. 
HOOGHWINKEL, the gist of which is given below :— * 

An opportunity to demonstrate the possibilities of electric 
winders was afforded him by one of the most progressive colliery 
managers in South Wales, and the results had not only fully sub- 
stantiated the claims he put forward four years ago, but had 
especially refuted those vague statements, unsupported by any 
proofs, of unreliability and heavy repairs, which were then made. 
Many colliery managers and engineers had since been converted to 
electric winding in both North and South Wales, where electric 
winders of large capacity were being erected. The latest conver- 
sions included the general manager of one of the largest South 
Wales colliery combinations. South Africa became converted 
through the efforts of Continental manufacturing interests, and the 
other mining fields in all parts of the world were following slowly, 
but surely. Everything pointed to the increasingly quick adoption 
of electric winding at home. The results obtained at the Great 
Western Colliery, with which he was connected, had been fully up 
to the expectations of the directors and management, and this was 
still the only winding engine of fair size in this country which 
had been regularly at work during a period of two years. There 
had been no stoppages due to breakdown of the winder, and when 
at one time some small trouble was experienced with the fly-wheel 
set, this was promptly shut down, and winding was continued 
without the equalising machinery. Ever since then the fly-wheel set 
had been used only occasionally, althongh the current was taken 
from a power company on the basis of a fixed payment on the 
maximum demand for each month plus a small charge per unit, 
the whole charge amounting to about jd. per unit. The system 
employed was the Westinghouse equaliser-in-parallel system with 
a three-phase winding motor; the Ilgner“ was an equaliser-in- 
series system. This parallel system were lower in first cost, and 
could be shut down without stopping the main winder, but the 
equalising and speed regulation were not quite as close as with the 
Ilgner. Still, the manager of the power company in question 
stated. during the discussion of the writers paper in Cardiff, that 
when the winder was at work it was not possible to distinguish 
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any fluctuations of greater magnitude than those ordinarily 
expected, The cost per ton of coal wound was under 2d., including 
all capital charges, the load factor of the engine being about 
12 per cent. to 15 per cent. It was found that the stopping of the 
equaliser meant a great saving in power all round, a possibility 
which the Ilyner winder did not permit. The abolition of the 
heavy running charges of this equalising plant would do much to 
popularise the electric winder still further. 

Three-phase winders with liquid controlling year could be 
installed in many cases without equalisers. The special features 
of large steam turbine sets had, however, suggested a solution which 
the writer worked out a couple of years ago, and which had since 
been independently introduced by Messrs. Brown, Boveri & Co., with 
one difference. The special features of the large steam turbine, 
especially of certain makes of the impulse type, were easy and close 
regulation, great reliability, once properly installed, and still 
greater overload capacity. The idea was, of course, to work the 
prime mover at the best load factor, and this was difficult if the 
colliery power station was small, and the winding motor of 
relatively large capacity. It was also often desirable, even where 
power was taken from a power company, to have an independent 
supply at the colliery in case of breakdown of cables or long trans- 
missions. In order to reduce the cost of such a separate colliery 
power station in case supply from & power company was also 
available the writer suggested a single turbine set of such 
capacity as to supply the average power for the winding motor, 
and the average power for the other electrical plant at the colliery. 
The turbine drove a direct-current generator for the winding motor 
and a three-phase generator for the colliery supply. The direct- 
current generator drove the winding motor on the Ward-Leonard 
system, the boilers acted as a storage set, and the three-phase 
generator gave a steadying load for the turbine. 

Messrs. Brown, Boveri & Co. had installed a plant lifting 74 tons 
of coal from about 800 yards’ depth 30 times per hour at a colliery 
in Silesia, and this installation had given every satisfaction and had 
filled the most sanguine expectations. 

The difference between his suggestions and Messrs. Brown, 
Boveri's, was that the latter used a synchronous generator, while 
he suggested a generator of the asynchronous type. The advantages 
of this system were briefly as follows :—(1) Lower first cost of the 
electrical plant; (2) less machinery; (3) less power and better 
efficiency of the complete installation ; (4) lower repair and main- 
tenance charges; (5) lower costs for buildings, foundations, &c. 

A complete test at the colliery had proved Claim 3 to be correct. 
The generators gave 1,740 KW. and 625 KW. respectively. The capacity 
of the winding motor varied between 565 and 1,400 H.P., and the 
corresponding generator figures were 475 and 1,240 KW. The total 
cost without boilers was £15,000, but the installation was the first 
of its kind, and could have been somewhat reduced in cost by 
adopting a motor of smaller diameter, 

The results of exhaustive trials gave with about 115 tons of coal per 
hour, or half the usefulload for which the engine was designed, 
15°5 Ib. of steam ꝓer unit and 17 lb. of steam per useful shaft horse- 
power. The regulation of the turbine was so good that the speed 
variation was less than 2 per cent. from full load positive to full 
load negative on the winding generator, and the three-phase 
generator could not be thrown out of step. 

He had recently had an opportunity of calculating the figures for 
a winding plant of about double the capacity of that described 
above, for the same depth, and the figures based on actual prices 
compared as follows :— 


Cost of installation Cost per ton of 


complete. coal wound. 
Ilgner equaliser with energy at 
4d. per unit 885 eos £19,000 27d. 
Direct turbine drive  ... "T £32,000 17d. 


The cost per unit for the colliery supply came to under a 
farthing, so that the difference under this head had to be added to 
the saving per ton under " winding.” He would urge a careful 
consideration of the various systems in each particular case by 
specialists, in the interests both of the colliery and of the manu- 
facturer. 

Mr. W. C. MOUNTAIN said that the type of winder to be installed 
depended entirely upon the local conditions, If a supply com- 
pany’s mains were handy and a supply could be had at a very low 
figure, then electrical winding was worth considering, but in most 
collieries as at present existing a large amount of exhaust steam was 
available, and if the supply of this was constant enough, it was 
advisable to use it in exhaust turbo-sets to supply power to the 
pit. He knew of cases where electricity was being generated thus, 
at 15d. per unit, including all charges. This system undoubtedly 
had a very large future. The winder was the life and soul of any 
colliery, and considering that many steam winders had been at 
work 30, and in some cases even 45 years, without costing more 
than a nominal amount for repairs, he did not think the electric 
winders could compete on the score of reliability. Electrical gear 
was comparatively delicate and complicated, the simplest type 
being the large low-speed three-phase motor, the winding of which 
might well consist simply of copper bars in mica tubes, thus 
making repairs as simple as possible. In his opinion, the 
Ilgner system introduced too many links, any one of which 
was liable to go wrong, and the possibility of laying a pit idle 
for weeks for repairs was a strong argument against it. 
2d. per ton had been quoted for electrical winding, but this could 
not compare with some thoroughly reliable figures he got out five 
years ago, which showed values as low as 5s. per 100 tons with 
steam winding, the very highest being 16s. per 100 tons. Even 
better resulte could be got at the present day. He strongly urged 
the advocates of electrical winding to come forward with definite 


figures, The Westinghouse system had the great advantage that 
winding could be continued even if the balancer broke down. With 
regard to helical gears, he knew of some, running in oil, which had 
been transmitting 700 H.P. for two years, without showing any signs 
of wear. The Koepe pulley had been mentioned, but this had the 
disadvantage that if the rope broke both cages fell to the bottom. 
He knew of cases where 15 per cent. in coal consumption had been 
saved by using balance ropes. | 

Mr. WoopvATH (Siemens Bros, London) admitted that the 
capital cost of electric winders was comparatively high, but the 
results were so satisfactory that users never reverted to steam. 
Electric winders were rapidly coming into use on the Continent 
and in South Africa. He might mention that the Ilgner patent 
for winders was quite distinct from that for rolling mills, which 
had been held to be invalid. His firm had some large winders in 
hand at Stafford, one of them taking a peak load of 9,000 H. P. 
Every attention had been paid to the provision of safety appliances, 
and even an unskilled labourer could not do any damage. The 
Koepe pulley was used almost exclusively on the Continent, but it 
had three objections—viz., the use of a balance rope was essential, 
both cages went to the bottom if the rope broke, and it was not 
suitable for high speeds. 

Dr. ROSENBERG (British Westinghouse Co.) said that electric 
winding was becoming cheaper owing to the use of large generating 
units. His firm had à number of large winders in hand, amongst 
them being four of 1,600 H.P. at 98 R. P. M. For deep shafts direct- 
coupled motors were most successful, but his firm had all sorts, 
except the Ilgner, in hand for South Africa. There was no induce- 
ment to flatten the load curve there, as they paid on a flat rate. His 
firm was at present installing a winder with a Koepe pulley to lift 
900 tons per day out of an 800-ft, shaft, the whole of the gear 
being in a tower at the pit mouth. 

Mr. G. SToNEY (C. A. Parsons & Co.) said that the fluctuations 
due to a 1,500-Kw. winder would certainly show even on a system 
having a generator capacity of 30,000 Kw. 

His experience of helical gear had been very satisfactory, as the 
Vespasian, which was fitted with such gear having a ratio of 
1,500/85, had made 15 trips to Rotterdam without the gear showing 
the slightest sign of wear. He considered that helical gear would 
help to solve many transmission problems. 

The discussion was then adjourned for a fortnight. 


Care of Mining Plant. 


AT a meeting of the ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS (East of Scotland Branch) on Friday last, at Dumferm- 
line, a paper was submitted on Inspection and Repair of Electrical 
Plant Underground,” by Mr. R. R. Smith, who maintained that it 
was necessary for a competent person in charge of plant to inspect 
it daily, and it was important that he should be very observant. 
A thorough examination of the parts in detail was usually most 
necessary. At his colliery two sets of switches were examined and 
adjusted each day. That meant that each switch was examined 
once every fourteen days, and this proved ample. Should the oil 
show signs of carbonisation, a sample was taken and tested, new 
oil being sent down if necessary. Every week & motor was opened 
out by men from the surface, cleaned, and the clearances taken. 
As far as possible insulation tests were taken monthly, and if these 
came below a certain minimum resistance, then each individual 
part was tested until the fault was localised. The insulation testa 
were recorded in a book, it being stated which cables, switches, &o., 
were taken together, and if the insulation of any part was found 
to be low, a note to that effect was made. 

Mr. R. W. PETERS thought that manufacturers should devote 
more attention to insulation. With fairly good insulation any 
machine ought to be able to withstand a temporary overload after, 
say, two days idleness. That, however, was not quite their experi- 
ence on Monday mornings when they restarted plant which had 
been at a standstill during the week-end. 

Mr. H. GORDON FRASER said that the matter of oil leaking 
from bearings was one to which the manufacturers must also give 
attention. Its continuance, he felt, would periodically affect wind- 
ings. It was not always fair to blame the manufacturer when oil 


` interfered with the windings, because a number of motormen did 


not understand the question of oiling at all. 

Mn. WILLIS gave it as his experience that in several instances 
where manufacturers were blamed they were not at fault at all. 
Bad attention was generally the real source of the trouble. 

Mr, WALKER thought that there was something more than care- 
lessness or inattention to the oil at the root of the trouble, Others 
took part in the discussion. 

Mr. SMITH, in reply, said there was no doubt the makers were 
to blame in many instances, 


Institution of Electrical Engineers (Yorkshire Local 
| Section). 


Ox November 16th Mr. T. HARDING CHURTON delivered his 
inauyural address as chairman of the Section, at Leeds. He 
announced that a Committee had been formed for the purpose of 
obtaining particulars respecting the operation of textile factories 
by electric motors, with a view to proving the advantages to be 
gained by the adoption of electric driving. Englishmen, he 
thought, were not so enterprising in advertising their productions 
Or commodities as some other nations especially the Americans 
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and Germans—and they might with advantage emulate their business 
methods in some respects, in order to make more widely and fully 
known the value of that which they had to offer. In that Local 
Section they might well demonstrate the advantages of electricity 


as applied to the iron and steel, engineering, mining, textile and 


clothing, leather and other industries that were largely carried 
on in their midst, inviting representatives of those industries to 
take part in their discussions upon papers relating to the particular 
industries in which they were severally engaged. 

The interests of the electrical industry might also be more com- 
pletely watched by the influence that the Institution might bring 
to bear upon legislation and Government regulations concerning it— 
pressing for the removal or revision of unnecessary restrictions and 
rules, and for the concession of reasonable facilities necessary for 
the development of electricity for the public good. 

During the past few years the electrical manufacturing business 
had not been in a flourishing condition, and the monotony of the 
reports of public companies had been somewhat depressing. In the 
keen competition .to obtain orders, prices had been reduced and 
reduced, and profits had become microscopic in their proportions. 
And yet the business had been rapidly growing, the demand for 
electrical apparatus had continually increased. To what was this 
unsatisfactory state, commercially, to be attributed? He believed 
it was mainly due to the productive capacity of their factories 
exceeding the demand of the market open to them. In time supply 
and demand would tend to adjust themselves, and prices might then 
be expected to realise a reasonable profit ; but the foreigner would 
then be tempted to compete and thus prevent any material improve- 
ment. So that, while prices were now kept low by internal com- 
petition, any material increase would, apparently—under existing 
fiscal conditions—be prevented by external competition. 

It was an incontrovertible proposition that a manufacturer whose 
market was more restricted was—other things being equal—at a 
disadvantage as compared with one whose market was less restricted. 
And the German or American manufacturer, therefore, having the 
monopoly of their respective home markets, and equal terms with 
ourselves in our own, had a decided advantage in that respect. The 
preference that we had in certain colonies, welcome as that was, 
was quite inadequate to compensate for such unfavourable terms 
elsewhere. The result was that in this unequal contest with our 
foreign rivals we had to work harder and better in order to keep 
pace. The severity of competition had operated as a stimulus to 
increased effort in the direction of improvement and to economy 
with efficiency in design and manufacture. But so long as the 
same causes continued to operate, our task appeared likely to remain 
an up-hill one. 

Referring to the improvement in design of electrical machinery, 
Mr. Churton said that the use of interpoles and increased ventilation 
had enabled the weight of D.c. generators and motors to be con- 
siderably reduced. The size and weight of A.C. motors and trans- 
formers had also been much reduced by the employment for the 
lamine of a special steel alloy, due to Sir Robert Hadfield, of very 
high permeability, and by their being well ventilated. One effect 
of this reduction in the size of motors was that, being more 
dependent upon ventilation to carry off the heat generated, when 
they were totally enclosed the reduction in capacity on account of 
heating was more pronounced. In many instances motors might 
be run more efficiently and economically at a much higher tempera- 
ture than was at present considered advisable were it not for the 
combustible nature of the insulating materials. 

The subject of insulating materials was an important one, and 
one that afforded ample opportunity for research and experiment. 
They still wanted something that would stand higher temperatures 
without risk of burn-out, and that would last well. 

Several causes had contributed to the general lowering of costs 
of production— which, in some branches of manufacture, had been 
very marked—in spite of a concurrent increase in prices of some 
of the chief materials; but no cause had contributed more, perhaps, 
to the reduction in cost than that which had become increasingly 
possible as the demand for electrica] machinery had grown—the 
manufacture in quantities of stock parts, or of complete unite, thus 
enabling both workmen and tools to be regularly engaged on the 
same work or class of work. 

Thus there had been a marked tendency among manufacturing 
firms to specialise in certain lines, each developing their own 
standards or patterns, adopting certain varieties and sizes of their 
own selection, and manufacturing these in quantities to stock. 

The Engineering Standards Committee in their published Report 
on Standards for Electrical Machinery, proposed that the rating of 
& motor for continuous work should be based upon its performauce 
for six hours. A small motor might attain maximum temperature 
rise in a few hours, while a larger machine might continue to get 
hotter for several hours longer, and though not too hot in six hours, 
might become too hot for safe working when run on "con- 
tinuously." Would it not be much better to specify the ultimate 
temperature rise attained, irrespective of the time taken for the 
limit to be reached? The intermittent rating, it was proposed, 
should be based upon the performance for one hour continuously. 
The fallacy of such a system of rating had been frequently exposed. 
The proposed standards for B.H.P. and speed of motors would be of 
but little practical value. 

The standardisation of voltage, and, in the case of alternating 
current, of numbers of phases and of frequencies—in order that the 
variety of electricity supply might be as small as possible—was 
greatly to be desired ; the manufacturer of motors had, at present, 
to provide for a very great variety indeed. 

The tendency in electrical manufacturing was to simplify the 
work of the workman, and to depend less upon his knowledge and 
skill while of the managers, designers, administration and super. 


vising staff, more skill and knowledge, greater ability and concen- 
tration of effort, were continually demanded. 

With regard to the young workman, practically the only way to 
learn the work was by actual work in the shops. Whether he 
would be the gainer by attending evening classes depended upon 
the kind of work in question ; the character and ability 
of the student ; the character of the training hereceived ; and, with 
regard to his prospect of advancement, upon the demand for the 
application of the additional skill or knowledge acquired. 

In the performance of many operations, little or no knowledge 
beyond that gained from practice in the shop was likely to be of 
much practical assistance. To qualify for the position of foreman, 
not only was a thorough knowledge of the work necessary, but also 
personality. Energy, tactfulness, method, ability to control men 
and get the best work out of them, could not be acquired by 
attending classes, but the scientific principles could be learnt, and 
the course of his studies be guided. Special care should be taken to 
ensure that the training was appropriate to the work in view, and 
not “over the heads" of the students. It behoved every workman 
to know something more than was necessary to do just the work 
that he might, for the time being, be engaged upon, so that he 
might be able to adapt himself to such changes and developments 
as might take place. The Education Department in that city 
appointed an advisory committee consisting of manufacturers 
engaged in various industries, and others, with the object of con- 
ferring with the managers of the technical schools as to the courses 
of study and other cognate matters, and such co-operation must be 
mutually beneficial. 

The training of men with a view to their becoming designers or 
managers should be much broader than that which was 
appropriate to the workman. Power of observation and of the 
grasping of problems, ability to combine ideas and to form new 
ones, such as originate improvements, inventions, new applications 
or adaptations, were called for. Neither the works course nor the 
college course could independently fit a student for any superior 
position, but both were equally essential. 

Whatever might be the training, the British workman still 
maintained his position of superiority among the nations of the 
world. 

Turning to the development of the electrical distribution of 
power as a means of conserving coal, the Chairman pointed out 
that the necessity for economising fuel must become increasingly 
important. The advantage of large size in steam sets was seen not 
only in increased economy in steam consumption, but also in other 
operating costs, and in building space, and they might confidently 
anticipate the adoption of much larger units than at present. At 
the Delray station of the Detroit Edison Co. (Michigan, U.S.A.) 
which he recently visited, there were several sets of 14,000 Kw. 
capacity. The height of these sets was 37 ft., the turbine blade 
rings were 13 ft. in diameter, and therevolving field 9 ft. in diameter. 
The boilers were of the water-tube type, and one of the large ones 
would keep 8,000 Kw. going. The day load of this station was 
about 22,000 Kw., including street-car service. The economical 
generation of power thus secured, coupled with cheap and efficient 
distribution by means of high-tension overhead wires, enabled the 
power company to sell and deliver power at a cheaper rate than the 
consumer could generate it with relatively small plant, and a ready 
sale for the energy was thus assured. If the power company 
would have the large consumers as customers (especially those 
whose load factor was high—such, for example, as textile mills), they 
must adopt plant and economies quite beyond the reach of such 
consumers, Higher voltages of transmission would be necessary to 
reduce as much as possible the cost of distribution, and this pre- 
sented no difficulty. Voltages of 40,000 or 50,000 would be quite 
practicable, and would probably be adopted in our longer-distance 
transmission and distribution schemes in the near future. 

The public were becoming sensible of the advantages that the 
uses of electricity afforded, and & bold policy of progress in electric 
power supply would meet with its due reward. 

In this connection, with regard to those electricity supply under- 
takings that were in the hands of municipalities, he thought it was 
the better policy vigorously to develop an undertaking in such a 
way as to enable it to turn out its product in the most efficient and 
economical manner, and thus to provide cheap power, than to apply 
surplus profits to the relief of rates—a penny-wise and pound- 
foolish policy. 

The popularisation of electricity for power, heating, lighting and 
other purposes, would not merely economise coal and thus conserve 
our national resources, but would at the same time clear the land of 
the pall of smoke that hung over it. It was no idle dream, he 
thought, to look forward to a change in all this—and that in the 
not far-distant future, 


Humphrey Pumps and Compressors. 
By H. A. HumpHREyY, M. Inst. C. E. 


On November 12th Mr. Humphrey read a paper before the Man- 
CHESTER ASSOCIATION OF ENGINEERS describing the latest 
developments in his system of pumping water by the direct action 
of exploding gases, described in a paper before the Institution 
of Mechanical Engineers last year. The system is defined by the 
author as follows: —“ A method of raising or forcing liquid which 
consists in applying the energy of expansion of an ignited combus- 
tible mixture to one end of a column of liquid so as to propel the 
column along a discharge pipe, and to cause it to oscillate in the 
pipe under such conditions of energy of the moving liquid, that 
everything necessary for preparing for the next ignition is per- 
formed during one or more oscillations, and wholly or partly owing 
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to it or them. The simplest case of Humphrey pump is illustrated 
in fig. 1. Water has to be raised from supply tank s T to an elevated 
tank ET; C is the combustion chamber, w the water-valve bor, 
v valves opening inwards, and D the discharge pipe. In the 
top of the combustion chamber are fitted an inlet-valve A 
and an exhaust valve E. A simple interlocking gear is arranged 
between these two valves, so that when valve A opens and closes 
it locks itself shut and releases the valve E, and when valve E 
opens and closes it locks itself shut and releases valve A ; con- 
sequently each time the suction occurs in the chamber these valves 


Fia. 1. 


open in turn. Imagine a charge of gas and air to be compressed in 
the top of chamber c, and fired by a sparking plug which pro- 
jects through the top casting. All the valves are shut when 
explosion occurs, and the increase in pressure drives the water down- 
wards in the pump and sets the whole column of water in the dis- 
charge pipe in motion. The column of water attains kinetic energy 
while work is being done upon it by the expanding gases, so that 
when these gases reach atmospheric pressure the column of 
water may be moving with considerable velocity. The motion 
of this column of water cannot be suddenly arrestea, hence the 
pressure in C tends to fall below that of the atmosphere, the 
exhaust valve E opens, and also the water valves v. Water rushes in 
through the water valves mostly to follow the moving column in 
pipe D, but partly to rise in chamber C in an effort to reach the 
game level inside the chamber as exists in the suction tank. 

When the kinetic energy of the moving column has expended 
itself by forcing water into the high-level tauk, it comes to rest, 
and there being nothing to prevent a return flow, the column starta 
to move back towards the pump, and gains velocity until the water 
reaches the level of the exhaust valve, which it shuts by impact. 
A certain quantity of burnt products is now imprisoned in the 
cushion space F, and the energy of the moving column is expended 
in compressing this gas cushion to a greater pressure than that due 
to the static head of the water in tank E T. Hence a second outward 
movement of the column results, and when the water reaches the 
level of valve E the pressure of the space F is again atmospheric, 
and further movement of the water opens valve A against a light 
spring and draws in a fresh charge of gas and air. If there were no 
friction the water would fall to the same level ae that from which 
the last upward motion started, but the amount of combustible 
charge drawn in is slightly less than this movement would repre- 
sent. Once more the column of water returns under the elevated 
tank pressure and compresses the charge of gas and air, which is 
then ignited to start a fresh cycle of operations. 

The pumps may discharge into an air vessel, or an open stand- 
pipe, if desired to give a continuous flow. 

No simple means of indicating the work done by the expanding 
gases has been found, but indicator cards giving pressures on a 
time basis are given in fig. 2, from a 45-B.H.P. four-stroke pump, 
lifting 39°4 ft. head, with town gas. 

The figures relating to this card are :— 


Compression pressure at ignition 
Explosion pressure sei Mm .. 163 lb. m 
Cushion pressure m vs .. 185 lb. i is 
The pump was delivering 306 gallons per working stroke. 


The card may be explained as follows :— 
Compression of charge from A to B. 
Explosion from B to c. 
Expansion from C to D. 
Taking in water and scavenging air and partly exhausting, 
D to E. 
Return stroke completing exbaust till valve shuts, E to F. 
Cushioning, F to d. š 
Cushion expansion, d to H. 
Intake of new charge, H to J. 
Next compression of charge, J to K. 


The partial vacuum at the end of cushion expansion may 
momentarily be as much as 4 lb. per sq. in., and the water suction 
may at first be equal to 2 or 3 ft. of water, both dying down to 
atmospheric pressure during the respective strokes. 

The construction of the four-cycle pump is exceedingly simple, 
and it is the key to all the others. Its reliability has been amply 
proved, and its elasticity in meeting changes of lift without alter- 
ing the mixture of gas and air or the clearance volume has been 
demonstrated. The four unequal strokes which result from the 
free oscillations of the water column give rise to a cycle which is 


56°5 Ib. per aq. in. 


superior to the Otto cycle, and is, in fact, the theoretically perfect 
heat cycle described in text-books. 

The Humphrey pump exhibited in operation at the Brussels 
International Exhibition obtained two “ highest possible" awards, 
namely, a Grand Prix in the class for gas engines, and a Grand Prix 
in the class for pumps. | ; 

In the Humphrey pump the burnt gases are so well cooled at the 
end of the long expansion stroke that they will not ignite an 
incoming combustible charge. Advantage is taken of this fact to 
devise a true two-cycle pump, by suitably modifying the combustion 
chamber, so that the incoming charge displaces the burnt products 
and mixes as little as possible with them. Each stroke is then a work- 
ing stroke, and no locking gear is required on the valves. A higher 
compression pressure is obtained than with the simple pump, and there- 
fore higher efficiency with the same lift. If the pump is stopped by 
switching off the ignition current, it will be left standing with a 
charge ready for ignition, starting up when the current is switched 
on. Otherwise it is easily started with a hand air pump. A double- 
barrel pump is made, with two combustion chambers in which 
explosion takes place alternately, and a single water column, and 
many other modifications have been devised by the author, including 
suction pumps and high-lift pumps. The gas and air can also be 
compressed automatically in external receivers, increasing the 
rapidity of the operation. A 1,000-H.P. Humphrey pump under 
construction in Germany on this principle occupies no more space 
than a tandem gas engine of 1,000 H.P. By employing a closed air 
vessel to receive the water column, with suitable inlet and outlet 


Fig. 2. 


air valves, the pump is converted into an air-compressor, of a very 
efficient type, and having & very wide range of application ; for 
it can be used for compressing a large volume of air at a low 
pressure, or a small volume at a high pressure, with equal efficiency. 

With & compression pressure of 11 atmospheres absolute the 
theoretical thermal efficiency of the Humphrey cycle is 52'5 per 
cent, while that of the Otto cycle is only 40 per cent. A com- 
pression of this order will be employed in the 1,000-H.P. German 
pump; the author has only used pressures up to 50 lb. per sq. in., 
obtaining an actual efficiency of over 23 per cent., corresponding to 
0'95 1b. anthracite coal per water H.P.-hour on a lift of 35 ft. 

A large scale experiment is to be tried in which a Humphrey 
pump will be used to drive & water turbine coupled to an electric 
generator. The advantages of such an arrangement over the 
ordinary gas engine arise chiefly from the simplicity of the working 
parte, the absence of all troubles arising from contraction and 
expansion due to heating and cooling, the freedom from cyclic 


‘irregularity, thus enabling alternators to be driven in parallel, 


and finally, the high efficiency and the low cost of upkeep. Also, 
the apparatus may be started and stopped immediately, and can, 
indeed, be entirely controlled from a switchboard. One has to face 
the loss due to conversion of water-power into mechanical energy, 
but the efficiency of well-designed turbines can be guaranteed at 
over 80 per cent. at full load, and in a central station there is no 
need to run any of the pumps at less than full load, since they can 
be so easily started and stopped. Moreover, if blast-furnace gas or 
producer-gas derived from cheap fuel is used, the loss of 20 per 
cent. of the energy is not important, as compared with the advan- 
tages gained by the adoption of the gas-hydro-electric system, and 
the absence of the need for any lubrication would alone more than 
compensate for it. 

Lastly, it is proposed to apply the Humphrey pump to marine 
propulsion, and designs have been worked out for this purpose. 


Annual Supper.—The annual supper and concert of 
MESSRS. SIEMENS Bros.’ Dalston Works fire brigade and staff was 
held at the Crown and Castle Hotel, Dalston, on Friday last, 
December 2nd. The Chairman was Mr. J. Snow Huddleston, 


manager of cable department, and the proceedings were restricted 


to members of the firm only. The whole selling force of 
“tantalum” lamps was present. After supper an attractive 
musical programme was arranged. The chairman, in proposing a 
vote of thanks to the committee and secretary, said that he was 
very glad to be presentas a member of the oldest branch of the firm 
to help the youngest branch of the Siemens firm at Dalston, which 
showed signs of being very much alive. 


A Dundee Cable Contract.— The supply of cables for 
the electricity department requirements during the next year, for 
which the committee recommended placing an order with the UNION 
CABLE Co. at the last meeting, has been remitted back for further 
consideration by the Council, there being a general opinion that the 
work ought not to go to a foreign maker on such a small difference 
in price, especially as British manufacturers are handicapped by 
having to work under a special trade union clause. 
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BUSINESS NOTES. 


Book Notices.— The School of Mines Quarterly.“ 


Vol. XXXI, No. 4. July, 1910. New York : Columbia University. 
Price 50 cents, 

“ Bulletin of the Imperial Institute." Vol. VIII. No. 3. 
London: Eyre & Spottiswoode, Ltd. Price 1s. 

"Neuence Abstracts.” Vol. XIII, Part 11, Sections A and B. 
November 25th, 1910. London: E. & F. N. Spon, Ltd. Price 
ls. 6d. net each. 

“ Bulletin of the Société Belge d'Electriciens." 
Brussels : Ramlot Fréres. 

“ Bulletin of the National Electric Lamp Association.“ September 
and November, 1910. 

" Memoirs of the College of Science and Engineering.” Vol. II, 
Nos. 9, 10 and 11. 1910. Kyoto, Japan: The Imperial University. 

Proceedings of the American Society of Civil Engineers.” 
Vol. XXXVI, No. 9. November, 1910. New York: The Society. 


Consular Notes.—Brazil.—A recent report by the 
Secretary of H.M. Legation at Rio de Janeiro states that conces- 
sions were granted during 1909 for the electrification of the 
Victoria-Minas and the Corcovado mountain railway. The use of 
electricity in Brazil for traction and other purposes is likely to be 
greatly developed, aided partly by a distinct movement against the 
devastation of the forests for the purposes of obtaining fuel. 
Various schemes were put forward during 1909 for extending the 
use of electricity in Brazil by generating it from the many water- 
falls which occur throughout the country. At present the chief 
hydraulic stations are in the immediate vicinity of the cities of Rio 
de Janeiro, Sao Paulo and Santos. Electric traction is used on the 
steep mountain railway of the Corcovado, and a Bill is before 
Congress for employing electric traction for the suburban traffic of 
the Central Railway at Rio de Janeiro, and a decree was signed 
authorising the electrification of the line from Rio to Petropolis. 
A decree was signed authorising the Victoria and Minas Railway 
to use electricity for traction purposes, over 500 kiloms (3123 miles) 
of line to be generated from certain falls on the Rio Doce, in the State 
of Espirito Santo. The falls on the San Francisco River, 
in the Misiones district of the Rio Grande, and of many other 
rivers were examined or considered by experts. Much power is 
already derived from water, and it is likely that this will be 
replaced by electricity and employed more frequently for mills, 
railways, &c., especially in those places in the interior where the 
freight makes coal so expensive on delivery. 

Later in this report it is stated that the Brazilian telegraph 
system is connected with Europe by cables of the Western 
Telegraph Co., which are extended to Uruguay and the Argentine, 
and by those of the Compagnie Francaise and the South American 
Cable Co. The Deutsch Sud Amerikanische Telegraph Gesellschaft 
also hold a concession to lay a cable with landing rights at 
Maceio in the State of Alagoas, or at Pernambuco. The Pacific 
lines are connected with the Brazilian system through the 
Argentine. The total extent of telegraph lines in Brazil is 
30,373 kiloms, of which 782 kiloms were added during 1909. A 
trunk line following the Atlantic coast runs for 6,400 kiloms from 
Jaguarao, on the Uruguayan frontier, to Para at the mouth of the 
Amazon. The chief sections are from Porto Alegre to Curityba, 
Curytiba to Rio, Rio to  Caravellas, Caravellas to Bahia, 
Bahia to Pernambuco, Pernambuco to Fortaleza, Fortaleza 
to Sao Luiz, Sao Luiz to Para. To provide against interruptions 
on the main line large inland circuits have been made from 
Porto Alegre to Curityba, from Rio to Bahia, from Bahia 
to Pernambuco, and from Pernambuco to Therezina. There is an 
inland branch along the Uruguayan and Argentine frontiers, and 
another from Curityba to Foz de Iguassu, and a further line con- 
nects the cities of Sao Paulo and Goyaz, and continues thence to 
Cuyaba, thus affording a connection with the two inland States of 
Goyaz and Matto Grosso. During the course of 1909 Capt. Rondon, 
in charge of a survey party, managed to penetrate the hitherto 
unexplored country between Cuyaba, in Matto Grosso, and San 
-Antonio on the River Madeira, and traced the route for a telegraph 
line to connect these two points. Work on this line has already 
been begun both from Cuyaba and San Antonio, as also on a line 
from Abuna to Acre. A decree of September 20th, 1909, granted 
authorisation to the Amazon Telegraph Co. to double their sub- 
fluvial cable up the Amazon River between Para and Amatary. 
This work, which must be completed within 15 months, should 
obviate the interruptions caused by floating islands and other 
obstructions. Charges are to be reduced by 20 and 30 per cent. The 
Cie Generale Radio-Telegraphique of Paris were granted a contract 
in June, 1909. to erect a long-distance wireless telegraph station in the 
island of Fernando Noronha, with a range of 1,000 miles. A station 
at Olinda (Pernambuco) has a range of 300 miles. The wireless 
telegraph station on the Morro de Babylonia (at Rio de Janeiro) 
was inaugurated on July 14th, 1909, with the Telefunken system, 
at a height of 250 metres above the sea level, and with a 
range up to 250 miles. It corresponds with Cabo Frio (115 kiloms) 
and with the low power stations on the Ilhas das Cobras, Rigo and 
Rasa at Ponte Negra and Guaratiba. The Babylonia station received 
521 and sent 168 messages (in all 6.500 words) during the first eight 
months after its installation. The Montserrat station at Santos 
has a range of 100 miles. A similar station is to be erected at 
Victoria in Espirito Santo. Though little used in Brazil so far for 
commercial purposes, wireless telegraphy is likely to be still further 
developed for communication with ships along its extended coast 
line and also in the interior, across the dense forests of the Amazon 
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valley. where the dampness and the difficulties of effecting repairs 
have seriously hindered any extensions inland of ordinary telegraph 
wires. Wireless telegraph stations are planned at Mangos and San 
Antonio, and from Goyaz to connect with the North. Most cities in 
the south of more than 20,000 inhabitants are supplied with the 
telephone. Sao Paulo and Rio de Janeiro now form the centres of 
two systems, the former being connected with some 60 towns in the 
State, including Santos and Braganca. The Rio service is worked 
under a municipal concession. By decree of August 12th, 1909, the 
concessionaire of the telephone service of the State of Rio de 
Janeiro was authorised to lay a submarine cable across the bay to 
join the Federal capital with Nictheroy, the capital of the State of 
Rio de Janeiro. Petropolis and other adjacent cities will soon be 
joined to the Federal capital. In August, 1909, the concession to 
exploit telephone lines in the State of Bahia was transferred to the 
Companhia Brasileira de Energia. On March 17th, 1910, authorisa- 
tion was granted to the Interurban Telephone Co., of Brazil, to carry 
on business in the Republic, the object of this company being to 
obtain, work, and sell, telephone and telegraph lines. 


Cape Town Electrical Exhibition.— At this Exhibi- 
tion, which is to be held in the City HaN next March, manufac- 
turers of electrical appliances are invited to exhibit. Particulars 
will be found among our advertisements to-day. 


Liquidations,— CHICHESTER & Disrnler ELECTRIC 
SuPPLY Co, Lrp.—At meetings held at Electrical Federation 
Offices, Kingsway, W.C., on November 4th and 21st. it was resolved 
to wind up voluntarily. A meeting of creditors is called for 
December 9th, at ], Kingsway. 

ELLIOTT WATER-TUBE BOILER Co., LTD.—A meeting is to be 
held at 33, Bedford Street, W.C., on January 3rd. 


Bankruptcy Proceedings.—C. H. Prarson (Pearson 
and Co., and the B.O.A. Engineering Co.), electrical, mechanical. 
and sanitary engineer, Greenheys, Manchester. Receiving order 
made at Manchester, December 2nd, on debtor's own petition. 


Trade Announcements,—Mn. W. A. TooKEY, con- 
sulting engineer, has removed from 6, Grocers’ Hall Court, to new 
offices at 212, Upper Thames Street. His telegraphic address and 
telephone number remain unchanged. In conjunction with Mr. 
J. H. Pearson, member of the Society of Architects, Mr. Tookey is 
now able to supervise the erection of new buildings, the conversion 
or alteration of existing structures, and other similar work con- 
nected with factory equipment. 

THE BRUSH ELECTRICAL ENGINEERING Co., LTD., of London and 
Loughborough, has established & branch in Canada through the 
Canada Ford Co., Montreal. 

A correspondent says that the LANCASHIRE INDUSTRIES Co. have 
taken premises at Prescot (Lancs.) for the manufacture of a new 
patent motor-starter and other electrical appliances. 

MEkssRs. BERRY, SKINNER & Co., of Suffolk Works, Oozell's 
Street, Birmingham, have relinquished the agency for Messrs. 
Newtons, Ltd., of Taunton, for continuous-current dynamos and 
motors, and are now representing, in the Midland Counties, Messrs. 
Mawdsley's, Ltd., of Zone Works, Dursley. ` 

MESSRS. WALTER NEWBOLD & Co. announce that their business 
is now being carried on at 10, Arthur Street West, London Bridge, 
E.C., owing to expiration of lease of their old premises. They 
have issued a special December list of lathes, drilling, planing and 
other machines such as they have supplied to tramway, electricity 
supply. and other public works. 

THE ROCHDALE ELECTRIC Co., LTD., have opened new offices 
and a showroom at 13, Drake Street, Rochdale. 


Catalogues and Lists —THE Sun ELECTRICAL Co., 
LTD., 118-120, Charing Cross Road, London, W.C.—T wo new leaflets 
describing and pricing their self-adjusting nipple for metal-filament 
lamps and their sign flashers of the magnetic-mercury contact 
type. 

THE SWITCHGEAR Co., LTD., Wilfred Street, Salford.—A number 
of current leaflets, in binding cover, relating to their various switch- 
board and switchyear specialities, various circuit-breakers, fuses, 
switches. time lag, Star-Delta starting switches, &c. All of the lists 
contain illustrated descriptions and prices. 

THE HOLMQUIST ELECTRIC Co., LTD., 52, Regent Street, London, 
W.—A number of leaflets dealing with and pricing the following :— 
Electric light bath cabinets, electric heat pads, irons, kettles, 
toasters, bed-warmers and other lines simplifying and sweetening 
the work of the modern household, so that domestics cease from 
troubling and the mistress is at rest. 

THE BRITISH THOMSON-Houston Co., LTD., Rugby.—New price 
list (No. 260) of 24 pages, in which they fully describe and pro- 
fusely illustrate the B.T.-H. rheostatic controllers and resistances, 
a number of pages being also devoted to tabulated sizes, prices, 
weights and dimensions, &c. The firm claim to have so designed 
and constructed this apparatus as to protect both inexperienced 
operators and the machinery. 

Messks. McGowan, WILD & Co., 206, Hurst Street, Birming- 
ham.—Leafets illustrating, describing, and pricing their oxy- 
acetylene welding plant. 

THE ECLIPSE ELECTRIC Co., 77, St. John's Road, Bootle.— 
Leaflet showing their Harvey hand and electrically-driven vacuum 
cleaners, and stating prices. 

Messrs. DRAKE & GORHAM, LTD., 66, Victoria Street, London. 
S.W.—A folding leaflet has been issued giving prices, &c., of several 
arc lamps for the Christmas lighting, namely, the Butt flame, Sun- 
shine flame, and enclosed ares. ' 
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From the P. & O. Steam Navigation Co. we have received their 
usual large hanging sheet setting out the P. & O. outward and 
homeward mails during 1911. The highly-coloured picture which 
occupies half of the sheet, depicts the .Morea (10,890 registered 
tonnage), the largest P. & O. boat in service, though larger are 
building. 

Messrs. BAXENDALE & Co, Miller Street, Manchester.—As 
usual, this firm has issued a catalogue of seasonable gifts. While 
the list is only directly electrical in that it contains particulars of 
electric flash lamps, it, of course, contains many things that are of 
interest to eleetrical envineers, their wives, and children. 

MESSRS. JOHN SPENCER, LTD., Wednesbury.— Illustrated sheet 
showing and giving some brief particulars of their tubular towers 
for electrie transmission lines, and electric lighting, tramway and 
telegraph poles. 

Mr. W. R. SQUIRE, 105, Other Road, Redditch.—Hanging calendar 
for 1910 with monthly tear-off slips. 

THE ELECTRIC CONSTRUCTION Co., LtD., Dashwood House, 
London, E.C.--New leaflet No. B/264, describing their E.C.C. loom 
motor, outlining its various advantages in textile factories, and 
giving characteristic curves of efficiency and speed. 


LIGHTING and POWER NOTES. 


Argentina.—4A syndicate has been formed to take over 
the electric light station of Mr. B. 8. Garcia in Salta. The capital 
is $3,000,000 paper. 


Barnard Castle.— The U.D.C. has decided to offer no 
objection to the revocation of the E.L. order obtained in July, 1900, 
by the Northern Counties Electric Supply Co., Ltd., no steps having 
been taken to carry out the order. 


Burnley.—At the last meeting the Electricity Committee 
was supplied with a list of persons in the outlying residential 
district of Reedley Hallows who were willing to take a supply of 
electricity if extended into the district by the Corporation. The 
town clerk was, as a result, given instructions to obtain all the 
necessary consents from outside authorities. 


Brierfield.— The Nelson Corporation is asking for an 
order to supply electricity in bulk to the Brierfield District Council, 
and as the Burnley Corporation runs tramways through the district, 
the latter authority is taking steps to restrict it to other than 
traction purposes. 


Carnarvon.—A L.G.B. inquiry was held on December 
Ist into the application of the T.C. for a loan of £1,191 for mains 
extensions and services, There was no opposition. 


Chile.—A concession has been granted to Messrs. 
Rafael Ovalle and Gilbert Hodgkinson for providiny the town of 
Rancagua with electric light and power. The concession is for a 
term of 10 years; 12 months are allowed for the completion 
of the work. 


China,—The China Light and Power Co. is making con- 
siderable improvements in its electric plant at Kowloon. The old 
steam sets are to be replaced with a set of three Westinghouse 
vertical gas engines, each of 150 Kw., with a modern switchboard. 
This will mean that practically all the old plant will have to be 
scrapped with the exception of one gas engine of 70 Kw. These 
engines will have the effect of causing a very marked reduction in 
the bill for fuel, which is by far the largest item of expenditure 
the company has to face. During the past year the company has 
managed to secure an increase in the number of lamps connected, 
but the supply of current does not show a corresponding advance, 
owing to the fact that consumers have to a large extent taken to 
the use of the metallic-filament lamp. A contract for the supply 
of light and power to the British section of the Kowloon-Canton 
Railway has been entered into, which will increase the output con- 
siderably. The continued growth of population and residences on 
the Kowloon peninsula, too, is looked upon with feelings of hope 
by those who are interested in the success of the company.— 4d ian 
and Eastern Engineer. 


Continental Notes.—France.— Extensive works are to 


be carried out next year by the electric company established at. 


Vercors, in Dauphing. It is intended to double the capacity 
(4,000 H.P.) of the works now situated on the River Bourne. A new 
hydraulic station is to be built on the same river near Chabert for 
the supply of light and power to the immediate neighbourhood.— 
Herue Pratique de Uatectricite, 

Under the auspices of the Compagnie Générale d'Electricité of 
Paris, a company has just been formed with a capital of £400,000 
and the title La Compagnie Lorraine d'Electricité, to develop the 
central station of the first-named company in Nancy, and to extend 
its operations throuthont the whole of Lorraine. 

A company, styled Société d'Applications Générales Electro- 
chimiques et Mécaniques, has been formed at Paris for the erection 
of a hydro-electric works for the manufacture of hydrogen and 
oxygen gas by the electrolysis of water. Its capital is 100,000 fr, 
The promoters are MM. Henri Dhers and Alexis Lozier.— Rerne 
Pratique de U Electricité. l 

SPAIN.—Zndustria e Inrenciones is informed that an important 
banking house is interested in the establishment in the North of 


Spain of a large factory for the manufacture of nitrates similar 
to those of Chile, the constantly increasing price of which renders 
its advantageous application to agriculture daily more difficult. 
Several waterfalls haye already been acquired with a view to the 
erection of stations for the generation of electricity. 

Although Barcelona already possesses electric illumination to a 
certain extent, a supplementary seheme is mooted to supply it with 
additional motive power equivalent to 23,000 H.P. It is proposed to 
utilise the River Noguera Pallaresa, and supply energy not only to 
the companies owning existing networks, but to the public direct 
by means of a new network. This will naturally create competi- 
tion and lead to a modification of the somewhat high prices now 
charged, The Baron De Empain is stated to be at the head of the 
new venture. 

AUSTRIA-HUNGARY.— Activity in electric railway and tramway 
construction is shown throughout Austria-Hungary. At Pola 
official sanction has been given to the Istria Elektricitäts- 
gesellschaft to make the preliminary surveys for normal gauge 
tramways in that town, and like powers for similar under- 
takings at Drohabycz, in Galicia, and to other promoters at 
Wieliczka, also in Galicia; ‘while the long-talked-of electric 
normal gauge railway line from Vienna to Pressburg is now 
said to be shaping towards realisation. At Kaposvar the Hungarian 
State Railway Administration intend to erect railway workshops 
at a cost of 255,000 marks. 


Dutch East Indies.—According to a communication 
from the Belgian Consul at Batavia, the Dutch Government intends 
setting up an electric station at Soyrabae for the supply of power 
to work the machinery in the docks, wharves, and arsenal there, 
and also for lighting purposes in the town. Greater speed in the 
working of cranes, &c., ashore and afloat, than that provided by 
steam, is expected, and new machinery is likely to be installed.— 
Rerue Pratique dev Electricité. 


Eastbourne,—Application is to be made to the L. G. B. 
for sanction to borrow £H,000 for extensions during the ensuing 
three years. The engineer is making inquiries with regard to the 
hiring of cooking apparatus and also as to the fitting of additional 
stokers to boilers. 


East Cowes (Isle of Wight).— The Isle of Wight 
Electric Light and Power Co. has offered the District Council to lay 
down plant at the waterworks for experimental purposes at a 
cost of £15, the Council to provide the necessary labour, &c., and to 
pay 14d. per unit for electricity used ; the matter has been referred 
to the Water Committee. 


Eccles.—The T.C. has applied to the L.G.B. for a loan of 
£1,000 for motors for hire. 


Farnworth,—The D.C. has resolved that an amending 
agreement be entered into embodying revised terms for the supply 
of electricity in bulk by the Lancashire Electric Power Co. to the 
Council. 


Golborne («ear Wigan).—The Lancashire Electric 
Power Co. is in communication with the U.D.C. with reference to an 
extension of its mains to Golborne, which is five or six miles dis- 
tant, for electric lighting purposes. 


Haslingden.— It was decided by the T.C. last week to 
adopt a scheme and estimates, prepared by Mr. Watson, the Bury 
electrical envineer, and advising expert to Haslingden, for placing 
the borouch in a position to distribute and supply electricity 
purchased from Accrington Corporation. The estimated expendi- 
ture is £5,000, of which £2,524 is for initial expenditure, and 
£2,476 for services to 100 consumers, street lighting (50 fittings), 
and cable extensions. Application is to be made for power to 
borrow the £5,000. : 


Horsham.—Mr. J. B. Morgan, electrical engineer, has 
suggested to the U.D.C. that a refuse destructor should be con- 
structed in close proximity to the power station, so that the two 
can be worked at a minimum of expenditure. 


India.— The Indian Daily News of November 10th 
says :—" The Bombay Hydro-Electric Scheme was registered yester- 
day as a company, with about 400 lakhs capital. The plant will be 
erected by the Lahmeyer Electrical Co., or rather the Allegemeine 
Electricitáts Gesellschaft, and will supply 30.000 H. P. to Bombay. 
It will take two and a half years to erect sufficient to run, but 
after that the effect on the Bengal coal trade will, we fear, become 
perceptible. Mr. H. Speyer, of Calcutta, who will superintend the 
erection, is a director of the company." 

The lighting of the yards and transit sheds at the Khulna and 
Goalundo riverside stations on the Eastern Bengal State Railway 
has been improved by the provision of 30 arc lamps, for which 
two generating sets are provided.—- {udian Engineering. 


Leicester.— The Corporation Tramways Committee has 
asked for the sanction of the Council to the borrowing of £12,000 
for cables and works in connection with the supply of electrical 
energy for power purposes. 

Llandaff.—' he Whitchurch P.C. having asked that 
two or three roads should be lighted electrically, the District 
Council has agreed. 

London.—siutixcToN.—[n connection with the electricity 
r. gas controversy, Alderman Vorley, at a recent B.C. mecting, 
stated that while 24 miles of  electrically-lighted streets cost 
€ 15,225 per annum, as against 100 miles of gas lighting at £13.112, 
the electrical candle-power provided was I, 167, 96, or 45.000 CP, 
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per mile, as against only 190,044 c. P., or 1,900 C.P. per mile in the 
case of gas, thus, on the bagis of illumination, electricity was five 
times cheaper than gas. The worthy Alderman said there was no 
intention of going back to gas, and he hoped the Gas World would 
take note of that. As a matter of fact, the B.C. has decided to 
replace 40 additional gas lamps by 16 high C.P. arcs, with a saving 
of £34 10s. per annum in cost. 

FULHAM.—The E.L. Committee reporta 120 applications for free 


wiring on consumers’ premises, of which 80 have been connected to 


the mains. 
. LEWISHAM.—The South Metropolitan E.L. and Power Co. has 
been conditionally granted permission to erect high candle-power 
lampe in Burntash Road, between Taunton Road and Lee Road. 
WOooLWICH.—The Finance Committee reported having considered 
a memorandum with reference to the present position of the wiring 
capital account, which showed that on September 30th last the 
balances in hand on hire-purchase and hire-rentals accounts were 
approximately only £191 13s. 5d. and £146 10s. 3d., whereas the 
expenditure during the past half-year on both services had greatly 
exceeded these balances. Upon the recommendation of the Finance 
Committee, the Council resolved to apply to the L.G.B. for sanction 


to borrow £3,000, allocating £2,000 for hire-purchase and £1,000 . 


for hire-rental, the payment to be spread over a period of 10 years 
for both purposes. l 

SOUTHWARK.—The L.C.C. has agreed to the borrowing by the 
B.C. of £6,909 for the purchase of turbo-generating plant and 
switchgear, the loan to be repayable in 20 years. 


Loughborough.—The T.C. on Monday last, decided to 


extend the generating plant so as to increase the output by 200 KW., 
at a cost of from £2,000 to £2,500. 


Northwich.—The U.D.C. has consented to the Electric 


Supply Co. Ltd., fixing six lamps in the town for the purpose of 
demonstrating the utility of electricity for street lighting. 


Maghera.—The lighting of this town by electricity was 
recently accomplished. The installation consists Of a 46-B.H.P. 
Fielding & Platt suction gas engine driving a 23-Kw. 220-volt 
dynamo. The lighting of the streets is by 50-C.P. metal-filament 
lamps. A battery of 122 Chloride cells is installed to facilitate light- 
ing on Sundays and other periods of light loads. 


Oldham,—The Chamber of Trade, at the request of 
the Electrical Sections, has decided to watch the progress of the 
Bill being promoted by the I.M.E.A., seeking powers to enable local 
authorities to deal in fittings, lamps, &c., and to undertake wiring 
work, and to communicate with the National Chamber of Trade on 
the matter. The Chamber successfully opposed the application of 
the T.C. for similar powers. 


Stoke-on-Trent,—The T.C. has applied to the L.G.B. 


for a loan of £1,200 for mains extensions. 


South Africa.—Care TOWN.— In connection with the 
visit of the Duke of Connaught to Cape Town far the purpose of 
opening the first Union Parliament, the electrical illuminations 


formed a great feature. The principal streets were ablaze with . 


light for about 10 nights, and, generally speaking, the illumina- 
tions were on a scale never before attempted in any part of South 
Africa. There were in all over 100,000 lamps, mostly of 8 or 
5 C.P. in use for illumination purposes, and as, on several occasions, 
the,full ordinary night load was required, in addition for shop 
lighting, the resources of the Corporation electrio light station 
were taxed to the uttermost. The tramway company generously 
supplied energy for some of the street lights. The four principal 
streets, Adderley Street, St. George's Street, Darling Street, and 
Plein Street, were festooned from end to end with thousands of 
lights, and in addition each of the four arches, representing the 
four provinces of the Union, had about 1,200 lights. The railway 
station had numerous elaborate designs and transparencies 
requiring about 15,000 lights, and the G.P.O. depending on fewer 
designs, but a more thoroughly carried out outline, had about the 
same number of lights. The Government Avenue wes festooned 
with 3,000 coloured lights, and the Houses of Parliament, Supreme 
Court, and Harbour Board Buildings, had each very tasteful out- 
lines. Most of the principal business premises had either outlines 
or designs, the word " Welcome," the Royal initials and crowns 
being especially in evidence. A notable part of the illuminations 
was a sign flasher advertising a local brand of Colonial wines— 
although common enough elsewhere, a sign flasher had never 
hitherto been seen in Cape Town, and this caused considerable 
astonishment to the up-country visitors. 

The Bulawayo Waterworks Co. has arranged a contract with 
Messrs. Stenmark & Vaaler. electrical engineers, for the renovation 
of the street lighting system of the town. Nearly 200 new street 
lamps and three new transformers will be provided. A new type of 
lightning arrester will be fitted at 52 different points of the 
system. $ 

The agreement between the promoters of the Tweefontein elec- 
trical power scheme and the Government is expected to be signed 
at an early date, when the execution of the undertaking will be 
entered upon without delay.— ( vn mercial Intelligence. 


Stone (Staffs.)— Thie U. D.C. has appointed a Sub- 
Committee to consider an electric light scheme prepared by Mr. 
P. J. S. Tiddeman, of Stoke-on-Trent. 


Torquay,—Mains are to be extended at a cost of £180 
to supply Wilkins & Sons, the contractors for the erection of the 
new municipal buildings. During the past month the equivalent 


of 353 8-c.r. lamps have been connected, while 45 public gas lamps 


have been replaced with 100-c.P. electric lamps, and five of the arc 
lamps on the Torbay Road have been replaced with 1,000.C.P. 
lamps. 


Trowbridge.—The U.D.C. has referred to a Committee 
a proposal to establish electricity works in the town on the same 
lines as the installation at Chippenham, made by Mr. Edwards, of 
the firm of Edwards & Armstrong, of Bristol. The scheme has 
been favourably received, and the Council will offer no objection. 


Wednesbury.—In order to meet the increased demand 


for electricity, the T.C. has installed a new gas engine at the elec- 
tricity works. . 


Wellington (Salop).—At a meeting of the U.D.C. on 
December Ist, a letter was received stating that Messrs. J. and W. 
Purves, of Exeter, intended to postpone their application for a prov. 
order for E.L. until next year. 


West Africa.—It is proposed to establish an electric 
power plant at Dakar, French Senegal.— African Engineering. 


Wimbledon.—The local Traders’ Association has asked 


for asupply of electricity on special terms for a Christmas street 
decoration scheme. The Council offers to provide services and to con- 
nect up the lamps used in connection with decorations for £18, and 
supply energy at 1s. per 100 8-c.P. lamps per hour. Electric 
theatres are to be supplied with energy upon the following terms :— 
(1) Ordinary lighting rates between 4 p.m. and 9.30 p.m., and Id. 
per unit between 9.30 p.m. and 4 p.m. on the following day ; (2) 
a minimum consumption of 10,000 units per annum to be guaran- 
teed ; (3) meters to be read weekly, and accounts to be paid within 
three days after rendering, and £10 to be deposited. ~ 


Winchester.—The Electric Light Committee of the 
T.C. has settled the terms with regard to the purchase of the 
electric light undertaking. Although particulars of the agreement 
have not yet been publicly disclosed, it is believed to be very satis- 
factory. The Corporation has decided to fix the common seal of the 
Council to the petition for leave to introduce the Winchester 
Corporation (Electric Supply) BiĦ into the next session of Parlia- 
ment 


TRAMWAY and RAILWAY NOTES. 


Argentine. The Rosario City Council has been in nego- 
tiation for some time with the Rosario Electric Tramway Co. with 
a view to the extension of the latter's system. The company, whose 
concession is for 55 years, now asks for a further extension of 
25 years, in compensation for the cost of constructing another 
40 km. of line. The Council also desires a uniform tariff of 
10 cents. 

The Rosario Electricity Co., which now belongs to Belgian 
capitalists, has purchased the power house of the Rosario Electric 
Tramway Co.— Review of the River Plate. 


Canada.—It is announced that when the Grand Trunk 
elevation work, now in progress in Montreal, is completed, the use 
of steam locomotives on the company's city lines will be discon- 
tinued, and electrically-driven locomotives will be introduced. 
Additional capital for terminal and electrification purposes will be 
provided for by legislation in the present session of the Canadian 
Parliament. Plant which the Canadian Light and Power Co. is 
erecting at St. Timothy, Montreal, is owned by interests associated 
with the Grand Trunk. This plant, which will produce 100,000 H. P. 
is expected to be ready for operation by the time the Grand Trunk 
has completed its track elevation and other terminal arrangements 
in Montreal. 


Blackpool,—The last remaining relic of the old conduit 
system of tramways is soon to disappear, the Tramways Committee 
having decided to relay the track in Station Road. South Shore. 
They willat the same time connect up with the Promenade section, 
and establish a new circular route, which will convey passengers 


‘along the Promenade from the North Pier to the Victoria Pier. and 


then round Marton. ria Station Road and Waterloo Road. The 
circular tour will then cover nearly five miles. 


Continental Notes,—GEnMxANY.—A new underground 
electric railway has just been opened to serve the Berlin suburban 
district of Schoneberg, and is expected in the course of time to be 
extended into the inner part of Berlin. The railway is claimed to 
be the first in the world which has been constructed for and worked 
by the local authority, which in this instance is the Schoneberg 
Town Council Almost simultaneously with the opening of this 
line to traffic, the Berlin City Council decided to proceed with the 
long-discussed railway between the north and the south, at an esti- 
mated expenditure of £2,690,000. The length of the railway will be 
four miles, and the number of stations will be 11. 

A company has just been formed at Heilbronn with the object of 
establishing and working a railless system of electrical public 
service vehicles between that town and Bockingen, Wurtemburg. 
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Spain.—The Gaceta states that the Compania del Tranvia 
Urbano del Bilbao has applied for a concession for the construction 
and working of an electric tramway in Bilbao, from the Plazuela 
de Santiago to the Plazuela de San Nicolas; also thatthe Sociedad 


Anonima Tranvais de Valladolid has made application for a con- - 


cession for the construction and working of an electric tramway in 
Valladolid. 

FRANCE.—An extensive scheme of electric tramways serving 
the four French Departments of Loire-et-Cher, Indre-et-Loire, 
Loire and Eure-et-Loir, is on the eve of realisation by the definitive 
ratification of the concession accorded M. Charles Lefebre. The 
Minister of Public Works is now engaged in preparing the decree 
of public utility," which only awaits the signature of the Pre- 
sident of the Republic, which will be sought in the course of a few 
days, to become an operative instrument, All the other pre- 
liminary conditions have been completed.—JHerue Pratique de 
U Electricité. 

ITALY.—The new railway programme, due (says the Giornale dei 
Lavori Pubblici e della Strade Ferrate) to the Hon. Emmanuelle 
Lanerotti and the Engineer Baudracco Mario, has for object the 
development of the Trentino portion of the Italian Alps, and will 
affect 400 km. of railway track, and involve an expenditure of 
71,000,000 lire. The programme is divided into four sections, The 
central one comprises the trans-Alpine line, which will traverse the 
Bernina, the Aprica and the Tonale mountains, the Val di Sole, the 
Val di Non, the valley of the Adige and the Valleys of the Avisio 
and of the Corderde and has a particular international importance ; 
the southern, which starts from Riva and the Lake Garda, ita 
principal line being the Ferrovia Giudicariese ; the northern serving 
the districts of the Upper Adige with an extension through the 
Buffaloro Pass and into the Gardena valley, and lastly, the group 
embracing the connecting and supplementary lines forming the 
secondary artery of the whole railway system. This new network 
of railways will be worked by hydro-electrio power. The available 
power may be reckoned at 240,000 H.P., of which 20,000 only are 
as yet utilised. Itis intended to contruct a central station on the 
Avisio, near Capriana, another on the Noce, at Mostizzolo, of 
2,000 H.P., and one each on the Sarca, Chiese, &c. or 

AUSTRIA.—The Ministry of Railways has given permission to 
the T.C. of Trieste to make the preliminary surveys and estimates 
for the introduction of electric tramways within the municipal 
boundaries. Similar permissions have been accorded to Herr Julius 
Reither, Burgermaster of Misslitz (Mahren), and aleo to the T.C. of 
Karlsbad. At Salzburg the extension of the existing tramway 
network has been voted by the Municipal Council, at an estimated 
cost of 1,300,000 kronen.— Der Elektrotechniker. 

An extensive scheme for the utilisation of Lakes Fuschl and 
Mond has been initiated on behalf of the Austrian State Railways. 
The leading idea is to connect the two lakes and to take advantage 
of the difference of level, some 180 metres, for the generation of 
electricity. It is intended totap the first-named lake by means of a 
tunnel carried through the Schoberberg to the station to be built 
near St. Lorenz, the outflow being returned riá the Grieslerache 
River into Lake Mond. An alternative scheme proposes to lead the 


water from Lake Fuschl by means of a short tunnel to a power 


house to be built near Thalgau. 


Dudley.—As the result of arbitration, the price of 
energy supplied to the Tramway Co. by the T.C has been fixed at 
1:33d. per unit for supplies ranging from 700,000 to 750,000 units 
per annum, and at 101d. in place of 1'27d. for quantities between 
800,000 and 1,100,000 units. 


Hove.—The T.C. will oppose the Bill of the Brighton, 
Hove and Preston United Omnibus Co., Ltd., for powers to con- 
struct overhead apparatus for trolley ‘buses in the district. 


Japan.—An application has been made to the Japanese 
Government for a charter for a projected electric railway between 
Tokio and Osaka. | 


Kirkcaldy.—The Tramways Committee has been con- 
sidering the question of the excessive overcrowding of the cars 
when any big football match is taking place, and the consequent 
limited service, as the track at this part is a single line with 
turn-outs. Amongst the proposals made to remedy matters was 
one that trailers be provided, but this was abandoned on account of 
the capital expenditure and working expense involved. It was 
ultimately agreed to recommend the T.C. that the halfpenny fare 
be abolished on Saturdays after two o'clock. 


Liverpool.—The Tramways Committee has decided to 
recommend the City Council to purchase the undertaking and 
property of the Woolton Motor Omnibus Co. These 'buses were 
instituted about three years ago, taking the place of the old horse 
"bus which had for many years run between Woolton and Liverpool. 
In Woolton the action of the Liverpool Corporation is regarded as a 
step towards the incorporation of the village with the city. 


London.—Oving to a landslide which occurred in Arch- 


way Road, near Highgate Archway, some poplar trees fell over the 
overhead wires of the Metropolitan Tramways, bringing them down 


and stopping traffic. 
Manchester.—The London Gazette of December 6th 


contains official notices relating to the intention of the U.D.C.'s of 
Denton and Droylsden to transfer their tramway leases to the 
Manchester Corporation, 


Paraguay.—According to the Review of the River Plate, 
a regular “ battle royal" is raging in Asuncion, Paraguay, in con- 
nection with the granting of a concession for electric tramways 
and an electric power house in that city. Mr. Carosio, of Buenos 
Ayres, is one of the applicanta for this concession, and he has a 
majority in his favour in the Chamber of Deputies. Mr. Manuel 
Rodriguez, chairman of the Central Paraguay Railway Co., is the 
other applicant. He has now asked the Senate to regulate the 
electrification of tramways, as his company has purchased the 


Villa Mora line, and desires to electrify it. As guarantee of good 


faith he has put up $50,000 gold. On the top of all this, which 
has divided the citizens of Asuncion into two parties, comes along 
Mr. Charles Bright (well known in Buenos Ayres in connection 
with concessions for electric tramways, tubes, &c.) as representing 
Mr. Muller, who holds a concession for electric tramways and a 
power house, Mr. Bright threatens Paraguay with a lawsuit if 
Congress grants another concession for a power house. He main- 
tains that the concession for the tramways has expired, but not 
that for the power house. . 


Rotherham,—At a special meeting on the Ist inst., the 
T.C. approved, by 23 votes to 4, an application to Parliament 
for a Bill which includes a system of trolley ‘buses between 
Rotherham and Maltby, Tickhill, Dinnington and Aston, all 
districts which have lately developed considerably through the 
opening out of collieries. 


South Lancashire.—A local correspondent informs us 
that some hundreds of persons have signed a petition to the B. of T. 
asking for the restarting of the service on the South Lancashire 
Tramways Co.'s line from Worsley to Winton, which had been 


discontinued, owing to the intervention of the Eccles Corporation. 


West Africa,—Although local conditions are favourable 
to the proposed electrification of the Matadi-Leopoldville Railway, 
Congo, the seheme is to be deferred, as the present traffic does not 
warrant the necessary expenditure.—.4/rican Engineering. 


TELEGRAPH and TELEPHONE NOTES. 


N. T. Co. and its Construction Staff,—A memorandum - 
was issued on November 23rd by the National Telephone Co., in 
which, after referring to the difficulties experienced in the way of 
securing employment for its construction staff until the termination 
of the licence, and the failure of the negotiations with the Post 
Office to enable capital expenditure to proceed in such a way as to 
provide for a full employment of the staff, it is stated that the 
policy which the company had proposed to adopt would 
have necessitated the cessation of canvassing for new business 
during some portion of the year 1911, thus entailing some further 
dismissals of staff. In view, however, of the undoubted hardship 
such a course would involve, the board has now agreed to modify 
that policy so as to continue canvassing and consequent develop- 
ment of existing plant for a later period than was previously con- 
templated. The result of this decision enables the company to 
state that unless unforeseen circumstances arise it will be able to 
retain its existing staff (including construction staff) until the end 
of the licence. This statement, says the National Telephone 
Journal, will lift a heavy burden of doubt and apprehension from 
the minds of many of the employés of the company. 


The Pacific Cable.— The accounts for the year ending 
March 31st, 1910, published last week, show net traffic receipts 
£111,465, making, with sundry small items, a total of £111,724 ; 
expenditure amounted to £93,767, including £30,000 to renewal 
account, leaving a surplus of £17,957 available for reduction of the 
amount (£77,644) payable for interest and sinking fund upon the 
capital. The associated Governments will, therefore. have to pay 
£59,588, as compared with 2 60.888 last year. 

The increase in traffic receipts was only £403. but to this a sum 
of £2,211 (accidentally credited after March 31st) should be 
added, making a total of £2,614 increase. The miscellaneous 
receipts were less by £1,773, and the total receipts less by 
£1,370 than in 1908-9. Expenditure also decreased, by 
£2,668. The renewal fund stood at £219,488, and with 
interest on investments, as well as the annual appropriation 
of £30,000 from revenue, is growing at the rate of £37,000 a year. 
For the current year the traffic receipts were estimated at £128,000, 
and the working expenses at £84,702, but amended estimates put 
the receipts at £135,000. The cable worked for 11 months with- 
out interruption or repair, but early in March the first break 
recorded took place near Doubtless Bay station, interrupting com- 
munication on the New Zealand-Norfolk Island section for five 
days. The break was caused by chafing on rock, and was repaired 
by the board's repairing vessel. As already reported, the board 
has secured for five years the exclusive use of a line of the 
Canadian Pacific Railway between Montreal and Bamfield, which 
will prevent delay and increase the accuracy of transmission. The 
reduction of rates for Press telegrams from 1s. to 9d. a word on 
August Ist last year has resulted in a revenue from this source of 
£250 a month. During the year 115,663 international messages, 
representing 1,356,136 words, were dealt with, besides a very con- 
siderable intercolonial traffic on the southern sections. 


948 THE ELECTRICAL REVIEW. 


[Vol. 67. No. 1,724, DECEMBER 9, 1910. 


Russia.—Telephonic communication has recently been 
established between Moscow and Nijni Novgorod and the important 
cotton spinning centres of Vladimir, Shuy and Ivanovo-Vosnesensk. 


Switzerland.—The Government has authorised the 
acquisition of the material necessary for the erection of long- 
distance telephones on the Egner and Holmstrém system. This 
system is said to allow of conversation over distances of between 
3,000 and 4,000 kilometres.— Electron. 


Turkey.—The Imperial Post and Telegraph Department 
is contemplating the erection of a wireless telegraph station at 
Alaschati or Karaburun, near Smyrna. Firms interested must apply 
for particulars to the Department. — Der Elektrotechniker. 


Wireless Telegraphy.—The British hired transports 
Soudan, Rohilla, Dongola, Rewa and Plassy have been fitted with 
Marconi’s wireless telegraph apparatus. 


Wireless Telephony.—Experiments carried out by 


French battleships have resulted in successful conversation at a dis- 
tance of 72 miles. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—December 13th.—Bare hard-drawn copper 
cable, for the Melbourne City Council. See "Official Notices " 
November 25th. 

December 21st.—Concentric lead-covered, single-conductor lead- 
covered, and three-core lead-covered cables, for the Melbourne City 
Council. See “ Official Notices " to-day. 

December 29th.—(a) Telephone cable, (5) battery and line material 
and instruments, for the P.M.G.’3 Department in South Australia. 
See two Official Notices November 4th. 

January 4th, 1911. Three multiple switchboards, for the 
P.M.G.'s Department in New South Wales. See Official Notices 
November 4th. 

January 4th, 1911.—Iron poles, ironwork, and switchboards, for 
the P.M.G.’s Department in Queensland. See "Official Notices " 
November 18th. 

January 10th, 1911.— Telephone cable, for the P.M.G.’s Depart- 
ment in Victoria. See Official Notices November 18th. 

January 10th, 1911.— Contacts and condensers, for the P.M.G.'s 
Department in Victoria. See "Official Notices " November 18th. 

January 24th, 1911.— Wire, twisted pair, for the P.M.G.'s Depart- 
ment in Victoria. See Official Notices December 2nd. 

January 25th, 1911.—Portable petrol-driven winch, for the 
P.M.G.'s Department in New South Wales. See Official Notices 
December 2nd. 

January 25th, 1911.—Insulators, wire, &c., for the P.M.G.'s 
Department in South Australia. See Official Notices Dec. 2nd. 

February 1st, 1911.— Testing equipment, for the P.M.G.'s Depart- 
ment in New South Wales. See Official Notices ” to-day. 

MELBOURNE.—February 22nd, 1911. 2,000 steel tramway plates. 
Specification, conditions, &c., at the City Surveyor's office, Town 
Hall. 

PERTH.— April 18th, 1911. According to the Australian Mining 
Standard, tenders are invited for one common-battery switchboard 
for the Perth Central Exchange, consisting of two junction, seven 
subscribers’, four end, two cable turning and two cable storing 
sections, together with all necessary frame racks, power plant, and 
associated apparatus, as per Specification No. 353 and Schedule 
No. 85. Specifications, &c., at the office of the High Commissioner, 
London. 

According to the Australian Mining Standard, the Sydney City 
Council will shortly: invite tenders for the supply of lubricating 
oils for 12 months ending January, 1912, and coal for one, two or 
three years. The Council has decided to provide and equip repair- 
shops for carrying out repairs in connection with the electric 
lighting department, and tenders are to be invited for workshop 
machine tools for this purpose, to a specification of the City 
Electrical Engineer. 

SypNEY.—January 231d. Two 750-Kw., units for Newtown sub- 
station for the Government Railways. Particulars at Electrical 
Engineer's Office, 61, Hunter Street, Sydney, N. . W. 

WESTERN AUSTRALIA.— February 28th. Electrical pumping 
machinery for the Minister of Public Works. Conditions, &c. (one 
guinea) from the Contractors Room, Public Works Office. Perth. 


Barking.— December 20th. 400-Kw. Diesel engine and 
dynamo, 250-KW. motor-generator, traction battery and reversible 
booster, main switehboard and connections, and overhead travelling 
crane, for the U.D.C. Specification from Mr. Henley L. Howard, 
engineer (deposit two guineas). 


Birmingham,—December 12th. Sixty electric tramway 


cars and 400 tramway poles. for the T. C.; Tramway Offices, 147, 
Corporation Street (returnable deposit £2 in case of cars). 


Bispham- with- Norbeck, — The U.D.C. has invited 


tenders for the supply of material and erection of the electrical - 


generating station in Red Bank Road, Bispham. 


Bohemia.—The municipal authorities of the little town 


of Kralup are at present inviting tenders for the establishment of 


.& central electric lighting station. 


Canada.—December 22nd. Calgary (Alberta) City 
Commissioners want tenders for a 1,500-H.P. synchronous motor- 
generator, motor-generator exciter set. switchboard, &c. 
tion to be seen at the C.I. Branch of the Board of Trade in London. 


East Ham.—December 30th. One 1,000-Kw. triple- 
expansion medium-speed steam engine and generator, and one 
evaporative condenser, with air and circulating pumps, piping, Ac., 
for the Corporation. See “ Official Notices " to-day. 


Edmonton.—December 14th. Metal and carbon-filament 
lamps, for the Guardians. See Official Notices to-day. 


India.— In the issue of Indian Engineering for November 
12th an official advertisement appeared relating to the Simla 
hydro-electric scheme, inviting tenders for the supply and erection 
of steel penstocks, Pelton wheels, alternators, exciters, transformers 
and switchgear. Typed copies of all the specifications, com- 
plete with drawings and full particulars, were deposited in the 
office of the Superintending Engineer, Central Circle, Bengal, and 
Public Works Department, Calcutta; and copies of each specifica- 
tion and drawings were to be obtained from the Executive Engineer, 
Simla Hydro-Electric Scheme, Basantpore ria Mashobra, Simla, 
upon receipt of 35 rupees per copy. 


Leytonstone.— December 30th. Electric lighting instal- 
lation at the new County High School, Forest Road, for the Essex 
Education Committee. See ‘ “Official Notices " to-day. 


Llandudno,— December 24th. () Motor-driven induced- 


draught plant, (^) mechanical stokers for one Lancashire and one 
Babcock boiler, for the U.D.C. See Official Notices to-day. 


Limerick.—December 12th. Wiring and fittings for 
lighting, bells and telephones, at the new Borough Technical 
Schools, Military Road. See Official Notices" December 2nd. 


London, — IsLINGTON.— January 12th, 1911. High- 
tension switchboard for the Borough Council Electricity Works 
See Official Notices November 25th. 

L.C.C.—Only two tenders were received from selected firm: for 
the overhead electrical equipment of the Old Kent Road Stores 
Depót, and neither is to beaccepted. Fresh tenders are to be invited. 


January 10th, 1911.—High and low-tension switchgear. ‘ve 
„Official Notices to-day. 


New Zealand. — INVERCARGILL. — January 9th, 1911. 
Power-house plant, cars, rails, overhead material, wires and cables, 
poles, &c., for an electric trolley system, also street-lighting plant 
for the Corporation. See “ Official Notices " October 14th. 

TAIHAPE.—January llth. Hydro-electric lighting and pumping 
plant for the B.C. Specification can be seen at C.I. Department of 
the Board of Trade in London. 


Rotherham. — December 13th. High-tension feeder 


and rotary converters, transformer and switchyear, for the Cor- 
poration. See " Official Notices " November 25th. 


Rounania.—December 31st. Electric lighting of the 
City of Botoschan for the municipal authorities. Deposit, £2.610. 
Herr Bürgermeister, Botoschan. Competency certificates to be 
lodged by December 21st. 


Shanghai.—January 4th, 1911. Two turbo-alternators, 
2.000 to 2.500 KW., with condensing plant, and four water-tube 
boilers, with integral superheaters, mechanical stokers, economisers. 
&c., for the Municipal Council. See "Official Notices " to-day. 


Spain.—December 17th. Supply of converter and under- 
ground cable with accessories for driving electric cranes on the pier 
of Santa-Lucia. REPONN 500 pesetas, Commission of Works of the 
port of Corunna. 

Tenders have just been invited by the municipal authorities of 
Angles (province of Gerona) for the concession for the electric 
lighting of the town during a period of 20 years. 


Trimdon Grange (co. Durham), — December 10th. 
Electrical fittings for a year. for Walter Scott, Ltd., Trimdon Grange 
Colliery, co. Durham ; the Storekeeper. 


CLOSED. 


Adimiralty.—The Admiralty have placed. an order for 
extensive coal tipping and loading plant with Messrs. Ed. Bennis 
and Co., Ltd. 


Specifica- 
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Australia.— According to the Austrahan Mining Standard 
the following contracts have recently been placed :— 


Kalgoorlie Municipal Council (W. A.): 
Noyes Bros. 0-H. p. electric motor for Mullingar stone-orushing plant, £69. 


Sydney City Council : 
e & Co., Lid. — Electric capstans for Pyrmont power house, 
British Insulated and Helsby Cables, Ltd.—12 feeder pillar boxes, £50 each. 
W.G. Watson & Co., Ltd.—20-mm. and 2-in. cored carbons, and 13-mm. 
2-in. solid ditto, C quality Conradty," £5 9s. per 1,000 pairs. 
Postmaster-General's Department, Western Australia: 


India-Rubber, Gutta-Percha and Telegraph Works, Ltd., Perth. — 5,000 
spindles, galvanised iron, at 8dd. each—£70 6s. 8d.; 1,000 spindles, 
galvanised steel, 54d. each— £22 18s. 4d. 

G. P. Harris, Scarfe & Co., Ltd., Perth. —Six steel towers, 40 ft., £10 10s. 
each ; 10 steel towers, 50 ft., £16 each; total, £223. 


Blackburn.— The Education Committee has accepted the 
tender of the Howe Electrical Co., Blackburn, for installing electric 
light at Bangor Street Council School. 


Bolton.—The Electricity Committee has accepted the 
tender of the British Insulated and Helsby Cables, Ltd. for 
12 months' supply of cables. 


Brixham.—Messrs. George Schultz & Co., of London, 
have secured the contract for the installation of machinery. &c., for 
the lighting of Brixham by electricity, an undertaking to be 
carried out under the Brixham Gas Co. 


Buenos Ayres.—The Review of the River Plate states 
that an order has been placed by the Buenos Ayres Southern Tram- 
way Co. with Messrs. Colson, Brookhouse & Pyne for 10,000 metres 
of underground armoured feeder cables, which will be manufac- 
tured by the British Insulated and Helsby Cables, Ltd., at Prescot. 
Tenders were received from all the principal Continental cable- 
makers. 


Derby.—The T.C. has accepted the tender of Messrs. 
Chamberlain & Hookham. Ltd. Of, Birmingham, for the maintenance 
of meters on tramears, at £153. 


Eecles,— The T.C. 
British Westinghouse Electric & Manufacturing Co., 
annual supply of consumers' electricity meters. 


has accepted the quotation of the 
Ltd. for the 


London.—The Metropolitan Asylums Board has accepted 
the following tenders :— 
Siemens Bros. & Co.—Apparatus for electrica] treatment of paralysis, Ke, 


Newton & Co.—X-ray apparatus, £73; quartz lamp for treatment of lupus, 
£24. ` 


Poplar.—The B.C. has received the following tenders for 
renewals of incandescent lamps for street lighting, the cost of 
which last year was £320 :— 

British Eoonomical Lamp Ce. (accepted for three years).—(a, make of lamp), 

Brimsdown ; (b, annual cost), £165 188. ; (c, make-up lamps each), 1s. 9d. 

Haydn T. Harrison.— (a), Osram: (b), £275 15s. ; (c), 28. Id. 


Drake & Gorham.—(«), Osram; (b), £297; (c), 2s. Id. 
Gillespie & Beales.--(a), Mazda; (b), £814 14s. 9d. ; (c), 2s. 1d. 


The engineer reported that in the case of the British Economical 
Lamp Co., the lamps at the end of the contract remain the property 
of the company, while the other tenders provided for the lamps to 
become the property of the Council The lamps of the British 
Economical Lamp Co. have been tested in use and in the laboratory, 
and were found to be satisfactory. The Electricity Committee 
reported this company's tender to be the most satisfactory. 


Walton.—At the meeting of the Metropolitan Water 


Board on Friday, it was reported that the following tenders had 
been received for the wiring. &c., of the engine and boiler houses 


at Walton :— 
„ Stannos " :— l 
H. Keen & Co.. ee ee ee ee ee ee 0 £460 
H. J. W hitehead ? "s P s ae MA . 490 
Beaven & Sons, Ltd. sä $5 be .. 563 
Thames Ironworks, &c., Co. ei Ltd. - 2^ ae . . 1,005 


Lead - covered: 
Board's own Staff .. we. tak es Kt - .. 420 
H. Keen & Co... oe » ee Be’ ee ee oe ee 
H. J. Whitehead  .. i» N^ EN M 
It was decided that the work should be aes out by the Board's 


electricians at a total cost, incduding.labour and materials, not to 
exceed £420. 


Warrington, — The T.C. has accepted the following 


tenders at schedules of prices :— à 
British Electrical Engineering Co., Ltd.—'Transformers. 
British Westinghouse Co.—Direct-current motors. 
Electric Construction Co.—Alternating-current motors. 


Wigan.—The T.C. received the following tenders for the 
supply and laying of cables from the Cherry Gardens Inn to the 
pumping station at Boar's Head :— 


Biemens Bros. & Co., Ltd. $a . £838 
W. T. Henley's Te legraph Works Co., Ltd. 3% . 813 
Western Electric Co., Ltd. -— oe RH 
Callender's Cable and Construction Co., Ltd. - .. 847 
Britisb Insulated and ps dus Ltd. ae $e .. RH 
W. T. Glover & Co., Ltd. es .. (accepted) 821 


Jobnson & Phillips, Ltd. .. v we ee 2 ,. 831 


e 


The following tenders were received for the supply of cables for 
stock :— 


Siemens Bros. & Co., Ltd. ; 955 a ee £133 
W. T. Henley's Teleuraph Works Co., Lu. E s . 430 
Western Eleetric Co, Ltd. va ^ . 430 
Callender's Cable and Construction Co., Ltd. 442 
British Insulated and Helsby Cables, Ltd. . j 92 — IR 
W. T. Glover 8 Co., Ltd... .. (accepted) 422 
Johnson & Phillips, Lid. . ae s% ie vs .. 428 


The following were received for the conversion of two G.E.C. 
feeder boosters from 20 to 75 volts, including the turning up of the 
commutators and testing :-- 


General Electric Co., Ltd, oe ee 116 
Lancashire Dynamo and Motor Co., Ltd. .. 76 


Wimbledon, — The T.C. has accepted the following 
tenders :— 


British Thomson-Houston Co., Ltd.—115 low-tension switch fuse panels for 
the transformer sub-stations, £434. 

Meyers, Rose & Co., Ltd.—3,000 tons of Ilkestone, Mapperley, or West 
Hallam slack coal, at lls. IId. per t: n. 


FORTHCOMING EVENTS. 


liuminating Engineering Soclety.—Friday, December 9th. At 8 p.m. At the 
Royal Society of Arts. Paper on " Recent Progress in Electric Lighting,“ 
by Prof. E. W. Marchant. 


North of England Institute of Mining and Mechanical Engineers. — Saturday, 
December loth. At 2 p.m. At the Wood Memorial Hall, Newcastle. 
Papers on “The Holmes-Alderson Automatic Fire-damp Cut- out, ' by Mr. 
G. Ralph; and “Electric Winding, with Special Reference to its 'Develop- 
ment in Upper Silesia, by Mr. H. M. Hudspeth. 


Royal Soolety of Arts.— Monday, December 1?th. At 8 p.m. Cantor lecture on 
“Industrial Pyrometry, by Mr. C. R. Darling. (Lecture IV.) 


Institution of Mechanical Engineers (Graduates' Assoclation).— Monday, December 
lath. At 8 pamu. Paper on “ Kequirements of Illumination and the Status 


of Gas Lighting," by Mr. J. C. Briggs. 


lastitution of Electrical Engineers (Newcastle Local Seetion).— Monday, December 
12th. At 8 p.m. At the Arnstrong C ‘ollege, Newcastle. Discussion to ` 


be resumed on Electric Wind.rs." 


lustitution of Electrical Engineers (Manchester Students“ Section), — Tuesday, 
December l13ih. At 7.50 p.m. At the Municipal School of Technology, 
Manchester. Paper on Organisation and the Reduction of Manufacturing 
Costs, by Mr. A. R. Btelling. 


Institution of Electrical Engineers (Yorkshire Looal Section). — Tuesday. December 
18th, At 7.45 p.m. At the Metropole Hotel, Leeds. Smoking concert. 


Faraday Sootety..-Tnesday, December 13th. At R p.m. At the Institution of 
Electrical Engineers. Papers on the“ Separation of Oxygen by Cold,” by 
Mr. James Swinburne, and“ New Apparatus for the Rapid Electro- 
analytical Determination of Metals, by Dr. H. J. S. Band and Mr. W. M. 
Smalley. 

r of Electrical Engineers (London Students).—Weinesday, December 

4th. At pan, At the Lustitution Building, Embankment, W.C. Paper 
o. "Progress in Arc Lamps," by Mr. J. F. Shipley. 


: Imetitution of Electrical Engineers (Glasgow Local Section). — Wednesday, Decem- 
ber lith. At 6.30 p.m. for 7 p.n. At the Grosvenor, Glasgow. Ninth 
annual dinner. 


lustitution of Electrical Enginssrs (Birmingham Local Section). — Wednesday, 
December lith. At 7.30 p.m. At the t niversity, Birmingham. Paper on 
Street Lighting by Modern Electrie Lamps, by Mr. H. T. Harrison, 


Junior Institution of Engineers.— Wednesday, December 14th. At 7.80 p.m. At 
the Royal United Service Institution, Whitehall, S.W. Paper on Some 
Recent Developments in Condensing Plant,” by Mr. G. L. Kothny. 

Saturday, December 17th. At dp.m, Visit to the new G.P.O. power 
station, Blackíriurs, and sub-stations. 

Institution of Electrical Engineers (London).—Thursday, December 15th. At 8 p.m. 
At Institution Building, Embankment, W.C. Paper on Submarine 
Cables for Long-distance Telephone Circuits," by Major W. A. J. O'Meara. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


THE following orders are issued :— 
Commanding Ofticer—Cor. H. M. LEAF. 
Monday, December 12th.—'* A" Company. Technical drill, 7 to 10 p.m. 
Tuesday, December 13th. —'* B" Company. Technical drill, 7 to 10 p.m. 
Thursday, December 15th.—*'* C" Company. Technical drill, 7 to 10 p.m. 
Friday, December 16th.—'* D" Company. Technical drill, 7 to 10 p.m. 
(Signed) P. H. CAMPRELL, Capt. R. E., Adjutant. 


* 


Copper.— Messrs. Merton’s statisties for November 30th 
show a decrease in visible supplies (European) of 1,172 tons for the 
month; French stocks having increased 307 tons, ‘and Chile ship- 
ments afloat being X00 tous up, with Australian 100 tons up, the 
total withdrawal is 2.379 tons. The decrease per month since Feb- 
ruary last has averaged 2.720 tons, so that it will be-een that this 
is at a much slower rate. Trade, however, continues brisk, as 
shown by deliveries of 13,101 tons. The supplies from North 
America are still low. though appreciating. Spain and Portugal 
show rather higher. Chile shipments are up to average. und 
Australian above average, American supplies for the month 
ending October 31st are 62,170 tons, a reduction of 4,255 tons on 
the preceding month. The total reduction since the end of July 
has been 14, 009 tons, or 4,667 tons per month. 
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NOTES. 


Dry Splices in Galvanised Iron Wire.—A useful 
article by C. T. Rashman appeared in the Electrical World for 
November 17th, deecribing tests made to decide which type of splice 
behaved best when subjected to tension, and to determine a style of 
splice that would develop a tensile strength equal to that of the 
wire of which it is made. Splioes of the typical forms of figs. 1, 2 
and 3 were made of No. 12 wire, and tested to destruction. Noneof 
the three was found to be as strong as the wire of which it was 
made. Finally, after some trials, splices like that shown in fig. 4 
were formed and it was found that the wire would break before a 
splice of this type failed. In fig. 2 the "end-turns" of a splice are 
indicated ; the neck is the portion of the splice between the end- 
turns. In the type of splice shown in fig. 1 the neck is not twisted ; 
when it is subjected to tension the end-turns first pull together 
along the main wires and finally unwrap, and the two spliced wires 
usually pull entirely apart. In fig. 3 a splice is shown which is 
frequently called the American telephone joint ; it hab a short neck 


UAN id. I. 


FIG. 2. 


c DDD Fria. 3. 


containing one turn and a number of end-turns varying with the 
maker of the splice. The idea appears to be prevalent among line- 
men that the strength of a splice is dependent almost wholly on the 
number of end-turns it has, and that the number of turnsin the neck 
is of little consequence. It was shown by tests that this idea is 
-erroneous. As tension is applied to a joint like that of fig. 3, it 
will untwist entirely, or often, partially untwisting one of the 
wires, will break at a load considerably less than the full strength 
of the wire. Tests were made to ascertain the effect of increasing 
the number of turns in the neck. Several sample splices were 
made, each having but two end-turns, but the number of turns in 
the neck was made different in each case. Each of these splices 
were tested to failure. The resulta of the teste show that if a joint 
has five turns in the neck the full strength of the wire composing 
it will be developed. Fig. 4 shows a joint having five turns in the 


— 


Fic. 4. 


neck, which is as strong as the wire of which it is made. The length 
of neck in each case should be such that it will just safely oontain 
five turns. If the turns be made too short, the wires will be 
“ burned" in twisting the splice, and if the turns be too long their 
power of resistance will not be a maximum. It was found that 
proper neck lengths to contain five turns safely for different gauges 
of wire were about as follows: — No. 14 wire, 31 in.; No. 12 wire, 
31 in.; No. 10 wire, 4 in.; No. 8 wire, 6 in.; and No. 6 wire, 7 in. 
Although five end-turns are shown in the illustration of the 
typical safe joint, fig. 4, the tests indicate that two are ample. A 
joint having five end-turns has a better appearance than one having 
two, hence five is suggested as a standard number. A few soldered 
joints were tested, and it was found that almost any joint if soldered 
would develop a strength greater than that of the wires com- 
posing it. 


Private Meeting.—GkaAnRy, Apams & Co., electrical 
engineers, Wolverhampton.—A meeting of the creditors of the 
above was held a few days ago, when a statement of affairs was 
presented showing liabilities of, £313. The indebtedness to the 
trade was £213, and the balance of £100 was in respect of a cash 
claim. The assets were estimated to realise £33, and a deficiency 
was thus disclosed, as regarded the unsecured creditors, of £280. 
As regarded the contributors, there was a deficiency of £1,280 
4s. 10d. It was reported that the company was formed in August 
of last year to take over the business which was formerly carried 
on by Mr. F. C. Geary. The business was said to be that of electric 
installation and general engineers, but it appeared that the com- 
pany had only secured three contracte of any magnitude during the 
whole of the trading. Certain difficulties had arisen in regara to 
the contracts, and it was for this reason that the doubtful book 
debts were large and had been drastically written down. A deben- 
ture for £30 was issued, and in March of the present year the 
debenture-holder appointed a receiver. Between August and 
December of last year the turnover was in the neighbourhood of 
£1,300, while between January Ist and March 18th of the present 
year the sales were about £160. The Receiver had been since 
carrying on the business, and had completed the contracte. He 
had discharged the debenture, and there was & balance in hand of 
£6 odd. After a short discussion, the creditors decided to confirm 
the appointinent of Mr. Parker as the voluntary liquidator of the 
company. 


Joint Conference of London Electrie Supply Autho- 
rities.—The Joint Conference of London Electric Supply Autho- 
rities held a meeting at Cannon Street Hotel, on December Ist, 


which, we are informed, was well attended. Mr. Ernest Debenham 
(Mayor of St. Marylebone) occupied the chair, in the absence 
through illness of Mr. W. F. Fladgate. An interim report of the 
Executive Committee of the Conference was submitted, approved 
and adopted. This interim report dealt with the extensive work 
which had been carried out during the past year by the Executive 
Committee, assisted by the Joint Engineers' Committee, in setting 
out the bases of a linking-up scheme under the London Electric 
Supply Act, 1908. Reference was made to the valuable information 
of a confidential character which had been collated by the Joint 
Engineers' Committee, bearing on the question of the supply of 
London, and upon which the engineers are still engaged. The 
Executive Committee was unanimously reappointed. A resolution 
was passed expressing appreciation of the work of the Electric 
Supply Publicity Committee, and it was unanimously decided that 
the members of the Conference should subscribe a substantial 
amount to the funds of the Publicity Committee, on a revenue 
basis, for the purpose of their developing a still more vigorous 
advertising programme. 


Sewing Machine Motors.—According to the Sewing 
Machine and Cycle Gazette, there is in London a possible sale for 
50,000 motors for sewing machines, provided that they be sold on 
instalment terms, and be properly affixed to the machines so as to 
ensure success. 


How to Advertise Gas.— In its last issue our con- 
temporary, the Ga» World, devotes & column and three-quarters to 
an attack upon ourselves, because we accused it of hardihood in 
our issue of November 18th. We are charged with levelling 
" abuse " at the doctor to whose remarks we referred, though, as we 
hardly need say, we had no intention of abusing him or anyone ; 
and our expression of belief that the adoption of gas in two rooms 
of the Society of Medical Officers of Health was a matter of 
advertisement is called "quite mildly, & terminological ineracti- 
tude.” It will be remembered that we challenged the production 
of proof that gas had not been put in merely as an advertisement ; 
no such proof is yet forthcoming, but our contemporary says, we 
have authority for saying that the work was carried through on an 
entirely commercial basis, and will be, if it has not already been, 
duly paid for in coin of the realm.” As for this, we happen to 
be aware that a well-known electrical firm was invited by a 
representative of the Society to install its apparatus on the premises 
"for the sake of the advertisement," but the proposition was 
declined. 

We are enjoined to set ourselves right with our readers and with 
the Gas World. But are we wrong? An attempt to have our 
challenge referred to the General Purposes Committee of the 
Society for consideration and report was objected to by the 
chairman of the Committee which supervised the new heating, 
lighting and ventilating arrangements, as beneath the dignity of 
the society, and was rejected by a large majority ; the proceedings 
are quoted at length by our contemporary, but they throw no light 
on the transaction. The Gas World makes the most of the state- 
ment of the chairman that a great improvement had taken place 
“since gas had been substituted for the electric light, and the new 
system of heating and ventilation had been installed." Bnt let it 
be remembered that gas plus ventilation by electric fans has been 
substituted for electricity witheut proper ventilating arrangements, 
Is this a fair comparison? In the words of the doctor whose 
remarks were referred to, "an ill-ventilated gas-lit office may so 
depress the heart, even when organically sound, that the pulse 
becomes feeble and intermittent and life miserable and useless.” 
Any ill-ventilated office—or meeting-room— will produce the same 
effects, no matter what the mode of lighting. and what we object to 
is the claim that the improvement is due to the substitution of gas 
for electricity, whereas it is the ventilation by electric fans that has 
effected the improvement—a claim which our contemporary has the 
h— courage to repeat. 


Church Wind-Turbine Plant,—Cosely Church, near 
Bilston, is now lighted throughout by electricity provided by one of 
Messrs. J. G. Childs's (of Willesden Green, London, N. W.) patent 
wind- turbine electrical plants; in addition, the organ is blown by 
means of an electrio motor supplied from the same source. The plant 
in question has a turbine wheel 18 ft..in diameter, which is placed 
upon a tower 60 ft. in height, erected some 200 yards away from 
the church, upon the tailings of a disused coal mine. There are 
27 25-C.P. lamps in the church, two in the side chapel, and two in 
the vestry ; and in the vicarage there are about 30 lights. The 
church lights and the organ run at 50 volts, and the vicarage 
lights at 25 volts, from a 28-cell battery ; and the whole arrange 
ment works most satisfactorily. The power from the turbine is 
transmitted by a vertical steel shaft to the generator housed in 
a shed at the foot of the tower. The generating plant is quite auto- 
matic in action, and governs itself, being fitted with the makers’ 
patent tail-governing gear, which enables the maximum amount 
of power to be taken out of the wind up to the normal capacity of 
the plant. When this point has been reached, the patent arrange- 
ment takes the wheel out of the wind, more or less, as the strength 
of the wind increases. The generator is of Messrs. Childs’s special 
type. These wind-turbine plants are quite out of the experimental 
stage, and there are now a good number running in this country 
and abroad for country house lighting, &c. Though the first cost 
is slightly in excess of that of a gas or oil-engine plant, the small 
extra cost is soon more thansaved by there being no running 
expenses, The whole installation in this instance cost about £200. 
The plant needs no skilled mechanic to operate it, and about half 
an hour per week suffices for the attention requuired, which can 
be given by an ordinary labourer, gardener, or odd man. 
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An Echo of Competition in Germany.—A striking 
example of one of the results of severe competition in Germany is 
afforded by the position of Ernst Heinrich Geist Elektrizitate 
Aktien Gesellschaft, of Cologne. This particular company has for 
along time past stood in the foreground in the fight against the 
supremacy of the large firms, and by appealing to the public 
it has sought to defend itself against the growing monopoly of the 
large manufacturers. But all these endeavours have been in vain, 
and the company is likely to succumb to superior forces, as the 
directors now propose that the undertaking should go into liquida- 
tion. The report for 1909-10, whilst recording a large volume of 
business, as dynamos, motors and transformers alone increased by 
25 per cent., states that prices again declined as compared with the 
previous year by over 20 per cent., and competition has become so 
keen that orders can only be obtained at a great sacrifice. After 
absorbing the reserve fund of £2,100, the year has closed with a 
deficiency of £6,060. In itself this loss is not considered to be 
sufficiently large to render it advisable to enter into liquidation. 
As, however, manufacturing at the present low prices results in a 
loss, and as an increase in prices is not to be expected within a 
conceivable period, the directors deem it necessary to plaoe the 
question of liquidation before the forthcoming general meeting 
with the object of obviating larger losses. It is believed that no 
reason for uneasiness exists, as the assets will more than suffice to 
satisfy all the creditors under-the assumption of a quiet settle- 
ment. The unfavourable results for 1909-10 are all the more 
depressing for the company inasmuch as the previous year ended 
without any profits, whilst the year 1907-8 involved a loss of 
£7,900 and a reorganisation of the company’s capital. 


The Electric Safety Boiler Cleaner.—On Friday 
last, through the courtesy of the Electric Safety Boiler Cleaner, 
Ltd., of 6, Lloyd's Avenue, Fenchurch Street, E.C., we were enabled 
to inspect an interesting device—the invention of Mr. Adolph 
Schror, of Bremen—for cleaning the scale from the interiors of 
boilers. This apparatus consists simply of a -H. . motor coupled 
by means of a flexible shaft to a special milling tool, which, rotat- 
ing at a high speed, practically grinds off the scale in the form of 
dust. The speed can be varied from 1,300 to 4,000 R.P.M., and it is 
olaimed that this high speed does away with labour on the part of 


the operator, who has simply to hold the tool against the plate 


and guide it by means of the handle provided. The hammer and 
chisel method of scaling a boiler is admittedly an inefficient one, as 
in awkward positions, such as inside Galloway tubes and in narrow 
water spaces, it is practically impossible to work on the plates by 
hand. The electric cleaner, however, can be manipulated in any 
out-of-the-way corner, and the interior cleaned down to the plate 
surface, without in any way injuring the latter, as might be 
the case if chipping were resorted to. The cutting tool, it may be 
mentioned, consists of several interchangeable cutter disks, which 
can be varied as to spacing and diameter, in order to facilitate 
working in narrow places, as between rivets and on the rounded 
interiors of tubes, kc. The company claims that it is possible by 
means of the machine to clean completely a Lancashire boiler of 

any type in from three to five days. The apparatus was shown in 
use on one of the boilers in the basement of the Hotel Metropole, 
two of the boiler’ having already been cleaned to the satisfaction 
of the National Boiler and General Insurance Co., Ltd., who have 
approved the apparatus. We also gather from numerous testi- 
moniales that the device has met with considerable success in 
Germany, and that it will shortly be available in a modified form 
for use in water tube boilers. 


Institution and Lecture Notes, — INSTITUTE oF 
MARINE ENGINEERS.—On November 28th Mr. W. P. Durtnall 
read the second half of a paper on "The Internal Com- 
bustion Engine." The author described minutely the various 
detaila of an internal-combustion engine using oil as fuel, 
and drew attention to the fact that quick - revolution 
engines exhausted their gases at fairly high pressure; 


such gases, he thought, could be used to drive low-pressure gas 


turbines. The internal-combustion engine has only one speed at 
which the maximum of work can be performed with the least 
amount of fuel. This, he thought, pointed to electricity being 
necessary as the link between the gas engine and propellers. He 
suggested that in the larre internal-combustion engines of the 
future, the automatic control of the valves, the moment of lift and 


time remaining open, &c., would be controlled by electrical means. 


An interesting method of firing the gases by a high- resistance 
conductor which formed part of the secondary of an alternating 
transformer was shown. This got over the difficulty of sparking 
plugs, and the incandescing of the resistance bar could be timed 
very accurately. A gas producer to use either crude oil or coal as 
fuel was described, and Mr. Durtnall pointed out that this would 
meet the objections raised to gas engines on board ship on account 
of & particular coal being required. By using this new form of 
producer, oil could be used when coal was notavailable. The author 
also showed the remarkable propeller invented by Vozacek, an Austrian 
engineer, the rights of which the author now controls. This pro- 
peller rotates horizontally instead of vertically. asan ordinary screw 
propeller does. It has two blades, which feather by means of a sun 
and planet motion, so that the blade which is doing the work for 
the time being gives a direct thrust on the water. The propeller 
gives practically no wash, and being deep down in the water it is 
much more effective for a given blade area and number 
of revolutions than is the ordinary screw propeller. The 
propeller acts perfectly as a rudder, and the simple movement 
of a steering wheel causes the pinion of the sun and planet motion 


1 


to alter the relative position of the blades. The propeller can thus 
be made to move the boat backward or forward, or push the stern 
to right or left. 

Mr. E. Kilburn Scott, in opening the discussion, agreed that as 
the internal combustion engine ran best at one definite speed, 
electric transmission was necessary to link it up with propellers 
which must necessarily run at many speeds. On warships the 
question of smoke was a most important one, and as anthracite was 
not always available, it was highly important to give consideration 
to a prime mover that worked without smoke, whatever the fuel 
might be. As far as the engine was concerned, the keystone 
of the whole matter seemed to be the gas-producer. There 
were plenty of good engines, and their theory and con- 
struction were thoroughly understood, but the gas-producer was 
not half worked out. This was shown at Johannesburg, 
where the main trouble was in the gas producers. The simplest 
solution was to do away with the gas producer altogether, and use 
the crude oil direct in a Diesel engine having a very high com- 
pression. The interesting horizontal propeller, with feathering 
blades, also pointed in the direction of electric propulsion, as the 
propeller spindles must of necessity be driven by vertical type 
electric motors. 

COVENTRY ENGINEERING SOCIETY.—An address upon Elec- 
tricity Applied to Mining” was given, on November 25th, by Mr. 
C. F. Jackson, manager of the Eshall Colliery, Warwickshire. He 
said that many mining engineers preferred the D.C. system at 
500 to 600 volts, and this was doing excellent service. Of the 
various kinds of cable he had a decided preference for vulcanised 
bitumen double-wire armoured. The cables should be cased in iron 
pipes or in wooden troughs well tarred, as pit water, being acid, 
was very destructive. At Eshall Colliery they used two cables, so 
that if anything went wrong with one they could change over to 
the other. He preferred double-armoured cable, properly earthed, 
because the moment the armour and the copper came together 
there was such a rush of current through the short that the 
circuit-breakers broke the circuit immediately. The Lahmeyer 
plate ventilated motor, which was in use in Germany, 
had aot been looked upon favourably in England by the Inspectors 
of Mines, though he regarded it as perfectly safe, and believed it 
would ultimately come into operation in this country. In the use 
of electricity for shot firing, he favoured low-tension fuses, but 
wished someone would invent a fase that could be fired without a 
detonator. In holing out the end of a seam, electrically-driven 
cutters had reduced the percentage of slack by 20 per cent., and 
there was also much labour saved by electrically-driven chain con- 
veyors for bringing the coal from the coal face to the main roads. 
In the last five years there had only been 58 fatalities in mines due 
to electricity, or less than 1 per cent.; thanks to its safety, 


. adaptability, economy and efficiency, it was the best friend they 


had in underground work if proper care and supervision were 
exercised. 

RO VAL INSTITUTION.—The following are among the lecture 
arrangements before Easter :—Prof. Silvanus P. Thompson, a 
Christmas course of six illustrated lectures on Sound, Musical and 
Non-musical, a course of Experimental Acoustics, adapted to a 
juvenile auditory : (1) Production of Sound ; (2) Transmission of 
Sound ; (3) Reception of Sound; (4) Combination of Sounds ; 
(5) Registration of Sounds; (6) Reproduction of Sound. 
Prof. Sir J. J. Thomson, six lectures on Radiant Energy and 
Matter. The Friday evening meetings will commence on 
January 20th, when Prof. Sir James Dewar will deliver a discourse 
on Chemical Change at Low Temperatures. Succeeding discourses 
will probably be given by Prof. W. H. Bragg, Prof. H. E. Arm- 
strong, Prof. H. S. Hele-Shaw, Prof. Sir J. J. Thomson, and other 
gentlemen. 

At a meeting of members held on 5th inst., Prof. Jules Henri 
Poincaré (Paris) and Prof. Alexander Graham Bell (Washington) 
were, with several others, elected honorary members of the 
Institution. 


The Aluminium Industry.—It is extremely difficult 
to fathom the actual situation of the aluminium industry from the 
international point of view, as reports and contradictions rapidly 
follow one another. The recent negotiations for the formation of 
an international syndicate are now declared to have failed owing 
to the attitude assumed by the American works, On the other 
hand, reports from Paris allege that in consequence of the collapse 
of the international scheme, all the French producers of aluminium 
have combined together for a number of years for home and export 
business to be conducted on common account. As the total pro- 
ductive capacity of the French works already amounts to about 
15,000 tons per annum, it is contended that this group will be a 
determining factor in connection with any possible renewal of 
negotiations for an international syndicate. The French works 
are protected in the home market by the operation of a fairly high 
import duty, and it is considered from this point of view that their 
competition in the world’s markets must be esteemed all the more. 
It is stated that the sales business forthe whole of the French 
works has been placed in the hands of the Metal Co., of Frankfort- 
on-Main. The Paris report is, however, sought to be discredited by 
a Cologne newspaper, which points out that the French producers 
have always been at variance, and, therefore, suggests that the 
rumoured combination is scarcely credible. It is considered to be 
more probable that the three largest works in the world—the 
Neuhausen Co., the British Aluminium Co., and the Aluminium 
Works, of America—have combined, as the quality turned out by 
them is said to be the best, and as their united output is almost 
40,000 tons per annum, the production of the French works would 
not play any great part in international markets. 
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Appointments Vacant.,—Assistant engineer for the 
chief electrical engineer's department in a leading railway company 
abroad (£750); canvasser for the Hampstead B.C. electricity 
department (£200) : burgh electrical enyineer for Oban. See our 
advertisement paves in this issue. 


Bristol Corporation Electricity Undertaking.— In 
order to meet the public convenience and facilitate the general 
administration of the various departments of the Bristol Corpora- 
tion electricity . undertaking, the engineer's offices, secretary's 


offices, and the Colston Street showrooms have now been cen- 


tralised. In future the whole of the management, including the 
accountancy, the publicity department and the receipt and pay- 
ment of accounts will be carried on under the personal direction of 
one head (Mr. H. Faraday Proctor), at The Exchange, Corn Street, 
and all communications should be addressed The Manager at 
that address. A commodious showroom is being equipped, where a 
stock of lamps, fittings and appliances will be on view. 


Electrical Apparatus in  Mines.— Before Sheriff 
Macleod, in Linlithgow Sheriff Court, Scott Lees, mine manager, 
was charged with having, on June 20th last, failed to maintain the 
electrical apparatus in the Douglas Dook, Dalmeny Mine, belonging 
to the Dalmeny Oil Co.. Ltd., in such a condition as to reduce the 
danger through accidental shock to a minimum. A selicitor, who 
appeared for respondent. explained that the condition was due to 
a sudden creep in the workings, and the management, although 
desirous of adopting all necessary precautionary measures, were 
prevented from doing so by the " creep" referred to. He stated 
further that eventually the whole place crept in and the 
machinery was lost. In the circumstances, his Lordship imposed a 
fine of £2. 


The A.E.G. New Director.—The Berlin correspondent 
of the Standard says that a report was current there on Wednesday 
night that Herr von Dernburg, the ex-Colonial Secretary, who has 
just returned from the Far East, has accepted, or is about to accept, 
a seat on the board of directors of the Allgemeine Electricitäts 
Gesellschaft, with a view to becoming its president when the present 
occupant, Herr Emil Rathenau, who is over 70 years of age, retires. 
It is also stated that Herr von Dernburg's programme as controller 
of this vivantic concern would include the gradual substitution of 


electricity for steam as the motive power on all the German State 
railways. 


The Electrical Committee and Municipal Wiring.— 
On Wednesday evening the Electrical Committee met at the LE.E. 
to discuss the question of municipal powers for hiring and wiring. 
The meeting was a small one, under forty being present, and owing 


to the fact that the Conference, which ts endeavouring to adjust. 
matters between the contracting and supply interests, is 'still^ 


sitting, the few representative members who were present had 
necessarily to be content with generalities. 

'Thanks to the genial and persuasive chairmanship of Mr. Robert 
Hammond, some discussion took place, and one was enabled to 
gather that the Conference, at any rate, is likely to end satisfac- 
torily. Among those present were Messrs. E. Garcke, J. 5. Raworth, 
G. Harland Bowden, W. A. Vignoles and A. A. Campbell Swinton. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials—The staff of the Ilford 
electricity works has presented a marble clock to Mn. T. O. 
REYNOLDS, on his marriage. 

Mu. T. A. HErHkERINGTON has resigned his position as shift 
engineer at the Stockton-on-Tees Corporation electricity works, to 
take up the position of engineer-in-charye at the Prestwich Asylum. 
Mk. S. Brown, of the Middlesbrough Corporation electricity 
works. has been appointed to fill the vacancy. 

Mr. C. M. Davis. of the Tynemouth electricity department, has 
received the appointment of engineer and canvasser in the Bristol 
Electricity Supply Publicity Department, and Mk. T. B. STODDART, 
at present with Messrs. Wm. Drysdale & Co., contractors, Duke 
Street, Barrow-in-Furness, and formerly with the Edison & Swan 
United Electric Light Co., Ltd., of Newcastle-on-Tyne, has been 
appointed as showroom attendant. 


General.— The Review of the Iiir Plate states that the 
local board of the Rosario Electricity Co. (Belgian) has been 
appointed as foHoóws: Mi, F. H. CHEV Ant BoCTELL, chairman, 
and Mi, J. Pepkiani, manager of the Anvlo-Argentine Tram- 
way Co. 

At a smoking concert held at Stafford on 30th ult., MR. C. M. 
Topiis, chief draughtsman to Messrs, Siemens Bros, Dynamo Works, 
Ltd., was presented by the staff with a gold watch and chain. Mr. 
'Toplis, who will shortly take up a responsible post with Messrs. 
Stothert & Pitt, carries with him the good wishes of a large circle 
of triends, 
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Obituary. MR. MALCOLM ScTRERLAND.—Mr. Malcolm 
Sutherland, burgh electrical engineer, of Oban,died suddenly on 
29th ult., in his forty-seventh year. Mr. Sutherland early joined 
the firm of Messrs. Muir, Mavor & Coulson, and was the first enyi- 
neer in charge of a generating station for public supply in Glasgow. 
He superintended the running of the overhead mains in connection 
with the Glasgow supply at that time. Mr. Sutherland was later 
retained by Messrs. Denny & Co., of Dumbarton, and advised them 
with regard to the electric lighting and equipment of several large 
vessels built in their yard. Proceeding to London, he became a 
partner in a firm which specialised in the manufacture of sinall 
accumulators. Some years ago he returned to Scotland. and worked 
as a mains superintendent with the Clyde Valley Power Co. Four 


. years ago he was appointed burgh electrical engineer at Oban, 


where he was attracted by family reasons. 

Mr. J. H. WRay.— The interment took place at Blackpool 
Cemetery, on November 30th, of Mr. John Harold Wray, ared 32 
years, Deceased was one of the first employés in the Blackpool 
Corporation Electricity Departament, going there at the age of 14. 
Four or five years later he went out to Malaga, Spain, as an 
assistant electrical engineer, and there he remained for three years, 
when he was attacked by malarial fever. Returning to England, he 
spent 12 monthsat Folkestone, and then came back to Blackpool, where 
he was under Mr. Quin, who was then borough electrical engineer. 
Later he secured an appointment as electrical engineer for the county 
borough of West Bromwich, and he filled the office for five years. 
He was offered a lucrative position in Bombay, but, acting on 
medical advice, he did not take it up. For the past few years he 
had not, owing to health reasons, followed his calling, but had 
managed his father's business. 

HERR RUDOLF WoLr.— We regret to announce that Herr Rudolf 
Wolf, the founder of the well-known  locomobile works in 
Magdeburg-Buckau, died on November 20th, at the age of 79 years. 
Herr Wolf, by the auccessful application of superheated steam and 
development of the locomobile into a high-class steam power plant 
achieved a remarkable success in that department of engineering. 

Mr. T. PARKER.--The death has occurred at Abbey Wood, after 
a short illness, of Mr. Thos. Parker, traveller for Callender's Cable 
and Construction Co., Ltd., of Belvedere, in whose service he had been 
for over 25 years. He was 46 years of age, was a prominent Free- 
mason, and had recently returned from Buenos Ayres. 


NEW COMPANIES REGISTERED. 
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Britannia Import Co., Ltd. (112,988).— This company was 
registered on December Ist, with a enpital of £500 in £lshares, to take over 
the business of electricians, &c., carried on by F. Frohwein, at 87, Tabernacle 
Street, E.C., as the Biitannia Import Co. The subseribers (with one share 
each) are :—F. Frohwein, 87, Tabernacle Street, E.C., electrician; H. Stampf, 
93, Aldersgate Street, E. C., glass importer; T. Chulling, 45, North Birkbeck Rond, 
Leytonstone, merchant tailor; 1. Frohwein, 27, Wiesbaden Road, Stoke Newing- 
ton, N., importer. Private company. The number of directors is not to be less 
than two or more than tive; the first are F. Frohwein and 1. Frohwein. 
Qualification, £10; remuneration, 420 per annum. Registered office, ti, 
Tabernacle Street, E.C. 


Electric Train Lighting Syndicate, Ltd. (112,932).— This 
company was registered on November 2th, with a capital of £5,200 in £1 
shares, to acquire certain patents relating to the lighting of trains, tramcars 
and other vehicles by electricity. The subscribers (with one share each) 
Rre:— R. G. Sharp, 63, Cowper Street, Leeds, engineer; R. W. Storey, lol. 
Brudenell Road, Leeds, secretary. Private company. The number of direc- 
tors is not to be less than three or more than five; the tirst are T. Ferguson, 
F. L. Lane, R. G. Sharp and R. W. Storey. T. Ferguson may retain office 
while holding £1,000 shares. Qualification of ordinary directors, £400. 
Registered by Jordan & Sons, Ltd., 116-117, Chancery Lane. W.C 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lyme Regis Electric Light and Power Co., Ltd. (101.591). 
Agreement and debenture bond dated November 6th, 1910, to secure All 
moneys due or to become due from company to Lloyd's Banking Co., Ltd., 71, 
Loinbard Street, E.C., not exceeding £500, charged on the company’s under- 
taking and property, present and future, including uncalled capital. 


Foote & Milne, Ltd. (73.923).—Particulars of £5.000 second 
debentures, created November 10th, 1910, filed pursuant to Sec. 3 (3) of the 
Companies (Consolidation) Act, 1908, the whole amount being now issued. 
Property charged : The company’s undertaking and property, present and 
future, including uncalled capital. No trustees. 


Drake & Gorham, Ltd. (70.275).-—Return dated November sth, 
filed November 10th, 1910. Capital £125,000 in 41 shares; 125,000 shares 
taken up; 485,000 paid; 440, 000 considered as paid. Mortgages and 
charges: Nil. 


Auckland Electric Tramways Co., Ltd. (61,19%.—Return 
dated May löth, tiled August 26th, 1910. Capital, £400,000 in £1 shares 4, 
preference) ; all shares taken up; £1 per share called up on 335,109 ordinary, 
and 50,000 preference; £385,100 paid; £14,900 considered as paid on 14,900 
ordinary. Mortgages and charges, £325,024. 
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Monte Video Telephone Co., Ltd. (27,208).—Return dated 
November 8th, filed November lóth, 1910. Capital, £160,000 in £1 shares 
(47,000 preference); 86,192 preference, and 72,680 ordinary shares taken up; 
£159,172 considered as paid on $6,492 preference and 72,680 ordinary. Mort- 
gages and charges: Nil. 


African Transcontinental. Telegraph Co., Ltd. (37.555).— 
Return dated November fth, filed November llth, 1910; capital £300,000 iu 
£1 shares; 220,850 shares taken up; £1 per share called up; £225,855 paid, 
leaving £995 in arrears; £10 paid on 20 shares fortcited. Mortgages and 
charges: Nil. 


Cleveland and Durham Electric Power, Ltd. (80.539).— 
Return dated October 21st, tiled October 27th, 1910; capital, £1,000,000 in £5 
shares (70,000 preference, 70,000 ordinary and 60,0090 deferred); 66,741 
preference, 32,111 ordinary and 50,302 deferred shares taken up; £5 per share 
called up on 66,367 preference and 19,767 ordinary ; £430,770 paid ; £360,450 
considered as paid on 351 preference, 12,344 ordinary and 59,392 deferred, 
except £6 5s. paid in cash. Mortgages and charges: £225,500. 


Direct West India Cable Co., Ltd. (53,956). Return dated 
October 6th, filed October Tth, 1910. Capital £120,000 in £5 shares. — 12,000 
shares taken up. £2 10s. per share called up. £30,000 paid. Mortgages and 
charges; £36,000. 


Halifax and Bermudas Cable Co., Ltd. (28,972).— Return 
dated October 6th, filed October 7th, 1910. Capital £50,000 in £5 shares. All 
shares taken up. £50,000 considered as paid. Mortgages and charges: Nil. 


Nairobi Electric Power and Lighting Co., Ltd. (57.728). 
Return dated October 12th, tiled October 15th, 1910. Capital £30,000 in £1 
shares (12,000 preference). 12,000 preference and 7,100 ordinary shares taken 
up. £19,000 paid. £100 considered as paid. Mortgages and charges: £11,800. 


Hobart Electric Tramway Co., Ltd. (35.926). — Return 
dated October 19th, tiled October 26th, 1910. Capital £105,000 in £1 shares; 
90,310 shares taken up. 425, 790 paid. £24,520 considered as paid. Mortgages 
and charges: 456, 215. j 


City of Oxford Electric Tramways, Ltd. (91,106).—Deben- 
ture dated November 18th, 1910, to secure £55,000, charged on the company's 
undertaking and property, present and future, including uncalled capital. 
Holders : Oxford Tramways, Ltd., Queen Anne’s Chambers, Westminster. 


Gilbert Little Co., Ltd. (84. 194).— Legal mortgage on freehold 
land and premises known as * Horton Iron Works," Bradford, to secure all 
moneys due, or to become due, from company to London, City and Midland 
Bank, Ltd., 5, Threadneedle Street, E. C. 


CITY NOTES. 


British Columbia Electric Railway Co., Ltd. 


THE directors’ report for the 12 months to June 30th, 1910, states 
that the gross receipts show an increase of $740,492, or 31 per cent., 
and the net earnings, including income from investments and sub- 
sidiaries, and after charging renewals, show an increase of $176,341, 
or 19 per cent., over the preceding year. From June 30th, the 
close of the financial year under review, up to October 31st last, 
there has been a still further increase in gross earnings of $279,950, 
or 29 per cent., and in net earnings of $77,281, or 17 per cent. The 
following charges have been made against the revenue account of 
the year, viz.:--Provision for renewals maintenance (from 
which 415,242 has been deducted for adjustments and 
expenditure on renewals during the year), £46,426 ; special provision 
against depreciation in value of certain obsolete steam plant, £3,000 3 
bonus to employés £11,333, amount added to capital amortisation 
fund £2,099. The net profit for the year, after making the above 
deductions, amounts to £198,870, plus £7,061 brought forward, 
making £205,931. The following are deducted :—Interest on 
debentures and debenture stock to June 30th, 1910, 229,479, 
Dividends already paid:---On 5 per cent. cumulative perpetual 
preference stock for year ended June 30th, 1910, £25,000, on 
preferred ordinary stock for year ended June 30th, 1910, 
£30,000: on deferred ordinary stock for six months to 
December 3Ist, 1909, £24.0002 £138,179, leaving available for 
further distribution and reserves, 467,452. From this the 
directors have decided to recommend the payment of a dividend on 
the deferred ordinary stock at the rate of 8 per cent. per annum for 
the six months to June 30th. 1910. making 8 per cent. for the year, 
£24,000 ; to transfer to reserve fund, £37,845 ; and to carry forward 
£25,007. There has been deducted from the reserve fund the sum 
of £18,531, representing the difference between the net amount 
realised by, and the par value of, £530,000 44 per cent. debenture 
stock, issued in February last, and there has been added to the 
reserve fund £39,554, representing the premium on £500,000 new 
capital, less expenses, issued in September. 1909. After the transfer 
now recommended, the reserve fund will amount to £235,000. The 
number of lamps in use at June 30th, 1910, was 439,315, an increase 
for the year of 92,259. The number of passengers carried during 
the year was 34,476,504, an increase for the year of 9.293,065. 

The commercial conditions at present existing in Vancouver and 
the prospects for the future have been carefully examined by the 
directors, who report that the information at their disposal, 
obtained from reliable sources, indicate the existence of a sound 
basis for the undoubted prosperity which at present prevails 
throughout the whole province and gives promise of its continue 


ance in the future. Anumber of figures are given to illustrate the 
growth and prosperity of Vancouver generally. 

The report then continues: The rapid development of the 
territory, and the great increase in the population of the cities 
served by the company, have made it necessary for your directors 
to give the most careful consideration to the question of the future 
supply of power, and in this connection Mr. Buntzen kindly under- 
took a special mission to British Columbia to investigate the entire 
situation and consider on the spot the recommendations previously 
received from the management. Early in the present year it was 
decided to increase the capacity of the auxiliary steam plant in 
Vancouver, which provides for sudden temporary demands for extra 
power and a reserve in case of a breakdown on the transmission 
line or at the hydraulic plant. The work of increasing the capacity 
of the water-power installation at Lake Coquitlam, referred to in 
last year's report, has also been continuously pushed forward, as has 
also the new water-power installation at Jordan River, near 
Victoria. On the recommendation of the company’s engineers, 
entirely endorsed by Mr. Buntzen and the management, a scheme 
has been sanctioned by your directors by which the power supply 
of the company can be gradually increased to meet any possible 
demands of the future. The addition to the Vancouver steam 
plant was satisfactorily completed in April last, and it is 
confidently expected that the enlargement of the Coquitlam 
water tunnel and the new Jordan River plant will be com- 
pleted early in the year 1911. The other plans include the gradual 
development of the company's water powers at Chilliwack and 
Jones Lake, and the systematic proportionate increase of the 
auxiliary steam plant. Altogether the plans provide a total ulti- 
mate supply of about 200,000 continuous horse-power. The Fraser 
Valley line was formally opened from New Westminster to Chilli- 
wack, a distance of 65 miles, by the Hon. Richard McBride, Prime 
Minister of British Columbia, on October 3rd, 1910. The road and 
electrical equipment of this line have been constructed in a per- 
manent and efficient manner, and the freight and passenger traffic 
already secured is very satisfactory. A considerable mileage of 
preliminary track has during the year, been replaced by heavy 
permanent construction, and extensions, aggregating about 21 miles, 
have been constructed, or are in process of construction, in the 
territory between Vancouver City and New Westminster City and 
the Fraser River estuary. These branch lines are required to give 
necessary transportation facilities to the inhabitants of this district, 
which is developing with great rapidity, and, although they are not 
expected to prove immediately remunerative, your directors are 
satisfied they will, zin the course of a few years, prove valuable 
sources of revenue. In addition to the foregoing, the company has 
incurred considerable expenditure as a result of the extension of 
the lighting branch of your undertaking, the provision of increased 
rolling stock, particularly for the Fraser Valley line, and further 
land, buildings and electrical equipment rendered necessary by the 
growth of the business. Your directors view with particular satis- 
faction the completion of the Fraser Valley branch and the 
approaching completion of other extensions, and of the Coquitlam 
water tunnel and the Jordan River water-power plant, as, for the 
past two years during construction a very large sum of money has 

-been unremuneratively locked up in these enterprises, which may 
be expected to contribute substantially to the company's revenue for 
the future. The larger portion of this money appears in the accounts 
under the heading of Loans and investments," and the low yield 
of interest and dividends on loans and invest ments is thereby mainly 
accounted for. The directors have again pleasure in expressing their 
appreciation of the very satisfactory services rendered by the manage- 
ment and staff in British Columbia." 

The directors record the death of their colleagues, the Hon. 
M. R. Gifford and the Hon. R. G. Tatlow. Mr. A. C. Mitchell-Innes 
has found that his business engayements render it impossible for 
him to take up his residence in England, and his resignation haa, 
therefore, been accepted by his colleagues. The two vacancies thus 
created have been filled by the appointment of Mr. Harold G. 
Brown and Mr. E. Maes Harvey. The following is a comparative 
statement: 


Year Balance Pref. Defer. 

ended Lamps available ord. ord. Added 
June Gross Net Pas- in for stock, stock, to 
30th. earnings. revenue. sengers. use. div. div. div. reserve, 
19908 .. £408,105 £180,431 21,328,180 287,624 £120,993 6% 80 73,274 
1909 .. 475,146 190,144 25,183,739 347,026 123,417 6% 8%, 65,095 


1910 .. 628, 763 220,503 34, 176,801 439,315 139,391 6% 8% 108, 265 

The meeting is to be held at Abercorn Rooms, Liverpool Street 
Hotel, E. C., on December 19th, at 12 o'clock. A resolution will be 
submitted for increasing the capital to £3,200,000 by the creation 
of 700, 000 new shares of EI each. 


Eastern Extension, Australasia and China Tele- 
graph Co., Ltd. — The directors have declared an interim divi- 
dend for the quarter ended September 30th last of 28. 6d. per share, 
free of income-tax, payable on the 14th prox. 


Western Telegraph Co., Ltd.—The directors have de- 
clared the first quarterly interim dividend of 3s. per share. free of 
income-tax, for the year ending June 30th, 1910, being at the rate 
of 6 per cent. per annum. The transfer books will be closed from 
December 14th to 20th. 


Sao Paulo Tramway, Light and Power Co., Ltd.— 


The directors have declared & quarterly dividend of 23 per cent. on 
the capital stock, 
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Siemens-Schuckert Groups. 


THE customary summaries of the financial results for the past year, 
pending the forthcoming issue of the annual reports for 1909-10, 
have just been published by the directors of three of the undertakings 
associated with the Siemens & Schuckert groups. It is stated that the 
balance-sheets have been prepared with special care having regard 
to the future development of the electrical industry, this meaning 
that before net profits were struck, & certain sum was devoted to 
secret depreciation, at least in the case of two of the companies. 
The total results for 1909-10 are regarded as wholly satisfactory, 
and the new financial year has witnessed a considerable increase in 
business. The following figures for the two years are reproduced 
from the summaries :— 


SIEMENS & HALSKE Co. 


1909-10. 1908-9. 
Net profits. 575,000 2571, 000 
Placed to reserve funds 75,000 75,000 
Bonuses to staff, &c. 35,000 32,500 
Disposition fund  ... ... 17,500 17,500 
Dividend — : e. 378,000 378,000 
" per cent. ... ies eis 12 12 
Carried forward ; 63,000 51,000 
SIEMENS-SCHUCKERT WORKS. 

Net profits ... ive .. £030,000 £513,000 
Bonus to staff, c. 50,000 42,500 
Disposition fand ... 5 17,500 17,500 
Dividend s ive ake . 450,000 450,000 
„ per cent. 10 40 
Carried forward : 12,600 3,300 


ELEKTRIZITATS GESELLSCHAFT VORM SCHUCKERT. 


Gross profita ... éd . . £826.000 £310,000 
Net profits. 260,000 226,000 
Placed to special reserve fund 15,000 — 

Dividend, per cent. ... -— 7 6 
Carried forward 898 ee 61,900 60,600 


It will be seen that, as was foreshadowed a short time ayo, the 
Siemens & Halske Co. has abstained from following the example of the 
A.E.G. in increasing the rate of distribution which remains at 12 
per oent., as in 1908-9, and which compares with 11 per cent. in each 
of the two preceding years. The disposition fund, it is well to 
explain, is also in favour of the staff and the workmen. The 
Schuckert Co., of Nuremberg, on the other hand, proposes to pay a 
higher dividend for the year, and thus fulfils the Stock Exchange 
expectations. At present no information is available as to any 
prospective augmentations in the capital of the companies in 
question. 


Adelaide Electric Supply Co., Ltd. 


-THE sixth annual general meeting of the above company was held 


on Monday at the offices, Finsbury Pavement House, E.C., Mr. J. B. 
Braithwaite presiding. 

In moving the adoption of the report (see ELEC. Rev., p. 917), 
the CHAIRMAN eaid that the profit for the year showed a credit 
balance of £42,238, which compared with about £25,000 last year, 
& very substantial improvement. Their progress had continued to 
be extremely satisfactory. They had now extended their mains to 
Guenelg, a suburb of Adelaide, where many people resided. So far 
as motors were concerned, on August 31st they had an equivalent of 
3,101 H.P. connected as against 2,369, showing an increase of 
between 600 and 700 H.P. ; and they had 112,154 lamps connected as 
against 91,338, or an improvement of about 19,000 lamps. There was 
an improvement of close on half-a-million units in the current sold. 
In the balance-sheet they would see the changes which had taken 
place in the capital account to provide for the various exten- 
sions. Last year their capital stood at E280, 325, and dur- 
ing the year they had issued the remainder of their 
ordinary shares, so that their capital now stood at the 
full amount of £300,000—£150,000 preference, and £150,000 
ordinary: on the credit side of the account the cost of the under- 
taking had gone up from £292,030 to £330,420, an increase approxi- 
mately of £38,000. Stores in Australia had risen from £6,541 to 
£9,608 ; sundry debtors in Australia had risen from £6,404 to 
£8,175 : and the cash at bankers and in hand was about the same. 


From the revenue account they would see that the receipts from 


the private supply for lighting had been £29,339, against £24,091, 
an improvement of about £5,000. For the supply of power and 
apparatus the receipts were 4 10.324, against £8,618, and for 
public lighting £1,946, against £1,759. The supply to the Muni- 
cipal Tramways Trust had risen to £32,650, due to the fact that. 
they had operated the whole of their system for the year. Motor 
rents were # 1,097, against £790. The total receipts were £75,595, 
against £43,462, which was an improvement of about £32,000. On 
the other side the generation of electricity had risen from £10,126 
to £21,084; distribution from £2,346 to 42,535; repairs and 
renewals from £2,578 to 43.374; and general charges from £2,885 
to £4,008. There was a balance to be dealt with of £42,238, 
against 424,200 last year. It would be seen that they were 
putting away considerably more than they were distributing 
in dividend, and they felt that such a prudent and wise course 
would materially strengthen the company. There were two reasons 
for putting away so large a sum. One was with regard to the 
resolution which would be proposed for the increase of capital to 


deal with the growing business. They wished to do this without 
diminishing the ordinary dividend. The second reason was that 
sooner or later the power house of the Municipal Tramways Trust 
would be completed. It had been anticipated that the power 
house would have been completed by now, but up to the present 
the company had supplied the energy required. He did not know 
how long that was going on, but probably in the course of the 
current financial year the load would be transferred and the com- 
pany would lose that portion of its revenue. On the other hand, 
the growth of their suburban business was so rapid that it seemed 
likely they would not be very long in making up a considerable 
portion of the loss of their new connections. As they knew, under 
their terms with the City of Adelaide, the local authority had power 
to acquire the undertaking on December 11th, 1911, and they had 
received a letter from the town clerk making some preliminary 
inquiries on the subject. If the undertaking was so purchased it 
had to be done by agreement, and therefore it was not a matter 
which need cause them any anxiety. 

Mr. GEO. BROOKMAN (chairman of the local board), in seconding 
the motion, congratulated the shareholders on the very satisfactory 
business which had been done, and said the company had still a 
large amount of work to do in the suburbs. They had done a 
large amount of work there already, from which they had not yet 
received the benefit which they would get as the years went on. 
They had wired a large number of streets, and consumers were 
gradually coming in. He had received a letter from one of the 
local directors stating that there were 500 consumers waiting to be 
connected, mainly in the suburbs. He thought the outlook for the 
company was particularly good. 

MR. C. G. WILSON said that he lived in New South Wales, and he 
had to pay no fewer than three income-taxes. He considered this 
a great hardship on the Australian shareholder. 

The CHAIRMAN said the directora had had this matter before 
them, and a deputation from different companies interested in 
Colonial enterprise had waited on the Chancellor of the Exchequer. 
Personally, he thought their company was different from some of 
the other companies, and if the Chancellor of the Exchequer came 
back to power he proposed again waiting on him. 

The report was adopted. 

The CHAIRMAN then proposed a resolution to increase the capital 
of the company by the issue of 20,000 ordinary shares of £5 each. 
He said it was not a large sum to issue, but considering the uncer- 
tainty as to the length of time the company might go on, they 
thought it not wise to issue too much. This would enable them to 
go on for a year or two. : 

MR. WILSON seconded the motion. 

A SHAREHOLDER urged that there should be no underwriting 
of the new capital, but that it should be offered to the present 
shareholders. 

The CHAIRMAN said they would take that into consideration, and 
up to the present they had not been very great sinners in regard to 
underwriting. Whatever was done would be for the benefit of the 
company. 

The motion was carried. 

The CHAIRMAN next moved a resolution to the effect the board 
be authorised to take 5 per cent. of the amounts set aside for the 
equalisation of dividend as further remuneration. He explained 
that the directors were entitled to the money under the articles if 
the whole of the profits were divided, and he took it that the 
shareholders did not wish the board to be penalised as the result 
of their prudence. 

Several shareholders asked for further information regarding the 
proposal, and 

Mr. H. F. FARISH pointed out that it did mot mean that the 
board took 5 per cent. of the whole profit, but only on the sum set 
apart for the payment of the ordinary dividend. The fixed 
remuneration of the directors was only nominal. In the present 
balance-sheet the directors’ remuneration was £690, and of this 
£300 was fixed, and £390 represented the 5 per cent. on the belance 
for the year before last. 

The resolution was carried, and the retiring director and auditors 
were re-elected. 

Replying to a further question, the CHAIRMAN said that for 
September the profit of the company showed an increase of £320. 
but of course that was only for one month, 


Castner-Kellner Alkali Co., Ltd.— This company 
held its meeting at Cannon Street Hotel, E.C., on November 24th, 
the Right Hon. G. W. Balfour presiding. In moving the adoption 
of the report, the chairman congratulated shareholders upon the 
continued and increasing prosperity of the company. The net 
profit, after allowing for the amount expended in keeping up the 
works, plant and machinery, was £164,654, an increase of 430.000. 
The total distribution by way of dividend was 17} per cent. an 
increase of 34 per cent., and £15.153 was carried forward. After 
alluding to the misapprehension of some shareholders as to the 
nature of the depreciation reserve, and to the progress of the com- 
pany, the chairman said that their relations with their work- 
people both at Newcastle and Runcorn were uniformly friendly. 
this being in some degree attributable to the bonus system intro 
duced two or three years ago, which was working very well, So 
far as hecould see there was no reason to think that they would 
not do equally as well in the future as they had done in the past. 
Trade was good ; it had been improving during the post six months 
and was likely to continue good, at all events for the next 12 
months. 
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Electrical Securities Trust, Ltd. 
THE report, as appearing in the Financier, states that the results 


for the year to November 14th, after charging all expenses and the 


interest due and accrued on the debentures, show a loss of £4,706. 
This does not include the book loss on the South-Western Traction 
Co. bonds, held by the Trust, which amounts to £24,307, and this 
has been shown separately in the balance-sheet. In view of the 
disappointing position of the securities held by the Trust, and the 
fact that the income received was insufficient to meet the interest 
due upon the debentures, the directors felt that it was necessary 
that an arrangement should be made with the debenture-holders, 
and the expense of nursing and realising the remaining securities 
reduced to the utmost extent. After communication with various 
holders of a large amount of the debentures, it was proposed that 
the trustees should distribute the proceeds of the bonds of the 
South-Western Traction Co. of Canada, and realise and distribute 
the balance of the trust funda in terms of the agreement and deed 
of trust. It was further proposed that the trustees should have 
power to borrow money on the security of the trust funda, and to 
apply any of the funds in their hands for the purposes of improving, 
Maintaining and developing any of the remaining unrealised 
securities, and that the directors should act as trustees for the 
debenture-holders, and also as directors of the company, without 
any remuneration, unless such as might be voted to them by the 
debenture-holders after it was seen how the realisation of the re- 
maining securities resulted. The Alliance Trust Co. trustees for 
the debenture-holders, having given notice of their intention to 
resign, a meeting of the debenture-holders was called in terms of 
the trust deed, and resolutions giving effect to the proposed arrange- 
ment were submitted to that meeting and duly passed by the requi- 
site majority of the debenture-holders present and represented at 
the meeting. A supplemental agreement embodying the said reso- 
lutions was thereafter entered into between the trust and the new 
trustees, 
the amount received from the liquidator of the South-Western 
Traction Co. of Canada, made a distribution of £50,000 pro rata 
among the debepture-holders. 


Isle of Thanet Electric Tramways and Lighting 
: Co. Ltd. 


LORD ARTHUR BUTLER presided at Winchester House, E. C., on 
December Ist, over the ordinary general meeting of this company. 
In moving the adoption of the report, he said that the statement 
for the year ended September 30th was the most satisfactory that 
had yet been placed before them. Since they met there a year ago 
the position of the company had improved in every respect, 
and they believed that the improvement would continue. The 
passenger receipts showed the substantial increase of £2,550. 
The receipts from the sale of current increased by £873, 
which was a gratifying result having regard to the fact that the 
introduction of the metallic-filament lamp had checked the growth 

of consumption of current in the case of a good many electric light 
companies. The total receipts showed the gratifying increase of 
£8,624 on the year. They would find in the details of the 
expenditure account equal cause for gratification. Every item 
under the head of general expenses was lower than that of the 
previous year, with the single exception of rates and taxes, 
which were £258 higher. Notwithstanding this increase, the total 
of general expenses was down by £313, and if the rates and taxes 
had not increased, the. general expenses would have been £571 less 
than last year. Seeing that the general expenses included all the 
costs of handling the increased passenger traffic, they might fairly 
acknowledge the care with which the manager had controlled the 
expenses. The working of the power station showed a still more 
satisfactory result, for although the current generated had 
increased to 186,471 units, the total cost of production, including 
the increased output, had been actually £1,008 less than in the 
previous year. There was a saving of £911 on the item coal and 
coke, due, partly, to the lower price paid for fuel, partly to the use 
of a larger proportion of coke, and partly to the greater efficiency 
with which the station was worked since the additional generating 
plant was installed last year. When he came to the item of main- 
tenance, he had not the same satisfactory tale to tell, as there was 
an increase under this head of £1,336. The most serious expendi- 
ture that tramway undertakings were confronted with after they 
had passed a certain number of years was that of maintenance and 
renewals. They would recollect that last year they set aside 
£1,500 against further maintenance, and they would have been 
justified in applying some of this money towards reducing the charge 
this year, but having effected such a substantial saving 
under other heads of expenditure, they thought it more con- 
ducive to the permanent interests of the company not to with- 
draw anything of the reserve fund which they put aside last year. 
On the contrary, they decided that this reserve fund should be 
increased out of the profits of the year by £2,500, bringing it up 
to £4,000. There was an item of law costs amounting to £217 
which he would like to explain. Their manager, Mr. Ford, was 
made the subject of a series of charges amounting to fraud upon 
the company, which, had there been any foundation for them, would 
have rendered him quite unfit to retain his position. The directors 
never for a moment believed those charges to be true, but they 
thought that in the interests of the company, as well as in his 
own interests, Mr. Ford should take action against the libeller, 
The case came before the High Courts of Justice last February, 
and it resulted in the most complete vindication of Mr. Ford that 
anyone could require, with a verdict of £100 damages and costs. 


Thereafter the trustees for the debenture-holders, out of 


The libeller, however, proved to be on safe ground, for he filed his 
petition in bankruptcy before the judgment was issued, and Mr. 
Ford got neither damages nor costs paid to him. The directors 
felt bound under these circumstances to indemnify Mr. Ford against 
his loss, and they accordingly paid his coste, which course, he had no 
doubt, would have the cordial approval of the shareholders. The 
result of the operations of the combined tramways and light busi- 
ness for the year, was that they had earned a profit of £18,242, 
against £15,032 in the previous year, and as against £13,390 the 
year before, so that in three years the profite had increased by 
£4,852, or very nearly 38 per cent. The capital expenditure during 
the year was £2,204, of which £2,026 was for extension of lighting 
mains, and for connecting consumers, which resulted in an increase 
in the lighting revenue of £873 for the year. They would notice a new 
item: “Contractor's unpaid balance of £1,750.” That was the unpaid 
belanceof the sum of £3,750 which the company received in cash from 
the Thanet Construction Co. in consideration of releasing them from 
the liability to complete the extension of the tramways at the 
south-eastern terminus at Ramsgate. Mr. Murphy entered into a 
contract to carry out the work for the same sum, and it was duly 
completed, but he was only paid £2,000, the balance of £1,750 
remaining due to him. As a matter of fact, the company had had 
the use of the money for the last six or seven years, free of interest, 
which Mr. Murphy had not claimed hitherto, and he was still 
willing to allow it to stand over until they werein a position to dis- 
chargeit. After providing for debenture interest and other charges, 
they had £11,027 for division. Out of this the directors proposed to 
pay a dividend of 24 per cent. on the preferenceshares ; they further 
recommended that £2,500 be added to the general reserve fund, 
bringing that up to £11,000; that £2,500 be appropriated for the 
further maintenance, to which he had already referred, and that the 
balance of £2,767 be carried forward. The directorg felt sure 
that the shareholders would approve of this conservative policy 
in dealing with the profit as it was already reflected in 
the improved position of the company's credit, and in the enhanced 
value of the preference shares. The directors believed that the 
financial arrangements they made to tide the company over a 
period of temporary depression, were the very best under the 
circumstances, and they were certainly justified by the results, 
They were able to borrow from their bankers at a much lower 
rate of interest than would have been entailed by the issuing of 
debentures ata discount, or by the creation of a prior lien charge, 
such as was urged by some of their shareholders. During the 
year, £3,000 was paid off the bankers' loan, and the cash balance 
was £1,582 better than the year before, Altogether he thought 
they might congratulate the shareholders on the improved position 
of the company's affairs and they ventured to hope that in the 
current year the results would show a still further improvement. 

Mr. H. BRowN seconded the motion. 

Mr. LEA SMITH pointed out that the auditors said there was no 
allowance for depreciation. 

The CHAIRMAN said that was so, but they had added to, the 
reserve for permanent way, which was the same thing as providing 
for depreciation. 

Mr. HoLMAN asked if the company had to pay income-tax on the 
sum put to reserve. 

The SECRETARY said the surveyor took the accounts, and allowed 
depreciation on machinery and plant of 4 per cent. all round, and 
then aggregated three years, and they paid income-tax on the 
average of the three years’ profit. 

The accounts were then adopted, and the retiring director and 
auditors re-elected. 


Blackpool, St. Anne's and Lytham Tramways 
Co., Ltd. 


THE anuual meeting, held on December 5th, considered the annual 
report of the directors, which stated that the trustees for the 
debenture-holders had intimated their intention of paying 21 per 
cent. interest on account of the arrears. Last year interest at the 
rate of 3 per cent. was paid. The balance-sheet showed the interest 
accrued to date on the debenture stock to be £29,375, compared 
with £26,375 a year ago. The sinking fund had been increased 
from £7,500 to £9,000, and the advance account of the bank— 
secured by a deposit of £15,000 prior debentures—had been reduced 
from £9,000 to £7,500. The &mount owing for electricity, rates, 
taxes, kc., was now £2,899. The cost of the company's property 
was shown at £284,752, against £281,727 twelve months ago, the 
increase being accounted for by the extension of the car depót at 
Squires Gate Stores. The stock of rails, &c., on hand, were valued 
at £5,397 (last year £4,456); debts due to the company figure at 
£798 (£1,451); rates, taxes, &c., £579 (£575); cash in hand, 
£10,146 (£13,608) ; and balance of profit and loss account, £22,109 
(£18,932). The revenue account showed that traffic expenses 
absorbed £4,876 (£4,574 last year); general expenses, £3,380 
(£3,324); repairs and maintenance, £4,277 (£3,529); power, 
£4,917 (£4,830); and leased lines, £2,396 (£2,406). The net traffic 
receipts, after payment of £5,517 to Blackpool Corporation for 
traffic over the Blackpool lines, were £24,963 (£24,677): and the 
amount for advertising, &c., was £708 (£628), giving a total revenue 
of £25,305 ; £5,823 is carried to the profit and loss account as com- 
pared with £6,640 in the previous year. 

As a result of the payment of bonuses to car drivers, there was a 
gratifying decrease in the consumption of electricity per car-mile: 
in fact, no other company could show a smaller consumption. It 
was further pointed out that important developments were con- 
ry ated including the erection of a new car depot and new 
offices, 
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MARKET QUOTATIONS. 


Wednesday, December "7th. 


Latest Fortnight's 
CHEMICALS, 4c. Price. Inc. or Dec. 

a Acid, Hydrochloric P per wt. 57 ee 
4 » 'Nitrio ee oe ee ee )" 22/· oe 
a ” Oxalio ae ee 80 ee » 28/- eo 
a [T] Sulphurio ae ee ee n 5/0 ee 
a Ammoniac, Sal kx " 42[- ws 
: Ammonia, Muriate orystal) per ton 110 va 
a Bleaching powder Yi "s - i £5 10 vs 
a Bisulphide of Carbon ‘i £18 oo 
e Borax. RA s a £16 P 
a Ferro- Silicon (50 90 E is ii £9 10 $a 
a Copper Sulphate .. FA ey "n £18 x 
a Lead, Nitrate ve V» ae si £25 è 
8 „ ' White Sugar is 45 10 422 15 15 / dec, 
a „ Peroxide ,. ee T " £92 d 
a Methylated Spirit . .. per gal. 2/6 eo 
a Potassium, Bichromate, in casks per lb. 84d. oe 
a Potash, Caustic (76/80 %) . per ton £20 e 
A „ Chlorate .. oie .. per lb. Bad. MA 
8 ^» Perchlorate - ea wo s ur kh 
a Potassium, Cyanide ae T " d. oe 
a Shellac : s per cwt, 85 / - 
a Bulphate of Magnesia .. per ton £4 10 s 
a Sulphur, Sublimed Flowers  .. T £6 10 uu 
a » roo "m is "n £5 10 A 
a si " 45 x 
a Boda, Gne (white 70 %) vs " £11 ig 
. „ Chlorate .. .. per lb. BEd Vx 

„ Crystals E .. per ton £3 6 es 
: Sodium Bichromate, casks .. per lb. Bd. " 
& » Cyanide (basis 100 96) .. 10 7d. a» 

METALS, 4c. 

b Aluminium Ingota, in ton lots... per ton £20 Us 
b x Wire, in ton lots .. - 4112 f 25 
b Sheet, in ton lots. ii £120 T 
p Babbitt's metal ingots .. i £38 to £145 oie 
c Brass (rolled metal 2 to 12 basis) per lb. Cid, " 
C „ Tube (brazed) ; so " Bed, A 
€ „ » (solid drawn) x i 7d. s 
c „ Wire, basis. xs ee i Bd. e 
c Copper Tubes (brazed) .. S " 9d. a 
c t „ (solid drawn . » Bid. va 
„ Bars (best selected) per ton £73 ee 
2 » Sheet we “a " i £73 is 
Eg [I|] Rod ee ee ee oe » * £73 oe 
e „ (Electrolytic) Bars a "n £00 je 
© p n Sheets 1 476 v 
0 „ ‘a Rod à " £63 15 Ex 
0 „ " H.C. Wire per lb. 8d. T 
1 Ebonite Rod ee es ee 90 6 / oe 
f » Sheet ae ee ee 50 5/6 ee 
n German Silver Wire ee Sé ii 1711 as 
hb Gutta-percha, fine.. oe n as 85 
hb India- rubber, Para fine .. " 6/11 1id. dee. 
i Iron Pig (Cleveland warrants) . per ton 49/7 2d. ine 
L „ Wire, galv. No. 8, P.O. qual. i £ ‘ 


g Lead, English Ingot ee 


m Manganin Wire No. 28 ,. .. per lb. - 
g Mercury . .. per bot. 48 ee 
d Mica (in original cases) small .. per lb. 6d. to Is. ee 
d „ " » medium " 2/6 to 4J- 9 
d » large .. M 4/6 to 8/6 is 
p Phosphor Bronze, plain castings " lld. » 
p h „ rolled bars & rods 1,04 
» rolled strip & sheet - 1/1 

o P Patham 8 eo ee per oz, 160J. 
e Bilicium Bronze Wire se ee per lb. ad, 
r Bteel Magnet, in barg ee ee per ton £55 
g Tin, Block (English) dà i K £167 to £168 RM 
n „ Wire, Nos.1to16 .. .. per lb. 1/11 àd. inc. 

p White Anti-friction Metals per ton £45 to £150 oe 
r Zinc, Bh'$ (Vieille Montagne bnd, ) " £29 15 oe 


Quotations supplied by— 


/ Bolling & Lowe. 

k Morris Ashby, Ltd. 

4 Richard Johnson & Nephew, Ltd. 
m W. T. Glover & Co., Ltd. 

n P. Ormiston & Bons. 

o Johnson, Matthey & Co., Lid. 


p 
r W. F. Dennis & Co, 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

c Thos. Bolton & Sons, Ltd, 

d F. Wiggins & Sons. 

e Frederick Smith & Co. 

f India- Rubber, Gutta- Percha and 
Telegraph Works Co., Ltd. 

g James & bhaks ade. 

h Edward Till & 


Official Announcements re Companies,— The follow- 
ing companies will, unless cause is shown to the contrary, be struck 
off the register, and will accordingly be dissolved :— 

All British Card Systems Co., Ltd. 
Anglo-American Aluminium Co., Ltd. 
British Electric Equipment Co., Ltd. 
Gas Traction Co., Ltd. 


Sir Hiruin Maxim Electrical and Engineering Co., Ltd. 
Telescriptor Syidicate, Lid, 


Blackpool Time. —Ilr. Furness, the borough electrical 
engineer and tramways manager, has submitted a scheme to the 
Council tor the installation of a system of synchronised clock dials 
in different parts of the town to rezulate the tram time service. 
Mr. Furness estimated that for a minimum of 25 dials the first cost 
would be £250, and fur a minimum of 50 dials, £450. The Council, 
though favourable to the idea, have referred the proposal back for 
information as to the cost of a smaller installation, 


STOCKS AND SHARES. 


Tuesday Evcning. 


FINANCE takes a back-seat in the commercial world while the 
political excitement is running high, and movements in prices are 
of secondary consequence to those in the majority of parties. The 
Stock Exchange, of course, takes the keenest interest in the 
struggle, because, apart from other things, it is generally recognised 
that a Unionist victory—or a pronounced reduction in the Coalition 
majority—would help business and prices to a marked extent. 
Accordingly, the first results were awaited with something like 
anxiety, and received with much disappointment, the Stock 
Exchange having looked for considerably better declarations than 
those which were made. 

Consols fell sharply, after having been put up substantially 
during the latter part of last week. Home Rails had enjoyed a 
further access of strength, in which Metropolitan Consolidated and 
District Ordinary both participated, but the movement received an 
abrupt check. The buying of the Undergrounds is fairly con- 
sistent, and profit-taking sales, by those people who were lucky 
enough to get in earlier, were absorbed with ease, but the political 
disappointment caused depression all round. The Central London 
trio, with City and South London Ordinary stock, are still quiescent. 
The contention advanced here last week that the issues are all likely 
to come shortly into popular notice is endorsed by men in the 
market, although no practical effect is given to it at present. 

The lowering of the Bank Rate -from 5 per cent. to 4} per cent. 
last Thursday is a lever that will act powerfully upon investment 
markets when the political and holiday influences grow less. 
Disappointment is expressed at the comparatively slight rises which 
followed upon the actual announcement, but there are so many 
other things to think about just now that the irresponsiveness of 
quotations need be no subject for wonder, and the holder of good 
class investments can console himself with the reflection that 
another reduction in the Rate is rendered so much the nearer by 
reason of the quite unexpected fall last Thursday. 

Electricity supply shares Are in their usual quiet state, in sharp 
contrast to the activity of the Electricity Publicity Committee, 
which is making itself felt in a number of different channels. 
The work was accorded financial recognition the other day by 
the joint conference of London Electric Supply Authorities, when 
asubstantial sum was voted to the funds of the Publicity Com- 
mittee for the purpose of ideveloping a still more vigorous adver- 
tising programme. While it can hardly be expected that the 
share-market will benefit from these proceedings in the immediate 
future, ultimately, of course, they are bound to tell, and it is an 
excellent policy to concentrate energy on the commercial side of 
the business without wasting money on the attempt to rehubilitate 
the prices of stocks and shares, which will reap th e advantage all 
the more materially later on. 

Domestic politics in Mexico and Brazil are understood to have 
settled down to a peaceful basis again, and the prices of electrical 
issues of companies in those Republics are no longer disturbed by 
rumours of revolution. Nevertheless, the quotations continue a 
little dull. Rio Trams are 1054 and the Bonds 100}. Monterey 
Debenture has picked up }, and is now 92. Mexican Light and 
Power descriptions are still weak, but the Tramways retain their 
advance. A steady demand for Anglo-Argentine Trams put the 
top price ; over par, which is the first time they have reached it 
since the reorganisation of the company's capital account. Para 
Electric Railways and Lighting 5 per cent. Debenture stock was 
quoted ew dividend last week, and a quiet business is being done in 
it at about 98}, the Ordinary and Preference shares being 74 and 53 
respectively. 

Cape Electric Trams continue to creep up ; the middle price at 10s. 
shows another yx rise. British Electric Traction Preference fell J. 
while the Second Debenture stock added one to ita gain of two 
points a week ago. A few bargains have been recorded in Potteries 
Traction Ordinary, and the Preference are indicated in some 
quarters as a good investment at the current quotation of about 
123. We should say that money would be better employed 
elsewhere. 

West India and Panama Ordinary, First Preference and Second 
are er their dividends of 1s., 6s. and 158. respectively, the prices 
practically reflecting these deductions. Anglo-American Telegraph 
Preferred rose sharply on the improvement which occurred amongst 
investment stocks generally as a result of the fall in the Bank 
Rate. 'The Eastern group keeps very firm. American Telephone 
and Telegraph has been marked down 1, There is no change in 
the Trust companies' issues. 

Fluctuations amongst Telephone stocks and shares are insigni- 
ficant, and the manufacturing division keeps quietly firm on the 
whole, Willans & Robinson Debenture stock has reacted. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


. Business done 
ck Closing Closing Rise + | Present 
cd NAME, pneu or last Quotations Quotations r enden or Yield 
: Share. y ov. 29th. Dec. 6th. igo, © Pall — | per cent. 
— A z : — aema — — 4 — — — — 
1906. | 1907. | 1908. | 1909. Highest Lowest. 4 s. d. 
95,000 ARTON Heng Sar Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 53— 6 53— 6 vx es v Nil. 
986,500 b. Red. Iss. at 98 % scri t all paid Btock | 5 T a2 T. 96 — 98 96 — 98 ss x „ | 5 2 0 
$ 255,198,000 eres elephone & Tele egraph, ; Cap Stock $100 8 8 8 8 144 —147 148 —146 px vis —1 5 9 7 
$58,000,000 |( Do. Collat. Trust, 4% 1 $100 4% 4% 4% 4% 9% — 96 943 963 42 J 
460 ener Ameren Telegraph  .. Stock | 8% 84% |£3 4s.| 9j 654— 673 68 — 70 T — |. +28 5 3 7 
B, 207720 do. 6 € Prei. Stock 6. 6 V 6 % 6 $ 106 —108 110 —119 ni | 107% | 44 | 5 2 
8,220,770 | Do. do . Deferred Stock 17% | 1 8/- | 95j- — 77 1— 81 28, 265] 41 48 6 
47,725 lo-Portuguese Tel 5 % Mort. Deb. Stock Red. | 100 6 5 5 5 102 —104 102 —104 is iia 416 2 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 7— "i 7— 72 Tí js 510 4 
9,449,176 | Commercial Cable, Sting. 500 year & Deb. Bk. Red. stock 1K 1% 4 4 85 — 87 85 — 87 868 | 86 412 0 
16,000 | Cuba Telegraph... s 10 b 6 6 6 8i— at ur ac 6 9 9 
6,000 Do. 10% Pref. : e ia sa 10 110 10 10 10 p 17 1 5 15 11 
12,981 | Direct Spanish Telegraph, Ord, es 5 4 4 4 4 5 17 
0.000 Do: do: Cum. brei. . 0 43% 7 4 p 101 —1087 101 —108 4 17 5 
7 O. e . ee ee a T I 
60,7101 | Direct United States Cable 20 ii 44 4 4 14j— 1 <E 1 163 153 ＋ % 4 18 6 
Direct W. India Cable, 44% Reg. Deb., 1 tol, 200, R. 100 4 4$ 44 4} 1004 —102 1004—102 : 4 710 
4,000,000 | Eastern Telegraph, Ord. Stock A Stock | 7 7 7 7 185 —1 185 —188 1 1851 nie 5 1 5 
9,000,000 Do. 84 % Pref. Stock. 100 | 34% | 3495 | 84% | 34 = 83 — B5 84 » 424 
1,896,706 Do. 4 % Mort. Deb. Stock Red. Stock | 4 4 4 4 993—1013 99 — 131 99 a 8 18 10 
800,000 | Eastern Extension, AUR MA and China Tele. 10 7 g 7 7 7 124— 18 124— 1 12 + 5 6 8 
752,400 Do, 4% Deb. Stoch. Stock | 4 4 4 4% 100 —102 100 —102 à i 818 6 
30,0001 | [ Meet. 4 Bata Tele e 24 Irc] 25 4% „ 495 4% | 99 —101 99 —101 319 3 
181,127 | Globe Telegraph and Trust . 10 53 bi 8100 1 1 1 10 12 104 5 9 5 
181,197 Do. do. 6 % Pref.. «s 10 6 6 6 6 1 1 1 478 
150,000 | Great Northern N of Copenhagen. . "At 10 20 20 18 18 * — 81 312 za 614 9 
$41,880,400 | Mackay Companies < tamon J e ws .. | $100 83 4 4 41 95 — 98 95 — 98 85 4 6 9 
$50,000,000 Do. 95 Cum. Pref. ee es ee $100 4 4 4 4 75 — 80 75 80 ee b 0 0 
804, 190 | Marconi's Wireless TA egraph se Ps 1 Nil | Nil | Nil | Nil "n — t 15/9 Nil 
Lye Mone Video Telephone oo Ltd. s t vx 1 : : 96 9 & : A 1 1675 à 2 : 
86,4 o O. ref, ex — 1 ; A 
2,235,000 | National Telephone, Pret. Stogk :. .. 100 3 6 g 6 6 1054—10% T 1064" 106 | 1053 | 443 | 512 5 
8,725,000 | Do. Det. Stoo f . «| 10 5 6 6 6 128 —130 128 —130 110 1281 io 412 4 
15,000 Do. do. 6% Cum. Ist Pref. ..  .. 10 6 6 6 6 104— 101 104— 1 10 5 510 4 
15,000 Do. do. 6 % Cum. and Pref. 10 5 6 6 6 $ 10i— 10 104— 1 ak vs 510 4 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250, 000 5 5 5 5 5 bj— 51 57.— 5 i bs 410 0 
2,000,000 | Do. do. ' 84 % Deb. Stock Red.: | Stock | 35% 33% 33% 330 | 99 —101 9)" —101 © [| 8 9 4 
1,988,593 | Do. do. Deb. Stock Red.. ..| 100 | 4 4 4 4%} 99 —101 99 —101 i 819 8 
179,818 | Oriental Telep. and Eles, 1 to 171,504, fully paid.. 1 71% 8 8 8 % lg&— 1 lfj— 14 | .. 2$ 4 14 10 
50,000 Do. do. do. 4% Cum. Pref. 1 64 6 6 6 . — 95 | 14— l5 | 31/3 d: 473 
196,955 Do. do. do. Red. Deb. Stock.. | 100 4 4 4 4 — 90 88 — 90 ee d es 4 811 
99,400 | Pacific & European Tel. 4% uar. Debs., 1 to 1, 000 | 100 4 4 4 4 99 —101 99 —101 | P. 819 7 
ies gee | Telephone Co. of Egypt, 44% D b. Hed. " . 100 43% 44 43% 404 90 —100 9 —100 | À E qos S 
45,955 elephone o e ee ba — — s 
3,042 [ Submarine Cables Trust.. T .. | Cert. 6 6 6 6 + 181 —134 181 —1384 | |o 49 7 
190,000 | United River Plate Telephone 5 8 8 7 958% "à— Th 7 7 7h | „ 5 6 8 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 5 5 % 57— 513 bi— BR bg S.P x4 8 
80,008 | W. Coast of America, 1 to 30,000 & '59,001 to 53,008 24 | 2 24 ae 24 là— 175 95 — 15, «le 4 13 8 
150,000 Do. 4% Debs., 1 to 1 p500 guar. by Braz. Sub. Tel, 100 4 4 4 4% 99 —101 —101 3 19 3 
^ | engm Telemig, ia e ee, e e ee, ee, ee 
800,000 e c ce — — jy | 817 
88,921 | West India and Panama Te egraph . . m 10 Nil | Nil | Nil | Nil pm 1 | 133— 14? xdl 27/6 | 26/9 | Nil 
84,568 Do. do. 6 Cum. Ist Fre. | 10 |8% 6 % 6% 6 i- Oà Q3— xal 92 | 93 6 4 8 
4,669 Do. do. Cum. 2nd Pref. — rn. 10 | Nil |£26 15 % {144% 94— 10 Bj— 9i a be —4 |699 
80,0001 Do. do. 5 Debs., Nos. ! to 1, 800 | 100 |595,|59,|59, 5 V | 102 —104 | 109 —194.. | y Gp 333 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 Anglo-Argentine Trams, 596 Cum. 1st ^ 1 o] 5 . f : 5% 4j— 5 4- 5 101/173 97/6 "n" 4177 
500, Do. and Pref. 800,000 to 1,300,000 | 5 eris. TRETEN 4à— 4 44 — 42 88/9 "M ; 5 6 3 
4,465,674 Do. 4 Deb. Stock .. | Stock ze CE 4 92 — 9 92 — 934 934 924 45 7 
887 | Auckland E. Trams, 5 % lst Mort Deb. Stock. 100 b 2 5 75 5 5 108 —105 108 —105 ps sa 4 8 
890,000 | Babcock & Wilcox, 1 to 590,000 ad 1 20 % 20 % 20 % |24 11— Hi i of 513 427 
100,000 | Do. do. 6 % Cum. Pref., 1 to 100,000 | 1 46 V 6 V 6 V 6 à 18— 1 li- 11 400 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. e 100 gc ; 5 a sä Se Ae 69 7 
500,000 | British Columbia E. il Def. Ord. Stock. ae 100 6 8 8 8 146 —150 146 —150 5 6 8 
400,000 Do. Pref. Ord. Stock à T i 100 5 % 5 % 6 e 6 193 —127 123 —121 NS d od 4 14 6 
400,000 | Do. 5%, Cum. Perp. Pref. Stock .. 100 |55515 % 55515 110 —118 110 —113 H2 | .. | 4 86 
233,000 Do. 44 % Ist Mort. Deb., 1 to 6,250 40 4% 4 44% ii ! 100 —102 100 —102 a - 48 8 
212,600 Do. 4$ % Vancouver Power Debs., 1to2 200 100 44% 1495 | 446 44% 100 —103 100 —103 1 4 1 6 
139,801 | British Electric Traction 2 10 Nil il j Nil | Nil | i— 1 P-— lk 18/3 | 16,38 + J Nil 
161,487 Do. do. 6% Cum. Pref. . és 10 6 3 | 14% | Nil 38— 43 84— 313 TTA | Tas Nil 
1,473,658 | Do. do. 5 db Perp. Deb. stock. | Stock | 5 % 5 % 50 5% | 89 — 93 80 — 93 9111) . „ 4 
528, Do. do. 44 % 2nd Deb. Stock Red. | 100 | 44% | 44% 43% | 44, | 74 — 79 75 — 80 MS 41 5 12 6 
100, 000 British Insulated and Helsby Cables s n 5 |t0 95 0 95 10 95 10 & 61— 72 62— 72 | ; os 6 17 11 
100,000 Do. do. 6% Cum. Pref. 5 6 % 6 „ 6 % 6 | b)--' 6 53— 6 f 5 0 0 
500, 000 Do. do. 44% lst Mort. Deb. Red... | 100 43% | 44% 43% 11 101 —104 101 —104 : 2 4617 
901,5791| British Thomson-Houston 44 % lst Mort. Debs. 100 13% | 4495 | 44% | 44% | 9-10 98 —101 | P 491 
e m Ep | 5 | Ni | Ni | NI | Ni! A&— A a „ 9% e Nil 
1,816,858 ! Do. 4%, Mort. Deb. Stock ..: 100 4% 4% 47% 4% | 59 — 62 59 — 62 | Ger 4 6 9 1 
50,000 Du c Lindley & Co., Ora. i 01 | NAD END ONG NW e h i K iar | Nil 
50,000 Do. 6 %% Cum. Pref. 1 | Nil | Nil | Nil | Nil 14/6 t0156 | 14/6 to 15, | i Nil 
140,976 Brush Electrical Engineering, Ord., 1 to 105,731 . £ 2 | Nil | Nil | Nil | Nil | 0— 0 — ME Nil 
200,000 76 do. Non-cum. 6 % y Pref.. T. 2 Nil | Nil | Nil | Nil 0 — 0 — z Nil 
125,000. Do; do. 4}. Perp. Deb. Stock  :. | Stock | 44% 1905 44% 4% 87 — 42 97 — 42 591 | E 1014 4 
125,000 Do. do. 43 % Perp.2ud Deb. Stock.. Stock | 44% | 44% 4% nta 23 — 27 23 — 27 25 n" 18 19 3 
197,610 | Calcutta Trams, 1 to 187,610 — .. 5 |8% 6% | 44% | 44% — 4— 5 44— 5 93 9 i 410 0 
45,904 Do. 5 % Cum. Pref., Nos. 1 to 29,390.. „ 5% 5 % 5% 5%  4£— 5 4$— 53 ue US SESS Ñ $17 7 
850,000 Do. 43 % Ist Deb. Stock .' 10 43% | 44% 4% 4 98 —101 98 —101 99 95 4 9 1 
85,000 Callender's Cable Construction shares — .. - 5 15 % 15 96 15 % 10 % | 91— 93 9à— 9x 93 | js | 533 
40,000 | Do. do. 5 Cum. Pref. . 5 5 % 5 5 % 5 % ath Drk 1.— 5 t 4 5 9 
800,000 Do. do. 44 % Ist Mort. Deb. Stock Red. Stock | 44% | 45% | 44% 43% | 101 —106 104 —106 | a 4 411 
491.229 | Cape E. Trams., 1 to 41, 222. 1 | NÌ | NY | NA | Nil 5 5— 19 | 11/6 10, Nil 
450,000 Castner- Kellner Alkali, i to 450,000 . 1 8 % 12 % 1299, 174% 3 — 33 35. — 3A xd] 61/6 61/3 : 5 6 3 
910,158 | Po. do. 44 % 1st Mort. Deb. Stock | 100 42% 44%, | 4 95 | 4% 105 —108 105 — ij 4 8 4 
1,890,690 | Centra! London Railway, Ord. Stock -. | Stock 4% 3 % 4% 13% | 63 — 65 63 — 65 65 61j 412 4 
5655 Do. do. 4% Pref. Stock . ..| Stock 4% 41% 495 | 4 X, 85 — 87 85 — 87 ie 412 0 
654,665 Do. do. Def. do. | Stock | 4 % | 2% | A% 2 41 — 46 41-— 46 470 
1,480,000 | City and South London Railway s zs .. | Stock 23% | 28% | 14% | 1$% 264— * 261—— 274 274 264 673 
85,000 Onn & Co., 5 lat M 85, 8 5 T " s 8 5% 15%] Nil | Nil i— : j T Nil 
st Mort. Reg. De 
100,000: | 800 of £100, and 901 11,000 cf £50 Red } . 15%15%15%15%| 88— 8 88 — 86 " $ 517 8 
* Unloss otherwise stated, all shares are fully paid. t From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 


Closi Clos Business done | Rise 4| Present 
Present apie Dividends for the otations Quotations week ended or Yield 
leans: NAME. Share last four years. qs 29th. ec. 6th. Dec. 6th, 1910. | Fall — per cent. 
—— 7 1906. | 1907. 1908. 1909 Highest, Lowest b l 7 1 A 
280,000 | Dick, Kerr & Cc., 1 to 260,000 e| 2 10 % 110 % | 6 % 5 e a 4 „ 5 710 
805,000 | Do. do. | 6% Cum. Pref.,1to 805,000 ..| 1 |64 6 5 6 si EE 
371,080 | Do. do. 43 % Deb. Stock 100 |43% | 48% | 48% 4) i u ERIT 
60,000 | Dublin United Trams. (1896), 6 % Pref., 1 to 60,000 | 10 |6 4 6 [S ex i i 
99,981 | Edison & Swan Utd., "A" shs., £8 pd., 1 to 99,261 | 5 n 34 BE i j Nil 
17,189 Do: " A" shares, OI 017, .. | 5 |44% | 2:26 | Ni e : | 517 8 
877,895 4 % Deb. Stock Red. 100 |4% $4 33 3 s ee " 1850 
1,790 5 % 2nd Deb. Stock Prov. Certs. all pa. 100 5 5 5 % F TAR cA n du 
112,100 ie Construotion, 1 to 112, 100 2 Ni! Nil i E 1 h 9 504914 
81,90 | Do. do. 7 Cum, Pref. 1 to 81,890. . 3 UP. 1% D D — 5 15 7 
000 | General Electric Co. (1 Cum. Pref. E 10 b 5 5 " : eu B 415 8 
210,000 | Do. do. "44 Mort. Deb. . | Stook | 4 eee NT » Nil 
000 | Gt. N. & City Rail. Pref. Ord. ^ A 4 36,1 to 78,000 % oM eoe © 5 10 3 
96,000 | Greenwood & Batley, 1% Cum. Pref 10 7 7 4 7 7 e 4 16 10 
85,000 Do. 54 Mort. Deb. | M0 d 5% | 5 15 4 $i " [i51] 8 
40,000 Henley (W. T ?, Telegraph 1 Ord. .. de 8 5 $ zi i: z is i $ 62. 5 i 548 
40,000 o. ES 
150,000 Do. do. 44% Mor Deb Stock | Stock 44% de be ate Va i: 1 : : : 
60,000 | India-Rubber, Gutta-percha & Telegraph Works 10 10 % |10 do 10 1 NT p io ri Nil 
87,500 Liverpool Overhead way, Ord. a 10 Nil | $% | N e t . C15 7 
10,000 |} Do. do. Pref., fully paid . 10 5 5 % 5% 5 * 5 » Nil 
600,070 | London United Trams. (1901) 1 to 50,007 | 10 3 % Ni] .. il p E Nil 
899,930 | Do. do. 60,008 to 100,000 10 (82 82, Ni | c i $ = i 
195000 | Po. do. 5 % Cum. Pref., 1 to 125,000} 10 5 5 % | 8195 | Ni 2 é&) „ | side 
1,649,990 - Do. ii Ao: dad Ist Mort. Deb. Stock. 150 : 4 4 & ; & 40f 89 — 2 | 910 0 
5,782,062 etropolitan nso ee ee ee eo = $ » 434 
3,640,914 Do. Surplus Lands .. .. 100 | 22% at abe AUT T 252 oe 25. 4 1 Ni 
8,235,000 Do. District .. 005 c5] 0 | Nil il | Ni : pm 16/3 E 7 3 
891,887 | Metropolitan Electric Trams., Ord. . T ^ 1 . 25 1% % m i " Nil 
600,000 Do. do. 5 ꝙ Cum. Pref... 1 5% 5 % | 6 96 1 oa 98  —101* . 24414291 
595,600 Do. do. 44 96 Deb. Stock Red. | 100 | 44% | 448% | 44% a 1234—1253 123 —195 194 —3 486 0 
$10,828,200 | Mexico Trams Co., Common Stock . va cs ie m y 06 — 9 97 1 973 .. 5 2 0 
$9,000,000 Do. Ist Mort. 50-year 5 & did. Bd. | .. „„ 5 6 |5% = R— % | 50 , . E Bot 
245,500 | Potteries Electrio Traction T 14 1 & N Es pa P n * 10% i m 155 
245,000 Do. 6% Cum. Pref. .. we m 1 5 5 475 . a bs 80 BS d A ROW 
945,000 Do. 41% Deb. Stock 100 | 44% | 44% | 4% nie cent 955 — 85 571 dh 436522 
87,350 | Telegraph Construction and Maintenance.. 12 15 173% 15 % pe 3 10 0 S A 311 8 
140.0007 Do. 4% Deb: Bds., 1 to 1,500 Red., 1000 100 | 4% | 4% 4 100 101 100 01 Mog | 194 * | 419 0 
1,000,000 | Underground Electric Railway, 5% % Prior Lien v T ss Va : $ dx Di n 9 00 95 944 413 9 
2,800,000 | Po. do. sere eee T epe Moe NET E 
4,900,000 | Do. do. 6 1 income e E LERRA Z i M 
66,666 | Willans 4 Robinson, 1 to 30,000 & 80,001 to 116,668. | 1 | Nil 10 % | 6 % Lm il Lm if 10 0 0 
66,666 | Do. 6% C. P. 30,001 to 80,000 & 125,001 to 141,666 5 6 175 8 5 5 . ae | 3 
215,495 | Do. 4% lat Mort. Deb. Stoc... 100 4% 4 4 4 = : 
Wd 
ELECTRICITY SUPPLY COMPANIES. n 
i - 615 7 
80,449 | Brompton & Kens. Elec. Lt. Bup., Ord., 1 to 20,000 5 10% 10 2 10 % l0 % n = 1 a di ee | (i 
9.551 Do. 7 €, Cum. Pret. 5 7 7 T l % foU 103 99 —10 za) Ë ji P. gia 5 
400,000 | Central Electric Bupply 4 Guar. Deb. Stock .. | 100 4 > 194 d 4 Bi 4 93 — 13 75 i 5 19 5 
80,000 | Charing Cross and Strand Electricity Supply . 6 5 4 5 5 & di 4-4 1 4 67/6 A i 4n 4 
80,000 |. Do. do. do. 4) % Cum. Pref. 5 4105 {te 44% o a1 d Bi— 41 889 | 79/44 BoM 
80,000 Do. „City Undertaking '' 44 ^ Cum. Ert 5 49%. | 4 % 4% | 45% 5 97 — 99 i 426 
445,796 Do. do. 4% Deb. Stock Red. e| 10 [43254705 | 4% | 4% mir? g X | T 8 ; 600 
-9,186 | Chelsea Electricity Bupply, Ord... is b 4% | 4496 | 44% | 4106 01 99 —101 ul EE 191 
175,000 Do. do. 4) 9, Deb. Stock Red. .. | Stock | 43% | 44% : 44% | 44% 99 —101 n i5 ii : i) 
70,595 | City of London Elec. Lighting, Ord. 40,001—110, ps 10 6926 6 % 69617 6 i = i 114— 13i i 419 0 
40,000 Do. 6 Cim Pref., 1 to 40,000 ee | 10 16% 16% 6 16% 1 120 12 ni A 
400,000 Do. 6 % Db. Btk, . „ | Btock |5% |5% 5% | 5 % zl 103 . i 1910 
800,000 Do. 44% 2nd. Db. Stk. .. ..| 100 | 44% | 4495 | 44% | 4 b : oa l5 e P Nil 
£0,000 | County of Durham Electrical Power, Ord.. b 4 2% Nil a $ i 7 16 10 
50,000 : do. do. 5 % Pref. b 5 5 % 5 96 | 5 ot 94 e. © 1588 
2 0,000 Do. do. do. 5% Ist Mtg. Deb. | Stock | .. | .. |5 9 F 18 96 ij 9 x xm 
40,000 | County of London Electric Lighting, Ord. 1—40,000 10 5 5 5 5 Là 5 10 ui 101— 11 x Sl 8 9 1 
55,000 Do. do. 6 % Pref., 40,001—60,000 | 10 6 6 6 6% p n 1 M NET 
400,000! Do. do. 43% Deb. Stock .. | Stock | 44% | 44% | 4 % 4 % 11073 01 10 $u E 21 
400,000 Do. do. 3 % 2nd. Deb. Stock.. | Stock 4% | 44% | 44% | 44% , 98 — M ' "ol Nil 
80,000 | Edmundson's Electric Co 1 Ord. Shares. 5 Nil Nil il " H- 2 11— : : 3; : . i Nil 
80,000 Do. do. % Cum. Pref. 5 3 Ni! Nil | Ni 25. 98 75 — q8 15 zm 515 5 
480,500 Do. do. 44 % lst Mort. Deb. Stk. | 100 43% | 44% | 44% ux m Bn T EHE 
$8,150,000 | Electrical Dev. Co. of Ontario,5%,lstMtg.Gold Bnds. | $500 B® | 5 2 12 i id es e ie 6 12 10 
10,000 | Folkestone, 1 to 10,00 ù .. aie 5 | 53% | 53% 565 54% H 50 4— 5 i ps : 1 11 U 
10.000 Do. 6 Cum. Pref., 1 to 10,000 ꝶ ͤũ n AED E Vi! | UT: 99 —102 i i '" 4188 3 
90,000 Do. 4 % 1st, Deb. Stock e 5.  5..] 100 | 44% 44% EL | 44% Ba 5 ee : 615 
15,000 | Hove, 1 to 15,000 .. | 5 9% 8% 81% | i ere. 10 toe Lanpl oe — 41 
$1,876,000 | Kaministiquia Power Co., 5 ꝙ Gold Bnds. . .. | 100 s S 59 5 & m x Gl— 7 ms i 5 14 3 
21,000 | Kensington and Knightsbridge Electric Ord. 5 1095 1095 | 8 T 8 09 — 95 93 — 96 x e : 445 
90,000 Do. do. do. 4% Deben. Btk. Stock 4% 1 95, 14 x 4% 12— i 12— 13 m ° 3 22 
11,000 London Electric Supply Corporation, Limited,Ord. 8 4% | 32 % B% | .. M H u= . 65 171 
70,000 Do. do. do. 6 % Pret. 6 1625/6 % „ 95 | .. A Ln ae A 958 [ose . e fio 
8R2,355 Do. do. 4% Ist Mort. Deb. Btk, Red. Stock 4% 4% | 4 % | 4% 2 Tun EET M ULT 
300,000 | Metropolitan Electric Supply, 1 to 100,000 , 5 8 7o | 6:76 5 do 5 % 44 — Pe 4i d ed 411 4 
76,121 44 % Cum. Pref. 1--71,106 . i 6 4% % | 44% ja% ocio 103 tos 5 x d 4 5 1 
285,000 Do, 4i €, lat Mort. Deben. Stock .. | Stock | 44% | 4% B% | 4376 w =e ER 2 m à C14 
248,000 Do, 84 €, Mort. Deben. Stock Redem. | Stock % | BAS 33% | 384% 34 — er = — 8 A RA , TIT 
$6,000,000 | Mexican Electric Light Co., 5% Ist Mtg. Gold Buds 100 55251575 5 Jo 5 % = = i) 873 — m MK : 495 
13,585,000 Do. Light and Power Co., Ltd., Common . | $100 — 1 35 4 do l B 104—106 105 105 e 6 12 1 
$2,400,000 Do. do. ' T, Cum. Pref. Stk. | Stock vs id 7 do " © 93 = ui or c gus 921 913 — 1 5 710 
12,000,000 Do. do. 5% Ist Mtg.Gold Bnds. | 100 1% „„ 15% | 5% am ae 1 | m 
250,000 | Midland Electric Corporation, da% 1st Mort. Deb. 100 43% ae 44% | 49% n 1 did. d E 2 12 9 
180,491 | Newcastle-on-Tyne, 1 to 137,500 : 5 s 8 25% 2 — it a Hi 2 » 5 27 
18750 Do. 6%, Pref., 1 to 197,500 5 15% 5 5 5 Y 48- tá 1— 4 2:3 
150,000 ` oun Metropolitan Electric Power Supply Co., j ! 100 .. " .. 15% | 914— 994 974 — 994 we is . 5 
ortgages (Red.), Nos. l to 1 p 12 18 12 — 18 518 
10,852 | Notting Hill Electric Lighting : 95 10 74% | T3065 |'1 96 |... 0 E i “4 65 : 538 
,000 | Oxford, 1 to 96 and 407 to 20, 1000 6 7% 71 71 7 age A apo 2813 43 33 8 
119,694 | River Plate Elcty. Co. Ord... +. Stec | 24% | 6 % | 8% | 9% | 925 —255 105 15 : 591 
100, Do. d Non Cum. Pref. Stock 6% 6 6 6 109 = à 0101 or ; 41 1 
300,000 Do. do. 5% Deb. Stk. Red. 10 | 5 THER 5 % | 10041— 24 ^ 71 EN 6 5 0 
40.000 St. James’ and Pall Mall Electric Light, Ord. 5 10 % 10 e 10 1095; 72— H du s — 41 1 
70.000 Do. do. 7 Pref. 20,081 to 40080 | 5 (725 . |, (7% | 64— TH "c x E. 39 7 
150,000! Do. do. 34 X „Deb. Stock Red. 100 34% | Bs, | BAI 33 | 86 — lcs oe Nil 
12,000 | Smithtield Markets Electric. Bupply, Ord. P. 5 Nil | Nil Nil 2x : = : > 3 E 613 4 
65,000 , South London Electric Supply, Ord.. 4 8 4 | 5 A 5 % Vies M EN | d | 117 1 
130,100 Do. do 5 ^, Ist Mort. Deb. | 1000 5 2 | 5% 100 — 2 ' e Nu 
120,000 South Met. Elec. Lt. & Power, Ord. 8 1 2 22 290% 9— 14 — 1 — 616 1 
142,968 Do. do. % Pref. 1 171% 7% 7% 7.0, A3— lag e 900 we i 4101 
924,520 Lo. do. 44% 1st Deb. Stk. 100 43% 1% 4475 4% | 96 — H 96 — i oen E wS AA 
80.000 Urba Electric Bupply, Ord. m ir D 5% 5% 5 5 Jose d 1— | * 23 br DNA ' 10 0 0 
60,000 Do. do. % Cum. Pref. | B (56% 5 % 5% oe 2 — 23 i 5 Aes (2 5 7 2 
975,000 Do. do. m3 Ist Mort. Db. Stk. Red. | 100 4% 4% % 44% | BO — 852 = ot 5 14 8 
Ar, 0 — Victoria Falle Power Co., Pref. Nos. 1 to 808,000 . F 3 | 1 at „n 650 
100,000 Westminster Electric bupply, Ord. .. 5 12 „ 10% 10% 10%! 71— 8 i= E ! r3 410 
51,279 Do. do. 44 % Cum. Pref. (Re 5 | di% | 44% 44% T 5 — 5 | 5— 83 | E | = 
duced from 5% since Sist Dec., 1905) | | | | 
* Unless otherwise stated, all shares are fully paid. t Quotations on Liverpool Btock Exchange: ? HER 
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METAL MARKET. 
Fluctuations in November. 
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Electric Power in Canada.—The Ontario Government 
and the Hydro-Electric Commission have conferred on the proposed 
extension of the line from St. Thomas to Windsor, at a cost of 
$1,000,000. The proposed exportation of power to Detroit, Michigan, 
is also under consideration. As the local demand will not equal the 
supply, it will make it all the cheaper for Canadians if the surplus 
can be marketed in the States at an advance figure. 

Work has been started on the development of a hydro-electric 
plant at Sandy Falls, in the new Porcupine gold district, north of 
Cobalt. A 3,000-H.P. plant has been ordered for delivery by June 
‘Ist next. Current will be generated at a pressure of 12,000 volts. 
This will give an impetus to gold mining in the Porcupine district, 
which is destined to be a great gold camp. : 


SOME POINTS IN CONNECTION WITH 
TRANSFORMERS. 


~ [COMMUNICATED. ] 


THE point. of view of the man who has to deal with the 
operation of electrical machinery is very frequently some- 
what different. to that of the man who designs or constructs 
the plant. To a certain extent all three classes of engineers 
must necessarily work together for the common good of all, 
but where one consideration has to be opposed to another 
and a design involves a compromise, it sometimes happens 
that unless the plant is made to a rigid specification based 
immediately upon operating experiences and conditions, there 
is a great tendency for the question of cost to have an undue 
influence upon the design. Moreover, owing to the fact 
that there is perhaps more interest in reading a highly 
logical exposition of technical theory than a bald statement 
of practical trial and possible breakdown, it is more usual 
to find the space of technical journals occupied by the 
former rather than the latter type of article, and it may 
therefore be said that, speaking broadly, the actual running 
experience in relation to electrical plant is not so widely 
known as might be desirable in the general interest of 
electrical science. 

These preliminary remarks are not intended as a criticism 
of the technical value of our journals, but rather in the 
nature of an explanation almost akin to an apology for 
placing before technical men what is, after all, a bare state- 
ment of practical experience in relation to static transformers, 
with no attempt to enter fully into the theory of the matter. 

A considerable amount has been written of late upon the 


ageing effect of the iron used in transformer cores, and the 


evils of an injudicious choice of iron from this point of view 
in gradually increasing the hysteresis loss of the transformer 
by this means has been demonstrated. The actual practical 
effects upon the working of transformers have, however, 
hardly been sufficiently realised. . Hysteresis loss implies 
increased heating of the whole transformer, and this, 
especially if the transformer is placed in a confined situation, 
where the air is not in free circulation, as, for example, in a 
small transformer sub-station, placed under the street, may 
easily be very considerable. In such cases the heating of 
transformers has become so excessive that it has become 
necessary to slack back the bolts holding the covers to the 
transformer cases and to keep the covers raised about 1 in. 
from the top of the transformer in order to allow heated air 
to escape, by resting the covers on the top of the studs. 
This is a very dangerous practice, as not only is there the 
danger of foreign substances being accidently introduced 
into the interior of the transformer cases, but there is actual 
risk of human life. In one case an experienced man who 
was leaning against one of these transformers unconsciously 
allowed his fingers to get under the cover, and stood for 
some minutes with half his hand inside the transformer case 
until his attention was called to the matter. Fortunately he 
sustained no injury, but he might easily have done so, for in 
the usual construction of such transformers the high-tension 
terminals are quite bare and are frequently only about 2 in. 
from the top of the case. l 
Not only is this the case, but where the lids are raised 
in this way the transformer, even if oil insulated, is liable to 
serious trouble should it be placed in a humid atmosphere. 
There is the liability of water condensing on the surface of 
the oil when the transformer is not working, or of water 
being splashed into the interior of the transformer when the 
sub-station is being cleaned. In such a case the water will 
provide a most excellent leakage path, which can easily be a 
very dangerous matter. In order to avoid danger from the 
cause mentioned above, it is advisable in testing new trans- 
formers to insist on an extremely low temperature rise after 
six hours’ work at full load. Where tlie transformer is in- 
sulated by means of air and not oil, it is advisable to distrust 
the indication of a thermometer, and the rise of temperature 
should be taken by measuring the increase of electrical resis- 
tance. In some instances a difference of 20 per cent. in the 
results obtained by the thermometric and electrical resistance 
methods of testing have been obtained. In practice it may 
be taken that if a transformer will run under the normal 
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conditions as regards its surroundings for six hours at full 
load, with a temperature rise which does not exceed 70° F. 
at any part, it is not likely than any future trouble will be 
experienced due to overheating. 

t may be imagined from the above notes that the engineer 
who has transformers which, unless they are treated in the 
manner above indicated, get very hot, is saddled with plant 
which is unworkable, or which, at any rate, cau only be used 
on very low loads. As a matter of experience, however, this 
has been found in many cases to be incorrect. Many of the 
older manufacturers of transformers, before they knew suffi- 
cient about the theory of design to enable them to cut down 
their standards to very fine limits, erred on the safe side, and 
built very strongly and well. The result is that some of the 
older transformers will stand conditions of working that 
appear perfectly marvellous to us to-day. In one small sub- 
station, which is by no means too well ventilated, and there- 
fore gets very hot, there are two transformers which have 
been working for nearly five years day and night without 
a single rest. During the evening, when the heavy 
lighting load is obtained, they are able to carry an average 
overload of about 25 per cent. "These transformers never 
have the chance to get cool, and, as a matter of fact, they are 
always too hot to bear one's hand on with any comfort: in 
spite of this they perform their work without trouble and 
without intermission, a record of which any maker of 
transformers might be prond. 

It seems almost superfluous to say that this question of 
over loading is a matter of extreme importance in practice, 
more especially upon lighting systems where there is : 
possibility of a heavy evening load for a short period. The 
way in which this practically affects the running of an 
electricity supply system may, however, be demonstrated. In 
order to eliminate no-load loss as much «as possible, it is 
good practice to switch out transformers at sub-stations both 
on the primary aud secondary as soon as the lood can he 
safely carried by the transformer left in circuit. This means 
that during the daytime there will probably be one trans- 
former left in operation in each sub-station on a widely 
extended system, and this entails that certain attendants 
have to make a round of the smaller sub-stations in order to 
switch in extra transformers in time for the evening load. 
Usually they can so adjust their round as to get all the extra 
transformers into circuit before the evening load comes on. 
In one instance, however, a rather sudden descent of dark- 
ness brought forward the time of the evening load con- 
siderably. The man employed on the system affected, whose 
duty it was to look after the sub-station, had a round 
to do every afternoon which caused him to return to 
the main sub-station in order to switch in extra traus- 
formers for the night load. On tliisoccasion in the winter time 
it got dark so suddenly that by the time the first attendant 
reached fhe main sub-station, the transformer which was in 
operation at the time wasover londed by over 50 per cent., and a 
few minutes more of increasing load w ould probably have meant 
the burning out of the transformer, As: a partial safeguard the 
regulations of the supply system were adjusted so that when- 
ever it was in the least likely that darkness would come on 
before the usual time, two transformers were left in circuit 
at each important sub-station, This, however, is not an 
absolute safeguard, and the true test of safety is that the 
transformer will stand heavy overload without over-heating 
and breakdown. 

A very important point in regard to the heating of 
transformers is the influence which this may have on the oil 
insulating medium where this is used. Where there is ex- 
cessive heat such oil is very liable to vaporise slowly, and 
should the covers be lifted, or even should the cables be 
led into the case through loosely fitting glands, this vapour 
will escape through the apertures provided in this way, and 
will condense upon surrounding objects. lu combination 
with any dirt which npe ns to be floating in the atmosphere, 
this forms a sticky, gummy deposit, and its influence upon 
adjacent swite wear is very bad indeed, as the deposit is very 
difficult to remove, Not only is the appearance of a switeh- 
board utterly ruined. by such a deposit upon polished. slate, 
but there is great danger of the effective insulation between 
adjacent metallic surfaces being seriously impaired by the 

contained dirt. For this reason, if for no other, an attempt 
should be made to keep the transformer cool if possible, 


either by periods of rest or by artificial cooling devices, inas- 
much as the constant evaporation of oil constitutes an in- 
sidious and growing defect, which, if not properly watched, 
will cause the level of the oil in the transformer case to 
become too low to give the necessary insulation to the wiud- 
ings. Another remedy which may be alternatively adopted 
is to use a transformer oil of a higher vaporising and flash 
point. 

These considerations lead to the notice of a very im- 
portant point in connection with transformer  sub-station 
practice which is far too frequently ignored. — The trans- 
former sub-station may, for example, be erected in order to feed 
a residential neighbeurhood, and may continue in operation 
for some years. At the first an equipment of, say, two 
DO-KW. transformers may be ample for the supply to the 
neighbourhood, and so long as the sub-station does its work, 
very little more than ordinary routine attention is paid to it. 
Two things may happen: the popularity of electricity may 
be on the increase in the neighbourhood, or the number of 
houses in the district may be steadily increasing. The 
result is that little by little and almost imperceptibly the load 
upon the sub-station is increased. The gradual nature of 
such an increase prevents the necessary care being exercised 
to see that the station capacity is not being exceeded, Had 
the load increased by leaps and bounds, care would have 
been taken to have tested the natnre of the load upon the 
transformer at short intervals; As it is, the matter is pro- 
bably allowed to rest until very possibly the low-tension 
transformer fuses blow and cause considerable inconvenience. 
When ammeters are brought to the sub-station for the pur- 
pose of testing the condition of affairs, it is very probably 
found that the average night load upon the transformers 
is 50 per cent. in excess of their proper full load, and this 
condition of affairs will very probably have to remain until 
sufficient time has elapsed for the ordering, manufacture, and 
installation of additional transformers. Such an instance is 
of very serious consequence, inasmuch as the test usually 
comes upon a sub-station at or about tlie commencement ofa 
winter load when there are no spare. transformers available 
and all the running conditions are most critical. This points 
most emphatically to the advisability of installing ammceters 
upon the main low-tension bus-bars of every distributing sub- 
station, however small, and of instituting a routine check of 
the readings on such instruments. 

In conclusion, a word may be said with regard to some 
of the protective devices which are adopted in connection 
with static transformers. One of the most usual forms ef 
such protective or earthing devices consists of two circular 
brass plates about J in. apart from each other, and insulated 
from one onother by a rim or hoop of vulcanite. One plate 
is earthed, and the other is connected to the outer wire of 
the low-tension circuit. On the lower plate there is 
attached a piece of tin foil, which, should an excess of 
voltage be placed upon the upper plate, is attracted towards 
it, and this makes a connection between the two disks. As 
a result, should there he leakage between the high and low- 
tension circuits, the transformer windings are put to 
earth. Now, if the leakage i$ a very large one (and it is 
quite possible to obtain a very heavy leakage if the high- 
tension coils are defective), the tin foil will very possibly 
fuse. Ju such a case the undischarged plate of the 
protective device may be maintained at quite a dangerous 
potential, and any person passing the transformer and touc ‘h- 
ing the protective device might very possibly receive a 
dangerous shock. It will probably be found on examina— 
tion of most protective devices applied to transformers, that 
they are liable to breakdowns of quite as serious a nature 
as in the case above described, and this points to the fact 
that while a protective device should never be omitted from 
the equipment on a high-tension transformer, it is advisable 
to safeguard the protecting device from accidental contact 
either by placing it in such a position that it cannot he 
inadvertently touched or else by shielding it with an iu- 
sulating material, 

It will be seen from the above notes, which are necessarily 
somewhat cursory in character, that a good deal of trouble 
may be experienced in running transformers ow ing to operal- 


ing conditions of which the original designer knows little or 
nothing. 


As it is to the interests of everybody concerned 
in the supply and distribution of electrical energy to ensure 
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that the chances of breakdown are minimised as much as 
possible, it is hoped that the above notes will lead to a con- 
sideration of the qualities of the transformer from the point 
of view of the operating engineer, that will tend toward 
further improvements in the design of this most important 
piece of electrical apparatus. 


THE REVIVAL OF APPRENTICESHIP. 


By G. BASIL BARHAM, A. M. I. E. E. 


Tun Lord Mayor of London recently gave expression to the 
opinion that the revival of the old English system of 
apprenticeship would be to the industrial advantage of the 
country, and his remarks have had, as it were, the effect of 
erystallising impressions Which have been forming for some 
years in. the minds of those who are brought into close con- 
tact with eleetrical manufacturing work. 

It is not the object. of the writer to enter into a general 
consideration of the merits and demerits of. apprenticeship, 
but rather to deal with the question as it affects the elec- 
trical industry. But before doing so, it will be advisable to 
glance at what is already being done in other trades in order 
to gain some idea as to whether it is feasible to extend the 
system in the directions of electrical manufacturing and 
contracting. 

It has been said that the virtual abolition of apprenticeship, 
with the lack of anything to take its place, is a fertile source 
of unemployment, and the suggestion of Sir John Knill was 
that employers should indenture youths, take a personal 
interest in their welfare, and maintain a supervision equal to 
that of a parent. The old English system included the pro- 
vision of board and lodging by the master; but it would 
seem that it would be impracticable to carry out, in these 
modern times, every detail of a system which undoubtedly 
worked well under the conditions then obtaining. 

In England, for some time past, many large engineering 
firms have been giving attention to the close relationship 
between workshop. and technical school training, and have 
been bringing their apprentices more into touch with tlie 
various polytechnics and the Government Science and Art 
classes. 

Several of the larger engineering firms, such as Messrs. 
Vickers, Sons & Maxim and Messrs. Yarrow, have introduced 
what is termed the sandwich system of time off during the 
winter months for their apprentices, in order that they inay 
receive an adequate amount of systematic technical education. 

It is now becoming generulſy felt that the system which 
was in vogue a few years ago, which involved an elementary 
school course until the boy was 14, with another four years 
at a high school, and four more at a technical college where 
the training was industrial and not academic, followed by 
two years in a workshop as an industrial cadet, was open to 
serious objection, inasmuch as the apprentice would have 
reached the age of five and twenty before he was in a position 
to earn his own living. 

On the other hand, the system in which the boy is left. to 
himself, receiving workshop training during the day and 
being supposed to attend technical classes during the evening, 
is certainly open to more serious objection still, for only a 
very small percentage of apprentices can be relied upon to 
take full advantage of the evening tuition. Further, 
although the number of technical schools has increased 
during recent years, the course of training is comparatively 
short, “usually lasting for three vears only ; and as many of 
the students are found, on admission, not to have received 
a sound general education, the results are often dis- 
appointing. 

A certain large engineering firm has recently inaugurated 
ab its works a course of post-graduate lectures by capable 
engineers employed upon the staff of the firm, in order that 
its apprentice corps should be thoroughly grounded in the 
business of the company. At least 12 lectures per annum 
are given to the pupils by an expert in the particular subject 
under consideration. For example, a lecture may be given 
on hydraulic turbines, in which the history of these prime- 


movers will be exhaustively dealt with, the more recent 
designs compared with those of earlier date, and reasons given 
for the changes that have been made; and the lecturer will 
conclude by showing to what extent the complex laws which 
govern the behaviour of water may be simplified or modified 
so as to render them easily applicable to any specific type of 
turbine or wheel designed for a particular purpose. On the 
next evening set apart for a technical lecture, the subject 
may be the use of machine tools, and the lecturer will point 
out the relative advantages and disadvantages of high and 
slow-speed machines, touch upon the various duties performed 
by drilling, slotting, milling, shaping or planing machines, 
illustrate some early forms of these appliances, and, incident- 
ally, deal with such questions as the design of cutting tools 
and their hardening and tempering. Other lectures might 
be on the design of alternating-current generating plant ; 

the design, construction and use of transformers: or the 
different forms of valve gear used with various types of 
engines. It can be 1 readily seen that by thus training the 
young engincers, who will in course of time take the places 
of the older men, the firm is adopting a very sound policy. 

Tt is now some three years ago since a leading British 
engineering firm, Messrs. Clayton & Shuttleworth, Ltd., after 
a close study of the old apprenticeship systems, inaugurated 
a scheme which has much to commend it. Under this 
system, the apprentices are indentured at any time between 
the aves of 15 and 21. Premium pupils are not taken, and 
equal treatment is given to all. As soon as a boy becomes 
proficient in one branch, he is transferred to another depart- 
ment, and throughout the scheme the two chief aims have 
heen to supplement the shop work with courses of instruction 
directly bearing upon the work in the shops, and to give a 
varied shop experience to all apprentices who proved them- 
selves worthy. As jt is recognised that the desire for learn- 
ing is rarely sufficient incentive in itself, the firm pay 
wages at rates which compare favourably with those paid for 
youths’ work in. shops where little or no attention is paid to 
their tuition. The scale of wages is further supplemented 
by a scale of increases or awards depending solely upon merit. 
In order to simplify the system of payment as much as 
possible, all apprentices are divided into three classes, of 
which the first contains those who are receiving the ordinary 
rate of pay; the second, those receiving an extra 1s. per 
week ; whilst the third comprises those who, by reason of 
having shown exceptional merit, receive a still greater increase 
over the ordinary rate. 

A fully qualified engineer is appointed to take charge of 
the apprentices, and he devotes the whole of his time to super- 
vising their work, teaching them new methods of carrying 
out their dutics, and grounding them thoroughly in the 
various anderlying principles. It is his business to proniote 
those boys whom he considers eligible. The firm maintains 
its own school in the works, and as no charge is made for 
tuition, all apprentices are expected to attend the classes, 
and all books and. utensils are provided by the firm. The 
instruction. includes general machining and turning, fitting 
and erecting, tool-making, pattern-making, Joinery, wheel- 
wrighting and general carpentering work, moulding, smith's 
wor k, and boiler- making. An apprentice is placed i in one or 
other of these sections when starting, and in the ordinary 
course of events is not transferred to another trade during 
his indentured term. But he is given opportunities, as far 
as possible, of becoming acquainted with the technique of 
those other trades which are most closely allied to that in 
which he is engaged. 

It is not to be expected that every apprentice takes full 
advantage of the opportunities offered, but to those who 
show by their efforts and natural ability that they possess 
those qualifications which fit them for more responsible 
positions, will be given opportunities of becoming acquainted 
with the higher branches of works management and 
administration. They will be granted facilities for guining 
experience in the drawing office. stores, and jig and special 
tool departments. in costing work, economical manufacturing 
methods, and general works management. But even where 
an apprentice shows little or no aptitude, the superintending 
engineer is expected to do his utmost to advance the boy’s 
general and technical knowledge. 

Some little time ago Major O'Meara delivered a lecture to 
the members of the Post Office Institution of Electrical 
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Engineers on the Training of Engineers and Artisans. In 
the courre of his remarks, he placed in order of importance 
the qualifications that, in his opinion, were essential to 
ultimate success. Principal amongst them were initiative, 
mental capacity, trustworthiness, tact, resourcefulness, per- 
severance, commercial aptitude, administrative ability, and 
professional knowledge. He urged that the student’s time 
should be devoted to a study of each of the various subjects 
uffecting his profession in accordance with their relative 
value toithis work. In many youths there is no doubt that 
several of the qualities enumerated as essential for the 
successful man exist in a marked degree; and properly 
trained and technically educated in a sound manner, there is 
no reason why a greater proportion of apprentices than 
hitherto should not be turned out of the shops in a highly 
efficient state. Under the modern prevailing system of 
pitchforking a boy into a busmess, and allowing him to make 
or mar his career, of leaving it open to him either to work 
or to play, of employing him on any odd job when there is 
work to be done, and discharging him as soon as work grows 
slack, not only are his qualifications for success discouraged 
and their growth stunted, but frequently they are stamped 
out altogether. 

It may be asked whether a revival of the apprenticeship 
system would benefit the electrical industry. Whilst realis- 
iug the difficulties which lie in the way, the writer has no 
hesitation in answering in the affirmative. Wherever a 
scientific system has been adopted its advantages have been 
demonstrated in a marked degree. At least one large 
American firm of electrical engineers have established a 

szhool at their factory for training and educating their 
apprentices, and, indeed, all other workmen employed by 
them who desire to take ‘adv antage of the facilities offered. 
At first the firm tried the plan of assigning different 
groups of boys to different departments, and there training 
them by specialist instructors. It was found, however, that 
the productive conditions in the departments tended to 
interfere with the training. The rate of production was 
necessarily so great as to prevent the slower boys from 
keeping pace with it, the departments existing primarily for 
the output of finished articles, and not as centres of instruction. 
Hence it was decided to set aside a special apartment for 
the purpose of technical training, and it is said that the 
results of the first few years’ working have been most 
satisfactory. For the training of machinists 10,000 sq. ft. 
of floor space have been allotted, with over 100 representa- 
tive machine tools installed therein, and in this room all the 
work done is of a commercial. nature. Embryo pattern- 
makers have a shop with over 1,000 sq. ft. of machine and 
tool area in which to learn. their business. It is said that 
two years in the machine shop under the special instructors, 
and another two years in the other different departments, 
suffice to turn out a workman of trained skill and intelli- 
gence, and more than ordinary ability. 

It has been urged by some of those with whom the writer 
has been in conversation regarding the present subject that, 
although a revival of the apprenticeship system might be of 
advantage in electrical manufacturing, it could not be 
beneficial to any extent in the electrical contracting business. 
To the writer, the statement seems to be based on an 
insufficient examination of the position of the contracting 
side of the trade; and a deeper consideration should show 
that if the boys employed in the trade, or a large percentage 
of them, were indentured for a term of years, the positions of 
ull concerned would be improved. At present boys are 
employed in the business in a very haphazard manner. They 
are allowed to gain a little practical knowledge, and as soon as 
business falls slack, or they desire a few shillings increuse in 
their weekly wages, they are discharged. They drift into 
tle employ of another firm, and claiming a greater know- 
ledge than they possess, are treated at first as being almost 
qualified wiremen. In a few weeks or months they are again 
out of a situation, and when another is found, they claim to be, 
and are treated as, experienced wiremen. The job is carried 
out somehow, and the youth goes away to appear in a few 
weeks or months as a jerry contractor with a scanty kit of 
tools and a few pounds credit. 

There is no doubt that this treatment of boys employed i in 
the electrical contracting business has a bad effect all round. 
Appearing in borrowed plumes amidst qualitied wiremen, the 


incompetent boy brings discredit upon a very capable class of 
workmen ; posing as a contractor he brings a skilled trade 
into disrepute. Reputations are imperilled, prices are cut, 
work is scamped, and the industry is lowered ; all of which 
might have been avoided had the boy been indentured to, 
and properly trained by, his first employer. 


SOME RECENT COMPENSATION CASES. 
[FROM OUR LEGAL CONTRIBUTOR. ] 


AN elaborate treatise might be written on the Workmen’s 
Compensation Act, as this famous measure has been inter- 
preted in the Courts during the last 12 months. In spite of 
the lapse of time, in which one might have thought all 
doubtful points would have been set at rest, conundrums are 
still being daily propounded for solution. True, the simple 
question generally is—How much? But we have recently 
come across several decisions which go much deeper than 
this. A word or two about them may be of interest to our 
readers. We shall not, as a general rule, trouble to give the 
names of cases, but chapter and verse can be given if 
necessary. 

The first case which has struck us as being of more than 
passing interest, relates to the financial position of employers. 
If an employer is poor—too poor even to insure what shall 
happen to him if an order is made that he shall pay 10s. a 
week to an injured workman, or a lump sum down? There 
is nothing for it but the bankruptcy court. Ina case recently 
heard at Bristol an order to pay 8s. a week was made upon 
& man who had nothing and was looking for employment 
himself. The judge wisely suggested that the applicant 
should settle for what he could get, otherwise the ** employer " 
would be driven into the bankruptcy court. 

It is said that hard cases make bad law; this is a good 
example of the truth of the maxim. 

Amongst what may be termed **medical" cases, there 
been many which demonstrate the enormous importance to 
the employer of having a reliable medical opinion upon every 
case. "There is so much malingering abroad tbat it is im- 
possible to be too careful. 

A striking example of **malingering " is reported from 
Manchester. A man who was employed by a railway com- 
pany met with an accident which, he said, partially disabled 
him. Each week he used to limp along to the office and 
draw his compensation. Eventually, however, his solicitor 
wrote saying that he would be glad to accept a lump sum 
of £50 in full settlement. The railway company then looked 
into the matter, and while the inquiries were being prose- 
cuted, a report appeared in which the same man figured as 
applicant for compensation from a hospital, in the employ- 
ment of which he was injured. An award had to be made 
in his favour in the latter case; but he was subsequently 
prosecuted by the railway company and convicted of obtain- 
ing money by false pretences. 

Here was a case in which. medical examination might 
have revealed the fact that the man was malingering. The 
following medical" cases may also be mentioned. 

At Marylebone it was held that a man who suffered from 
neurasthenia as the result of a blow, was the victim of an acci- 
dent. In Scotland a charwoman, who complained that she 
could not use her arm, was refused compensation on the 
ground that the loss of power was due to her neglect to 
exercise her arm. In another case, which was heard at 
Cardiff, it appears that some time after receiving. a blow 
on the head, the applicant became lunatic. Owing, however, 
to the medical evidence, he failed to establish that the lunacy 
was caused by the accident. 


The above cases, which are taken quite at random, show 


the infinite variety of the problems which may have to be 
solved wholly by medical evidence. Where the applicant is 
relying on medical testimony, he must be prepared to show 
that the injury or death, as the case may be, is due to 
accident. If it is merely consistent with natural causes, 
there can be no compensation. For instance, in a case at 
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Crewe, it was alleged that a gas fitter, who died three days 


after an explosion, was the victim of poisoning by carbon 
monoxide, and that he had therefore met his.death by 
accident. The judge held otherwise, because it was proved 
by the medical men that if death was the result of ‘ gassing,” 
immediate hemorrhage would have resulted, whereas it did 
not occur until three days afterwards. He, therefore, held 
that death was due to natural causes. e 
Coming next to cases which are of legal miker than medical 
interest, we have to record one which, if followed, may have 
considerable bearing on the future working of the Act. 
Hitherto many employers have thought that they are 
responsible for every accident which causes injury, no matter 
who is really to blame. Of course, their liability is diminished 
if the accident was due to the serious and wilful misconduct 
of the workman himself ; but there is a section which, if it 
continues to receive the interpretation recently put upon it 
by a County Court Judge, will go far to lessen the employers’ 
liability. It appeared that two men were in charge of a 
spinning mule with a boy under them. Having ordered the 
boy to clean the machine, one of them negligently started it, 
with the result that the boy was injured. The employers 
had to pay him compensation. But there is a section in the 
Act which says that “where the injury is caused in circum- 
stances which create .a legal liability in some person other 
than the employer,” the employer may claim an indemnity. 
Relying on this provision the employers sued the two work- 
men. Judge Bradbury, at Oldham, held that they were 
entitled to recover. Whether they will recover in fact, as 
well as in law, depends on the financial position of the work- 
men; but the case is useful as showing that workmen who 


are in a responsible position, cannot: be negligent, and then 


leave their employer to pay compensation. 

As showing the extent to which an employer may be 
called upon to pay compensation, reference may be made to 
the West Stanley Colliery case, which was recently before 
the House of Lords. In one of those disasters which are 
all too frequent in coal mines, a father and two sons were 
killed. It appeared that their wages were all paid into a 
common fund, and the widowed mother claimed to be 
dependent on, and entitled to compensation in respect of, all 
three. The Court of Appeal, affirming the decision of the 
County Court Judge, held that as the widow was in law 
dependent on her deceased husband, she could not be said to 
be dependent on the sons as well, and that, therefore, her 
claim to compensation was limited to what she could have 


claimed had ber husband alone been killed. The House of. 


Lords, however, bave reversed this decision, holding that she 
was also dependent on the sons, and was entitled to com- 
pensation in respect of their deaths. What the total 
amounted to does not appear from the report; but it would 
have to be ** reasonable and proportionate to the injury " to 
the widow and the other children. 

One other case remains to be noted. Where a workman 
who is partially disabled is in receipt of weekly compensa- 
tion, the county court judge will generally make an award 
based on the assumption that the man can do a certain 
amount of work. Sometimes, if he thinks that the injury is 
not serious, he will reduce the payment to a nominal 
amount. Yet even if there is no physical change in the 
condition of a workman, the county court judge has power 
to review his own decision if he is satisfied that the man is 
finding it difficult to find work. 

The Court of Appeal have said that while the mere 
fluctuations of the labour market are not to be regarded, the 
County Court judges are bound to recognise the fact that 
employers are loath to take into their service men who are 
even partially disabled. 


Reduction of Capital.—Honsranp DESTRUCTOR Co., 
LTD.— petition for confirmation of the reduction of the capital of 
this company from £100,000 to £60,725 is to be heard in London 
on December 13th. 


Fire.— Early on Friday morning last a portion of the 
factory of Messrs. Ross, COURTNEY & Co., Lrp., Upper Holloway, 
was seriously damaged by fire. The offices and stores were not 
destroyed. The firm have already secured another factory in Ash- 
brook Road (not far away), and they hope to be in a position to 
deal promptly with orders in the course of a few days, In the 
meantime they ask for the indulgence of the trade. 


 cinders from house fires. 


COMBINED 


 DESTRUCTOR AND ELECTRICITY WORKS. 


Bv E. KILBURN SCOTT, M.LE.E. 


WHEN it was first proposed to utilise the heat from refuse 
destructors to raise steam for electricity works, the idea 
looked so promising on paper that a crop of. exaggerated 
statements resulted. Afterwards there was a reaction, and 
combined plants were decried in a manner that was no 
more justified than the previous exaggerations. 

Time is, however, the great solver.of problems, and looking 
back over a dozen years to the starting of the Shoreditch 
plant, it must be admitted that the combined destructor 
and electricity works has given excellent results. 

In this country alone there are 80 such plants, and they 
are being added to at the rate of about 20 per annum. The 
idea has caught on in the Colonies, and in far-off New 
Zealand, for example, there are two successful plants at 
Christchurch and Auckland. Germany has also several 
plants, and the United States is somewhat tardily recognising 
that there is something in the idea. One of the most 
recent plants erected at Milwaukee burns 300 tons per day. 

It is now generally recognised that destruction by fire 
is the most sanitary way of dealing with refuse, and that 
although the latter varies very much, its average calorific 
value can be taken at about }th that of good bituminous 
coal. Allowing the amount of refuse per 1,000 inhabitants 
is about 20 cwt. per day, and this is equal to giving about 
300 Ib. of steam per hour for nine hours per day, if burnt 
in a properly designed destructor. 

Although the calorific value is 80 small, it is an undoubted 
fact that some of the lowest fuel costs for electricity 
works are obtained where steam from refuse destructors is 
used ; as, for example, at Hackney ie lowest in London), 
St. Helens and Partick. 

The number of Board of Trade units per ton over a whole 
ycar's working varies with different plants; 50 seems an 
average figure, which any moderately well managed combined 
plant might attain to, and 97 has been reached on an 8-hour 
test. 

The following summary of the data that have been given in 
various papers and articles may be useful :— 

Site-—The site should be considered principally from the 
point of view of collection and delivery of refuse, so as not 
to cause a nuisance. At the same time, if there is a choice of 
two or more sites about equal from the refuse point of view, then 
that which is most favourable for water supply and saving in 
cables should be chosen for the sake of the electrical side. 
Where there is a canal it may very well run between the two 
buildings, as at Coventry. 

Quality of Refuse.—The best refuse comes from the poorer 
districts and the factories of large towns. Winter refuse 
has the highest calorific value, because of the partly-burnt 
On the other hand, the refuse and 
garbage is wetter than during the summer. To get the best 
results out of a destructor, the refuse should be brought in 
methodically every day. To tide over Sunday a storage bin 
should be provided. 

Charging. —The charging of the refuse should be effected 
mechanically with a minimum of labour, and so that the 
men need not come in contact with it. The wet garbage 
should be kept away from the ashes and the dry refuse, and 
time given for the bulk of the free water, which may be as 
much as 10 per cent. in winter, to draiu away to the sewer. 
The refuse should be gradually fed forward to the fire grate, 
being first dumped on to a strongly-built hearth that will 
take the impact safely, and kept there some time to dry out. 

Dust.—Yaking all things into consideration, a modern 
destructor gives a cleaner emission from the chimney than 
docs an ordinary steam plant. There is, however, always a 
certain amount of fine gritty dust about, and it is advisable 
to take precautions to prevent it from getting into the 
engine room. The practice of building the electricity works 
some distance away from the destructor is justified on this 
account, even though it may mean lose in the connecting 
steam pipe. Steam pipe lagging is comparatively cheap, 


964 


THE ELECTRICAL REVIEW. 


[Vol. 67. No. 1,724, DECEMBER 9, 1910. 


The further precaution of having tight windows and doors, 
and no open louvres, should be taken. 

Building. -The interior of the building should be 
arranged, as far as possible, without pockets and corners 
where dust might lodge, and the walls should be covered 
with glazed brick, so that they may be washed down. 
Indeed, everything that is done for hospital buildings to 
make them sanitary should also be considered in designing 
the destructor house. 

All Gases up Chimney.—To prevent the escape of any 
gases except by way of the chimney, the cubic capacity and 
general arrangement of the building should be such as to 
ensure the renewal of all the air in the building every 10 
minutes or so. As a good deal of dust is given off when the 
stokers are clinkering, the fan draught pipes should be 
arranged to catch as much of this as possible. A dust 
catcher of ample size, easily accessible for clearing-out 
purposes, is necessary in the main flue between combustion 
chamber and boiler. 

Heated Air Supply.—The air passing to the grate should 
have been previously heated to 300° or 400° F. in an air 
heater by the hot gases on the way to the chimney. Either 
steam jets or steam-driven fans may be used to give the 
draught. The latter is the most economical, and it produces the 
hard clinker suited for building purposes. A draught pressure 
of G-in. water column in ashpit appears to be suitable for the 
thick fire of 18 in. which is necessary to get rid of the refuse 
expeditiously. 

Thermal Storaye-—The early difficulties with thermal 
storage as experienced at Shoreditch, owing to excessive 
vibration, &c., have been overcome. The idea is sound, 
both theoretically and practically, as shown in the various 
London electricity works, at Knightsbridge, St. Pancras, &c. 
Further, the extraordinary success of the thermal-storage 
system in connection with exhaust steam turbines working 
with intermittent exhaust from winding engines, &c., is 
evidenee of the great advantages of the system. 

Clinker.—The clinker i8 & real asset when the building 
trade is normal, and it should be taken full advantage of. 
When the clinker is drawn from the fire, it is first used to 
give additional heat to the air passing through the fresh 
charge above. It should be remembered in this connection 
that the clinker from ordinary slack coal fires has practically 
no value, although it gives nearly as much trouble to the 
stokers. A soft clinker is made with steam jets, and a 
hard clinker with fan draught. Allowing the material to 
be kept burning for some time after the maximum tempera- 
ture has been attained makes it hard. 

Uses of Clinker.— The clinker can be used for making 
artificial flag stones for paving, and concrete bricks, consist- 
ing of à 10 per cent. mixture of hydraulic lime and clinker, 
can be made at a cost of about 14s. per 1,000. The mortar 
mills and hydraulic machinery required to make up the 
clinker are, of course, driven by the steam raised by the 
destructor. The old tins, scrap iron, &c., can be disposed of 
to chemical works and scrap-iron merchants, and the fish 
refuse can be made into artificial guano. 

Management.—To make a success of the combined station 
the refuse destructor should be under the electrical engi- 
neer. By combining the two, one office aud staff is suffi- 
cient. A considerable saving of establishment charges may 
be made by combining the destructor and electricity works 
under one management. The office may be conveniently 
situated between the destructor and the power house. This, 
by the way, also applies to the chimney, which of course takes 
the hot gases from the destructor boiler on one side and the 
power house boilers on the other. 

^lakers.—As hand stoking is absolutely necessary, and 
good management of the fire and draught makes all the 
difference between success and partial failure, the stokers 
should be picked men and the number of them sufficient, so 
that they are never pressed to get through their work. 

One point in connection with the refuse destructor which 
boiler and steam engine makers should not be slow to 
appreciate is that it gives their manufactures an added lease 
of life. The internal-combustion engine and gas producers 
are making such rapid strides and show such good efficiency 
theoretically, if not practically, that anything which is favour- 
able to the boiler and steam engine will have the full force 
of those interested in such manufactures in its favour. 


NEW ELECTRICAL PROPOSALS FOR 
PARLIAMENT TO CONSIDER. 


4 


In the following we give, in our usual form, particulars of 


the electrical applications that have been lodged for the 


consideration of the Board of Trade and Parliament early 
next year. The full details have been given in the London 
Gazette during the last few weeks :— 


(u) Electric Light and Power. 


Accrington. — Corporation is applying for supply powers in 
Clayton-le-Moors urban district. 

Acton District.--Metropolitan Electric Supply Co., Ltd., seeks 
powers to take over Acton U.D.C. electricity undertaking and 


powers. 
Aldeburgh.—Messrs. Christy Bros. & Co., Ltd., Chelmsford, are 
applying for a prov. order for the borough. 
Ashborne and District.—Ashborne Gas Co., Ltd., is to seek power 
to apply for electric lighting order. 
Ashford, — East Kent Electric Supply Co., Ltd., seeks electric 
-lighting powers for Eastwell, Kennington, Sevington, Willes- 
borough, Great Chart, Hotfield and Kingsnorth. 


. Bermondsey.—Corporation is applying for extension of area of 


supply by including so much of the metropolitan borough of 
Bermondsey as is not included in the 1899 and 1902 Orders. 

Blandford.— Messrs, J. & W. Purves, Exeter, are seeking a prov. 
order. 

Bognor.—Prov. order for U.D.C. 

Badleigh and Salterton.—Messrs. J. A. & W. T. Purves seek 
electric lighting powers. 

Burry Port, Carmarthen.—U.D.C. is applying for a prov. order. 

Carlisle.—Extension of Corporation electric lighting area so as to 
include portions of the rural district of Carlisle. 

Chapel-en-le-Frith, Chinley and District Gas Co., Ltd., seeks 
power to apply for a prov. order to supply electricity. 

Chepping Wycombe.—The W. (B.) E.L. and P. Co., Ltd., seeks 
powers to supply in Chepping Wycombe, West Wycombe, 
Chepping Wycombe Rural. and Hughenden. 

Chichester.—The C. E.L. and P. Co., Ltd., seeks extensions of ita 
supply limits, to include urban districts of Bognor and Little- 
hampton, and parts of Westhampnett, Westbourne and East 
Preston. 

Cirencester.—Mr. J. H. Edwards, 127, Victoria Street, Bristol, 

. seeks electricity supply powers. 

Dorchester.— Messrs. J. and W. Purves are seeking a prov. order. 

Gloucester.—Corporation. Exemption of generating station and 
refuse destructor from proceedings for nuisance. Powers are 
sought to let out electric motors on hire, and to supply elec- 
tricity in bulk to neighbouring authorities. 

(100le.—Application for prov. order by Mr. J. W. Speight, The Elms. 
St. Anne's-on-the-Sea. 

Harrow and District.—The Harrow E.L. and P. Co., Ltd., seeks 
supply powers for Wealdstone and Pinner, and repeal or 
alteration of powers of North Metropolitan Electric Power 
Supply Co. in the said district and parish. 

Leominster.— Mr. J. H. Edwards. Bristol, is seeking a prov. order. 

Luton.—Corporation. Electric hiring and wiring, &c., powers. 

Macclesfield.—New Electricity Co. of Macclesfield, Ltd., Bank 
Buildings, Kingsway, W.C., is applying for a prov. order. 

Newcastle-upon-Tyne.—The Newcastle-upon-Ty ne Electric Supply 
Co., Ltd., is applying for its powers to be extended so as to 
include the portion of Kenton that is within the city of 
Newcastle-on-Tyne. 

Pateley Bridge.— Messrs. Christy Bros. & Co., Ltd., of Chelmsford, 
are applying for a prov. order. 

Portishead and District.— Messrs. Christy Bros. & Co., Ltd., are 
seeking a prov. order. 

Rhondda.— Application by U.D.C. for prov. order. 

Rhondda.— U. D.C. seeks various powers, including construction of 
generating stations, agreements with Rhondda Tramways Co. 
re supply in bulk. provision of fittings, &c. and wiring of 
houses. &c. Confirmation of lease of generating station to 
Rhondda Tramways Co., Ltd. 

St. Helens.—Various minor powers incidental to the electricity 
supply business are sought by the Corporation. 

Salisbury.—Salisbury E.L. and Supply Co., Ltd., seek to supply in 
parts of the city not included in their order, also in Bemerton 
and West Harnham. 

Sandwich, Deal, Walmer and District. Application for prov. 
order by the Deal and Walmer Electricity Supply Co., Ltd.. 
36, Castle Street. Dover. 

Sevenoaks.— Electric lighting powers applied for by U.D.C. ; power 
to take supply in bulk. 

Sidmouth.—Sidmouth Gas Co. Ltd., seeks powers to dissolve 
itself and to form new company to supply gas and electricity 
for various purposes, including bulk supply. Erect electric 
generating station, &c. 

Truro.— Messrs. J. & W. Purves are applying for a prov. order. 

Uxbridge and District. —The Uxbridge and District E.S. Co., Ltd. 
(in liquidation) is applying for powers to transfer ite rights, 
powers, &c., to Callender's Cable and Construction Co., Ltd. 

Wimbledon. The Corporation is seeking powers to supply elec- 
tricity in the urban district of the Maldens and Coombe. 

Winchester.—-Corporation seeks further powers in relation to ita 
acquisition of the undertaking of the Winchester E.L. and P. 
Co., Ltd. 
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Witney.—The U. D.C. is applying for a prov. order and for the 
transfer of the undertaking of the Witney Electric Supply 
Co.. Ltd. 


(^) Electric Traction. 


Aberdare.— U.D.C. is seeking powers for tramways and raillees 
traction. 

Brighton District Tramways.— New company to acquire tram- 
ways between Hove and Shoreham-by-Sea, and construct 
additional lines in Brighton, Hove, Worthing, Portslade-by-Sea, 
Southwick and Shoreham-by-Sea, also Steyning West. Powers 
to apply for and take transfers of electric lighting orders, run 
trolley omnibuses, &c. 

Brighton, Hove and District.—Brighton, Hove and Preston 
United Omnibus Co.. Ltd., is applying for powers to construct 
and run a railless traction system in Brighton, Hove, Worthing, 
Portslade, New Shoreham, Southwick, Steyning West and 
Newhaven. Generating station. 

Bristol.— B. Tramways and Carriage Co., Ltd., seeks powers for 
revival and extension of powers and extension of time. 

Central London Railway.- Several new sections at Wood Lane. 
Running powers over portions of the G.W.R., &c. 

Chiswick.—U.D.C. seeks powers to work omnibuses moved by 
electricity obtained from overhead conductors. 

County of Hertford (Cheshunt).— Powers applied for by County 
Council, reviving the 1906 Light Railway Order, with amend- 


ments. 
Croydon and Southern District Railless Electric Traction.— 
New company to run railless electric cars from Purley to 
Merstham, Beddington, Coulsdon, Warlingham and Caterham. 
Dartford and Distriet.—Tramway powers are sought by a 
company for the rural district. 
Dewsbury. Corporation. New tramway powers. 


Gosport and Lee.—Light Railways Order applied for by the 


Portsmouth Street Tramways Co. 

(Great Northern Railway Co. Seeks powers for the G. N. & City 
Railway to supply it with electricity. 

Halesowen Light Railways (Extensions) (No. 2).— Application 
by Halesowen Light Railway Co. 

Halifax.—Corporation is seeking powers for new tramways in 
Halifax and Briyhouse. also in Luddenden Foot, Sowerby 
Bridge, Sowerby. Mytholmroyd, Queensbury, Shelf, Greetland, 
Stainland-with-Old Lindley, and Elland.  Trackless trolley 
powers. 

Kingston-upon-Hull.— Corporation new tramways; extension 
of generating station; bulk supply to Hedon, Hornsea, 
Withernsea, Nc. 

Kingston-upon-Thames.- Powers to Council to remove and relay 
tramways of the London United Tramways, Ltd., on Kingston- 
on-Thames Bridge. Contributions by London United Tramways 
to cost of widening. 

Leagrave and Luton.—Lizht Railway Order application by G. 
Balfour and A. H. Beatty, 224, College Hill, London, E.C. 
Liverpool Overhead Railway.—Consolidation of loan capital and 
borrowing powers ; power for Mersey Docks and Harbour Board 

to subscribe to or guarantee share or loan capital, &c. 

London.—City Corporation, Powers to work electrically a tramway 
authorised by Foreign Cattle Market, Deptford, Act, 1898; 
agreements as to supply of electricity thereto, &c. 

London.—Corporation (Bridyes).—-In the Bill for a new bridge 
over the Thames between Blackfriars and Southwark Bridges, 
powers are sought to alter the levels of L.C.C. tramways in 
Southwark Street. 

London County Council (Tramways and Improvements).— 
Various new tramways. Extension of time for others already 
authorised. 

London Electric Railway Co. Various powers, including two 
sections. each about 4 furlongs. of railway, one in St. Martin's- 
in-the-Fields, between the eastern and western lines of the 
Charing Cross, Euston and Hampstead Railway at Charing 
Cross, the other at Paddington, connecting the Baker Street 
and Waterloo line with the G.W. Railway. Various powers as 
to avreements, Nc. . 

London, Tilbury and Southend Railway.—Various powers, 
including “extension of powers for adapting and working 
railways by electrical power," application of powers therefor, 
also powers re erection of generating stations, 

London United Tramways, Ltd.— Extension of time for com- 
pletion of tramway No. 7 and acquisition of lands in Richmond. 

Macclesfield and District Railless Electric Traction and 
Eleetrieity Supply.—New company, for purposes indicated, 
in the borough of Macclesfield and urban district of Bollington. 

Malvern.—New company seeks powers to run railless traction 
service in urban district and adjoining districts. Generating 
station. 

Manchester.—Corporation. Extension of time for tramways; 
certain new tramway powers are also sought. 

Matlock District.—New company seeks powers to run railless 
traction service in Matlock, Matlock Bath, Scarthin Nick and 
Cromford. f 

Metropolitan District Railway.— Purchase or lease by the M.D. 
Ry. and the London Electric Railway Companies, or Joint 
Committee thereof. of Lots Road generating station, and of 
cable subways and other rights. Various other powers, 
including supply of energy “to any persons or companies for 
any purpose. . -— 

Metropolitan Electric Tramways.— Application by Metropolitan 
Electric Tramways, Ltd., for powers for a new bridge over the 
Lea in Tottenham and Walthamstow. New tramways in 


Walthamstow, Enfield, Hendon and Willesden. Extension of 


time. 

Metropolitan Railway.—Widening of railway and construction 
of new station at or near Mount Pleasant; subway at Edgware 
Road station ; agreements with tube railways, &c. 

Middlesbrough, Stockton-on-Tees and Thornaby.—Imperial 
Tramways Co. is applying for extension of time for lines 
authorised in 1904 and 1907. 

Morley.—Light Railway Order sought by the Corporation. 

Neweastle-upon-Tyne. — Corporation seeks further tramway 
powers, trackless trolley cars. Agreements with local autho- 
rities as to electricity supply agreements with N. and District 
Electric Lighting Co., Ltd., acquisition and use of Lemington 

wer station, &c. 

Northampton.—Corporation is seeking powers for certain new 
tramways ; power to use trackless trolley system. 

Nottinghamshire and Derbyshire.—N. and D. Tramways Co. is 
applying for additional powers in respect of authorised tram- 
ways, extension of time, &c. ME 

Oldham and Saddleworth District. — New company seeks 
powers to run railless electric traction system in Mossley, 
Waterside, Greenfield, Saddleworth, Tame Water Bridge, New 
Delph, &c. Power to Stalybridge, Hyde, Mossley and Dukinfield 
Tramways and Electricity Board to supply energy to the 
company. 

Paignton.—The U.D.C. is applying for power providing that, in 
the event of the tramways authorised in 1909 not being com- 
pleted and opened for traffic by the Torquay Tramways Co., 
Ltd., within the time limited by the Act of 1909, the powers 
be vested in and exercised by the Council. 

Rotherham.—Corporation. Trackless trolley powers, new tram- 
ways, &a. 

South Lancashire.— South Lancashire Tramways Co. is seeking 
powers for additional tramways in Little Hulton, Farnworth 
and Worsley ; supply of energy, and consent of S. Lancashire 
Electric Power Co. thereto ; numerous other provisions. 

Southampton.—Corporation seeks further tramway powers. 

Western Valleys (Monmouthshire). — New company to run 
railless electric traction system in Aberystruth, Brynmawr, 
Abertillery and Llanhilleth to Aberbeeg Junction, and to 
generate electricity therefor. 


Widnes and Runcorn Bridge. Transfer of undertaking to 
W. and R. Bridge Co. ; generating-station powers. 

Telegraph Construction.— Further powers to Postmaster-General 
as to construction and maintenance of telegraphic lines on 
railways and canals. 


MEASUREMENT OF SELF-INDUCTANCE 
AND EFFECTIVE RESISTANCE 
AT HIGH FREQUENCIES. 


By CHAS. E. HAY, Engineer G.P.O. 


To measure the effective resistance of inductive circuits at 
telephonic frequencies is difficult in cases where the induct- 
ance is large compared with the resistance, as in loading 
coils for telephone circuits. On this account, all the null 
methods known to the writer, which have been devised to 
measure self-inductance alone, are unsuitable, and especially 
so at frequencies of the order of 2,000 per second. 


PN 
V si" WT 


FIG. I. 


R, Effective resistance to he measured ; L, Sclf-inductance to be measured: 
P Q, Non-inductive anti-capacity resistances (variable); r, Balancing 
resistance (variable); k, Balancing capacity (variable); w, m times the 
frequency of alternations. 


FIG. 2. 


The method described below, which has been devised by 
the writer and used by him with considerable success, docs 
not appear to have been published before. 

The apparatus is joined up in the form of a Wheatstone 
network, as shown in fig. 1, a telephone being used in place 
of a galvanometer. Any telephone will be found suitable, 
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but very good results have been obtained by means of a 
Sullivan wireless double-headgear telephone. The resistance 
(r) must be capable of very fine variations, and also the 
capacity (/); for the latter, mica and air-condeuser$ are 
necessary. It is also very important that the insulation of 
the different, apparatus and the wiring should be very high, 
und, in order that the capacity to earth of the leads to the 
source of k. Mu. F. and the generator should not affect the test, 
it is best to take the current to the network from the 
secondary of a transformer which has its windings highly 
insulated from each other. Means should also he adopted to 
avoid capacity between the primary and secondary windings. 
Assuming a sinusoidal E. M. p., for balance, 
[PQ — (R + L0) (r + 1/£0)] v sin // =o, 
where 6 is ddl. 
*. [R +0 (krr TI. - PT) 4-0 L Er] v sin = O, 
„. [(n — kru?) + (krr +L -P uv?) v sin eel = o. 
From which 


R = I. J ri. 
RL = kru? e*t eee eee eee (1) 
2 
1. = Pp Q 3 e. ee eee (2 
ryan e+ 1 ) 
R = hae (3 
i? nz "m + l i 


Since these expressions contain 7, the k. A. F. must be 
sinusoidal, and the frequency accurately known. The generator 
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m the laboratory of the Engineer-in-Chief’s department, 
(1. P. O., gives an k. u. F. which approximates very closely to 
the sine form, and its frequeney can be easily measured to 
a high degree of accuracy by mechanical means. In. any 
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STOCKTON-ON-TEES = 


case, at the moment of making a test the actual frequency 
can be determined electrically as follows :— 

A variable mutual inductance and a highly-insulated 
condenser of one microfarad are joined up to a sensitive 
thermo-galvanometer, as in fig. 2. For the frequencies met 
with in telephonic work a condenser of one microfarad and 
a small range of low mutual inductance only are necessary. 

For no current through the galvanometer— 

i u MK = 1. 

The method is particularly valuable for measuring the 
effective resistance and self-inductance of loading coils used 
for telephone purposes. Its usefulness is, however, not 
confined to this, as it appears to have great sensitivity over 
a very large rango. 

It will be observed that the ratio R L, which is required in 
connection with the loading of telephone cables, is very 
easily obtained by the method, being simply equal to kr «?. 


THE CABLE TUNNELS UNDER THE 
RIVERS TYNE AND WEAR. 


IN connection with the distribution of electrical power on the 
north-east coast, two cable tunnels of an interesting design have for 
some time been in commercial use by the Newcastle-upon-Tyne 
Electric Supply Co. and the County of Durham Electrical Power 
Distribution Co. One of these has been carried under the river 
Tyne from Carville to Hebburn, and the other under the River Wear 
at Hylton. The Carville tunnel was undertaken in order to provide 
means for carrying cables across the river to meet the growing load 
on the southern bank of the Tyne und in the county of Durham, which 
had hitherto been supplied by cables running from the Newcastle- 
upon-Tyne Electric Supply Co.'s generating station at Carvidle 
along the northern bank of the river and thence across the Tyne 
by the High Level bridge. This method afforded,an adequate supply 
whilst the load was concentrated in and around the district of 
Gateshead, but with the extension of the County of Durham Co.'s 
system, which is supplied in bulk from the Carville station; it 
became necessary to link up the areas by a more direct route. The 
tunnel starts from a shaft on the Newcastle-upon-Tyne Electric 
Supply Co.'s land at Carville, and terminates in a similar shaft in 
Messrs. Robert Stephenson & Co.'s shipbuilding yard at Hebburn. 
The distance from centre to centre of the shafts is 977 ft., and the 
depth of the shaft on the north side is about 120 ft., and on the south 
side about 115 ft., these depths being approximately 70 ft. below the 
bed of the river, at which level a suitable stratum for driving was 
encountered. The material in which the tunnel was driven was what 
is locally known as blaize — a kind of dark blue shale. The shafts 
have an outside diameter of 10 ft., and they are composed of cast - 
iron segments built up in rings 18 in. deep, with six segments to the 
ring. For the first 70 ft. on the Carville side it was found that the 
shafts could be sunk by means of superimposed weights and 
and grabbing, but below that depth compressed air work was 
necessary. The average pressure in the shafts was from 35 to 
37 Ib., and about 25 to 33 lb. in the tunnel. Compressed air was 
used on both sides of the river, owing to the water-bearing nature 
of the strata traversed. While the shafts were in progress the air 
locks were situated at the top of each shaft, but, as soon as the 
horizontal portion of the tunnel was carried sufficiently far, they 
were transferred and built into the horizontal position. The 
tunnel itself has a clear diameter inside the flanges of 5 ft. 8 in., 
and, like the shafts, it is composed of cast-iron seg ments built in 
rings. A slight fall (1 in 1,000) has been given to the tunnel for 
the purpose of drainage 
towards the north side. 
where an electrically- 
driven pump is situated, 
which is automatically 
operated by a float. Acoess 
to the tunnel is provided 
by ladders and landings 
down each shaft. Three- 
core, lead - covered and 
wire-armoured cables for 
carrying current at 
20,000 volts and 6.000 
volts, with pilot cables 
in addition, ure carried 
5 n t A on racks bolted at inter- 
GUISBOROUGHAY Ze. 97 vals to the segments in 
4 the tunnel Provision 
has been made for 16 
E.H.T. cables, eight for 
20,000 and eight for 
6,000 volts, and there are 16 pilot cables for protected switchgear and 
two telephone cables. The cables were provided and erected by 
Messrs. Callender's Cable & Construction Co., Ltd. 

The construction of the Wear tunnel was rendered neceasary, 
owing to the development of the cable systems of the County ot 
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Durham Electrical Power Distribution Co. and the Cleveland and 
Durham Electric Power, Ltd. It had been originally intended 
that this tunnel should be built in the same way as the one under 
the River Tyne, but of smaller dimensions. The shafts were to 
have been 1 ft. 6 in. clear internal diameter, and the horizontal 
portion of the tunnel 3 ft. 6 in. clear internal diameter, the linings 
in each case being composed of cast-iron built-up segments. The 
site selected for the Wear tunnel was immediately above the village 
of Hylton, four miles distant from Sunderland, and at a point 
where the river is 215 ft. wide and 20 ft. deep at high water. 
With the view, however, of securing a suitable location for a sub- 
station on the south side, and of the existing roads on either bank, 
it was found necessary to set the shafts on both the north and 
south sides of the river some distance back from the water's edge, 
so that, as constructed, the total horizontal length of the tunnel is 


6'S'bwaren 
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Cross SECTION THROUGH CABLE TUNNEL UNDER THE RIVER TYNE. 


370 ft. Sinking was commenced from the south side, and the 


lining was built up and forced down by superimposed weight until : 


a firm material was reached,.after which excavation was resorted to 
in the ordinary way. On reaching the predetermined depth, it was 
found that the material was a species of rock sufficiently firm to 
make possible a concrete construction. It was, therefore, decided 
to abandon the original circular cast-iron section and to build the 
tunnel in concrete of oval section. This formation was adhered to 
for a horizontal distance of 180 ft., when it was found that the 
material was gradually becoming softer, and ultimately ended in 
running sand. Thereupon a shield was employed to build a portion 
of the tunnel which traverses the sand, and segmenta, the same 
size as those used in the Tyne tunnel, namely, 6 ft. diameter, 
were employed for this portion of the work. A similar 
procedure was adopted in driving from the north side. The off-set 
at the bottom of the shaft was made, as before, in concrete and the 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS, 


AUSTRALIAN COMMONWEALTH.—The Australian Customs 
authorities have issued the following decisions as to duties on 
imported goods. The rates given are those under the 
preferential tariff applicable to British goods :—- 


Electrical A ppliances, drc.-— 


Collars for telephone receivers, imported separately (these 
are small pieces of tubing about lin. long, for use 
with terminal screws): 


If plated or mixed metalware... kis 20% 
Otherwise wie la a TE 25% 
Conduit, electric, fittings for, viz. : 

Armoured insulated split tee pieces T T i 

$ ái inspection tee pieces... ae 

" " split crosses or four-way piec 10 % 
"—" - circular two-way inspection boxes 
Saddles, clips and crampets... ios „ i 25 V 


Interiors, porcelain (porcelain and metal), for use with 
Perfecta boxes io E — us *. 10 


Lamps, &c. : 
Lantern (electric) The Aston Radiant,“ with or 
without incandescent lamp T! ase ats —. 10 
" Streetlites electric lamp (similar to Aston Radiant“ 
lantern referred to above) bus E ea *. 10 95 
Testing lamp (a small electric lamp for immersing in 


acid for purpose of testing) 925 v a ... 10 96 
Magneto (wipe spark), Vim, with friction pulley and 


governor | . Free. 
Sparker, auto, for gas and gasolene engines (being a small 
dynamo but not a magneto) us id ses . 20 € 


Vibrator, Barker's portable electric. This comprises, in 
some forms, a separate motor which drives the vibrating 
portion, like a dental engine is worked ; in other forms 
the motor and vibrating portion are built into the same 
holder : i 

Having detachable motor : 
Motor  .. € ps Visa sii € 


20% 

Balance T "T és Ssi ee 20% 

Having motor and vibrator built into one case —.20 95 
Wheels, pinion, magneto, on shaft or otherwise, being 

power connections. 20% 


Screws for terminals of telephone receivers which fit into 
the “ collars for telephone receivers referred to above... Free. 


Signalling apparatus, electric, railway, Tyer's one-wire 
three position; with lightning arrester built into the 
cabinet... yes TES ae T js . 10 95 


NOTE.—The value on which duty is calculated is the fair 
market value of the goods in the principal markets of the 
country whence the same were exported in the usual and 
ordinary commercial acceptation of the term " free on board " 
at the port of export in such country, with a further addition 
of 10 per cent. on such market value. 


SOUTH BANK 


TI 
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SECTION SHOWING POSITION OF CABLE TUNNEL AND ACCESS SHAFTS, RIVER TYNE. 


tunnel driven and lined in concrete for a distance of 120 ft., after 
which the iron construction was resorted to, the tunnel having 
again penetrated into sand. The work in sand was extremely slow 
and was further complicated by a blow-out oceurring in the bed of 
the river, necessitating the suspension of tunnelling operations until 
a blanket of clay had been dumped in barges over the line of tunnel 
construction. Compressed-air work was employed throughout the 
whole length of the horizontal portion of the tunnel. After the 
final work of caulking and grouting, it was found that the tunnel 
was fairly watertight, and the jointing of the power cables at the 
top of the shaft was effected in manholes constructed for the 
purpose. On the soutb side of the Wear tunnel the shaft outlet 
adjoins a sub-station at which current is transformed for use in the 
shipbuilding yards and other industries in the locality. The work 
of constructing these tw cable tunnels was carried out by Messrs. 
Robert McAlpine & Sons, of Glasgow, to the designs and under the 
supervision of Messrs. Merz & McLellan, the consulting engineers 
to the electric supply companies, 


Caleium Carbide in 1909.— Statistics are given in the 
Rerue des Eclairages for October 30th of the world’s production and 
consumption of calcium carbide in 1909. The principal producing 
countries are the following : Norway and Sweden (50,000 tons) ; 
United States (45,000); Switzerland (30,000); Italy (29,000) ; 
France (28,000); Austria-Hungary (20,000); Spain and Portugal 
(18,000); Canada (10,000); Germany (9,000); and Great Britain 
(2,000). The consumption is distributed in a very different order, 
as follows: Germany (34,884 tons); United States (32,000); 
France (25,000); Italy (24,000); Austria-Hungary (17, 000); 
Spain and Portugal (16,000); Great Britain (14,000) ; Australia 
(10,000); Canada (8,000); Argentina (7,000); Brazil (6,500); 
Switzerland (6,000) ; Norway and Sweden (5,500) ; Belgium (5,500) : 
and a large number of countries taking smaller quantities. 
Although large producers, Germany has to import over 25,000 
tons, and Italy 1,000, while this country imports 12,000 tons, 


968 


THE ELECTRICAL REVIEW. [Vol. 67. No. 1,724, DECEMBER 9, 1910. 


M 


NEW PATENTS APPLIED FOR, 1910.. 


(NOT YET PUBLISHED.) 
| 


Compiled e ly for this journal by Messrs. W. P. THompson & Co., 
leotri Patent Agents, 285, High Holborn, Tendon, W.O., and at 
Liverpool and Bradford, to whom all inquiries should be addressed, 


26,984. “Improvements in single-phase alternating-current motors.“ B. 
PaARKER-Hai4H, November 21st. 


27,0263. Improvements in automatic telephone circuits." SIEMENS AND 
HALSKE AxtT.-Ges. (Date applied for under Sec. 91 of the Act, November 
9 1909, being date of application in Germany.) November 21st. (Com- 
plete.) l 


27,037. “Improvements in electric regulators and the like.” H. LEITNER. 
November 21st. 


27,060. ''Improveineuts relating to the rectification of alternating electric 
currents and to devices for use thercin."  ELEKTROMECHANISCHE WERKE 
G. A. B. H. (Date applied for under Sec. 91 of the Act, November 22nd, 1909, 
being date of application in Germany.) November 18th. (Complete.) 


27,0083. Improved attachment for shades for electric glow lamps.“ G. 
Davis, November 22nd. 


27,100. Improved method of electrical and mechanical advertising.“ 
J. H. SPREE, November 22nd. 


27,116. "Improvements in the generation or production of electricity and 
in means or apparatus for utilising the same for driving and other purposes.“ 
A. G. SANDERSON. November 22nd. 


27,119. Improvements in or relating to methods of starting electrical 
induction motors.“ G. H. FLETCHER and E. A. GATEHOUSE. November And. 


721,144. "*' Improvements in or relating to submarine telegraphy and signal- 
ling.“ E. KLUrATHW and C. BERGER. (Date applied for under Sec. 91 of 
the Act, June 30th, 1910, being date of application in Hungary. November 
22nd. (Complete.) 

27,155. "Improvements in and relating to electrical ignition apparatus 
particularly applicable for internal combustion engines," F. L. HOLLISTER 
and C. A. VANDERVELL. November 22nd. 


77,162. ‘Improvements in or connected with carbon brushes for dynamo- 
Bistro machines.“ 8. BEETON and Morean ChavciBLE Co., Lro. November 


27,168. "Improvements in electric vapour lamps.“ 
WoLTxE and F. Lissy. November 22nd. (Complete.) 


27,168. ‘Improvements relating to ignition machines for internal combus- 
tion engines." Firm of Rospert Bosca. (Date applied for under Sec. 91 of 
the Act, October 29th, 1910, being date of application in Germany.) Noveniber 
22nd. (Complete.) 


27,171. Improved suspension chain for high pressure electric transmission 
wires." Soc. VEDOVELLI PRiESsTLEY ET CIE. (Date applied for under Sec. 91 
of the Act, April 5th, 1910, being date of application in France. November 
22nd. (Complete.) 


27,176. “Improvements in and relating to the manufacture of electric accu- 
mulator plates." J. ArozNaNski, November And. (Complete.) 


27,199. “Improvements in the manufacture and construction of electrical 
batten lampholders." S. HEATH & Sons, Lrp., C. H. Harrison and G. H. 
Lines. November 28rd. 


27,205. "Improvements in the means of carrying brushes for electric 
machines and holding them up to their work and in their electrical 
eonnections," ELECTRIC CoNsrrucTION Co., LTD., and N. PNsABENE. 
November 28rd. 


27,228. “Improved apparatus for causing electrical impulses for trans- 
mission toa distance.“ J. A. GARDNER and A. FERcUsON. November 23rd. 
(Complete.) 


27,240. ''Improved incandescent electric lamp.“ 
23rd. (Complete.) 


N. 218. Switch plug box." J. KALAuHA. (Date applied for under Sec. 91 
of the Act, March 7th, 1909, being date of application in Germany.) November 
23rd. (Complete.) 

27,256. M Improvements in or connected with the ignition apparatus of 
motor vehicles and the like." G. Furster. November 23rd. 

77,259. “Improvements in electrical safety fuses.” G. MULLER. November 
23rd. (Complete.) 

27,261. '" Improvements in and in the manufacture of electrodes for 
secondary batteries or storage cells," V. pr KARAvoDI NK. November 23rd. 

27,461. “Improvements in apparatus for the purification of electrolytic 
gases." A. E. kNowLEs. November Ard. : 
go “ Improvements in variable-speed dynamos.” H. LEITNER, November 

27.277. Improved thermally actuated electric switch.” W. K.-L. Dickson. 
November 23rd. 

27,2793. " Improvements in electrically driven clocks and other running 
mechanism." R. M. Lowng and LowNE ELECTRIC CLOCK AND APPLIANCKS Co., 
Lr». November 23rd. : 

27,29), “Improvements relating to electric hoists or pulley blocks, 
winches and the like," AbamMson RAMsSBOTTOM & Co., LTD., and H. RAMSBOTTOM. 
November 23rd. 

27,312. s Improvements in methods of clearing faults in alternating current 
high-tension system.” eA. M. TAvLonk. November 24th. 


1 ** Improvements in systems of transmission.“ H. LEITNER. November 
th. 


R. RIrz xANN, M. 


R. Bacci. November 


27.306. Improvements in systems of train lighting and the like.“ H 
Leitner. November 21th. 


27,401. “Improvements in and relating to incandescent electric la " 
B. Hoxvatu. November 24th. c lamps. 


27,115. Improved electric are lamp." J. W. Mackenzie. 
Anonyme Banque du Radium, France. November 21th. (Complete.) 


27,119. “Improvements in brush-holders for dynamo-electric machines.” 
J. L. MANUFACTURING Co., Lern., and T. L. R. Cooper. November 25th. 


27,131. “ Improvements in cooking and heating apparatus heated by elec- 
tricity or otherwise.“ J. A. ABBOTT. November ihe ere 


27,448. Improved device for carrying electric cables, conduits, rods, or the 
like." J. A. RonLursoN. November 25th. (Complete.) 

27,00. Improvements in the control of direct-current electric motors.“ 
Birxrss Bros, Dinaso Works, Lro., M. KLoss and E. Scherl. Novem- 
ber 25th. 

27,195. “Improvements in or relating to electrio incandescent ! " 

y J amps. 
F. H. Purcuas. November 25th. ( Complete.) PS 


27,530. '' Improved electric foot battery or sock." W. HA! 
November 26th. , ART and H. J. West. 


27,536, Improvements in fusible cut-outs for controlling el ircuits.'' 
V. Hore. November 26th. Se EEN 


27,557. “Improvements in and relating to non-sparking electri " 
L. G. F. Foxes, November 26th. i j j iS ea 
27,74. „ Improvements in sparking plug.” E. Kris (Date appli 
, hs . Ken, lied for 
under Rule Ith, May 17th, 1910. An invention comprived in Application 
No, 12,135, dated May 17th, 1910.) November ath. (Complete.) 


(Société 


PUBLISHED SPECIFICATIONS. 


Copies of any of the ifications in the folowing list ue be obtained 
of Mzssms. W. P. ompson & Co. ; High Holborn, W. O., and at 
Liverpool and Bradford; price, post lree, 9d. (in stampe). 


1909 


APPARATUS FOR ELECTRICALLY OPFRATING PLANING MACHINES AND THE LIKE 
ReEciprocaTina Toots. Lancashire Dynamo and Motor Co. and G. E. 
Mason. 22,234. September 30th. 

DEVICES FoR AUTOMATICALLY CONTROLLING ELECTRIC Circuits. J. G. Royce 
and H. G. Sharp. 425,040. November 80th. 

CONSTRUCTION AND MANUFACTURE OF CONDENSERS AND ARTIFICIAL L!NF FOR 
USE IN "DuPLEx" TkLEGRAPHY. A. Muirhead and Muirhead & Co. 25,013. 
November Ist. 

METHOD or AND ArpaRATUs FOR HEATING WATER BY ELECTRICITY. C. Kratt. 
25,296. November 8rd. 

Exvectraic Arc Lamps. L. C. H. Mensing. 25,873. November 3rd. (Application 
for Patent of Addition to No. 3,243 of 1904.) 

Invuctive WIRELESS TELEPHONE SYSTEMS. H. von Kramer. 23,407. November 

Means ron EFFECTING TELEPHONIO COMMUNICATION WiTHoUT CONNECTING 
WiRES. A. G. Matthews. 25,639. November 6th. (Cognate application, 
No. 18,229 of 1910.) 

EXHAUSTION or METAULIC-FILAMBENT Tames. H. Kuzel. 25,889. November tth. 
(Date applied for under International Convention, December 21st, 1908.) 

ELECTRICO SELECTIVE DEVICES EBPECIALLY APPLICABLE TO TELEPHONE SYSTEMS 
AND THE LIKE. American Automatic Telephone Co. and C. L. Goodrum, 
25,896. November 9th. 

ELECTRIC AND Burcrro-PNEUMATIC ORGANS. 
25,932. November 10th. 

ELROrRIC Irons. J. Smith, H. L. Mitchell, and W. H. Askham and H. Hey. 
27,816. November 19th. 

CONTROLLERS FoR ELEcTRIC Motors. 
Close. 29,900. November l4th. 

EnnmcrRw Time-Switones. P. Schröder. 37,216. December ith. 


B. G. Metzger and R. Smith. 


Electric Construction Co. and F. W. 


— — — + — — 


1910. 


TrLEGBRAPHIO AND TevepHtonic TRANSutRCION OF Pictrres. N. Montagna, 
15,731. May 25th. (Date applied for under International Conven.ion, 
November 6th, 1909.) 

Dynamo-Exectric MacHiNEs, Allgemeine Rlektricitüts Ges. 15,753. May 25th. 
(Date applied for under International Convention, July 1st, 1909.) 

METHOD oF WoRK!NG Arc Lamps IN SERIES WITH INCANDESCENT LANMPs. 
A. Heimann and W. Schaffer. 747. January llth. (Date applied for under 
International Convention, January 18th, 1909.) 

Contacts FOR LTTOrRIC Lamp HoLpkRS AND Lamps. Siemens Bros. & Co. and 
J. S. Huddlestone. 1,597. January 2\st. 

MICROPHONES. G. A. Nussbaum. 3, 179. February 9th. 

Dynamos ron LIGHTING AND OTHER PURPOSES, J. de Coster. 4,758. February 
25th. g 

APPARATUS For Propucina HIGH-FREQUENCY O8CILLATORY CURRENTS. F. Jaco- 
viello. 7,184. March 22nd. 

Maenetic Crores. L. Dutheil, R. Chalmers & Co. 8,294. April 6th. (Date 
applied for under Intornational Convention, April 6th, 1909.) 

Ecectric HEATING APPARATUS. M. Lofquist. 10,097. April 25th. 

REINFORCED CowcR&TE TELEGRAPH POLES AND THE LIKE. Esparza. 10,676. 
April 3th. (Rights under Sec. 91 of the Act not granted) 

SEARCHLIGHT APPARATUS. Siemens-Schuckertwerke Ges. 11,054. 
(Date applied for under International Convention, May 10th, 1909.) 

BINDING SCREWS OR TERMINALS FOR ELECTRICAL Puarosrs. Evershed and 
Vignoles, Ltd., 8. Evershed and Payne. 11,277. May 6th. 

ACTUATION OF CONTROLLERS FOR ELECTRIC MACHINERY PARTICULARLY APPLICABLE 
TO ELECTRIC Traction. H. B. van Dualen. 11,437, May 9th. (Application 
for Patent of Addition to No. 15,208 of 1909.) 

MTHoD oF WorKING Ac LaMxrs AND INCANDESCENT LAMPS IN COMMON ON AX 
ALTERNATING-CURRENT Circuit. A. Heimann and W. Schatfer. 11,553. 
May 10th. (Date applied for under International Convention, January 10th, 
1910. Application for Patent of Addition to No. 743 of 1910.) 

BPARKING-PLUGS FOR INTERNAL-COMBUSTION ENGINES. B. Brooks and F. H. 
Alston. 12,820. May 25th. 

MovaBtr Coit. ALTERNATING-CURRENT TRANSFORMERS FOR SUPPLYING CURRENTS 
or CoNsTANT VALUE. Siemens Bros. Dynamo Works (Siemens-Schuckert- 
werke Ges.) 13,015. Muay 23th. 

ELEcTRIC Rotary TRANsrFoRMERS. R. Hoskins, 15,038. July 4th. 

BTARTING ARRANGEMENTS FOR SINGLE-PHASE ALTERNATING-CURRKNT BERIFS 
Morors. Siemens Bros. Dynamo Works. (Siemens-Sehuckertwerke Ges. 
18,818, August lOth. i 


May 4th. 


Limiting Voltages on Transmission Lines,—In the 
Electrical World of November 17th, Mr. Erich Hausmann discusses 
the limit imposed upon transmission at very high pressures by the 
breakdown of the air round the conductors, rendered apparent by 
the formation of a corona. The pressure at which this takes place 
is given by the formula— 


Em = Fr loge d/2r kilovolts, 


where Em is the maximum value of the voltage on a representative 
sinyle-wire circuit with earth return (or voltage to neutral), F is the 
maximum electric strength of air at the conductor surface in kilo- 
volts per inch, r is the radius of the conductor in inches, and d is 
the interaxial distance between the wires in inches, The value 
of F for smooth cylindrical conductors from 5 to 0˙50 in. m 
diameter is given by — 
F = 955 (2 7) ^3 kilovolts per inch 


at 20° C. and 760 mm. pressure, From these equations the limiting 
value of the voltage may be written— 
Em = 110 (2 7) °? logio d/2r kilovolts. 


It should be noted, however, that r may Be lowered by the presence 
of surface impurities on the wire, and is influenced by change? of 
temperature and pressure, 
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DECEMBER 16, 1910. , 


No. 1,725. 


A STEP TOWARDS EFFICIENCY. 


"UNDER the title of “Organised Scientific Research," The 


Times Engineering Supplement prints in its issue of Wed- 
nesday, 7th inst., a strong plea for the formation of a 
Research Co-ordination Committee, which, it may be hoped, 
will receive very careful consideration by the councils of our 
engineering and scientific institutions. It is urged—and we 
think justly urged—that such a central body might do 
for experimental work what the British Engineering 
Standards Committee has done, and is doing, to further the 
efficiency of our factories. 

In all schools of thought and spheres of activity, even in 
those devoted to politicians, we are now confronted by a 
demand for efficiency. Every-day engineering routine has 
impressed upon central station and factory alike the impera- 
tive necessity for the most efficient use of fuel, machinery 
and labour. Improvement along these lines is obviously one 
of those matters which should begin at home, very much as 
Carlvle's dictum on honesty was addressed first to the indi- 
vidual. Unless the unit be sound, the mass cannot be 
homogeneous. "Thus it is that the organised battalion— 
which is in itself only a unit in a division or an army corps 
—is composed of soldiers each of whom has undergone his 
recruit stage of instruction. In certain classes of warfare, 
indeed, organisation is superfluous. But in the stress of 
the commercial competition taking place within our borders 
organisation is now a paramount factor. Still more 
important, and to an increasing degree each year, is the need 
for organisation of a national character. To-day profits in 
any manufacturing process rest upon efficiency of produc- 
tion. To-morrow our national position in the world's 
markets may depend far more on national organisation than 
on questions which are purely a matter of political economy. 

Electrical science shares with metallurgy and chemistry 
a dependence upon research work for its progress towards a 
higher development, and a knowledge of its inter-relation 
with other branches of science is a specially important, 
factor. Its inter-dependence upon metallurgical research 
has been well exemplified both by the recent improvc- 
ments in transformer and armature iron: and by the 
production of metals of high melting point for metallic- 
filament lamps. 

But, even with the knowledge and appliances now at our 
command, there is the danger that, in. investigating the vast 
realms of unexplored research, our methols may be of a 
wasteful nature. One nation, at any rate, we kow to 
possess a racial sense of discipline combined with a genius for 
organised co-operation, and it is this latter quality that we 
need to cultivate. 

The article to which we refer puts forward six pro- 
positions, as axiomatie, of which we quote the first, third 
and fifth :— | 
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* ]. It is not scientifically efficient for the same subject to 
be investigated in the same manner and the same futile con- 
clusions obtained, because those who have failed have 
refrained from leaving any record of their work, which would 
have tended to prevent redundancy. 

* 3. The publication of records of inconclusive work will 
promote scientific efficiency by indicating what lines of 
attempted progress have been unsuccessful. 

“5. The value of co-ordinated research is of national 
rather than of sectional interest. A recognition of this view 
has, in the past, brought about the constitution of various 
committees to deal with such subjects as gas engines, the 
thermal efficiency of steam engines, alloys, cement, rail corru- 
gation and corrosion." 

The article then proceeds to discuss the personnel of a 
suggested committee to organise the whole field of scientific 
research ** appointed very much in the same way as the 
members of the Engineering Standards Committee are 
appointed," with, of course, an adequate number of 
sectionalised sub-committees. A scheme of procedure is 
outlined, which provides for the calling, by any sub-com- 
mittee, of a conference at any suitable locality on the subjects 
embraced within its sphere. Such a conference would be 
a preliminary to the organisation of any research by the sub- 
committee. It would be obligatory, however, for the sub- 
committee to summon to the conference all members of the 
various institutions supporting the research co-ordination 
committee who were concerned with the 
question, 


subjects in 
Later abstracts of reports and summarised con- 
clusions would be.. . embodied in the proceedings of 
the institutions covered, credit of name and priority of dis- 
covery being given to the contributory investigators . . . . 
it would, however, be a moral obligation upon all to 
communicate details of what they had found to be futile, 
always provided that the financial interests of others were not 
prejudiced thereby,” 

The italics are our own. This is one of the rocks upon 
which the scheme might founder. If researches are carried 
out in our factories in collaboration, say, with the college or 
private laboratories, the interests of shareholders require to 
he safeguarded. This should not prove an insuperable 
difficulty. The article closes with a plea for the calling of 
a conference in order to discuss the feasibility of the project, 
und if necessary to get out a scheme of organisation, and to 
devise ways and means for the establishment and maintenance 
of such a committee. We trust that the conference may be 
arranged. The proposal has in it the germ of important 
possibilities. A conference would indicate how far these 
possibilities are divisible into the respective categories of 
unattainable ideals, and achievable ends caleulated to promote 
our national efficiency. E 


As mentioned briefly in our last weeks 
issue, a somewhat abortive meeting of the 
„Electrical Committee” was held last 
week “to discuss the advisability of undertakers under the 
Electric Lighting Acts being empowered to wire premises 
and supply apparatus for the consumption of electrical energy 
or otherwise.” 


Hiring and 
Wiring. 


The Committee is formidable enough on paper to justify a 
little disappointment at the very meagre attendance, even 
though due allowance is made for the rival attractions of 
electioneering and the fact, which must have been well 
known to the Committee, that the conference between the 
contractors and municipal supply interests was still 
endeavouring to arrive at a satisfactory solution of the 
difficulties which have arisen in connection with the same 
matter. 

As it was, the '*dhictathor" in the shape of Mr. G. 
Harland Bowden, President of the Electrical Contractors' 
Association, imposed silence on his followers, in view of the 
situation, and the discussion consequently became somewhat 
informal in character. 

The company supply interests, as represented by Messrs. 
Garcke, Campbell-Swinton and Gripper, favoured the granting 
of the additional powers to the Corporations, possibly sharing 
Mr. Campbell-Swinton's opinion that unless such powers were 
granted, the Corporations, when exercising their powers to 
purchase company supply undertakings, would refuse to take 
over tlie wiring and hiring businesses carried on in connection 
with them. 

Mr. Vignoles, the Grimsby engineer, confined himself to 
demonstrating the necessity of allowing the Corporations to 
hire-out, if not sell, apparatus, with a view to educating 
consumers ; Mr. Gripper, who confessed to dual interests, as 
both contractor and electricity supplier, strongly supported this 
view, pointing out that it paid a supply undertaking to give 
a seven or even 10 years hire-purchase, a lengthy period 
which neither the manufacturer nor the contractor would give. 
Mr. J. S. Raworth complained that municipal wiring Jobs 
were not only uuprofitable to the Corporations concerned, 
wlio would only make 3 per cent. on them at the most, but 
the contractors were deprived of work on which (according 
to Mr. Raworth) a contractor would manage to extract some 
15 to 20 per cent. profit. He considered that this capital 
might be more profitably employed elsewhere, and as regarded 
motor hiring— well, a sort of universal motor, hiring syndicate 
could be floated to supply all present, and future needs in this 
direction. 

The mouth of the contractor having, as previously 
mentioned, been officially elosed, Mr. Harland Bowdens 
assurance that all was well with the Conference was 
all that could be expected from that quarter. He did 
indeed assure us that the contractor would make a 
better canvasser than those at present employed, and Mr. 
Rawlings further added that he might be better received 
because of his “ disinterestedness " as regards the supply— 
all of which we have heard before, together with much of 
the other side of the question, tending to make us believe 
that just on account of this disinterestedness in the supply 
and sufficiency of other interests which do not benefit the 
supply engineer, the contractor cannot be expected to make 
a satisfactory canvasser from the former’s point of view. 

We fully agree with Mr. Rawlings as to the necessity ef 
better business organisation on the part of London's elec- 
tricity suppliers as a whole, but it seems obvious that Mr. 
Raworth’s 15 or 20 per cent. contracting profits would scarcely 
run to the expense of the systematic canvass of all possible 
consumers—some of little or no value to the contractor— 
which is of first importance to the supply engineer. 

It seems just possible that the great underlying question 
of what is the best for the industry, is rather obscured 
by the many party interests in evidence, and it may 
therefore not be out of place to express a hope that the 
spirit of conciliation which is in evidence just now, will not 
lead to any restriction of the by no means too rigorous 
search after fresh business and of the various inducements 
which are being held out to possible consumers by supply 
authorities. | 

Any slackening in this direction—any bampering of the 
powers of competition with rival illuminants—can only 
prove, in the end, injurious to the industry and to all con- 
cerned in it. 
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A CORRESPONDENT, who some time ago 
led a very animated discussion in our 
“ Correspondence " columns on the absorp- 
tion of light, now returns to the charge with some questions 
relating to heat radiation, which, though apparently elemen- 
tary, are really worthy of attention. 

There is no doubt that questions involving heat energy 
ure often dealt with in an extremely loose and inaccurate 

manner. There is, perhaps, no terminological solecism more 
commonly met with than the use of the word heat to denote 
temperature ; but this is mainly due, no doubt, to a defi- 
ciency in our language as popularly spoken and understood. 
We often speak of heat when we mean *'hotness," and 
in any discussion on the subject care should be taken first 
of all to ensure that the scientific, and not the colloquial, 
meaning of the terms employed is to be adhered to. 

As regards Mr. Bastian's queries, the first is easily dis- 
posed of. The external dimensions, nature and surroundings 
of the radiating surfaces being identical, and care being 
taken that the conditions under which heat is transmitted 
from the heaters to the interior walls of the cubes are also 
identical, then if both cubes are supplied with energy at 
precisely the same rate, they will both attain the same final 
temperature when the rate of dissipation of energy by 
radiation, conduction and convection is equal to the rate at 
which energy is supplied. For the rate of radiation of heat 
depends only on the nature und temperature of the radiating 
body, caeteris paribus. 

The second question, however, does not lend itself to a 
satisfactory solution, for the reason that time must be taken 
into consideration. Although every body possesses an 
appreciable capacity for heat, it does not necessarily follow 
that heat need be supplied to it at a greater rate, in order to 
raise it to a given temperature, than to maintain it at that 
temperature ; indeed, provided that the rates ultimately 
become equal at the moment when the desired temperature 
is reached, the rate at which heat is supplied need only be 
slightly in excess of the rate of dissipation at any instant in 
order to produce a steady rise in temperature. 

But whether the rate of supply of energy will be greater 
in the former case than in the latter depends wholly upon 
the time taken to raise the temperature between given limits ; 
the capacity for heat of the body is, it is true, an important 
factor, for if the capacity is very great in comparison with its 
radiating surface, and the final temperature is small, the rate 
at which heat must be supplied to the body to bring it to 
the desired temperature in a given time may be much 
greater than is necessary to maintain that temperature when 
attained—but even in this case time is the essential element 
in the problem. 

Questions such as these are of very material importance 
to electrical engineers; they enter prominently into the 
design of generators, motors, and transformers—of rheostats, 
of radiators, of cooking apparatus, and of lamps—to say 
nothing of the problems that are met with in connection 
with the prime-movers used in electrical engineering. 
Fortunately, as evidenced by recent papers on some of these 
subjects, such questions are now receiving the careful con- 
sideration that is their due, and we do not doubt that those 
who approach them on scientific lines will reap the benefit of 
their investigations. 


Queries on 


THE Minutes for this week's meeting 


Si EIS of the London County Council contained an 
"Supplies important report of the Stores and Con- 


tracts Committee, dated October 18th, 
upon the arrangements for the supply of coal to the Stores 
department of the Council, the annual consumption of 
. which amounts to 115,000 tons, while the Greenwich 
generating station consumes a further 140,000 tons per 
annum. This report the Council has adopted. 

The Committee have decided, after a full examination of 
all the information available, that the system of purchase 


now in force is capable of improvement, more especially in re- 
lation to the general supplies” portion of the Council's fuel 
consumption, amounting to 50,000 tons per annum, and 


they recommend two important alterations in the existing 


system of purchase. The first of these, is, that the coal 
should be. purchased direct from the collieries, and not as 
hitherto through the agency of contractors or middlemen ; 
and their second proposal is that an expert coal officer 
should be appointed to give his whole time to the prepara- 
tion of the details of the scheme to be adopted, and later to 
the carrying out of the plan ultimately decided upon by the 
Council. The Committee support the first of- these pro- 
posals by the statement that under the present system of 
purchase it is difficult, if not impossible, for the Council to 
assure itself that the contractors are supplying coal from the 
pits specified in the contracts. The experience of the 
Metropolitan Asylums Board, and H.M. Office of Works, is 
cited in proof of the advantage of dealing direct with 
collieries rather than through the agency of contractors and 
middlemen. | 

As regards the appointment of an expert coal officer, th 
Finance Committee of the Council have already agreed to 
the proposal, and have submitted in their estimates a special 
maintenance estimate of £100 in respect to this new office 
for the current financial year, and one of £400 for the 
expenditure to be incurred in 1911-12, and in each ensuing 

ear. 

We think the London County Council, in endorsing, as 
they did at Tuesday’s meeting, the latter of these two 
proposals, have taken a wise step in relation to their fuel 
supplies. Coal is one of the few raw materials which is still 
too often bought and sold on absurd and unscientific 
regulations as to quality, and any system which proposes 
to upset our antiquated rule-of-thumb methods of purchase 
is worthy of support. But, is a salary of £400 a year 
sufficient in London to obtain an expert with the right 
qualifications, or to place him above any pecuniary 
blandishments offered by colliery companies in spite of 
Sir Edward Fry’s Bill? And is the Committee’s assump- 
tion that coal from a specified pit or seam is always of 
definite quality and value, quite in harmony with the facts ? 
We fear that on both these points the Council will find they 
have been misled by the report of their own Committee, 
and that not only a larger salary for their expert, but regular 
and systematic sampling and testing of their deliveries will 
be necessary in order to secure that fair relationship between 
price and quality which they desire. ! 

If à majority of the members of the Committee who drew 
up the Report which we are discussing had had more prac- 
tical experience of the coal-mining industry, they would not 
have been so trustful as to assert that purchase of coal 
direct from the collieries is a simple and effective safeguard 
against the supply of coal other. than that contracted for." 
Clearly the members of the Stores and Contracts Committee 
of the London County Council, in spite of all that has been 
published on this subject of ** Fuel purchase," have still much 
to learn. | 

We venture to express the hope, therefore, that the Expert 
they appoint will make up for their deficiencies in this respect, 
and will give evidence of some acquaintance with the pro- 
gress that has been made in America, Germany, and in this 
country, in applying more scientific safeguards than that 
offered by colliery guarantees to the quality of fuel supplies. 

For if the word of a middleman or contractor as to the 
origin of the fuel supplied is not to be trusted, 
why should that of a colliery official be considered 
any more worthy of belief? Every colliery pro- 
duces fuel of various qualities and values, and on this 
account alone, systematic sampling and testing is the only 
real check upon the quality of the fuel. A further argument 
for the adoption of more scientific and exact methods, is the 
fact that, among other evil results of the Eight Hours Act in 
the coal-mining industry, an increase of ash in the slack and 
small coal from many districts is to be noted. This increase 
is believed to be chiefly due to the lack of care exercised by 
the workers in the mining and loading of the coal, and it is 
most marked in the South Wales mining district from 
whence London derives much of ita fuel. 
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RECENT DEVELOPMENTS IN INDUCTION 
MOTOR DESIGN. 1s 


WHEN induction motors were first introduced some 20 years 
ago, one of the chief advantages claimed was their extreme 
simplicity, consequent on the absence of commutators and 
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brushes. In time, however, it came to be understood that 
this simplicity brought certain disadvantages with it, e.g., a 
comparatively low starting torque and a heavy starting 
current. When, therefore, Leblanc and Dobrowolsky showed 
that, by the introduction of resistance into the armature 


employing carbon brushes, although the increased contact 
resistance thus introduced lowered the efficiency of the 
machine by as much as 1 per cent. or 2 per cent. In order 
to avoid this loss, some makers introduced devices for 
internally short-circuiting the slip-rings and lifting the 
brushes after the machine had reached full speed. The 
starting of such a machine thus involved four independent 
operations : (1) Closing the primary switch ; (2) gradually 
short-circuiting the starting resistance ; (8) short-circuiting 
the rings; (4) lifting the brushes. These operations had 
to be carried out in the order given, and in order to reduce 
the risk of error, the four operations were sometimes reduced 
to two by combining the main switch with the resistance 
switch and also the internal short-circuiting device with the 
brush-lifting device. | B 

With a view to further simplification, numerous attempts 
have been made tó arrange the starting resistance inside the 
motor itself, so that the cutting-out of resistance, the short- 
circuiting of the winding, and the lifting of the brushes 
might be carried out in the proper order by a single 
operation. 

The motor can then be safely left in the hands of quite 
unskilled persons, and is, therefore, improved from the point 
of view of the user, but, on the other hand, it is distinctly 
more complicated in design and less easily supervised, cleaned 
and repaired. Herr J. Fischer-Hinnen in an article in the 
E.T.Z. for July 14th, 1910, describes some of the latest 


Fig. 3.—OERLIKON THREE-PHASE MOTOR WITH SELF-CONTAINED STARTER, 


circuit, the starting current could be reduced,. and, at the 
same time, the starting torque increased, it was hailed as a 
great advance, and the addition of collector rings and brushes 
was considered to be fully justified. ; 

Experience with such motors soon showed that an un- 


forms of this type of motor, and he considers that an 
extended demand for such machines is likely. to occur in 
the future. | EE 
Experiments in the construction of motors with self- 
contained resistances have shown that the chief difficulties 


Fia, 4. 


expectedly heavy consumption of brush material occurred—a 
fact which has also been noted in connection with alter- 
nators in which the alternating current is collected by means 
of rings and brushes. This difficulty was partly got over by 
reducing the working currents used in the rotors and by 


Fig. 5. | 


occur in connection with the contacts, especially when the 
number of these is large, owing to the effects of centrifugal 
force. Consequently, only a single resistance step per phate 
has generally been employed, and although this is fairly 
satisfactory with motors starting light, it does not prevent 
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heavy current rushes with motors intended to start nnder 
even moderate loads. Thus, with normal proportions and 
correctly-designed resistance, a 10-H.P. three-phase motor, if 
provided with a single resistance per phase, will take u 
maximum current about 3:18 times the normal current, and 
will develop 8 maximum torque about 2:3 times the normal 
torque; if the resistance bas three steps, these figures are 
1:95 and 1:8, whilst if there are seven steps (which is seldom 
exceeded), the values are 1:39 and 1:4. 

With a view to obtaining the benefits of a large number 
of contacts as economically as possible, the resistances are 
sometimes mesh connected, as shown in fig. 1, and regula- 
tion is only carried out in two of the three phases ; in this 
way only two-thirds as many contacts as usual are necessary. 
Another arrangement, due to Kahlenberg, is shown in fig. 2. 
Here, instead of resistance being cut out of all phases 
simultaneously, steps are cut out of. the different. phases 


Fia. 6. 


successively. When starting up, the points 2, 3, 4, &c., are 
connected consecutively with the neutral point 1. Such a 
starter with only two resistances per phase acts approxi- 
mately like an ordinary resistance with five steps per phase. 
With three steps per phase this type becomes equivalent to 
an eight-step normal starter. Both these arrangements are 
especially ‘suitable for motors with self-contained revolving 
resistances. ` | | 


The arrangement adopted by the Oerlikon Co. is shown | 


in fig. 8. The resistance R is composed of strip wound on ‘a 
spider 8, which also serves as contact carrier. The contacts 
consist of split rods 


in turn by the movable collar M. The length of the contact 
rods gives them a certain flexibility, and ‘allows the centri- 
fugal force to ensure a good contact. For smaller motors 


up to 25 H. P. six contacts are sufficient, but for larger sizes 


nine contacts are used. Starting is accomplished 
by turning the hand-wheel H, which not only 
short circuits the resistance by means of the 
fork and collar M, but also operates the main 
primary switch P during the first half-turn. 
The dimensions of the starting resistance are 
astonishingly small, owing to the fact that it is 
arranged to act as a fan and has.a constant 
stream of cool air over it. The casing of the 
motor is arranged for rotation into any position, 
so that the hand-wheel can be brought to the 
top or bottom or side of the machine as desired. 
Many attempts have been made to retain 
the simplicity of the  squirrel-cage rotor 
whilst reducing the starting current and in- 
creasing the starting torque. The simplest. ~~ 
way of getting over the trouble is to arrange the niotor for 
starting light by means of fast and loose pulleys or other 
mechanical devices, but these arrangements are generally quite 
as expensive as the provision of collector rings and ,brüshes 
on the motor. Simple centrifugal couplings, such às are 
shown in figs. 4 and 5, are better. These consist of two 
concentric cylinders, the outer one of which may conveniently 
form the driving pulley of the motor. They are normally 
separated, but are mechanically connected as the speed 
increases by the centrifugal force acting on a leather strap 
carried by the inner cylinder. With such an arrangement 
starting up at reduced current is effected either by a star- 
mesh connection of the stator windings, or by the use of an 
auto-transformer for reducing the stator volts at starting. 


There is still considerable confusion as to the conditions 


K of great and. unequal length 
arranged around the spindle, which are short-circuited 


supposed, for instance, that the load on the motor at starting 
influences the amount of the starting current. In reality 
both the current and the torque of a given motor depend 
only on the speed, as shown by the well-known torque curve 
(fig. 6). It is only the time taken by the motor to reach 
full speed which depends on the load. If z, represents the 
torque corresponding to the load on the motor pulley, and if 
this is equal to or less than the starting torque Z4 of the 
motor, the machine will start up with increasing acceleration 
until the value Z, on the falling part of the curve is reached. 
If z, exceeds 7, the motor will not start at all. From this 
it will be clear that the object of loose pulleys, centrifugal 
couplings, &c., is not to increase the torque of the motor or 
to reduce the starting current, but simply to delay the 
loading of the-motor until the speed corresponding to the 
maximum torque Zmaz has been reached. Since a 
comparatively small torque is sufficient to start an unloaded 
motor, whilst the maximum torque of a motor is usually 
several times as great as the normal torque, it thus becomes 
permissible (with unloaded motors) to reduce the starting 
torque below the normal starting torque, by, for instance, 
temporarily coupling the stator windings in star. for starting 
purposes, whilst the normal running connection i$ in mesh. 
In this way the starting current is reduced to one-third of 
its old value, whilst at the same time the pulley is enabled to 
start with something like twice as much load on it as before. 

In addition to the mechanical arrangements for starting 
squirrel-cage: motors, there are a number of purely electrical 
devices having the same object. One of the oldest is the 
use of two independent rotor windings, one with high 
resistance, for use in starting, and the other, of low resist- 
ance, for nórmal use after the motor has nearly reached full 
speed. Görges's arrangement, shown diagrammatically in 
fig. 7,is a improvement on this. Here two windings of 
unequal numbers of turns are connected in opposition for 
starting, and are then both independently short-circuited for 
normal working. All these arrangementa, however, suffer 


From the fault of having too few steps, so that large current 


~ 


* 


under which a squirrel-cage motor starts up. It is often 


rushes at one stage or another are difficult to avoid. 


Boucherot employs a double motor consisting of a single 
squirrel-cage rotor common to both stators, but having an 
extra high resistance. short-circuiting ring connecting the 
centre points of all the bars, in addition to the two ordinary 
low-resistance rings at the ends. One of the stators is 
arranged to be movable through a small angle by a worm 
wheel. At starting the stators are so set that the voltages 
in the two halves of each rotor bar oppose one another, so 
that the only path available for the rotor currente is through 


F1G. 8. 


the high-resistance control ring. As the motor runs up in 
speed the stator is gradually moved round ‘until the two 
stators induce similarly directed voltages in the two halves 
of the roter bars, and thus enable the rotor currents to cir- 
late in the ordinary way through the low-resistance end rings, 
leaving the control ring currentless. The only objection to 
this arrangement is the comparatively high price of the 
machine. | 

In some cases the Oerlikon Co. have constructed motors 
with the short-circuiting rings of iron. This has the effect 
of (1) increasing the rotor leakage at starting, and so 
reducing the starting current, and (2) increasing the eddy 
currents induced in the rings by the leakage flux, these eddy 
currents increasing the useful torque appreciably. The 
power factor of the motor is, however, slightly lowered at the 
same time. This lowering of the working power factor can 
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be avoided if, instead of iron rings, a separate notched iron 
block is arranged to slide up against the core end during 
the starting period, arid is then drawn away again out of 
range of the magnetic leakage during normal working. The 
use of iron resistances built in the rotor has also been tried, 
but without very satisfactory results up to the present. 

Finally, Herr Fischer-Hinnen describes an interesting 
arrangement recently patented by the Oerlikon Co. It con- 
sists of a squirrel-cage rotor in which the bars consist of 
thin metal tubes of high resistance (A. fig. 8). Into these 
tubes a set of horizontal rods € are arranged to slide by 
means of the collar E and a suitable fork. At starting the 
rods are withdrawn, as shown, so that the rotor has a high 
resistance, and as the speed increases, the rods are gradually 
Veiis home until they completely fill the tubes up and give 
he rotor a very low resistance for normal working. The 
change is effected quite gradually and without causing any 
sudden jumps of current. The rods are split and are 
arranged flexibly, so that the centrifugaliforce ensures a good 
contact, between the tubes and the rods. ! 

Some tests carried out on two 12-H.P. three-phase motors, 
one of which had an ordinary squirrel-cage rotor and the 
other this new type of rotor, whilst both had exactly the 
same stators, showed the following results :— 


Squirrel-cage Rotor like 
rotor. fig. 8. 
Normal current. bus 34 amperes 35 amperes. 
Starting current T ... 190 amperes 48 to 40 amperes. 
Starting torque corresponding to 13 H.P. 12°4 H.P. 


In this case the new type of rotor was constructed with 
steel tubing, as this could be most easily obtained, and the 
results would have been even better if tubing of special 
high-resistance alloy had been employed. 


ELECTRIC STEERING GEAR FOR SHIPS. 


By K. TROWBRIDGE, 


ON modern ships of even moderate tonnage, hand-operation 
of the steering gear in all but cases of emergency is unthink- 
able; on small ships the wheel in the deck navigation house 
may directly control a steam engine over the tiller head, 
through chains and rods, but in larger vessels the latter 
become so cumbrous that a second steam or hydraulic engine 
becomes necessary near the wheel house to control the valves 
of the main engine aft. 

In the majority of cases this second auxiliary engine and 
its heavy transmitting linkwork would unhesitatingly be 
replaced by an electrical system of controlling the main 
steering engine while, carrying the substitution one stage 
further, the rudder itself could be directly operated by an 
electric motor. Both methods of working are in use, though 
few English vessels of any importance employ other than 
steam or hydraulic steering gear. At the present day clec- 
trical steering appears to be mainly confined to American 
and Russian vessels (a peculiar collocation). 

The first essentials of any steering gear are that it shall 
be reliable, simple and prompt in response to all movements 
of the wheel; in these respects electrical apparatus finds it 
difficult (though not impossible) to compete with steam and 
hydraulic gear. The chief disadvantages of the latter are 
cumbrousness and inefficiency, and in both these respects 
electrical control offers considerable improvement. In the 
past the complexity of many suggested electrical schemes 
has proved their downfall. On shipboard, and particularly 
in such a vital duty as that of steering, relays and similar 
delicate devices are totally unsuitable ; what is required is a 
simple scheme of control, involving no conditions which 
cannot be indefinitely maintained under the most unfavour- 
able conditions, and requiring none but the most robust 
switchgear, motors and gearing. Cheapness and lightness 
ure merits only secondary in importance to reliability and 
prompt and accurate response to the helmsman’s wheel. — It 
is now usual to reproduce the motions of the wheel or 
rudder, and to indicate the ship’s course on the bridge and 


in the captain’s cabin ; electrical operation of the steering 
gear naturally facilitates this repetition. 

The control of a main steam steering engine by an electric 
motor operating its valve gear involves no principles or 
problems not occurring in a purely electrically steered vessel. 
Hence, and because of space limitations, we will pass directly 
to the consideration of the latter type. It may at once be 
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stated that the mechanical details of electrical steering gear 
do not differ appreciably from steam-steering gears. [n 
almost every case the worm—bevel—or spur—geared wheel 
coupled to the electric motor shaft is mounted where the 
corresponding gearing from a steam or hydraulic engine 
would otherwise be placed. Apart from the possible pro- 
vision of an extra speed-reduction, owing to the higher speed 
of electric motors, no difference need be made in the steering 
gear itself. 

Union Electricitäts Gesellschaft System.—The wiring 
diagram for this system is as shown in fig. 1. Two similar 
motors are run in parallel and mounted on one bedplate, 
differential gearing, G, between their shafts causing an inner 
shaft (running through the hollow shaft of one machine) to 
run in one direction or the other according to which motor 
runs the faster. The inner shaft controls the rudder as 
shown, and normally M and u“ run at equal speeds, s 8' being 


— 


FIG. 2. 


then stationary and the rudder trailing. The simple two-way 
switch T in the wheel house (operated by the wheel) enables 
a resistance K to be placed in parallel with one or other of 
the field coils F F’, thus causing M or M’ to run faster respec- 
tively, and, through s s“, to turn the rudder in the desired 
direction. The power required to move the rudder i 
supplied nearly equally by u and u“; the equipment 18 
eminently simple and reliable, its only defect—but that 4 
serious one—being the difficulty of persuading u and w' to 
run normally at identically equal speeds, no other synchronising 
devices than constructive similarity and adjustment of the 
machines during testing being possible as the machines 
stand. It should, however, be quite possible to obtain 8 
synchronising arrangement which would still permit of the 
wheel-house gear unbalancing the motor speeds as required. 
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Pfatischer System.—In this system the motor M- driving 
the rudder through spur gearing and a right and left 
threaded shaft with nuts, link coupled to the tiller head (see 
also fig. 3)—is supplied by a generator D. The latter-driven 
by a steam or Diesel engine is excited by the machine z on 
its own shaft. Now the excitation of E, and therefore the 
generator output and the supply to u, depend on the current 
flowing in the wire w w—which is nil when 4, B are on 
corresponding studs of their rheostats, but in oue direction 
or other, from the ship’s mains, at all other times. A is 
coupled to the wheel inthe deck house while B is mounted on 
the tiller head ; on moving A to the right or left, as may be 
required, E and D are excited in. one direction or the other, 
and M moves the rudder to right or left till B reaches the 
position corresponding to that of A; the tiller is held thus 
till the wheel is again moved. 

By a variation of this method the motor may be fed from 
the ship’s mains, a set of relays (operated by the back E.M.F. 
of the armature, increasing with speed) cutting resistance in 
or out of the armature circuit as required to control the 
machine. 

Of all the means of securing synchronism between the 
wheel-house and tiller-head gear, that employing a ** Wheat- 
stone bridge " circuit (see fig. 2), with the master control 
device in the balance (or galvanometer ’’) wire, is at once 
the simplest and most reliable. 

Brown-Haigh System.—The essential features of this 
system are a continuously running steering motor, electro- 
magnetic clutches and numerous mechanical improvements 


in the gearing which, admirable though they are, have no . 


bearing on the electrical features of the apparatus. The 
system is at present undergoing teste at Edinburgh, so far 
with excellent results. 

The cost of continuously running the steering motor is not 
disproportionately great, for the steering gear is in almost 
incessant use even on long, straight runs in smooth water. 
The smooth demand from the ship's mains, resulting from 
the continuous running of the motor and its friction clutch 


FIG. 3 


drive, more than compensates for any slight increase in total 
energy consumption. In rough weather, the clutches slip 
sufficiently to relieve the motor of the worst strains, without 
in the least sacrificing true and smart steering. 

Any good form of electro-magnetic friction clutch should 
serve this application, the duty being far less severe than 
that of driving rolling mills, to which such clutches are 
already applied. In the Brown-Haigh system the clutches 
are controlled by tele-motors, but this is not inherently 
essential to their use. 

Type of Motor.—On some electrical-steered vessels series 
motors are emploved, but in general compound-wound 
machines are more suitable. Alternating-current machines 
are quite inapplicable unless a constantly-running motor be 
employed. The resistance offered by the rudder varies with 
sin? a (sce fig. 4), so that, for uniform torque, the speed of 
the motor at various rudder displacements should be arranged 
to vary with 1l/sin?a. If then the maximum motor speed = 
N R.P.M. (on just starting from rudder trailing position), the 
speed at, displacement a ° should = (N) R. p. u., where / has 
the values shown in fig. 4 
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Actual Installations.—A comparatively large number of 
vessels have electrically-controlled steam steering gear; a 
much smaller number have complete (and independent but 
interchangeable) electrical and steam steering gear, while a 
very few ships (among them Russian and German war 
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vessels) have purely electrical steering equipment. Among 
the almost historic examples of the former types are the 
Russian cruisers Bogatyr | (1901)—electrically-controlled 
steam gear—and Rurik (1907)—complete electric and steam 
steering gear, and the English vessel Manrman, also 
equipped in duplicate. . 


CAPITAL AND SINKING FUND. 
By "INTERESTED." 


IN these days when municipal trading is so much in evid- 
ence, figures play an all-important part in the business 
because criticisms are plentiful, and the pros and cons are 
set forth in many forms by numerous folk all more or less 
interested in the subject. However, there are not a large 
number of electricity supply undertakings able to produce 
accurate records of their early expenditure on capital 
account, and even now few care to keep a true and proper 
register of all the plant, &c., consigned to the scrap-heap 
year by year, or a list of that which has become obsolete. 
Most of the loans taken up years ago included ih each a 
number of small sums for various purposes, and no true 
details of the exact amounts expended on various sections of 
the work such as pipes, pumps, valves, condensers, trans- 
formers, switchgear, meters, cables, .&c., were recorded. 
Should an inspector go around the many “juice” works 
now and endeavour to check with the loan figures the actual 
material purchased from the commencement, he would have 
a difficult task before him. I venture to suggest that he 
would discover many little pieces of the original installa- 
tions missing, or lying idle unable to serve any useful pur- 
pose, increased output or modern improvements having 
forced it out of commission. The outstanding loans on some 
of these items may have been redeemed, but I believe there 
are many things in some works uscless as efficient, money- 
earners, yet the capital cost of the same does not look like being 
wiped off until many years hence. Even if the total of the 
various small additions paid for out of revenue were set against 
the value of the missing portions, I think the balance would 
be found on the wrong side in numerous cases. ; 
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In at least one instance; and I expect that not ari isolated 
one, I heardjabout part of a loan being appropriated for 
other work than that for which it was originally intended. 
This tends toward confusion in accounts, and should not be. 
When trying to arrive at a detailed summary of the capital 
expenditure in order to compare the same with the different 
loans, certain discrepancies seemed to appear, and with the 
delightfully vague information to hand of the early transac- 
tions, one could not be quite certain how the money was 
spent. The conclusion arrived at is that in the early years 
of municipal enterprise of this kind sufficient care was not 
exercised in recording full particulars and details of capital 
expenditure. It is quite possible that the lending authorities 
are as guilty as the councils in this respect, and the 
‘importance of these figures was then not recognised. 

. Anyway, sufficient information can be gathered from 
certain quarters to show that in almost every instance where 
profits from these trading departments have been handed 
over to the rates, the action was wrong. The proper use of 
any surplus, after building up a fair reserve fund, is to redeem 
a few of the smaller loans representing value of plant, &c., 
scrapped, sold, or which is out of commission owing to various 
causes, Our public bodies do not yet seem to realise the 
importance of this subject. "They should give it careful and 
immediate attention. By continuing to take away the profits 
from the electricity departments for relief of the rates, they 
are certainly prejudicing their future financial positions. — It 
is so pleasant and easy to pass a resolution commandeering a 
few thousands now and again from the electricity works, in 
order to save an extra penny or so on the rates, but is it fair? 
I hold that hardly one or any station can afford to continue 
paying away certain sums in this manner whilst they have 
many outetanding loans on goods which either are not, or 
soon will not be, able to be used as efficient, units in a large 
generating works. Modern improvements and inventions 
are responsible for much in this direction; and plant, 
especially generating plant, is reduced to inactivity in far 
less time than is suggested when taking up loans. The 
custom is in many towns to reduce the price of current to a 
figure which leaves very little for reserve funds, and what 
little is made certainly should be retained for future require- 
ments, and not lost to the department in the way of relieving 
rates. 


REVIEWS. 


Experimental Investigations on the Power Required to Drive 
Rolling Mills. By J. Purre. London: Charles Griffin 
and Co., Ltd. 12s 6d. net. So 


A perusal of this book leaves three quite clear impressions 
on thé mind of the English reader. One of these—perhaps 
the most important—is that, in Germany, they carry out 
their research work on a comprehensive scale, sparing neitber 
trouble nor expense. Another impression is that the elec- 
trical engineer reduces engineering matters to facts, by means 
of exact tests, and does not speculate upon, or guess at, 
figures. He proceeds to record them. In a word, he carries 
the scientific spirit into his daily commercial life. That 
must have—it already has had—a profound effect upon, not 
only engineering design, but upon engineering commercial 
methods. Thirdly, the impression of “thoroughness” of 
the book and all that is connected with it, is-given to the 
reader. It is not only a record of a number of tests, it is 
an explanation of certain methods. There are descriptions 
of the rolling mills at which the tests were made. Full 
details of the instruments employed, and the scheme of the 
investigations, are given. There are various other technical 
matters of interest, to which we shall shortly refer. | 

For the moment we must heartily congratulate Dr. Puppe 
and all who have been connected with him in his work upoir 
the publication of these records. Hearty and unstinted 
praise must also be given to the firm of Siemens. Dr. Puppe 
had the good sense, when he found the resources at his dis- 
posal limited, to apply to Mr. Koettgen, of Messrs. Siemens- 
Schuckert Werke, Berlin, for the loan of suitable instru- 
ments. He found a friend indeed. The result of that 


application seems to have been that the work was. lifted 
from the small compass of a private, or college, research, 
into the domain of commercial engineering research. It was 
the union of theory and practice—the latter being supplied 
by the above-mentioned enterprising and far-seeing firm. 
They not only supplied the instruments free of charge, but 
they arranged for a number of engineers from the works to 
assist in the tests, calculations and compilation of the 
results. Incidentally, it should be mentioned that the work 
was originally commenced at the suggestion of Prof, 
Mathesius, and that the first tests were made with some 
electrically-driven rolling mills at the Steel Works at Peine. 
After the tremendous impetus given by Mr. Koettgen (the 
director of Messrs. Siemens), the scope of the investigation 
widened so much that in December, 1906, Dr. Puppe 
solicited the support of the Verein Deutscher Eisenhütten- 
leute. That society appointed a representative cominission 
and financed the investigations on a most liberal scale. 
From time to time the commission met and discussed the 
results obtained. ` Doubtless the members made many sug 
gestions of a most practical nature. a eee 
These facts cause us to ponder over one or two matters 
outside the title of the book under review, but of the most 
vital importance to the readers of the ELECTRICAL REVIEW. 
In the first place, we may ask ourselves, would any British 
firm do for a research—to be made public—what the Berlin 
firm did? We so frequently read of the good-humoured 
tolerance of British firms for research work in colleges, how the 
directors praise our modern Universities in their “ off-duty” 


moments (at public functions), and refuse to employ the 


college graduate or help the college research-worker. Yet 
the experience of the present writer is quite the reverse. It 
is possibly true that firms resent applications for materials 
from college students, but they will readily and generously 
assist experimentalists of even quite small. reputation. 
During the last two years the writer has been supplied with 
the equivalent of more than £100 from British firms for a 
piece of research work which will not directly put sixpénce 
into their pockets. Not only have the firms willingly die 
played this generous spirit, but the directors have witnessed 
the experiments, and have, by private correspondence, 
displayed deep interest in purely theoretical problems. Again, 
the question might be asked, Would any English society 
have stepped in to finance—after its preliminary stages— 
such work? Most emphatically * Yes ! as witness the ex- 
cellent and admirable Reports of Researches by the Institution 
of Mechanical Engineers. That English Institution has 
made a name by such policy—would that we ceuld say the 
same for the Institutions of Civil and Electrical Engineers. 
However, the former seems likely to do something in con- 
nection with reinforced concrete; possibly it will take au 
active interest in other researches in time. The latter does 
a little work, but not enough, in this direction. 

To return to the book; the question of driving rolling 
mills electrically was first approached about a dozen years 
ago. There was no reliable information concerning the power 
required for such work, and the usual muddling ** trial by 
error" and “ pious hopes seem to have been the method of 
those who designed the power plants. When electric driving 
was installed, it was quickly realised that, owing to the great 
facility with which electric power can be measured and 
recorded, it was a comparatively easy matter to make such 
tests—and to make them accurately. So important to 
English steelmakers do. Messrs. Siemens of this country think 
these tests, that they have had the work translated from 
German into our own language. GE R3 

It is impossible to give more than quite a brief outline of 
the many tests recorded. Measurements were made of the 
power taken by the driving motor and of the momentary 
speed of the rotating masses; the moments of inertia being 
known, the energies absorbed by, and given out by, the 
rotating masses were easily calculated. ‘The choice of instru- 
ments and methods employed depended. upon. the -kind of 
electrical energy D. C. or A. C. of one, two or three phases 
supplied to the driving motor. With the p.c. equipments, 
both current and voltage were measured by recording instru- 
ments. The instruments used with A. C.- were dead beat, and 
are fully described in the book. In order that complete 
information might be obtained as to the effect of stoppages, 
commencement ef rolling, &c., on the power taken, s suitable 
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arrangement was so fixed up that certain marks could be 
made simultaneously from any part of the building, The speed 
of the rolling mill was simultaneously recorded with the motor 
output. The chief value of the research from a student's point 
of view, is this description of instruments. At the same 
time, the next section—the calculation of the results—is 
well worthy of close study. A page is devoted to an 
explanation of the 67 tables, which contain the results of 
tests with single bars.' Then follow three sections, which 
show (a) the influence of temperature on the power required 
for rolling; (5) the influence of the quality of the metal on 
the power required for rolling ; (c) the influence of the shape 
of the groove on the power required for rolling. Each of 
these problems and their solutions might almost be called a 
scientific research. 

A valuable portion of the book, from the steel-works 
manager’s point of view, is the four pages devoted to 
general remarks, concerning the selection of the motors and 
fly-wheels. The work done by the rotating masses expressed 
as a percentage of the total work depends on the size of the 
motor and the kinetic energy of the rotating masses. It 
always decreases—as shown in the power curves figs. 25 
to 29—as the length of the bar increases. From one of 
the diagrams it is clear that 1,450 H.P. was required for the 
rolling at one period, while the motor used for driving was 
381 H.P. This shows how helpful—especially at short 
passes—are the rotating masses, but they are of less value as 
the length of the bar increases. | 

Although a number of useful and interesting deductions 
from the tests are drawn by the author, yet the reader of 
initiative will find a great deal of matter in the tables 
from which much valuable information is obtainable. 
These tables, indeed, are a quarry from which the practical 
man wil] obtain material of money value ; while the student 
and the man of research, will gain the not less valuable 
inspirations and suggestions which careful and systematic 
experimental investigations always furnish. 

A word of congratulation is due to the. publishers. They 
have produced the new and useful information and diagrams 
in a manner palatable alike to the young student and the works 
manager. There is really good value for the money—we have 
come across books at a guinea which do not contain as much 
printed matter. Of course, quantity of printed stuff is no 
merit to the purchaser ; it is quality that he wants. But he 
is naturally pleased when he can obtain a book, which must 
have. been expensive to produce, at a most reasonable price. 

We can cordially recommend this most stimulating volume 
to power engineers, to the managers of steel-works, and to 
engineering students. No technical library should be with- 
out such a splendid work of reference, and such a source of 
inspiration to young engineers.—C. A. M. SMITH. 


Ao CORRESPONDENCE. | T 
Letters recewed by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Corr should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Municipal Trading. 


The discussion on this important subject seems to have a 
tendency to become personal; its importance ought to be 
sufficient to prevent this. | | 
On the propriety of municipal trading, there is so much 
to be said, for and against, that it has produced two widely 
divided parties in the country, but electrical engineers are, 
unfortunately, not now concerned with these views of the 
problem. Since our predecessors sold our birthright when 
they accepted powers coupled with the. accursed condition 
of compulsory purchase, they handed us over bound and 
gagged, making it impossible for us to withdraw. That 
being 80, we must devote our energies to the increase of 
output. Many electricians do not appear to regard the 
supply of current at & low rate as nearly as important as an 
adequate supply of pure water, but it is almost so. For the 
health and well-being of the crowded communities, the entire 
suppression of all the other methods of obtaining light, heat 
and power i$ necessary. Our descendants will probably place 


the pioneers of cheap electric supply on the same level as 
Jenner, Simpson and Pasteur. 

Taking this view of the situation, surely whatever is likely 
to provide the more extended use of this beneficent fluid must 
be supportet. | mE 

Before deciding what are the correct steps necessary to 
bring about this result, perhaps an analysis of the trade might 
be made. „ a. l . 

The truth must be told at once. Electrical engineering 
as a separate profession ends with the designer. The 
making is mechanical engineering, the generating is 
mechanical, the switchboard attendant is automatic, the 
wireman is a plumber or a gasfitter. The factor is a 
parasite. The business man is the chief but also the kite. 

If the municipal supply department take over the whole 
of the work contemplated, it will still have to, buy the plant 
and accessories, so that the real electrical erigineer will not 
lose at all. The factor would be dispensed with without 
any tears. The commercial will be wanted, but in any 
event he can look after himself. The wireman will cer- 
tainly not be the loser as far as pay is concerned. The 
amount of work for him should increase largely, because the 
municipality, being large buyers and certain to pay, will get 
their supplies cheaper. The loan of motors and heaters 
and installations will be a great benefit and help to provide 
work. | | 

The master wireman will still be required, not to the 
same extent, but the better ones will be necessary to the 
supply authority, and the others—well, let them go on with 
the fancy goods and furniture departments. They always 
say wiring does not pay. - ECL 

The absorption of the real master wireman will be all to 
the good ; he will replace the present foreman of the meter 
fixers and connectors-up, and would have priceless oppor- 
tunities for pushing the uses of electricity. 

The facility with which the supply company can obtain a 
hearing is almost sufficient to warrant the proposed change. 
Gas would not.exist in confinement now if the people could 
be talked to by & competent master wireman. 

A few conditions should, however, be insisted on when 
the municipal authorities have the powers sought. There 
should be no vote or pension for the employé, and each of 
the staff, from the chief downwards, should have served in 
works as an apprentice for five years and some suit- 
able examination, and all wiremen should be obliged to hold 
a certificate of fitness issued by some such body as the 
Institution of Electrical Engineers. 

The only person at present making a fuss is the master 
wireman ; and, after all, he is usually a painter or seller of 
fancy silk, glass and metal work. If he is a real master 
wireman, then he will be wanted ; if he is one of the others, 


. he can make a good living out of his shop. 


The result will be that the use of electricity will increase 
rapidly and directly benefit all who ought to have the benefit, 
and indirectly benefit everybody else by bringing the 
millennium one step nearer. 

Percy Good. 


London, S.E., December 12th, 1910. 


Some. Queries in Connection with Heat. 


Make two hollow cubes of metal both of exactly the same 
external dimensions, and the same in every respect except 
that cube No. 1 has much thicker walls than cube No. 2, 80 
that the former will weigh three times as much as the 
latter cube. Coat the walls of both cubes with lampblack, 
so that the heat radiating capacity may be the same in both 
cases. | 
If two precisely similar electric heaters are arranged in 
the centres of the two cubes respectively, and switched into 
circuit, then the temperature of each cube will rige, until a 
certain steady temperature, or temperature of equilibrium, is 
attained. | a 

Obviously the heavy cube will take longer to attain its 
condition of equilibrium than will the lighter cube, but 
will the ultimate temperature of equilibrium be the same in 
both case? N | ee 

Van any of your readers inform me as to the origin of 
the very common fallacy that a mass of matter may be 
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maintained at a certain fixed temperature by means of a 
supply of energy at a much lower rate than was necessary to 
raise it to that temperature in the first place? How often 
does one hear it stated, that although it may take a great 
deal of heat to raise something or other to a certain tem- 
perature, nevertheless it will not take much to keep it hot. 
What is exactly meant by this expression, a great deal of 
` heat?" It seems to me a very loose expression, and yet I 
am constantly hearing it made use of by well-informed 
engineers. 

Does it refer to the rate at which the heat energy is 
applied, or does it refer to ‘the total number of calories 
supplied, irrespective of time ? l 

Although the above questions may appear to you of a very 
elementary character, I am, nevertheless, of opinion that 
their discussion may bring to light some facts of very prac- 
tical importance, that are, as yet, but too little appreciated, 
even in the scientific world. 

C. Orme Bastian. 


London, E.C., December 12th, 1910. 


Appointment of Canvasser. 


I shall be glad if you will allow me to trespass on your 
valuable space for the purpose of bringing to notice the 
following :—Comparatively recently I replied to an adver- 
tisement of a vacant position with a borough council (value 
£150 per annum) in the ordinary way, enclosing copies of 
testimonials, &c. After hearing nothing for a period of 
three weeks, I received a letter to the effect that the council 
had decided to re-advertise the position at an increased 
salary, and that no further application on my part would be 
considered. It would appear from the foregoing that in all 
probability the applications received no consideration from 
the engineer, and consequently it was merely a waste of time 
to apply. It would be interesting to know if any of your 
readers have had similar experiences. 

H. C. 


I am enclosing herewith copies of correspondence that 


has passed between myself and the officials of the Borough 
of Hampstead in answer to an advertisement in your paper. 
This correspondence may be of interest to the public in 
general, and to the readers of your journal in particular. 

The reply of the Borough Council seems to me exceedingly 
strange, and the sequel will be of much interest, especially 
to those who, like myself, are precluded from again 
applying. 

Applicant. 

[ Both these letters refer to the same appointment. The 
position is sufficiently explained without our printing the 
correspondence enclosed by “ Applicant "—who, judging by 
his statement of experience, appears to be qualified for a 
post much superior to that in question. The procedure 
adopted by the Council is certainly peculiar—Eps. E. R.) 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Waterproof Lamp Joint. 


Mr. Barnes Kay, of Haslingden, informs us that he has introduced 
and provisionally protected a rubber band for slipping over the 
socket portion of a lampholder, by which means it is claimed that 
a damp, acid and waterproof joint between lamp and holder is 
obtained. The arrangement has been successfully used for street 
lighting and in various works, and the sales agency is held by 
MESSRS. H. A. JACKSON & Co., of Caxton Works, Salford. 


Oil-Immersed Motor Starters. 


Messrs. A. REYROLLE & Co., of Hebburn-on-Tyne, have just put 
on the market a new line of motor starters, to meet the demand 
for cheap but reliable accessories of this description. The resist- 
ances are wound with wire of a special alloy, and are immersed in 
oil. All the contacts are under the influence of a powerful blow- 
out magnet, which at the same time acts as a no-volt coil. The 
provision of a magnetic blow-out on small starters is, of course, 


unusual, but the makers are of opinion that it is justified 
by the small amount of attention required to the contacts. These 
starters are totally enclosed, as illustrated, and are very suitable 


Fig. 1.—SMALL MOTOR STARTER. 


for dusty and wet locations. Up to the present, Messrs. Reyrolle 
have designed them in two!sizgs—namely, up to $ H.P. and up to 
2 H. P., for any voltage up to1500 ; other sizes are being designed. 


Lamp Dimmers. 


_ Messrs. Donovan & Co., of 12, Barwick Street, Birmingham, have 
introduced a patent “dimmer” or resistance switch for turning 
down lamps in sick rooms, &c., in which graphite is not employed. 
the registance element being practically indestructible. One of 


FIG. 2.—Donovan's DIMMER, 


these dimmers was recently immersed in water for 48 hours, then 
taken out and connected in circuit; in a few minutes it regained 
its full effectiveness, and it now shows no sign of injury. 

The accompanying figure shows one of the standard patterns 
with five steps ; the dimmer is made in five sizes, for lamps taking 
from 50 to 200 watts, A.C. or D.C. 


Benjamin Reflector Fittings. 


THE BENJAMIN ELECTRIC, LTD., 1A. Rosebery Avenue, E. C., are 
bringing out a type of fitting of new design for use with high 
candle-power metal-filament lamps. The reflectors are of vitreous 
enamelled steel. The porcelain interiors are in two parts, particular 
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regard being given in the design to secure easy access in wiring and 
to obtain the widest possible separation and good insulation of 
current-carrying parte. The reflector fittings are particularly 
adapted for use in places subject to severe atmospheric conditions or 
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FIG. 4.—EFFECT OF REFLECTOR. 


to hard usage. No outer globe is necessary. The fittings are made 
in three styles, each fora particular purpose. Fig. 3 shows a 300-C.P. 
lamp with a 16-in. reflector ; and curves comparing the light dis- 
tribution of a 100-watt lamp without a reflector and when used 
with the 16-in. Benjamin reflector fitting are given in flg. 1. 

This fitting is also made with a bowl-shaped reflector (12 in. in 
diameter) which is especially useful over machinery, &c., and for 
outside shop-window lighting. 


The E. A. C. Automatic Starter. 


TRE ELECTRICAL APPARATUS Co., LTD., of Milford Works, 
Queen's Road, Battersea, S. W., have brought out a new automatic 
starter, of which the principal feature is the combination of starter 
and solenoid main switch in one piece of apparatus, actuated by the 
same solenoid. Its construction and operation are as follows: 
Two levers working on the same spindle are held together by a 
powerful hub spring. The upper lever is attached to the core of 
the solenoid, and carries the main contactor ; the lower arm carries 
the carbon and copper plungers, which slide over the starting 
contacts, and is directly attached to the dashpot. When the solenoid 


Fig. 5.— E. A. C. STARTER, 


is energised by closing a tumbler switch, tank switch, or reverser, as 
the case may be, the upper lever is pulled up with a snap, closing 
the main contact and starting the motor with all resistance in. 
The spring between the two levers is now in tension, and the lower 
lever slowly follows the upper one, being retarded by the dashpot. 
As it slides over the contacts the starting resistance is gradually 
cut out until the motor attains full speed. Adjustment is provided 
in the dashpot to give any desired rate of acceleration. 

An important point in connection with the E.A.O. starter is its 
positive action ; this is attained by the use of a very strong solenoid 
and spring. As the solenoid is only fully energised for about half 


a second, after which a high resistance is inserted, the operating 
current is reduced to a negligible quantity. On failure of supply, 
the solenoid releases the main lever and the circuit is broken, both 
levers flying back to the "off" position. It will be noticed that 
the main lever breaks and makes the cirouit, and for this purpose 
is provided with a carbon auxiliary contact and magnetic blow-out. 
The lever which slides on the contacts never breaks the circuit, and 
arcing on the contacts is thus avoided ; this arcing was formerly a 
great source of trouble with automatic starters. 

In the new E.A.C. automatic starter there is a great saving of 
space and cost, and at the same time a considerable improvement 
in efficiency. 


Patent Filling Apparatus. 


A new filling apparatus, for filling bottles, drums, &c., is being 
placed on the market under the Alison-Broadhurst patents. In 
this machine the filling valve cannot be opened until the receptacle 
to be filled is in the correct position; when it is so placed, the 
valve automatically opens and delivers the required quantity into 
the receptacle, the valve closing automatically at the proper time. 
The machine is fitted with an automatic quick-action scale, which 
ensures sharp cut-off and accurate weighing, and the mechanism 
is very simple, so that it is readily mastered by an unskilled 
workman. The machines are made in several patterns, and are 
supplied only by Messrs. WALLACH Beros., LTD., of Royal London 
House, Finsbury Square, E.C. 


Christmas Lamps. 


THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., LTD., have introduced a series of candle lamps for Christmas- 
tree decoration. These lamps give a much better effect than the 
old-fashioned candles, are infinitely safer, and have the advantage 
of being free from smell and mess. They will, of course, burn as 
long as required—a vast improvement over the old candles, which 
require renewing every hour or so if continuous illumination is 
desired. 

The lamps are sold in sets, each set consisting of 20 11-volt 
flame-shaped incandescent lamps, with holders and clips for attach- 
ing the lamps to the branches of the Christmas-tree. Each holder 
is provided with flexible connectors, enabling the lamps to be easily 
connected in series to suit the voltage of the supply. A length of 
flexible insulated wire and a plug adapter, for fitting to a lamp- 
holder, are also provided. The lamps can be obtained from the 
Supply Department of the company at 3, West Street, Charing 
Cross Road, W.C. 


LEGAL. 


THE BRITISH, &C., AUTOMATIC LIGHTING CONTROL Co., LTD., 
v. HUTCHINGS. 


In the Chancery Division before Mr. Justice Swinfen Eady, an 
action was brought by the British, Foreign and Colonial Automatic 
Lighting Control Co, Ltd. Holdenhurst Road, Bournemouth, 
against Mr. William: Ernest Hutchings, also of Bournemouth. 
The plaintiff company claimed an injunction to restrain .the 
defendant for & period of two years from November 21st, 1908, 
when defendant used to be employed by plaintiffs, from, directly or 
indirectly, being interested or concerned in the manufacture or 
sale of any automatic apparatus for controlling the lighting or 
extinguishing of electric or other street lamps in any town or 
district in England in which a local authority or electric lighting 
or gas company were, or had been, the customers of the plaintiffs at 
or prior to the termination of the defendant's employment by them. 
They also sought to restrain defendant from soliciting or taking 
orders for such apparatus under similar circumstances. 

MR. PATTERSON appeared for the plaintiff company, and said 
that when a motion was made for an interim injunction, Mr. Owen 
Thompson appeared for the defendant, but that counsel had been 
informed that he was not now instructed to ap : 

Defendant's name having been called in the Court, and therc 
being no response, Mr. Patterson opened the case. 

Evidence was called in support of counsel's statements. 

His LoRDSHI held that plaintiffs had proved the breach of the 
agreement, and were entitled to judgment. Of course, he said, the 
two years had expired, and therefore plaintiff company did not 
require the injunction, but they were entitled to damages, and he 
would grant an inquiry as to those. Plaintiffs would also get the 
costs of the action. 


NATIONAL ELECTRIC FREE WIRING Co, vr, CANTERBURY 
CORPORATION. 


THE appeal which was down for hearing in the King's Bench 
Divisional Court on Thursday, last week, has been withdrawn, the 
company agreeing to pay the costa of the Corporation. The case 
arose under a claim by the company against the Corporation for 
£25 for free-wiring rentals, which, they contended, were due to 
them under an agreement entered into in 1898. The £25 was due 
in respect of à house wired by the company at the request: of the 
then occupiers, who signed an agreement to pay the company ld. 
per unit of energy used in the house. The occupiers had since 
died, or ceased through other reasons to occupy the house in question ; 
conse juently, none of the wiring rents had been received by the 
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Council The company sought, nevertheless. to make the Council 
liable for the payments. At the hearing the whole agreement waa 
held to be void. This decision will apparently affect, without 
limitation or distinction, all the existing cases in the City where the 
Free Wiring Co. have wired houses under that agreement. 


THE MARCONI PATENT CASE. 


Ix the Chancery Division, Mr. Justice Parker, on Monday last. 
commenced the hearing of the action of Marconi and Others r. The 
British Radio-Telegraph and Telephone Co., by which the plaintiffs 
sought an injunction and other relief in respect of an alleged 
infringement by the defendants of three of their patents. 

The plaintiffs were represented by Mr. Astbury, K.C., Mr. 
Walter, K.C., and Mr. Gray, instructed by Hollams. Son, Coward and 
Co. ; and the defendants by Mr. T. Terrell, K.C., and Mr. Colefax, 
instructed by Mr. Hudson Matthews. 

For the purpose of the trial a complete Marconi installation had 
been fitted up in the Court, with an aerial wire fixed to an iron 
ornament on the clock tower. 

In opening the case, MR. ASTBURY said that Mr. Marconi and his 
company sought relief for the infringement of three patents 
that belonged to Mr. Marconi and the company. The patent that 
they had first to deal with was one known as the four sevens— 
No. 7,777 of 1900. The other two patents were dated 1902 and 
1907 respectively. He would deal first with what had in fact been 
done by Mr. Marconi's system apart from any scientific explanation 
ns to how it acted, and he would then so far as he was able put the 
Court in possession of the scientific theory and facts which were 
necessary and incidental to the system, and would explain exactly 
what was scientifically known and had been done up to the date of 
the first patent of Marconi. The four sevens patent was a patent 
covering the whole consideration, and if it was shown that the 
defendants had infringed that. there might not be any necessity to 
deal in detail with the other two. 

Mr. TERRELL suggested that it might be advisable to deal with 
the first patent before going into the others. 

MR. JUSTICE PARKER said that if the parties liked he would not 
dispose of the other two until he had given judgment on the first. 

Mr. ASTBURY said he hoped in that case to finish this sittings, 
but he was not very sanguine. The real difficulty in the case was 
to understand what they were talking about—what was the 
language they were using. In the first place, therefore, he pro- 
posed to give a very short history of what in fact had been done in 
relation to the Marconisystem. The plaintiff company was formed 
in 1897, and its managing director was Mr. Marconi. In 1901 an 
agreement was, for the first time, made between Marconi and the 
Admiralty, under which the Admiralty took a licence for the use 
of the Marconi invention. In 1904 an agreement was entered into 
between the plaintiffs and the Postmaster-General relating to 
facilities for the collection. transmission and delivery of wireless 
messages, and by a later agreement it was arranged that the Post- 
master-General should acquire, with certain exceptions, the land 
stations in the country that had been erected for the purpose of 
sending and receiving wireless messages. To-day the position was 
that the whole of the land stations in the United Kingdom, with 
the exception of those of the Marconi Co. at Galway, and Poldhu, 
in Cornwall, belonged to the Post Office, and they were worked by, 
or on behalf of, the Post Office. In 1905:a somewhat similar 
arrangement was made between the plaintiffs, the Board of 
Trade and the corporation of the Trinity House, and under those 
agreements the plaintiff company had fitted up wireless stations at 
various places mainly for lightship installation and for the pro- 
tection of the coast. In 1903 the increased use of wireless 
telegraphy led to an international conference at Berne, but no 
definite arrangement was made at that time, because certain 
propositions were put forward by other countries that could not be 
accepted by this. Having, however, regard to the arrangements 
that had been come to between the Marconi Co. and the Govern- 
ment, and partly for the purpose of enabling an arrangement to be 
come to with other countries, the Wireless Telegraph Act was 
passed. By that Act the installation of wireless telegraph 
apparatus without a licence from the Postmaster-General was for- 
bidden. It was important to notice the terms on which the 
Post master-General's licence was granted. The first condition was 
that the apparatus must be of the character specified in the 
schedule of the licence; secondly, the apparatus must be 
syntonised ; thirdly, that all English vessels must be so equipped 
as to be capable of using a wave length of 300 metres, or so much 
longer, not exceeding 600 metres, as the Postmaster-General would 
license. The object of that, said counsel, was that the War Office 
for the purpose of its battleships used a longer wave length, 
and the Post Office, acting in conjunction with the War Office, 
provided that no ordinary merchant ship should use a wave 
length which should interfere with the War Office wave 
length. The fourth condition of the licence was that the 
speed of transmission should not be less than 12 words a 
minute under ordinary circumstances. In 1896 Mr. Marconi took 
ont his first patent, and it was in fact the first taken out in the 
world for, or in connection with, wireless wave telegraphy. In 
England, in 1896, he conducted a series of experiments on Salisbury 
Plain in the presence of British officers. He then gota message 
over the distance of 11 miles, but in 1897 he covered a distunce of 
+ miles, which distance. in the same year, was increased to 8 miles 
in the presence of a German professor named Slaby, whose name 
might come into prominence in the course of the case. At the end 
of the year 1897 the first Marconi station was erected in thi. 
country, and messages were exchanged over a distance of some 1 4 


or 15 miles. In the following year an installation was made 
between Osborne and the Royal Yacht, enabling Queen Victoria to 
be in constant communication with her grandson, the then Prince 
of Wales, By this time the Marconi system had given evidence of 
becoming a commercially operative process. In 1899 the distances 
had been largely increased, and the Marconi system had begun to 
be fitted in British-owned ships. It was fitted on British battle- 
ships, the number of land stations was increased, and Marconi 
apparatus was sent out to the Boer war and used in the field. Also 
in the same year the Government of the Sandwich Islands 
had them connected by wireless telegraphy. That was in 
October, 1899, and the next year was the year of 
the first patent upon which the plaintiffs were suing. 
In 1900 the system was approved of by the Nord-Deutsche Lloyd 
Co., and they had it installed on all their liners. In that year an 
advance in distance was made to 1,800 miles, and Cornwall was 
connected with Newfoundland. In 1902, or the following year, the 


Canadian Government entered into an agreement with the Marconi 


Co., and from that time onward a number of Marconi stations, 
about which he need not give particulars, were erected all over the 
world. In 1904 the Russian Government took up the system, and 
he believed it was largely used during the Russo-Japanese war. In 
1905 the Post Office accepted telegrams for ships at sea, and at 
the present day every English battleship had adopted the Marconi 
system. Every large liner had it, and the number of land and ship 
stations in the country was very large. He now came to the really 
difficult part of the case, and he proposed to give his Lordship the 
state of scientific knowledge at the date of the patent, and what 
the patentee had really done. Now in this great tuning patent 
a claim was put forward by Marconi under which he was enabled 
not only to get an enormously greater amount of energy to send 
messages into space, but was also enabled to combine together 
in such apparatus two portions, by the combination of 
which a long and consistent series of waves could be 
sent out instead of one big wave field. Mr. Marconi 
invented apparatus which should be a good radiator, and 
at the same time a good oscillator. Counsel proceeded to 
explain in detail what he considered ether to be, and said that it 
was experiments with regard to it that led to the electro-magnetic 
theory of light. The theory was that the ether waves were the 
same and obeyed the same laws as light. The necessity for con- 
tinuity in the waves or oscillations for Marconi's purpose was 
obvious, because, travelling at the rate of 186,000 miles a second, if 
one wave was sent a second behind the other, there would be a break 
of 186,000 miles. That was the knowledge of the world down to 
1894. Noone had ever attempted to use these waves for the pur- 
pose of sending a message. In 1892 Sir William Crookes published 
an article in which he suggested the possibility of using Hertz 
waves for telegraphic purposes. 

Mk. ASTBURY was proceeding to refer to an action brought by 
the Marconi Co. against a wireless company in the United State 
but this was objected to by Mr. TERRELL. 

Mr. ASTBURY said he only desired to use those proceedings as 
showing that the patent was then in use in America. Continuing, 
counsel said that in the year 1894 Sir Oliver Lodge gave a lecture, 
first in London and then at Oxford, and that lecture was relied upon 
as an anticipation of the Marconi patents. The lecture. was headed, 
“ The Works of Hertz and his Successors.“ In that lecture Sir Oliver 
Lodge confined himself to describing Hertz's experiments and 
Hertzs idea of the physical properties of his electrical waves. 
He did not suggest, still less show, any means of applying this par- 
ticular knowledge to wireless telegraphy. All he did was to show 
by ocular demonstration the existence of these waves. To do this 
he deflected by means of these waves a galvanometer needle over a 
distance of two yards. That, counsel submitted, could not in 
any way be said to anticipate what Mr. Marconi had done. About 
this time Mr. Marconi was himself making experiments. What he 
did from the very commencement was to try and apply the existing 
knowledge for the purpose of transmitting an intelligible message. 
and nothing of the kind had been attempted before. The ooherer 
used by Sir Oliver Lodge was only two yards away, and was opera- 
tive to any impulse that would have operated anything. It was 
perfectly useless for conveying any kind of signal. At the time 
of Sir Oliver Lodge's lecture Marconi was satisfied that to get an 
effective signal he must have a transmitter and receiver which 
were sensitive at à much longer distance than anything that had 
previously been thought of, and must also have an infinitely more 
sensitive detector of the ether waves. To do these two things he 
first of all earthed his aerials. There was some extraordinary con- 
nection which no one understood between the earth current and 
the ether waves. Allthey knew was that it existed, and test it in 
whatever way you could, the more perfect the earth conductor was 
the longer you got your message. Take, for instance, 8 
station in the tropics, where half the year it was absolutely 
dry and the other half wet. A station with only enough 
energy to send the messages during the wet part of the 
year would not send messages during the dry part of the year. 
What wus the interconnection between the two no one knew, but, 
as a matter of fact, it existed. The energy required to send a mes- 
gaye across the sea was lesa than along a corresponding space of 
dry land, and everybody knew that the sea was a good conductor. 
Yet, notwithstanding the enormous advance that had been made 
since 1596. there were still people in this country who said that 
Marconi had never invented anything. though his inventions had 
been accepted in every other country in the world, and in every 
other country in the world he had been honoured. Mr. Marconi 
had taken some hidden and difficult scientific facts, and had applied 
them to the advantage of mankind in a practical way. The second 
thing which he did was to get his detector, which could at all 
times detect the presence of the wave, 


Vol. 67. No. 1,725, 8 16, — THE ELECTRICAL REVIEW. S | o 981 


At the sitting of the Court on Tuesday, MR. ASTBURY said that 
before proceeding with his case he wished to correct a statement 
that had appeared in the newspapers. Dealing with Sir Oliver 
Lodge's paper in 1894 on the works of Hertz, he said that in that 

paper Sir Oliver had not suggested, nor had he contributed anything 
to, wireless telegraphy. The newspaper had left out the date 1894 
and had said that Prof. Lodge had contributed nothing to tele- 
graphy. That, of course, was absurd. After the date of the 
plaintiffs’ first patent in 1896, Sir Oliver Lodge had worked in 
the field of wireless telegraphy. and had produced a system of 
wireless telegraphy of his own. Continuing, Counsel said 
the object of the transformer in the Marconi instrument was 

to get the reduced current in the aerial. It was not a 
stepping-up or stepping-down transformer. The real thing that 
he wanted to do was to get locked together a good radiator with a 
consistent oscillator. What he wanted to do was to get a consistent 
oscillating current in the closed circuit. If you got an open 
circuit controlled by a closed circuit you could force vibration on the 
open circuit. Tesla had the idea that you could by that means 
make incandescent lamps glow, and to some extent he succeeded, 
but that was not Marconi. What Marconi aimed at was persistency 
of oscillation with sufficient impulse. That was his patent, and 
there was no question of disconformity. The second patent was 
for a magnetic detector instead of an ordinary coherer. The 
defendants’ was exactly the same as the plaintiffs’ except that they 
used a double transformer instead of an auto-transformer. 

Mk. TERRELL said that the defendants’ earthing was totally 
different to the plaintiffs’. 

Mr. ASTBURY said the only difference was that the defendants 
used an auto-transformer instead of a double-coil transformer. In 
all other respects, the defendants’ was an absolute copy of 
Marconi's. When Marconi made a detector the defendants copied it. 

Mh. TERRELL said that was not quite fair. They were not trying 
the detector case now. 

Mr. ASTBURY said that he was entitled to mention it, because 
the question was whether there was a detector or a magnetic 
coherer. 

Mr. TERRELL suid that his case was that either was an antici- 
pation. The defendants said it was not an invention of Marconis 
at all. 

Mk. ASTBURY said that he was glad to have that admission. In 
conclusion, he submitted that Marconi's object was to get a higher 
frequency and to get more energy than had ever been previously 
attained, and this he had done. The defendants had taken his 
invention, and had not made any alteration in it except that they 
had a different transformer, and he submitted that plaintiffs were 
entitled to relief. 

Mk. JAMES SWINBURNE was the first witness called for the 
plaimtiffs. Examined by Mr. WALTER, he explained in detail the 
Morse system of signalling, and electromagnetic induction. By 
induction they could get a wave to pass from one wire to another, but 
the force decreased so rapidly with the distance to be traversed, that, 
so far as he knew, induction had never been used for any practical 

‘purpose. 
(Zo be continued.) 


NATIONAL ELECTRIC CONSTRUCTION Co. r. THE MAYOR, &C., OF 
CANTERBURY. 


In the King’s Bench Divisional Court, on Thursday, December 8th, 
before Justices Darling and Bucknill, this case was mentioned. 
It was a plaintiff's appeal from the decision of Deputy-Judge 
Haigh, in the Canterbury County Court. Mr. H. J. Robertson, for 
the appellants, intimated that his clients did not desire to go on 
with the appeal, and wished to withdraw. Mr. Hohler, K.C., for 
the other side, asked that, under the circumstances, the appeal 
. should be dismissed, with costs. The Court,allowed the appeal to 
be withdrawn, with costs. 


CLEVELAND AND DURHAM ELECTRIC POWER Co. 


MR. JUSTICE NEVILLE heard on Tuesday last a petition by this 
company for a reduction of its capital. The particulars have been 
fully reported in our City Notes.“ 

His LORDSHI sanctioned the reduetion as proposed. 


PAISLEY DISTRICT TRAMWAYS 
ARBITRATION. 


THE following is a copy of the award by Mr. Robert Hammond in 
this matter: 

** 1. That the rates to be paid by the Paisley District Tramways Co. 
to the Paisley Corporation for the supply of electrical energy for 
the tramways for a period of seven years from August 16th, 1910, 
ghall be as follows, videlicet :— 

For each year of the period a fixed sum of £4 158. per kilowatt 
of the maximum power delivered to the tramway feeders during 
the year and determined as hereinafter mentioned, and, in addition, 
subject as hereinafter mentioned, a sum of '47ód. (475 thousandths 
of 1d.) per unit for all unita delivered to the tramway feeders and 
motered at the generating works. 


2. The maximum power delivered to the tramway feeders 
during any year shall be taken to be the average power delivered 
to the tramway feeders during that period of 30 consecutive 
minutes in which the electrical energy supplied to the company is 
a maximum for the year. And, whereas, in fixing the above prices 
the Arbiter has, infer «lia, been guided by the cost of coal and other 
fuel for the year ended May 15th, 1910. And whereas during such 
year, as shown by the Corporation’s published accounts, the cost of 
coal and other fuel was £3,294 15s. 3d., and the number of units 
generated was 3,035,698, and the quantity used on works 408,936 
units, and, therefore, the quantity delivered to the feeders 2,626,762 
units, and the resultant cost per unit delivered to the feeders was 
301d., he further awards and directs that the aforesaid 475d. per 
unit payable by the Tramway Co. shall in each year be increased 
or decreased as the case may be by an amount equal to the differ- 
ence between the actual cost per unit delivered to the feeders of 

coal and other fuel to the Corporation in that year and ‘301d. 
per unit.’ 
“The Arbiter also directs that, pending the determination of the 
amount of the maximum power and of the coal cost each year, 
monthly payments on account shall be made by the company to the 
Corporation as follows:—£275 in respect of the Kw. charge. 

"475d. (475 thousandths of Id.) per unit for all units supplied, and 
the necessary adjustments of the account shall be made at the end 


_of each complete year. 


"For the determination of the average power referred to 
&bove, the Arbiter has assumed that an integrating wattmeter 
wil be employed, so arranged with auxiliary mechanism, that 
it will automatically record the maximum consumption of 
electrical energy during periods of 30 consecutive minutes, the 
number of KW. of average power being twice the number of 
unite so recorded." 


BUSINESS NOTES. 


Our Issue of December 30th—Notice to Advertisers. 
—Will advertisers kindly take special. note of the announcement 
appearing on page 9 (Supplement) of this issue? Owing to the 


Christmas Holidays new copy and alterations to existing displayed 


advertisements will require to be in the hands of our Advertisement 
Department by the morning of Friday, December 23rd. 


Onewatt" Lamps.—Messrs. SIEMENS BROTHERS 
DYNAMO WORKS, LTD., Tyssen Street, Dalston, N. E., advise us that 
they are shortly placing on the market a rauge of 50-c.P. 
" Onewatt " lamps for 100 to 130 and 200 to 250-volt circuits, for 
street lighting only.. We understand that these lamps. will be of the 
same high quality as the other types of " Onewatt" lamps already 
placed upon the market by Messrs. Siemens, who are making a 
speciality of street- lighting. schemes with high efficiency drawn- 
wire tungsten lamps of the " Onewatt " type, as will be seen from 
our Contracts Closed columns. 


Bowling Green Lighting. — An enterprising hotel 
keeper at Redditch has had his bow ling green illuminated by means 


of high candle-power Osram lamps, to enable patrons to con- 


tinue their play after dark. and, naturally, the idea has proved a 
very popular one. Ample light for the purpose is obtained by 
means of five 200-C. P. lamps, suspended from bracket arms attached 
to scaffold poles, one at each corner of the green and one suspended 
from the centre of a steel wire stretched right across the green. The 
wire is carried round the sides of the green on insulators and con- 
trolled by a D. P. switch and fuses fixed by the door leading from 
the hotel. The green, which measures 45 yds. X 25 yds., is 
well illuminated. 


5 Arcoflame" Lamps.—Merssrs. J. & H. GREVENER, 
Eldon Street House, E.C., announce & number of improvements and 
new features in their Arcoflame” lamp. The A. C. lamp is fitted 
with a single electromagnetic cut-out which cuts the lamp com- 
pletely out of circuit immediately the main current fails from any 
reason. The friction-clutch in the gear is also claimed to be a 
decided advantage. The D.C. lamp is mounted with a substitutional 
resistance complete with the lamp, and is actuated by an improved 
type of contact which is understood to be safe and certain in action. 
An arrangement for overcoming carbon trapping is also a notable 
feature. 


Faraday House.—We have received from the Electrical 
Standardising, Testing and Training Institution, Southampton 
Row, W.C., a copy of the scale of fees for their testing department, 
which has just been issued. Some pictures appear of the standard- 
ising room, the machine tools workshop, and the engine room. at 
Faraday House. 


Enterprise in Hungary,—It.is mentioned in the report 
for 1909-10 of the Telephon Fabrik, formerly J. Berliner, that the 
development of the company's Hungarian undertaking makes it 
desirable that an independent company should be formed in 
Hungary. A few days before this report was published a Berlin 
newspaper announced the proposed establishment of a Hungarian 
company, with a share capital of from £62,000 to £83,000 for this 
purpose, and it is suggested that the explanati ion is afforded out of 
consideration for contracts to be allocated by Hungarian telephone 
and railway authorities, 
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Buenos Ayres Awards,—The exhibit which Messrs. 


A. REYROLLE & Co., LTD., had on the stand of their Buenos Ayres 
agents at the Railway and Land Transport" Exhibition, Buenos 
Ayres, has been awarded a Diploma of Honour. 


Correction.—Our readers have probably observed a slight 
printers’ error—the dropping of a decimal point, which makes all 
the difference in the world—in the advertisement of MEssRs. 
SIEMENS Bros. & Co., LTD., appearing on page 23 of our advertise- 
ment supplement last week. The switchboard instruments there 
shown, are, of course, accurate within 1°6 (14) per cent., not 15 per 
cent. 


Catalogues and Lists,.—Mrssns. A. P. LUNDBERG 
AND Sons, 477-487, Liverpool Road, Islington, N.—Revised illus- 
trated price list, S 26 (10 pages), in their usual form, describing 
their Pivot " tumbler switch and particularising a new Reliable 
push-button ‘‘ pivot" switch. Also list S 25 (revised), of 10 pages, 
relating to Pivot intermediate switches. 

THE CRYPTO ELECTRICAL Co., 155/159, Bermondsey Street, 
London, S.E.—Descriptive priced circular of their D.C. rotary 
transformer for lighting cinematograph arc lamps. 

THE KEY ENGINEERING Co., LTD., 4, Queen Victoria Street, 
London, E.C.—36-page booklet containing full particulars of the 
constructional details of Erhardt & Sehmer double-acting four- 
cycle gas engines. 

Messrs. W. H. PALFREYMAN & Co., 17, Goree-Piazzas, Liverpool. 
Card drawing attention to their hydro-carbonated bone-black for 
case- hardening. 

MESSRS. WARD & GOLDSTONE, Sampson Works, Salford, Man- 
chester.—New price list of a number of "lines of safety." These 
include à new Board of Trade hand-lamp for domestic purposes, 
being of a lighter pattern than their “Guardian” type. The 
" Handshield " plugs are particularised, also the Isogrip work- 
shop flexible cord, and the '' Isogrip " lampholder. The " Guardian" 
pendant holder is likewise listed, &nd the firm are also supplying 
tumbler switches mounted in or on iron boxes with exposed 
earthing device. : 

THE NORTH-WESTERN ELECTRICAL APPLIANCE Co., Cathcart, 
Glasgow.— New price list of the North-Western arc lamp lowering 
gears, winches, &c., which we understand have been adopted by the 
Admiralty and have a steadily increasing sale both at home and in 
the Colonies. A large sheet of illustrations of the gear brings out 
the essential parts by means of colouring. 

THE OERLIKON Co.s British and Colonial Office (Mr. G. 
Wüthrich), Oswaldestre House, Norfolk Street, London, W.C.— 
Illustrated leaflet describing the Oerlikon three-phase enclosed 
motors with forced ventilation. 

Messrs. W. LiLEY X Co., 18, Renshaw Street, Liverpool.— A 
number of blotter cards for the desk. 

THE BRITISH PROMETHEUS Co., LTD., Salop Street Works, 
Highgate, Birmingham.—Priced cards showing two of their new 
designs of electric radiators and convectors. One is a convector 
constructed in cast-iron, finished matt black, and having a loading 
of 1,000 watts. It is fitted up on the Prometheus” strip system. 
The other is a luminous radiator constructed in wrought iron, matt 
black finish. In this radiator no switches are provided, the wiring 
being done direct to the lampholders. Both of the foregoing are 
exceptionally cheap lines. 

MESSRS. JOHN J. GRIFFIN & Sons, LTD., Kingsway, London, 
W.C.—''Griffin's Scientific Hafidicraft" is the title of a large and 
imposing volume of over 1,000 pages, in which are profusely and 
clearly illustrated, briefly described, and clearly priced, an enormous 
variety of scientific apparatus manufactured and sold by the 
Messrs. Griffin. We cannot pretend to do more than indicate in a 
general sort of way the nature of the contents. The book is 
divided up into three parts. Part I covers such things as laboratory 
furniture, measuring apparatus, microscopes, apparatus for applied 
mechanics, wood and metal workiny tools, drawing instruments, 
engine indicators, &c. Part II is sub-divided into two sections par- 
ticularising apparatus for sound and heat students and inves- 
tigators. Part III is also sub-divided, its respective sections 
covering apparatus for (a) frictional electricity, (^) magnetism, («) 
voltaic electricity. The last sub-section alone occupies some 300 
pages, and it is concerned with such things as battery material, 
measuring instruments, condensers, selenium cells, bells, telephones, 
telegraphs and wireless telegraphy, lamps, electrochemical appa- 
ratus, electro-plating apparatus, electric furnaces, electric heating 
apparatus, electro-medical apparatus, X-ray apparatus, Tesla appa- 
ratus, and so on. 

Messrs, HOME & ROWLAND, Troughton Road, Charlton, Kent. 
— Calendar for 1911 with tear-off monthly slips. A couple of cir- 
cular prints in colour enable one to contrast the old H.M.S. Victory 
with the modern Dreadnought. 

MEssRS. ALDOUS & CAMPBELL, LTD. 21, Lower Bland Street, 
Great Dover Street, London, S.E.—We have received a new series of 
" blotters" issued by the firm, showing their works and some of the 
lifts supplied by them, including electric push-button control 
passenger lifts, electric goods lifts, and electric service lifts, and 
drawing attention to their inspection and maintenance department. 

THE ELECTRICAL AND ENGINEERING SUPPLIES Co., LTD., 36-37, 
Upper Thames Street, London. E.C.—A number of leatlets, One is 
particularly timely as it describes, illustrates, and states prices of. 
decorative outfits particularly suitable for lighting Christmas 
trees, and for shop window displays. Allthe live parts areentirely 
enclosed and can be sent out ready wired for putting in position at 
u moments notice. One type is fitted with candle lamps. Copies 
of the circular can be obtained by any firm in the trade. Other 
lists received show electric flashing signs, electrically illuminated 
wooden letter signs. and so on. 


MESSRS. SIEMENS Bros. DYNAMO Works, LTD., Dalston, N.E.— 
Eight-page pamphlet dealing with tantalum electric lamps and 
Holophane reflectors and fittings. Illustrations are included of a 
few installations in which tantalum and Onewatt lamps are 
used in conjunction with Holophane glass ware. 

THE GRONDAL KJELLIN Co., LTD., 20, Abchurch Lane, London, E.C. 
—Leafiet describing with drawings their Paragonelectricsteel furnace. 

THE PEEL-CONNER TELEPHONE WORKS, LTD., Midland Bank 
Chambers, Queen Victoria Street, London, E.C.—No. 1 Bulletin 
(52 pages) just issued by this company forms the first part of a 
complete text-book, which is intended to cover the whole field of 
telephony, that will be published by them in a number of sections. 
for the set of which a stiff binder will be prepared. The 
bulletin before us is excellently produced, with half-tone illustra- 
tions of a high class printed on art paper. It is not only an illus- 
trated list of the Peel-Conner standard manufactures, with corres- 


- ponding code numbers, code-words, weights, measurements, and 


diagrams of the various circuits, but it is also a treatise on the sub- 
ject of magneto call telephones, with & description and illustration 
of each component part. The "Strongphone," the Shortphone, 
the Amalgaphone, magneto desk phones, extension bells, 
switches, transmitters, receivers, lightning arresters, and a lot of 
“little things that count,” are all well set out in the pamphlet. 


Book Notices,— Who's Who, 1911(10s. net); The English- 
woman's Year Book, 1911 (28. 6d. net): Zhe Writers and Artiste 
Year Book, 1911 (1s. net). London: Adam and Charles Black.—In 
Who's Who we have one of the most useful annuals, We do not 
think we have ever looked in it for information that ought to have 
been there without finding it, and, we have it in our hands many 
times in the course of a year. It is,in our estimation, the only pro- 
duction of its kind, and no library for men of affairs, and only 
those offices which do a very circumscribed sort of business, can 
exist for long without needing to know some of the things that 
are recorded here concerning leaders and others in almost every 
walk of life. In these days the Englixhwoman's Year Book must 
be enjoying a greatly increased patronage, for it is full of many of 
those things which every woman ought to know in regard to 
education, professions, gardening, art, music, sports, philanthropic 
organisations, women’s societies, and so on. The Writers aud 
Artists’ Year Book gives a good deal of information that should be 
serviceable to those who have MS. and illustrations for disposal, and 
want to know where they are likely to be acceptable, and about 
what they will get for them—if accepted. 

“The Distington Multiple Boiler Explosion and other Multiple 
Boiler Explosions.” By Edward G. Hiller. Manchester: The 
National Boiler and General Insurance Co., Ltd. Price 1s. 

“The Physical Review.’ Vol. XXXI, No. 65. November, 1910. 
Lancaster, Pa.: The Physical Society. 65 cents. 

"Annuaire International de l'Acétyléne, 1910-11." 
l'Office Central de l'Acétylene. Price 3 fr. 

Cours Elementaire d'Electricité Industrielle.“ By P. Roberjot. 
1911. Paris: H. Dunod and E. Pinat. Price 4 fr. 50. 

"Introduction à l'Etablissement des Lignes Aériennes de Trans 


Paris: 


port d’Energie Electrique." By Octave Cahen. 1910. Paris: 
Dunod & Pinat. Price 9 fr. . 
„Generatrices de Courants et Moteurs Electriques." By C. 


Gutton. 1911. Paris: Dunod & Pinat. Price 10 fr. 50. 

“Il Nuovo Cimento.” October. 1910. Pisa: Società Italiana di Fisica. 

“ Bulletin Scientifique de l'Association des Elèves des Ecoles 
Speciales.” November, 1910. Liége: Imprimerie Moderne. 

" Dynamo-Electric Machinery, Direct-Current Machines" By 
Samuel Sheldon and Erich Hausmann. London: Crosby Lockwood 
and Son. Price 10s. 6d. net. 

“ Electric Motors.” By F. B. Crocker and Morton Arendt. 1911. 
London: Crosby Lockwood & Son. Price los. 6d. net. 

„Principles of Wireless Telegraphy." By G. W. Pierce. 1910. 
London: Hill Publishing Co., Ltd. Price 12s. 6d. net. 

" The M.C.C. Chart of the Elements." Published by the Metallic 
Compositions Co., 333, Gray's Inn Road, W. C. Price 5s. (un. 
mounted), Ss. 6d. (mounted on linen). 


Dissolutions and Liquidations,—Turk Mica Maxu- 
FACTURING Co. LTD-—This company is winding up voluntarily, 
with Mr. J. S. Porter, Eldon Street House, E.C., as liquidator. À 
meeting of creditors will be held on December 21st. 

CHICHESTER AND District ELECTRIC SvPPLY Co. Ltp.—A 
meeting is called for January 13th, 1911, at Electrical Federation 
Otfices, Kingsway, W.C., to hear an account of the winding up from 
the liquidator, Mr. H. A. Stagg. 

RoBiNsSoN, BowMAN & CO, 17, Houghton Street, Liverpool. 
dealers in electrical fittings, brassware, hardware, &c.— Messrs. J. A. 
Robinson and S. Bowman have dissolved partnership. Mr. Robinson 
will attend to debts, and the business in future will be separately 
conducted by the respective partners named. 

THE WEST CROYDON ENGINEERING Co., motor, electrical and 
general engineers, St. Michaels Road, West Croydon.—-Mezers. E. 
Strutt and G. H. Gardner have dissulved partnership. Mr. Strutt 
attends to debts. 

MESSRS. Fozarp & HEWITT, electrical agents and engineers 
and textile machine agents, Springwood Avenue, West Bowling. 
Bradford.— Messrs F. Fozard and F. T. Hewitt have dissolved part- 
nership. Mr. Fozard attends to debts and will continue the business 
under the same style. 


Trade Announcements. —THE HAGEN ACCUMULATOR 
Works on Monday last removed their offices to Kimberley House, 
15, Holborn Viaduct, London, E.C. Their telephone number 
remains unaltered (12.832 Central). 

THE Cryrpro ELECTRICAL Co., of Bermondsey Street, S.E.. 
announce that owing to the rapid expansion of their business they 
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have again enlarged their factory, having outgrown their present 
accommodation, despite the fact that an addition was made just over 
a year ago of about 50 per cent. to their then available space. This 
is the fourth occasion during the last six years that accommodation 
has had to be increased. The firm's numbers in Bermondsey Street 
will be in future, 119, 155, 157 and 159. 

Mr. W. H. CLEGG, A. M. Inst. C. E. I., who has been with the 
Edison & Swan United Electric Light Co., Ltd., as District Super- 
intendent at their Leeds Depot for the past three years, has resigned 
to take up the position of commercial and sales manager of the 
Adams Watkin Co., Ltd. 

Messrs. DORMAN & SMITH have appointed Mr. F. A. Leonard as 
their representative for Lancashire, Yorkshire, Cheshire, Derbyshire 
and Nottinghamshire. 


To Instrument Makers,—Mr. T. V. d'Ornellas, 15, Calle 


de Lima, Chorillos, Lima, Peru, in the course of a recent interview 
with &n engineer from this country, said he would like to have 
catalogues of experimental, testing and scientific instrumenta, in- 
oluding oscillographs. He is consulting engineer to the Govern- 
ment, and has previously bought these elsewhere, not knowing 
that they were made in England of sufficient sensitiveness. We 
are sure that our well-known electrical and scientific instrument 
makers are not going to let one day more pass without putting 
their best and most effective literature, suitable for Mr. d'Ornellas's 
purpose, into the mail. 


Bankruptcy Proceedings.—Mn. GEOHGE PEARSON, 
Abbott Road, Poplar, and Southend-on-8ea.— The public examina- 
tion was held last week at the London Bankruptcy Court before 
Mr. Registrar Brougham. Accounts have been lodged showing 
liabilities £637, and assets consisting of £400 shares in G. Pearson 
and Sons, Ltd., returned as of uncertain value. In reply to Mr. 
Walter Boyle, Assistant Official Receiver, the debtor stated that in 
1902 he became interested in a patent electric battery, and in April 
of that year he formed “The London Electrical Syndicate, Ltd.,” 
with a nominal capital of £2,000; he was allotted £500 ordinary 
shares, with the appointment of managing director at a salary of 
£500 a year. When the batteries were placed on the market, many 
of them were found to be defective, and had to be called in, with 
the result that the company was wound up in September, 1907. 
The assets were purchased for £155 by his three sons, who con- 
tinued the business under the style of Pearsons, and employed 
him as manager at a salary of £100 a year. In January last the 
business was sold to a company registered as G. Pearson & Sons, 
Ltd.,“ with a capital of £2.000; witness was allotted £100 shares 
of the company, and was appointed managing director at the same 
salary as before, which position he held atthe date of the receiving 
order. In February he commenced to speculate in rubber shares, 
and after two months one of his brokers closed his account with a 
loss of £211. for which he obtained judgment in September last, 
and subsequently filed the petition upon which the receiving order 
was made. Witness attributed his failure and insolvency to losses 
on the Stock Exchange. The examination was concluded. 

W. G. EvERINGHAM, electrician, 37, Auckland Road, Ilford.— 
December 28th is the last day for receipt of proofs for intended 
dividend. Trustee, Mr. C. Mercer, Official Receiver, 14, Bedford 
Row, London, W.C. 

A. E. FELGATE and W. STOREY, electrical engineers, Reading.— 
A first and final dividend of 7d. in the £ is payable December 29th, 
at 2, Forbury, Reading. 

CHARLES HELLYER PEARSON, trading as Pearson & Co., at 514A, 
Mosley Street. and as the B. O. A.“ Engineering Co., at Stockton 
Street, Manchester: and as Pearson & Co., at 4. Manchester Road, 
Hyde, electrical engineer, &c.—A receiving order has been made 
on the debtor's own petition in the Manchester County Court. 
Recently a private meeting of the creditors was held when the 
bulk of those represented were in favour of accepting a com- 
position of 10s. in the £. One of the largest creditors, how- 
ever, would not agree, and consequently the debtor filed his 
petition. The liabilities amount to about £2,798, and the assets 
to a little over £1,000. 


LIGHTING and POWER NOTES. 


Argentina,—It is reported from Berlin that a Mr. Fol- 
patti has applied for a concession for an electricity supply under- 
taking in Buenos Ayres, where the German Transmarine Electricity 
Co. practically controls the situation from the supply point of view, 
for lighting and tramway purposes. At the same time the German 
company does not possess a monopoly, and it is this fact which 
has always caused it to be prepared for rival efforts, which are not 
regarded by the company as being dangerous. owing to the strong 
position occupied by the latter and to the local conditions. This 
is said to be particularly the case in respect of the new proposal 
for a concession, as in several of its principal points it only 
repeats the conditions embodied in the German concession, and as a 
practical and legal adviser of the town, to which the applicant has 
offered a comparatively small deposit, is declared to have suggested 
that the concession should not be granted. Apart from this ques- 
tion, the German company continues to proceed with new schemaa 
of extension in Buenos Ayres and in other places, and it is expected 
that a large issue of fresh capital will be made in connection with 
these developments in the course of the next few months) 


Australia,—The electric supply department of the 
Sydney Corporation is finding the Balmain Light and Power Supply 
Corporation & keen competitor in connection with the supply of 
current to the suburban municipalities. So far the city authorities 
have only been able to arrange with Annandale, whereas the private 
company has long term contracts, up to 50 years, with Petersham, 
Newtown and Glebe. Whatever may be the feeling between the 
two supply undertakings, it is at least satisfactory to see the area 
in which electric current is available rapidly extending.— Australian 
Mining and Engineering Heriew. 


Ballyclare.—On the evening of the 10th inst., the elec- 
tric lighting scheme was carried to completion. The contractors, 
Messrs. Curran Bros, Belfast, invited a large company to the 
generating station to witness the switching-on ceremony. 


Bognor.—The question of rescinding its application for 
a prov. order for E.L., and instead, supporting the application for 
an order by the Chichester Electric Light Co.. has been deferred by 
the U.D.C. pending the receipt of the terms proposed by the 
company. 


Bradford.— The T.C. has applied for a loan of £60,000 


for mains extensions, &c. 


Bridgend.—The U.D.C. has decided to lay mains in 
the Cowbridge Road district, and to erect a sub-station to supply 
that area. Extensions to the public electric lighting are also to be 
proceeded with in several new streets immediately. 


Bridlington.—With reference to the proposal to open an 
electrical showroom, the T.C. has decided that the Electricity Sub- 
Committee shall discuss the matter with the electrical contractors 
of the town. 


i 

Continental Notes.—GERMANY.—A novel strike is 
reported to be in progress at Bamberg. The electricity supply 
undertaking is in the hands of the municipal authorities, and the 
usual charge for a supply of current is 70 pfennigs (about 8łd.) per 
KW.-hour. It recently leaked out that one large shopkeeper had 
secured a reduction to 50 pfennigs (6d.), and as the authorities have 
declined to supply other shopkeepers in the town at less than 
60 pfennigs (74d.), they have gone on strike, they having as a body, 
decided not to use electricity for the illumination of their premises 
until they are granted the same terms as the favoured shopowner. 


Croydon,—The Lighting and Electricity Committee of 
the B.C., on Monday recommended a change from gas to electric 
lighting in six roads. Councillor C. Hussey (chairman of Croydon 
Gas Co.) asked that when this was done the number of gas lamps 
displaced should be stated. Alderman Betteridge said the figures 
would be quite misleading, for it had been decided to reduce the dis- 
tance between each lamp in the side streets from 90 to 75 yds. 
Where gas lamps were changed to a larger number of electric 
incandescents, the Committee was simply carrying out its new 
policy for improved lighting, and it must not be inferred that more 
electric lamps were needed to give the same amount of light 
as gas. 

Crook. — The U. D.C. has accepted the tender of Messrs. 


Pease & Partners for seven lamps, with poles, wires, &c., for lighting 
Stanley Colliery village, at £29. 


Dewsbury.—The Yorkshire Electric Power Co. has 
applied to the T.C. for permission to supply current for lighting to 
consumers at Ravensthorpe who are already supplied with energy 
for power. 


Dorking.—Permission has been given by the U. D. C. for 
cable extensions to Boxlands and to the Westhumble district. 
When the work is completed, & big increase in the number of con- 
sumers is expected. 


Dover.—The T.C. has decided to extend the lighting 


mains to River by means of overhead lines on the tramway poles. 


Dungiven.— The inhabitants of this County Londonderry 
town have been considering a scheme for the electrical lighting of 
the place. The other night a meeting was held in this connection, 
and a scheme was submitted by Mr. A. Semple, J.P., who proposed 
to generate the current at his mill premises for the private lighting 
of the houses of the town. The meeting was adjourned to consider 
the scheme being amalgamated with one for the public lighting of 
the town. 


Durrow.—A complete electric light installation is at 
present being carried out at Durrow Abbey, the residence of Mr. 
Otway Graham Toler. The installation consists of over 150 lights 
with a direct-coupled generating set. The work is being carried out 
by Messrs. Mecreedy, Eaton & Davidson, Dublin. 


Dysart.— The T. C., after discussion, resolved to consent 
to the Fife Tramway, Light and Power Co.'s application for a pro- 
visional order for electric lighting within an area including the 
burgh of Dysart. 


Fareham.— The expenditure on the new electricity works 
having heen £550 less than the loan sanctioned, the U.D.C. has 
applied for permission to use the balance for the provision of a 
feeder main from the station and for the house services. The 
expenditure on the new works is as under: Buildings and 
generating plant, £7,153; other expenditure, £1,062; public 
ighting, approximately, £450; mains £195. 
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Felixstowe.—The Suffolk Electricity Supply Co. has 
decided to reduce the price of energy for the nine winter months 
from 6$d. to 6d. per unit, subject to there being no arrears and to 
accounts being promptly paid. 


Folkestone.—The T.C. has decided to purchase energy 
from the Electricity Supply Co., Ltd., for lighting the Library, &c., 
at a flat rate of 43d. per unit, 


Gillingham (Kent).— The T.C. has passed a resolution 


t That the electrical engineer carry out all necessary electrical work 
in connection with municipal buildings where he can, and if he is 
not able to do so, that he put out the work in consultation with 
the chairman of the E.L. Committee." 

The T.C. has received from the L.G.B. sanction to loans of £2,000 
for mains and £1,500 for services, sub-stations, and transformers. 


Glasgow.— At a meeting of the T.C.’s Sub-committee on 
Electricity Finance, ithe treasurer reported that the unexhausted 
borrowing powers of the Electricity Department as at that date 
amounted to £15,000, that the amount which the Corporation had 
obtained authority to borrow was £2,000,000, and that it would be 
necessary to make application to the Secretary for Scotland for 
consent to.borrow a further sum. The Sub-Committee, after con- 
sideration, remitted to the engineer and the treasurer to prepare and 
submit a statement showing the sum required to meet capital 
expenditure in the immediate future. 

In connection with next year's Scottish Exhibition of Natural 
History, Art and Industry in Glasgow, it has been reported to the 
T.C.'s Eleotricity Committee that for the purpose of supplying the 
Exhibition with electricity it would be necessary to put down 
special transforming plant, and that offers had been received 
by the Exhibition authorities from several firms who 
agreed to install the plant as an exhibit. The lowest 
offer was that of the British Westinghouse Co., which was on the 
following conditions :—That the Glasgow T.C. agree to: purchase 
the plant at the termination of the Exhibition, at the price of 
£4,805, which was considerably less than cost, but only at such 
times as the T.C.'s requirements in the way of extensions might 
necessitate, the price not to be paid until the plant was installed in 
one of the generating or sub-stations; that the plant shall be 
entirely to the specification and approval of the engineer of the 
Corporation electricity department; and that, if only part of the 
plant was taken over to begin with, the payment shall be pro rata 
of the lump sum of £4,805. The engineer stated that at least one- 
half of the plant would be required next winter, and that the 
acceptance of the offer would save the Corporation the expense and 
trouble of removing transforming plant from oneof the generating 
stations to the Exhibition and of taking it back again towards the 
end of October, at a time when it might be too late to be of use for 
the next winter's load. The Committee agreed, in the event of the 
Exhibition authorities accepting the offer by the Westinghouse Co., 
to recommend the Corporation to purchase the plant upon the terms 
mentioned. 

The financial statement in connection with the recent Smoke 
Abatement Exhibition, in which the T.C.'s electricity and gas 
departments were the principal factors, has now been issued, and 
shows that there was a total number of visitors of 69,010; and 
that the net surplus was £1,045. Of the surplus, sums of 
4 200 are to be paid to each of the departments mentioned on 
account of the outlays incurred. 

Last week through the breakdown of a H.T. trunk feeder— 
according to the local papers, one connecting Port Dundas and 
Pinkston power stations—the central district of the city and other 
portions were deprived of the electric supply for about half an 
hour. All the city sub-stations are reported to have been shut 
down, but the Kelvinside area was unaffected. On the south side 
the supply from the St. Andrew's Cross station was restored in 
10 minutes. 


Golborne.—With regard to the extension of the mains 
to Golborne from the nearest point, a distance of five or six miles, 
the Lancashire Electric Power Co. has informed the U.D.C. that 
the capital cost would be from £10,000 to £15,000 and subject to a 
guarantee for seven years to the extent of 20 per cent. on the capital 
cost, it would be prepared to supply energy in bulk at the following 
prices: — A fixed charge of £6 per annum per KW. for the first 
100 kw. of maximum demand; £5 per Kw. for the second 100 ; 
£4 105, per KW. for the third; £310s. per kw. for the fourth; and 
£3 per KW. above 500, and in addition a charge of ‘45d. per unit 


delivered. The Council has decided to seek expert advice on the. 


terms. 


Hastings. — The proposal of the Hastings Guardians to 
substitute electric lighting for gas: at their workhouse premises con- 
tinues to excite considerable opposition. The cost of installation 
will be about £500, and the Corporation requires a loan for the 
Javing of the necessary cable. The Guardians propose to borrow 
for five years, and agree to enter into a five years agreement for the 
supply of electricity with the Corporation. The Ratepayers’ 
Association. at a meeting held a few days ngo, decided to urge the 
L.G.B. to refuse a loan on the ground that some eight years ago, 
when the new workhouse was built. considerable expense was 
incurred in gas fittings. The Gas Co. naturally is opposing as 
“large ratepayers.” In view of the success which attended the 
opposition of the Gas Co. to a loan which the Corporation desired 
tor the cenversion of gas lamps (which work has since been 
earned out in instalments out of current rates), it is just on the 
cards that the whole scheme (in which Guardians and Corporation 
are co-operating) for ‘buying at their own shop“ muy be upset, 


Heston and Isleworth.—On Wednesday, Mr. Geo. 
Gentry, the chairman of the U.D.C. Electricity Committee, started 
the new machinery at the Council's electricity works. The build. 
ing has been doubled in size and the plant has been increased 
50 per cent. i 


Killeshandra (County Cavan).—At a meeting of the 
Lighting Committee recently, it was decided to light the town by 
electricity, and the contract for doing the same was given to Mr. 
Fletcher. 


Leominster.—Mr. J. H. Edwards, of Bristol, has 
informed the T.C. that he is applying for a prov. order for E.L. 


London.—MARYLEBONE.—The accounts for the quarter 
ended September 30th show that the revenue from the sale of 
current during the three months to private consumers came to 
£20,490, as against £19,817 in the corresponding period of 1909, 
the rental from ‘meters during the two periods being respectively 
£1,525 and £1,429. The increase over the number of units sold in 
the corresponding period of last year totalled 251,980. The 
department has now had a complete 12 months’ experience of the 
"telephone system " of charging, although during the December 
quarter of last year, it only applied to certain large consumers. 
In these particular cases, however, it was known that the 
immediate effect would be to substantially reduce the income of 
the undertaking, the benefit being to secure with these important 
consumers valuable contracts for terms of years, in addition to a 
probable gradual increase of the use of electricity for purposes 
other than lighting. The gross income for the quarter from all 
sources was £27,756, against £22,826 for last September. Two 
items were primarily responsible for this increase, viz., the larger 
public lighting income, and the substantial turnover of the Sales 
Department. Notwithstanding the increased output, the total 
expenditure on production, distribution, management, &c., was 
only £10,276, as against £9,745, and £10,000 for the corresponding 
periods in 1909 and 1908. The result of the operations of the 
Sales Department during the quarter was considered moet satis- 
factory. The expenditure was £1,344, and the income £1,166, 
showing a net debit of £177, as compared with a net debit of £509 
in the previous quarter. 

The L.C.C. in 1907 served notices on the Islington and Maryle- 
bone B.C.'s requiring them to provide testing stations in accordance 
with the provisions of their E.L. orders. Since that time consider- 
able negotiations have taken place and the Council having come to 
the conclusion that these B. C.'s do not intend to comply with the 
notices, has decided to take proceedings to enforce its requirements. 
The Highways Committee says: — We may state that the question 
of the establishment of testing stations was initiated about eight 
years ago by some of the metropolitan borough councils, who 
pressed for the provision of these stations for the purpose of testing 
the electrical energy supplied by companies in their respective 
areas. When the companies were accordingly approached in the 
matter, they naturally suggested that the establishment of testing 
stations by metropolitan borough councils owning electricity under- 


. takings was equally necessary and fair in accordance with the terms 


of their respective orders, in order that consumers should be pro- 
tected whether taking a supply from a borough council or from a 
company. In this connection it is interesting to note that the 
notices served by the Council on electric supply companies to 
establish testing stations have been given effect to in every case, 
whereas, out of the notices served upon the whole of the 14 B.C.'s 
owning electricity undertakings, only in three cases— Poplar, Stoke 
Newington and Woolwich—have the Council's requirements been 
actually complied with up to the present time." 

HAMMERSMITH.—The Electricity Committee having reported 
that the balance (£5,129) of the loan sanctioned in July last for 
£10,666 for the purpose of the undertaking would be required at an 
early date, application is to be made to the L.C.C. for the advance 
of the money. 

IsLINGTON.— The Lighting Committee reports having for some 
time past had under consideration the necessity for further develop- 
ing the business of the electric lighting undertaking, and to effect 
this it has prepared a scheme for contract lighting and for the 
hiring out of motors, radiators, irons, fans and other electrical 
accessories. It is not proposed to reduce the cost of current, and in 
every respect the charges willshow a profit to the undertaking. 
whilst still permitting exceptionally favourable terms to be offered 
to prospective consumers. The scheme will be so worked that 
practically no liability as regards the purchase of materials 
and accessories will be undertaken by the Council unless business 
is obtained, and in these circumstances, in the first instance, a 
sum of £500 only will be sufficient to enable operations to be 
commenced. 


 Loughborough.—Tlhe half-yearly report of the elec- 
tricity department shows a profit of £388, against a loss of £144 
for the same period last year. 


Maldens and Coombe,—The B. of T. has revoked the 
1907 E.L. order. 


Oldham.—The T.C. has again asked the B. of T. to grant 
one order so as to enable energy to be supplied to Chadderton, 
Royton, and Limehurst, where there are 40 applicants for a supply. 

The question of supplying energy to small houses at 6d. per 
week, as at Eccles, is to be considered. 


Pontypridd,—The U.D.C. proposes to amend its Acts of 


1903 and 1907 in order to borrow money for working capital for 
the electricity undertaking. 
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Royton.—The U.D.C. has decided not to object to 
electricity supply in the district by the Oldham T.C., if the latter 
body pays the cost of the requisite prov. order. 


Sale,—On the recommendation of the resident electrical 
engineer, the U.D.C. has decided to apply to the B. of T. for sanc- 
tion to the erection of overhead wires for the electric lighting of 
Northenden Road, along which it is proposed to construct a train- 
way. The estimated cost of the lighting scheme is £108. 


Sheffield,—The general manager is to be empowered to 
increase the remuneration of the canvassers for the electricity 
department from £104 per annum to £130. 


South Africa.—Care TowxN.—It is intended to have 
an Exhibition of Electric Lighting, Cooking, Heating, &c., in the 
City Hall about March or April, 1911, and applications are invited 
from electrical firms for space. Plans and all particulars may be 
obtained at the office of the Electrical Engineer, Dock Road, Cape 
Town, up to noon on January 31st, 1911. 


SS, **Olympic."—This new White Star liner is to have 
four generating sets of 2,144 H.P. for the general supply of elec- 
tricity to the ship. Some 6.300 lamps are to be installed, also 
10 lifts, 60 radiators, 43 bathroom heaters, and an electrically- 
driven bakery ; about 100 telephones are also to be provided. The 
complete installation will cost some £605,000. To aid in fitting 
out the ship, Messrs. Harland & Wolff are using a tug, which has 
been refitted as a floating generating station of 320 KW. capacity, 
and which supplies energy for lighting and power on board the 
liner. 


Sunderland.—4^A report on new alternative tariffs in 
connection with general L.T. supply, which was to come before the 
Council on Wednesday last, provides for a supply to private houses 
for domestic purposes, where the premises are lighted throughout 
by electricity, 80 per cent. of the lighting being by metal filament 
lamps, on a fixed rental, plus id. per unit metered. The fixed rental 
varies from 10 per cent. of the rateable value per annum for rate- 
able values between £15 and £30 per annum, to 15 per cent. for a 
rateable value above £70 per annum. The percentage will be 
varied where the assessment is influenced by causes not affecting 
the use of electricity. The fixed charge is to be allocated as to 
one-sixth for each summer and one-third for each winter quarter. 
New rates are offered for offices, churches, shops, theatres, &c., and 
a rate of id. per unit is provided where the premises are electrically 
lighted, for heating and cooking. For the L.T. power supply an 
alternative rate of £3 per annum per KW. of demand plus id. per 
unit is offered, with the proviso that the Corporation may supply 
either A.C. or D.C., and that it shall not be liable to give large inter- 
mittent supplies at this rate between 3.30 p.m. and 6.30 p.m., from 
November 1st to March 1st inclusive. 


U.S.A.—A somewhat belated report of the electricity 
department of the City of Chicago for 1909, shows that the 
number of stations and lamps in the city under the jurisdiction of 
the department was as follows :—Companies’ central stations 22, 
with 20,519 arc and 2,914,348 incandescent lamps ; isolated plants 
897, with 10.571 arc and 531,361 incandescent lamps: city street 
lighting stations 7, with 11,592 arc lamps: and city plants. 
isolated, 13, with 80 arc and 3,215 incandescent lamps. Some 
5,231 electric signs were in use, and 159.214 H.P. of motors were 
supplied by the companies. 

The Chicago Edison Co., for the year ending September, 1910, 
reported an equivalent of 25,915,622 16-C. P. lamps connected, 
exclusive of a large railway load. This company, in view of 
increasing business, has acquired 113 acres of land on the Chicago 
River, and is building a new station with an ultimate capacity of 
360,000 H. P., of which 60,000 H.P. is expected to be in operation 
next autumn. | 


Walsall.—The Electricity Committee has decided to 
extend the H.T. mains for Messrs. Lambert Bros., Green Lane, to the 
proposed new sub-station at Bloxwich at an estimated cost of 
£1,150. 

The same Committee reports that an explosion occurred in the 
Stirling boiler, by one of the tubes opposite the fire rupturing ; 
one man was slightly scalded. The preliminary inquiry by the 
B. of T. into the cause of the explosion has been held. The whole 
front bank of tubes has been replaced at a cost of £120, which it 
has been arranged shall be equally divided between the Corporation 
and the insurance company. 


West Ham.—In October last a letter was received from 
the L.G.B. in connection with an application for a prov. order to 
enable the Council to provide a working balance for electricity pur- 
poses, and stating that the Board would be prepared to entertain the 
proposal subject to an amendment of the Local Acts providing for 
audit of the whole of the accounts of the Council by the district 
auditor. The Finance Committee of the Council now reports that 
having considered a report by the borough treasurer dealing 
fully with the subject, it had decided, in view of the opinions 
expressed in the report of the Joint Select Committee of both 
Houses of Parliament on L.G.B. audit and the action taken by the 
Association of Municipal Corporations, both on this matter and on 
the question of overdrafts, that the application to the L.G.B. for a 
prov. order be allowed to lapse. In the meantime the B. of T. is to 
be asked to amend the Electric Lighting Order, which appears to 
have been improved upon for certain purposes in other districts, so 
as to admit of the use of any surplus (under certain conditions) for 
working capital. Some time ago experiments were carried out at 


Messrs. Goodacre & Sons’ premises at Custom House with electric 
driving, and an arrangement has now been come to for driving all 
their machinery. 


Westhampnett (Sussex),— The R.D.C. on Friday 
decided to defer its consent to the application of the Chichester 
E.L. Co. for a prov. order for E.L. in the Council's area, until a copy 
of the order has been deposited. 


Wolverhampton.—The T.C. has obtained the sanction 
of the L.G.B. for a loan of £6,210 for the extension of the refuse 
destructor. 


Worthing.—4 Sub-committee of the Electricity Com- 
mittee of the T.C. has been appointed to open negotiations with 
the various wiring contractors in the town as to the terms and con- 
ditions on which they will be willing to provide a showroom and 
fittings, and exhibit a scale of charges and other literature to be 
supplied by the Corporation. 


Wrexham.—tThe T.C. has decided to allow two pupils to 
be received at the electrical works for a term of three years, the 
premium of £100 for each pupil, in advance, to be paid to the 
electrical engineer, Mr. Pickvance. 

Yarmouth,—At a meeting of the T.C. on Tuesday the 
sanction of the L.G.B. was received to the raising of a loan of 
4 5. 800 to meet prospective expenditure on the electric light mains, 
a cooling tower and public lighting. | 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The Corporation is to meet the Rawten- 
stall and Haslingden Corporations to settle a definite fixed payment 
respecting the difference in consumption of electrical energy by the 
cars of Rawtenstall and Accrington, and the equitable division of 
such payment as between Haslingden and Accrington. 


Birkenhead.— With the object of securing economy in 
the use of energy for traction, meters have been installed in six 
of the Corporation tramcars, and the Tramways Committee recom- 


mends that 50 more cars be fitted with meters. 


Burnley.—The T. C. is to discuss a suggestion by the 
Colne and Trawden Light Railway Co. for the consolidation of 
tramways in the locality, or a through-running service from Colne 
to Padiham. | 


Continental Notes, — FRANCE. — The Dunkirk and 
Calais Tramways Co. are in negotiation for the purchase of the 
tramway at Saint Pol-sur-Mer, with the view of converting it to 
electric traction. 

GERMANY.— The formation of a huge trust company for the 
electrification of the South Germany raiiways is now on the boards. 
The new concern will bear the title of the Oberrheinische 
Eisenbahngesellschaft A.-G., and have its headquarters at Mannheim. 
The objects of the company are stated to be the building, acquisi- 
tion and working of railways. Its founders comprise the city of 
Mannheim, the South German Railway Co. (of Darmstadt), the 
Neue Rheinau Co., the Rheinische Schuckert Gesellschaft für 
Elektrische Industrie A.-G., and the Suddeutsche Diskontogesell- 
schaft A.-G. (Mannheim). The trust will take over the so-called 
South German “railway triangle,’ the Mannheim-Heidelberg- 
Weissheim-Mannheim line, the suburban Käfertal-Heddesheim 
railway, the concessions for the Mannheim-Schriesheim and the 
Schwetzinget-Ketsch lines, as well as the generating stations at 
Rheinau and Ladenburg. The capital of the new company will 
amount to 8,000,000 marks, of which the city of Mannheim will 
take 51 per cent., the other founders together 49 per cent. In addi- 
tion, it is intended to issue bonds to the extent of 18,000,000 marks, 
— feit. f. d. gea. Turbinenwesen. 


Darwen.— The T.C. has decided that meters shall be 


provided on all electric tramcars on the local service. 


Denton.—The U. D.C. intends leasing until June 1st, 
1923, the tramways in the town to the Manchester T.C. 


Doncaster.— The T.C. has decided to abandon the pro- 
jected extension of the tramways to Bentley "owing to the 
unreasonable demands " of the R.D.C. The latter body was asked 
to contribute towards the cost of £380, the estimated cost of road 
works, but only offered to contribute £100. 


Glasgow.—The Tramways Committee has been giving 
consideration for some time to the question of transfer ticket», 
coupon tickets, children's fares and other proposals. The complete 
proposals of the Committee are :— 

That it is inexpedient to make any experiment with transfer 
tickets. 

That two-stage coupon tickets be tried for a period of four 
months. These tickets will be of the face value of jd. each, and 
will be sold in quantities at the rate of six for 44d. or 12 for 9d. 
The conductor will accept one of the special coupon tickets for 
any two consecutive 3d. stages, and will give in exchange therefo 
a 4d. ticket. | 

That, in view of the second recommendation, no action be taken 
in connection with the remits as to the extension-of jd stages, 


* 


986 


THE ELECTRICAL REVIEW. (vol. 67. No. 1,725, Dioten 16, 1910. 


That, with a view to a uniform practice being observed with 
regard to all children,'the age up to which children may travel on 
the cars for half fare be raised from 12 to 15 years. 


In his report on the suggestions, Mr. Dalrymple, the manager, 


states, in connection with the adoption of a coupon system to give 
two of the present $d. stages for jd., that they would require to 
sell these coupons at the rate of 12 for 9d., which would mean a 
reduction of 25 per cent. The conductor would accept these 
coupons as cash and issue a ticket which would carry a passenger 
over two consecutive jd. stages. He was of opinion that if anything 
in the nature of reduced fares was given, it should be granted in 
such a way that the whole body of the citizens should have full 
advantage, while the conductors at present had enough to do in 
collecting the ordinary fares. He did not see any difficulty in 
carrying out such a scheme if the citizens of Glasgow were pre- 
pared to cope with the tremendous flood of farthings which such a 
system would bring into the city, and if the Corporation was pre- 
pared to face a drop in tramway revenue, which would not be less 
than £70,000 per annum. Regarding the suggestion for a three- 
quarter mile stage for d., the manager pointed out that, based on 
Jast year's figures, this would represent a reduction in the revenue 
of £31,261. In fact, last year's surplus of £56,418 might easily be 
converted into a loss. With reference to the raising of the 
children’s age limit for half fare, the manager considered that so 
long as the department carried out the regulations in a liberal 
spirit there should be no call for any change. 

The general manager has been instructed by the Committee on 
Works (subject to the approval of the T.C.) to proceed with a 
junction of the southern district car lines at Elgin Street, in order 
to link up Eglinton Street and Pollokshaws Road. 

The Corporations Committee on Watching and Lighting has 
submitted for consideration a proposal that a contribution be made 
by the tramways department towards the increased cost of 
lighting certain streets of the city, as a result of tramways 
traversing those streets. ` 


Droylsden.—The U.D.C. has decided, subject to the 
consent of the B. of T., to lease the tramways in the town to the 
Manchester T.C. for 21 years. 


Little Hulton.—The U.D.C. has informed the county 


surveyor that it is prepared to bear the cost of acquiring the neces- 
sary land and buildings for widening Manchester Road West, in 


connection with the tramways proposed by the South Lancashire 
Tramways Co. 


London.—HaxxERsMITH.—No objection is to be raised 


by the Borough Council to a proposal for the construction of 


additional junction lines between the L.C.C. tramways in Queen 
Street, Hammersmith, and the London United Tramways in 
Beadon Road and King Street. It was mentioned in a letter 
from the L.C.C. that negotiations are at present proceeding with 
the London United Tramways for the purchase of the portion 
in London of the company’s undertaking, and the new junctions 
will not be constructed until after the purchase is completed. Last 
month the B.C. wrote to the B. of T. renewing the application for 
the nomination of a referee to determine the difference which has 
arisen between the Council and the London United Tramways 
(1901), Ltd., with regard to the condition of the tramway tracks. 
The Board has now written to the Council enclosing a copy of a 
communication received from the company, intimating its inten- 
tion to keep the tramway tracks in a proper state of repair. The 
town clerk was directed to reply to the B. of T., pointing out that 
during the last three years notices had been served from time to 
time upon the company, in which the specific requirements of the 
Council with regard to the repair of the tramway tracks had been 
eet out: that the tracks and rails are in a defective and dangerous 
condition generally, and that the only effective and satisfactory 
way of dealing therewith is to reconstruct and relay the paving 
throughout the whole length of the tracks in respect to which 
representations had been made by the Council. 


Nelson,—On December 8th, the Burnley T.C. gave a 
month's notice to discontinue Nelson's supply of electricity for 


tramway purposes in Brierfield, the latter town and Burnley having 
arrived at an understanding. E 


Newcastle-on-Tyne,— At a meeting of the City Council 
on the 12th inst., further consideration was given to the Corpora- 
tion Parliamentary Bill, which is to be introduced this session. 
A number of clauses refer to tramways, and Mr. Rodgers, in moving 
that the Bill be deposited in Parliament, stated that the cost of 
the tramways was estimated at £61,000. and equipment (including 
railless trolley cars) at £27,551. The first portion of the Bill was 
to enable the Corporation to construct new tramways, certain sec- 
tions in the city, and one extension to Newburn-on-Tyne. Objection 
was raised to the extension to Newburn-on-Tyne, and also to the 
laying of the proposed lines in Shieldfield, within the city. Mr. 
Rodgers explained that the cost of putting down the tracks in 
Newburn would be £38,600, and for the overhead equipment 
4 5. 886. As to the railless cars, the proposal was to run from the 
end of Fenham Road Drive to Westerhope, beyond the boundary. 
They were also asked to link up the Scotswood Road service of 
trums with Blaydon on the south side of the river. by trackless 
vehicles. He mentioned that they had rails in stock for the New- 


burn extensions, After discussion, the resolutions as to the tram- 
Ways were carried. ö 


New Tealand.— Tramway men in the Dominion are pro- 
posing a revised scale of wages, which it is desired to have regis- 
tered as an award of the Arbitration Court, and in the scheme 
provision is also made for preference to unionists, a condition of 


employment being that the employés shall become and remain 
members of the union. An eight-hour minimum day is also asked 
for. It is proposed that the minimum pay of motor men shall be 
from 1s. 14d. per hour to 1s. 3d. per hour, according to length of 
service, and of conductors, 18. per hour to Is. 14d. for an eight-hour 
day. Requests are made for a scale of holidays on full pay, 
ranging from eight to 16 consecutive days per annum. 


Scarborough.—The difficulties of the Scarborough 
Tramways Co., and their effect upon the Corporation and the town, 
again formed the subject of discussion at a meeting of the T.C, 
on Monday night. The chairman of the Streets and Buildings 
Committee, after remarking that the B. of T. had given as its 
award that the company should run a winter service of cars, said 
that, in response toa letter from the company, the Committee had 
said the Corporation could not be responsible for any loss caused 
by the running of a winter service, but it was prepared to 
meet the directors and discuss matters. Councillor Moore said it 
was reported in the town that the Tramways Co. owed the 
Corporation £4,000 to £5,000; the fact was that rather less 
than £105 was owing, and it had been contracted within the last 
two months. The company's rates were fully paid up to next 
March. The Corporation had no cause of complaint whatever 
as to the conduct of the company towards it as traders. The 
award of the B. of T. fully justified the Corporation in insisting on 
a winter service. A conference between representatives of the 
Corporation and of the company is being arranged. 

Meanwhile the town clerk has been instructed to delay taking 
any proceedings against the Tramway Co. for penalties for suspend- 
ing the service until further instructed, and the borough engineer 
has been instructed to carry out such repairs between and alongside 
the tramway tracks as are absolutely necessary. 

The company has written to the B. of T. stating that in view of 
the Board's recent order, the only possibility of continuing the 
tramways in Scarborough is either the suspension of the winter 
service altogether, or an arrangement by which the Corporation 
would relieve the company of the loss entailed by such winter 
service 


Sheffield. — An offer by Messrs. Siemens Bros. Dynamo 
Works, Ltd., to supply a pair of traction motors and controllers for 
a six months’ trial on one of the Sheffield cars free of cost, has been 
accepted by the tramways department. 


Torrington-Halwill.— It is proposed that the Devon 


C. C. shall approve of the construction of a light railway between 
Torrington and Halwill, riá Hatherleigh, and shall advance a sum 
not exceeding £15,000 towards the cost. 


Yarmouth.—At a recent meeting of the T.C. it was 


decided to equip all the electric cars with current meters at a cost 
of £113 15s. 


TELEGRAPH and TELEPHONE NOTES. 


Wireless Telegraphy. — According to the Liverpool 
Journal of Commerce, the Colonial Sugar Co. is about to establish 
a system of wireless telegraphy at its mills in the Fiji Islands. 
The mills are situated on different islands, and some of them are 
hundreds of miles apart. Their steamer Fivna is also to be fitted 
with wireless apparatus. When the installations are completed at all 
the mills communication will be maintained between all the com- 
pany's properties, and will enable the Fiona to be advised by wireless 
at which island she is required to call. 


Russia.—One of the troubles of telephone companies in 
Russia is the practice, very prevalent among a certain section of 
the public, of stealing the copper wire of the lines. It is stated 
that the line between St. Petersburg and Moscow is rendered idle 
for hours several times a week from this cause. 

London.—The Post Office authorities are converting 4 


large block of buildings in St. James's Square, E.C., into a new 
telephone exchange. 


A Poplar Conversazione.—The conversazione and 
social evening in connection with the Association of Electrical 
Engineering Students, L.C.C. School of Engineering and Navigation. 
Poplar, E., took place at the School on Saturday, December 3rd, a very 
interesting programme being arranged. Members and their friends 
were received by the President of the Association, Mr. H. A. 
Garratt. During theevening a concert was given, and four interest- 
ing lecturettes were delivered on various topical subjects : “Colour 
and Electric Light," by Mr. J. Paley Yorke ; " Fireworks," by Mr. 
B. J. Field; “Frozen Mutton and other Edibles,” by Mr. J. H. 
Robsen; "Iron from Mine to Foundry," by Mr. D. Gordon. 
Exhibitions and demonstrations were given in all the laboratories and 
workshops. "The next meeting of the Association has been arranzed 
for to-morrow, Saturday, December 17th, at 3.30 p. m., when a paper 
on “ Electric Waves" will be read by Mr. E. A. Martin. All past 
and present members of the school are invited to join the Associa- 
tion. Information can be obtained at the School, or of the hon. 
secretary, Mr. W. T. Brading, 26, High Street, Deptford, S.E. 
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THE TELEPHONE WORKS OF 
THE WESTERN ELECTRIC CO., LTD., WOOLWICH. 


SoME years ago—in March, 1905—we published an illus- 
trated description of the Cable Works of the Western Electric 
Co. ; at that time the apparatus factory was in building, but 
Now, however, it is 


was not yet equipped and organised. 


MILLING MACHINES, 


in full swing, and as it is one of the most important works 
in this country for the manufacture of telephone exchange 
equipment and telephone apparatus in general, we give 
herewith a number of illustrations and particulars regarding 
the plant and methods of organisation 


employed. 
The apparatus factory is situated 
near the middle of the site, over 


6} acres in area, occupied by the 
company's works and offices on the 
north bank of the Thames at Woolwich : 
it consists in the main of three blocks 
of four storeys, together with several 
minor buildings of one and two storeys, 
intercommunic: ating or closely adjoining. 
The total floor area occupied by the 
switchboard and instrument manufac- 
turing, assembly, finishing and testing 
departments is over 13 acres; the 
shipping departments and stores cover one 
acre, and the cable works over 1} acres, 
the total covered floor area including tlie 
general offices, &c., being 5} acres. 
Power and light are supplied from 
the company's own generating  sta- 
tion, electric driving being, of course, 
employed throughout. Various systems 
of lighting are in use, depending 
upon the requirements in each case: 
generally, enclosed are lamps and 
carbon incandescent lamps are em- 
ployed, but experiments are being 
made with a view to overcoming the 
difficulties incidental to the use of 
metallic-filament lamps due to vibra- 
tion, &e. The fire-prevention arrangements are very 
complete, Grinnell sprinklers being installed throughout ; 
fire-buckets and extincteurs are also provided at various 
points, and there is a staff fire-brigade, drilled at regular 


intervals by the factory engineer. The departments are 
divided from one another by double iron doors. 
The works are admirably situated for transport, having a 
riverside wharf at one end of the site, and adjoining the 
Great Eastern Railway at the other end. 
Raw material for cable manufacture and 
for the apparatus factory is received at the 
wharf and passed through the inspection 
department to the stores. The inspec- 
tion department is a very important 
feature of the works’ organisation, 
being met with at every turn, and 
it may be well to explain at this point 
that it is entirely independent of all 
other departments, and that its opera- 
tions are highly systematised. A copy 
of every order for material is furnished 
to the inspection department, with the 
corresponding specifications, and is placed 
on file in the appropriate receiving office 
pending the arrival of the goods, which 
immediately on receipt are examined in 
detail and compared with the specifica- 
tion and order, chemical analyses and 
physical tests being duly made, where 
necessary, before the materials are 
accepted. The department steps in, as 
we shall see, at every stage to check 
the quality of the work, until the finished 
product has been duly passed and 
shipped or put in store, and its only concern is to see 
that no defect of material or workmanship shall escape 
notice at any stage of the operations. 


Adjoining the store on the ground floor is the 
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SWITCHBOARD FRAMES IN COURSE OF ERECTION, 


milling department, equipped with a large number of 

milling machines of various types, for the machining 

of parts of brass, ebonite, &c.; these are Zdriven by 

belt from  countershafting overhead, the power being 
F 
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PuncH PRESS DEPARTMENT. 


derived from in- 
verted motors bolted 
to the ceiling. Ad- 
joining these are 
six engraving ma- 
chines, driven by 
individual motors; 
the work done on 
these is filled in 
and the parts are 
inspected close by, 
after which they go 
tothestores. Atthe 
further end of this 
room is the punch- 
press department, 
which is  equip- 
ped with presses 
of all kinds, from 
very small ones 
operated by treadle, 
for mica and other 
light work, code 
numbering, &c., up 
to heavy Rhodes 
presses for sheet 
brass: and iron 
punching, and 
stamping, belt-driven from overhead 
shafting. Quite a large variety of 
operations is carried on here, including 
some of the heaviest work required in 
telephone manufacture. All material 
operated upon has to pass the process 
inspector before leaving the department. 

Next we come to the one-storey build- 
ing round which the three main blocks 
are arranged; in this is the “ partial 
assembly“ department, where various 
intermediate operations are carried on, 
and here also is the fitter's shop, 
equipped with a number of lathes, drills, 
grinders, and other tools for general 
work, including repairs to motors, &c. 
This repair department is under the 
charge of the factory engineer, who 1s 
responsible for the maintenance and 
repair of all the machines in the works. 

Re-entering the main building, on 
the eround floor, we next come to the 
iron-working department, where the 
parts of the steel frames of exchange 
and other switchboards are prepared. 
The tinsmiths’ shop occupies a portion 
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of this floor. Overhead is the switch- 
board frame assembly department, where, 
at the time of our visit recently, a 
long switchboard was in course of erec- 
tion for the British Post Office, besides 
numerous smaller frames for various 
authorities. Every switchboard is erected 
complete—without, of course, connecting 
the cables—in the workshops, and dis- 
mantled for shipping to its destination, 
except in the case of private exchange 
boards, which are shipped wired com- 
plete. A variety of tools required 
in this department is provided—many 
vertical drills, shears, emery wheels, 
milling machines, &c., for use in fitting 
and assembling the parts. Large power 
boards and heavy slate fuse panels are 
also fitted and erected here, special 
vertical drills being employed for drilling 
the slate. 

On the same floor, in the next block, 
is the tool-making room—a very im- 
portant department. Here there is an 
exceptionally fine equipment of turning, 
shaping, grinding and milling machines, 
and gas-heated fur- 
naces with electrical 
pyrometers for 
tempering the tools. 
A small drawing 
office for designing 
tools is provided in 
this department, and 
a tool inspection 
office, through 
which all tools must 
pass on the way to 
tbe tool store at the 
end of the room. 

A large room on 
this floor, in the 
next block, is de- 
voted to drill-press 
and screw ma- 
chinery ; the drill- 
presses of various 
types, for single and 
multiple ` drilling, 
are operated by girls, 
the drills being set 
by mechanics. 
Alongside these are 


DRILL PRESS DEPARTMENT, 
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a number of semi-automatic tapping machines for small 
work, with individual drive—the drill-presses are group- 
driven from the ceil- - 
ing. Beyond the Pole a | 
drilling machinery is 
a large collection of 
full- automatic ma- 
chinery for making 
small parts such as 
screws, as well as 
many semi - auto- 
matics, turret lathes, 
&c., for large work 
about 60 in all, if we 
recollect aright. The 
work turned out by 
some of these ma- 
chines is really beau- 
tiful, the highest 
accuracy being aimed 
at, and indeed essen- 
tial to the attain- 
ment of the best re- 
sults. We may men- 
tion that the limit- 
gauge system is, of 
course, in force in 
these works, and the 
limits are set very 
close. 

On the next floor is the large wood polishing and mount- 
ing department, which includes a section specially partitioned 
off to exclude dust, where the finest effects are obtained ; 
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CONDENSER DEPARTMENT. 


steam heating is adopted for quick drying. Next to this is 
the subscribers’ set assembly department, and store for 
finished piece parts; and beyond this again is the general 
assembly room, where the various components of the instru- 


GENERAL ASSEMBLY, 


ments are finally brought together and connected up. This 
is a very important department, and at this stage the 
| ! inspectors' scrutiny 
is exceptionally keen 
and critical. Trans- 
mitters are subjected 
to exacting tests, 
undergoing, so to 
speak, an oral, or 
aural, examination 
—which should it 
be ?— ; the speaking 
is tested against a 
standard trans- 
mitter, which is in 
turn checked eyery 
day, and the insula- 
tion is proved by 
the application of 
500 volts A.C. —a 
pressure which is 
applied to all the 
electrical apparatus. 
The microphones 
made in the works 
are of,the Solid-back 
type. ’ 
Service meters, 
provided with a 
patent attachment 


. which renders over-running impossible, are run up to 10,000 


revolutions and tested for operating current before despatch. 
Line and cut-off relays are tested for spring pressure with limit 
gauges, and for operating current, and jack strips are minutely 
examined. Subscribers’ table-sets are testediwithi maximum 


COIL-WINDING Room. 


and minimum weights on the hook ; these sets, by the way, are 
being made in an entirely new and much-improved pattern, and 


the hooks, detachable for convenience in packing, cannot be 
removed after springing into place without opening the case. 
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Magneto generators are run at a constant speed, and tested 
with a high-class voltmeter. In this department the power 
station is situated, which supplies current to the whole of 
the works for testing purposes. It includes three 12-cell 
storage batteries, and motor-generators supplying ringing cur- 
rent, and 500-volt alternating current for testing, the initial 
supply being derived from the works’ power station. All the 
apparatus is tested when fitted up, quite independently of the 


SERIES MULTIPLE MAGNETO SWITCHBOARD FOR FEDERATED MALAY STATES. 


check tests afterwards applied by the inspection department. 

On the third floor, above the department last described, is 
the switchboard-erecting shop, where the apparatus composing 
the switchboard equipment is fitted into place, and where the 
extremely interesting and apparently highly complicated pro- 
cess of building up cables for multiple switchboard sections 
and private exchanges and wiring them up is carried on. The 
cables are laid out over pins on boards, somewhat after the 
manner of a railway traffic chart, and are bound up complete, 


C. B. TABLE TELEPHONE SET 


ready to be fitted into their places in the frames and connected 
up. These, of course, are for connecting the keys with the 
plugs, cords and other apparatus on the sections ; the cables 
for connecting the multiple jacks of the large switchboards and 
connecting them with the main frame, lightning arresters, 
&c., are prepared in the top room in the opposite wing. 

On the way to the latter we pass through the coil winding room, 
where girls are engaged in winding and testing coils for relays, 
ce, and armatures for magnetos. Simple little Wheatstone 
bridges are provided, one to each two girls, with which they 


can measure the resistance of the coil by comparison with 
one which is correctly wound. The coil winders are driven 
by motors under the ibenches. In the coil-winding room 
also loading coils for telephone cables are wound, the Western 
Electric Co., Ltd., being the owners of the patents covering 
these in this country. Special machines are provided for wind- 
ing the toroidal cores of soft-iron wire, the insulated copper wire 
wound on a shuttle being carried through the interior of the 
ring by mechanical means. A 
test-room for very accurate 
measurements on loading coils 
is provided in this room, and 


C. B. WALL TELEPHONE SET. 


is equipped with suitable apparatus, including a high- 
frequency alternator and a Campbell sieve.” 

The remaining room in the apparatus works, as previously 
indicated, is devoted mainly to the preparation of cables for 
wiring long exchange switchboards ; this apparently most 
complex operation is reduced to a matter of line and rule, 
so,that the operators have merely to follow a set pattern, 
though a superficial observer may well stand appalled at the 
seeming confusion of wires. But the women employed in 


T 


SWITCHBOARD CABLING DEPARTMENT. 


this work know their business, and reduce chaos to order 
with an uncanny certainty and nonchalance. At the end of this 
room is a department for the winding of condensers on the Mans- 
bridge svstem, which we have already fully described. 

The condenser department is equipped with vacuum appa- 
ratus for impregnating the condensers with paraffin, and 
hand-presses for squeezing out the surplus wax; and elec- 
trical testing apparatus is provided for measuring the capa- 
city of the condensers, which is adjusted before they leave 
the department. . 


N 


Vol. 67. No. 1,725, DEckMBER 16, 1910.) THE ELECTRICAL REVIEW. 


l 991 


This completes our circuit of the main buildings. In an 
adjoining two-storey building there is, on the ground floor, 
a general jobbing machine shop for special work, not pro- 
vided for elsewhere, and an experimental model-making 
department, well equipped with a variety of machine tools; 
adjoining the latter, and working in conjunction with it, 
there is an electrical test room and laboratory. On the floor 
above is the carpenters’ shop, where the woodwork of the 
switchboard frames is made, and all necessary cabinet work 
is done. | 

À long building of one storey, adjoining the main factory, 
is set apart for dipping, nickel-plating, metal polishing, 
japanning and lacquering, each operation being carried on 
in a separate room. The latest methods are here in vogue, 
and the equipment is very complete and efficient, the finish 
of the completed articles being of the highest excellence. 

Even now, when we have reached the end of the manu- 
facturing operations and have arrived at the point where the 
finished apparatus go into the stores ready for shipping, we 
cannot escape the watchful eye of the engineering inspection 
department; every consignment is subjected to a final 
“ super-inspection," before leaving the works. Only by such 
rigorous and repeated examination is it possible to ensure 
that every instrument and appliance shall be absolutely free 
from defect in construction or operation—and when the 
extreme intricacy and delicacy of the mechanism and wiring 
of a telephone exchange is borne in mind, together with the 
multiplicity of connections (there are nearly half-a-million 
jacks, and over four million soldered joints, in the Central 
Exchange of the Post Office, equipped by the Western 
Electric Co.), it will be recognised that unless errors and 
defects are reduced to a negligible quantity, disaster is 
certain to ensue. 

À reference to the medical department should not be 
omitted ; here a skilled attendant is always on duty, ready 
to give “first aid" to any employé who may meet with an 
accident—and his services are frequently in requisition, in 
spite of the adoption of the safeguards to machinery required 
by the Home Office Regulations. 

We give herewith & number of views of the interior of 
the works, and some typical illustrations of the company's 
products. The multiple magneto switchboard shown is of 
special interest on account of the use of the new combined 
signal and jack: the signal, which takes the place of the 
lamp used on C. B. systems, is called the **eye-ball" type, 
consisting of a light metallic red segment of a sphere, which 
comes into view at a window and presents a very conspicuous 
appearance. The jack is situated immediately below the 
signal, and the latter is automatically restored on the 
insertion of the plug. 

Not the least important feature of the company's methods 
is the highly developed system on which the staff is 
organised. The work is divided up into departments, the 
heads of which are responsible directly to the managing 
director, Mr. Pingree; each department is again divided 
and sub-divided repeatedly, and the whole is so arranged 
that the responsibility for every operation is clearly defined 
and localised through a chain of officials. Care is taken to 
prevent loss of efficiency through a too-rigid adherence to 
formality, and free communication takes place between 
officials in corresponding positions in different departments, 
so that there is no delay ; but important matters are all 
referred through the proper channels to the managing 
director, and after his decision are passed on automatically 
to their proper destinations, without friction or confusion. 

In concluding this brief review of the company's telephone 
apparatus works, we wish to record our appreciation of the 
courtesy and ready assistance of every one of the staff with 
whom we have come in contact, and our thanks to the 
directors for facilities to photograph the works and to obtain 
particulars of the equipment. 


S.P, Surface-Contact System.— We are informed that 
the AMERICAN SURFACE CONTACT Co. has been incorporated in 
New York with a capital of $250,000 to acquire the American and 
Canadian rights of the S.P. (Surface-Contact System) Syn‘licate, 
Ltd., 88, Fen^hurch Street, E. C. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, — December 21st. Concentric lead-covered, 
single-conductor lead-covered, and three-core lead-covered cables, 
for the Melbourne City Council. See “ Official Notices " Dec. 9th. 

December 29th.—(a) Telephone cable, (5) battery and line material 
and instruments, for the P.M.G.'s Department in South Australia. 
See two Official Notices November 4th. 

January 4th, 1911.— Three multiple switchboards, for the 
P.M.G.’s Department in New South Wales. See Official Notices 
November 4th. 

January 4th, 1911.—Iron poles, ironwork, and switchboards, for 
the P.M.G.’s Department in Queensland. See Official Notices 
November 18th. 

January lOth, 1911.— Telephone cable, for the P.M.G.'s Depart- 
ment in Victoria. See Official Notices November 18th. 

January 10th, 1911.— Contacts and condensers, for the P.M.G.'s 
Department in Victoria. See Official Notices November 18th. 

January 24th, 1911.— Wire, twisted pair, for the P.M.G.'s Depart- 
ment in Victoria. See Official Notices December 2nd. 

January 25th, 1911.—Portable petrol-driven winch, for the 
P.M.G.’s Department in New South Wales. See Official Notices 
December 2nd. ` 

January 25th, 1911.—Insulators, wire, &c., for the P.M.G.'s 


Department in South Australia. See Official Notices Dec. 2nd. 


January 30th.—The Australian Mining Standard states that the 
New South Wales State Railways Department is inviting tenders 
for two electrically operated elevators at the tramway repair shops, 
Randwick. 

The same exchange states that the date (November 28th) for 
sending in tenders to the New South Wales Public Works Depart- 
ment for hydro-electric generator, transmission line, and pumping 
machinery, for water supply of towns north of Wollongong, has 
been extended to January 16th. 

February Ist, 1911.— Testing equipment, for the P.M.G.'s Depart- 
ment in New South Wales. See Official Notices December 9th. 

February 7tn, 1911.—250 indicators, for the P.M.G.'s Depart- 
ment in Victoria. See Official Notices" to-day. 

March 7th, 1911.—Eleven sections of a branching multiple 
magneto lamp-signalling switchboard, for the P.M.G.'s Department 
in Victoria. See Official Notices to-day. 

MELBOURNE.—February 22nd, 1911. 2,000 steel tramway plates. 
Specification, conditions, &c., at the City Surveyor's office, Town 
Hall. 

PERTH.—April 18th, 1911. According to the Australian Mining 
Standard, tenders are invited for one common-battery switchboard 
for the Perth Central Exchange, consisting of two junction, seven 
subscribers’, four end, two cable-turning and two cable-storing 
sections, together with all necessary frame racks, power plant, and 
associated apparatus, as per Specification No. 353 and Schedule 
No. 85. Specifications, &c., at the office of the High Commissioner, 
London. 

SYDNEY.—January 23rd. Two 750-kw, units for Newtown sub- 
station for the Government Railways. Particulars at Electrical 
Engineer's Office, 61, Hunter Street, Sydney, N.S.W. 

WESTERN AUSTRALIA.—February 28th. Electrical pumping 
machinery for the Minister of Public Works. Conditions, &c. (one 
guinea) from the Contractors' Room, Public Works Office, Perth. 


Barking.—December 20th. 400-kw. Diesel engine and 
dynamo, 250-Kw. motor-generator, traction battery and reversible 
booster, main switchboard and connections, and overhead travelling 
crane, for the U.D.C. Specification from Mr. Henley L. Howard, 
engineer (deposit two guineas). 


Belgium.—January 4th. The Belgian Post and Tele- 
graph authorities at La Bouse, Brussels, are inviting tenders for the 
supply and fixing of a large quantity of telephone cables in the 
Liége district. 


Canada.—December 22nd. Calgary (Alberta) City 
Commissioners want tenders for a 1,500-H.P. synchronous motor- 
generator, motor-generator exciter set, switchboard, &c. Specifica- 
tion to be seen at the C.I. Branch of the Board of Trade in London. 


Dundee. — The Corporation (Electricity Department) 


invites tenders for cables. 


East Ham.—December 30th. One 1,000-Kw. triple- 
expansion medium-speed steam engine and generator, and one 
evaporative condenser, with air and circulating pumps, piping, &c., 
for the Corporation. See "Official Notices " December 9th. 


Germany.—The municipal authorities of Baselstadt are 
about to invite tenders for the extension of the electric lighting 
undertaking, at an estimated cost of £30,000. 


Keighley.— About 4,000 tons of steam coal, pea slack or 
rough small, for the Corporation Electricity Department; Borough 
Electrical Engineer, : 


Leytonstone.—December 30th. Electric lighting instal- 
lation at the new County High School, Forest Road, for the Essex 
Education Committee, See “Official Notices" December 9th. 
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Llandudno.— December 24th. (a) Motor-driven induced- 
draught plant, (^) mechanical stokers for one Lancashire and one 
Babcock boiler, for the U.D.C. See Official Notices Dec. 9th. 


London. — IsuiNGTON.— January 12th, 1911. High- 
tension switchboard for the Borough Council Electricity Works. 
See Official Notices November 25th. 


January 10th, 1911.— High and low-tension switchgear. See 
„Official Notices December 9th. 


HACKNEY.—January 4th. Installations of telephones in Pavilions 
A and B, at the Infirmary, High Street, Homerton, and removal of 
existing installation in Pavilion A, for the B. of G. See Official 
Notices " to-day. 


Manchester.—January 9th. The Tramways Committee 
invites tenders for special (permanent way) trackwork. Specifica- 
tions and tender forms from J. M. McElroy, general manager of 
Corporation tramways, 55, Piccadilly, Manchester ; deposit £2 2s. 


New Zealand, — Tainapr.— January 11th. Hydro- 
electric lighting and pumping plant for the B.C. Specification can 
be seen at C.I. Department of the Board of Trade in London. 


Steam-driven air-lift pumping 


Salford.—January 16th. 
See Official Notices 


plant, for the Corporation electricity works. 
to-day. 


Shanghai. — January 4th, 1911. Two turbo-alternators, 
2,000 to 2,500 kw., with condensing plant, and four water- tube 
boilers, with integral superheaters, mechanical stokers, economisers, 
&c., for the Municipal Council. See Official Notices Dec. 9th. 


Sheffield. December 30th. Building work for extension 
to Neepsend power station, for the Corporation. See Official 
Notices " to-day. 


Npain.—The municipal authorities of Eiche (province of 
Alicante) have just invited tenders for the concession for the electric 
lighting of the town during a period of four years. 


CLOSED. 


Accrington.— At the T.C. meeting last week it w. 
stated that the lowest tender for ironwork for extensions to the 
electricity works was from Messrs. J. W. Bridge. 


Australia.— The Australian Mining Standard states that 
the following tenders have lately been placed :— 


Vicrorta.—Postmaster-General's Department.—J. Bartram & Son (Mel. 
bourne).—3,200 telephones, wall sets, magneto, complete, at 528. each, 
£8,320 ; 200 telephones, bridging table, consisting of generator, Magneto 
bell micro-telephone, and distributing block, containing lightning 
arrester and terminals, 5&s. 6d. each, £585; 100 telephones, table sets, 
at 58s. 6d. each, £234 10s. 


Western E'ectric Co. (Australia), Ltd., Ssdney.—100 telephones, common 
battery, wall pattern, at £2 16s. 8d. each, £281 ; 10 telephones, do., table 
pattern, at £2 14s. 6d. each, £37; 8,600 telephone protectors, at 25. each, 
£300 ; 3,000 condensers, 2 mfd., in case 48 in. x 11 in. x 13 in., with con- 
necting lugs, at 2s, each, £300. 


British Insulated and Helsby Cables, Ltd., Melbourne.—100 switches, 
common battery, siogle extension and inter- communication, at £1 ds. 
each, £125; #0 telephone table sets, at £1 18s. each, £330. 


India-Rubber and Gutta-Percha Telegraph Works Co., Ltd., Melbourne.— 
1,000 coppers, with insulated connecting wire. for gravity cells, at 64d. 
each, £27; 10,000 zines, for gravity cells, star form, at IId. each, £474; 
10,000 zincs, Leclanche, at 1!d. each, £75; 6,000 zincs, Meidinger, main. 
at 64d. each, £166. 


A. J. Chamberlain & Co., Melbourne.—8,000 oil insulators and 2,500 
spindles, £230. 


Belgium.—Six firms submitted tenders to the Societé 
Nationale des Chemins de Fer Vicinaux, of Brussels, for the supply 
and erection of the overhead equipment required in connection 
with the light electric railways in the Lorrain district, the lowest 
being that of Messrs. Selliez, of St. Ghislaix, who quoted 45,434 
france. 


Blackborn,—Mr. R. Baron, of Fleetwood, has received 
the contract for a power and lighting installation at the new works 
at Wyre Dock of the Fylde Ice and Cold Storage Co. 

The Electrical Committee has accepted the tender of the Howe 
Electrical Co., of Blackburn, for the electric light installation at 
the new schools in Bangor Street. 


Brighton,— Messrs. Siemens Bros. Dynamo Works, Ltd., 
of Dalston, have obtained the annual contract for 50-c.P. " Onewatt " 
lamps for street lighting. 


Bristol.—The T.C. has accepted the tender of Messrs. 
F. & W. Bracher, of Bristol. for lighting and heating the electrical 
Offices, showrooms, &c., at £102 108, 


Dartford.—The U. D. C. has accepted the tender of 


Mewrs. Goldsmith for 1,190 tons of Rubbly Culm coal, at 12s. 4d. 


per ton. 


Germany.—The Bergmann Electricitäts Unternehmung 
Gesellschaft, of Berlin, has secured a contract from the municipal 
authorities of Mayen (Eiffel) for the construction of an electric 
railway to serve the whole of the mining district in the neighbour- 
hood of that town. 


"Gtasgow.-—The T.G?s Committee on Works and Stores 
recommends the acceptance of the following tenders :— 


Rubber F .—Liverpool Electric Cable Co., Ltd.; W. T. Glover and 
Co., 
Rails.—Bolckow, Vaughan & Co., Ltd. 


The offer of Messrs. John Broadfoot and Son, Ltd., for covering six 
car floors and steps with tackoid has been accepted by the Com- 
mittee. A division took place on the offers for the supply of copper 
rail-bonds. The United States Steel Products Co.'s offer was the 
lowest, but an amendment, carried by the casting vote of the 
chairman, favoured placing the order with the British Insulated 
and Helsby Cables, the lowest home tenderer. 


London.—SrRPNEY.— The Electricity Committee accepted 
the tender of Messrs. Bradbury, Son & Co. for 450 tons of coal, at 
138. per ton. 


L.C.C.—The Highways Committee received tenders as follows 
for (1) 5.000 tons of track rails and fastenings, (2) for about 700 
tons of conductor rails, required in connection with the construction 
or reconstruction of further lines in the 1910-11 programme, and 
for maintenance purposes :— 


(1) Track rails and fastenings : 


John Batt & Co. (London), Ltd. .. kis M ae 
Walter Scott, Ltd. recommended) uc s - ee 32,855 
Bolckow, Vaughan & Co., Ltd. 8 8 vs vs “2 .. 86, 00 


P. & W. Maciellan, Ltd. zs s es 87,325 
Barrow Hematite steel Co., Ltd. 2 Sud zi $7,450 


The North-Eastern Sted! Co., Ltd. . Es es a a 38,150 
Dick, Kerr & Co., Ltd. m - oi E ia T 
Cammell, Laird & Co., Ltd. :; ». Incomplete tender. 


Chief engineer's estimate, £85,650. 


(9) Conductor rails. 
Frodingham iron and Steel Ce., ih e oe 


Walter Scott, Ltd. s 7,07 
P. & W. Maclellen, Ltd... - oa vs "o s: .. 7,202 
The North. Eastern Steel Co., Ltd. 2s a» ks is . 7,825 
Steel, Peach & Tozer, Ltd. eis $3 . . 1,587 


Chief engineer's e 27, 089. 


“ As regards the track rails and fastenings, the lowest tender 
received is that of John Batt & Co. (London), Ltd., who propose to 
supply rails manufactured in Belgium by the Belgian Steel Rail 
Syndicate. We would ppint out that the difficulties of inspection 
during manüfáétufe are greatly increased when the rails are made 
abroad, and the same control cannot be exercised over the work. 
Moreover, considerable extra cost has to be incurred in inspection 
when the work extends over a long period. Certain of the rails 
included in the proposed contract are urgently required in connec- 
tion with tramway works now in hand, and it is very desirable that 
they should be obtained with the least possible delay. In the cir- 
cumstances, we are of opinion that the second lowest offer, that of 


Walter Scott, Ltd., amounting to £32,855, which is only £810, or 


2) per cent. higher than the lowest tender, should be accepted." 

The following tenders were received for the overhead electrical 
equipment required for the construction of the Putney Bridge to 
High Street, Wandsworth, tramway :— 


Clough, Smith & Co., . frocommiended) £2,016 
British Insulated and Helsby Cables. Ltd.. a 2, 232 
Dick, Kerr & Co., Ltd. " T 2.258 


Estimate of chief Sides £2, 800. 


With, reference to the reconstruction of tramways from Baring 
Street to Finsbury Park, it is proposed that the cables (£3,800) be 
obtained from W. T. Henleys Telegraph Works Co., Ltd.: one 
motor-generator (£1,750) from Dick, Kerr & Co., Ltd.: aud that the 
duct-laying (£3,500) be placed with Reid Bros. Engineers, Ltd. 

The tenders received for ash-dust-removing plant for the Green- 
wich generating station were as below :— 


First Complete 
section. plant. 


Jas. Keith & Blackman Co., Ltd. .. (recommended) £690 £3,607 
Shelby Manufacturing Co. .. oe ae we 868 8,806 
Spencer & Co., Ltd. Se Và s T .. 1,185 3,838 
Matthews & Yates, Ltd. bs T ae as rr 865 8.991 
Buffalo Forge Co., Ltd. oa A i - B30 4,118 


Estimate of chiet officer £3,000. 


The installation of this work is in the nature of an experiment, 
and arrangements were accordingly made for alternative tenders to 
be submitted for a part, and the whole, of the work respectively, so 
that experience might be gained of the working of a part of the 
plant before the complete installation is made. We have carefully 
examined the tenders, and we are of opinion that the lowest, that 
submitted by the James Keith and Blackman Co., Ltd., should be 
accepted. This firm's tender for the first section of the work 
amounts to £690, while for the complete installation of the plant 
their tender amounts to 43,507. The contract will provide for the 
firm to carry out the first section of the work, and for the installa- 
tion of the remainder to be undertaken by them, subject to the 
results and workmanship being satisfactory." 

Tenders were invited from selected tirms for a lift at 23. Belvedere 
Road: 


Medway’'s Safety Lift Co, xs ae eccommendes) “> 
R. Waygood & Co., Ltd. Vs Vs : oe oe 
Smith, Major & Stevens, Ltd. x s - bs eo 875 


Easton Lift Co., Ltd. ee ee ee os ee ee - 885 
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The Fire Brigade Committee invited tenders from five selected 
firms for the electric lighting of the new fire station erecting in 
Brunswick Road, Poplar, and the following were received :— 


G. Harland Bowden & Co. .. 2s (recommended) £157 
Waring & Withers .. EX - as <a ee . . 184 
G. E. Taylor & Co. oe es ee ee ee ee es 192 


The Stores and Contracts Committee has recommended the 
acceptance of tenders of the following firms for contracts extending 
from January to December next :— 


Electric carbons —Brush Electrical Engineering Co., Ltd.; W. Geipel and 
Co.; Ship Carbons, Ltd. 

Electric fittings.—Atlas Carbon and Battery Co., Ltd.; Baxter & Caunter: 
British Ever-Ready Electrical Co., Ltd.; British Insulated and Helsby 
Cables, Ltd.; Dorman & Smith; Edison & Swan United Electric Light 
Co., Ltd.; Elliott Bros. ; General Electric Co., Ltd.; A. P. Lundberg 
and Sons; Wm. McGeoch & Co., Ltd.; Plutte, Scheele & Co., Ltd.; 
Siemens Bros. Dynamo Works, Ltd.; Sunbeam Lemp Co., Ltd.; 
Veritys, Ltd.; Wm. White & Co. 

Electric cables and wires.—British Insulated and Helsby Cables, Ltd.: 
Hooper's Telegraph and India-Rubber Works, Ltd. 

Electric lamps.—British Tungsten Lamp Co., Ltd.; Cryselco, Ltd.; Edison 
and Swan United Electric Light Co., Ltd.; Pope’s Electric Lamp Co., 
Ltd.; Siemens Bros. Dynamo Works, Ltd. 


Nelson.—The T.C. has accepted the tender of Messrs. 
A. L. Gibson & Co., of Twickenham, for the supply of steel roller 
shutters at the local car-shed. l 


Scarborough. — The tender of Messrs. Walker & Hutton, 
Scarborough, has been accepted by the Corporation for the installa- 
tion of an electric lighting plant at Cayton Bay Waterworks. 


Sheffield.—The City Council has accepted the following 
tenders :— 


Gilbert Heathoote & Co.—Roof principals and supports for extensions to 
Neepsend power-house, £1,786. 

Firth, Blakey, dons & Co.—Four coal-shoots, Neepsend power-house, £1,670. 

British Insulated and Helsby Cables, Ltd.—1,140 yards of figure-8 hard- 
drawn bronze trolley wire, 84d. per lb. 


Shipley.—The U. D.C. has accepted the tender of Mr. 
John Wade for 500 tons of Bower's Smudge coal for the electricity 
works; and that of Messrs. Fyfe, Kemp & Co., for 500 tons of 
similar coal. 


Stretford. — The U.D.C. has accepted the following 


tenders :— 
General Electric Oo., Ltd.—Equaliser and diverting gear, complete, with 
one 800. ampere Aron " meter, £78. 
Drennan, Glover & Cooper.—Cable, £89 12s. 
W. T. Glovec & Co.- Cable, £15 and £24. 


Walsall.—The T.C. has accepted the following tenders 


for annual supplies for the Tramways Department :— 


Micanite and Insulators Co., Ltd.—Micanite rings and nica segments. 
A. G. Engholm.— P. & B. tape and paint, and Hlackley tape. 

British Insulated and Helsby Cables, Ltd.—Mechanical ears. 

W. B. Brown & Co. (Bankhall), Ltd.—Galvanised strand wire. 

Dyer 4 Young.—Armature coils. 

Edison & Swan United Electric Light Co., Ltd. - Lamps. 

Glacier Anti-Friction Metal Co., Ltd.—Bearing metal. 

Na ional Rail and Tramway Appliances Co., Ltd.— Brake blocks. 
British H«le-Shaw Patent Clutch Co., Ltd.—G.E. 58 pinion wheels. 
Anti-Attrition Metal Co., Ltd.—Trolley wheels. 


The T.C. has also accepted the tender of Messrs. Babcock & Wilcox, 
Ltd., for a boiler, at £1,339 ; and that of the Underfeed Stoker Co. 
for one of their stokers, at £267. 


West Ham.—The Education Committee received the 
following tenders for the installation of electric lighting at Salway 


Place School :— - 
J. T. Halsey.—(a, Stannos system), E223; (b, Simplex system), £178 10s. 6d. 
Johnson & Pbillips.—(a) £217; (b) £204 10s. 

W. E. King.— b) £713 14s. 6d. 

Mayfield & Co.—(a) £200 18s. 2d. ; (b) £186 4s. 8d. 

Parry Mell.—(a) £180 10s. ; (b) £195 108. 

E. Morgan.—(a) £149; (b) £161 10s. 

Newbald & Co.—(a) £220; (b) £1«9. 

Ryan & Son.—(a) £270; (b) £210. 

Simmons & Co.—(a) £280; (b) £238. 

Weston & Sons.—(u) £230; (b) £159 10s. 

West Ham Electricity Department (provisionally accepted for b).— 
(a) £190 178.; (b) £146 28s. 


Wigan.— The T.C. has accepted the tender of the General 
Electric Light Co., Ltd., for the battery scrap at the electricity 
works. 


THE ELECTRICAL ENGINEERS 
(LONDON DIVISION). 


THE following orders are issued :— 
Commanding Officer—Cor. H. M. LEAF. 


Monday, December 19th.—'' A" Company. Technical drill, 7 to 10 p.m. 
Tuesday, December 20th.—' B' Company. Technical drill, 7 to 10 p.m. 


Headquarters will be closed for the Christmas holidays from December 2lst 
to January 4th, 191!, both days inclusive. The Orderly Room will be 
open on weela-days from 10 a.m. to 4 p. m., except on Saturdays and bank 
holidays, when it will be entirely closed. 


(Signed) P. H. CAMPBELL, Capt. R. E., Adjutant. 


FORTHCOMING EVENTS. 


Nortb-Last Coast institution of Engineers and Shipbullders.—F'riday, December 
16th. At 7.90 p.m. At the Lit. and Phil. Society, Newcastle. Resumed 
discussion on Mr. D. B. Morrison's paper on The Economical Working of 
Reciprocating Marine Engines and their Auxiliaries.” 


lestitation ef Electrical Engineers (Newcastie Seetice).—Monday, December 19th. 
At 8p.m. At the Armstrong College, Newcastle. Discussion on Switch - 
gear and the Isolation of Faults on Power Systems," to be opened by 
Mr. B. W. Clothier. 


institution of Electrical oer (Manchester Local Section), — Tuesday, December 
20th. At 7.80p.m. At the University, Manchester. Paper on Merz-Price 
and other Discriminative Protective Apparatus for A.C. Circuits," by 
Messrs. K. Faye-Hansen and G. Harlow. 


Physical Seelety.— Tuesday, December 20th. From 8 to 6 p.m. and from 7 to 
l0 p.m. At the Imperial College of Science, South Kensington. Sixth 
Annual Exhibition of Electrical, Optical and Physical 1 (see 
“ Notes"). Short experimental discourse on “ Detectors’ in the afternoon 
and also at the evening session, by Dr. J. A. Fleming. 

Janior lastitation of Engineers.— The sixth lecture on Law Relating to 
Engineering,” announced for December 19th, has been postponed to 
January 80th, 1911. 


NOTES. 


, 

The Physical Society's Annual Exhibition.— This 
exhibition, which is to be held on Tuesday, the 20th inst., will be 
open in both the afternoon (from 3 to 6 p.m.), and the evening 
(from 7 to 10 p.m.). Prof. J. A. Fleming. F.R.S., will give a dis- 
course at 5 and again at 8 p.m. on “Some Improvements in 
Transmitters and Receivers for Wireless Telegraphy "; and Mr. 
R. W. Paul will give a number of cinematograph demonstrations of 
some physical phenomena. The following firms will be 
exhibiting :—Messrs. R. and J. Beck, Ltd., British Radio-Telegraph 
and Telephone Co., Ltd., Cambridge Scientific Instrument Co.. 
Casella & Co., A. C. Cossor, Ltd., H. W. Cox & Co., Ltd., Crompton 
and Co., Ltd., J. H. Dallmeyer, Ltd., Elliott Bros., Everett, Edgcumbe 
and Co., Gallenkamp & Co., Gambrell Bros., J. J. Griffin & Sons, 
Hicks & Co., A. Hilger, Ltd., India-Rubber, Gutta-Percha and Tele- 
graph Works, Ltd., Marconi's Wireless Telegraph Co., Leslie Miller, 
Muirhead & Co., Nalder Bros. & Thompson, Negretti & Zambra, 
Newton & Co., R. W. Paul, W. G. Pye & Co., Strange & Graham, 
H. Tinsley, Townson & Mercer. Weston Electrical Instrument Co., 
Wright & Co., Carl Zeiss. We understand that invitations have 
been given to the Institution of Electrical Engineers, the Faraday 
Society, the Optical Society, and the Röntgen Society. Admission 
will be by ticket only, and therefore members of the societies just 
mentioned (including also the Physical Society) desiring to attend 
the Exhibition should apply to the secretary of the society to which 
they belong. 


The German Electrical Steel Industry.— The report 
of the Stahlwerke R. Lindenberg Gesellschaft, of Remscheid, for 
1909-10, states that the new special qualities of steel produced and 
placed on the market for materials for war and peace, have met 
the requirements demanded of the company. During the year 
additional attention was devoted to the further improvement of the 
electric smelting process, and new metallurgical processes were 
worked out, and patents applied for in all industrial countries. The 
interest manifested by the large iron and steel works in regard to 
the introduction of the electrical manufacture of steel, was also 
very marked in 1909-10. Among others an important south-west 
German works had acquired a licence from the company, and 
furnaces of from 12 to 15 tons capacity were to be installed, it 
being intended to substitute electric smelting for the manufacture 
of open-hearth steel. The Elektrostahl Gesellschaft, which is a 
subsidiary of the Lindenberg company, had again been able to con- 
clude contracts with important foreign iron and steel works in, 
regard to licences. At the present time, the report remarks, there are 
23 electro-steel furnaces on the company's system in operation, 
representing an annual output of 225,000 tons; and 17 furnaces 
are in course of construction, three of which will have a capacity 
of 20 tons each. 


London Electrical Engineers.—About 10 officers and 
200 men of the London Electrical Engineers, Territorial Force, under 
the command of Major A..E. Le Rossignol, proceeded to Sheerness 
on Saturday last for week-end training. The work undertaken was 
the same as the corps would have to do in war time, and consisted 
in running the defence electric lights from dusk to dawn. Every- 
thing was done under mobilisation conditions, and the men who 
were not actually on duty rested in the war shelters. The detach- 
ment returned to London on Sunday. 


Proposed Optical Convention in 1912,—A general 
meeting of opticians and others interested was heldon November 
29th, to consider the desirability of making arrangements for the 
holding of an Optical Convention in 1912. The chair was taken by 
Dr. R. T. Glazebrook, C.B., F.R.S., as chairman of the permanent 
committee. A resolution was carried, nem. con». that provided 
sufficient financial support is obtained, an optical convention be held 
in the spring or early summer of 1912. An organising committee 
was nominated to undertake the work of making the necessary 
arrangements for the convention, : 
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Northampton Polytechnic Institute.— The prizes 
and certificates for the session 1909-10 were distributed to the 
successful students of the above Institute by Lord Alverstone on 
Thursday last week. The chair was taken by Mr. L. B. Sebastian, 
chairman of the governing body. 

The Principal (Dr. R. Mullineux Walmsley) in his report of the 
work of the session, briefly referred to the outstanding features of 
the work done and the general progress of the Polytechnic, chief of 
which on the educational side was the installation of the new 
generating station as a part of the equipment of the electrical 
engineering department. A fully-illustrated description of this 
generating station recently appeared in the ELECTRICAL REVIEW. 
The total cost of the station was a little over £6,000, towards 
which the London County Council contributed £5,600. The 
Principal pointed out that the pressure for adequate accommodation 
on the educational side was still severely felt in the technical 
optics department, where the temporary accommodation hired some 
five years ago in the British Horolorical Institute was still all that 
could be placed at the disposal of thedepartment. The day classes 
and courses had been well maintained, and for the sixth year in 
succession the Principal had been able to place, without any pay- 
ment or premium, the whole of the second and third-year students 
in commercial workshops during the summer. This continued 
success was due to the thoroughness of the training which the 
students underwent before they were sent out into the workshops ; 
this opinion was confirmed by the very appreciative reports which 
were received from the various firms. The Principal explained with 
regard to the Board of Education's examinations that, although the 
whole of the work was recognised by the Board, only the 
examinational subjects of magnetism and electricity were prepared 
for in the Institute classes, and that only in the classes which were 
confined to Post Office telegraphists. 

Lord Alverstone, in presenting the prizes and certificates, 
delivered a bright and racy speech, in which he gave sound advice 
to the students and prize-winners, and stated that in his opinion 
the curriculum of technical schools must advance. He also said 
that after the elementary grounding, specialisation was most 
necessary at the present day. He took the subject of electricity 
as an instance of the strides that science had taken in the last few 
years, and how these advances called for new apparatus and greater 
application on the part of the students. He concluded his remarks 
by advising them not to be discouraged by mistakes, as it had been 
well said by somebody, Men who never make mistakes never make 
anything at all.” 

The usual votes of thanks concluded a very pleasant and 
interesting evening. The conversazione was continued on the fol- 
lowing evening, as usual. 


Supply Authority and Contractor.—“ One of the 
most successful central station managers in America, when asked 
recently how he contrived to get along so well with the local con- 
tractors (there is great harmony between the two interests), briefly 
replied :-—‘ I make them toe the mark, and I give them a square deal 
— that's all. And it was enough, for in this short, crisp sentence 
were contained all things that make for perfect co-operation between 
two branches of the trade that must work together if the best 
interests of both are to be furthered. This manager recognises 
that if certain things are due to his company, certain other things 
are due to the contractors, and he is big enough and fair enough to 
see to it that both get what they are entitled to. He has stringent 
rules applying to the installation of work, and he makes the con- 
tractors toe the mark every time: he has a clear conception of the 
rights of the contractor, and he hands him out a ‘square deal’ 
every time. He maintains an energetic soliciting staff, but he does 
no construction work, believing it not a proper function of the 
central station to install wiring equipments in towns where com- 
petent contractors can be found. 

" When a contract is secured by this company, either for light or 
power, the customer is given a list of all the local contractors who 
have proved their ability and willingness to perform good work, 
and is told to apply to any or all of them for his wiring: all the 
central station is concerned with is having the work done right. 
The sale of wiring supplies is, of course, left entirely in the hands 
of the dealer. In order to develop the motor business, which was 
practically non-existent, and which he realised the contractors 
were unable to handle, this manager some years ago organised a 
motor-selling department and built up a large trade, keeping in 
stock as much as 850,000 worth of goods. The business established 
on a firm basis, he turned it over to the contractors, who in the 
meanwhile had gained some valuable experience. He is not a 
philanthropist, this manager ; he is a business man of rare sagacity. 
He also is an example, for his policies, of which co-operation with 
the contractor is not one of the least effective, have made his com- 
pany not only one of the most prosperous in the country, but, at 
the same time, one of the comparatively few public service cor- 
porations that possess the goodwill of the local community, which 
last form of asset, by the way, is not one of the least valuable that 
can be possessed by a corporation providing publie service.“ — 
FElectrocraft, 


Lead.—4A correspondent of the Financial Times says 
that the immediate outlook for the International Lead Convention 
has latterly been improved. as a result of an increased demand on 
the part of European electrical goods manufacturers. This has 
enabled the Convention to dispose of a proportion of the somewhat 
heavy surplus stocks which had previously been accumulated in the 
course of the operations entered into with the view of supporting 
the market. The exports have also been on a larger scale. and at 
practically all points stocks are understood to have undergone a 
curtailment, despite the fact that the Australian supplies have 


increased to the neighbourhood of the normal, and that the demand 
on American account has been light. Prices have accordingly 
shown an upward tendency, although at round £13 per ton they 
can still only be described as moderate. Ever since ite inception 
in the early part of last year the International Convention has had 
many difficulties to contend against. It is handicapped in its 
Operations fundamentally by the fact that it controls less than 
50 per cent. of the world's total output of, roughly, 1,000,000 tons. 
Indeed, it is stated in some quarters to control not more than 
300,000 tons, of which 120,000 tons is contributed by certain 
Spanish mines, 40,000 tons by the Hoboken Works, near Antwerp, 
and 130,000 tons by Australia, 10,000 tons emanating from 
Germany. If the main object of the Convention was to advance 
prices to the advantage of producers it has signally failed, and the 
continuation of the Convention is regarded as extremely pro- 
blematical. Its constitution took place as the outcome of 
protracted negotiations conducted in Paris in the early part of last 
year. The agreement entered into was to extend up to the end of 
1910, when any of the parties thereto were to be entitled to with. 
draw on giving six months' notice. No minimum prices were 
fixed, the idea being that values should be regulated by a sliding 
scale of production. As, however, there were so many important 
producers left outside of the Convention its control proved from 
the outset somewhat feeble, although it was contended, when ite 
opponents triumphantly pointed to the fact that during the frst 
year of its existence lead prices had been actually lower than in the 
preceding year, that had it not been for the operations of the 
Convention values would probably have been at least £2 per ton 
lower." 


Late Correspondence.— Mr. William P. Durtnall, 
M. I. Mar. E., writes as follows regarding the patent inquiry 
“ Durtnall v. British Thomson-Houston Co., reported on pare 937 
of our last issue : — 


“I notice in the report on the above case that appeared in your 
journal on December 9th last, a slight, but possibly misleading, 
statement, which I trust you will kindly allow me to correct. 
You state that Mr. Durtnall asked the Comptroller to say that the 
respondents were using his combination, which he had previously 
patented in 1905, without mentioning it in the specification. Of 
course, it is not possible to have a valid patent without mentioning 
the matter clearly in & patent specification, but you mean, possibly, 
that the respondents did not mention my patented system in 
their specification, nor did they make any disclaimer to the effect 
that such a combination of high-speed turbines or other prime 
movers, being arranged to drive polyphase alternating-ourrent 
generators (with fixed armatures) supplying current to 'slow-speed 
propellers’ for ship propulsion, thus forming an electrical speed 
reduction gear. and I drew attention to this, and pointed out 
that a great reduction in steam was possible by arranging such 
plant accordingly. My patent 17,248, 1905, has been granted in 
19 countries, and was the first to show such a arrangement. aud, 
therefore, is a master patent for this ‘system’ of plant for pro- 
pelling ships. 

" As regards the adding on of a low-pressure turbine as proposed 
by the respondents, this I did not claim. Nor am I likely to, for 
reasons which I havealready many times pointed out before the 
technical institutions, and in the engineering Press, in this 
country and abroad. The only thing opposed, was the fact that 
the respondents were proposing to use my system as part of their 
combination, without disclaimer, or with my permission. As you 
may be aware. I successfully opposed Mr. Parsons on this point à 
few months ago." 


An Electrical Prize Problem.—The Association of 
German Mechanical Engineers has just announced the report of the 
prize committee on the result of the present year's Beuth problem 
concerning the utilisation of a railway power station for auxiliary 
works. Competitors were confronted with the problem of a double 
track main line operated electrically and having a length of 10. 
miles. The power station, which is intended for the production of 
single-phase current of 15 periods, is assumed to be in the middle of 
the section, and contains seven generators of 3,000 Kw., driven by 
steam turbines and having a terminal pressure of 3,000 volts. Fire 
of the generators are to be kept in constant operation, and the ter- 
minal pressure is kept at the same value by automatic alteration of 
the excitation. The working of the railway requires 40,000,000 KW.- 
hours annually. with a peak load of 18,000 Kw. In order to render 
of use the surplus output which is available when the machines are 
fully loaded, 50,000,000 Kw.-hours of it are to be employed for the 
production of electrical steel (for special castings), and 


10,000,000 KW.-hours for the supply of various localities in the 


vicinity of the railway with direct current for lighting and 
power purposes. The electrical supplies in question are to 

measured at the bus-bars in the generating station. The steel works 
is situated not far from the power station. The apparatus for 
collecting the surplus power from the network of the railway must 
be of such a kind as to be able to accommodate its consumption to 
the demand made upon the power station at any time by the working 
of the railway. As fuel, lignite is available at the price of 2s. per 
ton in the immediate neighbourhood of the power station. In 
order, however, to increase the economy, the fuel is not to be used 
directly as lignite, but only after it has been carbonised for the 
recovery of by-products (tar, paratfin, &c.), and is then either used as 
lignite coke or in the form of producer gas. The price of energy. 
including interest and depreciation charges, would be 2} pfennu 
per KW.-hour if the firing were effected with crude lignite, and on 


the assumption that only the 40,000,000 kw.-hours needed for 


operating the railway were produced. Competitors were required » 
submit a plan of the installation, an explanatory report w't 
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sketches of the plant for the electric steel installation, a correct 
statement of an alternating-direct current distributing installation, 
a statement of the apparatus for accommodating the collection of 
current to the prevailing demand on the power station by the 
working of the railway, a representation of the coking and by- 
product recovery plant, and details of the cost of production. The 
competition bas only elicited four solutions. Herr Ackermann, of 
Kattowitz, has been awarded the first prize of the Beuth gold medal 
and the State prize of £15, and Herr Max Kreyssig, of Halle, the 
second prize represented by the Beuth gold medal. 


Canadian Water-Powers.—The total available 
H.P. of the rivers of Canada is stated to be 25,682,907 on the 
basis of minimum flow development. Of this total only about 
2 per cent. (516,887 H.P.) is now developed. The distribution of 
the water-powers in the various provinces is as follows, the figures 
representing H.P.: Yukon, 470,000 ; British Columbia, 2,065,500 ; 
Alberta, 1,144,000; Saskatchewan, 500,000; Manitoba, 504,000 ; 
North-West Territories, 600,000; Ontario, 3,129,168; Quebec, 
17,075,939 ; New Brunswick, 150,000; Nova Scotia, 54,300. In 
January there will be submitted to the Dominion Parliament a 
Bill respecting the water-powers of Canada. The objects of the 
law came under seven heads as follows: (1) Water-powers to be 
alienated for stated periods only. (2) Reference of the application 
for water-powers is to be made to the Conservation Commission 
before alienation. (3) Determination of the developmenb to be 
made, and the right of entry and the annual rental calculated on 
the horse-power used. (4) Time within which proposed develop- 
ment is to be made, and forfeiture in case of non-observance and 
revision of rentals at expiry of each period. (5) Indemnification 
of lessee in case of failure to agree after each period. (6) Control 
of rates at which the public at large is to be supplied with electric 
power by the lessee. (7) Jurisdiction to determine differences 
between the Government and lessees in case of failure to agree in 
some independent tribunal.— Elect rical World. 


Educational.—BarrERsEA PoLyYTECHNIC.—AÀ course of 
12 lectures on Electrical Costs and Quantities’ will be given by 
Mr. W. Brew on Thursday evenings, at 7.30, commencing January 
19th, 1911. Courses of lectures in electric traction, design of 
alternating-current machinery, and alternating and direct currents 
will also be given, commencing January 9th, 1911. For further 
particulars, see our advertisement pages to-day. 


Appointment Vacant,—Electrician-attendant for the 
County Asylum, Rainhill, near Liverpool (£50). See our advertise- 
ment pages in this issue. 


Metropolitan Association of Electric Tramways 
Managers.— A meeting of the members of this Association was 
held on Friday, 9th inst., at the Municipal and County Club, White- 
hall Place, Whitehall, S. W., when there were present: Mr. H. E. 
Blain, West Ham; Mr. A. G. Balfour, Dartford; Mr. A. Coveney, 
Eritb ; Mr. H. L. Howard, Barking; Mr. C. Mittelhausen, Bexley 
Heath; Mr. F. Schofield. Leyton: Mr. W. C. Ullmann, East Ham; 
Mr. W. E. Hammond, Metropolitan Electric: Mr. A. V. Mason, 
South Metropolitan ; and Mr. T. B. Goodyer, Croydon. Mr. A. H. 
Stanley was unanimously elected chairman, Mr. H. E. Blain vice- 
chairman, and Mr. T. B. Goodyer hon. secretary for the ensuing 
year. It was reported that the work in connection with the forma- 
tion of the Central Claims Bureau was proceeding most satis- 
factoril-y, and that there was every, hope that the Bureau would 
come in to existence early in January next. 


Foreign Trade in November.—The improvement in 
our foreign trade continued in the month of November. The 
imports increased by nearly 23 millions sterling, and the exports 
by more than 3J millions, while the re-exports were better by over 
£700,000 than for the corresponding month of 1909, the percentage 
gains being 4'02, 10773, and 10'16 per cent. respectively. The 
imports of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, amounted in value to £45,738 
more, and the exports of electrical goods to £39,356 more than in 
November, 1909, The figures for the 11 months show an improve- 
ment of £1,561,406 in electrical exports down to date. The gross 
increase in all exports for the same period is between 48 and 49 
millions sterling. 

The value of the electrical apparatus and electrical goods 
exported from the United Kingdom in the first 11 months of this 
year was £3,512,562, as compared with £1,951,156 in the corres- 
ponding period of 1909, and # 1,787,685 in the corresponding period 
of 1908. In the total of £3,512,562 rubber insulators figured for 
£408,275 ; insulators, other than rubber, for £327,670; telegraph 
and telephone cables, for £1,847,547 ; telegraph and telephone 
apparatus, for £208,379 ; carbons, for £16,792 : electric glow lamps, 
for £115,766 ; arc lamps and searchlights, and parts thereof, for 
£33,786; primary and secondary batteries, for £110,227; and 
unenumerated electrical goods and apparatus, for £110,020. 


The Electric Eye.—The Daily Express correspondent 
in St. Petersburg announces that Prof. Rosing, of the Institute of 
Technology, claims to have constructed an  electro-telescopic 
apparatus which will enable the owner to see anything and anyone 

e chooses, even & long distance away from the observer. We doubt 
whether such an invention would have a favourable reception from 
the public—certainly, Bill Sikes and his kind would have a strong 
prejudice against it. If this sort of thing goes on, we fear that 
before long someone will invent a device to enable us to see 
oorsela ag ithers see us "—which Heaven forbid : 


P. & 0. Batti-Wallahs’ Society.— The Birmingham 
Section of this Society held their second function of the season —a 
very successful ball—under the chairmanship of Mr. R. A. Chattock, 
the city electrical engineer and manager, on Friday, December 2nd, at 
the Grand Hotel, Birmingham. Theevent took place in the magnificent 
Grosvenor Room. Supper was provided at the interval, and some 
130 ladies and gentlemen sat down. At the conclusion the chair- 
man, who was heartily received, remarked that it was not usual to 
make speeches at suppers of this kind, but the Batti-Wallahs always 
did things out of the common, and he could not let this opportunity 
go by without saying how pleased he was to see so many friends 
round him. He asked them to drink to the health of the King, 
which was heartily responded to, with musical honours, led by Mr. 
H. Foulds. The Batti-Wallahs’ next function—a smoking concert 
—is announced for January 19th. 


Institution and Lecture Notes.—INsTITUTION oF 
ELECTRICAL ENGINEERS (GLASGOW LOCAL SECTION). — The 
members of the Local Section held their annual dinner in the 
Grosvenor Restaurant, Glasgow, on Wednesday, December 14th, 
under the chairmanship of Mr. Sam Mavor, local president. Prof. 
Barr (Glasgow University) proposed “The Imperial Forces," and 
replies came from Mr. C. H. Wordingham (superintendent electrical 
enrineer to the Admiralty) and Sir J. H. A. Macdonald (the Lord 
Justice Clerk for Scotland). Sir Donald MacAlister, K.C.B. (prin- 
cipal of Glasgow University) submitted " The Institution of Elec- 
trical Engineers," which Mr. Ferranti, the president, acknowledged. 
while the toast of The Local Section was pledged by Mr. W. H. 
Patchell, member of the Council of the Institution, the chairman 
responding. ‘ 

THE INSTITUTION OF ELECTRICAL ENGINEERS.— At the conclusion 
of last week’s ordinary meeting, a special general meeting was 
held, at which the action of the Council in borrowing £11,500 on 
the security of the property of the Institution (see page 915) was 
unanimously approved. 


RoyaAL INSTITUTION.—We have now received the printed official 
programme of arrangements forthe next few months. On Friday, 
January 20th, Prof. Sir J. Dewar will lecture on Chemical Changes 
at Low Temperature”: on January 27th Prof. W. H. Bragg will 
lecture on Radioactivity as a Kinetic Theory of a Fourth State of 
Matter"; March 31st, Prof. H. S. Hele-Shaw on Travelling at 
High Speeds on the Surface of the Earth and above it" ; April 7th, 
Prof. Sir J. J. Thomson, on A New Method of Chemical Analysis." 
Six Saturday afternoon lectures on “ Radiant Energy and Matter " 
will be delivered by Sir J. J. Thomson on March 4th, and five 
following Saturdays. To Prof. S. P. Thompson's Christmas course 
of juvenile lectures on Sound,“ commencing on December 29th, 
we have already referred. 


BIRMINGHAM ELECTRIC CLUB.—At the annual meeting of the 
club on Saturday last, the sixth annual report stated that there 
were about 85 members on the club register. The finances were in 
a satisfactory condition, and there was a balance in hand,— Mr. 
F. W. Foster was elected president for the coming year. 


Mr. D. Maxwell recently lectured at Dundee to a large audience 
on “Some Interesting Applications of Electricity." 


Chichester Electric Light and Power Co., Ltd.— 
The secretary of this company (Mr. F. D. Pepper) writes as follows 
from 7, Victoria Street, Westminster, S.W., under date December 
14th :—-" The attention of my board having been called to a notice 
in the Press of the voluntary windiny-up of The Chichester and 
District Electric Supply Co., Ltd., I have been directed to ask the 
favour of your giving publicity to the following facts :— That this 
company is the only body authorised to undertake the supply of 
electricity in Chichester, its powers being derived from a provisional 
order transferred to it by the Corporation of Chichester, and that 
this company is not, and never has been, in any way associated 
with the concern above referred to, or with any person connected 
therewith.” 


Electric Supply Company Summoned.—On Wednes- 
day at the Marlborough Street Police Court, before Mr. Denman 
the London Electric Supply Corporation appeared in answer to an 
adjourned summons for having made default in supplying energy 
to Robert Henry Hummell, of 6, Old Bond Street. Mr. Newbolt 
appeared for the complainant, Mr. Marriott represented the Supply 
Corporation, and Mr. W. S. Kennedy was present to watch the case 
on behalf of the Westminster Electric Supply Corporation, Mr. 
Marriott said that his company had the right to supply either 
continuous or alternating current, but they had not the mains 
in Bond Street to supply anything but the alternating current. 
Mr. Newbolt said it was common ground that the company had 
not supplied his client with any energy. They took up the position 
that they were tied hand and foot to the Westminster Co., and 
that they were bound to take whatever the latter company might 
give. His point was that the London was the only company that 
could give them the continuous current, and he contended that if 
it had not been for the agreement entered into between the two 
concerns, they would have had it. The Magistrate reserved his 
decision. 


Radium in Bulk.—Sir Ernest Cassel has presented the 
English Radium Institute with no less than a whole gramme of 
radium, at a cost of £15,000—a price specially reduced by the 
makers (the Austrian Ministry of Works) on account of the large 
quantity purchased. It will be used for cancer research, 
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The City Lighting.— We have received from Mr. Frank same cause, viz, the fact that one of the company's tenants was 
Bailey full particulars of the recent developments in connection not able to carry out the terms of his lease. Owing to this their 
with the public lighting of the City by the City of London Electric hotels were untenanted during the dead season of the year, and the 
Lighting Co., Ltd., and will deal with them fully in our next issue. loss in rent alone amounted fo £702, whilst, on the other hand, 
redecoration and repairs to hotels caused an extra expenditure of 
£160. The Laxey Gardens had to be worked by the company itself, 
instead of being in the hands of a lessee, as in previous years, at a 
fixed rental, and expenditure had to be incurred in connection with 
' the gardens in providing bands, &c., which came to £622. Had it 

not been for this misfortune they would have made a better 
showing than last year, for both passenger and goods receipts were 


higher—the former by about £120 and the latter by about 
OUR PERSONAL COLUMN. £50; whilst the total expenditure, but for the items he 


. had mentioned, would have come out just about the 

The Editors invite electrical engineers, whether connected with the same as last year. This extra expenditure would not 
technical or the commercial side of the profession and industry, recur in future years, for the company had given up the 
also electric tramway and railway officials, to keep readers of the tenancy of Laxey Gardens, and their own hotels were again let to a 
ELECTRICAL REVIEW posted as to their morements, . well-known substantial firm of caterers, who were doing the thing 
well and would give thorough satisfaction to customers. The ratio 

of working expenses to receipts had been affected by the circum. 


Central Station Officials,—In response to an applica- stances he had referred to, but had it not been for them the ratio 
tion from the deputy borough electrical engineer, the Newport Would have been about 50 per cent. as against 50°3 per cent. last 
(Mon.) Electricity and Tramways Committee recommended that his year. The passengers carried were 533,104 as against 518,656 last 
maximum salary be increased from £250 to £300 per annum, to be year, an increase of 14,449, but the traffic had been worked on a 
reached by yearly increments of £20. The Committee also recom- decreased train-mileage of 5,381 miles for passengers, and 3,314 miles 
mend that the maximum salary of MR. J. P. BROWN, first-class STATE In Se e n Pria ies dnd one 

; I '15 8. . per train-mile as against 1s. 74d. last year, which was a 
VTV proof that further economy had been successfully studied in the 


Mz. A. C. BosTEL, assistant sales manager of the Birmingham working of the line. The average receipts per passenger this year 
Corporation electricity department, has been appointed sales super- were 132d., which was a falling off from last year, whilst last year 
intendent of the Croydon Corporation electricity works. The was a falling off from the year before that. The figures for the 
appointment was not advertised. With that in view, an amend- two previous years were respectively 13˙5d. and 13'8d. This con- 
ment was moved at the Croydon Council meeting on’ Monday, but it tinuous decrease seemed to show that the average visitor to the island 
was lost. Mr. Bostel held a post under the Croydon Council before had become more and more careful in his expenditure. It seemed 
going to Birmingham. | that his spending power was not so great as in former years, and he 

The Burton-on-Trent Electricity Committee has appointed Mr. contented himself with shorter trips on the railway. They had not 
MELBOURNE to be chief assistant, at a salary of £130. added anything this year to the reserve fund, which stood at 


£5,316. It was represented by investments which cost £5,194, at 
which sum they stood in the books, although their present market 
value was 4 5.294. The small uninvested balance of the reserve 
fund was, of course, cash, and waiting to be invested on some futare 
occasion. They had paid an interim dividend of 21 per cent. on 

"the 54 per cent. cumulative preference shares, and proposed paying 
the balance forthwith, leaving £236 to be carried forward. 


The electrical engineer of West Ham, as a temporary measure, 
has appointed Mr. SEDDON and MR. MACKENZIE as electrical and 
mechanical superintendents respectively, at the same salaries as 
before. This arrangement is to be further considered at the end of 
the present financial year. 


General—The Lancaster T.C. has appointed Mr. L. Sin W. H. VAUDREY seconded the motion, and the report was 
BARBER as teacher of the electric wiring class at the Storey adopted without discussion. 
Institute. 
Mk. F. W. SMITH (F. W. Smith & Co. (1907), Ltd., electrical aes 
engineers, Manchester and Southport) announces that he has adopted 
the name of Cleburne, and will in future be known as F. W. Smith- Hong Kong Tramway Co. 


Cleburne, but the name of the firm remains unaltered. EM "n 
Mn. F. B. O. Hawes has resigned the managing directorship of IN the Chancery Division on Tuesday Mr. Justice Neville had before 
the Langdon-Duvies Motor Co., Ltd., and is now consulting engineer him 5 to confirm mae pare of the capital of the Hong 
to that company. The large increase in work devolving upon him Kong Tramway Co., Ltd., ER oe Mr J. w id th 
in connection with the National Electrical Manufacturers’ Associa- Mr. JENKINS, K.C. (wit . J. M. Bome 
tion, and other matters with which he is connected, render it company was formed in 1902, to acquire the whole of the s 


; ib] . f j : : : capital of & former company, which was called the Electric Traction 
ae e Gepatit” swith: the Co. of Hong Kong, which held concessions for tramways in Hong 


Kong. The capital of the company was £325,000, im ordinary 
Mk. A. E. TANNER, who has been a member of the staff of Messrs. shares of £1 each. The company issued the whole of its shares fully 
W. T. Glover & Co., Ltd., for a number of years has been elected paid up, as vendors’ shares. They were not issued for cash, the 
a director of the company. money necessary for the construction of the tramways being raised 
by means of debentures. It was now proposed to write 158. of 
Obituary.— Mr. James R. Barr.—We deeply regret to each of the ordinary £1 shares, which were all vendors’ shares. 
announce that Mr. James R. Barr. A. M. I. E. E., who was to have An independent expert had been sent out to examine the assets, 
read a paper before the Glasgow Section of the I.E.E. on December and the evidence of the loss sustained by the company was quite 
13th on Some Considerations Relating to the Parallel Working of conclusive. In fact, the loss was something considerably more than 
Alternators," passed away last week. In consequence of this sad the amount now being written off. 
event, the meeting was cancelled, and the reading and discussion of His LORDSHIP confirmed the reduction. 
the paper are adjourned sine die. 


SIR CHARLES SCoTTER.- -By the death of Sir Charles Scotter. the 
always good-humoured chairman of the London and South-Western 


— — e 


Railway, the railway world has lost one of its leaders of whom and Manila Electric Railroad and Lighting Corpora- 
whose career it had great reason to be proud. Sir Charles came tion.—The directors have declared a dividend of 1 per cent. for the 
more directly within our own sphere by his connection with the quarter ending December 31st on the total issue of 5 million dollars 
little Waterloo and City deep-level electric tube line, which was for common stock. : 

years run as à separate company, but was of real assistance to the T 

L. and S. W. Railway, and was eventually absorbed as part of that Stock Exchange Notices.—Applications have been 
undertaking. In the early stages of the Great Northern and City made to the Committee to allow the following securities to be 
Railway, Sir Charles was chairman of that concern also. quoted in the Official List :—South Metropolitan Electric Light and 


Power Co., Ltd.: 50,000 6 per cent. cumulative second preference 
shares of £1 each fully paid, Nos. 300,001 to 350,000. 


. Winnipeg Electric Railway Co.— The directors have 
declared a quarterly dividend at the rate of 10 per cent. per 
annum. 

CITY NOTES. Johnson-Lundell Electric Traction Co., Ltd.—Tbe 


report states that the accounts for the 16 months to October 31st 
show a loss of £1,731, increasing the debit balance at profit and 


Manx Electric Railway Co., Ltd. loss account to £97,136. 
' y Co., d The annual meeting was held on Wednesday, when the balance- 
THE eighth ordinary annual general meeting of the above company sheet was adopted and the usual business transacted. The chairman 
was held on Tuesday at the offices, 3, Finch Lane, E.C., under the said that the negotiations were still proceeding for the sale of the 
chairmanship of Mr. A. G. Boscawen. patents, and the directors continued hopeful as to the future. 
In moving the adoption of the report, the CHAIRMAN said the : 
gross reccipts were £165 lower than last year. The gross ex- R. Waygood & Co.. Ltd.—The directors have declared 


penditure was E 801 higher. Both the decrease in the total receipts an interim dividend of 24 per cent. (6d. per share), less income 
and the increase in the total expenditure were attributable to the tax, on the ordinary shares for the half-year. 


— — — 
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India-Rubber, Gutta-Percha and Telegraph Works 
Co., Ltd. 


THE directors report that for the year ending September 30th, 1910, 
the accounts show, after provision for doubtful debts, a net profit 
of K 55.111: adding £55,012 brought forward, and deducting 
£4,687, the dividend on the preference shares paid in January and 
July, and £12,500, the dividend on the ordinary shares paid in 
July, there remains a disposable balance of £93,239, which, after 
providing for the balance of the dividends proposed for the year, 
and a special reserve of £30,000 set against stocks, will leave 
£22,614 to be carried forward. The directors recommend that the 
payment of the half-yearly dividend of 5s. per share, or at the rate 
of 5 per cent. per annum, be made to the preference shareholders 
on January lst prox., and they further recommend the distri- 
bution of a dividend to the holders of the ordinary shares of 15s. 
per share, free of income-tax, amounting to £37,500, making, with 
the interim dividend paid in July, a total payment of 10 per cent. 
for the year. The general business of the company shows an in- 
crease compared with the turnover of last year, which is, however, 
partly due to the higher scale of prices at which some of the com- 
pany's goods have been sold. Taken as a whole, their foreign 
agencies have done a profitable business, and the sales of the home 
agencies have been satisfactory. The prices of some raw materials 
attained an abnormally high level, but the advances the company 
were able to make in the selling prices of their goods have, except 
in the case of the French works, sufficiently met the situation. 
The stocks, however, are highly priced, and the board have thought 
it desirable to make the provision mentioned above. The expendi- 
ture at the French works to increase the facilities there is not yet 
completed, but will be during the current year. The electrical in- 
dustry continues dul. There has been an increase in the sub- 
marine cable work during the year, and the company's steamer 
Buccaneer has had fair employment. The works at Silvertown 
and Persan have been maintained in the usual state of efficiency. 


German Electrical Companies. 


THE accounts of Siemens Elektrische Betriebe Gesellschaft, of 
Berlin, which operates various supply undertakings, exhibit net 
profits of £28,400 for 1909-10, as contrasted with £25,900 in 
1908-9. It is intended to pay a dividend of 64 per cent. for 
1909-10, as compared with 6 per cent. in the preceding year. 
The Continental Telegraphen Compagnie, of Berlin, records for 
1909-10 profits of £3,460 from the telegraphic business, and £3,100 
from investments, these comparing with £2,020 and £3,030 
respectively in the preceding year. Including the balance brought 
forward the net profits amount to £6,600, as against £5,080 in 
1908-9, and a dividend of 12 per cent. is in contemplation on the 
share capital of £50,000, this contrasting with 9°6 ,per cent. in the 
previous year. 

The directors of the Telephon Fabrik A.G. vorm. J. Berliner, of 
Hanover, in reporting on the working in 1900-10, state that the 
results were satisfactory. Orders for &utomatic apparatus were 
carried out, and the apparatus had been proved by trial, and there 
was prospect of receiving equivalent orders. Contracts for 
Govermment account were constantly on hand, and the branches 
were well employed. The share in the English and French 


business was profitable, and the Hungarian undertaking was 


proposed to be converted into an independent company. After 
providing £13,100 for depreciation, as compared with £12,300 in 
1908-9, the accounts show net profits, including the balance brought 
forward, of £32,800, as against £31,400 in 1908-9. It is proposed 
to pay a dividend of 12 per cent, as contrasted with 11 per cent.. 
in the previous year. 

The Rhenish Schuckert Gesellschaft fur Elektrische Industrie of 
Mannheim, reports that the development and results of the com- 


pany's own supply undertakings or tramways and of those in which 


it is interested were satisfactory in 1909-10. After allocating 
£6,200 to depreciation and reserve funds, as against £4,400 in 
1908-9, the accounts indicate a net surplus of £22,300, as compared. 
with £23,000 in the preceding year, and a dividend of 7 per cent. ir 
proposed on the ordinary share capital of £200,000, being the same 
rate as in each of the three previous years. The directors’ report 
refers, among other matters, to the agreement concluded with the 
Bavarian State mining authorities for the erection of a large power 
station in the vicinity of the Government mines at Mittelbexbach 
and St. Ingbert for supply in the Palatinate. Negotiations in 
regard to the technical and financial execution of the project are 
how proceeding with the representatives of the local authorities in 
the Palatinate. 


Anglo-Argentine Tramways Co., Ltd.—The directors 

ve declared a dividend on the first and second cumulative pre- 
ference shares of 2s. 6d. per share, less income-tax, being at the 
rate of 5 per cent. per annum for the half-year ending December 
31st. As from J anuary Ist, 1911, the first and second cumulative 
Preference shares will bear interest at the rate of 51 per cent., 
Instead of 5 per cent., as at present. — „ „ 


Correction. —Siemens-Schuckert Groups. —In the 
di erence to the above in our last issue, page 954, there is a printers’ 
dir in the 1908-9 column of the Siemens-Schuckert Works, the 

lVidend being stated as 40 per cent. instead of 10 per cent.—the 
same as for 1909-10, | 


Melbourne Electrie Supply Co., Ltd. 


THE directors’ report for the year ended August 31st, 1910, states 
that during the year, capital expenditure in Australia on additional 
land, buildings, plant and mains, &c., has been incurred as follows :— 
On the Melbourne undertaking, £43,568: on the Geelong under- 
taking, £6,338 = £49,906. The profit and loss account shows 
that the gross profit derived during the year from the Melbourne 
and Geelong undertakings was £21,302. Adding the dividend 
received on the company's holding of ordinary shares in the 
Adelaide Electric Supply Co., Ltd., together with discounts, transfer 
fees, &c., the total gross profit for the year amounts to £28,429, 
which compares with 4 29, 733 for the previous year. After pay- 
ment of management and general expenses at the London head 
office, and interest on debenture stock, there remains a balance to 
the credit of profit and loss account of £13,675, to which must be 
added the amount of £3,694 brought forward from the previous 
year, making a total credit balance of £17,369. Deducting 
from this sum the dividend on the first preference shares for the 
half-year ended February 28th, 1910, there remaios an available 
balance of £13,869, which the directors recommend should be 
applied as follows :—Dividend on 20,000 7 per cent. first preference 
shares to August 31st, 1910 (paid on September Ist, 1910), £3,500 ; 
transfer to depreciation and general reserve account, £5,000; 
writing down suspense account, £1,966'; writing down head office 
furniture, £50; balance to carry forward, £3,353. During the 
year a further 7,750 Adelaide ordinary shares have been sold at a 
profit of £1,033, which has been applied in reduction of suspense 
account. Since the last annual meeting, the directors have devoted 
further attention to the question of dealing with the arrears of 
dividend on the £150,000 6 per cent. cumulative preference stock, 
amounting at August 31st, 1910, to £80,950. A definite scheme has 
now been prepared, which has been approved in principle by a 
number of the principal preference stockholders; and it will be 
Submitted for adoption to extraordinary general meetings of the 
preference stockholders and ordinary shareholders to be held 
immediately prior to the annual meeting on 21st inst. The 
directors regret to report that the serious and prolonged coal strike 
which broke out in Australia about & year ago, involved the com- 
pany in heavy extra expense in the purchase of fuel, the effect of 
which is reflected in the revenue accounts, and is responsible for the 
check in the hitherto steady annual increase in the gross profit 
earned at Melbourne. A contract has been made for the supply of 
electric power from the Melbourne station to the. Prahran-Malvern 
Municipal Tramways Trust. The supply was commenced in June 
last, and is being maintained satisfactorily. Extensions of the tram- 
ways are already in progress, and will involve an increased demand for 
power. Orders-in-Council for the supply of electricity in the suburbs 
of Brighton and Camberwell have recently been granted to the com- 
pany ; and distributing mains are being laid in these districts. 
Negotiations are proceeding with the Town Council of Hawthorn 
for a lease of their Order-in-Council, with a view to the inclusion 
of this important and hitherto untouched district in the company's 
sphere of operations. An agreement has been entered into with 
the local authorities at Geelong for the establishment of a small 
system of electric tramways in thetown. The work of construction 
is proceeding, and it is expected that the tramways will be opened 
for traffic in the course of 1911. The necessary power will be sup- 
plied from the company's existing generating station at Geelong, 
which is well adapted for the purpose. The following table shows 
the progress made by the Melbourne and Geelong undertakings :— 


Lighting Motors Total equiv. 


in in connections Total 
90-watt rated expressed in units Gross 
Date. lamps. H.P,  90-watt lamps. sold. profit. 
Melbourne— : 
August 81st, 1907 .. 76,278 1,558 125.974 1,820,879 £14,290 
August 81st, 1908 .. 90,088 2,150 157,412 926,807 6,053 
August 31st, 1909 .. 104,900 2,434 182,788 2, 716,174 20,578 
August 81st, 1910 .. 136,562 8,688 252,538 3,994,525 19,279 
Geelong— 
August 91st, 1907 22,150 701 44,582 844,501 £2,064 
August 31st, 1908 26,912 818 51,864 $12,661 1,623 
August 31st, 1909 E 893 50,930 964,770 2,439 
August Zlst, 1910 39,756 994 63,938 413,101 2,022 


Mr. F. W. Clements, the company’s local managing director and 
chief engineer, came home on leave during the summer, and the 
directors had the advantage of conferring with him personally on 
numerous matters of importance affecting the company's interests 


in Australia. 


Caleutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended October 28th, 1910, were 736,085, compared with 686,302 
units in the corresponding four weeks of 1909. 


Globe Telegraph and Trust Co., Ltd.—The directors 
have declared an interim dividend of 2s. per share, free of income- 
tax, on the ordinary shares for the quarter to November 30th. 


Canadian General Electric Co., Ltd.— The directors 
have declared a dividend of 1$ per cent. on the common stock for 
the three months to the 31st inst., being at the rate of 7 per cent. 


per annum. 


Eastern Telegraph Co., Ltd.—A third quarterly divi- 
dend is announced of 1} per cent. on the ordinary stock on account 
of the year ending December 31st. . - 
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ELECTRIO TRAMWAY AND RAILWAY STOCKS AND SHARES. 
TRAFFIC RETURNS. 


Tuesday Evening, 

Es THE disappointment felt in the Stock Exchange with regard to the 
miles result of the elections has led to politics becoming relegated to a 
Spon: secondary position, and the general opinion seems to be that 


Fort- Receipts for | No. 
Locality. night the of | Total to date. 
ended. fortnight. | wks. 


£ | E E £* Ino: counsels of peace will be agreed upon in _the political arena until 
Aberdeen .. | Deo. i E * Te A 19805 H ui cer after the Coronation at all events. Surmise and speculation are, of 
RA. „ 10 L30 | 35 | 49 706 |+ 2058 | .. |... course, directed to widely-different solutions of the present situa- 
Belfast — .. = „ 9| 8,063 + 748 | 39 | 147,741 (+ 9175 | 87. |.. tion, but moderate views in the Stock Exchange are tending towards 
Birkenhead.. ps „ 11 3,178 PE 86 40,196 ;+ 986 | 13°68) .. ni : indicated 
Birmingham Corp. „ 3 138,855 j+ 632, 85 | 940,053 |+ 4,087 56^9| .. the direction indicated. a | 
E E HE eg 49.620 2 | ars What is more to the immediate point is the growing cheapness of 
BACK bool. Flestw'd „ 10 436 — 14 8 | 22948 4 688 | .. money. This has brightened up the Consol market considerably, 
Bolton CUERO EE a ie IE and its influence cannot fail to percolate through to the Home 
Bournemout .. „ 7| 2,001 | 184 | 858 |. 67,072 | + 5,172 |21:05| .. f ices had back because of the 
Bradford „ 3j 9,870 |t 454 | 96. | 181,649 |+ 7,286 548|.. Railway department, where prices gone 
Brighton ..  ..| » 1 1,510 f 57,8363 87,162 |+ 801 | 9°5 Unionists doing less well than was hoped in the constituencies. 
Bristol ! „ 9 | 11,086 | + E K 1 Metropolitan Consolidated Stock has been up to 40 during the 
Brit. Elec. Trac. Co. week, but eased off again. Districts have held their advance, and 
a fee IPTE 2 826 B 3 18 por + 198 a the purely electric issues are steady. East London Consolidated 
Re seul» 2 490|« 2 48 | 19/781 T 1.611 5˙37 has again fallen upon dull days, the price sticking about 3}, while 
Cavehill ..  ..| » 2 117 * 16 | 48 4,826 |+ 294 .. | .. the debenture varieties are neglected. | 
Devonport e| » 2 785 |+ 124 | 48 | 20,509 |+ 2,916 11 i Further outbreaks of rioting at Rio de Janeiro are the cause of 
Ga tesneni eee 1850 E 1 18 9.962 — 152 65 Rio trams being depressed at 1043. The first mortgage bonds keep 
Greenock.. ::|  #| 8M — 77/48 | 20,473 |+ 9,660 n.. yery steady at 1004, while the seconds at 92 have slightly relaxed. 
Hartlepool .. " 3 a in 1 xr x N Sao Paulo Trams are quiet at 156, and other properties in this list 
Kiga ; E 150 — ee teady. — 
CU on i 2 300 = 3 18 9.913 — 146 29 "Edinburgh and Glasgow, a8 well as several of the Northern cities 
Metropolitan ..| 5, ; 10,950 tisa m ere o0 s ru in England, are largely interested in the Latin-Canadian croup, buts 
Mid Joint. Com'tee| „ 2| 10,893 1388 | 48 ,888 |+ 4,092 |.. the opportunity was taken aia fs recent 5 9 85 er 
Oldham Ashton „ 21.01 12 £ x 5 p Hs expert opinion on the subject of these securities. dH : 
Peterborough .. „ 3 1 d 5,691 = 490 9 canvassed was a member of a leading firm of provincia stockbrokers 
Potteries .. „ 2 B100 = n ds 8 + 168 2˙7%5 who had lately returned from an American trip that began in 
Southport — „ % . 98/48 | 1404 es 34 . British Columbia and ended in Mexico. The remarkable part of 
8. Metropolitan. . „ 2 1290|— 102 48 | 89,978 | + 1,100 „ the interviews was the unanimity of favour with which the com- 
o iae coles 12.485 $ 5888 3% panies were mentioned. In London there does ex ist, here and there, 
Weston s-Mere. „ 2 s> 8/48 | Tos — „ 8 |.. a kind of balf suspicion about the solidarity of the group asa whole 
eae U|on 3 n Y : 4 pU T n 6°75 | .. and although it appears T a sort 1 5 Hid , there i rad 
. n ES pa 557 | 4. 17 inly is. But the two chief Scottish cities are co 
lDist.| , 2 1.7904 , 18/48 47,557 ＋ 3,266 17 trust certainly is. ; i 
sla ale Pe bod nd aL [os omak and ading, Tangia hom i the, Norti hol vey ae 
in the prior-charge : 
Burton on- Trent. 4 1 50 f 59 36 | 10,05 + ‘in 684 1 not without een in the junior securities, but that, of 
i onr T ..| » u 2168 f 156 | 987 | 43, + 117 29°5|.. course, is a matter hidden from merely prying eyes. are 
Camif |: „ 93, 409|e 8 86 80,477 |- %s Amongst the lower pred ponds in 855 oe au 
n 412 6 18 8 495 |14:98| l. be instanced the 5 per cent. issue of the Pachuca 
ist. „ 1| 1,412)+ 8 48 | 40,956 |-- 1,495 |14:08. .. may be instar . : à ; 
Cork vanas A „ 8 906 |- 44,49 | 28,870 |+ 1,841 | 9E | .. Power, standing at } premium. The scrip, which will be SR 
Croydon .. | Nov, 25 2,82 — S = irse : M 1125, .. paid up this week (£88 10s.), carries a six months interest payable 
aio MM dis 2 468 = 16 | 35 8, + ls]. next April. Principal and interest are guaranteed by the Mexican 
Dover : „ 3342 ＋ 85 | 85 8,119 | + 850 4.7 Light and Power Company. . E 
Dublin TE The proposals of the London County Council to spend nearly 
esata E ‘0 T * T 355 e oaa M 1088 7.87 i couple of million pounds sterling in fresh tramway development in 
5 „ 9| 549 — 5 88 11.888 — 587 7% 3 London are not calculated to rejoice the hearts of 5 
Glasgow -| » 10 | 84,826 |+8,115 | .. 940 | + 28,126 | 97°75 other tramway enterprises ; nor, for the matter of that, in omn 
aaa 3 1.727 H 14 86 | 62,898 |+ 8,468 | 8-8 or tube companies either. Fourteen miles of new tramways might 
n ý ae „ 10 6,644 . 282 | 96 888 | + 5,082 145|. make a considerable difference to the existing means of his cutee 
Ilkestoen | » T] 242 .. |Æ | 4907,— 21, tion. None of the stocks and shares in the latter companies, ho 
Ipawieen : » 10 Mt M | Hel 59 305. h been affected so far by the new scheme. Metropolitan 
Kilmarnock. . ps » 8 276 |+ 18 29 4,459 |+ 179 425 ever, nave à d Pref Xie. both better 
Lancashire United | ,, 7 2,285 — 4|.. | 68,744 |— 420 89 Electric Tramways Ordinary an reference a v 
tLeeds — .. „ 8| 6,780 /+ 876 | 85 , 250,021 |+ 7,692 | .. on the week, The Deua 1 company ye is s 
Leicester li 0 8 2 * flori iece, and although it is outside the province of these > 
„ 10| 1,041 |+ 827 18394 |+ 75 |8-72!.. iorn apiece, t A 
Liver 1 Nov. 26 | 21,133 |+ 901 47 | 623,379 Pai 116 | 66 to even suggest gambling, the exception shall prove the rule, 71 
11.0%. vea Dee 10 | 77,080 |+8,048 | .. | 1,460,302) + 166,900] 184°2/8°25 simply as a speculation, these fully- paid one pound shares, boug 
/// / ALTE Se s put away, might one day show a profit handsome enough to com- 
Manchester ^ | wy 10 | 29,688 | + 1,609 | 36 | 560,789 | +19,688 | i&s i pensate for the dividends which they are likely to lack for a long 
Newcastle ..  .. „ 10 7,088 T .. | 148,401 |+ 670 ns ee while yet. 
Oldham „ u 358 o 87 66.885 MEC PUE . British Columbia Electric Railway n ani Du 
SA : j i T i iti lectric Traction Ordinary, a 
d.. 2 - ee i ja $m [his stocks are moving up, and British Elec 
Bre g «+ | 123,903 f 10 398 | 76,691 — 1,649 | 16°25) .. £1, show yy rise for the second week in succession. On the other 
A ar i ne es LOT (e 47) 3 | 26,484 |— B] .. |. hand, the B.E.T. Second Debenture stock shed its point improve- 
Ballon „ 5| 9,0% |+ 179 | 854 | 166,899 |+ 8,866. ment, and the market is still a rather wobbly’ oe 1 
Sheffield „ AL | 12,249 |+ 852 .. | 224,111 118,99 40 |.. Argentine Tramways First Preference at 4]j are quoted slightly 
Southam 85 " 1 RU x p e ope H "eH M P easier; there is & good deal of steady investment being done x 
South Bhieldi j e 20 972 |— ie 363 20,548 — * o res them, but the advance to par brought in a few aellers at tha 
+Bwindon . . s Uu 261 | + ae 6,1 + vs ee figure. 
eside .. . " M CM Ld 9,964 j+ — 8T|.. |.. There is not much more than usual doing in the electricity supply 
ee eo N . 96 1,752 284 84:25 83,9384 + 858 ee ee . M 
t Walthamstow e Dec. 8| 1,25 H 48 | 85 | 95489 |+ 1,772 | 9 | .. market, St. James and Pall Mall Ordinary fell 5 
Wert Bam. » 1 4,495 |* 148 85 | 86,979 |+ 4,896 15˙25 Ordinary gained a like fraction. The latter company has seiz 
Wolverhampton .. | „ 7 1,844 153 86 | 59,992 |* 8,618 1% occasion to advertise its radiators, &c., as novel and useful Christmas 
Cen. London Rly... | ,, 10 | 11,890 |— 458 | 28 | 125,290 |+ 8,816 | 6:82 | .. gifts. A small loca] demand for Hove shares assisted the price. 
dug & 8. Lon. Rly. „ 11| 7,218 ＋ 824) 28 | 78,867 | 554 | 7°96) .. The Mexican Light and Power issues have improved. 
Du kin: Laces n " s 81 ^ di af un H ane is "s _ Renewed excitement over Anglo-American Telegraphs has given 
Lipool Overt .. „ 4 2.594 |+ 48|.. | 32,558 407 68|48 the prices of the trio of stocks a useful hoist. ae cee pest 
une i . a7 no 195 t 875 — 5 1 abo iwl tions are the latest levers a dpa in E: Md 5 " 
London Eleo. Ry. Co. : ! "S and next February's announcement is being : 
T „ 10 4,170 “ 197|28 | 45,7194 |+ 616 | 4*5 | .. i . b 
TEPE l luy. » 85,614 |+ 759 | .. | 872,627 |--11,892 | 94*6| .. But the agreement with the American Telephone uu 1 
Met. Distriot Rly. „ 10 | 28,174 |+1,887 | 28 | 245,103 116,969 94 |.. Company is the principal stick in use to beat the bears 
x o Argentine ; 8 Tn ire à» RC Mer i3 i Eastern Extension shares continue to creep up quietly. pem i 
bombay B.. T.) .. Dec. l1 | 6,428 |+ 931 | 46 | 128,874 |+ 9,819 |.. | .. Common dropped several points. National Telephones are qu 
$Brisbane ..  ..| Nov. | 18,730 1 2,560 | 44 420 | +20, . Marconis fell to 15s. re € 
Brit. Columbia Rly. — .. 4 PUES. . ae | EL The miscellaneous market keeps steady as a whole, but a 
(Cape EleotrioT La cuo Ru eel a „ declines have occurred. Babcock went back à, and 5 
ende W. A.. Nov. | 8,885 20˙ðů· after their good advance, reacted 4k. The India-Rubber and Tele 


wis 89,087 wi 

fM als" e eee 1251 |+ H1 .. | 30358 e 1,861) .. |... h Works Company reports a net profit of £55,400 for the year 
1 „„ ee dg cdi iS 2: „ S decline of 42,500. This does not affect the usual dividend of 
Perth (w. A.) Dee. 2 | 9,985 |+ 160 | .. | 60,911 |- 6. 186 i 10 per cent., and a special reserve of £30,000 has been piane 
against possible depreciation of selling prices. The shares o E 
Telegraph Construction Co. at 38 are 108. higher. Henley's are! 

Compared with the corresponding period of 1909, t One week only. the good, and there has been some demand for the company 

1 Includes home, steam and other receipts. § One month. Debenture stock. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


: Business done 
Btock Closing Closing Rise + | Present 
pe NAMB, or ee olny last | Quotations | Quotations i — — or Yield 
° Share y : Dec. 6th, Dec. 13th. 1910 * | Fall — per cent. 
$— NA — all p ̃̃— PRI Ce 
1906. | 1907. | 1908. | 1909. Highest Lowest. £ s. d. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 | Nil | Nil | Nil | Nil 54— 6 5— 6 53 T e. . 
286,500 Do. Deb. Red. Iss. at 98 % scri all paid Btock T. T. T. T. 96 — 98 97 — 99 98 ow 41 5 1 0 
$ 255,196,000 N, elephone & Telegraph, Gap Btook .. | $100 8 8 8 8 143 —146 144 —146 I - 1.4. | 95977 
$58,000,000 { Do. Collat. Trust, 4% Bonds, 1 sree $100 4 % 4% 4% 14% 943— 964 95 — 97 97 963 +4 426 
558,460 | Anglo-American Telegraph . Stock | 87% | 34% |£3 4s. 9235 68 — 70 — Tlà 70 T +14 5 21 
8,220,770 | Do. do, do. 6% Pref, es .. | Stock | 6 6 6 % | 6 110 —112 112 —114 1134 p. 12 55 3 
8,220,770 | Do. do. do. Deferred Stock | 13% | 1 8/- | 25/- — 284 2934| 27 113 4 4 0 
47,725 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 5 5 5 7 5 102 —104 102 —104 iĝ EA 416 2 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 7— 721 7— 71 75 68 510 4 
2,449,176 | Commercial Cable, Sting. 500 year 4% Deb. s Sk. k. Red. Stock 4% |4% |4% | 4 85 — 87 85 — 87 £6 419 0 
16,000 | Cuba Telegraph .. . „ Za 10 5 6 2 6 6 8\— 1 8; 6 9 9 
6,000 Do. 10 % Pre t. os T $6 10  |10 10 10 10 1 17 pm 17 * 5 15 11 
12,981 | Direct Spanish Telegraph, Ord, - * ss 5 4 4 4 4 — 95 - 5 1 7 
6,000 Do. do. Cum. Pref. — .. 5 110 & 10 10 % 10 8i— 82 e 514 3 
80,000 Do. do, ü Debs. ee - 50 4 4 43 4} 101 —108 101 —1098 T 4" 5 
60,7101 | Direct United States Cable 20 |4 4 43% | 4 153— 1 158— 16% 163 16 u | — $ 419 3 
Direct W. India Cable, 44% Reg. Deb. 1 to i, 200, R. 100 4 4 44 43 1004—1 101 —103 Us + 4765 
4,000,000 | Eastern Telegraph, Ord. Stock g Stock | 7 7 7 7 135 —188 135 —138 137 1354 5 1 5 
2,000,000 Do. 8} % Pref. Stock 100 33 33 84 84 — — B5 T 424 
1,896,706 Do. 4 95 Mort. Deb. Stock Red. Btock | 4 4 4 4 1139 1169 - 8 18 10 
800,000 | Eastern Extension, Australasia, and China Tele. CR I; 7 7 7 124— 1 12j]— 1 134 121 13578 
752,400 Do, 4 % Deb. Stock.. Stock | 4 4 4 1 100 —102 100 —102 os 818 65 
900,0001 East. & 8. Afric. Tel., 4% Mt. su Ic] 95 4% 4% 4% 4 % 99 —101 993—1013 us +4 3 18 10 
181,127 | Globe Telegraph and Trust 10 53% | 5895 | 5395 | 54 101— 10 101— 1 103 10 5 9 5 
181,127 Do. do. 6 96 Pref. . è + 10 6 6 6 6 1 1 1 134 135. 4083 
150,000 | Great Northern Telegraph, of Copenhagen. . «ee | 10 20 J 20 % 18 % 18 „ | 801— 31 801— 31 5t 30 514 9 
17,000 | Indo-European Telegraph 85 e * * 25  |18 18 13 18 — 55 53 — 55 54 53 518 7 
$11,880,400 | Mackay Coma Gormo * we * .. | $100 BA 4 4 4i 95 — 98 90 — 95 e xs — 4 49 6 
$50,000,000 Do. 4% Cum. Pref. .. - .. | $100 4 4 4 4 75 — 80 75 — 80 T 5.0 0 
,190 | Marconi's Witeless i esst v a^ 1 Nil | Nil | Nil | Nil į i$— t8 z —ys Nil 
72,680 | Monte Video Telephone Co., Ltd. Ord. .. my 1 6 % | 6 6 6 1 — 1 as 6 0 0 
86,492 Do. do. do. 5% Pref... 1 |5 5 5 5 b 4—. 3 16/- — 5 11 1 
2,225,000 | National Tele hone, Pref, Stock  .. a s» |. 200 6 6 6 6 1053—106 106 —107 1064 106 +} 512 2 
8,725,000 Do. 0. Def. Stock R ae oa 100 5 6 6 6 128 —130 128 —130 1293 1284 412 4 
15,000 Do. do. 6 % Cum. Ist Pref. .. * 10 6 6 6 6 T aE 1 104— 1 ee 510 4 
15,000 Do. do. 6 % Cum. 2nd Pref. 10 5 6 6 6 10$— 1 10 10, * 5 10 4 
250,000 | Do, do. 5% Non-cum. 3rd P., 1 to 250,000 5 5 5 5 5 83.— 573 51u— 5th oi 410 0 
2,000,000 Do. do. 2 Deb. Stock Red. .. | Stock 383 3% 33 34 —101 —101 9 9 4 
1,983,598 | Do, do. Deb. Stock Red.. 100 4 4 4 4 99 —101 99 —101 7 819 8 . 
179,313 | Oriental Telep. and Eles. 1 to 171,504, fully paid.. 1 7 8 8 8 jm 1} là4— 1 5 4 14 10 
50,000 | Do. do. do. 6 Cum. Pref. 16 6 676 1 1. là— li Vs 4738 
195,955 Do. do. do. Red. Deb. Stock. 100 4 4 4 4 88 — 90 — 904 891 R9 +4 48 5 
99,400 | Pacific & European Tel., 4 of Guar. Debs., 1 to 1 000 100 E 4 4 4 99 —101 99 —101 2 3 19 7 
11,89 Reuters Lacu 8 |5 5 5 5 Th— 8 7à— 8 5 0 0 
145,955 | Telephone Co. of Egypt, "m 96 Deb. Red. ie ..| 100 44 43 44 4h 98 —100 98 —100 es v 55 49 7 
8,042 | Submarine Cables Trust.. : * .. | Cert. | 6 6 6 6 „ | 181 —134 182 —135 T * +1 4 811 
120,000 | United River Plate Telephone 5 8 8 8 8 7 Th 71— 73 B 7 * 5 6 8 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5 5 5 5 5 bi— 58 — 5 2H +3), 460 
30,008 | W. Coast of America, 1 to 90,000 & 53,001 to 53,008 24 | 24% | 24% | 24% | 23 1 L lġ— 1% 25/- ds 412 8 
150,000 | Do. 4% Debs.,1 to 1; :500 guar. by Braz. Sub. Tel. 100 4 4 4 4 —101 —1 P? 319 3 
207,980 | Western Telegraph, Ltd., Nos. 1 to 207,930 10 7 7 7 7 18g— 14 19j— 1: 135 13 417 5 
800,000 Do. do. 4 Deb. Stock Red. 100 4 4 4 4 5 101 —108 101—103 102 101 3 17 8 
88,321 West India and Panama Te egraph . aa s 10 Nil | Nil | Nil | Ni 148— li2xd| 1— lf 27/6 26/9 Nil 
84,563 Do. do. 6% Cum. Ist Pref. — ..  ..| 10 |8% 6% | 6 % | 6 — g xd — 31 93 648 
4,669 Do. do. 6% Cum. 2nd Pref, T es 10 Nil |£2 15 % 143 — Bi— 9i 9 699 
80,0001 Do. do. 5% Debs., Nos. ! to 1,800 100 5 % 5 % 5 V 5 102 —104 102 —104 : 116 2 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 Ane» Argentine Trams, 5% Cum. Ist * , x 5 5 96 4j— 5} 4H— 594, 101/163 97/6 mh 418 9 
500.000 Do. 5 % 2nd Pref., 800,000 to 1, 300,000 5 88 T Pa 5 44 — 4 os" ont 91/103 88/9 - 5 5 3 
4,465,674 Do. 4 % Deb. Stock ..| Stock | .. «v. | 4 92 — 93 93 921 T 45 7 
989,887 | Auckland E. Trams, 5 % Ist Mort Deb. Stock ia 100 5905 5 5 5 108 —106 103 —105 -» F re 4 15 8 
830,000 | Babcock & Wilcox, 1 to 530,000 * 1 20 7 20 20 24 + 1 15 53 5g at 427 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 as 1 6 6 6 6% lg— 1 li— 1 1 » e T 4 0 0 
1,000,000 British Aluminium 5 % Mort. Debs. Red. Le 100 ^ és sig * T * 2 aa ia 59 7 
a British Columbia E. Rail Def. Ord. Stock . ..| 100 6 8 4 8 8 146 —150 146 —150 1473 * 5 6 8 
400,000 Do. Pref. Ord. Stock A ie - 100 5 5 6 6 123 —127 128 —127 126 | 124 - 414 6 
400, 000 Do. 5 % Cum. Perp. Pref. Stock * v4 100 5 5 2 5 5 110 —113 1104 —1133 Tm ud +4 48 1 
988,000 Do. 4 Ist Mort. Deb., 1 to 6,250 40 44 4 44% | 4 100 —102 102 —104 103 85 +2 .. 
212,600 Do. 4 Vancouver Power Debs., lto2 200 100 4 4 % 45% | 4 2 100 —108 102 —105 ie +2 46569 
188,801 British Electric Traction i ; 10 il il il il — lJ, — 18 22/6 20 %/ + * Nil 
1612487 | Do. do. 6 Cum. Pref. ..  ..| 10 6 % 3 % | 14% | Nil Bi— 313 — 813 73/9 4 i Nil 
1,478,065) ^ Do. do. % Perp. Deb. Stock .. | Stock | 5 5 5 7 5 96 89 — 89 — 93 902 89 5 
6982986 | Do. do. 44 % 2nd Deb. Stock Red. | 100 43% 43% 43% 4% | 75 — 80 "4 — 79 "à "à | +1 | 512 6 
100,000 | British Insulated and He sby Cables » 5 10 10 10 10 96 6 7i st "i 6 17 11 
100,000 Do. do. 6 95 Cum. Pref. 5 6 6 6 2 6 96 6 | 5ġ— 6 5 0 0 
500,000 Do. do. 44 % 1st Mort. Deb. Red.. 100 4 44% | 4495 43% | 101 —104 101 —104 . 4-6 7 
901,579! | British Thomson. Houston 44 % Ist Mort. Debs. 100 4% | 44% | 44% 442 98 —101 98 —101 is E 491 
400,000 | British Westinghouse 6 % Pref., 238 ane 5 Nil | Nil | Nil | Nil Ae b iS 4 6/3 5/8 =i Nil 
1,816,853 | Do. do. 4% Mort. Deb. Stock. 10 4% 4% 4% 4 59—62 59 — 62 6 9 1 
60,000 |Browett, Lindley & Co., Ord. .. A * 1 Nil | Nil | Nil | Nil H 1 Nil 
60,000 Do. do. 6 % Cum. Pref. `. 1 | Nil | Nil | Nil | Nil | 14/6 to 15/6 | 14/6 to 15/6 + a Nil 
140,976 Brush Electrical Engineering, Ord., 1 to 105 731 2 Nil | Nil | Nil | Nil 0 — | 0 — - T aa Nil 
,000 Do. do. Non-cum. 6 % Pref.. $3 2 Nil | Nil | Nil | Nil 0 — è | 0 — os R. we ae Nil 
125,00 Do. do. 4x Perp. Deb. Stock . | Stock | 44% 14% 44% | 44% | 37—42 | 83—42 n 8 .. 10 14 4 
125, 0 Do. do. % Perp.2nd Deb. Stock.. | Stock | 44% | 44% | 44% | 44% 23 — 27 23 — 27 — 18 19 3 
197,610 | Calcutta Trams, 1 to 187,610 5 8 % | 6 % 44 44% 44— 5 4 5 s 410 0 
45,304 Do. 5 % Cum. Pref., Nos. 1 to 29,930. . 5 5 5 5 5 44— 58 44— 5k pé 417 7 
850,000 Do. 4) % Ist Deb. Stock . | 100 | 4395 43% 43% 43 98 —101 98 —101 i 4 9 1 
85,000 Callender's Cable Construction shares * 5 15 15 15 % 10 94— 98 — 98 0 5 8 8 
40,000 Do. do. 6% Cum. Pref. 5 5 5 5 5 416— Dih 4H— h $ 45 9 
800,000 Do. do. 4% K , Ist Mort. Deb. Stock Red. | Stock | 4 % | 46% 4 44°, 104 —106 — Ps 4 411 
491,222 Cape E. Trams. ; 1 to 491,222 ising” Ay l | Nil | Nil | Nil | Nil 42— 33 — jl ue 10/3 Nil F 
450, astner-Kellner ali o 8 % |12 % |124% |17 8A,— 34 xd — 8 61/8 + 5 8 
310,153 Do. do. 44 % Ist Mort. Deb. Stock | 100 | 44% 44% 4205 44% 105 —106 05 —108 ie 43 4 
1,800,690 Central London Railway, Ord. Stock ^. ..| Stock | 4% |3 X | BÉ 8 X 63 — 65 63 — 65 65 633 412 4 
554,680 Do. do. 4%Pref.Stock..  ..| Stock 4% 4% 4% 4 | 85 — 8T 85 — 87 í 412 0 
554,655 Do. do. Del. do. . Stock | 4% | 2 4 | 2356 2 % | 44 — 46 44 — 46 410 
1,480,000 | City and South London Railway * 24 .. | Stock | 24% a% 14% | 12% 264— 27h 27 zu 21 6 7 3 
85,000 PIDE & Co., 5 5 eas) F 8 5% 5 il il | 3 ; Nil 
st Mo eg. De | 
100,000: | 800 of £100, and 901 11,000 of £50 Red } pa ek n 83 — 86 B8 — 86 . . 617 8 
* Uniess otherwise stated, all shares are fully paid. t From Manchester Share List. 
" i ` - i ~ — 
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THE ELECTRICAL REVIEW. 


EHARE LIST OF ELECTRICAL COMPANIES.—( Continued.) 
ELECTRICAL RAILWAY, $ MANUFACTURING AND INDUSTRIAL COMPANTES, — Continued.) 


NAME, 


Dick, Kerr & Co., 1 to 960,000 . 
Do. do. 6% Cum. Pref., 1 to 805, 000 
Do. do. 44 Deb. Stock . 


| Dublin United Trams. (1896), 6 96 Pref., 1 to 60,000 | 


| Edison & Swan Utd., i A” shs., £3 pd., 1 to 99,261 
Do. ean shares, 01—017, 189 
Do. 4 % Deb. Stock Red. .. 
Do. 5 % 2nd Deb. Stock Prov. Certs. all va. 
| Electric Construction, 1 to 112,100 


Do. do. 7 % Cum. Pref., 1 to 31,890. . 
| General Electric Co. (1900), 5 % Cum. Pref. 
Do. do. 4 96 Mort. Deb, 


| Gt. N. & City Rail. Pret. Ord. “A 4%, 1 to 78, 000 
Greenwood & Batley, 7 % Cum. Pref. . 


Do. do. 5 & Mort. Debs. 
| Henley's (W. T.), Telegraph Works, Ord. .. 
Do. do 43 96 Pret. : 
Do. do. 4h a Mort. Deb Stock 


| India-Rubber, Gutta-percha & Telegraph Works | 


{Liv erpool Overhead Railway, Ord. .. 
Do. do Pref., fully paid 
* United Trams. (1901) 1 to 50 007 .. 


Do. do. 60,008 to 100, 000 .. + 
Do. do. 5 % Cum. Pref., 1 to 125,000 
Do, do. 4 % 1st Mort. Deb. Stock, 
| Metropolitan Consolidated * . 
Do. Surplus Lands 
Do. District : 
Metropolitan Electric Trams., Ord. 
Do. do. Defd. 
Do. do. 5 96 Cum. Pref. y 
Do. do. 44% Deb. Stock Red. 
Mexico Trams Co., Common Stock .. 
Do. Ist Mort. 50-year 5 % Gla. Bas. 
Potteries Electric Hye cas ^ 
Do. % Cum, Pref. 
Do. 4A E Deb. Btock 
Telegraph Construction and Maintenance. . 
| Do. 4% Deb. Bds., 1 to 1,500 Red., 1909 
Underground Electric Railway, 59 „Prior Lien 
Do. do. 44 96 Bonds. 
Do. do. 6 % Income Bonds 


Willans & Robinson, 1 to 90,000 & 80,001 to 116,666 
Do. 6 % C. P., 90,001 to 80,000 & 195,001 to 141,666 
Do. 4 e Ist Mort. Deb. Stock * 


ELECTRICITY 


Htotbpton & Kens. m Lt. Sup., oe 1 to 20,000 
Central Electric Supply: 4 [iren Deb. Stock is 
Charing Cross AM is dpi Supply 
Do. Cum. Pref. 
Do. " i Undertaking 44% Vis Prf. 
Chelsea Eleotricity Supply, Ord. . 

Do. do. Deb. Stock Red. .. 
City of cr. Elec. Lighting, Ord. oe 

Do. Cum. Pref., 1 to 40,000 .. 

De $ Db. Stk. v4 

43 96 2nd. Db. Stk.  .. 

8 Bes Durham Electrical Power, Ord.. 
485 do. : Pret. .. 
do. 596 1st Mtg. Deb. 
County ot London’ Electric L zhting, Ord. 1—40,000 


do, 6 % Pref. »40,00).—00,000. 
Deb. 


De do. d 

Do. do. 2nd. Deb. [S 
Edmundson's Electric Corporation, Ord. Shares. 
Do. Cum. Pref. 


Do. d: us 1st Mort. Deb. Btk. 
Electrical Dev. Co.ot Ontario,b%letMtg.Gold Bnds. 
Folkestone, A to 10,000 aie 

Do. 5 % Cum. Pref., 1 to 10,000 as - 

Do. 44 96 1st Deb. Stock . n aa 
Hove, 1 to 15,000 n 
Kaministiquia Power Co., 6 % Gold Buds. 
Kensington and 5 dge Electric Ord. . 

Do. do. 496 Deben. Stk. 
London Electriot Supply Porpora non, tl Limited,Ord. 

Do. 6% Pret. .. 

Do. is: lst Mort. Deb. Stk. Red. 
Metropolitan Elecirio upply, 1 to 100,000.. te 

Do. 44 % Cum. Pref. 1—71, 106 

Do. 4 lst Mort. Deben. Stock . 

Do. Mort. Deben. Stock Redem. 
Mexican Electric Light Co., 5% 1st Mtg. Gold Bnds 

Do. Light and Power Co., Ltd., Common 
Do. do. . "7% Cum. Pret. Stk. 
Do. do. 5% Ist Mtg.Gold Bnds. 
Midland Electric rar Usi: 44% 1st us Deb. 
SERE OCT TEN) 187,600 
Pref., 1 to 187, 500 


Do. i 
North Metropolitan smt. Power Bupply Co., j 


5 96 Mo es (Red.), Nos, 1 2 dices 

Notting Hill Electric hting 
Oxford, 1 to 96 and 407 to 20,810 is P» 
diver Plate Elcty. Co. Ode. 
do. NonCum. Pref. .. os 


do. . Stk. 
Bt. James’ and Pali Mall Electric Light, Ord. ss 
Do. do. 1% Pref. 90,081 to 40,080 
Do. do. 84 % Deb. Btock TRA, T 
Smithfield Markets Electric Supp! pply. c Ord. . " 
South London Electric Supply, O 
Do. do. 5% lst Mort. Deb. 
South Met. Elec. Lt. & Power, Ord... 
Do. do. 7 % Pref 
Do. do. 44 96 te Deb. Stk. 
Urban Electric Supply, Ord. me - e 
Do. 5 % Cum. Pref, P 
Do. do. 44% lst Mort. Db. Stk. Red. 
Victoria Falls Power Co., Pref. Nos. 1 to 808,000 .. 
Westminster in Supply, Ord. .. 
0 4 


0. Pref. (Re 
duced from 5 since 81st Dec., 1905) 


r. — er — 


* Uniess otherwise stated, all shares are fully paid. 
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— 68 
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80 — 
— 1 
1 10 
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11— 2 
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THE LEGAL EFFECT OF SPECIFICATIONS. 
[BY OUR LEGAL CONTRIBUTOR, ] 


IN a recent number of the REVIEW (October 7th, page 592) 
the question of uniformity in specifications was dealt with at 
‘some length. It was pointed out that to tender without 
closely examining a specification was a dangerous experiment; 
but the real danger only becomes manifest when it ig realised 
that the specifications ultimately become part of the contraet. 
As a-corollary to the-former article the following notes on 
the subject may be of interest. 5 | 

As a general rule the engineer tries to protect himself and 
his employer as far as possible from errors in specifications. 
To this end he frequently inserts a stipulation that the con- 
tractor shall satisfy. himself as to. the. dimensions, levels and 
nature of all existing works and other things connected with 
the contract works ; that the employer does not hold him- 
self responsible for the accuracy of the information as to the 
sections or foundations of existing walls and works; and 
that no charges for extra work or otherwise will be allowed 
in consequence of incorrect information or inaccuracies in 
the drawings or specifications. 

Again, a common form of contract (applicable more espe- 
cially to the building trade) provides that: the builder shall 
be accountable “for the full performance of this contract. 
and by signing hereof, admits that the said plans, elevations, 
sections and specifications, descriptions and particulars before 
referred to, are sufficient for their intended purpose, and 
that without any additional or extra work, other. than the 
works set forth thereby, or necessarily inferred: to be done 
from the general nature and tendency of the plans and 
descriptions aforesaid =. . | T. 

Further, in order to protect himself against any error in 
the bills of quantities, the employer frequently insists upon 
the insertion of a clause to the. following effect :— — 

The bill of quantities on which the tender of the con- 
tractor is based was prepared for the purpose of assisting 
ersons tendering for the works in making their calculations, 

t it does not profess to give actual cube measurements or 
to be otherwise than approximate in the figures therein 
stated, and the employer will not be responsible for the 
aecuracy of such quantities, and the builder is not to be 
entitled to any claim for extras based on any alleged error 
therein, but is responsible for the completion of the entire 
works, as described in the plans and specifications, at the 
contract price." | "x A MX 

` A. notable example of the way in which a contractor may 
be put to loss and expense owing to implicit reliance on 


the. measurements, &., of the. employers' engineer. is 


furnished by the well-known case of Thorn v. Mayor of 
London (1876), L.R., I. A. C. 120. There the Corporation 
of London invited contractors to tender for the execution of 
certain works for the building of. Blackfriars Bridge 
aecording to plans and specifications prepared by the 


engineer to the Corporation. The specification provided that 


the comtractors were to take out their own quantities, and 
that the accuracy of the plans was not guaranteed by the 
Corporation. The contractors were warned particularly that 
they must satisfy themselves as to the nature of the ground 
through which the foundations had to be earried.. Iron 
caissons were specified tó be used in the construction of the 
works, but when the contractors whose tender was accepted 


proceeded to use the caissons as designed, it was found that . 


they would not resist. the pressure of the water, and the 
plan of the work had to be altered and the use of the 
caissons abandoned. The contractors claimed for the losa 
occasioned to them in attempting to use caissons aceording 
to the specifieation. The House of Lords held that no 
warranty could be implied. "The following passage from the 
judgment. of Lord Chelmsford .has become historic. He 
said: There can be no doubt that the plaintiff, in the 
exercise of common prudence, before he made. his tender, 


ought to have informed himself of all thé particulars con- . 


nected with the work, and especially as to.the practicability 
of executing every. part of the work. contained in the 
specification according to the specified ‘terms and conditions. 
It is said that it would be very inconvenient to require an 
intended contractor to make himself thoroughly acquainted 


with the specification, as it would be necessary upon each 
occasion for him to have an engineer by his side, . . . But if 


the contractor ought prudently and properly to have full infor- 
‘mation of the nature of the work he is preparing to under- 
take, and the advice of a skilful person is necessary to enable 
-him to understand the specification, is it any reason for not 


employing such a person that it would add to the expense of 


the contractor before making his tender? It is also said that 
it is the usage of contractors to rely on the specification and 


not to examine it particularly for themselves; if so, it 
is a usage of blind confidence of the most unreasonable 
description," SEC 

While. Thorn v. Mayor of London may by regarded as a 
leading authority, the facts capable of proof in another case 
may not tally with it. In Pearson v. Dublin Corporation 
(1907, A. C., 357) it was laid down that if the specification or 
the plans contain or. involve. statements of fact which are 
false to the knowledge of the employer, the question of fraud 
enters into the matter, and the contractor may be in a position 


‘to claim relief. In this connection it should be mentioned 


that a statement made by a person recklessly, and without 
caring whether it be true or false, is deemed fraudulent in 
the eye of the law. In that case there was a contract to execute 
certain sewerage works. The plaintiffs covenanted to do the 
works described in the drawings, specifications, &c., and the 
defendants covenanted to pay for the works on receipt of the 
certificate in writing of their engineer as provided by the con- 
ditions. The specification provided. iner alta, that the 
plaintiffs must verify all representations, and not rely upon 
their accuracy. . The works in question involved the trans- 
formation of an old harbour in the Liffey. into a sewerage 


tank. On completion, the plaintiffs claimed £36,574 from 


the defendants on the grounds—first, that the plans showed 
a certain existing wall extending some 9 ft. below the ord- 
nance datum line, which could be utilised for the purposes 
of the works ; that this wall did not exist, and that conse- 
quently the plans for the works had been altered, and the 
plaintiffs, at the direction of the engineer, had completed 
the works at this extra cost; secondly, that the defendants 
had fraudulently misrepresented the structure and existence 
of this wall, and had thereby induced the plaintiffs to enter 
into a contract to their detriment. The defendants relied 
on the absence of a certificate from their engineer and on 
the conditions of the specification, and they denied the 
making of any representation and any fraud. . 

It was held that the specification only protected: the 
defendants in respect of honest mistakes by themselves or 
their agents, and that it was for a jury to say whether there 
was fraud or not. In giving judgment, the Lord Chancellor 
pointed out that evidence was adduced at the trial from 
which the jury might, if they thought right, conclude that 
the plaintiffs were induced to enter into the contract by 
statements made on behalf of the defendants. There was 
also evidence for the jury that those statements were made 
with a knowledge of their falsity, or (which was the same 
thing) with a reckless indifference whether they were false 
or true, on the part of the engineers employed by the 
defendants to make the plans which were submitted as the 
basis of the tender. Having referred to the clauses which 
pointed out that the plaintiffs were not to rely on the plans, 
he said, * Now it seems clear that no one can escape 
liability for his own fraudulent statements by inserting in a 
contract a clause that the other party shall not rely on them. 
I will not say that a man, himself innocent, may not under 
any circumstances, however peculiar, guard himself by apt 
and express clauses from liability for the fraud of his own 
agents. It suffices to say that, in my opinion, the clauses 
before us do not admit of such a construction. . They con- 
template honesty on both sides and protect only against 
honest mistakes. The principal and the agent are one, 
and. it does not signify. which of them made the incri 
minated statement or which of them possessed the guilty 
knowledge." . | 

In a later case (Forrest “. Glasgow and S. W. Railway, 
January 27th, 1910) decided by the Scottish Courts, the 
same principle was enunciated—namely, that the employer 
cannot shelter himself behind the formal disclaimer in his 
contract. In that case the plaintiffs had agreed to do cer- 
tain work on a railway for a lump sum. In making their 


estimate for the cutting and excavation, the contractors 


mm am | 


1002 | 


THE ELECTRICAL REVIEW. vol. 67. No. 1,725, DECEMBER 16, 1910. 


relied on a journal of borings which had been made by a 
servant of the railway company. 

It appeared, however, that as regards a part of the excava- 
tion, the alleged journal of bores was constructed by the 
engineer of the defenders from information afforded by a 
servant of the railway company, who was not a trained or 
experienced borer, and that such information wag defective 
in itself, and was not adopted by the defenders’ engineer as 
it was received, but it was interpreted by him according to 
his personal impression or opinion of what his informant 
meant. The contract, however, contained a clause to the 
effect that :—“ Bores have been put down at various parts 
of the line, the position of which are shown on the small 
scale plan ; and a copy of the journals of these bores may be 
seen at the engineer’s office ; but the company does not in 
any way guarantee their accuracy, or that they will be a 
guide to the nature of the surrounding strata. Contractors 
must therefore satisfy themselves as to the nature of the 
strata, as the company will not hold themselves liable for any 
claim that may be made against them on account of any 
inaccuracy in the journal of the bores." 

The job turned out to be far more onerous than was 
anticipated. A much larger proportion of hard rock had to 
be removed. In these circumstances the contractors claimed 
payment of an additional sum of £106,688. Lord John- 
stone, in giving judgment, said, that it would have been 
impossible for the contractors to check the calculations of 
the railway company. They were entitled to expect that 
skilled and independent borers would be employed. In 
point of fact, however, no skilled borer had been employed, 
and the railway company's engineer had not even made 


sufficiently careful use of the information which had been 


furnished by the journal of bores. In the result there was 
75 percent. more hard rock than was anticipated. In these 
circumstances his Lordship thought that the contractors 
were entitled to make a claim as on a quantum meruit, and 
could, therefore, recover the excess. 

This decision goes even further than Pearson'scase. It may 
not be followed in England, for it apparently gives the go-by 
to an express term of the contract under consideration. To 
rely upon any such decision for the purpose of avoiding the 
liabilities imposed by a specification would not be a safe 
course to pursue. 


A SYSTEM OF CHARGING FOR 
ELECTRICITY. 


Bv J. F. D. HALE. 


THE loss of revenue resulting from the almost universal use 
of metal-filament lamps has caused central station engineers 
to seek new applications of the commodity they sell. If one 
is to judge from the number of exhibitions of cooking and 
heating appliances that have been held recently, it is in this 
field that salvation is sought. 

There is already in the market much that is excellent in 
cooking and heating apparatus, but inelastic systems of 
charging for current have prevented the extensive adoption 
of available devices. | 

Some undertakings have a special flat rate, and in others 
current is Supplied at the power rate. If the maximum 
demand system is used, cooking and heating consumers will 
pay for practically all their current at the higher rate, as the 
load factor is very low. Evidently this makes the cost very 
much too high, when it is remembered that with current at 
Id. per unit, electricity is equal to gas at 2s. 6d. per 
1,000 cb. ft., and coal at 188. per ton for cooking; for 
heating, the equivalent prices are about 4s. aud 45s. respec- 
tively ; and for boiling small quantities of water, electricity at 
Id. is equal to gas at 5s. 6d. 

The convenience and. innocuousness of electrical methods 
will, no doubt, overcome a slight handicap of extra cost, but 
universal use cannot be obtained unless the cost more nearly 
approaches that of competitive commodities. 

The writer suggests the svstem of charging outlined below 
(which, to his knowledge, has not been suggested or used 


before) as likely to meet the demand for an elastic tariff 
that will help towards the wider use of electricity. 

In private residences it will be found that the intensity of 
illumination varies very little in different houses, i. e., the 
candle-power installed per square foot of floor area has a 
fairly üniform value, the variations in effective illumination 
being, of course, caused by the different reflecting qualities 
of interior surfaces. If, then, a fixed annual charge is made 
(depending upon the floor area of the premises to be lighted) 
and a low price for each unit consumed, several desirable 
ends are achieved. In the maximum demand and contract 
demand systems consumers are penalised for extending their 
use of electricity. If the fixed charge is based on floor area, 
the consumer knows exactly what the cost of using any 
additional apparatus will be, and with a low rate for current 
consumed, there will be a tendency to more lavish use. A 
lavish use, while highly desirable from the supply authority's 
point of view, should have some limit for lighting to keep 
the evening maximum demand within bounds. This limit may 
be 1 c.P. per sq. ft. of floor area. With metal-filament 
lamps this is practically 1 watt of maximum possible demand. 
If a consumer desires to exceed this, his fixed charge should 
be increased pro rata. If, in a private residence of 2,500 sq. ft. 
floor area, the consumption is 300 units per year, and a 
charge of 4s. per 100 sq. ft. of floor area per annum, plus Id. 
per unit, be made, the revenue will be 5d. per unit. Should 
the consumer install a cooking stove, he will readily under- 
stand that, while his lighting cost is not affected, the 
current used for cooking will be supplied at 1d. per unit. 

In adopting this system, care should be:exercised to obtain 
reliable data on which to fix the price. If a flat rate for 
cooking is already in operation, the price for current used 
may be the same. Probably the best way to arrive at a 
remunerative combination is to obtain the floor area of a 
sufficient number of consumers’ premises, and the annual 
lighting consumptions, and select a rate which will yield a 
return on units used for lighting, equal to that secured at 
present. The fixed charge is not intended to give an 
adequate return on each individual demand, although it vill 
do so on the average aggregate demand if present rates are 
profitable. 

The average flat-rate for cooking appears to be from 1d. 
to 14d. perunit. While the low rate is better, 14d. is not too 
high. If undertakings can afford to supply at these rates, the 
system outlined is likely to suit their needs. The low price 
should be sufficient to show a profit on the cooking and 
heating supply, while the fixed charge provides for the eríra 
cost of the lighting supply and the meter rent. The floor 
areas should be measured with considerable accuracy, and 
care be taken that houses of the same size have the same 
rating. The treatment of recesses, landings and staircases 
should be on a uniform plan, otherwise different assessments 
will be made on similar houses and dissatisfaction result. 
The fixed charge should be payable yearly or quarterly in 
advance, and should include meter rent, but not connecting 
or disconnecting fee. Should the supply be discontinued, 
the unexpired value should be returned. 

The system has the following advantages : Only one meter 
per consumer is required ; service may be neater and less 
expensive; work in the office and meter department is 
reduced ; a definite minimum return is secured from each 
service ; consumers can extend their use of electricity with- 
out trouble and with little expense ; it is easily explained and 
easily understood; a deposit as security is not required, and 
should a consumer fail to pay, the loss is minimised. 

It has one disadvantage, in that all record of units used 
for lighting is lost. This disadvantage is more apparent 
than real. Many undertakings divide their lighting con- 
sumers into several classes, so that when adopting the system 
a new classification and a „connections“ census every two 
or three years will overcome the difficulty. 

This system finds its readiest application in private resi- 
dences, but there is no reason why it should not be adopted 
for shops, hotels, offices and small workshops. There are 
many minor applications of electricity which might be used 
with advantage by lighting consumers generally, but it is often 
difficult to secure their introduction when the alternative to 
paving the lighting rate is to install separate wiring. A 
chemist, for instance, will not look at a sealing-wax melter 
which costs 14d. per hour for current ; but the same man 
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would probably buy one if it could be operated at 3d. per 
hour, and without the preliminary expense of extra 
wiring. 

Theré is at present a demand for kettles, water jugs, flat 
irons, milk heaters, &c., for use on lighting circuits, and 
there is no doubt that, given a favourable rate, the demand 
would be very much greater, as such devices consume but 
little current, and extra wiring would be necessary only for 
radiators and large cooking stoves. When a consumer has 
had experience of the convenience of small devices, he will 
be more easily persuaded to install the larger, and less 
likely to be deterred by the cost of a little wiring. 

Only comparatively wealthy people are regarded as 
potential users of cooking and heating devices, but it ‘should 
be remembered that the gas stove is most often found in 
households where the “lady” (I blush for my scanty 
vocabulary, but I cannot find a more expressive word) does 
all or most of the cooking. What is true of gas to-day may 
be said of electricity tive years hence. Well-considered 
schemes of hire or hire-purchase may help towards this 
result. With a low load-factor, profit lies only in diversity. 

With only one meter per consumer there is no reason why 
services should not be comparatively neat affairs. At 
present one sees some very bad work in this connection. And 
it is quite common to see a meter, switch, fuses, and a wild 
tangle of cables occupying about 2 ft. square on a wall. I 
am aware that many supply authorities require a meter box 
to be provided, but this is generally open to the consumer, 
and that, in these days of growing electrical knowledge, is 
not quite desirable. A box 15 in. x 15 in. x 8 in. should 
be quite large enough to contain a 25-ampere meter, 
switch (operated by outside handle) and fuses, and if pro- 
vided with a window (in the cover, so that consumer can sce 
the state of the meter index), could be sealed by the supply 
authority, care being taken that cables are not exposed on the 
mains' side of the meter. 

Of late the relative importance of. the lighting load has been 
gradually dwindling, and with the constantly widening scope 
. for electricity supply let us hope that the day may not be far 
distant when station load factors of less than 20 per cent. 
will be considered abnormal. 


PROCEEDINGS OF INSTITUTIONS. 


Care of Mining Plant. 


ÀT & meeting of the AssocIATION OF MiNING ELECTRICAL 
ENGINEERS (Newcastle Branch) on December 3rd, MR. CLOTHIER 
strongly urged that the first examination should be held without 
delay, as many members had joined under the impression that 
examinations would be held at an early date in the history of the 
Association. Dr. THORNTON said that it had been decided to hold 
the first examination early in the New Year. 

A discussion on Mr. R. R. Smitn’s paper on Inspection and 
Repair of Electrical Plant Underground” was then commenced. 

Mk. BURROWS mentioned the great importance of providing lock 
washers on all electrical switchgear and machinery, especially in 
the case of alternating current plant. He did not consider locknuts 
good enough, as he had come across many cases where the nuts 
locked upon themselves, but not on the bolt or stud. With 
regard to insulation resistance, he found that when the calle was 
about to break down. the insulation resistance gradually got lower 
until the critical point was reached, at which it broke down quite 
suddenly. He thought that the Association should compile a small 
handbook, for distribution amongst the members, giving a list of 
the parts of a plant which should be specially watched for trouble. 
In oil switches. he considered, there should never be less than a 
3-in. head of oil above the contacta. He mentioned one type of oil 
switch at present on the market, which was provided with a butter- 
fly attachment, which, on the switch acting, put the oil in motion 
in such a direction that the arc was swept out. He instanced one 
day on which a large number of these switches operated under 


short-circuit some 300-400 times, but only & small proportion had 


to be opened out, and these required renewal of the sparking tips 
only. His experience had been that in switches provided with 
separate tanks for each phase, there was a tendency for the arc to 
travel outside of the tank. 

MR. BARKER said that his rule for the insulation resistance for 
motors was 1 megohm per 1,000 volts. His practice was to lock 
nuts by means of a split pin passing right through the nut and the 
stud. He had found mice to be a prolific source of trouble in H. r. 
switch gear, and he mentioned several instances. 

MR. CLOTHIER said that the objection was sometimes raised 
. against lock washers that they injured the nuts, but it was not 


correct practice to use them under nuts which had to be removed 
frequently. In these cases Castle” nuts should be used. Regard- 
ing the necessary head of oil in switches, he said it was a curious 
thing that oil under a pressure of several hundred pounds per 
square inch did not act as well as under a few inches head only. 
Breaking the rated current of an oilswitch was no test, as under 
short-circuit conditions a switch might have to deal with 
20 times normal current. In modern switch gear designs 
there should not be the slightest trouble due to vermin. 
He did not consider it good enough merely to label a switch con- 
trolling a cable on which a man was working. It should be locked 
off, and the key be in the possession of the man who was doing the 
work, Also it was not safe merely to open the oil switch: there 
should be a definite air gap such as was provided by an isolating 
switch. The National Electrical Manufacturers’ Association had 
approached the Home Office regarding the rule that all holes had 
to be bushed, and it was anticipated that this would not be insisted 
upon under the new rules. 

Mr. SIMPSON said that he had often seen dead mice right across 
phases without any apparent harm resulting (except to-the mice). 
He had found loose cores to be a common defect in transformers. 

Dr. THORNTON said that in D.c. systems surges of 50 per cent. 
frequently took place, but the period was so short that they merely 
caused a slight flicker in an incandescent lamp. He was at present 
experimenting in this direction, and had got some surprising 
results. He had recently seen some experiments on cables protected 
by the core-balance system, and this appeared to be so effective that 
it should be possible to saw through a live cable without being 
aware that it was alive. The first contact between the cores tripped 
the switch at the supply end. | 


The Magnetic Properties of Iron and its Alloys in Intense 
Fields. 


By Siz ROBERT A. HADFIELD, F. R. S., and PRor. B. 
HopPKINSON, F.R.S., Members. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL, 
ENGINEERS, London, December 8th, 1910.) 


THE magnetic properties of materials in fields of very high density 
are of great scientific interest, because the relation between B and H 
which, in the moderate flelds employed in practice, or in the ofdi- 
nary methods of testing, is so complicated and dependent upon so 
many variables as to defy analysis, then assumes a very simple 
form. Practically the whole of the magnetic molecules then set 
themselves in the direction of the magnetising force, without regard 
to their mutual actions. The relation between B and H becomes— 


B 2 HT 411; 


where 1, in the terms of the theory, is the sum of the magnetic 
moments of the molecular magnets contained in unit of volume. 

If it can be assumed that the moment of a molecular magnet is 
unaffected by the magnetic forces to which it is subjected, the 
quantity 1, in the above equation, is a constant so far as variations 
of H are concerned, though it might still be affected by tem- 
perature and any other physical conditions which can affect the 
properties of a separate molecule. The experiments of Ewing and 
Low and of Du Bois show that in iron, nickel and cobalt and some 
alloys, B does, in fact, exceed H by a nearly constant amount when 
H lies between about 2,000 and 25,000 c.G.s. units. These experi- 
ments, while they do not negative the possibility of some dependence 
of the molecular magnetic moment on the external force, give 
strong grounds for supposing that, at any rate, in the materials 
referred to, the mutual attractions between the molecules are almost 
completely overpowered by a force of 2,000 C. d. s. units, and that if 
the force is not more than 25,000 the magnetic moments of the 
molecules are unaltered by it. The saturation value of 4 7 I, the 
constant quantity by which B exceeds H, within these limits of the 
latter quantity is then as definite a physical constant for the 
material as is the density. We propose to call this constant the 
“magnetism” of the material; or where any confusion can arise 
with other uses of the word, the “specific magnetism.” 

It appeared to us that an examination of a series of alloys of 
iron with carbon and with other metals in fields of very high 
intensity might lead to results from which some general deductions 
could be drawn, not only as to magnetic properties, but also as to 
the constitution of these bodies. The great advantage of the 
method for this purpose lies in the fact that the saturation value 
of 4 * 1 in a material consisting of a mixture of substances is 
dependent only upon the relative proportions and on the magnetio 
properties of the several constituents separately, and not on their 
arrangement in the mass. 

The material for the research was at hand in the form of a series 
of alloys prepared at the Hecla works. The alloys have already 
been the subject of extensive investigation, and many of their 
physical properties are known. In particular, magnetic teste by 
the magnetometer method have been carried out on many of them, 
the force used ranging up to 40 C.G.s.". In composition the 
alloys cover a wide range, including iron-carbon steels, nickel steels, 
and manganese steels, with varying proportions of the added 
elements. 

The general dimensions of the magnet on which most of the 
tests were made are shown in fig. l. The vertical limbs are of 
rectangular section, 10 cm. by 20 cm. The pole-pieces are oylin- 


drical,and are made a good fit in holes at the top of the vertical 


* Barrett, Brown and Hadfield, Proceedings of the Institution of 
Electrical Engineers, Vol. 31 (1901-2), p. 674. 
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limbe, eo that they can slide axially and be clamped in any position 
by means of set-screwa. The yoke is wound with about 1,600 turns, 
and each pole-piece with about 400 turne of. No. 14 $.W.G. wire, 
For producing the highest fields the magnet was fitted with the 
pair of pole-pieces shown in place in fig. I. With the tips of these 
1 in. apart, and with a current of 30 amperes passing in the coils of 


the magnet, the two parts of which were placed in parallel, a field . 


of about 22,000 Q.G.s. could be obtained in the space between the 
flat ends of the pole-piecee. The distribution of the field was 
determined by means of . concentric. annular test coils, and was 
found to he constant within 1 per cent. over a circle of 2:5 mm. 
radius. By increasing the current to 60 amperes, which, however, 
could only be kept on for a short time, the intensity of the field 
could be increased to 25,000 c.G.8. pP 
The material was for the most part in the form of rods about 
5 mm. diameter. The magnetic test pieces were turned down from 
these rods into little cylinders 4 in. diameter. They were, in most 
cases, } in. long. The testing coil consisted of 16 turns of No. 38 
wire (diameter over insulation 0'057 mm.) wound on a brass bobbin 
which just fitted over the test piece. A second coil also of 16 turns 
was wound outeide the first with.alayerof > ==). te 
paper between the surfaces, to measure the 
. magnetising force in the neighbourhood of 
the specimen. As it was not possible to 
make sufficiently accurate measurements of 
the dimensions of such small coils, the 
effective areas were determined by magnetio 
measurements. META 
The galvanometer used in most of the 
teste was of the moving-coil type made by 
Nalder Bros, and had a period of about 
16 seconds. 
. The results obtained with the moving- 
coil galvanometer were checked by com- 
parison with similar measurements on a 
suspended-magnet instrument (Broca type, 
made by Cambridge Scientific Instrument 
Co.) of much longer period (about 30 
seconds) Measurements of 1 for the same 
piece of iron obtained with this galvano- 
meter were systematically about 14 per | 
cent. lower than those given by the shorter period instrument. 


— 
° 


In making a test, the pole-pieces were gently butted up to the 


ends of the test piece and fixed in ‘position. The testing coil 

was first inserted with a brass dummy in place of the test piece, 

the current in the magnet coils was reversed, and the fling 

Observed. on the ballistic galvanometer, which was connected to 

the inner coil. The brass piece was then replaced by the iron 

test piece, the current again reversed—care. being taken that. it 

should have exactly the samestrength as before—and the fling again 
observed. Let— 3 $i 79 fel - 

8’ be the area of the testing coil. . - .. UE D 

8 the area of the test piece, multiplied by the number. of 

turns in the coil — in this case, 16. 3 

I the intensity of magnetisation in the test piece. . tg 

H the value of the magnetising force before the test piece is 


R' the value of the magnetising force after the test piece is 


Then the flux change corresponding to the fling obtained with the 

brass dummy is H 8’, and that corresponding to the fling obtained 

with the test piece is B“ s“ + 4x 18. The difference D of the two 

flings will, therefore, on the same scale, represent — £s 
4* I8 — (H — B') s'. 

Since the current and the distance .between the pole-piece are 
exactly the same whether the dummy. or the test piece be in 
position, the magnetising foroe will be the same except in so far as 
it is disturbed by the introduction of the test piece. The disturb- 
ance so produced ie nearly proportional to 4-7 1 s. Ultimately, 


therefore, the difference of the two flings is proportional to 4 - 18 - 


and the values of I for two different specimens are in proportion to 
these differences. This comparison is, toa high degree of accuracy, 
independent of any knowledge of the correction H — H’, and the 
comparison of:1 for two specimens based upon it does not involve 


any accurate knowledge of the area 8 of the.testing coil, but only a 
knowledge of the area of the test- piece. The latter oan be accurately 


measured, and it is probable that the ratio of the magnetiams of two 
steels can be measured by this method with an accuracy of 1 part 
in 200. | E. vert 

For determining the absolute value of I, however, it is necessary 
to obtain the absolute value of H — H’, the reduction of the 
magnetising force caused by the introduction of the piece. 

The observed fling must be multiplied by 1'16 in order to arrive 
at the fling corrected for end effect. k 

Taking due account of the possibility of an error of 1 per cent., 
arising from the end correction in the high field, we feel justified 
in concluding that the value of 1 in nearly pure iron is the same, 
certainly within 2 per cent. and most probably within 1 per cent., 
when H = 21,000 as it is when H = 8,000. | 

This result receives additional confirmation from a study of the 
way in which the state of saturation is approached. This is shown 
in fig. 2, which refers to pure iron (S. C. I.). It will be seen that the 
change in I when the effect of the joints has been reduced by com- 
pression is hardly perceptible until H is less than 1,000. Similar 
curves were obtained from a number of other materials. With 
two or three exceptions, the state of saturation was reached 
within 1 per cent. at H = 5,000. ; 

The sample of Swedish iron (maker's mark, S. C. I.) contained less 
thar 0'2 per cent. of impurities. Ses 


Fig. 1. 


the carbon steels. 


The mean value of 1 for pure iron obtained with the Broca 
gal vanometer is 1,650, and with the Nalder gal vanometer 1,675, 

The following are tbe. most important results obtained from the 
work so far as it has progressed at present :— 5 

1. Every alloy examined, without exception, has a definite sa 
tion intensity of magnetisation. In most cases this is reached in 
afield of 5,000 units, but in a few there is a small increase, as 
between 5,000 and 25, 000. The forms of the curves of magnetiss- 
tion connecting 1 and H in these exceptional materials, however, 
leave no doubt of the existence in them also of a saturation value 
of 1. Every one of the materials tested, without exception, behaves 
as though it consisted of a mixture of magnetic substances with 
non-magnetic substances having a permeability not differing 
materially from unity. This holds good also for the non-magnetic 
or nearly non-magnetic nickel or manganese alloys, and, in this 
respect, our resulte differ from thoseobtained by Ewing and Low— 
according to. whose experiments a nearly non-magnetic manganese 
steel had a constant permeability of about 1'4. .Among all the 
alloys which we have tested there is none having a constant 
permeability differing from unity by more than 2 per cent. 
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2. There is in the series no alloy having a higher specific magne- 
tism than pure iron. IE MES 

3. The saturation value of I for pure iron of density 7 80 in 
absolute units is 1,675 within 1 per cent.. This is slightly 
lower than the values obtained by Ewing and Low and other 
experimenter s. i 3 ued EA 

4. In an annealed iron carbon steel in which other elements are 
present in small proportions the specific magnetism is less than, that 
of pure iron by a. percentage. equal to six times the percentage af 
carbon. This result constitutes a verification, in the case of 
annealed iron-carbon alloys, of the linear relation connecting 
the magnetism of a mixture with the magnetisms of its con- 
stituents. In this case there are two constituents, mechanically 
mixed, viz, pure iron and iron-carbide,the percentage of iron- 
carbide being 15˙5 times that of the carbon in the steel It is 
readily deduced that the magnetism of carbide of iron is about 
two-thirds of that of pure iron. E MEE UNE 

5. Quenching an iron-carbon alloy from a high temperature 
reduces the specific magnetism by a large but somewhat uncertain 
amount. e | 

6. The addition of silicon or aluminium to iron results in a 
reduction in specifio magnetism which is roughly in proportion to 
the amount added as though the addition behaved as an inert 
diluent. If carbon be present, however, silicon seems to neutralise. 
its action to some extent. For instance an alloy containing 
2:28 Si and 0'67 C is 3'6 per cent. less magnetic than pure iron, 
whereas if the carbon had its full effect as in iron-carbon alloys, 
and the silicon were simply an inert diluent, the reduction would 
be 6'8 per ont. A b pu 
. 7. The observations on the alloys of iron with nickel and with 
manganese, or with both these elements, have failed to reveal any 
simple relation between their magnetism and their composition. 
It is probable that this is due to the peculiar effects of hest 
treatment on these substances. When these effects are sufficiently 
known it may be possible to apply to the manganese and nickel 
alloys the same kind of magnetic analysis as we have applied fo 


- 


T Discussion. 


Pror, SiLVANUS P. THOMPSON, in opening the discussion, 
said the resulta confirmed Ewing’s tentative theories, The 
experiments demonstrated that permeability decreased as 
flux density. increased, and explained the position of some 
of the so-called non-magnetic steels. It was important 
to trace whether there was any relation between the stages of 
quenched iron and the constituents ; an important point established 
was that a piece of iron behaved as the sum of the separate 
constituents. l 

Mn. W. M. MO&DEY said it was interesting to find that iron gave the 
highest results magnetically, but it was unfortunately an unstable 
material lacking permanence, and we could not look to it with any 
great hope for dynamo and motor work. We wanted to know more 
about the specific resistance of iron, A small proportion of silicon 
increased its specific resistance enormously without affecting its 
value for magnetio purposes. An iron of high permeability and 
exceedingly low density under forces of j H, waa much required 
now. | 
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MR. GERALD STONEY referred to Prof. Barrett'a. researches; in 
whioh the possible utility of silicon and aluminium alloys was 
pointed out. What was wanted was a non-magnetic steel which 
could be machined. oh NM n 

Pror., Morris said the paper helped one to establish a sound 
theory in magnetic research. More information regarding man- 
ganese was wanted; it might be magnetic at some stage. He 
mentioned that Dr. D. K. Morris had pointed out a method of 
testing by means of a transformer, which, while it introduced some 
complications, got over some of the authors’ difficulties. The 
curves appeared to show that the hysteresis loop should come ‘up 
to a fixed point. m iE 

Another speaker suggested that breakage of armature teeth, 
apparently strong enough mechanically; might arise from mole- 
cular alterations due to rapid flux changes during reversal. 

Pror. B. HOPKINSON, who had summarised the contents of the 
paper, in the absence of Sir R. A. Hadfield, briefly replied to the 


pointe raised. In almost every case the specimens listed in the appen- . 


dix had been tested to 25,000 c. d. s. units; every piece was tested to 
saturation. Permeability could easily be calculated from the data 
given; it did not appear that there was any steel with the con- 
stant permeability found by Ewing or the nearly constant 
permeability of manganese steels. Pure iron, when the induction 
was pushed to high values, was stable—even' large disturbanoes 
did not affect it. The ballistic- method was sufficiently accurate 
when testing with high fields, although it might be defioient with 


low fields. He found that a rise in temperature reduced the, 


intensity of magnetisation from the beginning; and it diminished 
steadily, disappearing at 700° C.; at all temperatures the material 
showed saturation. Temperature undoubtedly affected the 
individual molecules possibly it changed the nature of some, but 
not others. . = | nd o JU ig m 
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The Blackening of Tungsten Lamps. 


-. 


By Pror. G. W. O. Howe, M.Sc. — de de 


(Abstract of note. presented at the meeting of the ILLUMINATING. 
^. ENGINEERING SOCIETY, on December 9th, 1910.) m 


THREE years ago a number of Osram lamps were installed in the 
Lecture Theatre of the Electrical Engineering Department of the 
Central Technical College, two in series on 200 volts; three pairs 
were 110-watt lamps, of which three remain unbroken after more 
than 1,500 hours' running ; they take 100 watts and give 36 mean 
horizontal candle-power, corresponding to 2'8. watts per candle. 
Some of them blackened considerably, and the deposit was found to 
be of metallic copper, projected from the pointe where the filament 
was connected to the leading - in wires, clear patterns of the glass 
stem, &o,, being projected on to the bulbs. There is reason to believe 
that the bombardment proceeds only from the joint with the negative 
leading - in wire, which ig about lcm. from the other one. The 
jointe are made by arcing between the filament and the leading-in 
wires, which contain a certain amount of copper, and it is suggested 
that copper should be excluded from the joints. The small lamps 
of the same make show no sign of a pattern. | 


(We have a similar 126-watt Osram lamp which hag burnt in our . 
office for at least 8,000 hours, probably nearly 9,000, on 200 volts. 
The polarity. of this lamp has. never been changed. The 


D.C. 
bulb ,is somewhat blackened, and there is a rich copper mirror 
round the neck and upper portion of the bulb, but we have not 
been able to identify anything in the shape of a shadow-picture 
of the glass stem.— Eps. E.R. | ^A xA o due jee 


Control of Electric Winding and. Hoisting Engines. 
| By Dx. E. RosENBERG, M.. E. E. ad 


(Abstract of paper read before the INSTITUTION OF ELEOTRICAL 


ENGINEERS, Manchester, December 6th, 1910.) 3 


ÄT present there are in Great Britain and the British Colonies 
alone such a great number of winding engines in actual service, or 
in process of erection, that one can safely say that for certain con- 
ditions, at any rate, electric winding has not only proved economice 
ally possible, but a distinct economic success. Especially in cases 
where power can be bought cheaply from a public power station, 
or where the private power station can be used to supply either 
several winding engines, or at the same time a great variety of 
motors with a fairly good load factor, the advantages of cheap power 
production by the adoption of large and economical working units 
have more than balanced the necessity of double conversion of 
energy. In many cases the electric winder is not only the cheapest 
in working, but also the cheapest in the first cost, and when 
this most important economic advantage is established, the 
user also appreciates the additional amenities provided by the 
excellent technical features of electrical drive, namely, the ease and 
safety of control, the entire absence of jerks, and the perfect 
regularity of drive from full to creeping speed. 

As far as the control of D.C. and polyphase induction motors is 
concerned, we have mainly to distinguish between rheostatic con- 
trol used for either type of motor, and Ward-Leonard control used 
only for D.C. motors, for which a special controlling generator is 
employed. The rheostatic control, that is, the starting from a sub- 
stantially constant bus-bar voltage by the insertion of a gradually 


decreasing resistance, inserted either in the armature circuit of a 


D.C, motor, or in the rotor circuit of an induction motor, can be 
done either with metallic or liquid resistances, For large motors, 


— 


and nearly always for induction motors, liquid controllers are | 


employed. | 


The Ward-Leonard control requires a special direct-ourrent genera- 


tor with separate excitation, which can bé changed between the limits 


of zero and a positive and negative maximum, The winding moter 
is externally constant excited, and ite armature connected to the 
generator armature without any switohes or controller. The speed 
of the winding motor is, therefore, in approximate proportion to 
the voltage of the controlling generator, and the direction of 
rotation is directly dependent upon the direction of the exciting 
current of the generator. A small shunt controller gives perfect 
control over the whole machine. "PA fedet t 

The Ward-Leonard system gives wonderful ease of control, and 
very light and. simple. controlling apparatus; the amount. of 
machinery, however, is increased, as are tbe initial costs, and 
the great advantage of practically negligible starting losses is 
partly counterbalanced by the loss of efficiency in the motor- 
generator. As far as current e AQUAE is concerned, the 
Ward- Leonard system will show to great ad Antage if the starting and 
braking periods are of comparatively long duration, and the winding 


i 


intervals ahort, also if trips with reduced speed (for instance, for 


men winding) are of frequent occurrence; whereas the straight 
rheostatic control will show up best if full-speed runs and winding 
intervals represent a very great.portion.of the whole working 
time. Z 8 E VE 
Very often it is considered essential to guard against interruptions 
of the supply, and to provide means which would enable the eon- 


tinuation of at least one trip. The Ward-Leonard system lenes 


itself very nicely to a storage of energy by coupling with thé 
motor-generator a fly-wheel (Ilgner system). This also allows of 


equalising the demand on the power station by providing the motor 


of the Ilgner set with a considerable drop in speed between no load 


and overload, and thus giving the fly-wheel an opportunity to 
return a part of the stored energy when the load grows, and to 


store energy between the periods of work. Instead of the fly-whee], 


a third -machine—viz., a D.C. generator, can be used, which works in 


parallel with a storage battery. 

In the ease of D.C. winding motors working direct from the 
bus-bars, it is possible to. use a D.C. motor coupled to a fly-wheel 
and fitted with special field windings, or an automatic shunt 
rheostat, which, according to the momentary requirements, will 
cause the machine to work either as a motor or as a generator, 


and so either to store energy in the fly-wheel or to convert the stored. 


energy ‘into electrical energy. An accumulator battery, either 
work or without an automatic booster, will serve the same purpose. 

In case of A. C. winding motors similar ends have been achieved 
by running from the mains a synchronous motor.coupled to a 
fly-wheel, which motor, in case of failure of the line current, will 
act as a generator and feed the winding motor; or by running a 
rotary converter, the D.C. part of which is connected to a D.C. 
fly-wheel motor. In the latter case the equalising action of the 
fly-wheel during the ordinary service is also made use of. 

The aim of the present paper is mainly to study the electrical cor - 
ditions of control, and more particularly the conditions for braking 
in the different systems. We have always to reduce the speed at 
the end of a trip and to bring the winding engine to a standstill, 
but very often we have also to lower unbalanced loads instead of 
lifting them, and in this case the winding motor, if it is to be used 
at all, has to work as a genenerator converting mechanical energy 
into electrical energy. In many cases the change from positive . to 
negative motor torque will oceur during each trip. „ RIF 

If no tail rope is used, and the load on the up-going cage is just 
balanced by the load on the down-going cage, then the rope weight 


will, in the first half-trip, exercise a positive, and in the second half 


* 
"n 


trip, a negative torque, and the winding machine has at first to act 


as a motor and then as a brake. : . 
As long as the speed of the Ward-Leonard motor-generatcr 
is kept constant, the shunt regulator of the controlling n.c. 
generator determines fully the E.M.F. of the controlling machinc, 
and if the winding motor is mechanically driven from outside, tl e 
speed of the constantly excited winding motor will attain a valre 
which gives an E. M. F. in the winding motor only slightly higher 
than that of the controlling machine, because a slight difference 


will give rise to a circulating current of sufficient magnitude to. 


balance the torque impressed from outside. M T 
We shall assume at first that the exciting voltage is kept con- 
stant, and that there is no fly-wheel and no artificial slip in the 


motor-generator, also that the primary frequency and voltage 
remain constant. The slip of the induction motor driving the con- 


trolling dynamo will be proportional to the load, and at full load 
will be at least 2 per cent. The controlling machine might for 


constant speed have a drop in voltage from no load to full load of 


6 per cent. of the maximum voltage, and the winding motor will 


have a similar drop in speed, say again 5 per cent, for constant 


voltage on the terminals from no load to full load. That would 


mean that the difference of the motor speed between no-load 
torque and full.load torque, due to all causes combined, will be 


approximately 12 per cent. if the induction motor has only 2 per: 


cent. Slip. If the winding motor has to exercise a negative torque 


of half the value of the normal working torque, the difference in . 


speed will grow to 18 per cent. 


The difference of 18 per cent. of the full speed, however, remains ; 


nearly constant in its absolute value, and therefore grows in pro- 
portion if the controller lever is put into a position for a low speed. 
For half excitation the lifting speed for normal load will be about 
39 per cent. of the full (no-load) speed and the lowering speed for a 


load which would require half braking torque will be about 56. per 


cent, of the full speed. " rn 
If an Ilgner set with increased slip is used, or if the exciter is 
coupled to the shaft of the motor-generator and its voltage is not 
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automatically kept constant, the differences will be even greater. 
It is, therefore, necessary in case of Ward-Leonard control to use a 
speed indicator, and not to depend upon a positive relation between 
the position of the control lever and the speed of the winding 
engine. In general, it can be said that the method of braking with 
the Ward-Leonard arrangement is nearly perfect, in so far as the 
movements of the controller lever in order to come to rest are 
pretty nearly the same whether the motor is driving or driven, and 
that a very great braking torque can be obtained from the motor. 
Normal current in the motor armature when used as a brake repre- 
sents more than normal torque on the winding drum. If the 
controller is not handled too quickly there will be no unusual 
stresses either in the electrical or in the mechanical parts, which, 
of course, in any case have to be built to cope with the always 
recurring reversal of power. 

If, however, the line voltage fails, the state of affairs alters con- 
siderably. Ifa fly-wheel of sufficient capacity is connected to the 
motor-generator, the energy supplied by the lowering load will 
speed up the fly-wheel to‘a permissible value. If no fly-wheel is 
applied, then the motor-generator would soon speed up to a 
dangerous limit, and it would be necessary in such a case to apply 
the mechanical brakes practically at the instant that the circuit- 
breaker comes out. 

In a system which, instead of the fly-wheel, uses a third electric 
machine connected to an accumulator battery, the storage of energy 
could, of course, go on, as a battery, even if fully charged, is always 
capable of receiving energy by being overcharged. 

We will now investigate the case of using the motor as a brake 
~if rheostatic control is employed, the motor being supplied with 
current from general bus-bars. The first case would be that of 
a direct-current shunt motor fed from direct-current bus-bars. 
This case mainly applies to comparatively small motors, up to a 
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few hundred horse-power. The direct-current motor can be built 
for combined series and shunt regulation, viz., variable resistances 
inserted in the armature circuit and a shunt regulator in the excit- 
ing circuit. For all speeds within the range of shunt regulation 
braking is done most.effectively without any additional apparatus, 
because the motor will work as & generator and return power to the 
line. , 

For a given position of the shunt regulator (with the series 
resistances cut out) the motor, when working as a generator and 
exercising half full-load brake torque, will develop (under the above 
assumptions) a speed approximately 7 per cent. higher than the 
speed which it would develop for the same controller position if it 
was exercising full torque as a motor. It is assumed that the bus- 
bar voltage remains constant. 

For other positions of the controller, when resistance is inserted 
in the armature circuit, the conditions are entirely different; the 
E.M.F. impressed upon the motor armature is no longer approxi- 
mately constant, but will vary with the load. Working as a motor, 
the E.M.F. of the machine will be considerably smaller than the 
bus-bar voltage, and working as & generator the machine will have 
to develop considerably greater E. M. v. in order to return power 
through the resistance to the line. A position of the controller 
which allows for the motor, before starting, less than normal 
current, would allow & very dangerous speed for the same machine 
when generating. Such controller positions are in general not 
suitable for lowering loads, and this regenerative control will 
mainly be used with the controller in “full-on” position. It will 
often be the case that to star tthe lowering trip, motoring current 
has to be sent at first into the motor. But it is essential that the 
controller lever should soon be pushed to the “full-on” position, 
and kept there in order that the speed may not grow beyond 
contro]. 

The regenerative control cannot be used to slow down the motor 
at the end of the trip. For this, either the controller has to be 
moved quickly into the off position and the mechanical brake 
applied, or the controller may be quickly moved beyond the off 
position and the first steps for the reversed movement used, 
which allow outside current to enter into the motor in such a 
direction as would be needed for lifting the load which is being 
lowered. 

In case the speed throughout the whole lowering trip has to be 


s, 


kept lower than the speed which the motor develops with all the 


- armature resistance cut out, for instance, for lowering men, counter- 


current must be used during the whole trip. 

A metallic controller which is to be used for braking with 
counter-current will have to be made of more than double the 
resistance of an ordinary controller, and. & separate portion of the 
controller must be used for braking. 

Regular braking with counter-current is & very safe, but 
naturally wasteful method, as not only is no energy returned to 
the line, but a current from the lineis consumed equal to the 
brake current. Whether this waste of energy is objectionable or 
not, depends upon the frequency and duration of down trips with 
unbalanced load. | : 

With a polyphase induction motor used as a winding motor, 
the conditions are exactly analogous to those of a direct-current 
shunt motor (without shunt regulator) fed from bus-bars. If the 
rotor is short-circuited, the machine will, for a slight increase in 
speed, act as an induction generator, and return power to the line. 

In order to brake the moter down to lower speeds, counter- 
current is required, and exactly the same relation for the con- 
troller resistance holds good as for the shunt motor. Driving 
the motor at over-synchronous speeds with resistance inserted 
(controller in lowering position) would here also cause too high a 
speed to be be reached. 

We can disconnect the armature of a direct-current motor from 
the line, and connect it either toa part of the resistance of the start- 
ing controller or to another resistance. If the machine is constantly 
excited from the bus-bars, the braking torque or braking current will 
be in direct proportion to the speed of the motor, and in inverse pro- 
portion to the controller resistance ; therefore, in order to keep 
perfect electrical control of a constant lowering load from the start 
up to the very end of the trip; it would be necessary at first to 
increase, then to reduce the outside resistance graduglly in pro- 
portion to the desired momentary s . Of course, a constant 
resistance oould be used which would only limit the steady speed 
of the lowering load, and some other means could be used to bring 
the load to rest at the end of the trip. For instance, a resistance 
which in series with the armature would allow full-load starting 


‘current to be taken from the line, will, when connected across the 


armature, allow a braking current equal to half full-load 
current for approximately half-speed of the machine driven by the 
load. To allow full lowering speed for & brake torque equal to 
half full-load torque, & controller resistance of the double value 
would be required, provided that no regulation in the shunt field 
of the motor is intended. ‘ 

For a given speed the braking torque is nearly in inverse pro- 
portion to the controller resistance. 

An induction motor, a part of which is excited by direct current 
(either the rotor or stator) and the ‘other part connected to a 
resistance, is distinguished from ordinary alternating-current 
generators mainly by the fact that the air-gap is exceedingly small, 
and that, therefore, the armature reaction is exceeding high. 

This big armature reaction has a very important bearing on the 
behaviour of the machine, because it is only for comparatively small 
armature reaction that it can be said that at constant speed the 
torque will be in nearly inverse proportion to the outside resistance. 
As soon as the armature current exceeds a certain limit, a reduction 
of the outside resistance will not only not increase, but even reduce 
the braking torque, because a slight increase in armature current is 
accompanied by a more than proportionate reduction in field 
strength. With short-circuited slip-rings, the torque obtainable at 
higher &peeds is very small. ö 

In a star-wound machine, with terminal No. 1 connected to the 
negative direct- current supply, terminals Nos. 2 and 3 in parallel 
connected to the positive supply, the direct current replacing the 
three-phase excitation will have to be of the value 1'414 the alter - 
nating current. ; 2s 

If we connect only two of the terminals to the direct-current 
supply, the equivalent direct current will be 23 per cent. higher 
than the measured value of the alternating current. Exactly the 
same holds good for delta connection. 

We could excite thestator with & current as above, corresponding 
to the full-load stator current, and could insert in the rotor a 
resistance which would just allow normal rotor current to flow. 
In this case the magnetic conditions would be exactly the same as 
in an induction motor working with full-load current at any 
moment of the starting period, and we should have normal torque 
at the circumference of the rotor. 

This is not necessarily the greatest torque we can obtain for this 
excitation. i 

For a motor with 0'9 power factor, the maximum obtainable 

torqueas a brake could be increased by nearly 25 per cent. if the 
field had such a low saturation that it was capable of 60 per cent. 
increase in value with corresponding increase in field ampere-turns. 
We can get the same maximum torque at any speed ao long as we 
change the resistance in the rotor circuit in strict proportion to the 
speed. - 
The relation between torque and D.C. excitation is a simple one, as 
the torque always increases with increased excitation, whatever 
the momentary frequency may be, whereas the relation 
between torque and resistance is a very complex one. For a 
decrease of resistance the torque might be increased or decreased, 
dependent upon the momentary speed. Therefore, it would not be 
very safe to use the variable resistance of the starting controller for 
braking purposes, as the driver might easily overshoot the mark in 
trying to make the brake more effective, and then he would not be 
able to stop the load. It would, however, be possible to change 
the resistance automatically in proportion to the frequency of the 
rotor currents. 

For a constant excitation and a constant resistance in the 
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armature there always exists a critical speed up to which the 
torque increases and beyond which the torque goes down with 
increased speed. If we make the exciting current and the resist- 
ance high enough, we can easily ensure that the brake torque 
wanted is well below the obtainable maximum torque. and that the 
speed wanted is well below the critical speed. The load can be 
lowered with safety with the certainty that the speed will not be 
exceeded. For stopping, mechanical brakes would be applied. 

This kind of brake requires a supply of direct current, which 
will necessitate in many cases the use of a small special motor- 
generator. If it is required, in case of the supply failing, to lower 
the load without being dependent on the mechanical] brakes alone, 
it will also be necessary either to use a fly-wheel for the motor- 
generator or a small accumulator. 

Using the motor itself as a brake with direct-current excitation, 
renders it impossible to use, at the same time, the combined effort 
of the brake and the motor, say, working with a counter-ourrent, 
and it requires some special switching arrangement for stator as 
well as rotor. The stator winding must be connected to a con- 
troller which allows three different connections: (1) Alternating 
bus-bars, forward movement; (2) alternating bus-bars, backward 
movement ; (3) direct-current bus-bars for brakiny. Also for the 
rotor, if ordinarily a liquid starter is used for motoriny, a switching 
arrangement will be necessary to throw a metallic braking resist- 
ance on to the elip-rings. 

It is sometimes desirable to provide a special electric brake 
independent of the motor. The use of the eddy-current brake for 
very large winding engines, which are required under certain 
circumstances to lower unbalanced loads consisting of men for 
several hours at a reduced speed, which should never be exceeded 
for safety purposes, was first (as far as my knowledge goes) recom- 
mended by Mr. G. K. Chambers in Johannesbury, and very large 
apparatus of this description is now under construction. 

From the test curves published for eddy-current brakes with 
copper disks, and from experiments made by myself on eddy- 
current brakes with cast-iron armatures, I believe that an essential 
difference exists between the two. In the brakes as described by 
Morris and Lister, at first for constant excitation, the torque 
increases with the speed, but falls after a critical speed is reached. 
Àn eddy-current brake like this, used for winding engines, would 
have very serious disadvantages. 

In 1902 I stated that with eddy-current brakes with cast-iron 

armatures I was never able to find a reduction in torque with increase 
in speed, but, on the contrary, & steady increase. The power 
absorbed by the brake increases at first nearly in proportion to the 
square of the speed, and even with high frequencies it is still more 
than proportional to the speed (see figure): in apparatus built more 
recently, I have always fonnd this experience confirmed, and since 
for practical use this quality is of the greatest importance, the 
eddy-current brakes to be used in connection with winding engines 
were made with cast-iron armatures. The cast-iron armature has, 
besides great simplicity, rigidity and cheapness, the advantage that 
the specific resistance of the material is approximately 40 times 
greater than that of warm copper. 

The power absorbed is made up of three components: friction 
and windage, which are practically negligible : the c?k losses of the 
eddy currents, and the hysteresis losses of the cast-iron armature. 
In an ordinary short-circuited armature the hysteresis losses would 
be reduced with increased speed, for although the periodicity is 
increased, the resultant field falls more than in inverse proportion. 
In an ordinary short-circuited armature with defined path for the 
current, the C?R losses also do not rise appreciably after a certain 
speed is reached. Here, however, I believe that for low speeds the 
flux penetrates the whole depth of the cast-iron armature, and that 
with increased speed, and therefore increased voltage per inch axial 
length, the current density near the surface increases, and that this 
surface current opposed to the primary flux shields the deeper parts 
of the armature, so that fewer and fewer lines of force penetrate 
and the currents crowd more and more on the skin of the armature. 
Therefore, with increasing periodicity, the resistance of the eddy- 
current path increases, and this also has the effect that the resultant 
flux does not tend to fall off, since in order to maintain the current 
with the increased resistance, a higher E. M. F. is required. Of 
course, owing to the crowding of the magnetic lines on the surface, 
the hysteresis will be increased if the total flux is not reduced with 
increased speed. But in general, I do not believe that the hysteresis 
losses are the most important even at high frequencies, The 
volume of current in the armature remaining practically constant 
above a certain speed, there is no other explanation for the in- 
creased power consumption than the increase in apparent resistance, 
or for the increased torque, than an increase of working flux, and 
not a decrease as usual, 

The eddy-current brakes used in connection with large hoisting 
engines are able to deal with continuous service- that is to say, 
with continuous trips of unbalanced loads of men or material from 
the surface to the bottom of the pit, and it is possible to regulate 
the speed without use of the mechanical brake down to a very low 
value. The field is excited from direct-current bus-bars, which are 
fed by a motor-generator, and on which a storage battery is floating ; 
therefore, the brake is also available in case of failure of the 
main supply current, and in such cases the excitation is switched in 
automatically. 

The eddy-current brake in another form can be used to make the 
Ward-Leonard braking method also available if the Ward-Leonard 
motor-generator or the engine driving such generator has a com- 
paratively small fly-wheel, which for lowering the load during a 
long trip would speed up dangerously. In such cases it will be 
sufficient to fit a stationary pole of small dimensions opposite the 
fly-wheel rim, and so induce eddy currents in the fiy-wheel. which 
consume the power supplied to the fly-wheel set. l 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SOUTH AFRICA.—Invoices must be produced in support of the 
declared value, weight, tare, gauge or measure of all goods 
entered at the Customs for importation into South Africa. 
Where there are separate invoices of different kinds of goods, 
they should be under cover of a statement detailing the net 
value of each invoice and all costs and charges in connection 
with shipment. Declarations of value must state the current 
value of the goods for home consumption at the place of 
purchase, including the cost of packing and packages, but not 
including agent’s commission if it does not exceed 5 per cent. ; 
no special form of invoice has been prescribed. In order that 
British goods may benefit by the preferential treatment 
accorded to them under the tariff of the South African Customs 
Union (which includes Cape Colony, Natal, Transvaal, Orange 
Free State, Southern Rhodesia, Bechuanaland Protectorate, 
Basutoland and Swaziland), they should be accompanied by a 
certificate of origin in the form given below. This certificate 
must be written, printed or stamped on the invoice of the 
goods or attached thereto; if-not attached, full particulars of 
the goods concerned must be shown in the certificate. In the 
case of postal packages not exceeding £10 in value, the full 
form of certificate is dispensed with, providing the contents 
are not merchandise for sale, but a shorter statement, as shown 
below, must be endorsed thereon. 


A.—ForM OF CERTIFICATE PRESCBIBED TO OBTAIN A REBATE OF 
CUSTOMS DUTIES ON GOODS AND ARTICLES, THE GROWTH; 
PRODUCE OR MANUFACTURE OF THE UNITED KINGDOM, OR 
RECIPROCATING BRITISH COLONIES, PROTECTORATES OR 


POSSESSIONS, 
I the manufacturer | of the articles included in 
a "uM ! aupplier this invoice, have the means 
of knowing and do hereby certify that the said invoice being from 
myself ............ „and amounting to ............ „is true and correct; 
that all the articles included in the said invoice are bond fide the 
growth, produce or manufacture ob... q , and that a sub- 


stantial portion of the labour of that country has entered into the 
production of every manufactured article included in the said 
invoice, to the extent in each article of not less than one-fourth of 
the value of m such article in its present condition, ready 
for export to ͥᷣ[(ᷣl . 

(Signed) 


Datel. . . . this. .. . .. day of.. . 19 | 


NOTE.—When this certificate is signed by some person on behalf 
of a manufacturer or supplier, such person must state that he is 
duly authorised to do so. 


B.—CERTIFICATE TO BE ENDORSED ON POSTAL PACKAGES Nor 
EXCEEDING £10 IN VALUE, THE CONTENTS OF WHICH AKE 
NOT MERCHANDISE FOR SALE. 


Every article herein, to the extent of at least one-fourth of its 


present value, is bona fide the produce or manufacture of ........... : 
Signature of sender . . . 
In the presence o rne 


Postal Officer. 
Dated at ..... 


NoTE.—Bersons forwarding goods, the bona fide manufacture of 
the United Kingdom, by post, should clearly state so on the form 
or label attached to the parcel, otherwise the contrary will be 
assumed. 


( Te be continued.) 


The Frankfort-Lahmeyer Works.—The question of 
the absorption of the Frankfort Dynamo Works by the A.E.G. was 
raised at the last meeting of the Frankfort Municipal Council, 
when the Mayor was asked to make a final endeavour to retain at 
least a large portion of the undertaking in the town,inasmuch as it 
had provided employment for 1,000 workers and 1,200 officials with 
their families, and the removal would greatly prejudice the interests 
of the city. The speaker, who represented the situation in a very 
pessimistie light, was apparently under the impression that the 
whole of the work of manufacturing is to be transferred to Berlin, 
but he was corrected by & second member who declared that only 
a portion of the manufacturing was to be removed, the construction 
of heavy machines remaining in the town. In reply to the dis- 
cussion the Mayor remarked that the city could do nothing in the 
matter. The city had successfully intervened in & number of 
former cases of proposed migration, but it had been possible to 
offer something to induce the firms concerned to remain. What 
could the Town Council offer to the A.E.G.? "They could not write 
and say they would be greatly embarrassed if the works were 
removed. It would be somewhat different if State authorities, as. 
for instance, the military authorities, were in question, but it would 
not correspond with the dignity of the town to present a petition 
to a private company. The removal, the Mayor concluded, was 
much to be regretted, but the development could not be stopped. 
and the town would have to endeavour to attract new industries to 
an increasing extent in order to compensate for the threatened loss. 
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NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 
gig pe ex 
eotri 


Eum, Ms, Moore Meme, e On; 
tent Agen olborn, Lon . O. a 
Liverpool and Bradford, to whom all inquiries should be addressed. 


7,635. Improvement in rails for electric traction." T. F. THomeon. 
November 28th. 

27,641. “Improvements in and relating to miners’ electric lampe." O. 
OtpHam. November 28th. 

77.647. Improvements in the electro-deposition of zinc." 8. O. COWPER- 
Corzs. November 28th. 

27,653. “Improvements in street or station indicators for electric trains, 
tramcars, and the like." H. Arwikgs. (Date applied for under Sec. 91 of the 
Aot, November 26th, 1909, being date of application in United States.) 
November 28th. (Complete.) 

' 27,696. ‘* Improvements in electrio conversion." 8. CasoT. (Date applied 
for under Sec. 91 of the Act, December 4th, 1909, being date of application in 
United States.) November oth. (Complete.) 

$1,701. * Improvements in electrically-driven drilling apparatus.“ P. M. 
Justice. (La iété Anonyme Electricite et Electromecanique, Belgium.) 
November 28th. (Complete.) 

N. 710. Improve ments in filament supports for electric glow lampe." 
Licatweexe G. M. B. H. (Date applied for under Sec. 91 of the Act, November 
77th, 1909, being date of application in Germany.) November 28th. (Complete.) 

77,712. Improvements in fusible cut-outs.” C. M. Dorman, R. A. Suite 
and H. G. Baccs. November 29th. (Complete.) 

97,719. ''Improvements in and relating to electric vibrators and massage 
appliances." H. A. Levens. November 29th. 

71,725. “Improvements in motor-supports for electric tramcar trucks.“ 
Brush ELECTRICAL ENGINEERING Co., Ltp., and S. LezcH. November 29th. 

N, 755. Improvements relating to the manufacture of filaments for electric 
incandescent lamps." H. W. Epmunpson and W. Potts. November 29th. 


71,797. “Improvements in and relating to electrically-lighted lamps for 
motor-cycles and other motor vehicles.“ G. E. PanTRIDOE. November 99th. 

77,798. “Electric railless trackway with above-ground current conductors.” 
H. Berron-Jones. (Oesterreichische Daimler-Motoren Ges. A.G., Austria.) 
(Application for patent of Addition to No. 95,012/10. November 29th. 
(Complete.) 

77,811. Method of synchronising electric or other motors for use on cranes, 
hoists, gun turrets, or other machinery." Bır W. G. ABMSTRONG, WHITWORTH 
Aup Co., LTD., and F. Harrow. November 80th. 

7, 825. Im proved electric switch with quick-make and quick-break 
action." J. McFARLANE. November 90th. 

27,851. ''Conversations counter for telephones without crank handles.“ 
K. Born. November 30th. (Complete.) 

27,860. “Improvements in telepbone exchanges with automatic call dis- 
tributors." Sirmens & HALSKE AKT.-GEs. (Date applied for under Sec. 91 of 
the Act, December Sth, 1909, being date of application in Germany.) Novem- 
ber 30th. (Complete.) 

27,903. “Improvements in electrical switches of the two-way tumbler type.“ 
J. H. TcckEeR. December lst. 

71904. “Improve ments in printing by means of electrotyped plates." I. T. 
Nevson and J. Murray. December Ist. 

N, 921. dij Ais e in electric gas, or other lamp fittings." C. Watson 
and J. Forp. December Ist. 

71942. “Improvements in electric arc lamps.“ Ges. FUR MASCHINEN-UND- 
METALL-INDvSTRIE m. b. H. (Date a plied for under Sec. 91 of the Act, De- 
cember 1st, 1909, being date of application in Germany.) December Ist. 
(Complete.) 

27,954. “ Improvements in electric heaters." H. J. Reap. December Ist, 


27,981. 55 in and relating to electric signs.“ P. G. War- 
WMOUGH, Jun. December 1st. 

37,985. ''Improvements in portable telephones and electric batteries there- 
for.“ W. K. L. Dickson. December Ist. 
= 77,986. ''Electric apparatus for gas lighting and extinguishing purposes.“ 
T. F. CANNING. December 1st. , 
ee "Improved microphonic instrument." H. FAIRBROTBER. Decem- 

t Ist. 

27,989. ‘‘ Improvements in or relating to electric arc lamps." A. BLONDEL, 
Date applied for under Sec. 91 of the Act, April 21st, 1910, being date of 
application in Belgium. Application for Patent of Addition to No. 4,677, 1906.) 
December 1st. (Complete.) 

27,991. ''Improvements in or connected with sparking plugs for internal- 
eombustion engines." A. Gmrsrrs. (Date applied for under Sec. 91 of the 
Aot, December 2nd, 1909, being date of application in Germany.) December 
1st. (Complete.) 

27,993. ''Improvements in and relating to dynamo-electric machines.“ 
ALLQEMFINR ELFKTRICITATS GES. (Date applied for under Sec. 91 of the 
Act, December Ist, 1909, being date of application in Germany.) December 
lst. (Complete.) i 

28,010. "Improvements in and relating to electric lamps and the like.“ 
H. L. Guy. December Ist. 

98,057. ‘Improvements in and relating to electric switches for automatic 
telephone systems." AMERICAN AUTOMATIC TELEPHONE Co. and C. L. Goop- 
RCM. (Date applied for under Rule 18, December 22nd, 1909. An invention 
comprised in application No. 29,968, dated December 22nd, 1909.) December 
?nd. (Complete.) 

W. O59. New or improved electrically-insulating compound.“ 
Tuomas. December 2nd. 

28,079. *'Portable electric mp. ELECTRIC Export WEREE G. m. b. H., and 
E. GOTTSCHALK. (Date applied for under Rule 13, December 20th, 1909. An 
invention comprised in Application No. 29, 709, dated December 20th, 1909.) 
December 2nd. (Complete.) 

28,081. ‘‘Methods for regulating the frequency of electric currents pro- 
duced by rotary field-generators." SIEMENS Bros. Dynamo Works, Lro. 
(Biemens-Schuckert werke G. m. b. H. Germany.) December 2nd. (Complete.) 

28.088. ''Improvements in switching device for automatic telephone 
systems," WrsTERN ELECTRIC Co., LTD. (Western Electric Co., United 
States.) December nd. (Complete.) 

2,119. ** Improved means of increasing the Ek. x. r. of rotary converters for 
battery charging and the like." A.M. TAxroR. December 3rd. 

28. 126. “Improvements in or relating to electric furnaces.” M. RutHen- 
BURG. December 3rd. 

28,129. “Improvements in or relating to electric ovens." G. J. OuDEN, 
M. M. Hav and J. TEMPLETON. December 3rd. 

. %,161. “ Improved centrifugally-operated contrivance for automatically 
intercepting or regulating the flow of an electric current from a dynamo.“ 
A. N. HAZLEHURST and LoNosTRETH'S, Lro. December 3rd. 

W. 179. “Improvements in and relating to condensers for electric systems." 
G. Gites. (Date applied for under Sec. 91 of the Act, March 10th, 190°, 
being date of application in Germany.) December 3rd. (Coinplete.) 


O. V. 


Borough Polytechnic Institute.—The distribution 
of prizes and certificates at this Institute by the Earl of Lytton, 
will take place on Monday next, December lùth, at 3 p.m, 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list be obtaine 
of Messrs. W. P. THompson & Co. „ High Holborn, W. G, and an 
Liverpool and Bradford; price, poet free, 9d. (in stampe), 


1909. 


Liev) Dp CONTROLLERS AND STARTERS FOR ELECTRIC Morons. J. A. Liddle. 
21,595. September nd. (Post dated March 21st, 1910.) 

ELECTROMAGNETIC A} PARATTS FOR PRESERVING AND OTHER PURPOSES, A, J. 
Bouls (Electric Meat-Curing Co.) 28,040. October 18th. 

Makr-AND-BPEAK SwIrCHES. 28, 24. J. Wilson. October llth. (Post-dated 
April 11th, 1910.) . i 

APPARATUS FOR OPBRATIXG £H'F8’ RuDDERS BY ELECTRICITY., E. C. R. Marke. 
(Soc. Anon. Italiana Gio. Ansaldo, Armstrong & Co.) 25,865. November 8rd. 

Evgctric Drivine. E. R. Elliston and H. Marryat. 25,086. November éth. 

METHOD or AND MEANS For Operatina ELECTRICAL SWITCHES OR OTHER 
Devices, oN THREE-Wing Systems. F. Fernie. 96,668. November 6th. 

MENOPANDUM APPLIANCES FOR USE WITH TELEPHONES AND THE LIKE, H. 0. 
Quinn. 26,757. November 8th. 

ALTERNATING-CURRFNT DysAMO MacHINES. C. A. Parsons and A. H. Lew, 
25,785. November 8th. 

FEgrfDiNG AMD REvrnsIEKG GEAR FOR ELECTRICALLY OPRRATED Bock Daun. 
B. Rohde. 26,081. November 10th. 

Surrosr o ErzcTBICAL Conpucrors or Cam Rs. T. G. Noble. 26,09, 
November 11th. 

ELECTRIC Licht BytTEMS oB TRAIKS AND O1HER Mov xg VEHICLES asp 
APPARATUS THEREOF. T. Ferguson. 26,289. November 18th. 

ELZOTRICAL BwiTCHES. R. Cox. 20,122. November lóth. 

COMMUTATOR BABS IN CONNECTION WITH THE ABMAIURES USED IN Drmamos 
AND Morons. M. Heys. 26,948. November )8th. 

AUTOMATIC RzcUvcLATOB8 ror DywaAMo-EngecrRic Macuines. British Thomson. 
Houston Co. and A. P. Young. 27,821. November 99th. 


1910. 


TELEPHONE DiaPHBAGM. M. Baehr. 421,528. September 12th. (Date applied 
for under International Convention, March 28rd, 1910.) 

CONTROL or ELECTRICO Motors. F. E. Case. 23,708. September 30th. (Date 
applied for under International Ccnvention, September 80th, 1909.) 

METBOD OF A» D MEANS FOR CONTROLLING THE Points oF ErEkOTBIC TRAMWAYS 
AND RalLWAYS. B. Henrard and L. Leveque. 2,810. February 4th. 

CONTRIVANCE FOR FACILITATING THE RECORDING or TELEPHONE Calis. F. 
Chisholm-Ellams. 8,756. Febiuary 15th. 

EL xCrRIC BwiTCcHES. M. J. Railing and C. J. Garrard. 5,065. March lat. 

AcToMaTic TELEPHONE ExcHANGRS. Siemens Bros. & Co. (Siemens 4 Halske 
Akt.-Ges.) 7,098. March 8lst. 

ELECTRIC IaNITER FoR Exprosion Motors. L. Podszus. 7, 617. March 9th. 

EARTHING DEVICE FoR ELECTRIC Sw:tcHEs, J. J. Rawlings. 8,8t8. April 12th. 

Exectrio Lamp SHADE ATTACHMENTS. H. A. Beard and. J. W. Townsend. 
9,547. April 20th. 

CIRCUITS FOR REGISTERS IN AUTOMATIC TELEPHONE EXCHANGES, Siemens 
Bros. & Co. (Siemens & Halske Akt.-Ges.) 9,694. April 20th. 

ALTERNATING -CU}RENT Cox Ducroks. H. W. Malcolm and R. Appleyard. 
9,647. April 20th. 

AcTomatio SAFETY CATCHES FOR Loaps OF ALL KINDS, PARTICULARLY FoR ÅBO 
Laxrs. F. Koller, 9,888. April nd. 

ELECTRIC BwiTCHES. Adams Manufacturing Co. (Cutler-Hammer Manutac- 
turing Co.) 9,830. April 22nd. 

ELECTRIC Furnaces. J. Thomson. 11,716. May llth. (Date applied for under 
International Convention, May 28th, 1909.) 

RECRFTACLE OR EockiT FoR Execraio Lames. W. S. Ryan and L. Hengerer. 
13,165. May Bist. 

D*xAMO-ELECTRICAL Mcunns. E. C. Ketchum. 18,880. June Ist. 

SPARKING PLUGS FOR INTERNAL-CoMBUSTION Exdix Rs. Firm Robert Bosch. 
13,901. June fth. (Date applied for under International Convention, 
August Brd, 1909.) 

E 5 ELECTRICAL Siex Ano Sysiem. L. Goldstein. 106,981. 

uly 8th. 

ELrcrRIO Fuses. Siemens Schuckertwerke Ges. 17,047. July And. (Date 
applied for under International Convention, July 28rd, 1901. Application 
for Patent of Addition to No. 14,622 of 1809.) 

ELECTRO-MECHANICALLY OPERATED BwiTOCH. Adams Manufacturing Co. (Cutler- 
Hammer Manufacturing Co.) 18,442. August 4th. 

APPARATUS FOR ELECTRICALLY Derirectine Rn. war Points, Siemens Bros. 
and Co. and L. de M. G. Ferreira. 19,970. August 2th. 

IN1ERRUPTER PARTICULARLY APPLICABLE FOR USE WITH Impocriow Cons. 
R. S. Wright. (Veifa-Werke Vereinigte Electrotechnische Institute Frank- 
furt Aschaffenburg.) 20,872. September 7th. 


*Stannos" Wires.—Amongst installations recently 
carried out with "Stannos" wire are the following :—Me:ers. 
Baxter & Impey, Birmingham, have carried out the installa- 
tion of a large country house at Knowle, Warwickshire. Mesers. 
J. H. Harpin & Co., Birmingham, have put in a complete installa- 
tion of four Siemens motors with Stannos wiring, for Richard 
Cooper & Sons, Atlas Works, Wolverhampton ; and have also put in 
“Stannos” in country houses at Cobham, Surrey, and Burton 
Point, Cheshire. Messrs. E. D. Wishart, Southampton, are carry- 
ing out for Siemens Brothers the installation of a new theatre at 
Eastleigh, consisting of a 16-H.P. gas engine, Stannos wiring and 
“Zed” fuses. This firm are also carrying out the wiring of 
Summers & Payne's yacht-building yard, to the order of Siemens 
Brothers. 


Fire: an Appeal,—Consequent upon the fire at the pre- 
mises of Ross CouRTNEY & Co., Ashbrook Works, Upper Holloway, 
a large number of workpeople have been thrown out of emplos- 
ment. A committee has been formed on their behnalf, and anyone 
feeling able to show practical sympathy with men saiddenly thrown 
on ill-fortune at this season of the year, is invited to send sub- 
scriptions to Mr. E. R. Spackman, secretary to the committee, at the 
works, 
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WORKSHOP SYSTEM. 


e 
THERE are many workshops in the electrical industry which 
produce goods intended for use in building up machinery, 
or for fitting with other work to form a part of some greater 
unit, such as a switchboard or a tramcar. In these shops 
much of the work is of the repetition order, yet after this 
there is usually so great a variety of orders differing in size, 
weight and design, that it is not an easy matter so to 
arrange the output of any one department as to give satis- 
faction to every customer. 

The very fact of the orders being composed largely of a 
multitude of entirely different sizes and quantities increases 
the difficulty in acquiring an automatic and methodical 
system of delivery. The usual result is, therefore, that 
while the orders of the more important customers are looked 
after fairly well and delivery is made in a reasonable time, 
the bulk of the smaller and relatively less important orders 
are dealt with in a manner which is not always satisfactory, 
because delay often takes place which is both irritating and 
unwarrantable. Here and there orders are neglected until 
the customer begins to inquire for them, and this creates a 
bad impression. 

Most business people are satisfied with a fair delivery, 
providing they can rely upon promises being kept, but 
when orders are overlooked in this manner, the prestige 
of the firm in question cannot fail to suffer in 
the eves of the buyer. The order department staff have 
not time to notice such delays, and so long as they can 
obtain such information from the foreman as will satisfy 
inquiries, are often content to let well alone, until the 
complaint comes along. 


We do not suppose that it will be seriously contested, 
however, if we say that to most firms the small regular orders 


are of as great importance as the larger ones, and that it is 
just as essential that they should be executed within 
reasonable time limits. Experience shows that urgent 


‘orders should be given such preference as is necessary to 


complete them in the given time, and after that the rule 
should be to give all orders their proper turn, in so far as it 
is possible and economically feasible to do so. 

Above all, one thing should be most carefully avoided, the 
necessity of promising a job a second time after having failed 
in the first promise. No more promises of delivery ought 
to be made for any period than can reasonably be expected 
to be fulfilled. If this is avoided the rest is easy, though it 
lies in the hands of the clerical staff to arrange so that 
while doing the best for their customers, they do not break 
the back of the willing, but sometimes overladen foreman. 
To secure this end, a method which has been used on more than 
one occasion by one of our contributors, has been so successful 
that it may be of service to others. Its simplicity is its only 
fault. A list of all promises made should be carefully kept in 
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duplicate. The foreman has one copy and the order office 
another. Each morning that list should be revised, new 
promises and requirements being entered, and finished orders 
crossed off. Further, the order books or files should be 
periodically inspected, say fortnightly, and a list of the old 
orders, if any, made out. This brings to the notice of those 
concerned the fact that there has been delay, and such over- 
due orders can at once be cleared out. By this means it 
will be found that an automatic rotation in the handling of 
orders is secured, the foreman knows at any time exactly how 
far he is committed for the next few days, and he is able to 
make fresh promises with something near to certainty. The 
correspondence department is able to supply reliable inform- 
ation to clients, and its work is lessened, since there will be 
less correspondence about neglected orders. Should it be 
found necessary, separate lists for the larger customers can be 
kept, as well as one for the small buyers. The method is 
the same whatever the scale of operation, and the effect is 
identical. | 

For more complicated processes of manufacture, where 
the manufactured article has to go through three or four 
shops before completion, the system requires to be worked 
out in accordance with the length of time required in cach 
department, and being rather more elaborate, would 
naturally require a little more attention in the office. We 
have seen cases where the system of deliveries had been 
brought to a fine art, in that each works ticket or sheet for 
a certain article had stamped upon the reverse side the dates 
when that article was due in each department. It has been 
stated as an objection to this plan that as almost every 
other order had the dates thus given, the object desired was 
defeated by the frequency with which it was used, because 
the foremen were apt to regard the system as rather 
overdone. As outlined above, however, this system would 
seem to be simpler and more effective, and may be used with 
good results by any who desire to place the prompt delivery of 
their manufactures upon a systematic and well-defined basis, 
and so ensure for themselves a reputation for reliability in 
despatch. 


THE question of railless electric traction 
or trolley omnibuses is at present attracting 
increased attention in Germany as well as 
in Great Britain. It was recently resolved to introduce the 
system in the Berlin suburb of Schoneberg, and now the 
subject is also being closely considered in the suburb of Gross 
Lichterfeld. The Schoneberg town authorities have appointed 
a committee to make a preliminary examination of the method, 
which is also to be studied as in operation at Vienna and 
Bremen, and this decision has induced Minister von Dallwitz 
to dispatch two police experts to Vienna to gain information. 
The trolley omnibus was given a trial in Berlin several years 
ago, but was abandoned on the ground of being quite un- 
reliable at that time. Since then the juvenile defects seem 
to have been overcome, as the system is said to have very well 
answered the purpose in Vienna and Bremen. A new side of 
the question, which, as we have stated, will probably also come 
forward in England, relates to the wear of the roads caused by 
the use of railless electric traction aud the possibility of the 
owners being required to make contributions towards the cost 
of maintaining the roads. This problem has already arisen in 
Wurtemberg as a result of the work of installing two track- 
less lines from (1) Ludwigsburg to Aldingen and Bad 


Electric Trolley 
Omnibuses. 
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Hoheneck and from (2) Heilbronn to Boekingen. The State 
authorities have sought to make the promoters liable to pay, 
but the latter declare that they would rather drop the schemes 
than acknowledge any liability to make contributions towards 
the cost of road maintenance. It haa, however, been arranged 
in the Heilbronn-Boekingen case that the company shall be 
permitted to erect the posts for carrying the overhead lines 
on the State roads, and observations are to be made of the 
traffic on the route for a period of 14 years. At the end of 
that time the State reserves the right of drawing upon the 
company for a contribution in the event of the cost of road 
maintenance due to the use of trolley omnibuses exceeding 
a sum that has already been fixed. It is expected 
that a similar arrangement will be made in regard to the 
Ludwigsburg line, which will extend over a much longer 
Stretch of road. 


THE article on the Ray Mills, which we 
publish elsewhere in this issue, should be 
read with profound satisfaction by the 
advocates of the electric drive. Its great significance lies in 
these facts :—Six years ago the Victor Mill was started with 
an up-to-date installation of steam-rope driving; two years 
later the Premier Mill was equipped with electrical trans- 
mission, power being derived from an external source— 
this was regarded as being somewhat in the nature of an 
experiment; and two years ago the Ray Mills 
were also provided with electrical transmission. Now, 
it cannot be supposed that the hard-headed Lancashire mill- 
owners do not know their business from A to Z; hence the 
fact that, having tried electricity, they have continued to 
adopt it is the most satisfactory proof that could possibly be 
desired as to the superiority of the electrical system, from 
the commercial point of view, which is the only considera- 
tion that really weighs with the user. It is gratifying, too, 
to note that even in the Victor Mill, which is steam-driven, 
large electric motors have been installed instead of steam to 
drive the extensions, and that they have worked for two 
years without a hitch (though there is no occasion for 
surprise in the latter fact). 

We do not wish to labour the point. The facts 
unmistakably confirm the opinion expressed by the owners of 


Cotton Mill 
Driving. 


‘the Mersey Mills, which we have quoted—that electrical 


driving increases the output and improves the quality of 
the product, and that the repairs required by the machines 
are trifling. Electrical engineers should need no urging to 
keep these valuable features before the eyes of their 
prospective clients. 


Ix view of the breathless eagerness of 


5 the gas interests and their willing allies in 
‘in a City. the daily Press ta propagate the belief 


that London is going back to gas,” the 
particulars given elsewhere in this issue regarding the recent 
developments in the City of London will be welcomed by 
the electrical fraternity. Although the main streets of the 
City have for years been lighted with arc lamps, the City 
Corporation has not always shown a disposition to encourage 
the use of electricity : indeed, we have had occasion to 
complain of distinct evidences of partiality towards the rival 
illuminant, as witness the report of the Commissioners in favour 
of a system of gas lighting which they had not even seen 
in the course of their travels. However, the Corporation 
has now permitted the City company to demonstrate what 
can be done with up-to-date arc and incandescent lamps and 
fittings, with results which cannot fail to impress the im- 
partial observer. Granted that street gas lamps have made 
great advances in recent years—so have electric lamps ; and 
given a fair field and quotations on a commercial basis, elec- 
tricity now has nothing to fear from any rival except 
the sun. 

Apropos of gas, the danger of employing this means for 
lighting trains is againexemplified by the disaster at New York, 
which, it is reported, originated with a leak from a gas tank 
on a train. Particulars are given in our “ Railway Notes.” 
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PUBLIC LIGHTING IN THE CITY OF 
LONDON. 


THE first practical electric lighting of the City streets on a 
large scale may be said to date from the Brush Co.'s pro- 


F1G. 1.—INCANDESCENT 
LAMP STANDARD. 


posal of 1885. After 13 years of deliberation and experi- 


mental trials, in 1890-91 the Brush Co. and the Laing, 
Wharton & Down Co. obtained definite contracts and pro- 
visional orders within the City, which required that the 
lighting of the main thoroughfares by arc lamps should be 


FiG. 3.—SYSTEM OF LAMP SUSPENSION, CHEAPSIDE, SHOWING DETAILS OF WALL FITTINGS, &C, 


completed by the end of 1893. The two companies con- 
cerned transferred their obligations to the City of London 
Pioneer Co., which in turn was absorbed by the present City 
of London Electric Lighting Co. in July, 1891. The public 
lighting contracts at this date provided for the installation of 


FIG. 2.—ORIFLAMME GLOBE, SHOWING PEARED 
PRISMATIC REFLECTOR. 


over 500 arc lamps, and the City of London Electric 
Lighting Co. carried out the completion of this work ; the 
posts, fittings, lamps and lanterns were those recommended 
by the Commissioners’ advisers and approved by the 
Corporation. 

Since the date of this installation, which comprised the 
electric arc lighting of all the main 
thoroughfares in the City, the City of 
London Electric Lighting Co. has con- 
tinued to take a most active interest in 
all the many developments of arc and 
other lamps suitable for public lighting 
requirements. For this purpose exten- 
sive test rooms have been provided at 
the Bankside Works of the company, 
and fully equipped with every requisite 
form of apparatus for examining the 
photometric value and practical utility 
of each new type of lamp brought out, 
including open arcs, enclosed arcs, Nernst 
and glow lamps of every description 
and make; and in latter years the 
progress and merits of open and enclosed 
flame arcs have been the subject of 
extensive investigation. Trials of all 
the many modifications of new lamps 
and carbons have been continuouly 
carried out, but although many of these, 
lamps have been found to possess 
excellent photometric qualities, serious 
difficulties have arisen tending to prevent 
their immediate commercial application 
for public lighting purposes on a 
large scale, owing to the operative costs 
and difficulties in connection with the 
supply of a regular and suitable grade 
of carbon. | 

It was not until about 1903, when the 
magazine flame arc became a commercial 
success, that it was found feasible to 
advocate any material change in the 
open arc lamps, which had so far been used for the public 


lighting of the City. | 


At this date defects still existed in connection with the 
practical application of flame arcs, not the least being the 
question of carbon supplies, and deterioration of the lamp due 


tofumes. The City Company, however, after extensive trials 
at their works, decided to practically apply these lamps, and 
in 1904 erected the flame ares on the front of the Mansion 
House, these being followed early in 1905 by the erection of 
similar lamps in Poultry and Mansion Honse Place. 


D. 
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The material increase in the light afforded by these 
lamps, and the generally expressed approval of their appear- 
ance in the streets, led to a further demonstration of flame 
lighting in October, 1905, at Blackfriars Bridge approach. 

These demonstrations resulted in the City Company 
obtaining a contract from the Corporation for lighting the 
Central Meat Market, Smithfield, and the old open arcs being 
replaced by 10-ampere Oriflamme lamps in May, 1907. In 
this year the City Company also asked for and obtained the 
permission of the Corporation to demonstrate the value of 
these lamps by replacing the old 10-ampere lamps in City 
lanterns on the posts in Holborn, by Oriflamme arcs with 
opalescent globes supported on swan-neck brackets, the 
instalment of these lamps being completed by November, 
1907 ; and notwithstanding the fact that the City Company 
had provided all the new capital required in connection with 
the replacement of the old lamps, and had greatly improved 
the lighting of the street, they were able to reduce the 
annual charge per lamp to the Corporation from the con- 
tract price of £26 to £17 10s. 

Although these lamps met with general approval and 
were kept in operation, further progress in the improved 


lighting of the streets was held over pending the delibera- | 


tions of the Corporation and the various experimental trials 
with H.P. gas in several streets. 

The superior qualities and commercial value of flame arc 
lighting in Smithfield Market, however, led to fresh con- 
etracts being entered into for lighting Billingsgate Fish 
Market in January, 1908, and Leadenhall Market in July, 
1909. 

Further improvements in flame arc lamps and flame 
carbons, coupled with the advent of metallic-filament lamps 
(making the application of glow lamps for minor street 
lighting both advantageous and practicable), rendered it 
possible for the City Company to lay before the Corporation 
further offers to demonstrate in a comprehensive manner 
the possibility of greatly improving the lighting of the City 
streets by electricity, together with a substantial reduction 
in the cost thereof. After lengthy consideration the Cor- 
poration allowed this work to proceed, and the following 
schemes were carried out and put in operation last month. 
For the details and illustrations we are indebted to Mr. 
Frank Bailey, chief engineer of the City of London Electric 
Lighting Co. 


CENTRAL SUSPENSION SYsTEM, CHEAPSIDE AND WATLING 
STREET AREA. 


Probably the chief merit of the central suspension 
system lies in the advantageous position, relative to cross 
streets, in which it enables lamps of high candle-power to be 
placed, at any desired height above the roadway. 

As many of the most important and congested thorough- 
fares of the City are of insufficient width to permit of the 
central traffic rests necessary for the erection of high 
standards, the suspension system becomes the only possible 
method of arranging the lamps to the best advantage as 
regards economical illumination over a given area, embracing 
both main and side streets. 

To demonstrate the superiority of flame are lighting, as 
obtainable by the use of the latest improved magazine flame 
arc lamps in conjunction with a central suspension allowing 
the lamps to be lowered to the sidewalk for trimming and 
attention, the City Company, by permission of the Corpora- 
tion, have recently completed the lighting of the main and side 
streets and courts enclosed within the area bounded by 
Cheapside, St. Paul's Churchyard, Watling Street and Bow 
Lane. 

For this purpose, 10 flame arc lamps have been suspended 
over the centre of Cheapside ; five of these, comprising the 
lamps which are situated immediately opposite the juuction 
of side streets, remain in lighting from sunset to sunrise, 
the intermediate tive lamps being extinguished at midnight. 

As is well known, Cheapside, both during the day and 
early hours of the evening, is one of the most congested 
thoroughfares in London as regards both vehicular and 
pedestrian traffic. The advantage of the new arrangement 
of lamps is thus apparent; a very high degree of illumina- 
uon throughout the street is provided during hours of heavy 
bratic, while both the main and the side streets are adequately 
ughted throughout the whole night. 


Four flame arc lamps of the same type are suspended in a 
similar manner in, Watling Street, at the junction.of the cross 
streets; the latter are thus illuminated at one end by the 
Cheapside lamps and at the other by those in Watling Street. 
Watling Street has, in addition, two high candle-power 
lanterns containing metallic-filament lamps of 300 C. p. 
centrally suspended in the long intervals between the arcs. 

The lighting of the side streets, passages and courts 
adjoining is augmented where necessary by 12 mcetallic- 
filament lamps of from 75 to 100 c.r., enclosed in fittings 
supported from side brackets of the same type as those 
described below for Paternoster Row. 

On the small traffic rest at the west end of Cheapside, by 
Peel's Statue, is a pilot standard having two 100-c.r. 
metallic-filament lamps, supported in fittings attached to a 
double-bracket top of a similar pattern to those to be des- 
cribed for Farringdon Street (fig. 1). 

These 29 new lamps have displaced 49 lamps originally 
used for lighting the thoroughfares now illuminated, the 
old lamps comprising eight 10-ampere open arcs on side 
posts in Cheapside and 41 gas lamps in side streets and 
courts. 

Owing to the increase in height, and the more effective 
positions of the new lamps, the total actual candle-power of 
which is more than double that of the nominal candle-power 
of the old lamps displaced, the illumination of the whole 
area embraced by this lighting has been vastly improved, 
particularly in the case of Cheapside, while the annual cost 
of lighting shows a very material reduction. 

The width of Cheapside is about 60 ft., and the length 
lighted 973 ft. The width of Watling. Street varies from 
20 to 30 ft., the length lighted being 924 ft., making 
1,897 ft. of main street lighted by the 14 arc lamps 
installed. 

The length of the side streets, courts and passages also 
partly lighted by these arcs in combination with metallic- 
filament lamps, amounts to 2,475 ft., so that the total 
length of the thoroughfare illuminated by the combined 
arrangement of new lamps becomes 4,372 ft. 

The height of the central suspension lamps is 27 ft. 6 in. 
to the roadway, and that of the tungsten lamps on brackets 
in the minor streets and courts, from 12 to 13 ft. from the 
footway. 

The arc lamps are the latest pattern of Messrs. Oliver's 
124-ampere magazine flame lamp, having special carbo- 
rundum economisers and other recent improvements. A 
new feature of these lamps is the prismatic reflectors 
designed and fitted by the City company. These each con- 
sist of a funnel-shaped glass dish a, screwed to a movable 
tubular stem B, supported by a special fitting C, attached to 
the bottom of the outer globe, which is of clear glass. 
Their function is to increase the candle-power of the lamps 
near the horizontal plane, thereby greatly adding to their 
effective power for street lighting purposes; they also 
enlarge the visible area of the light source, and screen the 
eye from the direct rays of the arc at all angles 35? below 
the horizontal. In addition, they serve a very useful 
purpose in materially reducing the deposit on the globe, all 
carbon ends and dust passing throngh the reflector into a 


detachable copper ball fitting D, below the globe. 


~The general arrangement of these reflectors and fittings is 
shown in fig. 2. By their use an effective (. P. is obtained 
of 3,000 candles about and somewhat below the horizontal 
plane, while the mean hemispherical c.P. is maintained above 
2,800 candles. 

The special carbons burnt in these lamps give but a 
slightly golden tinted light, devoid of any excess of the 
yellow or red rays which are the cause of the somewhat 
glaring effect of many flame arc lamps. The result is a 
very cheerful and pleasant illumination, combined with an 
excellent light distribution in the street, the whole of the 
building frontages being brilliantly illuminated. 

The adoption of the new prismatic reflectors, which have 
the effect of largely increasing the apparent area of the arc, 
permits the flame arc lamps to be run with clear outer globes, 
thus adding 20 per cent. to their efficiency ; owing to their 
high candle-power in the horizontal direction they possess 
extraordinary penetrative power, even in the most fogyy 
weather, this being particularly evidenced during the recent 
heavy ground fogs, when it was possible to see each of the 
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10 arc lamps in lighting when standing at the St. Paul's end 
of Cheapside. | 

With central lighting the reflection from the building 
frontages is of material assistance in illuminating the street, 
hence the value of a high horizontal candle-power apart from 
the improvement effected in the minimum illumination by 
the direct rays from the lamp. ` 

The central suspension gear erected for the support of 
these lamps is that specially made for the purpose by the 
London Electric Firm, after numerous experiments and modi- 
fications made in conjunction with the City Company at their 
Bankside works. The present development embodies the 
many ingenious devices of the Croydon firm, and the whole 
combination has so far proved eminently satisfactory. 

The general view of the cross span wire with lamp in its 
normal working position is shown by fig. 3. The central 
headpiece and weatherhood A contains the electric contact 
device and automatic coupling which holds the lamp when in 
position quite independently of the winch wires. This hood 
is rigidly attached to the two span wires crossing diagonally 
at the centre of the roadway, these main span wires (which 
consist of j^; in. diameter compound steel ropes of the type 
used for aerial ropeway work) being secured at their ends to 
special rosettes mounted on wrought-iron wall plates r. The 
latter are cach separately held to the building frontage by 
two l-in. diameter Lewis bolts, cemented into the wall 
11 in. apart. The lamp carriage B, shown separately at 
the left of the figure, is made to traverse one of the main 
span wires by the operation of the double-barrelled winch 
box c, shown on the right. This winch box contains two 
winding drums, one for supporting the carriage draw wire 
and the other the lamp lowering wire. These drums may 
be worked separately or together by means of an interlocking 
gear which is brought into action by pressing a button pro- 
vided on the winch box. It is thus possible to lower the 
lamp any convenient distance from the central hood and 
maintain its height above the ground level until drawn into 
the required position for lowering, which can be done at any 
desired point. f 

The lamp and draw wires from the winch box to the span 
wire rosette are both enclosed within a l-in. diameter 
Simplex steel tube, thus protecting both the building front- 
age and the wires from damage, grease or rust, and at the 
same time rendering it possible to keep the wires thoroughly 
coated with a suitable water-proofing lubricant. 

"The electric leads, consisting of a twin cable, rise at the 
opposite side of the roadway, crossing to the central hood 
below the span wire, to which the cable is attached by 
the usual hangers. This adds balance and a symmetrical 
appearance to the system. An isolating switchbox,D is pro- 
vided on this cable at a height of about 8 ft. from the ground, 
the automatic cut-out box (E) being placed in a convenient 
position above the shop frontages (see illustration to left of 
fig. 3). The whole of the cabling from the ground to the 
span wire is entirely enclosed in 14 in. diameter Simplex stcel 
tubing. : 

Owing to the nature of the thoroughfare, the heavy 
traffic, and the variety and complexity of the shop frontages, 
the installation has been fraught with difficulties, and owing 
to the busy nature of the street the whole of the work has 
had to be carried out during week-ends and between the 
hours of 12 midnight and 7 a.m. | 


(To be concluded.) 


New Zealand,—H.M. Trade Commissioner for New 
Zealand (Mr. G. H. F. Rolleston) reports that a firm of engineers 
at Christchurch desire to get into touch with British manufacturers 
of machine tools and to obtain the agency of British manufacturers 
of electric motors, cables and fittings in general. 'The name and 
address of the firm may be obtained at the C.I. Branch of the Board 
of Trade, 73, Basinghall Street, London, E.C. Any further communi- 
cations regarding the inquiry should be addressed to H.M. Trade Com- 
missioner, 9, Grey Street, Wellington, New Zealand.— Board of 
Trade Journal. 


Patent Amendment.— THE British THoMson- 
Howston Co., LTD. are applying for leave to amend patent 
No. 13,276 of 1904 for "Improvements in protective devices for 
electric generating and distribution systems and apparatus.” A 
uds relating to the matter appears among our advertisements 
to- y. 


RECENT DEVELOPMENTS IN TEXTILE 
MILL DESIGN AND OPERATION: NOTABLY 
AS REGARDS ELECTRIFICATION. 


Bv L. CROUCH. 


THE present notes deal with four groups of American textile 
mills, representing a total capacity of 17,000 KW., driving 
some 528,000 spindles and 19,400 looms. As these mills 
have only been in operation one or two years, and in some 
cases are still in course of installation, the following details” 
cannot. fail to be of general interest to British textile and 
electrical engineers. 


THE Pacrric MILLS (LAWRENCE, Mass.). 

These mills at present comprise a cotton department with 
185,000 spindles and 6,717 looms, and a worsted department 
with 53,064 spindles and 2,650 looms, as well as à print 
works with 27 printing machines. Up to 1908 the mills 


were operated mainly by hydro-electric power, details of 


which are given later ; in that year, however, the increasing 
demand for steam for manufacturing processes, and for power 
for the extended and faster running textile departments, led 
to the installation of a new steam-power station of 2,250 Kw. 
capacity. The necessity for considerable further extensions 
was so far foreseen as to lead to the provision in the new 
Steam station of 100 per cent. spare space for boilers and 
room for one more large turbo set, with all its auxiliaries, 
and the laying of the foundations for a second stack. The 
first section of the new station (three 750-kw. turbo sets 
and 12 boilers) was hardly completed when unexpected 
developments necessitated the installation of a 3,250-Kw. 
turbo set and the building of the second stack. 

Unfortunately, the new steam station could not be 
accommodated on the mill site, and, having to be located 
+ mile from the nearest pair of mills and 2 mile from the 
lower mill yard, is thus in the position of an ordinary 
central“ station. There is no possibility of using the 
exhaust steam in the textile sheds, hence the whole problem 
becomes one of generating electrical energy as cheaply as 
possible, with no utilisation of waste products. Though 
the present power buildings are now full, there is ample 
room on the site to allow of future developments, so that the 
power supply will never have to be further sub-divided. 

The old water «wheels have been renewed (sce later), there 
being no intention of abandoning the hydro-electric plant 
since a perpetual lease of the water-power (to an amount 
now fully utilised) was bought some years ago. New 
water wheels will be provided when required, the hydro- 
electric station running in parallel with the new plant. A 
certain amount of the steam plant installed in the old power 
houses will run till worn out, but will not be renewed, its 
load then being relegated to the new steam station. 

The Steam Generating Slation.—' The new station is 
situated some 800 ft. from the Merrimack. River, an ample 
‘cooling and feed water supply being thus ensured ; rail 
facilities are also good, 

Buildings.—The main buildings comprise a turbine house, 
boiler house and coal pocket, the chief dimensions and 
divisions of which are shown in figs. 1 and 2. The buildings 
are of brick with steel framing, have reinforced 
stone concrete floors on steel beams, and reinforced 
cinder concrete roofs covered with plastic slate. The turbine 
foundations are separate from the floor, hence a minimum of 
vibration is transmitted to the buildings. The containing 
‘walls of the coal pocket are of reinforced concrete; the sup- 
porting columns and roof trusses of the building are of 
steel. The railway feedirg the pocket is carried on steel 
bents within the latter and on wooden trestles outside the 


*Mainly extracted from a voluminous description of the same in 
Llectrical Age, May, 1910. 

T Important Note. No drawings of the building arrangements 
are given in the original article (Joc. cit.), but to explain simply 
what otherwise requires a long and complicated written descrip- 
tion figs. 1 and 2 have been drawn by the writer. Similarly fig. 3 has 
been prepared from written data in the original description. The 
dimensions, divisions and scheme of operation indicated by these 
sketches are correct, but it is quite possible that the relative 
positions of the buildings are not as in the actual plant. This is, for 
the present purpose, quite immaterial.—L. O. 
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building. The roof is of wood covered with slates. The 
single-track conveyor (grab-bucket pattern) feeds the boiler 
house from the coal pocket, which butts on to it, as shown 
(fig. 1). 

All the foundations are of concrete, and the nature of the 
ground was such as to necessitate piles for all the structures: 


l6-in. concrete piles were used, and found far superior to 


wooden piles in every respect. 

Boilers.—Twenty-four horizontal return tubular boilers 
(Bigelow), each 72 in. diameter, and provided with 92— 
3] in. x 20 ft. tubes, supply steam at 150 Ib. per sq. in.: 
125? F. superheat is given in Foster superheaters. The 
boilers are hung from TJ beams carried on columns, inde- 
pendently of the brick settings. 
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750-Kw. sets. All the condenser heads have adjustable 
spray cones, and each set is accessible to the large engine- 
room crane (see fig. 1). The path of the condensing water 
is shown in figs. 1 and 2. 

Pumps.—Three 12 and 8 x 14 in. feed pumps and two 
1,000-gall. underwriter fire pumps are provided. 

A 8,000-H.P. closed feed-water heater completes the steam 
auxiliaries, all of which are in the turbine house basement. 

Piping —The steam piping is noticeable for the care 
which has been bestowed to ensure free expansion and 
maximum flexibility. Each superheater discharges through 
4-in. nozzles and suitable valves into a 10-in. steel header 
supported by balanced levers hung from the roof. One 
vertical and one horizontal bend between each superheater 
and the header allow for expansion. From the header 6-in. 
pipes are run to the 750-KW. sets, and 9-in. pipes to the 
3,250-Kw. unit: valves are placed at the header tees and at 
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Fias. 1 AND 2,—TURBO-GENERATOR PLANT, PAcIFIC MILLS, LAWRENCE, Mass, 


Turbines, Engines, Alternators.— The main power plant 
consists of three 750-Kw. and one 3,250-Kw. Allis-Chalmers- 
Parsons turbo-alternator sets running at 1,800 R.P.M., and 
supplying three-phase current at 2,300 volts, 60 cycles. Each 
turbine is fitted with a centrifugal governor and automatic 
load and safety stop valves. The generators are of the 
revolving field, enclosed, forced ventilation pattern; cool, 


clean air is drawn from near the roof ventilators and forced 


through the rotating field arms. Forced lubrication is, of 
course, provided. Smaller generating sets are:—(1) A 
75-KW. engine-driven alternator, used mainly for night 
lighting; (2) a 50-kw. steam-driven exciter; (3) one 
55-KW. and one 100-Kw. motor-driven exciter. 


Fig. 3.—PAcIFIC MILLS POWER HOUSE, SHOWING 3, 250-K w. SET. 


The main generators are designed for high overload 
capacity and for 80 per cent. power factor, this being the 
overall P.F. during the greater part of the day; when the 
lighting load comes on, the power factor is somewhat 
improved. 

Auriliary Steam Plant.—Condensers.—The 750-Kw. 
units have single jet condensers, while to guard against 
breakdown, the 3.250-Kw. unit has a double jet condenser, 
each jet being similar to, but larger, than those of the 


the turbine steam chests. Two pipes are run from the header 
to feed the various auxiliaries. 

'The feed water can be taken at will from the river-fed 
cistern (see figs. 1 and 2), from the city mains, or, as normally, 
from the hot condenser discharge. The water, wherever 
obtained, is pumped through the feed heater ihto a 7-in. 
brass main in front of the boilers whence the feed is taken. 
An auxiliary cold water iron feed main is provided in the 
boiler house for test or emergency purposes. 

Steam Station Switchboard.—The 15 panels of this board 
are thus allotted: 3 panels controlling the D.C. exciters, 
2 panels for the exciter motors control, 5 panels controlling 
the alternators, 1 total load panel and 4 feeder panels. 

The alternator panels are fitted with one ammeter, 
voltmeter, indicating wattmeter, recording wattmeter and 
one three-pole single-throw non-automatic hand-operated oil 
switch. The total load panel contains a polyphase indicating 
wattmeter, Chapman voltage regulator, P.F. meter, and 
three-phase ground detector. The feeder panels have each 
an automatic hand-operated remote control, three-pole 
single-throw oil switch, and one wattmeter per feeder 
circuit. The synchroscope and station voltmeters are 
bracket-hung as usual. 

All oil switches are on the wall at the back of the board, 
the operating levers passing under the floor. Rheostats are 
placed in the basement, and the machine and feeder leads 
are run along the basement ceiling. 

Hydro-Electric Statton.—The original power plant of the 
mills, now operating in conjunction with the new steam 
station, consisted of two sets of water wheels at the upper 
mill (see fig. 4, and note to figs. 1 and 2), and one set at the 
lower mill. The two sets of old wheels at the upper mill 
were successively renewed in the spring of 1909 after the 
inauguration of the first section of the new steam plant 
(1908 ; 3,250-KW. unit added, summer 1909) by relieving 
each in turn by the aid of the new plant. 

Electrical drive from the renovated hydraulic plant was 
decided upon for several reasons :— 

1. Electric drive had of necessity been adopted from the 
new steam plant, owing to this having to be }-} mile away 
from the various mills (fig. 4). 

2. Electrical driving from the new hydraulic station would 
therefore come into line with the rest of the equipment and 
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enable parallel operation of the hydraulic and steam stations, 
which in turn :— 

(a) Simplified the renewals of the wheels as above. 

(^) Obviated the necessity for spare steam plant at the 
hydro-stations by enabling extra power £o be drawn from the 
steam station during times of flood. Hitherto, with 
mechanical drive, spare steam plant had been provided as the 
only alternative to complete shut down during times of flood 
when the backwater became too high. 

3. The upper mill hydro-electric plant now enables the 
new steam station to be shut down during the night when the 
load is very light. This effects a considerable saving, the 
water power (apart from operating charges) costing no more 
when utilised than when going to waste. 

4. It was found that electrical driving secured the benefit 
of more complete fleribility of operation. 

Of the two sets of wheels at the upper mill, that at the 
East Pit“ drives an 800-Kw. generator, that at West 
Pit“ a 600-kw. unit; both alternators are built for three- 
phase, 60 ~, 180 R. P. M., and 600 volts terminal pressure. 
They are connected to the bus-bars on the low-tension side of 
the 1,000 K. v. A. transformers referred to below. Both genera- 
tors are controlled from West Pit, the governors of both sets of 
wheels being electrically controlled from the West Pit switch- 
board, on which is also an indicator showing the gate opening 
of the East Pit plant at any moment. 

Each set of wheels consists of one pair of 39-in. and one 
pair of 36-in., type C Hercules wheels (Holyoke Machine Co.). 
The wheels run in steel cases with steel-draught tubes, and 

owing to the limited depth of water beneath the latter, conical 
diffusers are used below each. The normal head of 28 ft. is 
80 much reduced in times of flood that, whereas the two 
39-in. wheels normally use the full volume of water rented, 
the two 36-in. wheels have also to be used when the back 
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water is high. The smaller wheels run better under the 
lower head, and maintain the efficiency of the plant. Speed 
changes of not more than 5 per cent. are normally allowed 
by the governors. 

Switchboards.—The switchboard in the hydro-electric 
station is smaller than, but similar to, the steam station 
board, except that the oil switches are here automatic with 
time relays. The various mill switchboards (see later notes 
on Distributing System) are connected to the low-tension 
side of the various transformers (fig. 4), and supply the 
motors and lights through open wiring, usually run along the 
ceiling. 

Transmission Cables.—Distribution System.—Each mill 
yard is supplied by one feeder circuit from the new steam 
station. There is thus a distributing centre in each mill 
yard, and any local generators (as at the Upper and Lower 
Mills) can be readily placed in parallel with the main 
supply. 

Underground transmission has been adopted for the 
various feeders, incidentally avoiding lightning troubles 
(more serious in America than in England); the main 
reason for the selection of this system seems, however, to be 
the possibility of a city ordinance against high-tension over- 
head lines. The voltage, lengths and general arrangements 
of the cable and transformer systems are shown in fig. 4 (see 
note to figs. 1 and 2). One circuit consists of four 4-0 cables, 


another consiste of three 3-0 cables, and the third has two 
3-0 cables. 

The cables are three-conductor, stranded copper, varnished 
cambric, lead-covered, insulated for 5,000 volts and laid in 
vitrified tile ducts with manholes at 300-400 ft. centres. 
Where the cables pass under a railway and public road a 
concrete tunnel has been built to save future dislocation and 
expense when extra lines become necessary. 

All transformers are single-phase, and, if of more than 
100 R. v. A. capacity, are water-cooled ; besides the trans- 
formers indicated in fig. 4, there are, at the Upper Mill, 
three auxiliary power and three auxiliary lighting trans- 
formers (each 15 K. v. A.). | 

The feeders supplying each of the main departments of 
the various mills have each a graphic integrating meter. 
Power measurements are thus easily made, and appropriate 
eharges allotted to the various departments. 

Motors.—The total horse-power of the motors installed is 
6,800 H.P., the mean capacity being 45 H.P. each (140 
motors). All these machines are of the a.c. induction type, 
having squirrel-cage rotors for outputs of less than 50 H.P. 
and wound rotors if of higher horse-power. Group driving 
is universal except in the picking rooms at the upper mills. 
The motors are mainly hung on the ceilings, but some few 
are located on the floors (as in the case of the loom motors) ; 
some, again, are fixed on wall brackete. Each group motor 
has its own ammeter and automatic oil ewitch with overload 
and no voltage release. 

Lighüng.—The lighting load is carried entirely by the 
Steam station except on occasions when the upper mill 
hydraulic plant is taking the whole night load. The mill 
yards are large, so that copper saving, aided by the adoption 
of three-phase four-wire connection of the transformer 
secondaries, becomes an important matter. 

Incandescent lamps and arc lamps are mainly used for 
lighting, but in one weaving shed, requiring all-day lighting, 
mercury lamps are employed. An auxiliary lighting circuit 
includes a small number of lights in each mill room for dim 
“ out-of-hours ” lighting and such of the yard lamps as are 
lighted all night. This auxiliary lighting may be handled - 
by the main steam station generators or by the 75-Kw. 
engine-driven unit already noted. 


(To be concluded.) 


CORRESPONDENCE. 

Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Combined Destructor and Electricity Works. 


May I be permitted to add some little information on this 
subject—some practical information ? . 

Your contributor in your issue of Dec. 9th, says, when it 
was first proposed to utilise the heat from refuse destructors 
to raise steam for electricity works . . . acrop of exaggerated 
statements resulted." Judging by his article, statements 
about refuse destructors are no less exaggerated to-day. 

Of course, destruction by fire is the most sanitary way 
of dealing with refuse, but the statement that the average 
calorific value of refuse is about one-seventh that of good 
bituminous coal will not bear examination. 

It should not take more than 5 lb. of coal to generate a 
unit of electricity, which is equal to 448 units to a ton of 
coal. An average of the destructor plants in this country 
does not give more than 33 units to a ton of refuse—I am 
ignoring test figures, which prove nothing, and are, in any 
case, not believed—showing refuse to be equal to one- 
fourteenth of good bituminous coal. 

To attribute the low fuel costs of some towns which have 
combined destructor and electricity works to this fact is to 
assume a condition of affairs which does not exist. Up to a 
very recent, date I was managing (indeed, I designed and set 
to work) the combined destructor and electricity works at 
Burslem, Staffordshire. The fuel costs (25d. per unit) are 
the lowestin the country for a station with an output of 
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under 1 million units ; but it is absurd to attribute these 
low costs to the fact that the works are combined. At the 
same time it must be admitted that in the early days of an 
electricity supply undertaking the combination of the 
destructor with an electricity works is a very great assistance. 

As the electricity works develops, and the output increases 
with a better load factor, it is far more economical to generate 
steam from coal-fired boilers alone than to work the plant 
in conjunction with the destructor. This has been proved 
times without number at the Burslem works. 

Assume for a moment that “the amount of refuse per 
1,000 inhabitants is about 20 cwt. per day,” and that 
50 units is an average figure per ton which any moderately 
well-managed combined plant might attain to,” though this, 
in fact, is most certainly not the case. I very much doubt 
if the figure (38) which I have assumed (and which I 
know from actual experience is obtained at Burslem) 
can be obtained in an average of plant. But 
assuming these figures, then at Partick, with a population of 
70,000, which would be equal to 70 tons of refuse per day 
for, say, 300 days, it would appear that 1,050,000 units were 
supplied by the refuse out of a total of 1,976,911 units sold 
last year. Or take St. Helens, with a population of 95,000 
inhabitants—95 tons of refuse a day for 300 days would give 
1,425,000 units supplied by refuse out of a total of 2,484,631 
units sold last year. That is, at Partick 53 per cent. and at 
St. Helens 57 per cent. of the output is apparently being 
carried by the refuse destructor. Of course, nothing of the 
sort is being done—so now what about “ exaggerated state- 
ments“? 

I should like to follow your. contributor through the 
“ summary of data " :— 

Site. — agree that the site should be considered principally 
from the point of view of collection and delivery of refuse, 
but the cartage of clinker must not be lost sight of. I know 
of destructors, on the side of a canal, from which the clinker 
is barged away—a most expensive and unnecessary pro- 
ceeding, and one easily avoided had a really suitable site 
been determined upon. 

Quality of Refuse—If the best refuse comes from the 
poorer districts and the factory towns, the worst and poorest 
refuse comes from seaside towns, at which towns a refuse 
destructor is an absolute necessity. 

Notwithstanding this fact, how often are the electricity 
works and destructors at such towns combined, and prove to 
be failures ! 


Charging.—The destructors from which are obtained the 
best results for combined working are those which are of the 
hand-fired front-feed type. 

Dust.—A clear emission from the chimney does not mean 
there is no dust—dust cannot be avoided at a destructor 
works. 

Forced Draught—Steam jets, used for forced draught, 
are most uneconomical, and waste (after a few months) half 
the steam the boiler generates. Every engineer knows how 
very uneconomical small steam engines are. The most 
economical method to employ is a motor-driven fan, the 
speed of which can easily be varied to suit the load. 

Thermal Storage.— Thermal storage is in any case an 
extravagance, but it is absolutely useless where it is possible 
to utilise all the steam the destructor generates. 

Clinker—Making clinker into anything (slabs, bricks, 
curhs, &c.) is not an economical proposition, although such 
a course does find employment for the unemployed. 


Munaygement,—A combined station, to be a success, must 
be under the management of the electrical engineer, but 
only so far as the steam-raising is concerned. He should not 
have anything to do with the carters further than to see that 
the bunkers are kept sufficiently supplied with refuse for the 
purpose of steam-raising. 

Slokers.—TVhe one great improvement to be made with 
destructors is in the charging of the cells. At present, to be 
really satisfactory and efficient, this has to be done by hand, 
the men being in contact with the refuse. Anyone who has 
had practical experience of the work knows how really 
disagreeable it is. Means to efficiently charge the cells by 
mechanical methods will ultimately be devised. Then, for 
more easily clinkering, the cells should be built as inclined 
retorts: and overhead travellers should be used so that the 


concluding paragraph of his letter. 


men do not have to wheel red-hot clinker, with the dust and 
fumes blowing into face and lungs. 

Combined destructor and electricity works have their 
uses; but nothing is to be gained by “ exaggerated state- 
ments" concerning them. Too much is made of the com- 
bination being a great commercial success. It is quite 
impossible to rely upon the steam from a destructor—as 
any steam chart taken off the destructor steam range will 
show. (I do not mean taking-over test charts, which 
are of no value at all.) But one cannot generate steam from 
garbage and offal continuously, therefore at least one extra 
coal-fired boiler must be kept banked up—if, indeed, not 
under full steam ready to carry the load over the “dips” 
caused by the intermittent steam from the destructor. 


Ashton Bremner. 
Wolstanton, Stoke-on-Trent. 


December 13th, 1910. 


Commercial Training of the Engineer. 


As one whose lot it has been to supervise some important 
estimating departments, I have read with much interest Mr. 
Kilburn Scott's letter in your issue of December 9th, under 
the above heading. 

I can quite endorse Mr. Scott's statements regarding the 
number of young engineers one finds with good technical 
training, who, meeting for the first time the commercial side 
of electrical engineering, feel it irksome, if not positively 
distasteful, to them. 

That this is sometimes due to purely scientific taste and 
methods of thought there can be little doubt, but I venture 
to suggest that it is more often due to the fact that, many 
sound financial principles underlying electrical! engineering 
work, apart from speculative practice, have not presented 
themselves in such a light as should attract from really 
scientific interest in the first instance. It is here, I think, 
that educational institutions can do much towards the turning 
out of technical-commercial engineers. 

There is one feature, however, peculiar to this vale of 
tears (earth) to which Mr. Scott only briefly alludes in the 
This, for want of a 
more correct term, I may refer to as the “human 
element" ; it enters very largely into all commercial 
transactions. For instance, the policy of assurance com- 
panies in basing their rates upon average mortality 
tables may be said at once to be as eminently scientific ae it 
is commercially sound, but by retaining the power to 
“ select ” their clients, those companies have duly recognised 
and provided for the human element. The point naturally 
arises, how far can this human element be dealt with by 
educational institutions ? One feels instinctively that young 
engineers starting in business for themselves should be 
warned of many things appertaining to what is somewhat 
mildly termed “sharp practice." Yet there is probably no 
educational institution in this country but would rather put 
the subject on its syllabus under another name. 

Mr. Scott may be interested to learn that at the Battersea 
Polytechnic, also, special attention is being given to the 
commercial side of electrical engineering. 


l Wiliam Brew. 
London, December 12th, 1910. 


Annual Supper. — An annual supper of the employes of 
Messrs. T. W. VAUGHAN & Co. took place at the Old Thatched 
House, Islington, last Saturday evening. The firm has lately taken a 
21 years’ lease of the commodious premises, 22, Cross Street, Isling- 
ton, lately vacated by the Library Bureau Co. Mr. T. W. Vaughan, 
one of the partners, presided. In the unavoidable absence of Mr. W. G. 
Smail, the other partner in the firm, the vice-chair was taken by 
the leading foreman of the art metal department, Mr. T. Tappenden, 
who has been with Mr. Vaughan many years. The whole of the 
staff were present. 


New Aluminium Works,—It is reported from Vienna 
that a financial group, headed by the Anglo-Austrian Bank and the 
firm of Adolf Kohner & Sons, proposes to erect a works for the pro- 
duction of aluminium in Transylvania. The preliminary labours 
are said to have reached such an advanced stage that a limited 
company will be formed for the purpose at the beginning of next 
year. 
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OUR LEGAL QUERY COLUMN. 
[ Questions addressed to this column should be written on one side 
of the paper only.] 


“ ANXIOUS " asks :—" Is it possible to run a private telephone wire 
from housetop to housetop across a public street in the suburbs ? 
Has the Postmaster-General any jurisdiction in such a case? and is 
the statement which has been made to me correct, that the Urban 
District Council (although having in the ordinary way no rights 
regarding telephones) is fully empowered to remove any such 
private telephone wire across a public street ? 

*, Our correspondent is apparently aware of the fact that the 
Postmaster-General has & monopoly of the' telegraph service; but 
upon the facts stated, it seems that the installation which it is 
proposed to put up is outside the monopoly. Thus Sec. 5 of the 
Telegraph Act, 1869, excepts from the exclusive privileges of the 
Postmaster-General, which are conferred by Sec. 4, “telegrams 
(which term includes telephone messages) in respect of the 
transmission of which no charge is made, transmitted by a 
telegraph maintained or used solely for private use, and relating 
to the business or private affairs of the owner thereof." It is most 
probable that the installation which our correspondent proposes to 
put up is within this exception, but it is difficult to speak positively 
without knowledge of all the facts. As to the right to suspend 


wires over the street, it is clear that the Postmaster-General has no. 


control over this matter. But it is true that a local authority has 
power to prevent overhead wires in certain cases. "Thus, if such 
wires were in such a position as to interfere with the street traffic, 
the local authority might certainly cause them to be taken down. 
Apart from their interfering with the local traffic, however, the 
local authority have no jurisdiction over them. 


LEGAL. 


GRIFFITHS AND ANOTHER r. BENN. 


THIS action again came before the Court on Friday last, when an 
application was made to Mr. Justice Ridley sitting in the King's 
Bench Division. It will be remembered that the jury awarded the 
plaintiffs £12,000 as damages, and granted leave to appeal, subjeot 
to £5,000 being brought into Court by the defendant as security. 
Mr. EAMES, appearing on behalf of the plaintiffs, now informed 
the Court that Sir John Benn had failed to pay into Court the 
£5,000 within 10 days, and he therefore asked his Lordship to say 


that the stay of execution should now be removed. At the time the 


application was made by Sir Edward Clarke on the defendant's 
behalf, Sir John Benn said he would have no difficulty in finding 
the money, nevertheless the oonditions had not been complied with 
within the prescribed time. He (counsel) thought personally that 
the stay of execution would automatically be removed after 10 days 
had elapsed, but his clients desired to issue a bankruptcy notice, 
and the officials concerned saw some difficulty because of the ques- 
tion whether the stay really did exist or not. Counsel added that 
Sir John Benn's solicitors had informed his cliente that Sir John 
did not intend to find security, and he had an affidavit to that 
effect. 

Mn. MoCARDIE, for the defendant, said he would ask his Lord- 
ship, instead of granting Mr. Eames's application, to say that the 
stay of execution should continue without any security. If it were 
an ordinary action he would not for à moment make such an appli- 
cation, but he thought everyone would agree that the case pre- 
sented not only very serious questions of fact but many somewhat 
complicated points of law. The amount of damages, too, was 
extremely large. The appeal must be heard soon after the 
beginning of the next sitting, and all he asked his Lordship to do 
was, in view of the magnitude of the case and the important ques- 
tions involved, to say that there should be a stay of execution until 


the hearing of the appeal without any security being given. His . 


learned friend had referred to a bankruptcy notice which his clients 
desired to issue, but nobody could doubt, looking at the whole 
matter, that to prevent the appeal from taking its course was 
rather oppressive. 

Mr. Eames said the application of his learned friend was 
unheard of. It was found by the jury, after a hearing Jasting 
14 days, that Sir John Benn had made misstatement of facts, and 
they also found that he had made them maliciously. His own 
counsel asked for a stay of execution and offered security. 

Mr. JUSTICE RIDLEY: I forget who suggested it, but it was 
agreed to, certainly. 

MR. EAMES: Sir John Benn said he would be willing to give 
security for any reasonable amount that your Lordship should fix, 
and your Lordship suggested £5,000. He accepted that at once, 
Therefore it is not open for him to ask that this condition be 
rescinded, even though it were a usual application to make. My 
learned friend has suggested that our action in issuing a bankruptcy 
notice is oppressive. I can only say that the action of his client 
in ruining my clients’ business was oppressive enough, and was 
sufficiently spoken to by the jury. If his application is allowed, we 
shall have to bear the expense of a big appeal without a penny of 
security. 

His LORDSHIP said he could not agree to Mr. McCardie’s sugges- 
tion. As the plaintiff could not find security for costs, the stay 
would be removed. 


* 


ELLIOTT r. BATTERSEA BOROUGH COUNCIL. 


In the King's Bench Division on Thursday, December 15th, Mr. 
Justice Grantham and a special jury, concluded the hearing of an 
action by Mrs. Louisa Elizabeth Elliott, of Battersea, for damages 
for personal injuries sustained owing to an explosion and fire in an 
electric light section or street box belonging to the Battersea 
Borough Council at the junction of Battersea Park Road and 
Latchmere Road. The Borough Council, who were defendants to 
the action, denied that the accident was due to any negligence on 
the part of their servants. " | 

Mr. LEwIS THOMAS, K. C., for the plaintiff, said that while out 
shopping one evening in October last, the plaintiff stopped at the 
corner of Battersea Park Road and Latchmere Road to wait for a 
tram. While there an explosion and fire occurred in the street-box 
or pillar by which plaintiff was standing. Mrs. Elliott was in 
consequence thrown violently to the ground, and the consequences 
to her health had been serious. Counsel argued that the accident 
might have been avoided by proper care on the part of the 
defendants’ servants. l ' 

Evidence was called to support counsel’s statement. 

Mr. HuGo Youna, K.C., for the defendant Council, said there 
was no dispute about the occurrence of the explosion which caused 
the accident. The only question was whether the local Council 
were responsible. Pillars such as the one in question were used 
for the purpose of acting as distributors. In this case three 
cables from the power stations were led to the pillar. Two of 
them simply passed through the pillar, but the third was split 
up into a distributing main to serve some 37 wires. The wires 


were fed with current from the cable, and for greater safety 


a fuse was affixed to the distributing main as it left the pillar. 
The cable itself was properly insulated, and laid in a trough filled 
with liquid bitumen and covered with tiles to keep out damp. It 
was properly laid. Defendants’ case was that but for the act of a 
third party there would have been no danger. There was over the 
Borough Council's trough at this place a point-box to carry switches 
to work the tramway points: and after the accident it was found 
that one of the tiles over the defendants’ trough was starred and 
split as if some instrument had been driven through it. In that 
way, no doubt, the moisture had got to the cable which caused all 
the trouble ; but that was not the fault of the Borough Council. 

Mr. FREDERICK ARTHUR BOND, electrical engineer to the 
Battersea Borough Oouncil, said he superintended the erection of 
the pillar in question. So far as he could see every appliance was 
arranged to ensure safety. 

Mr. J. F. C. SNELL said that the installation at Battersea 
was as perfect as it could be*made. It was impossible for the 
accident to have happened but for the intervention of a third 


party. 

In the end, the jury returned a verdict for the plaintiff for £525, 
and judgment was entered accordingly, his LORDSHIP refusing to 
grant a stay of execution. 


IMPROVED ELECTRIC TRACTION, LTD., r. CHLORIDE ELECTRIC 
STORAGE Co. 


MR. JUSTICE CHANNELL, sitting in the King's Bench Division on 
December 14th and 15th, heard this action, in which the plaintiffs 
sought to recover money paid under an agreement, and damages in 
respect of an alleged breach of the agreement, dated August 36th, 
1907. 

. The plaintiffs claimed that the defendants had detained two 
electric batteries of the value of £68. The defendants were to 
provide two electric batteries of electric accumulators to draw 
vehicles of two tons and oneton respectively, the defendants agreeing 
to maintain the batteries till the vehicles had covered 4,000 miles 
in a series of runs. The plaintiffs were to pay three halfpence a 
mile for the 2-ton vehicles and a penny a mile for the other, with 
the option of renewing the agreement on terms. About October, 
1909, the defendants removed the batteries for repairs and refused 
to return them. The plaintiffs said that they were thereby deprived 
of the option of purchasing, but defendants said that the batteries 
were at all times their property, and that the plaintiffs, in breach of 
the agreement, had failed to provide, fixed to the vehicles, a mileage 
indicator which clearly indicated the distance travelled, and that 
by reason of the breach the defendants were within their right in 
removing the property. They also counterclaimed. 

During the two days’ hearing a number of scientific witnesses 
were called on either side, who gave technical evidence as to the 
working of the batteries and in the manner in which the terms of 
the agreement had been carried out. 

MR. JUSTICE CHANNELL, in giving judgment, said that the case 
raised many technical questions in relation to electricity, of which 
he was sorry to say he had no knowledge. It seemed to him that 
under the contract the plaintiffs were to do some things and to use 
the batteries fairly and properly. They were not the skilled people 
in the matter, and the defendants were. The defendants were to 
maintain the batteries, and it would be necessary for them, in order 
to do so, that they should from time to time have the opportunity 
of inspecting them. It seemed to him that it was the defendants 
business to instruct the plaintiffs as to what they ought to do. It 
was extremely probable that the batteries were neglected by the 
plaintiffs, and the reason of that was that they did not have the 
amount of use for the vehicles which was contemplated. It seemed 
that whenever they found anything like neglect it was almost 
always found that the vehicles had obviously not been used much 
at the time. The neglect was not taking care of the things when 
out of use, and it could be seen that that would have some effect 
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upon them. It was complained of by Mr. McPherson in his report, 
but things were put right in 1908, and it was said that the next 
three or four reports were entirely satisfactory, showing that the 
plaintiffs were taking care of the batteries, and that they were 
Working all right. It was a considerable time before he reported 
again, and on August 7th he reported that one of the batteries was 
in a condition which would necessitate the expenditure by the 
defendants of a considerable sum of money upon it under 
their contracts. He said that it had not been used 
since the last time he reported. He (the judge) thought that the 
plaintiffs did not take the care of the vehicles, when not running, 
that they ought to have done. The consequence of that was that 
the defendants seemed to have conceived the idea that it would be 
better for them to take possession of the batteries again. They 
wrote to the plaintiffs and got an answer which seemed reasonable, 
saying that the gentleman who knew most about the matter was 
away, but that if there had been any neglect it would be treated in 
a proper way. Instructions were given to Mr. McPherson to 


investigate, and he reported at different times as to what he had 


done before, and shortly afterwards he was told to get the things 
away, and tell the people that they were going to be repaired, and 
that they would be back in a few days, mentioning the seven days 
as stipulated in the contract, but in a letter he wrote that he did 
not think the batteries would see Westminster again. He un- 
doubtedly knew that it was the intention to keep them ; but they 
had no right to do that. He(the judge) thought there was no 
violation of the agreement, although it was possible that the 
plaintiffs might to some extent have neglected the batteries when 
not in use, Compensation might have been asked for that. The 
plaintiffs had really not lost much. They were not using the 
vehicles except for the purpose of trying to get orders for other 
vehicles. He did not think they were entitled to substantial 
damages for that; but they were entitled to something for not 
having got the amount of running which they paid for. He would 
give them £14 15s., but not any other damages for the loss of the 
vehicles. That £14 15s, was damages for the batteries having been 
taken away; but then there was the plaintiffs’ right to purchase, 
and his judgment would be for the plaintiffs for £96, with costs. 
Judgment was entered accordingly. 


NEWCASTLE-ON-TYNE ELECTRIC SUPPLY Co. r. MAYOR AND 
CORPORATION OF NEWCASTLE-ON-TYNE. 


In the Chancery Division on Friday and Saturday, December 16th 
and 17th, Mr. Justice Swiufen Eady heard this action. 

The plaintiffs asked for a declaration that after August 6th, 
1910, the defendants were bound to take from the plaintiffs all elec- 
trical energy reasonably required by them for working or lighting 
the cars upon such of the tramways as now were, or might be, con- 
structed in the district which was formerly the urban district of 
Walker, at a price to be fixed, failing agreement by arbitration ; 
and that the defendants were not entitled themselves to supply 
electrical energy for the purpose. An injunction was also claimed 
to restrain the defendants from supplying any electrical energy 
required after August 6th, 1910, for working or lighting the cars 
upon any of those tramways. 

Mr. Frank Russell, K.C., with Mr. Arthur B. Shaw were counsel 
for the plaintiffs,and Mr. Freeman, K.C., Mr. Macnaughten, K.C., 
and Mr. Sargent appeared for the defence. 

Mk. RUSSELL, in opening the case, said the plaintiffs were one of 
the largest companies in the kingdom for supplying electric light 
and energy. The plaintiffs claimed that after a certain date defen- 
dante were bound to take from them all the electrical energy for 
working or lighting the cars of the defendants’ tramways in the 
urban district of Walker at arbitration prices, and an injunction 
following on that declaration. The rights of the parties depended 
entirely upon the construction of various Acts of Parliament, pro- 
visional orders and agreements, and there was no question of any 
fact upon which it would be necessary to hear evidence. The rea] 
question was whether the result of the various documents was, as 
plaintiffs’ contended, to give them the right to supply, after a 
certain period had expired, viz., 10 years, and that the Corporation 
were under an obligation not to supply themselves at the expiry of 
that period. The plaintiffs wrote to the defendant Corporation 
claiming the right of supply, but defendants repudiated the claim, 
and the action now before his Lordship was to prove who was 
right. The result of the documents, counsel continued, was to vest 
in the plaintiffs the rights of the Walker Council, and once the 
period of 10 years had expired, the plaintiffs had the right to supply 
and not the Corporation of Newcastle, under whose jurisdiction the 
Walker district had since come. 

Mk. FREEMAN, K.C., for the defendants, said the question was 
one entirely of construction. His contention was that on the docu- 
ments the Corporation at the end of 10 years had the right to supply 
their own tramways and tramway cars and sheds with electricity 
from the Corporation's generating station. The point involved was 
really a very short one, although very important. The beginning 
of the whole thing was that the Walker Council had certain powers 
conferred upon them with regard to electricity within their district. 
That Council had not cared to act on those powers themselves, 
and had delegated them to the Newcastle Co. for a certain period. 
It was competent for the Walker Council to lay lines and transmit 
electricity for the purpose of the tramways, but they were not 
given a free hand with regard to Walker itself. The Newcastle 
Corporation had the same powers as were given to the Walker 
Council before the latter district became part of Newcastle. 

His LonpbsHIP: The Corporation of Newcastle succeed to the 
position the Walker Council held ? 


Mr. FREEMAN said that the Walker Council had power to make 
arrangements with the Newcastle Corporation, and he submitted 
that the Walker Council had power to supply electricity from their 
own generating station, and that power they had passed on to the 
Newcastle Corporation when the Walker district became part of 
Newcastle. 

MR. MACNAUGHTEN, K. C., said that until 1910 defendants had to 
take the electricity in Walker from the plaintiff company, but after 
that date they could, with the consent of Walker, supply themselves. 
He submitted that the proviso which said that his clients might 
“transmit and use” electrical energy was equivalent to saying 
that they might supply electrical energy. If it did not mean that 
it meant nothing. 

His LORDSHIP did not think that counsel's argument was con- 
sistent with the language of the proviso. To “transmit” meant 
one thing, to use another, and to "supply meant something 
else. 

Mr. MACNAUGHTEN said they must make the best of the 
interpretation, but he did contend that if the proviso did not bear 
the meaning he submitted it did, then it was perfectly illusory. 
The only reasonable interpretation was that it left in Walker and 
did not transfer to the company the powers preserved to Walker by 
au agreement of 1903. 

Mr. RUSSELL, K.C.,in reply, submitted that the plaintiffs had 
established their righte aud were entitled to the declaration they 
asked for. 

His LORDSHIP, giving judgment, said that the short point which 
had arisen for his decision was whether the defendants were under 
a contract to take from the plaintiffs the electric current required 
for working and lighting the tramways in Walker. The Walker 
Urban District Council obtained a provisional order giving them 
powers to supply electricity, and by an agreement of July. 1900, 
made between the Walker Council and the plaintiff company, it was 
agreed that the plaintiffs, for a term of 10 years, commencing from 
August 6th, 1900, should take upon themselves the responsibility, 
obligations, and liabilities, of the supply of electrical energy within 
the Council's district under the Walker Electric Lighting Order. By 
their defence, defendants said that they were now the Walker 
Council, and they agreed and consented that the Corpora- 
tion should supply electrical energy. If the Walker Council 
could not consent, said his Lordship—as clearly they could 
not—then the defendants, as the Walker Councils successors, 
could not consent either. It was contended that the words trans- 
mission and user" were equivalent to "supply," but he was of 
opinion that clearly those words had no reference to supply. The 
words supply,“ transmission and user were all well known, 
and were frequently used in connection with agreements relating 
to electrical energy, and "supply" was a wholly different thing 
from transmission and user.“ The construction of the agree- 
ment was clear, and the Corporation were bound to take the supply 
of electrical energy from the plaintiff company. The result was 
that there would be a declaration to that effect. There would, 
however, be a suspension of the injunction for a reasonable time, 
he would say till over January 13th next to enable the necessary 
connections of the supply cables, &c., to be made. If that time 
were found to be insufficient, then he would give leave for an 
application for extension of time to be made. 


THE MARCONI PATENT CASE. 
(Continued from page 981.) 


Mr. Jas. SWINBURNE, examined by MR. A. J. WALTER, explained 
the properties of a Leyden jar, and the investigations of Henry and 
others with reference to the discharges from such jare He next 
referred to Hertz's investigations and discoveries as to waves, and 
made drawings to show the nature of the propagation through 
ether of a Hertz wave. He said that the oscillatory discharge 
from a Leyden jar only took place when the spark was passing. 
As regarded transmitting a series of signals without wires, 
there was nothing which had been done practically before 
Marconi's 1896 patent, although people had ideas about it which 
were not worked out. Dealing with Lodge's 1897 specification, he 
said that Lodge used capacity aerials and then inserted induction 
coils. A straight aerial was simply a straight wire, and was insu- 
lated. Lodge took & straight aerial and put in an induction coil, 
which added to the inductance without adding to the radiating 
power. The result of inserting an induction coil in a straight 
aerial, was that one got more persistent energy than one would 
in a straight wire. It was a very great advantage so far as 
syntony was concerned, but would affect radiation. That was to 
gay, that in so far as he had increased the induction, and increased 
capacity, and increased the radiation in part, the radiation as a 
whole was decreased, because of the lower frequency. In all hia 
aerials he had an induction coil, and that would reduce the number 
of radiations per second. In that sense it was & compromise 
between a good radiator and a good oscillator. He was making a 
worse radiator. Coming to the Marconi patent in question, 
witness said that there were two currents of high frequency. 
Tuning between the primary and secondary was a matter of 
importance. By throwing the oscillating primary over to the 
radiating secondary, the distance of the wave was increased. 

Speaking generally, what effect would that have on the advance- 
ment of science ?—-In degree it was enormous, because of the com- 
mercial value of the increased distance. Regarding the advan- 
tages this particular apparatus had in increasing selectivity, 
capacity inductors and spark gaps were essentials of an oscillating 
circuit, and as brought together in the four sevens patent, made 
an enormous advancement in wireless telegraphy. 

Is it a fact that it is having the two circuite in tune that has 


‘apparatus, 
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enabled this great advance to take place — Tes, it has enabled one 


to send out a powerful message to a great distance, Continuing, 


WITNESS sain that, generally speaking, there was no difference 
between the defendants’ apparatus, and that of Mr. Marconi. It 
was only a matter of degree. 

WITNESS was referred by Mr. Walter to a diagram, for the 
purpose of showing the flow of electricity by analogy to the 
flow of water. The analogy, he said, was quite close. He had 
considered all the earlier specifications that were relied upon as 
anticipations, and he found nothing that, in his opinion, described 
in any way the plaintiffs’ invention. 

It has been said that the plaintiffs’ invention was not useful ?— 


It is undoubtedly useful. 


It has been further suggested that it contains no subject 
matter ?—I don't think so; I think there is no end of subject 
matter in it. 


Mr. TERRELL, commencing to cross-examine, said that he desired 


to put some questions in very simple language, and commenced by 


experimenting with some steel filings and a magnet. The lines 
thus formed, said witness, showed the lines of force. 

Certain flashes were visible, and counsel asked, " What are they 
doing: — The conductor of the experiments said they were forming 
rings round the wire. 

Now reverse your current, which is the same thing asalternating it. 
What we have been doing is with a continuous current.—WITNESS 
said the filings remained where they were, but their magnetic action 


was reversed. With a continuous current the field was round the 


wire and at right anglesto it. When the current was broken or sent 
round the other way, the magnetic field was still there, but ina 
reverseddirection. If you got two transformers with an equal number 
of turns in the primary and secondary and sent a current through the 
primary, you got exactly the samecurrent in the secondary. It waa 
only at the moment of oscillation that the transformer acted, and 
therefore it did not act in any way on a direct current. Tesla was 
the first to talk about the waves they were concerned with in 
this case. 

And Tesla's waves more nearly conformed to the length of wave 
used at the present time than did the waves of Hertz ——WiITNESS 
said he was not sure, but should think so. Taking the circuit as 
described by Tesla, which was a continuous one, he could not say 
that any engineer in 1900, the date of the patent sued upon, would 
have known how to get the tap, tap, tapping necessary fora wireless 
À wireless specialist might have done so, but he was not 
sure. Assuming that a receiving station was in tune, it would 
receive the energy if it was rammed through instead of by the tapping 
mode, but it world not have been a good way, because you would 
get rid of the energy too quickly. With regard to the specification 
of the defendants, there was both self-induction and mutual induc- 


‘tion in their apparatus— mutual induction, because there was a 


magnet. 


With regard to a transformer, it is sometimes used for increasing 


or decreasing voltage )—Yes. 
After the usual luncheon adjournment, two experiments were 


‘conducted, showing the effect of a current on iron filings. To 


how the magnetic field of a coil, iron filings were strewed over a 
card with the ooi] embedded half way through. In order to show 


how far Tesla had progressed, the apparatus fitted up in Court 


was used. A spark of about 12 in. in length was produced, which 
ran round & Leyden jar, and on & glass bulb being inserted into the 
spark very rapid changes occurred in the electric pressure. inducing 


electrical displacement in the globe to break down the insulation 


of the air. 

Mr. TERRELL put it to witness that these were Hertzian waves ! 
— Yes. 

And of the same length as used in wireless telegraphy ?—Yes. 

MR. TERRELL referred at considerable length to lectures by Tesla, 
part of which witness described as nonsense. Tesla's language, he 
said, was vague, but he was a very able man all the same. 

Don't you think that he knew what resonance meant ?— He 
might. 

Is your complaint that Tesla is not clear enough ?—It is. 

But you think he knew what resonance was — Les, I think he 
did. Continuing, he said that in 1900 they would not think 
that it meant tuning. In a particular case, the breakdown of 
à cable it was known that it was due to resonance. Tesla 
evidently looked upon resonance as a fearful beast that brought 
&bout the breakdown. 

But he knew what he was wanting, and how to get it — Les, in 
this particular case. 

You say that Tesla did tuning for the same purpose as Marconi ? 
—Yes. i 

And in the same way — No, not in the same way. 

You do not attribute to Sir Oliver Lodge the same defect you 
attribute to Tesla /—No. 

Sir Oliver Lodge was a deep thinker — Tes, he was a great 
man. Witness did not think Sir Oliver Lodge knew resonance in 
the electrical sense. What Sir Oliver was endeavouring to do was 
to apply syntony to wireless telegraphy. If it was well known 
there would have been no need for Sir Oliver Lodge to apply him- 
self to the matter. Witness knew Sir Oliver had a system installed 
at Elmers End. He had heard that it had a very large field—about 
400 miles, He believed it was chiefly used for battleships. He 


thought it very possible that one might get into communication 


with it from that Court. He had not seen the station, though he 
knew Elmers End. 

On December 15th, before the cross-examination of Mr. Swin- 
burne was continued, MR. TERRELL said that he was going to show 
a wonderful experiment—the most wonderful he had ever seen. 
BY means of the apparatus in Court he was, with the assistance of 

. Duddell, F. R. S., going to write down on a screen the travelling 


— 


waves of force, and by means of a transformer show how they 
were '' damped," how they came into tune and went out of tune, It 
would not be an imitation wave, but a real wave that would write 
itself down as it travelled through space. 

Mr. ASTBURY said that these experimenta were very interesting 
and extremely ingenious, but they had nothing to do with the caee. 
One had to bear in mind that some one had to pay the coste of this 
action, and he hoped that his learned friend would not go more 
into experimentalisation than was necessary. When they once 
understood the technicalities, the invention itself was avery simple , 
one. 

MB. TERRELL said that Mr. Astbury might, rest assured that he 
would not make more experiments than he thought necessary. 
This experiment, showing the wave and its alteration under 
different conditions, was very necessary to the case. Counsel 
pointed out that inasmuch as they were dealing with things that 
travelled at an enormous speed, the capacity was multiplied by 
1,000, which would make the wave 1,000 times longer, but the 
self-induction was also multiplied by 1,000. The lights of the 
Court having been turned down, there appeared on the white screen 
a line of bright spots, and Mr. Swinburne explained that as the 
current passed the line of spots vibrated frequently. With such 
high speed as they were using they got a line made up of a 
succession of spots. With more capacity they got a still longer 
wave. The bringing in of self-induction had the same effect as 
increasing the capacity. The experiment had shown the effect of 
" damping " and the effect of tight coupling. It had also shown 
something that he knew before, the inductive effect of the upper 
part of the coil in the defendants' apparatus. 

MR. TERRELL: Would these waves have the same effect on the 


receiver whether they had been produced by the primary circuit of 


the transformer or the secondary circuit?—It would not really 
matter, but you must, in order to get resonance, have provisional 
self-induction in both the primary and secondary. i 

If you had a good capacity in your primary, or if you had a 
tight coupled transformer so that you got a rushing through, you 
would get the same effect upon the receiver whether the primary 
was tuned to the secondary or not?—No. If you had that and 
nothing else you had no time frequency at all. ~ 

WITNESS was referring to small transformers when MR. TEBRELL 
asked, What do you consider a small transformer ? "'— WITNESS 
said it was, of course, a matter of degree. 

The transformers shown in Marconi's specification are small 
transformers ?— Yes, small as a matter of degree. 

Comparing the specifications of Teela with those of Marconi, 
having taken witness through them in considerable detail, MR. 
TERRELL asked whether the Marconi transformer was not prac- 
tically the same as the transformer of Tesla )— Assuming that you 
had tuning, that wasso, of oourse, with the difference of capacity. 

Tesla wanted large capacities for his electric lighting ?—Yes. 

And therefore he put in large condensers ?—Yes. 

I put it to you, assuming equality of capacity, and assuming 
tuning between the discharge circuit and the aerial circuit, that 
the two things are identical '—Yes, assuming all that, I agree; but 
Marconi made it useful for wireless telegraphy. 

So far as the apparatus of Tesla is concerned, assuming the 
tuning is the same, assuming tuning between the discharge circuit 
and the aerial circuit, and assuming the open circuit to be the 
aerial circuit, the two things are identical ?—I agree. 

The Tesla apparatus is used largely in the modern world ?—Yes. 

His was not a mere paper specification that nobody looked at? 
Tesla was perfectly well known. 

In answer to further questions, WITNESS said there was a good 
deal of nonsense in Tesla's specifications, though he was a very 
eminent man. 

And he took the world by surprise! — Les. 

So, however eminent an electrician Tesla was, and however much 
he took the world by surprise, when he came to write specifications 
he wrote nonsense /— Yes, but a number of other eminent men have 
written nonsense, too. 

Going to Sir Oliver Lodge, WITNESS agreed with certain quali- 
fications that Sir Oliver treated tuning as quite an ordinary matter. 
which was well known and commonly known. It was also, witness 
said, known that it was a desirable thing before the date of 
Marconi's patent. 

Asked with regard to the specification of Prof. Silvanus Thomp- 
son, WITNESS said that he did not think it was of much value. 

Mr. TERRELL said that Mr. Boys and Mr. Duddell, who were 
present, did not agree with that opinion. 

WITNESS said he could not help that. Prof. Silvanus Thompson 
was a very eminent man, and a very able man, but was subject, as 


' other good men were, to make mistakes. He had made mistakes 


with regard to tuning. Witness could not say whether Braun was 
a great electrical engineer. He knew the name well, but did not 


know anything about him. He might have got half the Nobel 


prize last year. 

Mn. ASTBURY asked whether Mr. Braun was going to be called. 
Mr. Braun, he said, was a great friend of Mr. Marconis, so he 
(counsel) happened to know something about it. 

MR. TERRELL to WITNESS : Do youthink Braun intended to tune ? 
I don't think he thought of it. i 

But tuning was common property at that date '—I did not say 
so. What I said was that people who wanted to tune knew how to 
tune. 

Was it old to tune between the primary and secondary currents 
of a receiver at that date ?—I don't think it was well known. 

Have you any idea why Marconi did not claim it ? 

MR. ASTBURY objected to the question, and MB. JUSTICE PARKER 


said that it raised a question which he had asked himself. 


Mn. ASTBURY: How can you ask why Mr. Marconi, in 1899, did 
E 
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not claim something that he had not claimed ?—Mr. SWINBURNE 
said that so far as he knew the history of tuning. of the primary 
and secondary currents was not known. Braun did not in 1899 
‘obtain and give to the electrical engineer all the knowledge that 
‘Marconi had. Braun conveyed no knowledge whatever. What 
Braun intended to convey was the advisability of using vibrations 
of lower frequency; but that was not information, because it was 
known. Braun thought it was new, but it was not new. The 
super-posed- vibrations mentioned by Braun did not mean 
tuning. A number of transformers were submitted to witness, but 
he could not say whether they were tightly or ‘loosely coupled, but 
he had no doubt that they were in accordance with Tesla's specifica- 
tion. Taking a diagram of the defendante' apparatus, Mr. Swin- 
burne said that it was absolutely identical with the plaintiffs’, 
except that it had two turns and a-half instead of one and a-half. 

MR. TERRELL: Do you take the view that electricity is an 
existence, or that it is a motion of the ether?-—It is a motion of 
the ether, but I don't mind which view you take. 

Treating it as an existence. if you have a transformer it is not 
mere electricity, as it comes from the primary circuit that passes 
to the secondary — Not with an ordinary transformer. In a broad 
sense, & transformer was an apparatus for changing energy ; but in 
the sense of its application to wireless telegraphy, the transformer 
was not known before Marconi. 

Referred to a patent of Sir Oliver Lodge, WITNEss said that 
Marconi's 1896 patent was just before Prof. Lodge's application for 
his 1897 patent. - 

MR. TERRELL: I said it showed that tuning was common know- 
ledge. I certainly thought, for the purpose of trying to prove the 
desirability of tuning, it had been discussed by other people than 
Marconi !—The first patent ever taken out in the world for wireless 
telegraphy was by Marconi. 

Do you know Sir Oliver Lodge has a system at work at Elmers 
End with a very large field - about 400 miles — Tes; the system, he 
understood, was used on many battleships. 


This concluded Mr. Swinburne's cross-examination, and Mr. 


Astbury was proceeding with the re-examination when the hearing 
was adjourned. 

On December 16th MR. TERRELL said that, with his Lordship's 
permission, he desired to show how a foreign station could be 
tapped, and a few minutes to 12 o'clock would be the most con- 
venient time. 

His LORDSHIP intimated that the evidence might be then 
interrupted for the purpose. 

In further re-examination, MR. SWINBURNE said Steinmetz was 
a great authority on alternating currents. ' 

MR. ASTBURY was going to read a passage from Steinmetz, dated 
1905, when MR. TERRELL objected on the ground of date. Any- 
. thing that was quoted, he said, should be prior to the specification 

of the " four sevens " patent (1900). 

MR. AsTBURY : Then I must get an earlier edition of Steinmetz, 
that is all. Steinmetz says: ''The most important stationary 
induction apparatus is a transformer, consisting of two electric 
circuits interlocked with the same magnetic circuit. When using 
the same, or part of the same electric circuit for primary or 
secondary, the transformer is called a compensator or auto- 
transformer.” z 

Mr. TERRELL: I shall agree to that, and won't object to the 

book. 
MR. ASTBURY (to witness): Was that as true in the period 
prior to 1900 as it was subsequent to 1900 ’—Certainly. WiTNESS8 
then proceeded further to elucidate the details of the various forms 
of transformers and shunts. 

Mr. ASTRURY referred to Prof. Silvanus Thompson’s auto- 
transformer, and asked: “Is that not in fact a coil in which a part 
is a component of two circuits, and a part is not ; that is of precisely 
the same character as the coil used on the Nonsuch ! "—Yes ; but it 
differs in degree to some extent. 

(ua the question of transformer, or auto-transformer, is that 
relevant ?—I don't think it is. 

I am rather ignorant as to what my friend, Mr. Terrell, means, 
but assuming that he means that you are getting your current 
direct out of your primary into your aerial, then it is not inductive ; 
but if you have a split between the two coils it is — es. 

Is it possible to help, in Mr. Terrell's sense, the current from the 
primary getting into the secondary ?—No. 

Is there any suggestion you have found in any of the documents 
referred to by Mr. Terrell, either of Sir Oliver Lodge, Prof. 
Silvanus Thompson or anyone else, except Braun, prior to 1900, 
to the effect that you could make a wireless apparatus by 
putting the aerial with the adjustable capacity on any of Tesla's 
figures No. f 8 n 

At 11.50 the evidence of Mr. Swinburne was interrupted for 
the purpose of utilising the apparatus for picking up 
stations. ! 

MR. TERRELL, K. C., said: We are attempting to pick up the 
signals which are being sent from different wireless telegraph 
stations in Europe, knowing what the wave lengths are. and you 
will be able to see how you can get into tune with one or the other. 

Àn operator then arranged the apparatus, and placing the 
receivers over his ears. listened. In the meantime a pair of receivers 
were handed to his Lordship, and in silence the Court awaited the 
result. The operator almost immediately afterwards announced 
that he was getting a message. 

Mn. TERRELL, K. C., explained that it was a German station 
sending the time to ships at sea. 

Mr. JUSTICE PARKER said he heard some ticks. 

MR. TERRELL : They go five ticks at a second each, and then they 
stop for a second and give five more ticks, and the last tick is 
Greenwich time—12 o'clock. 


MR. TERRELL then asked the operator to alter the wave length a 
little, and he altered the coupling of the two circuits of the receiver, 
and then altered the inductance, so that the wave lengths had 
been decreased, and that stopped the signals. 

:MR. AsTBURY, at the end of the exposition, said he could not 
rug Mr. Swinburne what had been happening, because he could not 

ow. 

Mr. JUSTICE PARKER: I have heard certain noises which might 
be described as ticks. 

Mr. WALTER: Dot, dash. MR. TERRELL: No, they are all short. 

In further re-examination, WITNESS said that there was to other 
means of forcing vibration on an untunable area which would 
compare in utility with tuning. That was one of the principal 
bases of the Marconi patent. i | 

MR. TERRELL asked some supplementary questions in cross- 
„examination. He wanted, he said, to come to some definite 
point upon the question of infringement as to what was in dispute 
between them. In the first portion of the claim he read, " The 
transformer for electric wave telegraphy consisting of a practical 
producer having its terminals connected with a condenser with one 
circuit of the transformer and the other circuit being connected 
with the conductor.” These words, said Mr. Terrell, might be 
construed to be one circuit of a two-circuit transformer, and the 
other circuit of a two-circuit transformer /—Yes. ; i 

Or they may be construed to mean an auto-transformer ?—Yes. 

Or it might include any other way of transferring energy from 
one set on to the other two circuits !-—Yes. 

That is a question for my Lord !—Yes. 

What we have got to see is whether you can say that what the 
defendants have done comes within all these three ways of putting 
this claim. It is obvious that it is a question which must come in 
under the second and third. If the first claim named was asserted, 
it obviously refers to & transformer with two separate wires 
together. . That is no essential part of the claim, and it is perfectly 
free to make it cover electrical equipment. 

. What is meant by two things being of different fundamental 
types, Does it mean that there is a fundamenta] difference between 
them /—Certainly. 

At the conclusion of Mr. Swinburne's evidence, MR. TERRELL 
asked his Lordship whether, if the plaintiffs finished their case 
before the vacation commenced, it would not be convenient for him 
to postpone his opening on the part of the defendants until after 
the New Year? The shorthand notes, he said, would take some 
time to digest. and he would not care to deal with his case at once. 

Mr. JusTICE PARKER said that there were two more available 
days, and it all depended upon how many witnesses Mr. Astbury 
proposed to call. 

. MR. ASTBURY said that all the ground had now been covered, 
and he did not think his other witnesses would be long. Might he 
say that what Mr. Terrell was proposing would be perfectly agree- 
able to him? He understood that the position was that Mr. Terrell 
wanted to know a little more about the matter. 

9 7 TERRELL : It would be an advantage to both of us if we 
could. 

Mn. DUGALD CLERK, F.R.S., was the next witness. He said 
that he had studied mechanical and electrical engineering for 
many years. 

Have you carefully read and considered the specifications which 
are relative to this case which have been referred to ?—Yes. 

Without going into the document for a moment, but very shortly 
if you will, what do you understand the real advance was that 
was made in this four sevens” patent — The real advance was in 
separating the two circuite, one supplying the energy and the other 
radiating it. i; 

The result of that combination was that instead of having one 
considerable wave dying rapidly away to very little, Mr. Marconi 
was able to send out a series of waves, each of which carried 
nearly as much energy as the other. By that arrangement he was 


‘able, by having this train of waves, to make it easier for a persistent 


receiving instrument at the other end to pick up those vibrations. 
That was the great advantage of Marconi invention, and the 
great invention was the linking of these two circuits in such a way 
as not to spoil the oscillations. 

Do you not find the whole invention in the defendants’ apparatus 
as installed on the Nonsuch )—Yes. 

With regard to Braun, is there anything in Braun which could 
have taught you anything about the plaintifs’ problem or its 
solution /—Braun rather tends to lead one away from it. He 
makes his main point that he in contradistinction used long osoilla- 
tions. Marconi had already used oscillations of 800 to 1,000 m. 

Apart from Braun, do you find in any of the earlier documents 
whether specifications or the papers of Lodge, Tesla or Silvanus 
Thompson, any indication of any sort of the problem Marconi had 
before him and his solution or any part of it ?—No. 

I want a picture of a wave length so that we may know what we 
are talking about. The velocity of light is 300,000,000 metres a 
second ?— Yes. 

So that a frequency of 1,000,000 per second would give 300 metres ? 
— Yes. 

Ta gives an idea of the frequency of Mr. Marconi's wave! 
es. 

À primary circuit of that character has so many oscillations per 
second /— Yes. . 

If it has a million oscillations per second, is the time period 
one millionth of a second ?— Yes. 

Is the length of a wave travelling with the velocity of light, the 
velocity of light divided by this time period ?—Divided by the 
frequency. "^ 

So you get a wave length of 300,000,000 divided by a million 
namely, 300 metres ?— Yes. 
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If you take an aerial to a capacity at one end and up in the air 
at the other, does the capacity of that wave increase according to 
its length ?—Yes. 

If you have a current passing along a single wire is there in 
effect, or is there not, some inductance by reason of that current 
passing ?—Yes, it is self-induction. 

Suppose & transmitter is made for the purpose of putting Mr. 
Marconi's 1900 invention into operation, and confine your mind to 
the merits of the problem, and not to the mere form of the device: 
was it not plain that a good radiator and a persistent oscillator 
were incompatible in the one circuit — Les. : i 

In fig. 1 of the “four sevens" patent, do you not obtain the full 
effect of oscillation and the full effect of ample radiation ?— Yes. 

And is the wave sent out solely from the vertical aerial ?— Yes. 

Is it possible to get anything into your aerial except by means of 
your primary circuit )— No. | l 2 

In the course of further detailed evidence, MB. DUGALD CLERK 
said that in Sir Oliver Lodge's specification, there were no inter- 
acting oscillatory circuits, and no inductive linkage between a 
closed oscillator and an open radiator. j 

Cross-examined by MR. TERRELL, WITNESS said that he had no 
very special experience of wireless. He had only studied it for 
this case. 

You heard Mr. Swinburne's evidence ’— Yes. 

And you agree with him !—I do. 

Mr. DUGALD CLERK was further cross-examined much on the 
same lines as the cross-examination of Mr. Swinburne, both with 
the idea of showing anticipation, and on the question of the 
alleged infringement, and at the conclusion of his evidence, the 
hearing was adjourned until Tuesday, December 20th. 

[ Plaintiffs’ evidence was concluded, and counsel was opening the 
case for the defendants, whea the Court rose on Tuesday, and the 
further hearing was adjourned to next sittings. | 


( To be continued.) 


HORSFALL DESTRUCTOR Co., LTD. 


A PETITION for the reduction of the capital of this company was 
before Mr. Justice Neville in the Chancery Division on Tuesday, 
but a difficulty having arisen with regard to 9,704 vendors’ shares 
that had been surrendered to the company, it was found necessary 
that further resolutions should be passed. 

No order was. accordingly, made upon the petition, the company 
being left to bring the matter again before the Court, when the 
necessary meetings had been duly convened. 


MiD-OxFORDSHIRE GAS LIGHT AND COKE Co.. LTD., BEIRNSTEIN — 


r. THE COMPANY AND OTHERS, 


THIS debenture-holders' action came before Mr. Justice Neville on 
Tuesday upon a motion for judgment in default of defence. The 
debenture security was stated to comprise electric plant at Chipping 
Norton, and numerous receivers have heen appointed of the com- 
pany’s various properties. 

His LORDSHIP now pronounced the formal debenture decree, and 
directed the usual account and inquiries. 


HUMMELL r. LONDON ELBCTRIC SUPPLY CORPORATION. 


On Tuesday, at the Marlborough Street Police Court, Mr. Denman 
gave his decision in the case reported in our last issue, in which the 
London Electric Supply Corporation were summoned by Robert 
Henry Hummell, of 6, Old Bond Street, for having made default in 
supplying him with energy. 

Mr. Newbolt appeared for the complainant, Mr. Marriott repre- 
sented the defendant company, and Mr. W. S. Kennedy appeared 
to watch the case on behalf of the Westminster Electric Supply 
Corporation. 

The Magistrate said that the summons alleged that the 
defendant corporation had rendered themselves liable to a 
penalty under the Electric Lighting Orders, No. 2 Act, 1889, 
for having made default in supplying the complainant with 
electrical energy. The facts disclosed that there had been no 
difficulty in obtaining a sufficient supply undér the direct current 
system, That supply could be given at any moment under the 
arrangements and agreements now in force by the Westminster 
Electric Supply Corporation for mutual assistance and association 
with the defendant corporation. The complainant, however, 
desired to be supplied with energy on the alternating-current 
system, and he duly applied to the defendant corpora- 
tion for such a supply. The defendant corporation were 
and had been willing to give an efficient supply of energy 
on the direct-current system, such current being provided 
by the Westminster Co. under the joint scheme; but they denied 
that they were under liability, at the call of & private consumer, 
to supply or procure for him & supply of any special kind of 
current. In these circumstances the complainant contended that 
the London Corporation had made default in supplying energy 
under Sec. 50 of the Electric Lighting Acts, and that they had 
rendered themselves liable to the penalties imposed by the Act. 
It became necessary to look at Sec. 47 of the Act of 1889 to find 
the effect of that enactment. Each company then operated, and 
could only operate within its own area, but by subsequent 
legislation that was no longer the case. In 1908 the London 
Electric Supply Act was passed to confer further powers and make 


one which was 


further provision with regard to the supply of electrical energy in 
London, and that authorised, among. other things, the two 
corporations concerned in this case, directly or indirectly, to do 
what they were prohibited up to that date from doing, viz, with 
the approval of the Board of Trade to enter into agreement for 
mutual assistance or association with regard to, amongst other 
things, the distribution of a suppy of electrical energy. By Sec. 3 
they were to remain subject to all the same obligations and liabilities 
to other persons as they would have been subject to if such 
agreement had not been made. The Westminster Co. was one of 
the specified companies under this Act, which further provided by 
Sec. 3 that such companies, if they exercised the powers under the 
Act, were to become authorised undertakers, The London Corpora- 
tion had, by various Orders and consents of the Board of Trade, 
been authorised to supply their electricity by the system of con- 
tinuous current, and also by the system of alternating current, but 
they had not, in fact, at the present time the necessary apparatus 
for supplying continuous current by themselves directly in the 
district in which the complainant's premises were situated; but 
the Westminster Corporation had. Under the provisions and powers 
of the 1908 Act, an agreement had been entered into, dated May 
4th, 1910, for mutual assistance or association between the two 
companies by Sec. 2, of which the management and working of 
that portion of the London Co.’s undertaking situated in West- 
minster, was placed in the hands of the Westminster Co. It would 
certainly appear that whoever drafted that agreement had in view 
the right of consumers to require a supply, at their own dictation, 
of alternating as against direct current, or at any rate that they 
might at any time during the existence of the agreement be so 
entitled. That seemed to be contempiated by Secs. 11 and 13. 
But that could not by iteelf confer any such right upon a 
consumer. It appeared to him to be an exceedingly 
dificult, and . an exceedingly open, -question whether 
on the true construction of Sec. 47 of the Act of 1889, coupled 
with subsequent legislation, subsequent statutory orders and 
regulations, and the statutory agreement, a private consumer in 
the district in question at the present. day, was entitled to say in 
effect : “I dictate to you, the original undertakers, which of the 
two systems which you are authorised to use, you shall adopt in 
supplying my premises,’ or whether when such consumer said, 
"supply me under Sec. 47 of the Act of 1889, with an electrical 
supply," the company was. not withim its rights in saying, " we 
will do so either directly or by the aid of those with whom we are 
now associated, but the exigencies of the case require that you must 


be content with one of those two effective systems, either of which 


we are authorised to deal in, and we are prepared to give you the 
one, but not the other." He had come to the conclusion that he 
ought not to make any attempt to settle such a question as that on 
the present summons, because it was not directly before him. The 
defendants were supplying, or were quite ready and willing to 
supply, energy, 80 they came back to the old question in a rather 
more serious form was it penal to supply energy of one authorised 
system when the consumer happened to fancy the other 
also authorised. He found nothing in 
the Act of 1908 which carried the question of penalties 
any further. The consent of the Board of Trade had 
been given both to the use of the alternating and of the con- 
tinuous systems. Those consents did no more than authorise their 
use by the defendant corporation on certain conditions, and did 
not make either of them compulsory. When he looked at the form 
of the Board of Trade regulations for ensuring a proper supply of 
electrical energy, he found it was laid down that undertakers were 
to declare to the consumer the system they proposed to adopt, 
whether. alternating or continuous--eurrent, and-in-the case of 
alternating current the frequency, and so en. The defendants at 
the present time through the authorised undertakers, their asso- 
ciated corporation, had supplied, or were willing to supply, energy 
of a recognised and -authorised type, and they had through the 
authorised undertakers declared the system they proposed to adopt. 
In his view, the section of the Act dealing with penalties only 
provided for their imposition in the case where a company left a 
consumer without a supply where he was entitled to claim to be 
supplied. It could not, therefore, be said that the defendants had 
failed to supply energy, or had made default in supplying energy in 
the sense which he took to be the true intent of the section; and 
the summons would therefore be dismissed. If the parties desired 
to carry the matter to the High Court, he would grant them every 
facility. TE 

On the application of Mr. Marriott, the Magistrate awarded the 
defendant company 10 guineas costs, | 


South Africa.—Carr TowN.—In the House of Assembly, 
Mr. Graaff (Minister of Posts and Telegraphs), answering Mr. C. L. 
Botha, as to whether electrical engineering work at Bloemfontein 
would in future be carried out departmentally, instead of by con- 
tract, said that the work was being carried out departmentally. 
The course was being followed in other provinces, and there was à 
great deal to recommend it. i 

The Willowmore (Cape Province) T.C. has granted a concession 
for a term of years to a Johannesburg firm to light the town by 
electricity, the Council undertaking to pay £105 a year for 30 
street lamps, which the firm will erect at its own cost. The public 
are to get the light at 9d. per unit, with a minimum charge of 78. 6d 
per month, EU | 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. - 


Meter for Restricted-Hour System. 


The attention of our readers has already been called to the above 
system by two articles by Mr. P. J. Pringle, which appeared 
in our issues of August 26th and September 2nd last, whilst further 
interest has been evinced by subsequent correspondence. A special 
time switch for use in connection with this system has now been 
placed on the market by Messrs. WM. GEIPEL & Co., Vulcan 
Works, St. Thomas Street, S.E. It is made in two sizes, the larger 
of which has its contacts entirely immersed in oil, and is illustrated 
herewith. 


FIG. 1.—-EXTERIOR OF TIME SWITCH For 100 AMPS. AT 
600 Yours, 


Fig. 1 shows the exterior of the apparatus, with the hand-wheel 
controlling the main switch, and the sealing cover over the dial. 
Fig. 2 shows the internal mechanism, part in the case and part in 
the cover; A I and A II are the incoming and outgoing terminals : 
F the inlet and E the outlet for the oil in the switch chamber: R 
the winding stem ; Z the dial, which can be removed by unscrewing 
the nut v and lifting the pointer J ; K a lock nut to secure the dials 
after setting. When the switch is "on," a red disk appears at the 
little window on the right of the outer cover; to switch off, one 
pulls the wheel. The pointer s serves for regulating the clock. 


—E 
Fic, 2.—INTERIOR OF TIME SWITCH. 


The device is made for both A.c. and D.c. work, with single, 
double or three poles, and is provided with a counter for registering 
the number of hours run, so that it can be used as an hour meter. 
An indicator is provided, which shows the position of the clock- 
work spring, and reminds the customer when rewinding is neces- 
sary, whilst a further device can be added to ring a bell a few 
minutes before the time when the switch is due to break circuit. 
The supply can be instantaneously cut off in case of accident, 
whilst the switch is both fool and fraud proof. The dial system 
consists of a number of metal disks, displaced according to the time 
limits required. and somewhat similar to a set of playing cards, 


In some undertakings the effect of the peak load is of less import. 
ance than in others, but it can be stated without question that the 
restrioted-hour system may be applied with advantage in very 
many cases. A concession in the price per unit can always be 
made, which not only tends to increase the consumption of existing 
customers but brings new clients, who might not otherwise have 
entertained the use of electricity as a motive power or heating 
agent. Amongst the advantages which Mr. Pringle has set forth are 
the increasing of revenue without any increase in capital charges 
other than the connecting on” cost; the improvement of the 
load factor, together with reduced cost of working; and that 


demands can be obtained which would be impossible with the 


ordinary power supply rates, owing to the low price that can be 
quoted. Further, the restricted-hour system has no element of 
risk, the rate of profit can be closely estimated, and all consumers 
contribute at about an equal rate. 

The practical working of this system in Burton and other towns 
is fully explained in the articles mentioned. 


New Fuse. 


THE BRITISH CENTRAL ELECTRICAL Co., of 84, Hatton Garden, 
E.C., is introducing a new pattern of fuse to comply with Regulation 
No. 5 of the new Factory and Workshop Act. "The design is illus- 


FiG. 3.—NEgw Fuse HOLDER. 


trated in fig. 3, from which it will be seen that the contacts and 
fuse-wire are entirely enclosed when the fuse carrier is in position. 
The scattering of hot metal is avoided, even if the fuse is replaced 
while the fault still exists, and the danger of accidental shock is 
greatly minimised. Constructively the switch is very simple, as 
will be gathered from our view. 


An Acid-Proof Label. 


We have received from Messrs. RICE's LABEL WORKS, Surbiton, 
Surrey, some samples of their patent acid-proof labels for use when 
charging accumulators. The labels are specially prepared, and if 
the names are written in ordinary lead-pencil, will be unaffected 
by the acid. The labels can be re-written as often as desired, and 
are practically indestructible in acid; they have already been sold 
in thousands to central stations and motor works all over the 
country. 


Large Electric Hot Plate. 


Messrs. EASTMAN & WARNE, of Acton Vale, W., have just con- 
structed an exceptionally large hot plate, which forms the bed of 
a press intended for drying the matrix of a stereotype plate, and is 
required to withstand a pressure of 30 tons without distortion when 
hot. The temperature called for is low, not exceeding 375° F., but 
must be uniform over the whole surface covered by the matrix, 
which will be a few inches smaller than the actual heated surface. 
The dimensions of the hot plate proper are 27 in X 32 in., and the 
overall dimensions of the base 354 in. X 32 in., with a depth from 
upper surface to lowest point of ribs on the under side of 8j in. 
The weight is 11 cwt., and the consumption starts at about 
6,000 watts, coming down to about 3,000 watts when at maximum 
temperature. The time required to heat up is 45 min. l 

The heating element consists of nickel wire wound on flat strips 
of uralite, laid in narrow slots, 50 in number, insulated with mica. 
The length of wire used is over a mile, and at the moderate 
temperature used, with the large area attained by the firm’s system 
of embedding the flat strips in deep, narrow slots, there is little 
liability to breakdown through oxidation of the wire, with con- 
sequent broken circuit, 
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There would appear to be excellent prospecta of & good opening 
for electrically-heated plates of this description to replace gas or 
steam-heated presses as generally used. It is far more easy to 
maintain a satisfactory temperature by electrical means than by 
steam, unless the source of steam supply is within easy reach of the 
plate, which is not always the case, and in this particular instance 
seems to have been inconvenient. The disadvantages of gas heating 
for the purpose are obvious and pronounced. 


* Reliable?" Push-Button Switch. 


Messrs. A. P. LUNDBERG & Sons, of Liverpool Road, N., have 
recently added to their wonderful list of switches a push-button 
pivot-type switch, based on their well-known pivot-switch action, 

This switch is designed for use in remote control systems as 
applied to electrically operated printing-presses and lifts; its 
workmanship is quite in keeping with Messrs. Lundberg's other 
products. 


BUSINESS NOTES. 


Bankruptcy Proceedings. — CHARLES — HELLYER 
PEARSON, trading as Pearson & Co., at 51A, Mosley Street, and as 
the " B.O.A." Engineering Co., at Stockton Street, Manchester, and 
as Pearson & Co. at 4, Manchester Road, Hyde, electrical engi- 
neer, &c. The following are creditors : — 


Andrew, L., & Co... 225 .. £54 Ingham, Clarke & Co. .. £12 
Baxendale & Co. .. a .. 943 Jackson, H. A., & Co. .. 176 
Bellamy, H. E., & Co. - 14 Leddaway, E., & Co. gs i 23 
Birmingham Products Co. .. 46 Lucy & Sunderland £3 x 15 
Bridge, W. H., Ltd. ee as 5A Monks & Clark vi i 26 
Buckley & Buckley T" a ai Marshall, A. m T "e 20 
Banton, Delingpole & Co. as 18 Metallic Seamless Tube Co. 86 


Callender's Cable Co s 28 Moores, Jno., 


Collier, E., & Son.. 22 Morrison, Ingram & Co., Ltd... 15 


Crawfords Coach Van Builders, „Bankers - m . . 108 
Ltd. "P T es 85 66 National Telephone Co... wi 12 
Cowburn, Ann, Ltd. T EM 17 Pearson, Isaac... n ‘ 104 
Delta Metal Co. .. - m 83 Perfection Harmless Steel 
Eckstein, Heap & Co. .. T 29 Tube Co. 23 id i» 19 
Electric and Ordnance Aces- Pilkington Bros., Ltd. .. Se 41 
sories Co. c ri .. 180 Roberts, W. E. T S 82 
Evershed & Vignoles  .. de 31 Salford Paint and Varnish Co. 12 
Fagmon, Alex., & Co. es 23  Binolair, C. A., & Oo. 155 20 
Gabriel Lamp Co. A^ E 20 Smith Bros. .. t sa 2s 16 
General Electric Co. 334 Till & Whitehead, Ltd... .. 12 
Glover, W. T., & Co., Ltd... 46 Veritys, Ltd. is v T 
Goodlass, Wall & Co ae 14 Walsall Hardware Manufac- 
Gratrix, S., Jun., & Bro... .. 1% turing Co. es id "T 44 
Harris, A. E., & C 35 Ward & Goldstone 17 


; o. ae ne 
Henley’s Telegraph Works, Ltd. 96 
Hinchcliffe, T. H... s ite 

Hodgkinson, James sa n 66 


Wilkinson, Heywood & Clarke, 

Ltd. ee ex es sx 
The first meeting of creditors was held at Manchester on Monday 
last. The statement of affairs showed liabilities amounting to 
£2,726, and the assets were estimated to produce £993, leaving a 
deficiency of £1,733. The failure was attributed to losses on con- 
tracts and bad debts. Some time ago a private meeting of the 
debtor's creditors was held, when a statement of affairs was pre- 
sented showing liabilities £2,803, assets estimated to realise £1,014. 
An offer of a composition of 108. in the £ was made, payable by 
four equal instalments extending over 12 months. This offer was 
accepted, subject to the debtor getting guarantees for the last two 
instalments, the meeting being adjourned for this purpose. The 


debtor, however, was unable to find the required guarantee and filed 


his petition. It transpired that the debtor started business in 
1903 in Park Street, Greenheys, Manchester, as an electrical and 
mechanical engineer, with a capital of £50, his savings. Subse- 
quently he took various business premises in Manchester, and 
eventually established himself at 51A, Mosley Street, Manchester, 
where he carried on business as an electrical engineer, also as 
a plumber and decorator. In April, 1909, the debtor pur- 
chased an electrical switch business, which he carried on at 
various addresses in the Hulme district of Manchester. This 
was the business of the B.O.A. Engineering Co., and was after- 
wards conducted under the management of one of the original 
proprietors. With the exception of a loan of £106 and a bank 
overdraft for £108, all the unsecured liabilities are in respect of 
goods supplied. The household furniture is claimed by the debtor's 
wife. This claim is being investigated. Mr. Yearsley (Messrs. 
Trotter, Davies & Yearsley), incorporated accountant, Brazennose 
Street, was appointed trustee with acommittee of inspection. 

J. d. S. CUNNINGTON and H. P. ALLISON, electrical engineers 
and contractors, 7, Great Newport Street, London.—A second 
dividend of 1s. 4d. in the £ is announced, payable from December 
29th, at the offices of Messrs. Josolyne Miles & Co., 28, King Street, 
Cheapside, E.C. 


Book Notices. Elektrische Beleuchtuny. By Dr. Ing. 
Berthold Monarch. Second edition. Hanover: Dr. Max Jänecke. 
Price 9 m. 20 pf.—The first edition of Dr. Monarch's book wes 
favourably reviewed in these columns in 1907, and the rapid pro- 
gress in metal filament and flame arc lamps since that date has 
necessitated considerable additions in the present edition. These 
additions have been chietly collected together in the second part, so 
as not to interfere with the sequence of the book as originally 
written. The new chapters deal with improvements in photometrio 
methods, new are lamps (including vapour lamps), the construction 
and performance of metal-fllament lamps, &c, The result is a useful 


and comprehensive treatment of the whole subject of electric lamps 
and lighting brought thoroughly up to date. | 

Die Aufgaben der Elektrizitátsgesetzgebung. By Prof. Dr. Arnold 
Krasny (Manzsche K. und K. Hof-Verlags und Buchhandlung). 
Price 4 kr.—This book, by a well-known writer on the legal aspect 
of electrical undertakings, deals in an authoritative manner with 
the unification of Austrian law, asit concerns everything electrical. 
After some preliminary pages on the present status of electrical 
undertakings in Austria and other countries, together with a dis- 
cussion of the existing relevant laws, the writer proceeds, in the 
second part of the book, to formulate a suggested complete “law 
of electrical undertakings.’ This deals in considerable detail with 
the regulation of both heavy and small-current installations from 
their first inception onwards, and is arranged, as far as possible, to 
fall into line with the existing Austrian law on railways, tele- 
graphs, &c. Part III is confined to explanations and amplifications 
of the various clauses of the suggested law. Although more 
especially concerned with Austrian conditions, the book forms an 
interesting comment on the state of the law in other countries, and 
gives valuable hints as to the directions in which alterations or 
additions are most pressingly needed. 

Transactions of the Illuminating Engineering Society.” Vol. V, 
No. 8. November, 1910. Easton, Pa.: The Society. Price $1. 

"Fortschritte der Elektrotechnik.” By Karl Strecker. 1910. 
Berlin: Julius Springer. Price 9 m. 

" Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXIX, No. 12. December, 1910. New York: The Institute. 
Price $1. 

"Papers and Reports Relating to Minerals and Mining in New 
Zealand." 1910. Wellington: John Mackay. 

" Journal of the American Society of Mechanical Engineers." 
December, 1910. Baltimore, Md.: Zhe Society. Price $1. 

„Automobile Engineering for 1911." London: Automobile 
Engineer Publishing Co., Ltd. Price Is. net. ö 

Proceedings of the Physical Society of London.” Vol. XXII, 
part 4, November, 1910. London: Taylor & Francis. 


 *Underfeed " Stoker Contracts. Among the stoker 


orders recently received by the UNDERFEED STOKER Co., LTD., 
are the following :— 

Woolwich Arsenal (repeat), 2 E; Portsmouth Dockyard, 4 E; Northampton 
Electrio Light Co. (repeat), 1 E: Belliss & Morcom, Birmingham (repeat), 1 D; 
Walsall Corporation (repeat), 1 E; Sulzer Bros., Winterthur, 1A; Mount 
rides Mines, Australia, 4 E; Hanshin Electric Railway, 4 E; Campaphia 
Allemana Transatlantica, Buenos Ayres, 2 E. 


N " 

Private Meetings.—Joux Henry BRICE and WILLIAM 
JAMES DEAN, trading as Brice, Dean & Co., 405-7, Norwood Road, 
West Norwood, and also formerly as W. J. Dean & Co., at Hand 
Court, Holborn, W.C., electrical engineers, &c.—The creditors of the 
above were called together on Monday, last week, when a statement 
of affairs showing the position as at November 29th last was 
presented. This disclosed liabilities of £1,501, of which £661 was 
due to unsecured trade creditors, while Mr. W. T. Lewis, the vendor 
of the Norwood business, was scheduled as a creditor for £330. 
Mr. O. Nettlefold appeared as a partly secured creditor for £500. 
The security he held was estimated at £189, and the balance 
of £311 was included with the unsecured liabilities. There 
were also private creditors for loans amounting to £200. The 
assets were estimated to realise £1,057, from which had to be 
deducted £69 for preferred claims, leaving net assets of £988, or a 
deficiency of £514. The company carriedon business at Hand Court, 
and the concern became a limited company on November Ist last. 
The company took over the stock, plant and machinery, but it did 
not take over the book debts or all the liabilities, The book debts 
and the liabilities were of about the same value. During the year 
ended October 31st last, the trading at Norwood showed a gross 
profit at the rate of 36 per cent., but the net result was a loss of 
£90. Owing to proceedings having been commenced, a deed of 
assignment had already been executed to Mr. G. J. Toy, chartered 
accountant, South Place, Finsbury, E.C. A resolution was proposed 
that the deed should be confirmed and a committee of inepection 
appointed. An amendment was suggested for the meeting to be 
adjourned anda further investigation made. The amendment, how- 
ever, was defeated by a large majority, and it was unanimously 
decided to confirm the deed already executed to Mr. Toy. The 
representatives of the following were elected as a committee of 
inspection: Nettlefold & Sons, Ltd.; The Standard Electric Co., 
Ltd.; Evered & Co., Ltd.; Marples & Sons, Ltd.; and Messrs. M. 
Ramsey & Co. The trustee and Committee were empowered 
to accept an offer of not less than 6s. 8d. in £, on behalf of the general 
body of creditors, 


An Edmonton Installation.— The electric power and 
lighting installation at the works of the Crude Rubber Washing Co., 
Ltd., at Balham Road, Edmonton, was carried out by MESSRS. 
A. W. PENROSE & Co., LTD. 


Trade Announcements,—Mr. Recinatp R. Topp 
announces that on and after January Ist next, Messrs. Felten and 
Guilleaume's agency (for insulated wires and cables for electric 
lighting and transmission of power, for rail bonds and rubber 
manufactures) will be conducted under his name at 334, Birkbeck 
Bank Chambers, W.C. For the last eirht years the agency as 
mentioned above has been arranged by Mr. Todd, first under 
Messrs. W. F. Dennis & Co., and subsequently under the Lahmeyer 
Electrical Co., Ltd. 

THE CAR AND GENERAL ISSURANCE CORPORATION, LTD., of 
1, Queen Victoria Street, E.C., ask our readers not to confuse them 
with the Law Car and General Insurance Corporation, Ltd., which 
is in liquidation, | RS 5 
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Consequent upon increased business, MR. J. CONWAY PRICE, 
advertising specialist, has taken an additional room at 151, Fleet 
Street, E.C., as a studio. 

MESSRS. SIEMENS Bros. DyNAMO Works, LTD., announce that 
their store and showroom at 39, Upper Thames Street, E.C., will 
be closed on Monday and Tuesday, 26th and 27th inst., for the 
holidays. They will also be closed for stocktaking on Friday and 
Saturday, 30th and 31st inst. 

Messrs. Dr. HEINR. TRAUN & SONS, London agency, removed on 
December 21st to larger premises at 234, Goswell Road, E.C. 

Messrs. R. S. Price, LTD. announce that from to- -morrow, 
December 24th, their address will be Eldon Street House, Eldon 
Street, London, E. C., where they have taken larger premises. 


Buenos Ayres Awards. — TRR InDIA-RUBBER, GUTTA- 
PERCHA AND TELEGRAPH WoRKS Co., LTD., - Silvertown, London, 
E., have received the following awards for their display at the 
Railway and Land Transport Exhibition held at Buenos Ayres :— 
Three Grand Prizes for brake. hoses, motor tires and cycle tires ; 
Gold Medal for india-rubber tiling ; en of Honour for tele- 
graphic apparatus. 

Messrs, W. T. HENLEY's TELEGRAPH Works Co., LTD. had 
what we believe was the only award granted to a British manu- 
facturer for wires and cables, conferred upon them by the Inter- 


national jury of the Buenos Ayres Railway and Transport Exhibi-. 


tion. They received a Diploma of Honour. 

The exhibit of MESSRS. ‘“SYLVERLYTE”™ (1909), LTD., showing 
" Sylverlyte " lamps at this exhibition has been awarded. a Gold 
Medal. Sylverlyte lenses also secured the Gold Medal ‘at the 
International Exhibition recently held in Brussels. 

Messrs. J. W. BROOKE & Co., LTD., Lowestoft, inform us that 
their " Brooke" motors have been awarded the Grand Prize 
(Diploma De Gran Premio), and also the Gold Medal (Diploma De 
Medalla De Oro). 

Messrs. C. A. VANDERVELL & Co. exhibited & full range of 
their manufactures et the International Transport Exhibition at 
Buenos Ayres, and their exhibit has been awarded the Gold Medal. 


Are Works Benefit Society.— The annual meeting of 
the Arc Works Voluntary Sick Benefit Society was held in the 
Recreation Room at the Arc Works on Saturday, December 10th, 
Mr. Claud Crompton presiding. The report for the year showed 
that the contributions to the general fund amounted to £263 ; the 
donations from Messrs. Crompton & Co., Ltd., for additional sick 
pay were £68, The total receipts to the general fund were #331. 
The expenditure had been by sick pay £266 ; management expenses 
were only £20, leaving a balance in hand for distribution of £45. 
Funeral claims were £113. The reserve fund shows a balance at 
the bank of £102. Mr. W. G. Bickmore was re-elected secretary. 
The annual meeting of the subscribers of the Arc Works Voluntary 
Infirmary and Dispensary Fund was subsequently held, Mr. 
C. Crompton again presiding. Later the chairman read the 
report of the Arc Works Benevolent Fund, which is supported 
entirely by the directors of Messrs. Crompton & Co., Ltd. The 
total amount granted during the year was £11 8s., which was paid 
in sums varying from bs. to 7s. per week. The thanks of the 
meeting were accorded to the directors for their support and in- 
terest in connection with all the institutions of the Arc Works 
which conduced to the welfare, pleasure and comfort of their 
employés and also of their employés wives and children. A vote 
of thanks to the chairman brought the proceedings to a close. 


Catalogues and Calendars,—A very substantial and 
serviceable desk companion has been received from MESSRS. BRUCE 
PEEBLES & Co., LTD., of Edinburgh. It takes the form of a 
blotting pad with a calendar for the entire year neatly arranged 
along the top border. On the left, instead of the diary which is 
given with some other pads of a similar kind, there is a book com- 
posed of a good supply of squared paper, ruled ten lines to the inch, 
and a few pages of tabulated data and illustrations of the firm’s 
electric plant manufactures, also abridged specifications and 
approximate price lists of same. 

Messrs. W. V. WAITE & Co., LTD., of 31, Queen Street, Cardiff. 
- We have received a wall calendar of the perpetual type with 
three disks with knobs for changing respectively the month, the 
date and the day. For each of the days a different name appears, 
so that in the week names are shown of all of the firms represented 
by Messrs. Waite. 

THE FINSBURY OFFICE FUBNISHING Co., of 46, Finsbury Pave- 
ment, E.C., are circulating a neat desk-standing calendar (monthly 
cards) for 1911. 

THE UNION ELECTRIC Co., L'rp., Park Street, Southwark, S.E. 
New hanging calendar, with small monthly slips. The cards are 
also issued 88 show-cards, without the monthly slips, but with 
contractors name printed. In either form the card is a telling 
advertisement of the " Excello lamps. 

MESSRS. PINCHIN JOHNSON & Co., LTD., Minerva House, 26 and 
27. Bevis Marks, London, E.C.—New and revised descriptive list of 
their " Standard " insulating varieties and compounds, with notes 
on their uses and applications with some admirable half-tone 
pictures of electrical machinery by well-known makers, in the 
manufacture of which the " Standard“ specialities are used. 

Once again MESSRS, SIEMENS DuorHEsus & Co, Ltp., and 
SIEMENS BROTHERS DyNAMO Works, LTD., are favouring their 
triends with the anticipated pocket-book and diary for the coming 
year. Some useful table matter is followed by illustrations of 
Siemens manufactures, Ample daily space is left for diary notes. 
At the end there is a separate memoranda booklet, and the whole is 
nicely bound, with pencil at back cedre. 
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THE D.P. BATTERY Co., LTD, Bakewell, Derbyshire.— A hanging 
calendar with monthly tear-off slips for 1911 has been issued. A 
charming view in colour of Lathkill Dale, near the works of the 
company, is this year’s feature. 

DETROIT ENGINE Works, Gamage Building, Holborn, London, 
E.C:—Circular briefly describing and stating prices of the Detroit 
electric lighting and pumping outfits (2 to 6 H.P.) running on petrol 
or paraffin. 

THE WESTERN ELECTRIC Co., LTD., North Woolwich, London.— 
Bulletin No. 4,004 (24 pages) contains descriptive matter, and well- 
executed illustrations of Western Electric telephone switchboards 
and instruments, also neatly tabulated figures, prices, and code- 
words. A number of small booklets have also been received as 
follows :—No. 101, cable terminals for outdoor and indoor line con- 
struction ; No. 102, improved condensers for telephone and tele- 
graph service; No. 103, protectors for telephone circuits ; No. 104, 
aerial cable and line construction specialities ; also bulletin 
No. 4,003, relating to Western Interphones (private line telephones 
and installation accessories). 

Messrs. THos. W. WARD, LTD., Albion Works, Sheffield.—160- 
page new catalogue of machinery, engineers’ tools, and power plant. 
The book is fully illustrated, with tabulated sizes, prices, and code- 
words, and its contents cover electric winches and cranes, dynamos 
and motors, and other electrical plant, suction gas plants, boilers, 
gas, steam, oil and other engines, machine tools, &c., of most kinds. 
Readers interested i in this class of trade can obtain a copy of the 
catalogue on application. 

MEssns, CROMPTON & Co., LTD., Salisbury House, London Wall, 
E.C.—32-page list (P25) in ' their standard form, fully describing 
their enclosed type arc lamps, and giving neat half-tone interior 
and exterior illustrations, also clearly setting out prices of both 
lamps and various accessorial parts. 

THE GLOBE ELECTRIC Co., LTD., 11, Farringdon Avenue, London, 
E.C.—New pamphlet M15 describing, illustrating and tabulating 
prices of the ‘‘ Multax " long-burning flame lamp which was placed 
on the market early in the year, and which we learn has been 
adopted by several corporations and railway companies at home and 
abroad. The prices of carbons have been considerably reduced. 

THE PEEL-CONNER TELEPHONE Works, LTD. Peel Works, 
Adelphi, Salford.—Brochure produced in tasteful style, issued as a 
souvenir of the recent official inspection of the Glasgow new 
Central Telephone Exchange. Reports of the proceedings on that 
occasion, and of the speeches then delivered by Mr. H. Hirst, Mr. 
A. M. Ogilvie, and Mr. M. S. Conner, are given, accompanied by 
a general description of the exchange with a number of half-tone 
illustrations showing the equipment, &c. 

MESsBS. A. EMANUEL & Sons LTD., 13, George Street, Man- 
chester Square, London, W.— Art paper catalogue of more than a 
hundred pages illustrating & variety of designs of artistic electric 
light fittings and sundries, many of which are manufactured in 
the firm's own works, The fittings shown comprise brass and 
wrought-iron brackets, ceiling fittings, cord pendants, brass and 
wrought-iron lanterns, many neat and excellent lines in pendant 
fittings, wrought-iron and brass electroliers, billiard-room fittings, 
table and floor standards, outside lanterns, and shop window devices 
and electric signs, street lamps, ship fittings, reflectors, candle 
fittings, also switch-plates and parts. 

THE STERLING TELEPHONE AND ELEcTRIC Co., LTD., 200, 
Upper Thames Street, London, E.C.— Publication No. 173 contains 
an illustrated and priced description, with diagrams of connections, 
of the “Sterling " system of automatic interphones. 

Messrs, TETLEY X Co., Falcon Electrical Works, Bedford Street, 
Greengate, Salford. — Price leaflet particularising their latest 
designs of accumulator switehboards. 

Messrs. SIMPLEX CONDUITS, LTD., 116, Charing Cross Road, W.C. 
—We have received from the managing director, Mr. L. M. 
Waterhouse, a neat leather-bound pocket book and diary, in sec- 
tional paper, with one week to an opening-—an arrangement which, 
from experience with the similar souvenirs sent in previous years, we 
know to beextremely convenient. A few pages are added —not enough 
to burden the pocket—giving useful data regardiny the Simplex 
conduits, fittings, wires, &c., and electrical engineering data in 
general, with an index, the whole forming a handy pocket com- 
panion. We have also received from the London office of the 
company an edition de lure, consisting of a very handsome leather 
case with pockets for stamps. cards. &c., containing & similar pocket 
book and diary : this is an exceptionally convenient and durable 
device, and can be used again and again with refills. We are not 
surprised to learn that the stock is already exhausted! 


Liquidations.—TELEGRAPH AND TELEPHONE INSTRU- 
MENTS, LTD.—A meeting is to be held on January 25th. at 25, 
Victoria Street, S.W., to "hear an account of the winding up from . 
the liquidators, Messrs, A. Baker and J. H. Webb. 

SCHMIDT'S SUPEKHEATING Co., Lrp.—A meeting is shortly to 
be held at 28, Victoria Street, S. W., to hear an account of the 
winding up from the liquidator, Mr. W. T. Norton. 

PHOSPHOR BRONZE Co., LTD., 87, Sumner Street, Southwark. — 
A first return to contributories of 78. 6d. in the E is payable 
December 22nd. at the offices of the liquidator, 8, Fredericks Place, 
Old Jewry, London, E. C. 


A Glasgow Contract. —Some discussion took place at 
the lust meeting of the T.C. in connection with the proposal of 
Works and Stores Committee of the Tramways Department to 
accept the offer of the United States Steel Products Co. for the supply 
of a quantity of copper rail-bonds. In Committee it was suggested 
that preference should be given to the lowest horme offerers, 
the British Insulated and ITelsby Cables, Ltd., but th is had been 
defeated by the easting vote of the chairman. Some questions were: 
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put to the convener (Bailie Russell) in Council, the reply being 
that there were two American offers, one of £140 and the other 
£141, while the British firm's figure was £114. He explained that 
the Committee had gone upon the principle of accepting the lowest 
of all offers, a practice which he hoped would continue. Bailie 
W. F. Anderson thought that for the difference of & few pounds 
the contract should go to a British firm and the best cable-makers 
in the world. Bailie P. S. Stewart argued that by accepting the 
lowest of all the offers here an effort would be made to break up a 
ring formed for the purpose of keeping up prices. He objected to 
the Corporation as a public body supporting any ring, and he knew 
that the convener was & great Tariff Reformer. Mr. James 
Stewart (Townhead) said that to plead that the Corporation should 
keep this contract in the country for the benefit of their own work- 
men was nonsense, The amount of labour was infinitesimal, and 
the wages which would be paid in America for the work would 
be twice or three times the amount paid here. The minutes were 
approved. 


The Holidays.—Mxssns. Watsox, LAIDLAW & Co., 
LTD., of Glasgow, announce that their works and drawing office 
will be closed for the New Year holidays on December 31st and 
re-opened on January 6th. The counting-house will re-open on 
January 4th. 


The Prescot works of the BRITISH INSULATED AND HELSBY: 


CABLES, LTD., will be closed from Monday next, December 26th, to 
Saturday, December 31st, inclusive, for the holidays and stock- 
taking. An office staff will attend to correspondence. 

Mssks. MAWDSLEY's, . LTD., of Dursley, announce that their 
works will be closed from to-day, Friday, December 23rd, until the 
morning of Monday, January 2nd. i i 


© LIGHTING and POWER NOTES. 


Aberdeen.—The annual inspection of the Corporation 
electricity works by the T.C. took place last week. In the course 
of an address, Councillor Gibb, the recently appointed convener of 
the Electricity Committee, referred to the revolution caused by the 
introduction of the metal-filamentlamp. They would be interested 
to know, however, that the temporary setback in output due to this 
cause appeared to be at an end. The consumption for some months 
past had been going up by leaps and bounds, and they would 
shortly have to consider the advisability of installing more plant 
to enable them to fulfil their obligations next winter. 


Abertillery. — The Electricity Committee having 
approved various extensions of public and private lighting, the 
Council has decided to apply for a loan of £3,000. 


Bacup.— The Rawtenstall Corporation on Thursday 
last, approved a draft agreement for selling electricity in bulk to 
the Bacup T.C. The latter authority has already obtained sanction 
from the L.G.B. for the borrowing of £3,000 for mains, meters, 
and other appurtenances required for the distribution of the current, 
and the work of laying the mains and erecting a transformer 
station, is to be proceeded with without delay. 


Barnes.—The electrical engineer reported at the last 
meeting as to the necessity for the extension of the generating 
plant. The maximum demand during the winter 1909-10 was 
505 KW., since when 500 consumers had been connected. It would 
appear that the demand will this year exceed 600 Kw., and the 
maximum load during the winter 1911-12 would be over 700 Kw. 
He submitted plans showing the general arrangement of the pro- 
posed extension, which would consist of a 600-KW. steam dynamo, 
with condensing plant capable of dealing with a capacity of 
1,200 Kw., to allow of a similar set being installed at a later date. 
There would be a water-tube boiler fitted with machine stokers, 
and capable of evaporating 20,000 1b. per hour, with water purifica-. 
tion plant and all auxiliaries. He estimated the entire cost at 
£10,000, made up as follows: — River work and pumping, £350; 
pump room equipment, £330; water storage tanks with frame, 
£110; water softening plant, £200; hot well, £60; feed pumps, 
£250; water-tube boiler and stoker, £2,150; steam and feed 
piping and valves, £200 ; steam dynamo, £3,700; condensers with 
air pumps only, £750 ; switchgear and connections, £290; founda- 
tions, £330; extension of offices and furnishing, £300; con- 
tingencies, &c., £980. The Council approved the report, and 
directed that the works be carried out. The electrical engineer was 
directed to report upon the question of equipping one of the exist- 
ing 150-Kw. sets with an internal combustion engine, as a stand-by 
plant. 


Beckenham.— The Council has taken shop premises in 
High Street for an electrical showroom, and hopes to have them fitted 
up and opened by Christmas, showing the latest in electric light 
and heating appliances. 

The public lighting of that part of Shortlands in the district of 
Beckenham has given dissatisfaction for a long time past, and now 
the Council has decided to take it over and supply electric lighting 
from its own works. The cost is to be met out of the district fund, 
and 70-c.P. lamps will be used. 


. Belfast,—At the fortnightly meeting of the Tramways 


and Electrical Committee, the electrical engineer reported . that 
considerable progress had been imade in connection with the pro- 


posed Electrical Exhibition in the Ulster Hall during the two weeks 
commencing January 9th, and that it promised to be a great 
success. 


Bognor,—The U.D.C. on Friday decided, by 7 votes to 2, 
not to rescind a resolution to apply for a prov. order; at the same. 
time it was decided to oppose a similar application by the Chichester 
E.L. Co. The chairman of the local gas company, who is a member 
of the Council, has intimated that he will move that the ratepayers 
be canvassed on the matter. l 


Broadstairs.—The U.D.C. has accepted the offer of the 


Isle of Thanet Traction and Lighting Co. for five electric arc lamps 
for lighting the High Street, at £50 per annum, inclusive. 


Canada,— Our Canadian correspondent writes as follows: 
—The city of Toronto has recently witnessed demonstrations of 
street lighting which are very creditable to the city's engineers, for 
with the introduction of the tungsten lamp for street lighting, a much 
more uniform and less glaring effect has been secured. For the 
business streets of Toronto, clusters of five lighte on ornamental 
iron pillars have been adopted, and for the residential street light- 
ing, single lights attached to concrete poles. In the business section 
the lights are fed from underground wires. The purpose is to, 
eliminate entirely from the central part of the city the arc lamps. 
The effect on the streets already lit by the new lamps has been so 
pleasing that there is no doubt the demand for the new lighting 
system will be so incessant that the whole of the city streets will 
be 80 equipped. "a 

Ottawa is making a move to follow Toronto's example. A plan 
has been formulated to erect a "great white way” in several. 
of the main business streets, which will be equipped in the 
same manner as at Toronto, with clusters of tungsten lamps. 
Hard knocks were recently handed out by the executive of the 
allied Trade Unionists against the management of the Ottawa civic 
electric plant. The new lighting system for the chief business 
Streets was, it appears, planned and suggested by the Ottawa 
Electric Co., while the management of the city plant made no 
move. At the eleventh hour the civic management came forward 
and stated that it would equip the streets with the new system at. 
“half the cost that the Ottawa Electric Co. proposed. The Trades 
Council, therefore, favoured the carrying out of the scheme by the 
company, though the cost will be considerably higher. “Just so 
long," they say, "as the somnolent state exists with our muni- 
cipal electric plant management. it will be necessary for the citizens 
to make use of advanced methods from private sources. The 
whole thing is,” said one delegate, "that one management (private 
company) is wide awake, and the other (municipal) sleeps.” 

Some statements as to electric light and power rates in various 
places in Canada may be of interest to European readers: Street 
Lights.—Ottawa (municipal), 815; Montreal (company), $8395 ;. 
Toronto (company), $6935; Winnipeg (company), 36l:12; Van- 
couver (company), 83800: Quebec (company), 86212: Guelph 
(municipal), $6000; Calgary (municipal) 815600: Port Arthur 
(municipal) $4800. Power can be obtained in Ottawa from $1750, 
and private lighting for 74 cents per KW.-hour. At Port 
Arthur power is obtained at $25, and private lighting from 6 cents 
to 10 cents per KW.-hour. At Toronto the rate is 8 cents, and at 
Winnipeg 9 cents. , 

By the end of the present month the entire 290 miles of hydro- 
electric transmission, carrying Niagara energy at a pressure of 
110,000 volts to all the chief centres of Ontario, west of Toronto, 
will be completed and in operation. 


Ceylon.—A correspondent writes to inform us that the 
first mosque to be lighted by electrieity in Ceylon, has just been 
completed at Colombo. A complete lighting installation with 
distribution boards on each floor was carried out by Mr. A. E. 
Holsinger, of Colombo ; 75 lamps are installed, mostly of the metal- 
filament type: the wires, distribution boards, &c., were eupplied by 
the Metallic Seamless Tube Co., and some outdoor fittings by the 
General Electric Co. 


Clitheroe.—In view of the expiration of the Electric 
Lighting Order, the T.C. is taking into consideration the question 
of electric lighting. 5 


Colwyn Bay.—The U.D.C. has decided to make an 
amended application to the L.G.B. for a loan of £2,710 for elec- 
tricity purposes. | 

Continental Notes, —FnaANck.— The erection of a hydro- 
electric station at the falls styled Sant-de-la-Canche, in the depart- 
ment of Saóne-et-Loire, is projected. The promoters obtained official 
authorisation two years ago. The works will be of more than 
ordinary capacity, allowing of the distribution of current at a very 
moderate price, which will, it is believed, tend to the creation of 
new industries in this region.—Rerue Pratique de l Electricité. 

A company, with a capital of 25,000,000 fr., has been constituted 
at Cantelen, in the Département du Nord, to build a generating 
station forthe supply of light and motive power to the manufactur- 
ing city of Lille and adjacent communes.— Herue Pratique de 
Ü Electricite. P 

The powerful Compagnie Générale de l'Electricité, which boasts 
the ownership of 14 electric works, of which six are central 
stations, and a staff of 4,000 employés, has approached the T.C. of 
Meaux with a view to obtaining a concession for the lighting of 
thecity. The company offers to erect a generating station of 
400,000 xw. capacity and to lay down a 15-km, cable network, and 
to allow the city a return of 2 per cent. of the lighting receipts and 
23 per cent. of those from power. "To thg public subscribing three 
months before the starting of the works, free installation of fittings 
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is accorded. The concession!is to run for 30 years, but the city will 
have the right to buy out the company at any time.— Rerue Pratique 
de l Electricité. 

HOLLAND.—Electric light and power projects are reported to be 
contemplated at Kollurmesland and Nieuw Kruisland, and also at 
Zeist, the last-named at a cost of 200,000 fl.— Revue Pratique de 
X Electricité. 

GERMANY.—A company styled the Main Kraftwerke A.G. has 
been successfully launched at Hochst-am-Main, whose objects are 
indicated by its title, viz., the construction of a generating station 
on the River Main. The capital of this company is 2,000,000 marks, 
and among ite founders are comprised representatives of the Felten- 
Guilleaume-Lahmeyer A.G., of Mülheim, and the Elek. A.G., 
formerly W. Lahmeyer & Co. These two firms possess the concession 
for an electric railway from Frankfurt to Wiesbaden, whose 
realisation will be hastened by the formation of the power com- 
pany.— Zit. f. d. ges. Turbinenivesen., 

HuNGARY.—The steel works belonging to the Hungarian 
Government, at Diosgyörer, is to be considerably extended; new 
rolling mills and machine works are to be erected, and the electric 
station serving them is to he reorganised. For these purposes a 
credit of 3,105,000 marks, to be placed on next year's Budget 
estimates, has been applied for.— Elek. u. Maschinenbau, 

The lighting of a number of the principal streets of Buda- 
Pesth with arc lamps has been decided upon, the work to be 
carried out within the next three years.— Elek. u. Maschinenbau. 

SPAIN.—Steady progress is being made as regards the adoption 
of electricity as the method of public street illumination in the 
various small towns dotted over Spain. Among the latest municipal 
authorities to invite tenders for the concession for the electric 
lighting undertaking are those of Folgorolas (Province of 
Barcelona) the duration of the concession being five years; 
Villaumbrales (Palencia Province) 20 years; and Macotera 
(Province of Salamanca), 10 years. 


Coventry.—The manager of the Corporation electricity 
works has reported that the load on the-station has now reached 
3,560 Kw., which is practically the full load of the six 600-Kw. sets, 
and leaves only a 300-Kw. set in reserve, The Electric Light Com- 
mittee has accordingly instructed the manager to proceed with the 
preparation of estimates, &c., for a further extension of the 


works, having regard to the number of applications for energy out- 
standing. 


Dorchester.—Àt the monthly meeting of the Council 
the General Purposes Committee reported it had had a consultation 
with Mr. Steele, representing Messrs. Purves, who outlined the 
scheme proposed by his firm with reference to their application for 
& prov. order for the supply of electricity for the borough. The 
Committee recognised the great desirability of having the town 
lighted by electricity, and recommended that no opposition be made 
to the obtaining of the order by Messrs. Purves, as explained by 
their representatives. The Council unanimously adopted the Com- 
mittee's recommendation. 


Eastwood.— The U.D.C. has decided, seeing that the 
gas supplied is continually deficient in pressure and quality," to 
ascertain the cost of obtaining a prov. order for E.L. It is con- 
sidered that the town is specially well placed for obtaining electricity 
at a very low cost. 


Edinburgh,—The Electric Lighting Committee is to 
recommend the Council to apply to the Secretary for Scotland for 
leave to borrow an additional £75,000 in connection with the 
capital expenditure of the undertaking. The money is required 


principally for the condensing plant at Dewar Place, and other 
machinery. 


Erith.—4A L. G. B. inquiry was held on December 13th 
into the application of the U.D.C. for a loan of £10,000 for elec- 
tricity purposes, viz, I, OOO-K w. turbo-alternator, boiler, &c., £7,000: 
mains, £450; meters, £900; house services, £550; transformer 
and sub-stations, £800; motors for here, £300. There was no 
opposition. | 


Fife,—The Markinch T.C. has given its consent to an 
application by the Fife Tramway and Electric Power Co., Ltd., for 


& provisional order to authorise the latter to supply electric lighting 
within the burgh. | 


Folkestone.—The Lighting Committee is to visit Marine 


Parade to consider the substitution of electricity for the present gas 
lampe there. 


Frome,—At the monthly meeting of the U.D.C. the 
Council's aolicitors reported that they had received à communication 
from the B. of T., enclosing copies of objections to the proposed 
transfer of the electric light undertaking from the Council to 
Messrs. Edmundson, the contractors, It was decided to hold a special 
meeting of the Council in committee to consider what reply should 
be sent to the B. of T. The clerk said the Council had already 
decided to carry the schemethrough and to seal the transfer. Only 
one member voted against it. He took it, therefore, that the 
Council wished the obj: ctions to be rebutted ; the Council agreed. 


Gravesend.—The T.C. has approved of new regulations 


for the wiring of consumers’ premises, the present ones, adopted in 
1902, being out of dato, 


Grimshy,—-The electrical engincer (Mr, W. A. Vignoles) 
hay prepared a avheme for lighting the maskot by oleetricity, 


Holyhead.—The T.C. has decided, subject to a con- 


tribution of £154, to lay a cable for public and private lighting to 
Soldier's Point. 


Launceston.—At a meeting of the T.C. on Monday, the 
chairman of the Lighting Committee asked that the Council should 
authorise the town clerk to get an expert to advise the Council with 
regard to the protection of its rights in respect of the Launceston 
Gas Co.'s proposed application for a prov. order, and also on the 
draft of an agreement with the New Development Co., Ltd., with 
reference to supplying the town with electric light. The town 
clerk stated that there were one or two points in the Gas Co.'s pre- 
posed provisional order that would need attention. He had not 
seen & copy of the order, but he understood that there was no clause 
inserted as to purchase. Then permission was given. The 
town clerk poiuted out that in the opinion of Mr. MacMorran it 
was doubtful whether the members of the Council who were 
members of the Gas Co. could take part in the discussion or vote on 
the matter of electric lighting. 


Leicester,—On the death of the late Mr. Alfred Colson, 
the Corporation appointed a special Committee to consider the 
question of the amalgamation of the electric light department and 
the tramways power department, with a view to working the two 
with greater efficiency and economy. The Committee appointed 
Mr. James Swinburne as its adviser in the matter. It is now 
understood that Mr. Swinburne has reported in favour of the two 
electrical departments being linked up” with a view to the spare 
plant being utilised to its fullest capacity. He has advised that 
the two departments would, under such an arrangement, be worked 
with greater economy than at present, and with more benefit to the 
public. The suggested amalgamation would, it is estimated, result 
in the saving of about £2,000 per annum. The Committee, it is 
stated, has decided to act upon Mr. Swinburne's advice, and will 
recommend the T.C. to adopt his suggestion, and in the event of 
the Council agreeing to that course, to appoint the Tramways 
Committee to control the joint undertaking. 


London.—SHorEDITCH.— Owing to the rapidly-increasing 
demand for electricity during the present year, the existing main 
feeders between Whiston Street power station and Coronet Street, 
and from Coronet Street to the Finsbury Market area, are now 
being used to their maximum carrying capacity, and it is not 
possible to use the plant at Whiston Street to its fullest extent 
without additional mains being laid down. In view of the supply 
now given to the Great Northern and City Railway, and the 
linking-up main between Poole Street generating station and 
Coronet Street, it is found desirable to increase the carrying 
capacity of the mains between these points. The Lighting Com- 
mittee points out that no capital expenditure on main feeders has 
been incurred for several years owing to the benefits derived from 
the chanve of pressure of supply. A total estimate of £8,978 is 
now submitted by the electrical engineer, the whole including 
£951 for small extensions of distributing mains in order to supply 
new consumers; new main feeders, £6,247, the bulk of which will 
be expended during the early spring and summer of next year, and 
£1,780 for services to consumers. The Committee has approved of 
the proposed expenditure. 


 Maidstone.—A L.G.B. inquiry was held on December 
13th into the application of the T.C. for a loan of £4,000 for 


electric light purposes. There was opposition on behalf of the gas 
company and others. 


Newark.—At a meeting of the T.C. on Monday, the 
General Purposes Committee reported the receipt of & letter from 
the B. of T. proposing to revoke the electric lighting orders of the 
Council unless it could show sufficient reason for their continuance. 
The Committee replied that owing to the large expenditure of the 
last few years on other matters, the Council had not been prepared 
to undertake the supply of electricity itself, but it considered that 
it was in the interest of the ratepayers that the orders should not 
be revoked. A letter was also received from Mr. Pullan in 
reference to n proposed private company, stating that he could not 
give information of the financial position of the company. 


Neweastle-on-Tyne.—The Newcastle Electric Supply 
Co. has applied to the B. of T. for consent to place extra H.T. electric 
lines above the ground from the switch house at the Rising Sun 
Pit, Benton, to a sub-station at Backworth, and from a sub-station 
at East Holywell Colliery to a sub-station at Seghill Colliery. 


St. Albans.— The North Metropolitan Electric Power 
Distribution Co. has applied to the R.D.C. for permission to supply 
electricity in the district, which is being largely developed. 


Sandwich.—The T.C. has decided, before supporting 


or opposing the application for a prov. order for electric supply, to 
obtain & copy of the order being applied for by & local company. 


Southampton.—Owing to the very large number of 
liphting consumers recently connected up in the Shirley district, 
the main from the Western Shore works to Shirley is to be dupli- 
cated at an estimated cost of £1,350, and £550 is to be spent in 
strengthening the main at the town side of Howard Road. Some 
time ago the duplication of the Portswood mains as far as Stag 
Gates was authorised. The electrical engineer reports that it is 
fortunate that this work has been carried out, otherwise the addi- 
tional lighting demands could not have been coped with. The 
electrical engineer points out that last year tho increased sales of 
energy amounted to nearly £5,000, 

DS i ( Continued on pags 10381.) i 


Vol. 67. No. 1,726, DECEMBER 23, 1910.] THR ELECTRICAL REVIEW. 


1027 


ELECTRIC DRIVING OF TEXTILE MACHINERY. 


THE RAY MILLS, STALYBRIDGE. 


Wk make no apology for again writing on this subject, 
though it has received much prominence in our columns 
during the past few years. | 


FIG. I. GENERAL VIEW OF THE RAY MILLS, STALYBRIDGE. 


New mills are 
from time to time 
being erected in the 
textile districts, and 
there are many in- 
stances where the 
existing power plant 
is getting old. and 
worn out: in both 
cases it behoves 
central station engi- 
neers to make every 
effort to secure the 
load, while for 
manufacturers of 
electrical plant there 
is scope not only 
in England but also 
in Mexico, Brazil, 
India and other 
countries, where 
mills are springing 
up in considerable 
numbers. 

There is a good 
deal of scepticism, 
and in some in- 
stances prejudice, 
existing among tex- 
tile people, and even 
amongst engineers, 
as to the advan- 
tages to be gained by 
electric driving, and it is for the members of that profession 
whose interests the ELECTRICAL REVIEW has at heart, 
to show that electric driving possesses many points of 


superiority over other systems. At the same time, it is 
folly to over-rate these systems and to claim advantages 
which only exist in the minds of those eager to sell plant 
or supply energy. ! 

That mistakes have been made in the past tending to dis- 
credit electricity as a motive power among textile manu- 
facturers is quite true, but that its use in textile work has 
come to stay and to extend very largely, is certain. 

The Institution of Electrical Engineers has interested 
itself in this subject to the extent of appointing a` special 
committee to inquire into it, and, taken as a whole, mill 
managers and others concerned are quite willing to give 
electrical engineers a fair hearing. 

One of the great arguments used in favour of electric 
driving is that greater uniformity of speed is obtained, and 
that as a consequence, the yarn is more even ; and this has 
been proved to be the case even when comparing the most 
modern steam-and electric drives. Where an engine twenty 
or more years old is in use, the fact is not open to question ; 
but electrical engineers should remember that while they 
are using the argument some engine-builder:is probably 
using the same one with effect, and the real competition is 
therefore between modern plant of both types. The same 
remark holds good, we believe, in regard to relative cost of 
steam and electric drives provided that all costs, capital 
charges, maintenance, repairs, &c., are taken into considera- 
tion in each case. In previous articles—notably, in the 
description of the electric driving at the Mersey Mills 
(ELECTRICAL REVIEW, April 29th, 1910, p. 693)—we have 
shown that the mill-owners themselves have expressed their 
complete satisfaction with the results obtained by replacing 
a highly efficient mechanical transmission by an electrical 
system; and the fact that the Ray Mills have been driven 
by electric motors from the commencement affords a striking 
confirmation of this statement. | 

There are, in most cases, three possible courses open for 
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Fig. 2.— 2,000-KW. TURBO-ALTERNATOR, STALYBRIDGE JOINT BOARD'S POWER STATION, 


the driving of a mill, viz. :—(«) Steam engine, with the 
usual rope drives; (^) electric power generated on the 


premises ; (c) electric power obtained from an outside source. 


F 
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Fig. 3.—MAIN SWITCHBOARD. 


In the case of (a) 
capital expenditure 
must be incurred 
on :—(1) Building 
and foundations ; 
(2) coal bunkers ; 
(3) boilers; (4) 
chimney; (5) 
engine ; (6) con- 
densers ; (7) con- 
densing reservoirs, 
or towers; (8) rope 
race, ropes,  &c., 
while current ex- 
penditure will be 
on: (9) coal; (10) 
maintenance 
(wages, oil, &c.); 
(11) repairs ; (12) 
water: (13) rates, 
taxes and in- 


surance, IT 
the case of (b) 
very similar items 
ery ir items Fia. 


of expenditure will 

have to be faced 

amounting probably to about the same 
as In case ( « J. 

Dealing with modern plant in each case, 
one of the important advantages of the 
electric drive over the other lies in. the 
fact that a stoppage in one portion of the 
mill will not affect the remainder, and 
in the case of this system being adopted 
in an old mill, it frequently possesses the 
advantage of lower cost, owing to the 
facility with which cables may be run 
and motors put down in out-of-the-way 
places and isolated sections of the mill, 
and also to the much lower power losses 
which take place along electric cables 
under such conditions, than along steam 
pipes. | 

In the case of (ve), however, the 
position of affairs is greatly changed, 
as the capital expenditure will be, com- 
paratively, very small: wages, rates, 
taxes and insurance will be reduced : oil 
will be considerably reduced ; and the 
coal item will disappear, all these things 
being included. and paid for as current 
expenditure in the cost of electricity. 


1. 


THREE 500-kw, THREE-PHASE TRANSFORMERS. 
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Fig. 5.—10-B.H.P, 


While the commercial advantages of 
electric driving have been amply demon- 
strated, it is not equally certain that the 
actual running cost is materially cheaper 
than that of a modern steam drive. 
Unfortunately, there is little, if any, 
satisfactory evidence on this point, though 
there are strong grounds for believing that 
it is so. Hence it is for the electrical 
engineer, and particularly the central 
station engineer, to demonstrate that, 
while costing no more, the system 
which he advocates possesses substantial 
advantages over other methods, which it 
is worth the while of a mill manager 
to obtain: otherwise, scepticism, pre- 
judice or conservatism, or a combina- 
tion of the three, may enable the rival 
system to win the day. 

Taking the case where electric power 
is obtained from an outside source, the 
chief advantages are :— 

(a) The breakdown of a motor would 
only necessitate the shutting down of 
the particular machines driven by that 
motor. 

(b) As the mains are usually laid in 
duplicate from the 
power station to 
the mill, even a 
breakdown of a main 
would not affect the 
running of the mill. 

(c) Extensions 
can be made at any 
time, and, if the full 
ultimate power re- 
quired is not needed 
at the commence- 
ment, the capital 
expenditure on 
power plant may 
thus be spread -over 
several years. In 
some . cases this 
might turn the seale 
in favour of electric 
driving, or even 
result in a financial 
gain as “compared 
with a competitive 
system. 

(d) Abatement of 
smoke nuisarice. 


MoronR DrivinGc BALE-BREAKING MACHINE THROUGH BELTING. 
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This taken by itself is not likely to receive a moment's 
consideration, but it is an advantage of real value to the 
populations of our grimy industrial centres. The amount of 
smoke emitted from our factory chimneys, even when it does 
not come ‘ within the meaning of the Act ” is a disgrace, and 
anything which will tend to reduce it should receive some 
attention at the least. 

Most of the electricity supply stations in this country are 
fairly well equipped for burning coal efficiently, and, there- 
fore, with comparatively little smoke, considering the amount 
of coal consumed. 

(e) One portion of the mill may be run overtime, or, as is 
sometimes done in the process of doubling, a section may be 
kept running continuously for 24 hours per day. 

In neither case does the power bill rise appreciably above 
the normal for a given production, whereas when power is 
generated on the premises, the cost in the former case rises to 
a very high figure, and in the latter case becomes so great as 
to be prohibitive. Electric driving under these conditions is 
à decided gain even from a monetary standpoint. 

(f) In the case of old mills electric driving may easily 
take the lead on the score of cost, as pointed out carlier in 
this article. 

Having dealt with this subject in general terms, we pro- 
ceed to describe the Ray Mills installation at Stalybridge 
(the proprietors of which are the Victor Mill, Ltd.), which 
has now been running over two years, and was specially 
built for electric driving, the current being obtained from 
the Stalybridge generating station. 
^. A general view of the mill is given in fig. 1, from which 
it will be seen that it may be ranked as a large one ; indeed, 
it is said to be one of the finest mills in the Lancashire 
district, and to possess the largest cardroom. 

The Ray Mill is one of three which have recently com- 
bined, the other two being the Victor, erected about six years 
ago, and the Premier erected about four years ago. 

The Victor Mill is driven in the usual way by a steam 
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Fic. 6.—CoRNER OF FINISHING ROOM SHOWING 100-B.H.P. Moron DIRECT COUPLED TO MAIN SHAFT. 


engine with a rope drive, and it may be remarked that the 
engine is a highly efficient one of the vertical slow-speed 
type, and runs very. steadily, thus providing a very good 
comparison with electric driving. Recently extensions have 
been made at tlie Victor Mill, and two 100-B.H.P. electric 
motors have been added as the engine was fully loaded ; 
these two motors are often running when the rest of the 
mill is idle, and illustrate, in practice, some of the foregoing 
remarks. 


The Premier. Mill is electrically-driven throughout, but 
as it has already been noticed in our columns, we propose to 
confine ourselves to the Ray Mills in the present article. 

Mill-owners in the Stalybridge district are in the for- 
tunate position of being able to obtain energy from the 
Stalybridge generating station, where the costs per unit are 
the lowest in the kingdom, so that it is not to be wondered at 


FIG. 7.—100-B.H.P. MOTOR DIRECT COUPLED TO MAIN SHAFT 
DRIVING FRAMES IN CARD Room. 


that two such first-class mills as the Ray and the Premier 
are electrically-driven. 

The Ray Mills having been specially built for electric 
driving with energy supplied from an outside source, there 
is no boiler or engine house, no chimney, no condensing 
reservoir and no rope race. These are replaced by the 
transformer house 
and the switch room, 
which will be seen in 
ilustrations, figs. 3 
and 4. 

The cables are run 
in trenches under the 
floor or are cleated to 
the walls, and the 
only space occupied by 
the electric driving is 
that taken up by ‘the 
motors and their 
switchgear, but this 
again is very small, a 
mezzanine floor made 
off as a compartment 
of about 17 ft. x 9 
ft. serving for a motor 
of as much as 250 H.P., 
and this is placed in a 
direct. line with the 
shafting near the 
ceiling. 

The current sup— 
plied to the Ray 
Mills is three-phase, 
alternating, of 40 
periods per second. 
and is delivered at 
6,000 volts: it is then 
transformed down to 
420 volts for power and 
230 volts for lighting. 

Current at 420 volts is led from the transformers to the 
switchboard, whence, after passing through meters belonging 
to the mill (as a check on the meters put in by the elec- 
tricity supply undertaking), it goes to the various motors and 
lighting circuits. The switchboard was supplied by Messrs. 
Ferranti, and presents a very handsome appearance besides 
being extremely simple in arrangement. 

The motor equipment, which was all supplied by Messrs. 
Bruce Peebles & Co., comprises the following: Four 
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250-B.H.P. motors: one 200-B. H. P. motor; one 150-B.H.P. 
motor: three 100-B.H.P. motors: one 60-B.H.P. motor: two 
10-B. H. P. motors: and two 2-B.H.P. motors. The first nine 
motors are of the slip-ring type, and are furnished with liquid 
starters: the remainder are of the squirrel-cage type and 
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SHOWING MAIN SHAFTING DIRECT COUPLED TO 250-B.H.P. MOTOR, 
CAN BE SEEN AT THE RIGHT-HAND END OF THE SHAFT, 


Fic. 9.—RiNaG Room, 


have auto-transformer starters. The total motor horse-power 
is, therefore, 1,734, there being 14 motors. 

The actual demand is at present some 1,600 H.P., but this 
will be increased soon, owing to additional machinery which 
is being put down in the doubling room. 

The following des- 
cription gives, in the 
proper sequence, the 
operations as carried 
out in the mill: 

The cotton, as it 
comes in bales from 
the cotton fields, passes 
first through the bale- 
breaker, which tears 
it into small pieces for 
conveyance to the 
stack mixings. This 
machine is driven 
through belting by a 
10-B.H.P. squirrel- cage 
motor running at 800 
R. P. M., the starting 
switch, which is of the 
auto- transformer type, 
being fixed on the wall 
just below the motor, 
as clearly shown in 
fig. 9. The cotton is 
fed on lattices from the 
mixings, and is next 
carried on lattice con- 
vevors to the three 
openers, and thence 
to the finishing ma- 
chines, of which there 
are six. 

In all of these Fic. 
processes—bale- 
breaking, opening and 
finishing—the cotton is cleared of seed, dirt and dust, and in 
the last-named process is formed into laps ready for the 

carding machinery, which, together with the conveyors, is 
driven bya 100-5. P. slip-ring motor running at 800 k. b. u., 
che starter being of the liquid type (see fig. 6). 


TO THE MACHINES, 
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8.— VIEW OF DRAWING FRAMES. &C., 
THE SHAFT IS DIRECT COUPLED TO A 150-B.H.P. MOTOR -. , — 


From the finishing machines, the laps of cotton are trans- 
ferred to the carding engines or machines. These are 
situated on the first floor where, besides 120 revolving flat 
cards, there are the drawing frames, having nine prepara- 
tions with 72 finishing deliveries in all, nine slubbers, 18 

intermediate frames, 
and 53 roving ma- 
chines. One 150- 
B. H. P. motor drives 
the cards, and two 
100 -B. H. P. motors 
drive the remainder of 
the machinery in this 
room; all three motors 
run at 600 R. P. u., and 
are provided with 
liquid starters. 

An interesting point 
about the 150-B. H. P. 
motor, and one which 
speaks well for its 
design and workman- 
ship, is the fact that 
the load on it is 
actually 200 H.P., and 

| has been so ever since it 

| was installed two years 
ago, and we are in- 
formed that neither 
this motor, nor any of 

the others in the mill, 

have given any trouble 

all the time. 

Fig. 7 shows one of 
the three motors just 
referred to coupled direct on to the main shaft from which 
the various machines are driven by belting. Fig. 8 gives a 
better view of the shafting, and some of the machinery thus 
driven. 

After leaving the roving frames, the cotton goes next to 
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SHOWING MAIN SHAFTING DRIVING THROUGH BELTS ON! 


the ring frames, and it is here that it is spun into the 
various counís as may be required. The Ray Mills are laid 
out for spinning single and double roving of what are known 
as “medium” counts. The second and third floors are 
devoted to the ring frames, there being 77 frames on each 
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floor, each frame has 482 spindles, so that there is a total 
of 66,528 spindles. Four 250-B.H.P. motors are employed 
in driving these machines, two motors being placed in 
each room. In this instance, also, the motors are direct 
coupled on to the main shaft (see fig. 9) whence the frames 
are driven by belting. We may here remark that, owing to 
the main shafts running at high speeds (viz., the speeds of 
the motors) they are considerably smaller in diameter than 
would be the case if they ran more slowly, and also the 
bearings and hangers are smaller, this gives lighter overhead 
construction altogether, and is, of course, cheaper. It is 
also claimed by some that the mill, if built with the intention 
of putting in electric drives, can itself be made somewhat 
lighter in construction, owing to this same fact, and to 
the greater freedom from vibration, as compared with rope 
driving. 

The fourth floor contains the winding machinery where 
the finished cotton yarn from the ring frames is wound into 
ball warps or beam warps as required. A 60-B.H.P. squirrel- 
cage motor running at 800 k. P. u., coupled by ropes to the 
main shaft, drives 11 ball warping and 20 beam warping 
machines. 

On the ground floor, in the doubling room, a 200-B.H.P. 
slip-ring motor running at 600 R. P. x. is arranged to drive 
20 doubling frames having 412 spindles each, and seven 
cheese winding frames with 120 drums each, though only a 
few of these machines are at present installed. 

One of the advantages of an electric drive with energy 
obtained from an outside source will shortly be very clearly 
demonstrated in the working of this room, as it is intended 
to run this machinery 24 hours per day. 

Fig. 2 is an illustration of a 2,000-Kw. turbo-generator, 
recently supplied by Messrs. Bruce Peebles to the Stalybridge 
Electricity Works, which takes its share in. supplying energy 
to the Ray and other mills, 

Our thanks are due to Mr. Robert Blackmore, chief 
engineer of the Stalybridge Electricity Works and consulting 
engineer to the Ray Mills, Ltd., to Mr. Robert Leach, the 
managing director of the mill, and to Messrs. Bruce Peebles, 
through whose courtesy we are enabled to publish the fore- 
going account of what is undoubtedly a most successful 
instance of the application of electric driving to textile 
work. 


LIGHTING and POWER NOTES. 


(Concluded from page 1026.) 
Shipley.—The Council's electricity department recently 


carried out a smart piece of installation work, only some 24 hours 
elapsing from the signing of the application for a motor outfit, to 
its being connected up in working order on the consumer's 
premises. à 

Sunderland.—At a meeting of the T.C. on the 14th 
inst, the Electricity and Lighting Committee recommended the 
adoption of the scheme of revised tariffs, mentioned in last week's 
ELECTRICAL REVIEW, and the establishment of a sales department 
in connection with the electricity supply. Alderman Bruce moved 
the adoption of the report, and referring to the proposed purchase 
of metal-filament lamps for street lighting, said that, as a result 
of their use, the energy consumption had gone down very 
much. At the end of March. 1909, the reduction in revenue was 
£ 1,392, and by the end of March, 1910, there was another reduction 
of £1,215. They did not begrudge this saving to the customers, 
but they would have to make it up by increased business. Mr. 
French seconded. Mr. Raine moved that the recommendation be 
referred back to the Committee for further consideration. With 
regard to the new tariffs. he could not see how they were going to 
get an increased revenue in that way. His house was rated on £60, 
and if they agreed to the new scale, his bill would be slightly more 
than double. The standing charge on his house would be three 
times that on a £30 house, and the charge on his father's office 
would be five times the charge on a £30 house, The scale, instead 
of inducing trade, would, in his opinion, have the contrary effect. 
He was also strongly opposed to the Corporation setting up in busi- 
ness in the way it was proposed. Mr. Weir seconded the amend- 
ment. He recommended the Corporation to see if it could not 
sell the undertaking to the Durham County Electric Supply Co. 
Alderman Bruce hoped that the report would not be sent back. 
If the scheme were adopted he was prepared to say that they 
would be able to produce a credit balance. A vote was then taken, 
and 22 voted for the amendment and the same number against it ; 
the Mayor (Alderman Sanderson) gave his emsting vote in 
favour of the Committees recommendation, — 


Tonbridge.—The U.D.C. has received the sanction of the 
L.G.B. for a loan of £820 for new plant at the electricity works. 


Torquay. Ten firms have agreed to supply fittings for 
exhibition at the new electrical showroom to be opened by the T.C., 
free of cost. 


Uruguay.—Concessions have been granted to Messrs. 
Silveira Hermanos for 25 years for electric lighting in Melo, and to 
Messrs. Carbonell & Co. for 20 years for electric lighting in 
Trinidad (Uruguay). Board of Trade Journal. 


Uttoxeter.—The U.D.C. has referred to & Committee an 
E.L. scheme submitted by Mr. P. W. Tiddeman, of Stoke-on-Trent. 
Mr. Tiddeman assures the Council that the scheme will not involve 
any burden on the rates, but will be a remunerative undertaking. 


Warlingham.—The P.C. has asked the Urban Electric 
Supply Co. to submit terms for public lighting, which is at present 
done by gas. Š 


West Bromwich.—The T.C. has decided to offer, for 
the exterior lighting of shops, a fitting containing four 50-C.P. 
metallic-filament lamps at 13s. per quarter, this payment includ- 
ing the fitting and maintenance of lamps and current for 600 
hours per annum. For additional lighting hours the charge is 
to be ld. per hour. 

The T.C. has received the sanction of the L.G.B. to loans of 
£4,000 for mains extensions, £5,112 for boosters, switchgear and 
extensions to generating plant. | 


Whitby.—The North Riding Education Committee has 
decided to have the new secondary schools lighted by electricity, 
which will be supplied by the U.D.C. 


TRAMWAY and RAILWAY NOTES. 


Barton (near Manchester).—The R. D. C. has decided 
to dissent from those clauses of the proposed bill to be introduced 
by the Manchester Corporation, which provide for an extension of 


time for the construction of tramways at Davyhulme and South 
Barton. | 


Continental Notes.—ITaLy.—It is intended to intro- 
duce electric traction in the near future on the Mont Cenis railway 
as wellas on the Giovi line (Pontedecimo-Bussala), through the 
Ligurian Apennines. The Italian State Railway authorities have 
erected, for the working of the Giovi railway, & steam-power station 
near Genoa, whilst the supply of current for the operation of the 
Mont Cenis line will be obtained from the Chiomonte hydro-electric 


works belonging to the city of Turin. Another line between 


Piemont and Liguria—the Ceva-San Giuseppe-Savona—is to be 
converted to electric traction, and the 14,000 Kw. required for its 
working will be furnished by the Società Riviera di Ponente R. 
Negri. A contract has also been concluded between the State 
Railways and the Adamello Co. for the delivery of 2,000 Kw., which 
is to serve as stand-by for the State Morbegno power station when 
the Milan-Lecco line, which is a feeder of the Valtellina railway, is 
electrified in the near future. The Dinamo Co., which furnishes 
power to the Swiss Federal Railway Administration for the opera- 
tion of the Simplon railway, is also to supply energy to the Italian 
State railways for the working of the Varesini lines, when the 
steam power station at Tornavento, which has high costs owing to 
the difficulties incidental to the provision of coal, will be shut 
down. It is also intended to employ electric traction in the south, 
on the Naples-Avellino railway, as well as on a number of secondary 
lines closely associated with the Società Italiana A.E.G.-Thomson- 
Houston. 

HUNGARY. The Buda-Pesth Tramway Co. is about to spend a 
sum of 545,000 marks on the purchase of 20 new electric cars, the 
Ministerial confirmation having been obtained. 

At Langugest, in Bohemia, and at Wioclawk, in Poland, the 

establishment of electric tramways is contemplated.— Elektrotechnik 
und Maschinenbau, 
. HOLLAND.—The Eerste Groningen Tramweg Maatschappij has 
decided to convert to electric working its horse-drawn service 
between Suidbrock and Ter Appel, at an estimated cost of 1,500,000 
florins, which includes the rebuilding of several bridges.— Herve 
Pratique de l Electricité, 


Dundee.—Important tramway extension proposals are at 
present before the T.C. Mr. Peter Fisher, the tramway manager, 
reported to the Tramway Committee that the extension of the 
Blackness Road route to Glamis Road, a distance of 1,200 yd., 
including overhead equipment, would cost £4,550. He thought the 
line would be a great convenience to the increasing population on 
the route of the proposed extension. It was agreed to recommend 
the Council to proceed with the extension. Regarding a proposal 
for an extension at Lochee to the burgh boundary at an estimated 
cost of £2,640, it was agreed to leave this scheme for a time. 


Glossop-Marple.—A project for the construction of 
about 5$ miles of tramway from Glossop to Marple Bridge is under 
tion. The 1euts vroposed ja through Charlesworth, 
Chisworth and Cornstall Road, 
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Greenock.—The Law and Parliamentary Committee of 
the T.C. has decided to apply for the sanction.of the Secretary for 
Scotland to an increase of £22,000 in the borrowing powers of 
the Corporation, in order to carry out the scheme of extension at 
the local electricity works. The scheme includes the extension of 
the present buildings and the installation of two large boilers and 
a steam turbo-generator. F 


Halesowen: —At the monthly meeting of the U. D. C. 
last week an important report was submitted. respecting the pro- 
posed light railway, over which. there has been considerable 
correspondence for some time. The Light Railway Committee of 
the Council reported that on November 9th a letter was received 
from the Parliamentary agent for the Light Railways Order stating 
that the Commissioners adjourned a local inquiry to enable the 
Birmingham Corporation to submit a olause for insertion in the 
Order to the Commissioners and the promoters. After consider- 
able delay the Corporation intimated to the Commissioners that 
there were difficulties in adjusting a satisfactory clause, and 
proposed that it ishould be allowed to deposit a draft order 
authorising the Birmingham Corporation to construct Railway 
No. 5. The Commissioners agreed to this, subject to the insertion 
of clauses for the protection of the Halesowen undertaking. The 
Birmingham Corporation then deposited an order, but without any 
clause for the protection of the undertaking. The Commissioners 
were then applied to for facilities to the promoters of the 
Halesowen Order to appeal to the B. of T. against the decision of 
the Commissioners, and after considerable correspondence and delay 
the Commissioners decided, as the promoters of the Halesowen 
Order were not prepared to assent to the promotion by the Corpora- 
tion of their Order, that the Order could not be proceeded with, 
but that the Halesowen Order might be proceeded with except 
insofar as it sought to authorise Railway No.5. The Committee 
recommended that the clerk should writé to the Light Railway 
Commissioners therefore, pressing them to grant Railway No. 5 to 
the Halesowen Light Railway Co.—Mr. Hadley. moved the adoption 
of the Committee's report, and expressed the hope that the Council 
would do everything possible to support the efforts of the Halesowen 
Light Railway Co.—The clerk (Mr. E. H. Grove) said that the Com- 
mittee had submitted a fresh application to the Commissioners, 
which provided for an altered scheme, and which would not allow 
any opposition from Birmingham. He added that he had received 
objections to the scheme from the Smethwick T.C., and the Oldbury 
U.D.C.—Mr. Hadley said the delay in carrying out the work was 
due to the interference of outsiders.— The report was adopted, and 
it was decided to support the Halesowen Light Railway Co. in its 
efforts to carry out the scheme. | 


Handsworth.—The U.D.C. has given instructions for 
plans, sections and specifications to be prepared for the re-con- 
struction of part of the cable tramway and conversion to electric 
traction on the overhead system 


Hindley.—The U.D.C. has resolved to dissent to the 
proposed Bill to be promoted by the South Lancashire Tramways 
Co. in the next session of Parliament. 


Llandudno.—At the monthly meeting of the D.C., the 
chairman (Mr. E. Bone) said that he and the clerk recently met a 
director of the Electric Tramway Co., upon whom they urged the 
importance of the penny fare for bringing passengers into the heart 
of the town from Craigydon and from West Shore. The Council 
had before it an application from another company for licences for 
motor-'busea on which more satisfactory penny stages would be 
provided. Something of that kind, he said, would bring about a 
change in the attitude of the Electric Tramway Co. more quickly 
than moral suasion. The clerk read a letter from the B. of T. 
enclosing a communication received by the Board from the Electric 
Tramway Co., suggesting that, the new penny stages had the 
approval of the Council. The chairman said that was incorrect, as 
the two stages he had mentioned did not meet with the approval of 
the Council. It was decided that a communication to this effect be 
forwarded to the B. of T. 


London,—L.C.C.—In connection with the tramways 
plant, it has become necessary to install new H.T. switchgear in 
place of existing gear at the Camberwell and New Cross sub- 
stations, this gear being some of the earliest installed, which does 
not comply with the recent regulations of the Factory and Work- 
shops Act. The Highways Committee puts forward an estimate of 
£5,000 for the work, which cost will be charged to renewals. 
New switchgear and alterations to existing H.T. switchgear for 
controlling the cables between Holborn and Elephant and Castle 
sub-stations are proposed at a cost of £000, and other switchgear 
for electric lighting at the Wandsworth and New Cross car-sheds, 
the Kingsway subway and the tramway offices in Belvedere Road, the 
estimated cost amounting to £4,500. The Finance Committee, in 
reporting on the above, comments on the fact that plant installed 
so recently as 1903 is now out of date, when less than one-third of 
the period of repayment has expired. 

The Council has agreed to pay £309 to the Brighton Railway Co., 
and £57 costs, which constitutes the award of the arbitrator in 
connection with the railway company's complaints as to the inter- 
ference with its signalling arrangements by the Council's tramways 
at Tulse Hill and Norwood. 


Morecambe.— The directors of the Morecambe Tramways 


Co. propose to substitute motor for horse traction on the company's 
system. 
Assent, 


~; 8 
- 
e 
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The Bill authorising the change has received the Royal 


PNE TE ’ 


: Manchester.—The question of eight hours a day for 
Manchester tramway men was under consideration by the Tramways 
Committee on Tuesday. For some time the men have been 
agitating for a limitation of their working day to eight hours, and 
notonly have representations been made to the Committee, but the 
City Council has discussed the matter. The Committee, however, 
has always opposed alteration on the ground that if an eight-hour 
day were given to the men, the Committee could not hand over to 
the relief of the city rates the large amount it is in the habit of 
contributing. The Workmen Committee of the Corporation on 
Tuesday afternoon further considered the question of granting an 
eight-hour day to Corporation employés, and endorsed the recent 
decision of the Council against granting the concession. 


Nottingham.—The Corporation electric tramways now 
link up every portion of the city, the latest addition to the system 
—the Carlton Road route—being now in public use. The new. 
section caters for the Sneinton district, the most densely populated 
of the city’s suburbs, and meets a long-felt want. The formal 
inspection by the B. of T. Inspector took place on Friday morning; 
and the public service commenced in the afternoon. 


. Oxford.—According to the Light Railway and Tramway 
Journal, the electrification of the tramways is postponed indefinitely, 
as little hope is entertained as to the profitable conversion of the 
line into a part-trolley and part-conduit system, as provided for by 
the Act. l 


Quarry Bank,—The B. of T. has extended until June 
next the period for carrying out the Light Railway Order for the 
construction of tramways in the Quarry Bank, Brierley Hill and 
Rowley Regis districts. — 


Rawtenstall.—At the monthly meeting of the T.C. on 
the 15th inst., the electrical engineer reported as to the progress of 
the electrical portion of the new tramway along the Whitewell 
Valley, submitting cable certificates from Messrs. W. T. Glover and 
Co. and a letter from Messrs. Clough, Smith & Co. stating that the 
whole of the works comprised in their contract had now been 
completed. It was resolved that the construction of the per- 
manent way be proceeded with, and that a special sub-Committee be 
appointed to fix a suitable date for the opening of the new tram- 
way, and for the inspection of the B. of T. 


Scarborough.—Mr. Gripper and Dr. Dale (directors), 
with Mr. W. E.“ Nicholl (secretary and manager), representing 
the Scarborough Tramways Co., waited upon representatives of the 
T.C. on Tuesday night, when a conference took place on the dead- 
lock with regard to the running of a winter service. The Corpora- 
tion had previously declined to make up any loss sustained by the 
Tramways Co. by the running of a winter service. Amongst other 
matters of détail discussed at this conference, the representatives of 
the company asked that the Corporation should relieve the latter of 
the maintenance of certain portions of the track. The Corporation 
representatives did not give much hope that the request would be 
entertained, and they will submit a report upon the conference to a 
meeting of the Streets and Buildings Committee, which consists of 
all the members of the Council. N 

The T. C., in committee, has decided to proceed against the 
Tramways Co. for non-compliance with the B. of T. orders to run 
a limited service of cars during the winter. Under the terms of 
the Scarborough Act the company is liable for a penalty of £5 for 
each day on which the cars are not running. 


. South Bank.—The U.D.C. has decided, in order to pro- 
tect its own interests, formally to dissent to the application of the 
Imperial Tramway Co. for an extension of time for extending thé 
tramways in the district. 


Sutton-in-Ashfield.—The promoters of the Notts. and 
Derbyshire Tramways Order, 1893, have applied for permission to 
abandon certain portions of the scheme, and for an extension of 
time for carrying out other portions, 


V.S, A, —Somewhat of a novelty in its way is the decision 
of a Pennsylvania inter-urban traction system to establish a height 
limit in place of the usual age limit for determining childrens 
fares. According to Electric Traction Weekly, this company has 
had a gauge line painted round the interior of the car at a height 
of 45 in. above the floor: in case of dispute the youngster 
heads the line, and if taller than 45 in. he pays full fare. Our 
contemporary considers that this is a much fairer proposition than 
the age limit, because the cost of handling a person is dependent 
upon size and space occupied, and height is a better index as to 
weight than age, even if it were possible to verify the latter. 

An accident of an extraordinary and disastrous character, 
resulting in the death of nine persons and injuries to over 200 others, 
was caused by an explosion at the New York Central Railways 
power house in Fiftieth Street and Park Avenue. It is reported 
that during the charging of the storage cylinders on a train with 
Pintsch gas, the feed pipe broke and the escaping gas became 
ignited by sparks from an adjacent live rail; a dynamite explosion 
followed, and this wrecked a number of boilers in the power house, 
and demolished the building itself. A passing tramcar and other 
vehicles were wrecked, and buildings within half a mile radius were 
more of less severely damaged, N non 
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TELEGRAPH | and TELEPHONE NOTES. | 


Atlantic Cable Amalgamation, — The persistent 
rumours regarding the formation of an Atlantic Cable Trust came 
to & head last week-end, when the chairman -of the Executive 
Committee of the Western Union Cable-Co., Mr. E. T. Hall, on the 
eve of returning to the United States, announced that arrangements 
had been completed according to which the affairs of the Western 
Union Co. and of the Anglo-American Cable Co. would in future be 
conducted under common management. The result of this amal - 
gamation is to give the Western Union Co. control over seven out 
of sixteen existing Atlantic, cables. Mr. Hall also stated that the 
P.M.G. had agreed to the proposition to charge half-rates for 
messages in plain language, and had granted landing rights for the 
Western Union's new cable, 

Mr. C. H. Mackay, president of the Commercial Cable Co., which 
has five cables, on learning the news, said that his company was 
now the sole competitor with the associated companies, and that it 
would not enter into any combination. 

An official has stated that no actual amalgamation has taken 
place -only a working agreement. Nevertheless, it seems clear 
that all the Atlantic cables landing in this country are now under 
American control. The Western Union Co. has guaranteed in 
perpetuity the payment of 31 per cent. on the capital (£7,000 ,000) 
of the Anglo-American company. 


Cables Broken.—As the result of an earthquake in 
the sea south of Zanzibar, four of the Eastern Telegraph Co.'s 
cables between that island and Durban were broken on Decem- 
ber 13th. \ Eu 


Cape Town,—The Union e has decided to 
erect a wireless telegraph station in the Cape Peninsula. The site 
selected is at Slangkop, near Kommetje. A contract has been 
entered into with the Marconi Co. and it is expected that the 
station will be in working order in a few months. 
b-KW. station and will have a day range of 400 miles, while at 
night the range will be from 600 to 1,600 miles. 


Siberia,—A system of wireless telegraphy has just been 
established between Nikolaiefsk and Petropavlovsk in Kamschatka. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. — January 4th, 1911. Three multiple 
switchboards, for the P. M. G. 8 Department in New South Wales. 
See Official Notices November 4th. 

January 4th, 1911.— Iron poles, ironwork, and switchboards, for 
the P. M. G.'s Department in Queensland. See Official Notices " 
November 18th. — 


January 10th, 1911.— Telephone cable, for the P.M.G.'s pert: | 


ment in Victoria. See "Official Notices " November 18th. 

January 10th, 1911.— Contacts and condensers, for the P.M.G.'s 
Department in Victoria. See "Official Notices " November 18th. 

January 21th, 1911.—Wire, twisted pair, for the P.M.G.’s Depart- 
ment in Victoria. See "Official Notices " December 2nd. 

January 25th, 
P.M.G.'s Department in New South Wales. See Official Notices” 
December 2nd. 


January 25th, 1911.—Insulators wire, &c., for the P.M.G.'s. 


Department in South Australia. See Official Notices Dec. 2nd. 
February lst, 1911.— Testing equipment, for the P.M.G.'s Depart- 
ment in New South Wales. See Official Notices " December 9th. _ 
February 7ta, ee — 250 indicators, for the P.M.G.’s Depart- 

ment in Victoria. See "Official Notices” December 16th. 


March 7th, 1911.—Eleven sections of a branching multiple. 


magneto lamp-signalling switchboard, for the P.M.G.'s Dopsrument: 
in Victoria. See Official Notices" December 16th. 

March ]4th. 
Thursday Island and Papua, for the P.M.G. of Australia. See 
“ Official Notices to-day. 


April 18th, 1911. - One common- battery switchboard, for the 
E M. G.“ Department in Western Australia. See Official Notices 
to-day. i 


MELBOURNE. e 22nd. 1911. 
Specification, conditions, &c., at the City Surveyor's office, Town 
Hall. 

SYDNEY. —J anuary 23rd. Two 750-Kw. units for Newtown sub- 
station for the Government Railways. Particulars at Electrical 
Engineer's Office, 61, Hunter Street, Sydney, N.S.W. 

WESTERN AvusTRALIA.—February 28th. Electrical pumping 
machinery for the Minister of Public Works. Conditions, &c. (one 
guinea) from the Contractors’ Room, Public Works Office, Perth. 


Belgium.—January 4th. The Belgian Post and Tele- 
graph authorities at La Bourse, Brussels are inviting tenders for the 
supply and fixing of a loni gnatus of DESC RD: in Tus 
Liége district. 3 


It will be a. 


1911.— Portable petrol-driven winch. for the 


1911.— Installation of wireless telegraphy see 


2,000 steel tramway plates, 


December 27th.-—Tenders for the supply and fixing of the over- 
head equipment of electric tramways in Brussels are invited by 
the Société Nationale des Chemins de fer. . Vicinaux, of Brussels.— 
Elek. and Másch. ` | 


Bury.—January 4th, 1911. For supply and erectiori ot 
tollowing niaterials in connection with Chamber Hall Power Station, 
viz :— (a) Steel steam pipes, valves and accessories, (5) cast-iron 
pipes, valves and accessories. Specifications and forms of tender 
from S. J, Watson, electricity works Bury ; ; deposit, £1 1s. return: 
able). 


Cape Town.—March ist, 1911. "Tenders. are invited 
for the installation of a system of ventilation, heating and cooling 
in the new Law Courts. Information from the architects, Messrs. . 
Hawke & McKinlay, Rhodes Buildings, Cape Town, and the High 
Commissioner of the Union of South Africa, 73, Victoria Street, 
London. Tender to the Controller and Auditor-General, Parliament 
Street, Cape Town. i ps 


Carlisle,.—December 27th. sipping and W 
jointing 600 yards 25 concentric paper-insulated and léad-covered 
cable, for the Corporation. See Official Notices " to-day. - 


Denmark, — January 16th, 1911. One 4,000- KW. 
turbo-generator, with condensing plant, for the municipality, of. 
Copenhagen. See "Official Notices.” to-day.. 


East Ham,—December 30th. One 1 000. KW. triple- 
expansion medium-speed steam engine and e and one 
evaporative condenser, with air and circulating pumps, piping, &c., 
for the Corporation. See Official Notioes December 9th. | 


Haslingden.— The new Infirmary being erected. by the 
Haslingden Guardians is to be illuminated by electricity, and on 
December 15th it was decided to take steps to secure tenders. © 


Leek.—The U. D.C. has instructed the surveyor and elec- 
trical engineer to the prepare plans and obtain tenders for a cooling... 
tower and tank for circulating water. 


Leytonstone. December 30th. Electric lighting instal- 
lation at the new County High School, Forest Road, for the Essex 
Education Committee. See Official Notices December 9th. 


Llandudno.— December 24th. (a) Motor-driven induced- 
draught plant, (^) mechanical stokers for one Lancashire and one 
Babcock boiler, for the U.D.C. See Official Notices Dec. 9th. 


London, — ISLINGTON. J anuary 12th, 1911.  High- 
tension switchboard for the Borough Council Electricity Works. 
See Official Notices November 25th. 

January 10th, 1911.— High and low- tension switchgear. See 
“ Official Notices " December 9th. 

HACKNEY.—January 4th. Installations of telephones in Pavilions 
A and B, at the Infirmary, High Street, Homerton, and removal of 
existing installation in Pavilion A, for the B. of G. See Official 
Notices December 16th. 


Manchester.—January 9th. The Tramways Committee 
invites tenders for special (permanent way) trackwork. | 


Portuguese West Africa. March 25th, 1911. The 
municipal authorities of San Thomé, Portuguese West Africa, are 
inviting tenders for the concession for the establishment of a 
central generating station for the supply of ida energy for 
lighting and power purposes in the town. ; 


Salford.—January 16th. Steam-driven air-lift pumping 
plant, for the Corporation electricity NOR See Official Notices 
December 16th. 


Shanghai. January 4th, 1911. Two turbo-alternators, 
2,000 to 2,500 KW., with condensing plant, and four water-tube 
boilers, with integral superheaters, mechanical stokers, economisers, 
&c., for the Municipal Council. See Official Notices Dec. 9th. 


Sheffield.— December 30th. Building work for extension 
to Neepsend power station, for the Corporation: See Official 
Notices " December 16th. f 


Shotley Bridge —January 9th, 1911. Two high-speed 
engines and generators, switchboard, battery, and wiring for about 
500 lights, at the new buildings on Whinney House Estate, for the 
Gateshead B. of G. See " Official Notices " to-day. 


Spain.— Tenders have just been invited by the municipi 
authorities of Socuellamos (province of Ciudad Real) for the con- : 
cession for the electric lighting of the town goring. a period of 
15 years. 


Taunton.— 2, 500-volt single-pole switches and fuses, for 
the Corporation. See “ Official Notices " to-day. 


Todmorden.—January 11th, 1911. Wiring and fittings 
for the Town Hall, inclnding conversion of gas e for the 
Corporation. See Official Notices to- day. 


Turkev.— March 14th. H. M. Consul-General at Con- 


stantinople (Mr. H. C, A, Eyres) reports thut the Turkish Ministry 
of Public Works invité tenders for a concession for the construction : 
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and working of electric tramways in Adana, and for a concession 
for the distribution of electrical energy in the vilayet of Adana. 
The concessionaire will have the right to erect hydro-electric works 
on the banks of the upper Seiboun Tchai river. Tenders to be 
addressed to ‘‘ Monsieur le Ministre du Commerce et des Travaux 
Publica,“ Constantinople, from whom the conditions, &c., can be 
obtained on payment of 9s. 

Local representation ia essential in the case of Turkish Government 
contracts. A list of British commission agents established in Con- 
stantinople may be obtained by British firms on application to the 
Commercial Intelligence Branch of the Board of Trade, 73, Basing- 
hall Street, London, E.C.— B. of T. Journal, 


CLOSED. 


Bolton.— The Tramways Committee has accepted the 
following tenders :— . 
Messrs. T. W. Ward.—For old rails. 


Mr. John Cla: kson.—For scrap steel. 
Mesars. W. A. Musgrave.— For scrap copper and brass. 


The Watch Committee has accepted the tender of Messrs. T. 
Francis & Son for electrical fittings for the Fire Brigade Depart- 
ment. 

The Electricity Committee has accepted the tender of Messrs. 
Musgrave & Son for a dome in connection with the condensing 
plant at the electricity works, and the tender of Messrs. W. H. 
Allen & Co., Ltd., for a pump. 


Colwyn Bay.—The U.D.C. has accepted the tender of 


Mr. Bertram Thomas, of Manchester, for switchgear at the elec- 
tricity works, at £84. 


| Dewsbury.—The Building Committee of the Dewsbury 
and District Infirmary Board has accepted the tender of Mr. Foggo, 


Dewsbury, for the electric lighting of the new extension and the 
supply of two fans. 


Glasgow.—Messrs. Brown & Young, of Glasgow, have 


secured the contract for the lighting of the Day-workers' Block at 
Ruchill Hospital, their offer being £57. 


Government Contracts.— The following tenders have 


been accepted during the past month by the Government depart- 
ments named :— 
: Wak OFFICE. 
Works services, installation of electric light, Deepcut.—G. E. Taylor & Co. 
InpiA OFFICE STORES DEPARTMENT, i 

Cella, — Siemens Bros. & Co. 

Dynamo.—General Electric Co. 

Meters.— Lancashire Dynamo, &c., Co. 

Sounders.— British Insulated and Helsby Cables, Ltd. 


Crown AGENTS FOR THE COLONIES. 
Boilers.—Babcock & Wilcox, Ltd. 
GENERAL Post Ori cz. 


Telegraphic apparatus.—Gell Telegraphic Appliances Syndicate, Ltd. 

Core paper cable.—Callender's Cable and Construction Co., Ltd.; Johnson 
and Phillips, Ltd. 

Retardation coils.— Western Electric Co., Ltd. 

Flexible cords.—British Insulated and Helsby Cabler, Ltd. 


O AR Ltd.; Doulton & Co., Ltd.; Taylor, Tunnicliff and 
0 


Telegraph paper.—Colley’s Patents, Ltd.; Waterlow & Sons, Ltd. 
Bi protectors.e Siemens Bros. & Co., Ltd. 
Bell receivers.— British Insulated and Helsby Cables, Ltd. 


Telephone bell sets.—British Insulated and Helsby Cables, Ltd.; Inter- 
national Electric Co. 


Equipment local telephone exchange, Cubie Street, Glasgow.—Western 
Electrio Co., Ltd. 


Shuttle Street, Glasgow.— Western Electric Co., Ltd. 

Sutton, Surrey.— Western Electric Co., Ltd. 

Prince Edward Street, Crosshill, Glasgow.—Western Electric Co., Ltd. 
Orrick or Works, 


Carbons for are lamps.—General Electric Co., Ltd. 


Leek. — The Lighting Committee has accepted the 


tender of Messrs. Lambert Bros., of Walsall, for tubes and fittings 
for 1911. 


London.— L. C. C.— The Fire Brigade Committee received 
the following tenders for charging apparatus at the new fire 
stations erecting at Bow and Browley-by-Bow, for the electrically- 
driven motor (escape) vans :— i 

Electric Construction Co., Ltd. pecie 
. Lancashire Dynamo and Motor Co., Ltd. 


General Electric Co., Ltd. .. 
Wright & Wood, Ltd. 


(recommended) £260 
ee ae ee 281 


ee as ees ee 993 
o. LÀ ee ee 804 


Rawtenstall.—Thlhe T.C. has accepted the tender of the 
executors of Joseph Birtwistle, of Waterfoot, for installing the 
electric livht at the refuse destructor. lamp department, store- 
rooms, offices. stables and horsekeeper’s house, &c.. at the central 
depot, and the stables, offices, fire station, &c., at the Clarkeholnie 
depot, 


Sunderland,—The T.C. on 14th inst, accepted the 
following tenders :-— 


Siemens Bros.— 300 metallic-flament lamps for street lighting. 
Messrs. Feranti.— Oil break switch for turbo-generator. 


Whitehaven.—The T.C. has accepted the tender of 


Messrs. David Burns & Co., of Whitehaven, for the installation of 
the eleotrio light at the hospital. Nor Peete. Y. x 


FORTHCOMING EVENTS. 


Royal institution.— Thursday, December th. At 8 p.m. Lecture, adapted to 
a juvenile auditory, on Sound: Musical and Non-Musical, by Prof. S. P. 
Thompson. (Lecture I, Production of Sound.“) 


Saturday, Deeember 81st. At 8pm. Lecture on “Sound,” by Prof, 
8. P. Thompson. (Lecture II, Transmiesion of Bound.") 


Association of Mining Electrical Engineers (South Wales Branch). — Saturday, 
December 31st. At 3.90 p.m. At the Hotel Metropole, Swansea. Resump. 
tion of discussion on The Inspection and Repair of Electrical Plant 
Underground,’’, 


NOTES. 


The Compliments of the Season !—Ordinarily, by 
the dictates of the calendar, we defer our retrospections until 
the festive spirit of the Christmastide has fled. We may, however, 
be permitted to remember, as aiding the proper mood of the 
moment, that the Christmas of 1910 comes as a crowning-point of 
a very satisfactory 12 months enjoyed by many connected with the 
electrical trade. Surely to these we may wish A Very Merry 
Christmas To those who, in special departments, have not booked 
all the business they expected to receive—well, surely, too, we may 
wish these to have a merry Christmas as a compensation, forgetting, 
for a few days at least, that there are such evil influences as cut 
prices and foreign competition in the world. For the general 
rank-and-file who have been engaged in steady, continuous 
conscientious work, professional and industrial, connected with 
electrical engineering affairs—these are as likely as any to have an 
enjoyable season, because they have not the same personal anxiety as 
the two preceding classes. These lines are not in time to reach our 
foreign readers with a word of Christmas cheer from their friends 
at Home, but the ELECTRICAL REVIEW wishes allof its supporters 
in foreign parts one of the happiest and most prosperous new years 
in 1911. : 


Electrical Fatalities,—The Manchester City Coroner 
on Monday held an inquiry into the cause of the death of Hatry 
Wood (20), of Brook Street, Hulme Hall Lane, Miles Platting, a 
sub-station assistant in the employ of the Manchester Corporation 
Electricity Department, who died in Ancoats Hospital on Saturday 
as the result of burns. Wood on Sunday, December 11th, was sent 
to clean an electrical machine at the Metropolitan Amalgamated 
Carriage and Wagon Co.'s works in Ashton Old Road, and shortly 
afterwards he was observed staggering towards the lodge with 
nearly all his clothing burnt off, and suffering very severely from 
burns. It was afterwards found that a high-tension switchboard 
in the power house had been touched, though Wood had received 
definite instructions not to interfere with that portion of the 
apparatus. In evidence it was stated that Wood had no right to 
meddle with either the high or low-tension switchboards, but for 
some reason or other he had removed the cover of the high-tension 
board where there was a voltage of 6,500. He must have touched 
this and got the full shock, for besides burning the man one of 
the cables had been burnt away. Mr. Bolton, the superintendent 
engineer to the Corporation electricity department, stated that to 
remove the cover of the high-tension switchboard Wood had used 
a key. The key was secreted in the telephone box in the power 
house, and how he ascertained that it was there no one knew. In 
any case the deceased was acting against instructions. A verdict of 
“ Accidental Death was returned. | 

The death occurred on Sunday, at Ossett, Yorkshire, of Sydney 
Henshall, an electrician, who for the past 16 months has been 
employed at the Ossett electricity sub-station near Leeds. He had 
been engaged in cleaning dynamos (10,000 and 20,000 volts), when 
he received a shock, and death took place almost instantly. He was 
2] years of age, and had written a letter on Saturday night for his 
parente in Oldham, telling them he would be home at Christmas. 
and he intended posting it after he had finished work. Deceased 
was employed by the Yorkshire Electric Power Co. 

An inquest was held at Grassmoor on December 13th into the 
cause of death of Frederick Toseland (30), a motorman at the 
Bond's Main Colliery. A labourer (David Naylor) at the colliery 
said that deceased, who worked with him, said that he was going 
to oil up. He then turned his eyes towards the switch. which he 
generally did, and climbed up on to the platform of the motor. 
Suddenly witness heard him cry Oh! and, looking up, 84 
Toseland clinging to the naked wires, with his feet still on 
the platform. He went up to Toseland, and was about to pull him 
off the wires, but the current threw him back, and had witness not 
quickly caught hold of some iron girders he would have tumbled 
down. He then shouted to another man, and as soon as the power 
was turned off, Toseland fell back into witness's arms. In reply to 
questions by the Coroner. witness (according to the report 10 S 
Shefield Daily Telegraph) said he noticed that when Toselam 
climbed up, the switch was in a vertical position, and thus there 
should not have been any power on the wires. Thomas John 
Evans, slack washer at the colliery, said that the switch at the 
time of the occurrence was off and the motor was standing, 
He could not account for the power in the wires. He 8 
artificial respiration for half an hour, without avail. n : 
Ohappell, electrica] engineer to the Staveley Coal and Tron Co. 
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said that if the switch had been in a vertical position, as stated, no 
current could possibly have passed through the wires, The only 
feasible explanation he could give was that the switch had. been 
slightly touched, and so caused the current to pass through the 
wires. Dr. O' Farrell said the cause of death was heart failure, and 
this might have been brought about from a sudden electric current 
passing through the system. Dr. Godwin Chase, who had made a 
post-mortem examination, said there was considerable disease of 
both lungs. The cause of death was failure of the right side of the 
heart, which might possibly be attributed to the passage of an 
electric current through the body. On the other hand, it might 
have been caused otherwise. At all events, Toseland must have 
had a sudden strain on his heart. The Coroner said the evidence 


was most conflicting. It seemed to him the only interpretation to. 


be put on the evidence was that the switch could not possibly have 
been straight, but was a couple of inches or so out of the vertical. 
There was, without doubt, & current passing through the wires. 
The verdict stated that death was due to Shock caused by the 
accidental passage of electricity through the body." 


Late Legal.— LA RabiaNT Co., Ltp.—In the Chancery 
Division on Wednesday, December 21st, Mr. Justice Eve had before 
him a motion in re La Radiant Co., Ltd., Cousin v. The Company. 
Mr. R. J. Woodfin said he appeared for the plaintiff, a debenture- 
holder, and he asked for the appointment of a receiver and manager. 
The amount of the debenture was due. The company were carrying 
on an electric oven business at Montimer Street, London, receiving 
orders and passing them on to makers. There was a considerable 
number of goods on the premises, and it was essential for the pre- 
ser vation of the debenture-holders' security that a receiver and manager 
should be appointed. Counsel proposed the appointment of Mr. 
Philip E. Farr. His Lordship granted the application, appointing 
Mr. Farr receiver and manager with liberty to act at once, but not 
to continue to act as manager after January 31st next without the 
sanction of the Court. 


‘opper.—Messrs. Merton’s circular for mid-December 
shows a further reduction of 1,291 tons in the visible supplies, 
which is at a lower rate of withdrawal than has prevailed since 
February, the average being a decrease of 3,000 tons per month. In 
this case the increase in quantity afloat from Australia (450 tons) is 
more than balanced by the decrease in that from Chile. Supplies 
from North America to England are up, registering 6,235 tons to 
English ports and Havre, and 6,203 tons to the rest of Europe. The 
average to the former for the past 12 months has been only 6,813 
tons per month, the rest of Europe taking 17,400 tons per month. 
Spain and Portugal are low with 508 tons: and both Chilian and 
Australian shipments are below the average. Deliveries, at 18,612 
tons, do not indicate a high figure for the whole month. American 
visible supplies for November 30th stood at 58,210 tons, a reduction 
of 3,960 tons on the preceding month. The average reduction since 
J uly has been 4,492 tons per month. 


Institution and Lecture Notes,— INSTITUTION OF 


Post OFFICE ELECTRICAL ENGINEERS (METROPOLITAN CENTRE). 


At a meeting of this Centre, held on Monday, 12th inst., at the 
Northampton Institute, Clerkenwell, Mr. J. G. Lucas, of the Head- 
quarters Staff, gave a paper dealing with the result of some exten- 
sive investigations which had been carried out in practice and 
under laboratory conditions in connection with the ordinary types 
of signalling batteries used by the British Post Office and other 
telephone administrations. 

In dealing with the porous-pot Leclanché type of cell, Mr. Lucas 


showed that the text-books were very much out of date on this 


question, and that modern telephone requirements could be met 
much more economically by modifying the sub-division of the 
manganese dioxide and carbon in the porous pots. In the case of 
even such small current-discharge rates as 40 milliamperes, the 
result of the modifications was shown to decrease the total working 
costs by not less than seven times ; whilst at discharge rates higher 
than 10 milliamperes, the decrease in costs was shown to be much 
greater. The agglomerate form of Leclanché battery, Mr. Lucas 
pointed out, was an expensive type, and the possible advantages 
which may be derived by its use were not commensurate with this 
expense. 

In connection with the use of dry cells as at present designed, 
the investigations went to show that the chief difficulties and 
expense lay in the fact that, for discharges which must necessarily 
be spread over several months, the full use could not be made of 
the chemical energy vested in the materials used in these cells, 
owing to the sudden rise, after a time, in the internal resistance. 
Details were given of experimental cells, the behaviour of which 
indicated that the difficulties were not insuperable. 

As the free ammonia gas evolved from Leclanché cells is found 
to seriously affect the metal work of telephones and to act 
deleteriously upon secondary cells, Mr. Lucas gave details of satis- 
factory experiments which had been conducted with an electrolyte 
of manganese chloride instead of the usual ammonium chloride 
solution. He pointed out the practicability of sealing up the 
battery compartments in connection with cells charged with man- 
ganese chloride solutions, and the consequent reduction in loss by 
evaporation as compared ‘with ammonium chloride solutions. 

In comparing the costs and efficiencies of the various batteries 
for subscribers’ speaking purposes, Mr. Lucas stated that even 
experts in determining telephone transmission efficiencies were 
unable to perceive any loss due to the resistance of the usual two- 
cell speaking battery rising from ‘6 ohm to 4 ohms, and that even 
&t 6 ohms internal resistance, the loss was only just appreciable to 
experts, This, he pointed out, had an extremely important 
upon the question of the most economioal type of battery to be 


used for subscribers’ speaking sets, and he gave information 
relating to a modified type which would apparently result in the 
total working costs being reduced to half as compared with the 
existing agglomerate battery, and nearly to one- -third as compared 
with dry cells. 

PHYSICAL SOCIETY OF LONDON.—The annual exhibition duly 
took place on Tuesday last, with the usual success; particulars will 
be given in our later issues. 

SOCIETY OF ENGINEERS (INC.).— The first annual general meet- 
ing was held on December 12th, when the result of the postal 
ballot for the election of council and officers was announced. The 
president for 1911 is Mr. F. G. Bloyd. The report of the Council 
showed that the amalgamation of the two societies had been fully 
justified by the success of the flrst year's work, and gave details of 
the work accomplished and in progress. 

INSTITUTION OF ELECTRICAL ENGINEERS (YORKSHIRE LOCAL 
SECTION).—A reception was held by the Chairman of this Section, 
Mr. T. Harding Churton, followed by a smoking concert, at the Hotel 
Metropole, Leeds, on December 13th. There was a good attendance 
of members and their friends, and an excellent programme of vocal 
and instrumental music was greatly enjoyed. Mr. Kitchen's 
orchestra played the march “Pomp and Circumstance” and the 
Morceau “Salut d'Amour" (Elgar) the graceful dance " Henry 
VIII," (Sullivan), selection from Merrie England " (Ed. German); 
violin solos by Tenaglia, Beethoven, Gossec-Moffatt, Saint-Saens, 
Porpora, and Paganini were contributed in masterly style by Mr. 
Montagu-Nathan, while Messrs. R. Wilson, S. H. Smith and W. E. 
Lang sang a number of songs, which completed a most enjoyable 
entertainment. .At the conclusion of the concert, a hearty vote of 
thanks to the Chairman, proposed by Mr. Wilson Hartnell and 
seconded by Mr. W. M. Rogerson, was carried with acclamation. | 


Proposed Manufacture of Cables in Australia.— 
A correspondent sends us the following interesting cutting from an 
Australian newspaper :— ! 

Melbourne, Tuesday. 

A company intends starting the manufacture in Australia of 
cables, wire, and other material used by the Telegraph Department. 
To-day a representative of Messrs. Kirk & Lorentzen, engineers, of 
Sydney, waited upon the Minister for Customs to ascertain what 
the Government would be prepared to do to encourage the 
industry. They suggested that action might be taken in the 
direction of more tariff protection or a bonus being offered. Mr. 
Tudor said he was pleased to hear that there was & prospect of a 
new industry being started in Australia. Before making any 
definite reply regarding the attitude of the Government, he would 
like to have some details of the number of men likely to be 
employed, what the output would be, the extent of the 
market, &c." 


Car-Shed Politics.—During the recent Parliamentary 
Election at Reading, the Prime Minister addressed a monster meet- 
ing in the tramway car-sheds in support of the Attorney-General, 
Sir Rufus Isaace, K.C., and two days later Mr. Balfour spoke in the 
same buildjng to another huge audience. It was estimated that 
about 20,000 persons were present at the two meetings. 


The Little Hulton Mine Disaster.— We are quite 
sure that every one will at such a moment as this be feeling the 
deepest possible sympathy with the relatives of the 300 and more 
entombed—apparently hopelessly—miners in the Little Hulton 


‘Colliery. Equally sure are we also that electrical men will be glad 


to find it placed on record—even in the daily Press—that the cause 
of the terrible disaster cannot be attributed to electricity, as, in 
the words of the Times, there had been no shot-firing, and there 
was no electric cable in the pit.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Mn. W. T. Lx FEUVRE, 


borough electrical engineer, Bexhill, who met with a bad accident 
while training as a Territorial Engineer officer at Chatham some 
months ago, has now been able to leave the Royal Herbert 
Hospital, Woolwich, and return to Bexhill. It is hoped that he 
will be able to get about early in the new year. 

The staff and employés of the Folkestone Electricity Supply 
Co. have presented three trunks to MR. BEN. HESKETH, chief 
assistant at the works, who is taking up the appointment of 
assistant engineer to the River Plate Electricity Co., Argentine 
Republic. 

On resigning the position of manager of the gas and electricity 
department of the Stafford T. C., MR. H. PooLEY has been presented 
by the staff and employés with a case of cutlery. 

The Lowestoft E.L. Committee, after considering the application 
of the electrical engineer for an increase of salary from £250 per 
annum, has recommended that he be paid 5 per cent, upon the 
profit of £650 for the past year. 

MR. C. SHEPPARD, mains superintendent for the Windsor Elec- 
trical Installation Co., who is leaving to take up a position at 
Hertford, has been presented by his colleagues with a piece of 
silver plate, 


~ 


1086 


THE ELECTRI 


CAL REVIEW. 


[Vol. 67. No. 1,726, DECEMBER 23, 1910. 


Tramway Officials,—According to a Bristol paper, the 
directors of the Bristol Tramways and Carriage Co. have appointed 
Mn. W. H. MuNTON, who for the past 10 years has held the position 
of outdoor electrical engineer, as assistant manager, in place of Mr. 
Sydney E. Smith, who has resigned, on his appointment as manager 
of the British and Colonial Aeroplane Co., Ltd. After joining Mr. 
Challenger, Mr. Munton will still retain special charge of the out- 
door electrical equipment. 

The Highways Committee of the L.C.C. received 48 applications 
for the post of traffic assistant at £600 per annum. A sub- 
committee selected seven of these, and four were interviewed, with 
the result that MR. LEWIS SLATTERY, general manager of the 
Oldham Cérporation Tramways, is recommended for the appoint- 
ment. i ` 

The Handsworth U.D.C. has reappointed Mr. GEO. CONATY as 
tramway expert for six months at an inclusive fee of £100. 


General.—During the royal visit to South Africa the 
Duke of Connaught laid the foundation stone of the new English 
church at Bulawayo, with full Masonic ceremonial. A silver 
trowel was presented to his Royal Highness by Wor. Bro. E. A. 
U-TTLEY, the Government electrical inspector at Bulawayo. Before 
his departure the Duke presented Mr. Uttley with a signed photo- 
graph of himeelf. 

Mr. HERBERT A. JONES, for the past 11 or 12 years formerly as 
manager. and for many years lately as managing director of the 
Phenix Dynamo Manufacturing Co., Ltd., Brad ford, has resigned 
his position, and in the new year is commencing business in London 
in partnership with Mr. T. K. Irwin (for many yearg general 
manager of John Butler & Co., Ltd., Stanningley Ironworks, Leeds), 
under the style of Irwin & Jones, engineers and agents. 5, London 
Wall Buildings, London, E. C. Mr. Jones, who will be glad to hear 
from his many friends at the above address, carries with him into 
his new business the good wishes of a very wide circle of 
acquaintances. 

Mr. C. J. MARGERISON, departmental manager of Messrs. Wm. 
Geipel & Co., has been made the recipient of a handsome oak 
bookcase on the occasion of his marriage, which takes place on 
December 26th. i 

MR. GEORGE BALFOUR, who ran as Unionist candidate for 
Govan, is a partner in the firm of Balfour, Beatty & Co., Ltd. 


Obitnary.—The Times records the death, which occurred 
où 15th inst., at Colombe Lodge, Ealing, of pneumonia, of MR. 
JAMES MELDRUM. M. Inst. C. E., F. R. G. S., F. Z. S. 

MR. J. R. SA I. TER. We deeply regret to record the death, which 
occurred on Friday last, of Mr. J. R. Salter, general manager of 
the South Lancashire Tramways. Mr. Salter suffered for a few 
days from pneumonia, as the result of a chill, and an operation 
became necessary, but it failed to save bim. The deceased gentle- 
man, who will be greatly missed by a very wide circle of friends in 
the electric tramway world, has passed away at the early age of 
only 35 years, he having been born in 1875, but in a brief career 
he had made remarkable progress. Mr. Salter was privately 
educated by Prof. Wilson at King's College, and in 1893 he became 
assistant to the late Dr. John Hopkinson, remaining with him until 
the latter's death in 1898. He assisted Dr. Hopkinson in his con- 
sulting practice, and especially in connection with his patent 
and laboratory work, also with electric lighting and tram- 
way installations at Crewe, Leeds, Liverpool and Stafford. 
Shortly after Dr. Hopkinson's death. Mr. Salter became chief 
assistant engineer to Sir (then Mr.) Clifton Robinson, under whom 
he was responsible for the electrical construction and equipment of 
the London United and the Bristol tramway systems, which 
involved a capital expenditure of about £3,000,000. Mr. Salter 
was responsible for,the negotiations with the Kew Observatory 
in regard to the electrical disturbance caused by earth currents. 
In 1902 he was appointed engineer-in-chief to the South Lancashire 
Tramway Co., and was responsible for the construction and equip- 
ment of that company's system of inter-urban tramways connecting 
Liverpool and Manchester. Upon the completion of these works 
he organised the staff both engineering and traffic being sub- 
sequently appointed general manager, which position he held up to 
the date of his death, as he did also the post of managing director 
of the St. Helens Tramway Co., of which he had been appointed 
general manager in 1903. Mr. Salter acted as consulting engineer 
to the Pemberton Urban District Council and to the Heywood 
Corporation. and on many occasions he has given evidence before 
Parliamentary Committees upon electrolysis and other general 
questions of electric tramway interest. He was lately retained by 
the L.U.T. as expert in connection with the handing over of the 
London United Hammersmith Tramways to the L.C.C. Mr. Salter 
was one of the promoters of the Brighton and Hove District Tram- 
ways and several other Bills that have been lodyed for consideration 
in the next Parliamentary session. It will be remembered that in 
May last he read a paper on Tramway Economics" before the 
Tramways and Light Railways Association, of which he was a 
member of Council. Death occurred at his residence at Park Hill, 
Broad Oak Park, Worsley. The funeral took place on Monday after- 
noon, at St. Mark's, Worsley Parish Church. Amongst other repre- 
sentatives of the South Lancashire Tramway Co. present, were the 
Hon. Arthur Stanley, M.P. (chairman of the company ), Mr. Lancaster, 
superintendent, and Mr. Edwards, resident engineer. Several 
hundreds of the company’s workmen, including some 150 drivers 
and conductors, attended the last rites, eight of the motor- men and 
conductors acting as bearers, Many representatives of local public 
authorities through whose areas the South Lancashire Co.'s system 
runs also attended as a mark of respect. Whilst the burial service 
Was in progress, trafic on the company's system was suspended. 
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CITY NOTES. 


Prospectuses. 


The Shuman Engine Syndicate, Lid. This week there has 
been appearing in the Press "for public information only" 
& prospectus of this company, whose nominal capital is £05,000. 
and of which Messrs, A. S. E. Ackermann and C. T. Walrond 
are consulting engineers. The company is to acquire and 
exploit the rights of Mr. Frank Shuman in certain improve- 
ments in steam engines by means of which the same brake-horse- 
power is said to be obtained "on 20 per cent. less steam than that 
used in any existing type of engine." 


The Warner International and Overseas. Engineering Ch., Lid.— 
A prospectus of this company has been in circulation this week 
inviting the public to take up £54,000 (in £1 shares) A further 
26,000 shares will be issued fully paid as part-payment of the pur- 
chase money. The company is to acquire all the British and 
foreign righte connected with the Warner patent non-parallel axle. 
An estimate of profits is published, The list was to close on 
Wednesday last. 0 
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British Columbia Electrie Railway Co. 


On Monday Mr. R. M. Horne-Payne presided over the fourteenth 
ordinary general meeting, held at the Great Eastern Hotel, Liverpool 
Street, E.C. 

The CHAIRMAN, in moving the adoption of the report (see ELEC 
TRICAL REVIEW, page 953), said that once again they were able to 
chronicle satisfactory progress and expansion of business and 
good future proapects. The year under review, and the current 
year up to the present time, had been essentially a period of 
expansion and continuous re-organisation, but he was glad to say 
they seemed now to have reached a period of more gradual develop- 
ment—a period of settling down to steady, regular conditions of pros- 
perous commercial life in the cities and districts which they served. 
This period of development of their territory had put a great strain 
on the directors and managers; first, owing to their anxiety to act 
prudently and not to involve the company in any capital expendi. 
ture which was not needed and justified by permanent develop- 
ments ; and secondly, in continuous efforts to keep the organisation 
apace with the increase of business. The demands on the general 
manager, assistant general managers and other senior officials had 
been very great, and they all owed them a debt of deep gratitude 
for their devoted and loyal service. The strain of making pro 
vision for the efficient organisation of a business which, in 
three years had considerably more than doubled in all 
departments, and of, at the same time, designing and 
making careful arrangements for new construction involving 
the most difficult engineering problems and the expenditure 
of hundreds of thousands of pounds, could well be imagined. 
From the shareholder's point of view, nothing could be more satis- 
factory than the development which had. taken place, and was 
taking place. It was true that it had involved large capital ex- 
penditure, and would involve, he hoped, large, although less rapid, 
capital expenditure for some years to come. He would be very 
sorry to have his money invested in any enterprise in & new country 
which did not justify continuous extension. He was glad to say 
that these extensions of theirs were justified on present sound. per- 
manent conditions and .were not entirely based on the future. 
Take the new line from Westminster to Chilliwack, a distance of 
65 miles; three years ago, when they decided to build that line, 
they did so to meet the urgent demand of the settlers, and knowing 
the country through which it would run to be of a marvellously 
fertile nature; but, nevertheless, when they decided to build it 
they fully believed that the line would not do more than pay 
working expenses for some years after it was opened, and they 
faced the fact that, in order to acquire a very valuable business at 
the end of nine or ten years, their old lines would have to carry the 
new one 88 & burden in the interval. Their fears in this respect 
had proved groundless; after a few weeks working the manage- 
ment were able to report that almost from the outset they would 
be able to earn 5 per cent. on the £400,000 which the line and its 
equipment had cost, This money had been earning nothing during 
construction, whioh was also the case with large sums of money 
spent on the construction of other extensions in the neighbourhood 
of Vancouver and New Westminster, and on the hydro-electric 
power installations near Victoria and Vancouver. The major por- 
tion of these works had either been recently completed, or would 
be completed during the next three months, and would increas 
their revenue in the future. They must not think from what he 
had said that the new lines were suddenly going to earn profits at 
the same rate as the old ones had done in the past ; their earning 
power must naturaly be much lower for some years to come 
and they would necessarily increase the expense ratio of the 
whole system : but if they only earned the barest interest on their 
cost at present, the shareholders should be well satisfied, as they were 
beyond all question building up a splendid business for the future. 
The new line to Chilliwack practically bisected the territory which 
the company's lines serve on the main lands of British Columbia, 
a territory which is believed to be, perhaps, more prolific in advan- 
tages to the home seeker and settler, Who haaa small capital to 
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start with, than any country in the world. Within this territory 
were the cities of Vancouver and New Westminster, and, apparently 
they were to have in the near future a third great industrial centre 
on the south bank of the Fraser; where several large manufactories 
were locating. It was, therefore, not surprising that the territory 
was settling up quickly. For 14 years at that meeting he had been 
in the habit of telling them of the progress of Canada and of the 
opportunities that it offered for investment from Atlantic to Pacific. 
He would not now detain them with this subject, not that it was 
any less attractive than it always had been, but in these days 80 


much space was given to Canada by our daily papers that they knew 


as much about it as he himself did. Many shareholders had written 
complaints with regard to the delay in the payment of the final 
dividend. This had been absolutely unavoidable, and was due to 
the rapid growth of the business. The law did not permit an 
English company to pay its dividend until the accounts were 
audited and adopted by the shareholders, and although the London 
secretary went out to British Columbia to help the assistants there, 
it had not been possible to submit the accounts sooner. . 

MR. E. Mats HARVEY seconded the motion. 

Replying to questions by the shareholders, MR. BROWN said that 
the company possessed about 150 miles of railway, and there were 
in addition some 13 or 14 miles under construction. The board pro- 

d to issue à map showing the company's possessions in British 
Columbia. The company's plant was hydraulic, with a steam plant 
as a stand-by ; the lighting power was used for railway lighting 
purposes. 

The report was adopted. 

On the motion of Mk. HAROLD G. BROWN, seconded by MR. 
EvAN-THOMAS, @ resolution was passed authorising the increase of 
the capital of the company to £3,200,000 by the creation of 
700,000 shares of £1 each. | 


India-Rubber, Gutta-Percha and Telegraph Works 
Co., Ltd. 


MaJor LEONARD DARWIN presided on Tuesday at the offices, 106, 
Cannon Street, E.C. over the forty-seventh ordinary general 
meeting. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELEC. REv., page 997), said they could congratulate themselves 
that in spite of a very trying year they were able to lay such a 
satisfactory statement before the shareholders. The abnormally 
high prices of raw india-rubber which ruled during the spring and 
summer of this year were within the. knowledge of everyone, and 
he need not dilate on this subject. The anxiety of the board was 
increased during the year by the desire not to speculate unduly in 
an abnormally speculative market, while keeping the works sup- 


plied with a sufficiency of raw material. The directors thought, 


that, on the whole, a difficult situation had been reasonably met, 
but it was felt to be prudent to make the special reserve of £30,000 
against stocks. He did not wish, nor would it be proper in the 
interest of the shareholders, to state any opinion as to the trend 
of the market during the present season, but they, in common 
with every other manufacturer of india-rubber goods, viewed with 
pleasure the development of india-rubber cultivation, and would 
continue to give those engaged in it such assistance as lay in their 
power. The quantity of this rubber which would eventually be 
produced would be very large, and plantation rubber would form an 
important feature in the raw rubber market. It was, there- 
fore, to be hoped that those producers who would establish 
a reputation for the quality of their produce, would jealously 
maintain that reputation so that the confidence which was necessary 
between buyer and seller might not be unduly disturbed. This 
care should be all the greater because plantation rubber was not, 
strictly speaking, a raw product ; it was partly manufactured, and 
therein lay the danger so far as quality was concerned. Speaking 
generally, the business done during the year at the Silvertown and 
Persan works showed an advance in turnover. The Palmer cord 
tire which they manufactured for the Palmer Tyre, Ltd., was in 
increasing demand on account of the high reputation it enjoyed in 
the motoring world. In his remarks on the last two or three 
occasions at these meetings, he had not referred to the local 
taxation question. because the increases had, for. the time being, 
been arrested. They had occasion, as ratepayers to appear against 
the West Ham Corporation, to protest against the manner in 
which the question of loans and account-keeping was treated, with 
the result that their intervention was justified, things were changed, 
and their expenses in connection with the matter were paid. The 
high rating which still existed in the district was a great handicap 
to manufacturing industries. They had had to join in a protest 
against the Port of London Authority which was charging the 
maximum rates allowable by Act of Parliament. Their agencies 
abroad had, as a whole, done a profitable business during the year. 
The new depot and agency which they had established at Christ- 
church, New Zealand, was opened in July last, and they hoped 
would prove remunerative. He moved: "That the report for the 
year ended September 30th last be received and adopted, and the 
dividends recommended paid.” 

MR. R. KATE GRay seconded the motion. 

MR. C. A. FLINT pointed out that the dividend was arrested some 
years ago, and the reason was given that the revenue for the year 
had been charged with amounts expended on the development of a 
new business which had not then reached a remunerative stage. 
That dividend which was then kept back had never been paid, and 
he asked what the business then referred to was, and if it was now 
remunerative. 

The CHAIRMAN said he Lelieved the allusion was to the Palmer 


against stocks should be utilised for this purpose. 


tire development, which had certainly 4 «proved ‘avery satisfactory 
element in their trade, and was still growing. They continued to 
put aside a regular reserve against that, but it was certainly a most 
profitable part of their business, and they did not in the least repent 
having undertaken it. 

Mk. C. A. FLINT urged that as the shareholders were deprived of 
their dividend some years ago, and as £500,000 had been retained in 
the business, it was only fair that lit should be made up to them, 
and he suggested that some portion of the £30,000 special reserve 

The CHAIRMAN said the board were doing what they honestly 
believed was in the interests of the shareholders, and in the state of 
the rubber market it would be wrong to pay away mare than they 
had proposed. By placing this large sum against stocks they were 
giving & certain indication to the shareholders that rocks were 
ahead. They looked forward with confidence to the future, but 
when they had stock of raw material purchased at a high price, 
and when they had prices dropping, every manufacturer knew that 
the situation was a difficult one. The board faced that situation 
with confidence, but they recognised that it was a difficult one, and, 
under such circumstances, he repeated that it would be distinctly 
wrong to recommend more dividend being paid. 

ME. FLINT said he did not ask for the dividend to be paid at 
once, but that it should be set aside, because once it got out of 
their control it went into the bottomless pit, and the shareholders 
saw nothing more of it. 

The CHAIRMAN pointed out that they had always paid the full 
dividend except on one occasion, and in declining fo pay more than 
was recommended, he was sure they were doing the best for the 
company. 

Mk. FLINT desired to move an addendum to the resolution to the 
effect that out of the £30,000 proposed to be set aside for special 
reserve against stocks, a sum sufficient to pay 24 per cent. to the 
shareholders be ear-marked for distribution when the board 
thought fit. 

The CHAIRMAN ruled the suggested amendment out of order. 

The report was adopted. 

On the motion for the re-election of the auditors, MR. FLINT 
raised the question of the absence of details of the accounts of any 
of the concerns in which the company was interested, and said he 
protested against the way their money was taken out of their 
control. 

The CHAIRMAN said the company had no power to do this, and 
he did not think it was a proper request to make. If the share- 
holders desired, it was within their power to change the auditors. 

The motion was carried, and the meeting concluded with the 
usual vote of thanks to the board. , | 


Stock Exchange Notices.—Applications have been made 
to the Committee to allow the following ee to be ae in 
the Official List :— 


Buenos Ayres Lacroze Tramways Co.—£850,000 5 per cent. extension mort- 
gage debentures. 

Para Electric Railways and Lighting Co., Ltd.—Further issue of 7,898 
ordinary shares of £5 eacb, fully paid (Nos. 148, ,001 to 155,893). 

Sao Paulo Tramway, Light and Power Co., Ltd. —4, 000 additional shares of 
$100 each. 


A.E.G.-Lahmeyer Works.—As a result of the recent 
general meetings of the A.E.G. and the Felten & Guilleaume- 
Lahmeyer Works, the A.E.G.-Lahmeyer Works Co. has been formed 
at* Frankfort-on-Main to take over the Frankfort department of 
the F. & G.L. Co. The share capital amounts to £500,000. 
Messrs. Imhoff, Jordan & Schmidt, managers in the old company, 
continue in the new company, whilst Mr. Astfalck, another 
manager, becomes one of the. directors of the new company in 
association with members of the A.E. G. The whole of the share 
capital passes into the possession of the A.E.G. in exchange for new 
shares in the latter of the amount of £561,150, which become the 
property of the Felten & Guilleaume Co. 


T. Sugden, Ltd,—The directors have declared a 
dividend, payable forthwith, of 15 per cent., being me same rate as 
for the last year., 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended November 25th, 1910, were 626,393, compared with 581,567 
units in the corresponding four weeks of 1969. 


Telephone Co. of Egypt, Ltd.—The register of 
transfers of 44 per cent. redeemable debenture stock is closed from 
December 19th to 31st, both days inclusive, for the preparation of 
warrants for the half-yearly interest due January Ist, 1911. 


Oriental Telephone and Electric Co., Ltd.—The 
register of transfers of 4 per cent. redeemable debenture stock is 
closed from December 19th to 31st inst., both days inclusive, for 
the preparation of warrants for the half. yearly interest due 
January lst, 1911. 


Ernest Scott & Mountain, Ltd.—According to the 
Financier, the report states that, after providing for debenture 
interest, Ko., the accounts for the year to June 30th show a loss of 
mat increasing the debit balance of £13,999 brought down to 
&19,7 


- 
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 MAREET QUOTATIONS. 


Wednesday, December 21st. 


Latest vs 
CHEMICALS, &c. Pm | lien or Dee 

a Acid, Hydrochloric eo e. per owt. 5j- eo 
€ n Nitrio ee oe es ee » 224- es 
€ n Oxalio ee ee ee ee 99 98J- se 
6 n Bul urio ee ee ee 50 6/6 ee 
a Ammo Sal ee e [7] 43J- ee 
a Muriate (crystal) .. per ton oe 

n” » ee e ee » ee 
a Bleaching powder .. es x » #5 10 is 
a of Carbon ee oe 50 £218 ee 
a Borax ee ee ee oo ee n £216 ee 
e Ferro-Silicon (50 96) a» "^ 10 £9 10 s 
a Popper Sulphate ee ee ee m 218 ee 
a 7 Nitrate eo ee ee [:| £965 eo 
a „ Whi ee ee " 293 15 < 
@ u Peroxide ee ee ee ? £83 ee 
a Methylated Spirit ee ee or per gal, 9/6 ee 
a Potassium, Bichromate, in casks per lb. aa. ec 
a Potash, Caustic (75/80 al) per ton vs 
a 70 Chlorate ee eo ee per lb. e ee 

»" Perchlorate ee ee " eo 
a Potassium, Cyanide ee 0 50 d. ee 
a Shellac eee ee ee e per owt, 85⁵ / ee 
a Sulphate of Magnesia ..  .. perton 44 10 v 
a Bulphur, Bublimed Flowers ee n £6 10 ee 
a » E ee ee " E ee 
a ump ee oe ee [1] ee 
a Boda, Caustic (white 70 %) ee “i 211 d 
a " orate ee os ee per D 6 ee 
a ee ee ee per n ee 
a Sodium Bichromate, casks : Bà. eo 
a „ Cyanide (basis 100 €) .. - Td. as 

METALS, &c. 

b Aluminium in ton lots .. per ton £80 - 
5 a Wi lawn o Pe £113 8 
b Bheet, in ton lota .. " £190 TNR 
p Babbltt's metal ingots .. „ £38 to £145 m 
c Brass (rolled metal to 1 basis) per lb. . s 
e » (brazed) ee * "n es 
€ » solid drawn e 10 Id. 
E » re, B .. ee ee C] a eo 
c Copper Tubes (brased) .. ee 10 . a 
c n" » (solid wn ee » p ee 
„ Bars (best selected) .. per ton £1 dec 
g » Sheet es ee eo » 472 21 ͤ dec 
g r Rod oe oe ee . 50 £73 £1 dec 
o m (Electrolytic) Bars eo » £60 eo 
@ » 80 Sheets ee » £76 ee 
o n 70 ee p» #68 15 ee 
@ 90 » H.C. Wire per Ib, 8d. . 
f Ebonite Rod ee ee ee 90 6/- eo 
f " Sheet [M ` ee ee 5/6 ee 


mp German Silver Wire ee ee : int oe 
,» 
* 


b Gutte-percha, fne.. oe ee oe 
b India-rubber, Para fine ee 5/10 d. deo. 


i Iron Pig (Cleveland warrants) .. per ton 49/11 4d. ino. 
1 „ Wire, galv. No. 8, P.O. qual. "E £14 vs 
g ?, mp ee ee n" £218 10 to £18 15 2/6 inc 
m Manganin Wire o. 98 ee ee per lb. . 6/6 ee 
g Mercury T ae T ee per bot. £8 zd 
d Mica (in original cases) mall. per lb. 6d. to 1s. s 
d oe 9» " m 9» 2/6 to 4j- ee 
HR 8 " nx ir iun ee 
osphor 99 2 ee 
p „ rolled strip & sheet " 1/1 " 
o Platinum oo os ee ee per os. 160/- oe 
e Silicium Bronse Wire ee ee per lb. 9d. ee 
r Steel Magnet, in bars .. ee per ton £55 "D 
g Tin, Block N eo ee " £172 to 2178 £5 inc. 
gn Wire, os. 1 to 16 eo ee per Ib. 1/114 zd. inc. 
White Anti-friotion Metals .. per ton 445 to £150 s; 
k Zino, Sh't (Vieille Montagne bnd.) " 839 15 m 


d Quotations supplied by— 


G. Boor & Co. i Bolling & Lowe. 

The British Aluminium Co., Ltd, k Morris Ashby, Ltd. 

Thos. Bolton & Sona, Ltd. 1 Richard Johnson & Nephew, Ltd. 

F. Wiggins & Sons. m W. T. Glover & Co., Lid. 

Frederick Smith & Co. a P. Ormiston & Sons. 

f India-Rubber, Gutta-Peroba and o Jobnson, Matthey & Co., Ltd, 
Telegraph Works Co., Ltd. Pp 

g James & Shakespeare, r W. F. Dennis & Co. 

b Edward Till 4 Co. 


aAA 


Montreal Street Railway Co.—The Montreal corres- 
pondent of the Torontu Globe says: "It is stated here that the 
financial plans of the syndicate which controls the Street Railway 
stock are gradually maturing, and that in the course of the next 
few months a large block of stock will be retired and debentures 
sold against it in London. At the present time nearly $9,000,000 is 
tied up in Street Railway stock, and if these loans are released it 
will give no little impetus to the local market. It is believed that 
interests identified with Vickers, Sons & Maxim, who took a large 
interest in the syndicate which purchased the control of the Street 
Railway, will be prominently identified with the debenture issue 
across the water. — Financial News, 


United River Plate Telephone Co., Ltd.—An interim 


dividend of 3 per cent. on the ordinary share capital, free of tax, 
for the half-year ended September 30th, is announced. 


Shawinigan Water and Power Co.—A quarterly 
dividend of 1 per cent. has been declared on the common stock, 
payable January 20th, 


* 


STOCKS AND SHARES. 


Tuesday Evening. 
WHETHER anyone wants, or does not want, to read about such dry 
subjects as finance and money at this cheery season of the year, 
boots naught to the conscientious scribe. He may feel that to give 
the wildest of tips, to discuss the relative merits of oil and elec- 
tricity, or to detail the particular presents for which his soul (or 
his cigar-holder) pines, will be equally valuable in view of the 
extreme probability that nobody but the equally conscientious 
proof-reader will weary his eye with what he may write. How. 
ever, this is neither here nor there, and the ardent longing to go 
and buy inexpensive Christmas presents—such as radiators, electric 
fans, irons, broughams, toasting-irons and flash-lamps—must be 
rigorously repressed for two or three hours, the exact time being 
regulated by the workings of the financial, albeit prosaic, Muse. 

To turn from the sublime to the Underground, it has to be noted 
that the demand for Home Railway stocks, which is one of the few 
features of the markets, has extended to Metropolitan Con- 
solidated and District Ordinary, both of which show rises. The 
showers which so effectually laid the dust last week were mentioned 
as a reason why the last few traffics of the year should show up well, 
but this sorry effort was overruled by the more practical considera- 
tion that next month’s dividend deductions will be good: District 
4} per cent. first Preference attracts buvers round about 86, and s 
fair amount of trade is doing in the 31 per cent. Assented Preference 
at 75. The interest on this last-mentioned stock is guaranteed by 
the Underground Electric Railways Co., and the yield, allowing for 
the accrued dividend, works out to about 4} per cent. on the 
money. 

The bonds of the Underground Railway itself are better, the 
Fives at 1014 and the 41 per cents. at 96. East London Ordinary 
has risen 1 to 32. and its four Debenture stocks are a rather 
better market at 98, 24, 6 and 5, according to the first few letters 
of the alphabet. ; 

No firmness in Home Rails seems to afford any assistance to the 
older electrical railway issues. Central Londons are unchanged. 
City and South London is } lower, although if the company is able 
to maintain its dividend on the Ordinary, the stock will pay very 
nearly 63 per cent. on the money. It is a striking anomaly that 
City and South London should stand at almost exactly the same 
price as District Ordinary, which has received no dividend for 
28 years, and whose chances of getting however small a distribution 
lie probably several years ahead even now. 

The Telegraph Market has been once more in the thick of an 
existing gamble in Anglo-American Telegraph issues, in the course 
of which the Deferred lost most of its substantial rise of last week. 
but recovered it later on. The provisional agreement with the 
Western Union Telegraph Company is expected to give Anglo A" 
about 14 per cent. annual dividend. American Telephone and 
Telegraph capital stock continues to grow steadily in value. 
Direct United States shares have fallen 7s. 6d., and look weak, 
although not much buying would be required to put the price 
better again. A somewhat overlooked feature in the Telegraph 
Market is the rise of several points in Western Unions, which sre 
now up to about 74. The market is almost entirely in New York 
and Boston; dealings do take place on this side, though rarely, 
and the price is to be found daily in the cabled columns of the Wall 
Street Stock Exchange quotations. Western Telegraphs are the 
turn easier, and Amazons ; higher. 

Globe Ordinary recovered the dividend of 2s. deducted last week, 
while the Preference, er 38., are à down. Mackay Companies’ shares 
are er dividend, without making appreciable difference to the 
middle prices. 

The little excitement which recently raised National Telephone 
Preferred and Deferred has quieted down, and the latter shows 8 
tendency to slip back. Marconi's at 1j are down , which is s 
similar decline to that of last week. 

India-Rubber shares gained a further 6s. on the dividend 
announcement given here last week. Henley's maintain their im- 
provements, and the manufacturing list, as a whole, keeps very 
steady. 

Notwithstanding the fact that the Brazilian "rebellion" is 
supposed to be quenched again, Rio Trams have been a dull market, 
sliding back to 104. Mexico Trams, on the other hand, are a trifle 
better, and Mexican Light and Power descriptions have not varied. 
The market in all of these Latin-Canadians is very quiet for the 
time being. Tramway stocks and shares are mostly neglected, and 
a fall of m in Anglo-Argentine Second Preference is almost theonly 
change. 

Electricity supply shares are none too good. Small declines have 
occurred in several of the leading sharee, and the market is rather 
apprehensive in regard to the coming dividends. There are, how. 
ever, no especial features, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Prese Btock Cloeing Closing Rise + | Present 
P desa NAMB, or xiu c for the last Quotations Quotations cer piran or Yield 
f Share. CUr Jesar ec. 18th. Dec. 20th. 1910. * [Fall — per cent 


1906. | 1907. 1908. 1909. Highest Lowest. £ s. d. 
25,000 Amazon To NTEPE Co.'s shares, Nos. 1 to 25,000 10 Nil | Nil | Nil | Nil 5)— 6 bi— 63 5 si tài Nil. 
986,500 Do. b. Red. Ias. at 98 0 soript all paid Btock 8 7 T4 $4 84 97 — 99 97 — 99 Y ix m 510 
$255,196,000; American elephone & Telegraph, Cap $100 |8 8 8 8 144 —146 146 —147 " si 41 5 810. 
$58,000,000 || Do. Collat. Trust, 4% Bon s, 1 to 28,000 and | $1000 49 & 4% |495| 95—97 95 — 97 „„ [439.8 
558, Anglo-American Tele ph P . Stock | 87% | 84% '£8 48. 38 694— 71 69 — 71 70 69 — 35 21 
8,220,770 do. Prof. .. „ | Stock 6 / 6 V 6 V 6 112 —114 112 —114 1144 | H 5 5 3 
8,220,770 Do. a Stock | 12% | 1 % | 8/- | 25/- 29}— 281 20H —1 4 6 11 
47,725 | Anglo-Portuguese Tol, 5% Mort. "Deb. Stock Red. 100 5 5 V 5 5 102 —104 102 —104 416 4 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 |855|895|8 8 7— Tk 7— "à £31 6j 510 4 
9,449,176 | Commercial Cable, Sting. KD year 4* Deb. Bk. Red. Stock |44,|4 0 4% 4 B5 — 81 85 — 87 es 412 0 
16, Cuba Telegraph .. " 10 5 / 6 W 6 6 8 — i 6 9 9 
6,000 Do. 10 J Pret ar ee d 10 110 % |10 % 10 10 m 17. 1 17 5 15 11 
12,901 Direct t Spanish Telegraph, Oi Ord. ri is s 1 % 10 % 1 10 81— 83 8 8 i ] : ji 3 
, 0. Cum. ee 9 % 
80,000 Do do. 4 4. Dede »5 ae 50 44% 17 4i 4l 101 —108 1014—1 + è 4170 
60,7101| Direct United States Cable 20 X, | 42% | 48% | 4 158— 1 153— 15 153 . xs 617 
Direct W. India Cable, 44% Reg. Deb., 1 to 1,200, R. 100 Y, | 4496 | 44 4a 101 —103 101 —103 4 7 5 
4,000,000 | Eastern Telegraph, Ord. Stock Stock 7% 7 7 7 185 —138 185 —188 136 135 5165 
9,000,000 Do. Pref. Stock. 100 | 34% 33% | 84% | 84 83 — 85 83 — 85 843 84 424 
1,806,706 Do. 4% Mort. Deb. Stock Red. Stock 4% |4% | 4 4 1014 ED 1 e 8 18 10 
800, Eastern Extension, Australasia, and China Tele. 10 7 7 7 7 121— 184 12ł}— 1 1 121442 5 18 
752,400 4 96 Deb. Btock.. Stock 4% 4 4 4 100 —102 100 —102 as ‘4 oe 9 18 5 
200,0001 East. 4 B; Atrio. Tel., 4% Mt. Ds Irc] æ 4% 4% 4 |4 95 | 993—1013 994—1014 " " 8 18 10 
181,127 | Globe Telegraph And Trust .. 10 Sz | 53% | 63% | 53 104— 1 101— 102xd, 109 1032 5 8 5 
181,127 Do. 6 & Pref. . is 10 6 6 6 695 1 . sot at 135 Me 478 
150,000 | Great Northern Tolegraphot Copenhagen. . wt Us 10 20 18 % 18 % 81 30 T is 5 14 9 
17, 000 | Indo-European Telegraph i Er = 25 JIB 18 19 13 % 58 — 56 m v 5 18 7 
$41,880, 400 Mackay Companies € Common .. 00e . [8100 | BEY | 4 4 4} 90 — 95 92 — 94 xd Us » 496 
$50,000,000 % Cum. Pref. .. E .. | $100 4 4 4 4 75 — 80 76 — 78 xd T 5 0 0 
894,190 Mas sins Wireless Teiegrapn A Aer n 1 N N N Nil ]di- 42 8— 13/8 —)h Nil 
73,690 Monte Y Video Telephone Co., Ltd. ae Yon 1 6 6 6 X, 6 : ^ 18/14 d : 
ef. ee 177 4^ 2 277 oe 
2,225,000 | National Telephone, © Pref. Stock  .. vi .. | 100 6 6 6% | 6 108 —107 106 —107 1063 2s NM 512 2 
725,000 Do. Def. Stock - va ..| 100 5 6 6% | 6 128 —130 127 —129 129 127} —1 418 0 
15,000 Do. do. 6 V Cum. Ist Pref. 10 6 6 6 % 6 104— 10ġ— 1 e . je 510 4 
15,000| Do. do. 6 & Cum. 2nd Pref. .. 10 5 6 6% 6 104— 1 10$— 1 510 4 
250,000 | Do. do. 5% Non-cum. 8rd P., 1 to 950,000 5 65 5 5% 5 57— Sfl 57— bt 51 410 0 
9,000,000 | Do. do. 84 Deb. Stock Red. | Stock 33% 33% | 8490 | 84 99 —101 - —101 i 8 94 
1,988,593 Do. do. Deb. Stock Red.. 100 4 4 495 14 99 —101 99 —101 99 819 8 
179,818 | Oriental Telep. and mles, 1 to 171,504, 4, fully paid.. 1 7 8 8% 8 1 1 113— 1 4 14 10 
50,000 Do. do. do. 6 Cum 1 |6 6 6 6 lġ— 1 lií-— 1 23/9 : t 173 
195,965 | Do. do. do. Red. Deb. Stock.. 100 4% 4% 45 4 900 — 904 eoque 4 8 5 
99,400 | Pacific & European Tel., 4 o uar. Debs., 1 tol, 000 100 4 4 194 99 —101 99 —101 s 819 7 
11,889 tReuter'a s; "" 8 b 6 5 15 74— 8 TÀ— 8 105 Vs ic 5 0 0 
145,955 Telephone Co. ot Egypt, 4 96 Deb. Red. hs ..| 100 44 4h 44% 43 98 —100 98 125 88 95 es 491 
8,042 | Submarine Cables T ` ss .. | Cert. | 6 6 69516 182 —135 182 —185 d - t 4 811 
120,000 United River Plate Tele; hone 5 8 8 8% | 8 7 Th 7 7 79 ee. is 5 6 8 
40,000 Do. 5% Cum. Pref.,Nos.1t040,00| 5 5 % 5 % 5 % 5 5j 51— 533 T 4 61 
80,008 W. Coast of America, 1 to 90,000 & 53,001 to 58,008 23 23 24 24% | 23 lé&— l5 1 11 85 s e 412 8 
150, 000| Do. 4 V Debe., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 419 149 —101 —101 T js E 819 8 
.990 Western Teig rep a Ltd., Nos. 1 to 207,990 ies 10 7 7 799 7 1 133 183— 14 xd 14 198 417 5 
800,000 Do. O. 4 Deb. Btock Red. .. 100 4 4 45 4 101—108 101 —103 817 8 
89,991 | West India and Panama Telegraph . S e] 0 | NAY | Nil | Nil | Ni lfj— 115 17.— d E (6 Nil 
84,569 Do. do 6% Cum. Ist . ..| 10 |83 | 6 % 6 % — 9 923 6 3 8 
4,669 Do. do. 6% Cum. 2nd Pref. 4 oa 10 Nil |£2 144 — 94 8.— 9i és d à 9 9 
80,0001 Do. do. 5 % Debs, Nos. 1 to 1,800 100 |5%/5% 5 % | 102 —104 102 —104 ji si i 416 2 
i [ 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
640,000 R Trams, 5% Cum. Ist ur 1 1600 5 : " 5 % 4H— 55 4j— By, | 100/- 91/6 - 418 9 
600,000 Do. 5 % 2nd Pref., 800,000 to 1 ,800,000 5 T * e | 5 44— ost 9 — 433 91/104, 88/9 — M 5 9 7 
4,465,674 Do. 4 % Deb. Stock .. | Stock T we. 4 4 92 — — 98 93} 924 T 4657 
932,887 | Auckland E. Trams, 5 % 1st Mort Deb. Stock. 100 b b b b 108 —105 1084 —10⁵ 105 ys +4 414 9 
880,000 | Babcock & Wilcox, 1 to 590,000 sa 1 20 20 rt: 24 m d 5? 571 T 427 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 " 1 6% 6 6 6 lg— 1 1 1 (oct is vu 400 
1,000,000 British Aluminium 5 Mort. Debe. Red. ..| 100 "S 52 ys = ai as s Vs si 597 
500,000 British Columbia E. Rail Def. Ord. Stock ..| 100 6 8 8 8 146 —150 146 —150 148 1173 5 6 8 
400, 000 Do. Pref. Org. Stock oe ss 100 5 5 6 6 123 —127 123 —127 1 125} 414 6 
‘000 Do. 5 % Cum. Perp. Pref. Stock ia as 100 5 b 6 5 1104—1184 1104—118 111 T 481 
938,000 Do. Ist Mort. Deb., 1 to 6,250 . 40 4a 4 4 4 102 —104 102 —104 oe s 467 
212,600 Do. Vancouver Power Debe., 1 to o 2,200 100 43 4 f 447% | 4 102 —106 102 —105 "S | T ee 459 
188,901 British Electric Traction s ; S 10 Nil il | Nil A lá — 1 22/6 17/6 8 Nil 
161,487 | Do. do. 6% Cum. Pref. .. .... 10 6 % 8% uy Nil 81$ — 8 7075 68/9 $^ Nil 
1 ,478,668 Do. do. b % Perp. Deb. Stock .. | Stock | 5 5 5 5 $ 89 — 93 89 — 93 "n 5 
598,996 | Do. do. 4 aud Deb. Stock Red. | 100 | 44% 43% 4% 43 74 — 79 74 — 79 w s 519 6 
100, 000 | British Insulated and He Cables 955 vs 5 jlo 0 10 % 10 6 7i 73 - . 61711 
100,000 Do. do. 6 % Cum. Pref. e $n 5 6 6 690516 53— 6 — 6 6 5 0 0 
500,000 Do. do. 44 % 1st Mort. Deb. Red... | 100 4 43 44 4 101 —104 101 —104 ae 461 
201, 5791 British Thomson-Honston 4 Ben 020. E ` 100 48% | 44% | 4 49 98 —101 98 —101 - es 491 
estinghouse e an ; ; ; ; 
1 bun i | Do. do. Mort. mous d 100 vui bed uer pun 1 5 6 : "M 5 m 6 p 1 
0 toc. i 4 4 4 4 59 — 62 — 
60, 000 Browett, Lindley & Co., rd. .. « is 1 N NT Nil NE m — h Nil 
000 Do. do. 6 % Cum. Pref. 1 | Nil | Nil | Nil | Nil | 14/6 to 15/6 | 14/6 to 15/ Nil 
140, 976 Brush Electrical Engineering, Ord., 1 Ay 105,731 .. 2 Nil | Nil | Nil | Nil $ — Nil 
900,000| Do. Amoun. 6 % Pref.. m 2 Nil | Nil | Nil | Nil | | 0 — 0 — ! Nil 
125,000! Do. 40 Perp. Deb. Stock  .. | Stock ie ae 43% | 4396 87—42 87 — 42 uL Ip us 10 14 4 
125,000! Do. in ee 2nd Deb. 8tock.. | Stock 4 2 15 44%; 23 — 27 23 — 27 CE a 18 19 3 
187,610 aa i ane. r 99 C 5 8 6 44% | 44% 4 b 41— 5 93/8 95/7 410 0 
45,904 ef., Nos. 1 to 29,890.. 5 |595|54 5% 5 %%  44— 5 44— ök „ sn 117 7 
850,000 Tet ist Deb. Stock y 100 | 44% 43% 43% | 44% | 98 —101 98 —101 EA » i 491 
85,000 Callender’ 8 Cable Loiret shares T b 15 15 15 % 10 11— 9 9)— 93 9i T T 5 8 3 
40,000 Do. do. 5 % Cum. Pref. 5 5 5 b 5 91 5 4ià— r d ; ia 418 9 
800, ,000 Do. do. 44% Ist Mort. Deb. Stock Red. Stock K 4 4 4 —1 104 —106 xd ? 4 41 
491, 222 | Cape E. Trams., 1 to 491,222 1 il il il il f— 13 2— 33 Nil 
450,000 Castner- Kellner Alkali, 1 to 450,000 . 1 8 12 124%, 173 — — 91 60 / . 5 8 2 
210,153 Do. do. 43 & lat Mort. Deb. Stock | 100 13 43 4 449% | 106 —108 105 —108 43 4 
1,890,690 | Central London Railway, Ord. Stock .. | Stock | 4 8 3} 68 — 65 63 — 65 61 ae 412 4 
654,655 Do. do. 4% Pret. Stock . .. | Stock | 4 4 4 4 $ 85 — 87 85 — 87 85 os 412 0 
654,655 Do. do. Def. do. .. | Stock 4 2 % 2 44 — 46 44 — 46 44 470 
1, 480, 000 | City and South London Railwa vi ae .. | Stock | 2 2à 14% 1th 27 26 — 27 264 264 — à 6 9 8 
85,000 Orompion & Co., 5 iat Mort E ^ 8 5 5 il i + 1 . . Nil 
st Mort. Reg. Debs., 
* Unless otherwise stated, all shares are fully paid. t From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN TES. —(Continned. 


Clos Clos Business done mise ＋ Present 
Present NAMB ES Dividends for the N 3 week ended Yield 
issue. i Share, | last four years. Dec. 18th, | Deo. 2th, | Dec. 2th, 1910. | Fall — per cent. 
* š Highest west 8. 
1906. | 1907. | 1908. | 1909 o £ d. 

960,000 | Dick, Kerr & Co., 1 to 960,000. y 1 10 % 10% 16% 5 1 — 1 5 0 10 

806,000 Do. 158 6 Cum » Pref. i to 805, 000 v 1 6 6 6 6 sr E: lol i en 

97,00 | Do. 44 % Deb. Stoc 100 43% | 44% | 44% | 44 —10 à . i 491 
60,000 | Dublin United Trams. 4806) 6 96 Pref., 1 to 60, 000 10 6 6 6 % 6 12à— 24— . T RS 
99,961 n & Swan Utd., “A” shs., £3 pd., I to 99,261 5 4 944, | Nil | Nil ü s 0— f Nil 
17,189 14 shares, 01—017, vs b 4 2) Nil | Nil 1— 13 1— 1 ES 
807,805 Do. 4% Deb. Stock Red. 100 | 4 4 4 4 68 — 68 — 68 N ou 
67,720 Do. 5 % 2nd Deb. Stook Prov. Certs. all pa. 100 5 T 5 5 5 77 — 80 77 — 80 15 Le 
112,100 | Electric Construction, 1 to 112, 10 2 Nil | Ni | Nil | Nil 1— i l- 1 
81,890 Do. do. 7% Cum. Pref., 1 to 81,800... 2 7979 7 719 7 11— 1 1 x 1 4 

200,000 ui re Se Pi Cam. Dl b. ; Stock 1 4 1 $ 4 $ 80 — 84 80 — 84 415 8 

, e ^ = = . 

78,000 Gt. N. & City Rail. Pref. Ord. ‘A" 4%, 1 to o 78,00 10 4 à Nil Aff — 1 1 5 é s > 

Dool Dee 1 d Mork Debe. 100 i54 6 $ 3 8 102 —10 102 1084 i l . | 41610 
» (8) ee ee ERA PERS 

papa Henley's (W.T. XT Telegraph Aho Bret d. "nw : 15 2 15 % |15 S PE x pu 16 5 wi : 
7 18 ee oe " ee 

150,000 Do. do. Mort. Deb Stock | Stock Hi 95 4 44% | 107 —109 107 —109 P es s 4 8 ‘ 
50,000 | India-Rubber, Gutta- ihe: & Telegraph Works 10 10 10 10 10 154— 161 152— 163 164 sa +} RS 
87,500 Liverpool Overhead lway, Ord. es 10 Nil | 4 Nil | Nil 143,— 11 lgj— 15 - x - $1539 
10,000 |+ Do. do. Pref., fully paid ..| 10 s % 5 „ 6 % 595 — 7 7 E 15, 

fr o conde e NN. if a 1 Nil 

195,000 | Do. do. 5 V Cum. Pref., 1 to 125,000 10 5 % 5 & | 88% | Nil 1 — 11— B 

1,649,990 Do. PI Mort. Deb. Stock. 100 4 4 4 4% 6— 67 —1 i 5 3 B 
6,732,062 | Metropolitan Consolidated vs .| 100 1 1 893— 40 891— 40} 403 892 + 3 3 4 
2,640,914 Do. Surplus Lands .. is - ..| 100 a 2 2 64 — 66 5 — P » i : 7 N 

8,285,000 Do. District ae ..| 100 i il il 1 26 — 1— i 15 fa 4 E 

891,887 | Metropolitan Electrio Trams., Ord. . 855 1 E .. | 48% | 5% i— i— A n x s om 

814,016 Do. do. Defd. A ae 1 Nil | Nil 1l TA H i 15 ^ 8 

500, 000 Do. do. 5 % Cum. Pref. 1 5 5 5 96 705 — — i 1/6 U EE 

695,600 Do. do. 43 % Deb. Stock Red. | 100 44 43 44% 2 —101 —101 - . 416 8 

$10,823,200 | Mexico Trams Co., Common Stock . ee 2 ss 1 8 122 —124 1224—1244 » +b 3 
$9,000,000 Do. 1st Mort. 50-year 5 % did. Bas. ee 92 65% 5 96 901— 97 963— 974 97 968 +} 

AES, Poteries Electrio 6 % Cum. us : . 1 H : 96 1 Pe a es - ife ae 

» Cum e 0 ee ees ee . 

945,000 Do. 44% Deb. Stock .. .. 100 | 44 i a% | 44 80 — 83 80 — 83 ] 585 
87,850 | Telegraph Construct on and Maintenance. 12 15 17 15 44 87 — 39 87 — 89 883 87? PU. 

140,0001 Do. 4% Deb. Bds., 1 to 1,500 Red., 1909 100 4 4 101 —108 101 —103 js ia we 215.0 

1,000,000 | Underground Electric Railway, 6 % Prior L Lien. „ | 5 . | 1004—1014 | 101 —102 1014 1004 18 | 418 0 
2,800,000 Do. do. nda is ix a oe | 44% | 4396 94 — 96 95 — 97 90 + 
4,900,000 Do. do. 8 Income Bonds ES es " 88 — 40 88 — 40 " "E 
66,666 | Willans & Robinson 1 to 80,000 & 80,001 to 116,666 1 Nil |10 5 Nil ài— ? ài— ! . E 10 0 0 
66,668 | Do. 6% C.P. 80,001 to 80,000 & 195,001 to 141 468 % % (6 @| 6 175 lue f 1— 1h : .| 10 8 
945,95 | Do. Ist Mort. Deb. Stock — .. — .. A 10 4% (4K 44 4 55 — 65 55 — 66 | 6 
ELECTRICITY SUPPLY COMPAN IES. 
7 7 615 7 
80,449 | Brompton & Kens. Bless Lt. Bup., Ord., 1 to 90,000 b 10% |10 10 10 m 1 of 1 à i : i 
9,661 Do. 71% Cum. Pref. 5 7 7 7 7 Bi s 

400,000 | Central Electric Bupply 4% Guar. Deb. Stock .. | 100 4 4 4 4 99 —102 99 —102 101 de 

80.000 ps Mir : dir mere UE Bead 5 4 4 $ 4300 Tea 4- 4 4 4 : 417 4 
* * O. (8) um D md 

D| po ee eee $ [ds de is am SC | ee a) c | z Et 
0 toc == = 

49,486 | Chelsea Electricity Supply, Ord. . M 5 4 4496 nt ug 8 34— 3i 71/8 6 0 0 

175,000 Do. do. 44 % Deb. Stock Red. | Stock | 44% | 44% | 449% | 44% | 99 —101 97 — 99 xd 41011 
70,596 | City of London Elec. Lighting, OL TM 10 6 6 6 e 7 ll — 11 11 — 11 113 i 1395 

400,000 Do DRE $$ 2 OY * 7 ed 7% B | Ia — 10 —12 M Es 498 

800,000 Do. 4à % 2nd. Db. S tx. ..| 100 | 43 a» x «e 1024 10 | 1044 | . 4 10 
69,000 Conny. of nee Meere Power, PY KEN 8 : : 2 l E 11 1 2 1 2 EL 

0 0. 0. e . 

960,000 Do. do. 5% Ist Mtg. Deb. | Stock | .. | .. 5 4 5 94 64 94 x 58 8 
40,000 | County of Fonon ‘Electric ^ nung. Ord. 1—40,000 10 5 6 6 5 7 7 7 i1 Tem 10 ` a : 
55,000 Do. do. ES 40,001—60, o 10 6 6 6 6 1 i0 iM 101 1062" 07 489 

400,000! Do. do. n d Deb Stock | 44% | 44% 43% | 44% | 1044—1074 95 4075 054 Mi (89 

400,000 Do. 2nd. "Dec Sie Stock 44% 44% 14 49% 98 —101 — Nil 
9000 i Blecirio opa a Oran Shares.. : be E m x 1— i Ñ $ ‘a EH 

, e 1 1 

490,500 Do. do. 45 Ist Mort. Deb. Stk. | 100 43% | 44% | 44% | 44% | 74 — T 11 — 77 -i 80 15 
$8,150,000 | Electrical Dev. Co. of Ontario, 5961st Mtg.Gold . 8500 vs 15 5% | 8l 844 Bl — 83 83 —13 $1210 
10,000 | Folkestone, 1 to 10,000 ees: 3 b 865 5396 53 800 4 4 4 s . 21 11 
10,000 Do. 5 % Cum. Pret., 1 to 10,000 PN ee b 5 5 5 5 4 5 4 rae 
90,000 Do. 4 J lst Deb. Stock .. ..  ..| 100 43% 43 9 955 99 —102 99 -102 z m EE 
15,000 | Hove, 1 to 15,000 . mi 6 9 % | 84% 85% 80% | BR 7 — H „ 
$1,876,000 | Kaministiquia Power Co., 5 % Gold Bnds. . .. | 100 Ls .. 15% 15 „ | 10943—1 1034 —106 Arp. 
21,000 | Kensington and Knightebridge Electric Ord. 5 10 10% 18% 8 9$ — 7 6 7 (13 
90,000 Do. do. do. 4% Deben. Stk. Btock | 4 4 4% 4 % 93 — 95 99 — 95 x 
000 . Electric Supply Corporation, 16% Pre oo : : a : y x RN A — 51 a 51 28/9 ` 8 7 1 

000 e es ee ee 
882,855 Do. do. 4 te Ist Mort. Deb. Stk. * Stock 8 4) 4 z 4 & 90 — 98 8) — 92 xd 90) ; ` ^ E " 
ia m0 e (ee Me ae (ae | | Be o fi 

[] e MN ee 7o ) a oe 
235,000 Do. H 2 tet Mart. Deben. Stock  .. | Stock 4 41% 44% 44% | 102 —105 102 —106 ss i 4 
248,000 Do. Mort. Deben. Stock Redem. | Stock 8575 33% | 84% | 82 — 85 82 — 85 s 5138 
$6,000,000 | Mexican Electric Light Co., 5% lst V REL Gold Bnds | 100 65 | 5 5 & 5% 877— 88? 87 88 2999 - i ua 
18,585,000 | Do. Light and Power Co., Ltd., Common . |8100 | 4 | 34% 4 % — 905 8-4— 90 89 : +1 | 4 8S 
$2,400,000 | Do. do. 1% Gum. Pref. Stk. | Stock, .. | .. | 7% | 7 95 | 1043—1004 1043—106 100 | 104 | + è ous 
12,000,000 Do. do. 5% 1st Mtg.Gold Buds. 100 s .. 5 5 92 — 92 — 93 923 92 + 110 11 

250,000 | Midland Electric maa te lst Son Deb. | 100 44% | 4496 | 44% | 44% 97 — 99 9 99 - ; in 312 9 

180,491 r 1 to 187,500 x 5 8% 18% 220% T5 44 rm 44 i . 531] 

187,500 5X Pref, 1 to 187,500 . 5 5 % 5 % 5 % 5 (41— 4 4i— 4 ; 

160,000 | { North Monge Bei ere oP e] 10 5 % 97-993 | 9 - %% . 5 0 6 
10,852 Notting Hill Electric Lighting . 10 7496 | 7396 | 1 96 |. .. 114— 124 111— 123 13 — 3 A E- 0 
20,000 | Oxford, 1 to 96 and 407 to 20,310 s "m a b 79657 96 | T .. P. 64— 67 = 6i BiB 

119,6% | River Platz, Elety. Co. Ord. .. ee T .. | Stock n 6 8 9 228 — 238 228 —238 Se 

100,000 ; Do. % Non Cum. Pref. .. 2: .. | Stock | 6 6 6 6 2 100 —110 103—113 110 s 48 4n 7 

200,000 | Do. ag 5% Deb. Stk. Red. T 100 695 5 5 5 1004—1 1 l 82) 
40,000 | 8t. James' and Pall Mall Electric Light, Ord. 25 5 10 % 10 10 10 % 78— 7 7 7 7 A — à PE 
90,000 Do. do. 7 % Pref. 20,061 to 40080 | 5 % 1% (7% | 7% 4 7 7 7À i 

150,000! Do. do. ree eh Deb. Stock Red. .. 100 |84% | 34% |88% | 34% | 86 — 88 B6 — 88 5 ; B. 
3000 | i aoa aad Supply, , Ord. . : 34 Sa, o A "P 1 : u- a T BA 4 
65, ut ndon Electric Supply, 3 — Th T » 

180,100 Do. do. 5 a ist Mort. Deb. 100 25 us 5 % | 5 % | 100 —103 100 —108 vu n 1 

142,968 , Pref. : — L , y . R 

224,520 do. 4 96 1st Deb. Stk. 100 43% | 49%, m 44% — 99 — 99 : : è 4 10 u 
9000 . Bupply, öra, A ; : E % 2 5 5 i js d 2 a à as ‘ 10 0 : 

, um. Pre B — — T" 

975,000 ! Do. do. 44% lat Mort. Db. Stk. Red. | 100 ma | 44% | 44% | 49% 82 — 81 Rl — 83 a E eu 5 8 5 

80, 000 Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . 1 uS ee 5-95 ; 1— i 4— i To 614 8 

100,000 | Westminster Electric Bupply, Ord. .. 5 12 10 x 10 95 10 96 7À— 8 71— 7 77 742 — 4 6 9 0 
61,279 Do. do. €, Cum. Pref. (Re 6 | 48% | 48% | 44% | 4496 | 6 — 53 5 — 65 67. : 4 110 

duced from 50 since Blst Dec., 1906) 
* Unless otherwise stated, ali shares are fully peid. t Quotations on Liverpool Stock Exchange. 
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REVIEWS. 


International Language and Science. By PRors. COUTURAT, 
JESPERSEN, LORENZ, OsTwaLD and PFAUNDLER. 
Translated by Pror. F. G. DoxNAN. London: Constable 
and Co. Price 2s. net. | 


This book embodies the results of the investigations of an 
International Commission appointed to consider the general 
question of an international auxiliary language ; after seven 
years’ work, the Commission has decided that the idea is 
sound, but considera that neither Volapük nor Esperanto 
has succeeded in providing a solution to the very difficult 
problems involved. However, the latter has been found to 
contain a number of good principles, and has been adopted 
as a basis for the construction of an international auxiliary 
language. At this stage the authors have thought it well 
to bring the matter before the scientific and literary world, 
with a view to its discussion. The symposium presents the 
views of the respective authors on this important subject in 
a most interesting manner, emphasising the immense 
inconvenience and loss resulting from the existing confusion 
of tongues, and pointing out that the principle of employing 
a common intermediary is already widely adopted. For 
example, letters and parcels are collected together at a 
central point for sorting, instead of dealing with cach 
letter separately at the point of origin ; the same applies 
to telephone lines, &e. A common code of signals 
is employed at sea, and a common system of weights 
and measures and of reckoning time is current 
throughout the world of science. The common language 
alone is wanting. The principles upon which such a 
language must be founded are ably discussed, and the diffi- 
culties with which the problem is beset are boldly faced. 
Finally, a sketch is given of the “ Linguo Internaciona di la 
Delegitaro " or“ Ido," the international language (a modifi- 
cation of Esperanto) evolved by the Commission. 

The object of the movement is highly commendable ; and 
as the promoters have received the support of 310 societies 
and 1,250 „ professors and academicians,” there is reason to 
hope that their efforts will ultimately be rewarded with 
SUCCESS. 
sarily be a lengthy process, and many years must elapse 
before it can command general acceptance. We congratulate 
the Commission on the work accomplished, and wish it every 
success. 


The Construction and Working of Internal Combustion 
Engines, By R. E. Marhor. Translated from the French 
bv W. A. TookEY. London: Constable & Co., Ltd. 
Price 24s. net. 

The excellence of this translation of Mathot's work, com- 
bined with the re-arrangement, renders it a most valuable 
addition to the numerous books which have been published 
within the last few years. Owing to the author’s very ex- 
tensive professional experience with engines manufactured by 
the most important firms in this country, on the Continent, 
and in the United States, as well as the large number of tests 
which he has been called upon to carry out, the whole of the 
information will be extremely useful, not only to designers, but 
to all practically interested in modern gas-engine practice. 

The matter dealt with is divided into 16 chapters, 10 of 
which are devoted to the consideration of design, construction 
and working, the other six treating of associated matters. 
The descriptive list of illustrations, 466 in number, occupies 
12 pages, while only 10 pages are devoted to the index ; 
however, if these be taken in combination the curtailing of 
the index will be somewhat compensated for. 

In a table recording the world’s output of gas engines to 
August 15th. 1908, it is interesting to note that from a 
single 600-H.P. gas engine built and exhibited in 1900, 
there were in 1908 no fewer than 28 firms manufacturing 
units of over 1,000 M. P.; the output amounted to 728 
engines, having an aggregate of 1,025,709 H.P., and the 
size of unit has increased, in double-acting twin tandem 
types, up to 6,000 II. P. 

The tabulation of the proportions of the main parts of 
constructive details, for a range of seven sizes of cylinder, 


But the perfecting of the language must neces- 


from 15 to 150 H.P. capacity, will be found particularly 
useful to designers, and to buyers of engines. The former 
will be saved much time in detail work, while the latter will 
be able to compare the proportions given with those of any 
engine which may be offered to them. 

Chapter XVI is probably unique, for it contains a record 
of no fewer than 138 different tests dating from 1866 up to. 
the present, on gas and oil engines from 575 to 5 B.H.P., in 
which the results are presented in such a condensed and 
comparative manner, that it forms a most useful work. of 
reference, covering, as it does, a large range of fuels. 

The comparative classification of the engines tested is 
obtained by the product of four factors—modulus of abso- 
lute power, modulus of speed, mechanical efficiency and mean 
pressure—being considered equal to unity. 

The formula for the modulus of absolute power 


s L x A e. 
Mis: M = Age, th lus o bein 
792.000 ' the modulus of speed m g 
K N " 
n . gp,’ Where K = number of ‘impulses per cycle; 


N = number of revolutions per minute; and n.H.P. = 
effective horse-power. The product of these moduli, the 
mechanical efficiency R, and the mean pressure Pm, enables 
comparisons to be readily made between various engincs. 

However, it will be noticed that the figures given in the 
tables for the modulus of power are not correct, being 10 
times too high—the decimal point should be moved one 
place to the left ; also that they have not, been very carefully 
calculated. 

With regard to the driving of large gas engines by gas con- 
taining a high proportion of hydrogen, it is interesting to 
note that this work contains a description of engines of the 
four-cylinder twin-tandem, four-cycle type, of 5,400 m.r. 


driving alternators, which use oil gas of the following average 


composition :— 


Hydrogen, He... es T E s BRA 
Methane, CH, ... 8 - sik *. 288 
Hydrocarbons, CHn ... we fa ss. 34 


Carbon monoxide, CO ee e e. 44 
Carbonic acid, CO,  ... is S 9 Ub 
Nitrogen, Ng ... sr ss —- we 38 
Oxygen, Og «s : Traces 
100°0 


as well as others with cylinders 16 in. diameter working on 
natural gas, which contains over 90 per cent of methane. 

The 550 pages are full of practical details, very clearly 
illustrated, and there is little doubt of the work being highly 
appreciated, as might be expected from the author’s previous 
contributions on allied subjects. 


The Student's Catechism on Book-keeping, Accounting and 
Banking. By FREDERICK Davey. London: Butter- 
worth & Co. 1910. Price 3s. 6d. net. 


This is a well-printed hook, covering, with exercises, 442 
pages, and will, no doubt, be found useful for the purpose 
for which it is intended by those who favour catechisms. 
It, however, does not contain anything that can be de- 
scribed as new, whilst its full title is hardly justified by 26 
or 27 pages on banking, and the somewhat superficial treat- 
ment here and there of what is really accounting. 

As its title implies, the book consists of an excellent com- 
pilation of questions with answers upon book-keeping, com- 
mencing with the elements and gradually ascending into the 
more advanced regions of the subject, being, as it should be, 
profusely illustrated by worked examples, and concluding 


with a number of exercises and examination questions for 


students. The book is also abundantly interspersed with 
definitions of book-keeping and commercial terms and 
phrases, and practically resolves itself into a kind of 
dictionary of book-keeping with the essential accompaniment 
of terms and phrases in common use. 

Many of the answers are good and fulfil the object of an 
examination ; but without being unduly critical, we think 
that some of the stated questions require much fuller treat- 
ment and part correction to be of practical service. For in- 
stance, the reply given to the question, What isa reserve?“ is 
that it is a sum set aside out of profits to meet a con- 
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tingent loss or liability, and that it may be either special or 
general.“ l 

Now, there are two kinds of reserves; those which are 
necessary to enable us to arrive at what are regarded as true 
profits, and those which are the result of appropriations of 
ascertained profits. Asan instance of the former, we may 
quote a provision for doubtful debts ; the object in this and 
all other instances of such reserves being the proper sup- 
port and maintenance of the assets. A real reserve is, or 
should be, the excess of assets over liabilities, including paid- 
up capital, and is, consequently, an appropriation of ascer- 
tained and available profits. The reply proceeds to state 
that “reserves may be either special or general, special 
reserves. being created for definite purposes, and are shown 
as deductions from the assets to which they specially relate," 
whilst “general reserves are credited for the purpose of 
strengthening the financial position of a business, and are 
shown in the balance-sheet as separate items on the Dr. 
(liabilities) side." Special reserves are not always shown as 
deductions from the assets to which they relate, though this 
is the proper course. | 

In distinguishing between a reserve account and a 
reserve fund, it i$ stated that a “ reserve account shows on 
the credit side the amount of the reserve," and that a 
reserve fund is an asset which may be in the form of a 
specific investment or which may be included amongst the 
general assets of the business.” 

A reserve, or a reserve fund, may be invested in the 
business creating it, or it may be invested in outside 
securities or other forms of investment; but a reserve fund 
is not an asset. It is a liability, and represents the amount 
invested inside or outside the business, as the case may be, 
Which is an asset. 

In reply to the question “describe the formalities con- 
nected with the payment of a dividend to shareholders," it 
IS stated “that as the warrants are presented to the bank 
for payment, the dividend account at the bank will be 
debited,” &e. This is hardly correct. At convenient times 
during, or at the end of the financial year, the paid 
warrauts are checked with the eutries in the dividend pass- 
book, and a journal entry made crediting the dividend 
account at the bank, and debiting sundry shareholders. The 
words * special dividend account" in Clause 1 might be 
made clearer by substituting therefor sundry shareholders 
for dividend ; to correspond therewith the account at the 
bank also should be “numbered.” — The increasingly 
Important subject of the promotion of subsidiary companies 
by the sale of properties and the acquisition of cash and 
shares in exchange therefor receives scant attention, though, 
as already indicated, the reply given may be sufficient for 
examination purposes. A discussion of the Garner v. 
Murray partnership case would also have becn an improve- 
ment.— . J. 


ELECTRICAL WORK FROM CHICAGO 
TO THE PACIFIC. 


Mu. A. A. Gray recently went on a trip from Chicago to 
San Francisco and back on behalf of the American Electrical 
Review and Western Electrician. In the course of his 
journeying he made several long detours in order to see 
features of engineering importance. Ile has recorded the 
result of his observations on matters of electrical engineer- 
ing interest in an article entitled“ To the Pacific Coast and 
Back,” appearing in the issue of our contemporary for 
November 12th, from which we have made the following 
extracts :— 


The writer had occasion recently to make a somewhat extended 
trip from Chicago to San Francisco and back, making several long 
detours in order to cover points of engineering interest. 

so far us electrical engineering is concerned, it is a fact that it 
would be hard to make a trip anywhere along the main arteries of 
travel without finding enough to keep the observer busy. 

At Bakersfield a stop of three hours affords an opportunity to 
visit in an automobile the great oil district for which this country 
| famous, After a half hours ride from the Bakersfield station 
the œl field is reached, where a forest of some 1,500 or 2,000 derricks 


makes this field one of the most extraordinary producers of this 
country. The mechanical equipment of the Bakersfield oil district 
forms an interesting commentary upon the prospect of the utilisa- 
tion of electrical energy in the oil fields. But little progress has 
been made in this district in the utilisation of electric motors for 
any of the work, althourh in the Eastern oil fields, and, in fact, in 
other California oil fields, electric motors have demonstrated their 
superiority to steam-driven apparatus. 

It is surprising to find long pipe lines from the central boiler 
station to the individual engines driving the pumping machinery, 
the steam piping being in many instances exposed to the atmo- 
sphere, where the conditions of condensation must be such as to 
render the steam service highly inefficient. 

In contrast with the Bakersfield district are the Coalinga Fields. 
Here two wells for the Kern Trading and Oil Co. and one well for 
the Good Luck Oil Co. have been driven, and these are being operated 
very economically by alternating-current three-phase induction 
motors. One of the reasons why the adoption of electrical energy 
has been delayed is the great range of power required for the 
various operations of driving and pumping a well. This includes 
drilling, bailing, sanding, pulling the roda, and pumping, and in 
order to get a single electrical equipment with a range of power for 
the necessary requirements there has had to be worked out a very 
pretty set of winding problems. Asa matter of fact, however, 
the Westinghouse Electric and Manufacturing Co. has installed 
these equipments, and it is claimed that they are showing remark- 
able economy. It is estimated that the cost of pumping by elec- 
tricity, figuring the current at 1j cents per KW.-hour, can be cut 
down to $1.50 per day, while pumping with steam engines works 
out to about $3.50 per day. 

These oil fields can be easily reached by the transmission lines 
from several stations adjacent to the oil fields. Where oil is burned 
under steam boilers the fuel cost is, of course, very low, but the 
chemical composition of the water is such that the boilers must be 
overhauled at frequent intervals, sometimes every three months, 
In point of economy it appears that where natural gas can be 
secured as a complementary product of the oil field the gas engine 
will torm a serious competitor of the electrical transmission system, 
but even where this is the case it would appear to be more 
economical to install batteries of gas engines driving electric 
generators and distribute the current economically to individual 
motors, thus eliminating the inefficiencies of long steam feeders 
and the great loss in mechanical friction which comes about with 
the rod and bar and wire drives of the present system. Then again, 
while the requirements of drilling, driving and pulling call for 
varying degrees of power, the pumping load is practically a con- 
stant run for 24 hours per day, and in point of load factor is almost 
ideal. 

San Francisco, Cal., in view of its population, has probably the 
most extensive branch office electrical represent ation of any city in 
the country. The Pacific Coast States represent a vast manufac- 
turing possibility, but at the present time conditions are not as 
good as could be wished. San Francisco is suffering from high 
labour costs, and this is militating against the development of this 
city as à manufacturing community. With cheap power, however, 
and the building up of the communities farther back from the 
coast, and north and south from San Francisco, there is bound to 
be & wonderful development in the utilisation of manufactured 
articles of every description, and with the growth of these com- 
munities the district is sure to develop large manufacturing 
interests. 

Sixty-cycle alternating current appears to be the prevailing 
character of electrical distribution in and around San Francisco. 
while the great system of the Southern California Edison Co. dis- 
tributes at 50 cycles. Outside of electrical traction there appears 
to be very little direct current used, and the field here for alternat- 
ing-current apparatus, particularly alternating-current controlling 
machinery, would seem to be excellent. There is plenty of enter- 
prise in San Francisco, and the city has made remarkable strides 
in its rebuilding since the fire of 1906. It will be remembered 
that the grades of the San Francisco streets are very severe, and it 
was hardly to be expected that electric vehicles would gain much 
of a foothold in a city with such topographical characteristics. 
However, the sale of the electrie vehicle is being pushed vigorously 
and with considerable success, while this type of motor vehicle is 
rapidly gaining favour in Sacramento, Oakland, Berkeley, and all of 
the delightful suburban cities adjacent to Los Angeles in Southern 
California. 

At Phoenix, Ariz., the offices and engineering headquarters of the 
Salt River project of the United States Reclamation Service are 
located. Here the Government is carrying out one of the greatest 
irrigation projects in the country and using the fall of the water 
to generate electrical energy for distribution to the surrounding 
territory. 

The Salt River project purposes the irrigation of about 210,000 
acres of reclaimable desert land, and in order to control the flow of 
the Salt River a massive dam has been built at Roosevelt. about 
65 miles from Phoenix, Ariz. This dam is 280 ft. high above bed 
rock, with a bottom length of 235 ft., and a length at the top of 
1.080 ft. It is a masonry arch dam ranging in thickness from 
nearly 175 ft. at the bottom to 16 ft. at the top, where a highway 
has been provided for vehicles, concrete bridges carrying the road- 
way over the spillway to the sides of the canyon on both ends of 
the dam. Nearly 400,000 cb. yards of masonry have been placed 
in pesition to complete the dam, and the reservoir which it will 
form will create a lake of approximately 16,329 acres in area and 
backing up 1,400,000 acre-feet of water. 

At the site of the dum the canyon is formed of cliffs rising almost 
perpendicularly, and the power house is built into the rock at the 
foot of the dum. Power for construction was secured through the 
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agency of a power canal taken from the head waters about 20 miles 
from the location of the dam, and this canal forms a part of the 
permanent hydroelectric development of the project. At the 
present time at the Roosevelt power house there are three units in 
place, each of 900-K W. capacity, made by the General Electric Co., 
driven by 36-in. S. Morgan-Smith water-wheels. The power canal 
will be a constant-head equipment, while plans have already been 
formulated for the installation of several other units which will 
operate under varying heads as the level in the reservoir behind the 
dam is lowered during the dry seasons. 

Power is generated at 2,200 volts, Atthe transfer station, which 
is built into the cliff a short distance from the power house, the 
current is stepped up to 15,000 volts for the transmission system. 
The three-phase transmission line is in duplicate from the trans- 
former house to Phwnix, Ariz, with a sectionalising station at 
Mesa, about 18 miles from Phenix, where several 10,000-volt cir- 
cuits are taken off for service to the neighbouring community and 
for distribution to sub-stations, where the voltage is stepped down 
to 220 volts for the driving of vertical induction motors for 
pumping. 

The Government has built a wagon road from Mesa to Roosevelt, 
cutting this in many places out of the solid rock of the mountain. 
It is understood that something like $360,000 was expended upon 
the construction of th road, It is to be hoped, now that the 
construction at the dam is practically complete and the need for 
keeping up the road is not urgent, that the Government will not 
abandon it, but that steps will be taken to utilise to the fullest 
extent the wonderful natural beauties of this remarkable canyon. 
Already the irrigation project has been of great value to the valley. 
For a period of 13 months there had been no rain, and the crops 
everywhere, excepting those under the irrigating ditches, were 
burned up. The water users are enthusiastic over the prospect of 
reclaiming the land, and it is believed that a ready market will be 
found for all the electrical energy that can be generated. 

In addition to the development at the dam it is proposed to 
install a number of other stations at different points on the river 
where the fall will give a sufficient head to generate a considerable 
amount of power. About 17 miles from Mesa at Granite Reef there 
is a diversion dam just below where the Verde River flows into the 
Salt River. A power station will be built near this point, In this 
way it is expected that the water of the Salt and Verde combined 
will be used in at least five power stations, and Bnancial arrange- 
ments have already been made for the preparation of plans and the 
construction of machinery for three of these stations. 


PROCEEDINGS OF INSTITUTIONS. 


Electrie Heating and Cooking. 


THE following is a synopsis of an address delivered by MR. A. J. 
CRIDGE before the Yorkshire Section of the INSTITUTION OF 
ELECTRICAL ENGINEERS at Sheffield on December 7th :— 

Cookers are now constructed for use on both A.C. circuits, as in 
Sheffield, and D.C. circuits, as in some other towns. The charge 
for electricity in all the cases quoted is taken at 1d. per unit. 

With a Tricity cooker, supper for four persons was cooked in 
23 minutes, 4 pints of water being boiled, four slices of bread 
toasted and stew prepared, for the sum of id. Breakfast for five 
persons, consisting of eight rashers of bacon, some potatoes, and 
four slices of toast, 61 pints of water being used for all purposes, 
was prepared in 30 minutes at a cost of id. Supper for seven 
persons, consisting of steak, ham, kidneys, chipped potatoes, 
sausages and bacon, was prepared at intervals amounting in all to 
one hour, for 1-4,d. 

With another kind of stove, a joint weighing 1 1b. 13 oz. and 
two fruit pies were cooked properly in under 1 hour at a cost of 
2˙7d. With two such stoves, and an extra steamer, a complete six- 
course dinner for 10 persons was prepared in under 3 hours for the 
cost of 6d. 

Small toasters are capable of toasting four slices of bread at once 
at a rate of cost equivalent to 160 slices for 1d. 

An iron can be made ready for use in about four minutes, and 
can be kept hot all the time at a cost of less than $d. per hour. 

The “Therol” electric water-heater is capable of supplying 
30 gallons per day of very hot water, and in some places the ques- 
tion has been considered of making a fixed annual charge for the 
supply of electricity to such apparatus, This cost would probably 
work out at about £3 138. per annum, 

Electric geysers can be connected to the ordinary cold water 
supply, and the water is heated as it passes through the geyser. 
In this case there is no consumption of energy when hot water is 
not required. 

Electric glue pots, in which a quart of glue may be kept in con- 
dition for use at the rate of six hours for Id., are frequently used, 
and the absence of any flame is a great advantage amongst 
inflammable surroundings. Electric soldering irons are also 
obtainable. E 

In the large electric light bath installed at Glossop Road, there 
are 50 lamps of 60 watts each, and the average time taken by a 
bath is 20 minutes, representing a cost of Id. per bath. Electric 
light baths are considered to be more beneficial than the ordinary 
Turkish baths. 

For intermittent use in bedrooms, bathrooms, offices. or drawing 
rooms infrequently used, the cost of a radiator does not exceed an 
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average of ld. per day. The trouble incidental to the use of coal 
fires, lighting, allowing to die out and cleaning up after use, is 
entirely obviated by the use of radiators. 

Radiators with bright lamps dissipate their energy mostly by 
means of radiation. Radiators with dull lamps and non-luminous 
heaters act mainly by convection—i.e., they warm the air around 
them. 

For the prevention of down draughts in public buildings, 
radiator lamps placed near the roof are frequently employed. As 
the object is to maintain the air at an even temperature, dull lamps 
are the best for this purpose. Installations are to be found at 
several churches and chapels in Sheffield. 

Bed-warmers, hat-pads, shaving-mugs and other accessories of 
this nature are obtainable from many sources, and the cost of using 
is practically negligible ./., the cost of using a hat-pad daily for 
one year is 2s, 6d. 

Mr. BERTRAM THOMAS, in awritten communication, stated that 
Gray’s patent oven differed from all other ovens in the market, 
inasmuch as the cooking was not effected by direct radiated heat, 
but by the flow of heated air over the food. This flow was from 
the top down wards, so that an efficient top heat was provided and 
food was very well browned by it. The heaters were placed at 
the bottom of the oven immediately below a flue or flues which 
opened near the top of the oven. The air coming in contact with 
the heaters was warmed and rose up the flues to the top of the oven, 
whence it passed downwards over the food to be cooked, and so 
returned to the heaters, giving up some of its heat to the food in 
passing. This method of heating secured a remarkable uniformity 
of temperaturethroughoutthe cooking space, and food could be cooked 
anywhere inside the oven without burning or being moved— in fact, 
it was unnecessary to baste joints or poultry. The interior of the 
oven was kept as tightly closed as possible to prevent escape of the 
heated air and ingress of cold air. Ventilation wasquite unnecessary, 
and all the water vapour in the oven being superheated to a high 
degree, it acted simply as a heat-conveying medium. The economy 
of the system was obvious, as the circulation of the hot air made 
it unnecessary to heat up masses of material placed in various parts 
of the oven ; in fact, it was quite possible to imagine the employ- 
ment of an oven constructed of some material having no thermal 
capacity, in which the air only would be heated, and in which the 
losses by convection and radiation would be negligible. The heaters 
were arranged in parallel-series and controlled by a D. P. two-way 
switch. With the heaters in parallel, the maximum effect was 
obtained, and this was used for heating up the oven ; on the series 
side the temperature of the oven was just about maintained, and 
the heaters were then only working at one-quarter of their maximum 
rating. This method of control had two advantages. (1) It was 
absolutely simple to work, and needed no intelligent selection of the 
most suitably placed heaters. (2) It increased the life of the 
heating elements, as for the greater part of the time they were 
employed upon the lower rating. Provision was made for electric- 
ally illuminating the interior of the oven, and a window was fitted 
in the door, through which the conditions of the food could be 
observed without opening the door. Every oven was furnished 
with a thermometer, by which its temperature was indicated, and 
with this indicator, after a little experience, cooking became purely 
a matter of time, and could be done by the clock.” For many 
reasons it was desirable to heat the oven up quickly ; 
for an oven with a cooking space about 20 in. high X 15 in. wide 
x 18 in. deep the makers employed a 25 to 3-KW. rating for the 
preliminary heating, which consumed about 1 B. of T. unit ; there- 
after the temperature was maintained with about J unit per hour, 
so that 24 to 3 units would cook quite a big dinner, especially if 
the falling temperature of the oven was taken advantage of for 
cooking such things as milk puddings. A customer who used one 
of these ovens recently, stated that he had cooked a full dinner in 
1] hours with a consumption of 2 units, which was at least as 
cheapas could be done with gas. 

MR. T. HARDING CHURTON, chairman of the Section, opening 
a discussion on the subject, said that Mr. Cridge had only 
communicated to them results of his own work, and had not 
attempted to speak of other results. He understood that 
there had been very little electric cooking done in Sheftield, 
It would be interesting if subsequent speakers would tell 
them about the efficiency of such apparatus. He had heard that 
0'06 unit would raise I pint of water from 60° F. to 212° F. In- 
formation as to the life otf the apparatus would be welcome. 

MR. R. L. ACLAND (Chesterfield) said that the subject was one of 
special interest nowadays. He would be glad of information which 
would enable them to make comparisons with gas. 

MR. F. S. GROGAN (Berry Construction Co., Ltd.) said that the 
calorific value of one penny worth of gas at 2s. 6d. per 1,000 cb. ft. 
Was six or seven times as great as that of a unit of electricity; but as 
it took 52 minutes to heat 15 pints of water from 61° F. to boiling, 
and consumed gas at the rate of 2'44 cb. ft. per pint, the efficiency 
of gas heating was only 11'4 per cent. There were 685 heat units 
in 1 cb. ft. of gas. For equal results, then, the efficiency of elec- 
trical heating need only be 68˙4 per cent, and in actual practice 
efficiencies of 80 per cent. and over were obtained in a Tricity 
kettle. A great point in favour of electric cooking was the 
excellence of the food when cooked. In standard cookery books 
they were told that from a quarter to a third of the weight of a 
joint of meat was lost in cooking. In the case of Tricity cooking, 
a 7-lb. joint which he had cooked only lost 2 lb. instead of 2 ll. 
Therefore, in addition to high efficiency and consequent low cost, 
there was a saving in meat, so that the housewife not only got the 
cooking for nothing, but was some 15 or 16 pence in pocket into 
the bargain. Mr. Grogan proceeded to point out the superiority of 
hot-plates over internally-wired kettles, irons, and pans, and pointed 
out that|the stove was practically everlasting, and the utensils could 
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be cheaply replaced in the event of accident or when worn out, 
whereas with self-contained apparatus replacement was necessarily 
a much more expensive matter. 

Mk. R. H. SCHOFIELD (Ferranti, Ltd.) showed an iron, a hot- 
plate, and the heating element for them, which his firm intended to 
place upon the market. In Canada and the United States these 
hotplates were in very general use, and people called them stoves,“ 
and used them as such. He thought one should have plenty of 
mass in heating apparatus, to ensure durability, and so confident 
were his company in the excellence of their idea, that they were 
prepared to replace irons and hotplates complete if the heating 
element broke down within two years. He thought that central 
station managers were not altogether on right lines with tariffs. 
In Bradford and Southampton there was an extremely low running 
charge, and a first charge of a fairly high order. He thought 
apparatus should be hired out. People would rather hire apparatus 
aud pay 2d. per unit than buy it and pay $d. per unit. 

Mr. I. F. FAwcett (Leeds) said that there had been electric 
cooking in 1902, and also radiant heat baths. The subject had 
been brought to the front now, because supply authorities had been 
ro badly hit by metallic lamps that they had to seek ways of 
bringing up the revenue. Had they wished, years ago, they could 
have encouraged manufacturers to produce apparatus earlier, and 
to have perfected it. In pushing the sale of such apparatus, lady 
canvassers often proved useful. 

MR. MokRISON (Electric and Ordnance Accessories Co., Ltd., 
Birmingham) thought that it was advisable to follow on the lines 
of the designers of gas cookers. and to make strong, durable, and 
cheap cookers. Imitation of gas authorities should be carried 
further, and supply authorities should hire the goods out. 

Mn. H. E. YERBURY (chief electrical engineer. Sheffield Corpora- 
tion tramways) hoped that shortly it would not be necessary to 
have a special circuit for heating, nor special apparatus for it. He 
thought the proper way to proceed was to make an inclusive 
charge, to cover hire of apparatus and energy used. 

Mn. H. A. Howler (Sheffield) thought that the manufacturers, if 
confident of their goods, should sell to consumers by hire-purchase, 
instead of asking the undertakers to do so. He favoured the 
Norwich method of charging, which would enable them to use one 
circuit for any purpose, and thus to realise Mr. Yerbury's 
suggestion. 

MR. WILSON HARTNELL (Leeds) said that Mr. Fletcher, of 
Warrington, obtained 300 heat units per cb. ft. of gas from his 
burners, He, himself, had obtained about 150. Mr. Grogan did 
not appear to have obtained so much. His own experience was 
that about 123 cb. ft. were required to cook a dinner, and 1$ cb. ft. 
to make a round of toast. 

Mr. W. F. MYLAN (British Westinghouse Electric and Manu- 
facturing Co., Ltd., Sheffield) was doubtful of the durability of the 
apparatus, and also of the economy of electric cooking. 

MR. HAROLD DICKINSON (Leeds) thought that if there need 
only be one circuit, it would bea great improvement. It was not 
altogether the pressure of metal lamps that had caused supply 
authorities to be keen on heating. They had not been able to get 
the benefit of cheap production costs until the power load deve- 
loped. In the early days of lighting, charges and costs were 
high, and they only got those customers who would have electricity 
because of its other advantages. As costs came down, so prices 
decreased, more customers came, and revenue grew. 

MR. CRIDGE, in reply, doubted the wisdom of employing very 
large masses for durability, as Mr. Schofield had suggested. Masses 
took energy to heat them, as fly-wheels did to turn them. Mr. 
Fawcett was not quite fair to central station engineers when he 
suggested that the metal lamp was the cause of their present 
attitude. There had been a great deal of what must be called 
rubbish put forward in the past by manufacturers, and undertakers 
must be quite sure of the worth of goods before they could push 
them. They had to live with their customers. He agreed, with 
Mr. Dickinson, that lower costs had eased matters for them. In 
the first years of any business, customers were obtained who would 
pay any price for the advantages. They had to tap in succersion 
lower and lower strata of revenue-earning material by means of 
lower prices. He did not altogether agree with Mr. Morrison that 
they must follow gas designs. The bright, shiney, thin-walled 
Tricity oven was, as a scientific fact, quite as etticient in retaining 
heat as u heavily lagged oven. 

There was a large and representative collection of modern heat ing 
and cooking apparatus exhibited in the lecture theatre, including a 
Tricity range and Eclipse stove, and other miscellaneous articles. 


Control of Electric Winding Engines. 


(Diseursion on paper read by Dr. E. ROSENBERG, before the 
INSTITUTION OF ELECTRICAL ENGINEERS At Manchester, 
December 6th, 1910. See EI EC. Rev., December 16th.) 


THE CHAIRMAN (Mr. J. S Peck) said that with the usual A.C. 
winding engine there were two methods of braking available : (1) 
mechanically by means of brake blocks and (2) electrically by 
means of counter current. In lowering it was possible to let the 
motor run above synchronism, and so return power to the line, but 
this method was not available for lowering at low speed or for 
stopping the motor. Where the motor was used as a generator by 
exciting. the stator with D.C. it was impossible to brake with 
counter current whilst the motor was generating, which was also 
an objection to this method, With the eddy-ourrent brake or with 


any other type of external brake, such as a water brake, it was 
possible to use the mechanical brake, counter current and the 
external brake simultaneously. The external brake also gave a 
highly satisfactory method of lowering at reduced speed. Whilst 
an eddy-current brake for a low-speed motor was an expensive 
machine, and although the inertia of the rotating parts added 
appreciably to the power required for acceleration and retardation, 
there seemed to be a demand for it, and under certain circumstances 
its use was quite justifiable. di 

MR. W. CRAMP said the author had referred to commutator 
motors as not being so efficient as other motors; yet to obtain 
braking effect, he did not hesitate to recommend a special rotary 
converter with a commutator. For the purpose discussed in the 
paper, there was a possibility of employing a system which Dr. : 
Rosenberg had not mentioned —viz, an induction motor with 
a variable number of poles. The only objection to the use of 
the induction motor as a brake scemed to be that without counter 
current it was only suitable for speeds a little over synchronism. If 
it were arranged to have the number of poles changed it might be 
used as & brake down to the speed corresponding to the largest 
possible number of poles, or the winding of the motor might be 
arranged so that it could be connected in cascade, with a very wide 
range of regenerative braking. 

Mn. J. FRITH had used eddy-current brakes with external iron 
wheels and an ordinary alternator field a good deal for ordinary 
testing work: they were most convenient and flexible appliances, 
and he found that the torque went on increasing with the speed. 
The path of the eddy currents was so undefined that their reaction 
on the field magnets was very slight. To direct the eddy currents, 
he had slottted the iron and put on a copper squirrel-cage winding 
in good electrical contact throughout with the iron, but had got 
better results by employing the copper end rings only without axial 
bars. He had used this method of braking small induction motors, 
using one phase in series with the other two in parallel to carry 
the D.c. 

Mr. T. FERGUSSON said it was most important to consider the 
subject of braking methods before giving preference to any one 
system of control. In electric winding, the final choice might be 
determined by the question of efficient and safe braking. The 
system of braking which would appeal most to the user would be 
the counter-current method, although it might not be very good 
commercially when lowering loads for a considerable time. In that 
case the Ward-Leonard system might be preferable. The eddy- 
current brake offered considerable safety and ease of manipulation. 
If, for example, a balance rope were fitted to the cayes, the static 
torque became uniform throughout the wind, and it was an easy 
matter to switch on the eddy-current brake, starting the load down- 
wards by a short application of power, and bringing the control 
lever back to the off position; the load would then descend at 
a uniform rate under the action of the eddy-current brake, and 
finally, pulling the control lever backwards would bring the load to 
rest by the application of counter current. 

Mn. A. B. MALLINSON considered that colliery proprietors would 
be inclined to condemn large eddy-current brakes when considering 
electric power for winding from deep shafts. One of the first re- 
quirements was that power must be returned to the line whenever 
possible. The electric winding engines which he had seen in opera- 
tion were small, compared with the high-class steam winding 
engines at large South Wales pits. When electric winders of similar 
duty were put to work, the losses between winds (due to running 
fly-wheel sets) would be so reduced that D.C. winders with a fiy- 
wheel converter would show an overall efficiency better than would 
be obtained with A. C. winder equipments, 

Mr. A. F. STEVENSON thought that they need only consider 
colliery winding plants supplied from power companies’ mains, the 
capital expenditure involved making it impossible to get them 
installed otherwise. The rheostatic method of control applied to a 
three-phase motor on the power supply mains appealed to him as 
the most suitable for colliery conditions, the checking and adjusting 
of the cage position being done by counter current in the same way 
as steam was used. 

Mr. W. SHAW found that in the case of a small haulave motor 
the current roxe to a high value, even if full resistance were 
switched into the rotor circuit in the interval between opening 
the switch and closing in the reverse position. ^ Unless energy 
was returned to the line, the only argument in favour 
of electric braking was that it, perhaps, would lend itself to 
lighter and more easily regulated control apparatus than the 
mechanical friction brake now in use on steam winders. Colliery 
managers would prefer to put up with the friction brake, in which 
they felt confidence, rather than go to the expense of an electric 
brake, 

Dn. E. ROSENBERG, in reply. snid that in order to get good com- 
mutation in a single-phase machine, the voltage between the bars 
must be low, and to build an armature for low voltage and high 
current was expensive. Besides, the efficiency of the single-phase 
motor was lower than that of either p.c. or three-phase motor. 
The pole-changing device could be used to get an economica] run- 
ning at half speed and to lower men by running the motor with the 
double number of poles a little above synchronism. The practical 
objection against doing this with large direct-coupled winding 
motors was the great number of poles required. and the deterioration 
in performance which such an arranvement of stator and rotor coils 
would give even at full speed. For English coal mines the eddy- 
current brake would hardly ever be required. He had seen mines 
where winding coal and men was done at the same speed, and trips 
with an unbalanced load were of rare occurrence ; in such cases the 
expense for the eddy-current brake would not be justified. Replying 
to Mr. Shaw, rushes of current on reversal would not happen if the 
controller was properly designed for this service, 
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Submarine Cables for Long-distance Telephone Circuits. 
By MAJOR W. A. J. O'Meara, G. C. M., M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, London, December 15th, 1910.) 


THE first submarine cable of any length specially designed and 
provided for telephonic purposes by the British Post Office was that 
between St. Margaret's Bay and Sangatte, laid in 1891, to provide 
telephonic facilities between London and Paris. Since then, many 
other cables have been laid, all practically of the same type. The 
weight of copper and gutta-percha in the cores was so proportioned 
as to make them specially suitable for use in connection with con- 
siderable lengths of land wires, The Port Mora-Donaghadee cable, 
for example, connecting the English and Irish telephone systems, 
forms a link between 400 or 500 miles of landline on each side. 
The data available in 1890, when the first Anglo-French cable was 
designed by Mr. H. R. Kempe, now electrician to the British Post 
Office, were naturally somewhat incomplete, but the results obtained 
with the first telephonic circuit between London and Paris have 
proved eminently satisfactory from the date of ite first use. This 
has been testified to by the demand of the public, not only for 
additional facilities between England and France, but also for the 
establishment of telephonic communication between England and 
Belgium. In the latter case facilities were provided in the year 
1902. 

I was serving as a subaltern in the 2nd Division Telegraph 
Battalion Royal Engineers (now “K ” Company R. E.) in 1890, and 
was charged with the duty of making all the necessary arrange- 
ments for the selection of a suitable route for the lines from London 
to the coast, the preparation of the estimates and the superin- 
tendence of the construction of the works necessary on this side of 
the water. 

The laying of the first cable (constructed by Messrs. Siemens 
Bros. & Co.) was carried out by H.M.T.S. Monarch, under the com- 
mand of the late Mr. D. Lumsden. Descriptions of the cable have 
already been published." 

It was well known some 50 years ago that the high electrostatic 
capacity of gutta-percha-covered conductors greatly affected the 
transmission of electric impulses, but it was not until 1887 that a 
satisfactory theory of telephonic transmission was formulated. In 
that year, Oliver Heavisidef gave the essential parts of the theory 
of telephonic trangmission, pointing out the importance and bene- 
ficial effects of self-induction, and stating the relation which must 
exist between the constants of a circuit in order that electrical 
waves of all frequencies may be transmitted without distortion. To 
him most certainly belongs the credit of being the earliest investi- 
gator in the field of telephony to predict the measures necessary 
for progress in the art of speech transmission. 

So far back as 1891 Silvanus P. Thompson obtained a patent for 
the employment of distributed inductances, leaks, &c., and this 
patent specification may be considered to have afforded independent 
testimony to Heaviside’s views. Engineers, however, were not con- 
vinced as to the practicability of effecting improvements in tele- 
phonic transmission by this means, and therefore a solution to the 
problem was sought by devising & method for materially reducing 
the electrostatic capacity of submarine cables. The air-spgce type 
of cable designed by Messrs. Willoughby S. Smith and W. P 
Granville was, in 1897, brought. to the notice of Sir William Preece, 
then engineer-in-chief to the British Post Office, The extension of 
the telephone trunk service to the Isle of Wight had just been 
sanctioned, and was provided by an air-space cable laid between 
Stone Point and Gurnard Bay, a distance of about two knots, on 
June 30th, 1897. The tests carried out when the cable was laid 
proved it to be in every way satisfactory. It was discovered later, 
however, that this apparent freedom from defects was due to the 
fact that the cable was of too short a length for a complete investi- 
gation of its telephonic efficiency to be made. When an increase in 
the number of telephone circuits between England and Ireland was 
suggested in 1898, this type of cable was adopted for the purpose. 

When this Anglo-Irish cable was tested under practical con- 
ditions, a very serious defect was discovered—namely, that serious 
inductive disturbances existed between one pair of conductors in 
the cableand the other pair. Great disappointment was experienced 
when this fact came to light, and to clear up the situation a series 
of experiments was arranged in 1900 by Mr. (now Sir) John Gavey 
on the three cables (two telegraph &nd one telephone) which at 
that time connected Nevin, in Wales, and Newcastle, Co. Wicklow. 
The following conclusions were drawn from the experiments :— 

l. Commercial telephonic communication between terminal 
points connected by & 60-knot length of the ordinary submarine 
telegraph cable of the standard type is possible, but there is no 
margin available under such conditions for extending the range of 
communication beyond that distance. 

2. The air-space type of cable of & similar length—60 knots— 
does afford & sufficient margin for extending the range of tele- 
phonic communication very appreciably if combined with suitable 
aerial conductors, but the existence of overhearing between the 
two pairs of conductors, and the disturbances introduced by utilising 
one pair of wires for telephonic purposes and the other two wires 
simultaneously for high-speed telegraphic purposes, preclude the 
employment of this type of cable for telephonic purposes wholly, 
or for joint telephonic and telegraphic purposes, unless the tele- 
graph circuits are impeded and worked at a low speed. 

There appears to be little doubt that the failure of this type of 


* ELECTRICAL REVIEW, Vol. 27, page 309, 1890, and Vol. 29, 
page 247, 1891. 

T Electrician, Vol. 19, page 79, 1887; Electrical papers, Vol. 2, 
page 119. 


cable is due wholly to the difficulty in manufacturing it in such a 
manner as to ensure that the centres of the conductors shall form 
at every cross-section a true square. . 

When the question of laying an Anglo-Belgian cable in order to 
establish direct telephonic communication between London and 
Brussels came up for consideration, it was decided, in view of the 
failure of the air-space cable, to use the same type as the original 
Anglo-French cable. 

In 1908, in view of the demand for additional telephone facilities, 
it was decided to provide four additional circuits (i.e, two new 
cables) between England and France, each country providing and 
laying one. > 

The opportunity was taken to extend the range of intercommuni- 
cation so as to embrace centres not hitherto included in the 
international zones, owing to the great distances separating them. 

Three methods of increasing the range of telephonic transmis- 
sion, so far as submarine cables are concerned, have been prominently 
before the engineer-in-chief's staff, viz. :— 

(4) By the use of heavier copper conductors, and by an increase, 
at the same time, of the separation between them. 

(b) By the provision of one or more closely arranged layers of 
suitable iron wire over the whole length of the copper conductors 
in the cable—the so-called “ continuous " loading system. 

(c) By the introduction at regular intervals of suitably arranged 
inductance or loading coils—the so-called "non-continuous" or 
" coil " loading system. 

Two varieties of cable in which it was proposed to obtain 
increased efficiency in transmission by the employment of a larger 
quantity of copper per unit of length have been submitted to the 
Engineering Department ; in both designs provision has been made 
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Length, 1°78 miles. Type, 4 quads + 12 pairs. 
one layer 0:87. mm. wire. Loop resistance 
Wire-to-wire capacity per mile, 0°08 microf è 
mile, unknown. 

Fig. 1.— EFFICIENCY TESTS OF “CONTINUOUSLY” LOADED 

CABLE. 
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for the introduction of layers of paper between the copper and the 
gutta-percha, and each contains only a single circuit. Paper 
appears to be a somewhat unsuitable material to employ. in the 
manner proposed on account of its hygroscopic qualities, which cause 
it to absorb moisture from the gutta-percha, quite apart from the 
question of the probable high cost of maintenance that a cable in 
which paper is used may involve. 

The magnitude of the capital cost involved in providing the 
cables rises in a nearly geometrical ratio if the problem is solved 
by the simple expedient of increasing the weight of the copper 
conductors, and for this reason proposals for heavier copper con- 
ductor types of cable have in recent times been in abeyance. 

The two practical methods—that of “continuous” loading and that 
of “ non-continuous ” loading—have therefore been the only ones 
considered. A schedule is given in an Appendix of some foreign 
loaded submarine telephone cables which have been provided in the 
past. The “continuously” loaded type of cable appears to offer an 
advantage as being mechanically simpler than the ''coil" loaded 
cable, but our investigations have shown that the increase in 
efficiency which it was desired to obtain could only be realised at 
an incommensurate cost. Moreover, it has been found that it is not 
possible to predict with sufficient accuracy, by mathematical calcula- 
tion, the results likely to be obtained by the continuous loading, 
owing to the difficulty in attaching correct values to the electrical 
constants involved. 

Messrs. A. W. Martin and J. G. Hill, of the Post Office Engineer- 
ing Department, recently carried out a series of comparative speech 
tests on & number of cables of this type by the kind permission of 
the late Mr. C. E. Krarup, Engineer-in-Chief to the Danish Tele- 
graph Service. The results obtained on one of these cables are 
shown graphically in fig. 1. The observed attenuation constant of 
another of the Danish cables is given in Table A, and for com 
parison therewith, the attenuation for the same cable as found by 
caloulation, and the attenuations calculated for ideal cables with 
the same copper conductor are also shown (1) unloaded, and (2) 
loaded with indactenos dolls. The data given in Table B rolate in 
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a similar manner to a cable actually loaded with inductance coils. 
A wide difference is seen to exist between the ascertained values 
for attenuation of "continuously" loaded conductors and those 
which theory seems to predict. 

The development of telephonic communication by means of con- 
ductors in comparatively long lengths of subterranean cables 
during the past few years has afforded the Post Office Engineering 
Department a valuable opportunity for making a close study of 


telephonic transmission under various conditions, Mr. H. R. 
TABLE A. 
Based on actual continuously load cable. 
Overall diameter of copper, 126 mils. 
" Outer l | 3 — 
; iameter o 
Loading. gutta-percha, |—————— —————— 
Mils. Observed. | Calculated. 
Three layers of 7°88 mils iron 
wire eco eco ese eve 355 00296 0:0197 
Unloaded T is me 355 E a 0˙0369 
Coils of 100 millihenries every b 
1'075 knots ... . 335 — 0:0148 
TABLE B. 
Based on actual “coil” loaded cable. 
Overall diameter of copper, 106°2 mils. 
Outer Lot. 
Loading. diameter of knot 


gutta-percha. 


E Mils. Observed. | Calculated. 
Coils of 100 millihenries every f | 
. knot ... si: sia Sis 300 60˙0166 ,0010606 
Unloaded ds en AS 390 — 00766 
Three layers of 7°88 mils iron | 
Wire gs 882 sisi 405 — 00241 


| 


Kempe has gone very carefully into the method of calculating the 
attenuation of telephone circuits and the cost aspect in regard to 
the design of gutta-percha cable. 

Our investigations clearly indicated that it was possible to 
obtain more appreciable improvements in long-distance telephone 
cables by employing loading coils than by resorting to the con- 
tinuous” loading of the conductors. Therefore when the matter 
of the provision of additional submarine 
cables between this country and France was 
referred to the Engineering Department, 
inquiries were at once made to ascertain 
whether it would be practicable to provide, 
lay and maintain in a satisfactory manner, 
a submarine cable of the "coil " loaded ty pe. 

In order to be absolutely on the safe side, 
it was decided that the general design of 
the new telephone cable in respect of the 
copper and the dielectric should be exactly 
similar to the type already in use, which it | 
was known would provide telephonic trans- 
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mission of a certain quality. and that the k.----- 


iinprovement desired could be obtained by 
the contractors either by means of “ con- 
tinuous” loading or "coil" loading, the 
department simply stipulating in the 
specification that the attenuation constant 
should not exceed a certain definite value. 
The main reason for this was that if it had 
been discovered after the cable had been 
laid that coils introduced effects not fore- 
seen, the coils could easily have been cut 
out at a small cost, and the department 
would still have had a cable as good as the 
existing one, 

Selected firms were asked to tender for the additional cable to be 
provided by the British Administration. No tenders were received 
for the "continuous" type of loading, but three tenders were 
received for the coil" type of loading. In each case the method 
of providing the increased inductance was different. 

The features of the device for loading in the accepted tender are 
as follows :— 

The two double coils required for the four conductors of the 
cable, each coil being of slishtly less than 6 ohms resistance, and 
having an inductance of vlo henry at 750 periods per second, are 
inserted at intervals of 1 knot (1153 miles). but the two coils 
nearest the ends of the cable are inserted at a distance of only half 
à knot from the terminal apparatus, as experiments have shown 
that in this arrangement retiection losses are considerably reduced. 
Each double coil consists of two windines on the same iron core. 
and one winding is connected in series with each conductor. ay 
this means the gradual change iu permeability in the iron core due 
to arcing, will not atfeet the balance in the two limbs of the tele- 
phone circuit. Each coil is protected with a sheet of metal foil in 
order to exclude all possibility of the silk covering of the wires of 
the coils absorbing moisture from the cylindrical envelope of gutta- 
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percha in which they are contained. The cores of the cable are 
connected to the envelope at its two ends by tapered solid gutta- 
percha joints. The diameter at the centre of the envelope is 3 in., 
and at the cores where the joints terminate lin. An annular 
rubber distance-piece is inserted between the two coils of a set to 
give greater flexibility. The total length of the joint is 30°75 in. 
As the diameter of the cable at the points where the coils are 
inserted is increased, a larger number of sheathing wires are 
required at those pointe than over the conductors alone. This 
difficulty is ingeniously overcome by starting a second layer of 
sheathing wires over the cores, about 27 ft. from the centre of the 
coil envelope and gradually working them into a sinyle layer with 
those over the bulge. Finally they are terminated as a second layer 
again over the cores at a distance of about 27 ft. from the centre of 
the coil envelope. The method adopted in inserting the coils (Patent 
Specification No. 5,547 March, 1907) will perhaps be understood 
from the diagrams (fig. 4). | 

The mechanical problem in connection with this type of cable was 
more difficult to solve than the electrical problem, ss it was 
necessary that the part of the cable containing the coils should be 
80 designed that it could be paid over the sheaves of the cable-ship 
without any risk of damage to the coils themselves. The manu- 
facturers succeeded in solving this problem in a most satisfactory 
manner. 

The cable was under the constant supervision of the Post Office 
Engineering Department during the period of its manufacture, and 
electrical tests were carried ont from time to time. On January 
15th, 1910, after the completion of the cable, measurements to 
determine its attenuation constant were made at the worka of 
Messrs. Siemens Bros & Co., at Woolwich. The conductors of the 
cable were joined up so as to provide a metallic circuit of 41°704 
knots, and in order to get rid of terminal effects artificial cable 
was joined to the ends of the loaded cable thus :— 


Current was supplied to this circuit by a generator giving 1˙585 
volts at a frequency of 750 alternations per second. Readings were 
taken on a thermo-galvanometer placed successively at A and n, 
and the een constant was calculated by the formula 
Cy = CJ. e “, 

With 10 miles of "standard" cable (attenuation constant 01187 
per knot) at each end of the circuit, the current values at A were 
found to be 0'327 milliampere, and at B 0'172 milliampere, 8 
therefore being 00154. , 


FIG. 3.— SECTION OF CABLE CONTAINING LOADING COILS, COMPLETE 
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METHOD OF SHFATHING OVER COILS 
F1G. $.—ANGLO-FRENCH CABLE, 1910. 


With 15 miles of standard cable at each end of the circuit the 
current values at A were found to be 0'212 milliampere ; at B, 0'110 


. milliampere, from which we simply obtain 8 = 0°0152. 


The volume of the speech transmitted over the loaded cable was 
also compared with that over an artificial "standard" cable. the 
electrical constants of which are known. The results of these 
tests indicated that the attenuation constant of the loaded cable 
was 00147. 

If the electrical constants of the Anglo-French loaded cable are 
substituted in the forinula— 


B=} @ + MK. L) V kin, 


it will be seen that the attenuation constant obtained by the sent- 
and-received current test requires that the value to be assigned to 
sik in the above formula must be approximately 99, whereas the 
value of the attenuation constant indicated by a comparison with 
the artificial " standard“ cable requires the value of S/K to be 50. 
There is no doubt that leakage plays a very important part in the 
transmission of telephonic speech. Recently, whilst in America, I 
found that one of the principal difficulties which had been 
encountered in that country in connection with the loading of long 
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distance aerial telephone circuits consisting of the larger gauges of 


wire was chiefly due to leakage. The difficulty has been largely 
overcome by the substitution of more efficient insulators for the 
glass ones which have hitherto been in general use in the United 
States. ) 

(To le concludel.) 


A NOVEL TRAM-RAIL CLEANING 
METHOD. 


THAT there is no point which may be neglected in the successful 
and economical working of a tramway system is seen in the care 
which is taken by many companies in keeping the rails of their 
lines free from dust and dirt. In most cases this is done by the 
somewhat crude plan of sending men along the track pushing 
before them in the groove of the rails a long iron bar, which dis- 
places the mud and dirt that may have collected therein. 

At best this is a very unsatisfactory method, as the mud and 
dirt are merely laid at the side of the rail or road and quickly find 


G,g, Ratchet wheel and ratchet by which the rail-clearing knives R R 
are regulated: P, Water distributing roses. 


Fic. 1.—DETAILS OF THE RAIL-CLEARING MECHANISM ON THE 
Dust AND DIRT COLLECTING CAR IN USE ON THE TRAM- 
WAYS AT HANOVER. 


their way back to the rails. It has remained for the engineer of 
an electric tramway system in Germany—that at Hanover—to 
tackle the problem in a scientific way. 

To this end he has recently put into service the special tramcar 
shown in the accompanying illustrations—for which we are 
indebted to “Omnia.” As will be seen, the vehicle is fitted with 
two pairs—there being a set on each side of the car—of pivoted 


Fic. 2. — THE RAIL-CLEARING AND DIRT REMOVAL CAB IN 
SEBVICE IN CONNECTION WITH THE TRAMWAY SYSTEM AT 
HANOVER. The illustration shows the vehicle on the elevated 
track in the dust yard, where it discharges its load of mud 
and dirt. 


blades or knives which run in the grooves of the rails and displace 
the mud and dirt as the vehicle travels rapidly along. 

This is, however, only.a part of the scheme; the novel feature 
lies in the fact that mounted on the car is an electrically-operated 
vacuum suction plant, which draws up the mud and dirt from the 
lines to a receptacle on thecar, much in the same way as the dust is 
extracted from carpets, &c., by the vacuum cleaning plants familiar 
in this country. 


The dirt-collecting receptacle has a capacity of four cubic metres, 


stated to be sufficient to receive the scrapings from 10 kilometres of 
track, When the receptacle is full, the car is driven to the com- 


pany's dust yard where a special line has been constructed to enable 
the contents of the receptacle to be discharged from below. 

The capacity of the suction plant is stated to be sufficient not 
only to remove the dust and dirt, but also any small pieces of 
wood and stones that get embeddei in the rails. The car is also 
provided with a couple of water tanks with distributing jets near 
each wheel, so that, on dusty days, the dust may be wetted and 
removed with a minimum of discomfort to the public. 

One great advantage of the new system is that it enables the 
track to be kept clean without in any way interfering with the 
traffic on the line, and, it is claimed, at a minimum cost. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SOUTH AFRICA.—( Concluded.) 


The following goods are admitted free of duty :—Brass and copper 
in bars, ingote, plates and sheets; cranes, elevators, &c.; 
graphite ; india-rubber unmanafactured ; machinery, apparatus 
and appliances, and electrical material used in connection 
therewith, for the generation, storage, transmission, distribution 
of, aud lighting by, gas or electric power (including conduit 
piping but not including electroliers, hand lamps or fancy 
fittings) ; locomotives ; telegraph and telephone materials and 
instruments for use in construction and working of telegraph 
and telephone lines; electric accumulators for all purposes ; 
also electric magnetos, and parts thereof, imported separately ; 
railway and tramway construction or equipment materials ; 
public stores imported for the sole and exclusive use of the 
Government. 


All other electrical machinery and apparatus: 


Under the British Preferential Tarif... ... 12 % ad val. 
- General Tariff -— s .. 15 V ad val, 


NOTE.—No person may, in the Cape of Good Hope, except 
expressly authorised by Act of Parliament, erect or make use 
of any mast, standard, or apparatus of any kind for the purpose 
of aetheric signalling without wires, by means of electricity, 
magnetism, electro-magnetism or other like agency, or erect or 
construct any line of electro-telegraph except under a licence 
to be granted by the Governor. 

In Natal no person may, except on behalf of the Colonial 
Government, make, equip, or use within the Colony and station, 
machine, installation or apparatus capable of being used for 
the purpose of transmitting or receiving wireless telegrams. 

As regards the Orange Free State, Basutoland or Bechuana- 
land Protectorate, no person may establish or use any apparatus 
or installation for the transmission of messages or other com- 
munications, by means of electrical energy, without the aid of 
wires, without having a licence, and there shall be payable in 
respect of such licence the sum of £100. 

The value of goods subject to ad valorem duty is the true 
current value for home consumption in the open market for 
similar goods at the piace of purchase bought in the ordinary 
manner from the manufacturer or supplier in normal quantities, 
including the cost of packing and packages, but not including 
agents commission if it does not exceed 5 per cent.; pro- 
vided that in no case shall the true current value, as above 
defined, be less than the cost of the goods to the importer at 
the place of purchase. 


Turin Exhibition.—A beautiful model is at present to 
be seen at the Exhibitions Branch of the Board of Trade. This is a 
perfect representation of the buildings in the British Section at the 
Turin International Exhibition, which is to be opened on April 29th 
by his Majesty the King of Italy. The miniature is just süd the 
actual size, and is complete in every detail. Thus the Machinery 
Hall 158 ft. 4 in. long, is in the model only 10 ft. 6 in. The 
magnificent facade, which from the lovely Valentino Park looks 
down upon the historic river Po, and confronts the sections held 
under the auspices of various Great Powera, on the model is 13 ft. 
long, but in reality has a graceful sweep of 650 ft. The 3-ft. height 
of the tallest tower represents 150 ft. in the actual building, while 
the central and supporting domes of the main facade are each 200 ft. 
high. By Great Britain the superficial space occupied is, roughly, 
5 acres—much more than that taken up by any of her commercial 
rivals—and the site, for picturesqueness, and, what is much more 
important, for commercial value, is the finest in the Exhibition 
grounds. We are glad to know that British exhibitors anxious to 
participate in the new markets which Italy is opening to the world— 
especially in the way of textiles, machinery and machine tools—are 
making a great effort to eclipse the recent Brussels Exhibition. We 
have received from the offices of the Commission in London a 
printed summary of the classifications adopted for this Exhi- 
bition. 
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NEW PATENTS APPLIED FOR, 1910. 


(NOT YET PUBLISHED.) 

Oom for this Journal by Mraans. W. P. Tromreon & Oo., 

ectrical Patent Agents, 995, High Holborn, W.C., and at 
Liverpool and Bradio A te enn all inquiries Would be dressed. 


98,226. ''Improved process for the production of iron by electro-deposition." 
B. O. Cowren-Cores, December 6th. 

28,296. “ Improvement in the sound of telephones and the like.” W. R. 
BicsBy-CHAMBERLIN and H. G. Watson. December 5th. 

28,251. ‘* Improvements in connection with the mounting and electric 
driving of gramaphones and the like musical instruments.“ C. T. PRESSLAND 
and W. T. Presstanp. December 5th. 

28, 2. New or improved rotary magazine electrical fuse.“ 
RipDpLEÉEand L. Suirn. December 5th. 

28,907. ‘‘ Reversible variable speed dynamo.“ J. Movrp. December 6th. 

98,892. '''Thermo-electric motor." E. R. Rouse. December 6th. 

'ÜImprovements in or apes. to electric searchlights." SIEMENS 
BcHUCKERTWERKE G.m.b.H. (Date applied for ander Sec. 91 of the Act, 
January 26th, 1910, being date of application in Germany. Application for 
Patent of Addition to No. 8,411, 1910.) December 6th. (Complete.) 

23,968. ''Improvements in or relating to telephone call recorders." A. J. 
Bout. (H. B. Mills, United States.) December 6th. (Complete.) 

28,882. ‘*Improvements in magnetic blow-outs for electric arc lamps.“ A. 
Bissox and G. Brerces. (Date applied for under Rule 18, May 17th, 1910. 
An invention comprised in application No. 12,149, dated May 17th, 1910.) 
December 6th. (Complete.) 

28, 88868. Improvements in and relating to holders for incandescent electric 
lampe and the like." J. Bein. December 6th. 

28,997, “ Improvements in guards for telephone transmitters." F. GorrTs- 
CHALK. December 6th. (Complete.) 

98,419. ‘Improvements in electrodes for electric storage batteries." P. J. 
KAMPERDYKE. (Date applied for under Sec. 91 of the Act, December 6th, 
1909, being date of application in United States.) December 6th. Com- 
plete.) 

28,457. “Improvement in electric connections and focussing arrangement 
for electric motor lamps." C. H. WonsNor. December 7th. 


W. G. L. 


98,476. “Method of abtaining diffused light radiation from artificial. 


sources of light." Union ELECTRIC Co., LTD., and J. Roserrs. December 

W, 477. Apparatus for removing scale from the tubes of steam generators 
specially applicable for use in connection with ships’ boilers, locomotives, 
locomobiles and compound boilers.” ELECTRIC Sarety BOILER CLEANER, LTD., 
and A. ScHRoB. December Tth. (Complete.) 

28,478. ' Improvements in apparatus for removing boiler scale and the 
like." ELECTRIC Sarety BOILER CLEANER, LrD., and A. S8cBRoR. (Applica- 
tion for Patent of Addition to No. 16,386, 1908.) December 7th. (Complete.) 


1. '*Improved construction of rotary electric switch specially applic- 
able for controlling the electric lamps of motor- cars.“ A. A. PRICE. 
December Tth. 

28,521. Electric lampholders." B. Kay. December 8th. 

28,580. “Improvements in or relating to electric conductors for the trans- 
mission of variable currents or impulses.” W.E.HiTcH. December 8th. 

28,596. ‘Improvements in or relating to electrodes for electric furnaces.’ 
M. RuTHENBURG. December 8th. 

28,544. “Improvements in electric lamp fittings." R. ANDERSON. De- 
cember 8th. 

28,562. ''Electrifying process which may be 9 to the various opera- 
tions relating to textile and other materials.“ J. L. PAILLET, F. DUCRETET 
and F. Rocer. December 8th. (Complete.) 

25, 555. Improved electrically-operated indicating or recording apparatus 
for weighing machines or the like.“ J. H. Rounp. December 8th. 

2. 556. Improved electrically-operated indicating apparatus for weighing 
machines or the like." J. H. Rounp. December &th. 

28,567. New or improved construction of sparking plugs for internal com- 
bustion engines." A.E.CHapmaNn. December 8th. 

28,588. ‘Improvements relating to electric relay apparatus." WESTING- 
HOUSE BRAKE Co., (J. D. Taylor, United States.) December 8th. 
(Complete.) . 

28,592. "Improvements in apparatus for use in the electro-deposition of iron.” 
B. O. Cowrer-CoL_ses. December 8th. 

28, 611. Improvements in electric current generators." A. E. R. BOTTONE. 
December 8th. 

25,612. * Improvements in electric current generators." A. E. R. BOTTONE. 
December 8th. 

25,013. ' Improvements in electric current regulators." J. S. GOODWIN, 
J. A. J. HasLor and T. H. Brown. December 8th. 

28,657. '*Improvements in mercury-contact electric switches," P. MEYER 
AxT.-GES. and E. KUHNEL. December 9th. (Complete.) 

28,661. '*Improvements in or relating to the reversing of polyphase electric 
motors." SIEMENS BcHUCKERTWERKE G. u. B. H. (Date applied for under Sec. 
91 of the Act, December 11th, 1909, being date of application in Geimany.) 
December 9th. (Complete.) 

28,668. ‘Improvements in and relating to thermo-e ectric generators.“ 
P. Ferra, December 9th. 

28, 660. Improvements relating to the generation of electric current.” 
P. FERRA., December 9th. 

28,686. '*Improvements in the transmission of the elevation to the several 
guns of a ship or of a battery." E. ScHNEIDER. December 9th. (Complete.) 


23,687. ‘*Improvements in or relating to overhead systems for transmitting 


electricity." J. Paul. (Date applied for under Sec. 9] of the Act, Decem- 
ber 21st, 1909, being date of application in France.) December 9th. (Com- 
plete.) 


28,095, ** Improvements in or relating to electric lighting and like systems.” 
Lrrps Fokdk Co., Lro., and T. Frrnuuson. December 9th. (Complete.) 


28, 700. Means for verifying the operation of apparatus for distant elec- 
trical transmission and control of operations." E. SCHNEIDER, December 
9th. (Complete.) 

28,720. *'' Improvements in or connected with hose-pipes for electrically- 
controlled vacuum cleaning apparatus and the like." T. H. WHirr. Decem- 
ber 10th. 

22,724. ''Improvements in electric lighting.“ 
Lip., and E. FLEMING, December 10th. 

25, 702. Improvements relating to freely suspended electric lamps.“ H. B. 
SLR. December lth. 

2.751. Improvements in dynamo design and construction.“ G. INmiG 
and GavIN IN RI, LTD. December loth. 

2, 755. Improvements in secondary batteries.“ G. IF nIG and Gavin IR RIG, 
Lip. December 10th. 

IP " Improved device for replacing electric fuses.” H. Prack. Decem- 
rioth, 

28,783. Wooden propellers for aeroplanes and the like with an electrically- 
deposited metal coating." H. C. BARBER. December 10th. 


I. FRANKENBURG & Sons, 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following Hst may be obtained 
of Mzssas. W. P. Tuompson & Co., 986, High Holborn, W. G, and a? 
Liverpool and Bradford; prioe, post free, (n stamps). : 

1909. 
ELECTRICALLY Driven CERTRIFUGAL  Maoimxzs. R. Macfarlane. 26,406, 


November 15th. (Cognate application, No. 5,178 of 1910.) 
Gatvanic Barremes. J. E. Preston. 396,638. November 17th. 

"Foumn-wíav" anD "Orr" Execrric Licht BwircH. E. Bourne. 26,899. 
November 19th. as 
MacwETo-ELECTRICAL MACHINE. W. H. Turner and G. Fenwick. $97,024. 

November 27th. , 
Ecgcraic PRoPUL*ION or SHiPs. Siemens Bros. Dynamo Works and E. A. 
Holmes. 28,804. December 9th. 


WALL AND LIKE PLUGS FOR ELECTRICAL CONNECTIONS. A. Bonnella and G. J. 
Bonnella. 29,503. December 16th. 


1910. 


ELEctric-MaGnetio RELA TS. G. H. Nash and Western Electric Co. 7659. 
January 11th. 

ART or REJUVENATING BToRAGE BATTERIES. A. C. Tate. 2,618. February 1st. 

RHzosrATR. Adams Manufacturing Co. (Cutler-Hammer Manufacturing Co.) 
2,749. February 8rd. 

ELECTRIC IGNITION Devices FOR IwTERWAL-CoMBUSTION Motors. Etablisse- 
ments de Dion Bouton. (Soc. Anon.) 8,810. February 10th. (Date applied 
for under International Convention, August 26th, 190y.) 

METHOD or SUPPLYING ELEOTR:!C FURNACES WITH TRiIPHASE CURRENTS. 800. 
Anon. Electrometallurgique. (Procedes Paul Girod.) 8,421. February lith. 
(Date applied for under International Convention, August 26th, 1909.) 

CONTROLLING Devices FoR Exectaio Morons. C. Henkel. 8,817. February 16th. 

Haxp TOOL FoR GRINDING AND CLEANING THE COMMUTATORS AND. BLiP-RrNaS 
or ELECTRIC GENERATORS AND Motors. T. Taylor. 4,794. February 25th. 

HicH-FREQUENCY IGNITION APPARATUS FOR INTERNAL-CoMBUSTION Enes. 
H. J. Haddan. (L. B. Lesperance, U B. A.) 6,650. March 16th. 

Device For CLOSING AN ELECTRIC Craovit AUTOMATICALLY AT A TEMPERATURE 
VARIABLE AT WILL. F. E. Bourck. 9,864. April 18th. 

METHOD FOR THE PRoDUOTION or HioH.FREQUENCY CURRENTS FOR USER IN 
WIRELESS TELEGRAPHY AND TELEPHONY. R. Goldschmidt. 11,994. May 7th. 

ELRxOr RIO Furnaces. J. Thomson and F. M. J. FitzGerald. 11,717. May llth. 
(Date applied for under International Convention, May 18th, 1909.) 

Time Limit og RETARDING DEVICES FOR USE IN CONNECTION WITH ELECTRIC 
CiRcuT BREAKERS. Electric and Ordnance Accessories Co. and N. Collins. 
19,708. May 25th. i 

ELECTRICO Cirovit BREAKERS. British Thomson-Houston Co. (General Electric 
Co., U. S. A.) 18,590. June 8rd. 

PROCESS rox DECABBONISING FILAMENTS FOR USE IN METALLIC-FILAMENT GLOW 
Laxrs. Wolfram Lampen Akt..Ges. 14,116. June 10th. (Date applied 
for under International Convention, June 26th, 1909.) 


Hydro-Electric Works in Switzerland,—According 
to a statement placed before a meeting of the Swiss Water Economic 
Union, held recently at Basle, the gross water power available in 
Switzerland amounts to 1,200,000 H.P. Down to the end of 1908 
the quantity in use was 400,000 H.P., and this will soon be increased 
to 700,000 H.P. by the works now in progress. The object of the 
union is the protection and advancement of the whole water 
economic interests of the country. The dilatory policy of the Swiss 
Federal railways in regard to the reserving of water powers in 
connection with the electrical operation of therailways was severely 
criticised at the recent conference, and it was also mentioned that 
when offered a supply from the Laufenburg works which are now 
in progress the railway authorities did not even take the trouble to 
reply. On the other hand, the Baden (Germany) State railways at 
once arranged to secure a certain amount of power from the same 
works for railway purposes. The question of expropriation of 
certain existing works by the cantonal or local authorities is also 
engaging attention in Switzerland. The Grand Council of St. Gall 
has, for instance, just decided to acquire the majority of the shares 
in the Kubel electricity works and the power distributing network 
in the Upper Rheintal, and the State is also to take over the 
Rheintal electricity works in the near future. 


Battery Cars for Railways.—An extension of the use 
of storage battery cars is being made in the vicinity of Frankfort- 
on-Main by the Prussian-Hessen State railway authorities, who 
already possess over 100 motor coaches of this kind for handling 
traffic on different parts of the railway network. The coaches are 
used as substitutes for passenger trains which were not well 
patronised, or for establishing a connection where the passenger 
irain service was only carried on at long intervals The new bat- 
tery cars, which are now being placed in operation in the neigh- 
bourhood of Frankfort and Upper Hessen, are provided with six 
axles instead of four in order to secure a more equal distribution of 
the weight which is said to be 66 tons per double car, each car 
being composed of two halves closely coupled and intended for two 
classes of passengers. The cars are equipped with two motors of 
60 H.P. each and are able to attain a maximum speed of 37 miles an 
hour, the accommodation for passengers ranging from 100 to 130 
persons. The contractors for these particular coaches were the 
Felten & Guilleaume-Lahmeyer Works, the Berlin Accumulator 
Works Co. and Gastell Brothers. The batteries are located in an 
extension of the car instead of being placed in the interior as 
formerly, so that acid fumes can no longer cause inconvenience to 
passengers; one coach of this type was on view at the recent 
Brussels Exhibition. 
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1910: SOME REFLECTIONS. 


BEFORE the next issue of the ELECTRICAL REVIEW appears 
we shall have passed into a new year. Manufacturers and 
others who complete their accounts at December will be 
occupying themselves with the closing of old books and the 
opening of new, seeing how they stand in such matters as 
profits and losses, and launching out with new resolves with. 
the idea of making 1911 a better year than its predecessor. 
In recent years representatives of some sections of the elec- 
trical industry have spoken as though they eagerly awaited 
the termination of the twelve months, as things had been too 
bad to dwell upon, and the turn of the year might be expected 
to bring with it also a turn of the tide in their favour. Such 
expressions of view have not been so numerous in the closing 
weeks of 1910, for while balance-sheets and reports of 1909, 
which have come under discussion during the year, have 
been unpleasant, they have generally been supplemented 
by hopeful remarks either in the directors’ report or in the 
chairman’s speech. It is the Englishman’s privilege to grumble, 
and he, generally speaking, avails himself of that privilege 
to the full, whether he be agriculturally or industrially in- 
clined : but in electrical circles his grumbling has recently 
related more to the events of the past, and in regard to current 
affairs and prospective business there has been of late a dis- 
tinct note of optimism. This is a satisfactory mood in which 
to end a chapter, as it should carry us forward buoyantly 
into what we trust is to be a busier and more profitable 


year. Our hopes all lie that way, and so do many of the 


indications, but unfortunately our steps are dogged by the 
Would that this gaunt 
spectre could be effectually laid during the coming 12 months, 


haunting figure of the price-cutter. 


so that with increasing volumes of business for both home 
aud abroad, we could ‘place the troubled branches of the 
industry in a more healthy position. 

The matter of supreme interest in 1910 has undoubtedly 
been the great progress that has been made toward the super- 
session of the carbon-filament lamp, the street gas lamp, 
and the domestic gas mantle, by the metallic-filament type 
of lamp. We have not been able to make the latter at 
such a rate as to keep pace with the requirements—far from 
it. The lamp-makers are extending their manufacturing 
facilities in England, but we doubt whether their new 
factories are either expected or intended to be sufficient wholly 
to substitute British-made articles for the very large number of 
tungsten and other metal-filament lamps which are being 
brought into the country. Some of the new works 
will probably be starting operations early in the year, 
but there is a big demand ahead to meet the needs of 
new consumers, and normal replacerhents, as well as for 
According to one authority, 

generally speaking, been 
and so forth 


export and general purposes. 
the change-over process has, 
effected in business- premises, shops, 
though it is easy to name important exceptions — but, 
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has yet to be made in large numbers of private residences, 
particularly those of comparatively small consumers. Here, 
those who are not too well occupied with other things might 
eoncentrate their attention. There can be little doubt that 
when small consumers learn to the full the economy lesson 
that is awaiting them, their daily conversation with their 
gas-consuming neighbours and friends will do more for the 
cause of electric lighting than all the efforts of the most 
aggressive, enlightened, and humorous of our publicity 
organisations. 

We have observed with great satisfaction during the 
past year the enterprising efforts of electricity works 
authorities in a number of places to prove beyond 
a shadow of doubt that nowadays the old and once 
sceptically regarded cry of electricity being the “ poor 
man’s light” is absolutely true. If we could only 
simplify the problem that is presented by the gas cooking 
stove, which came so opportunely to the help of the gas 
companies, so that electricity could be economically employed 
in the average household for all purposes, electricity would 
advance by bigger leaps and bonnds than ever before. The 
greater attention that manufacturers of heating and cooking 
apparatus and station enginecrs have been devoting to this 
department of the industry during 1910 encourages a hopeful 
view as to an early issue of importance in this connection, 
especially bearing in mind that electricity supply authorities 
are simplifying their charging systems for the convenience of 
the man who wants to adopt electricity for all purposes 
through one service at a uniform or contract price. 

Readers of the ELECTRICAL REVIEW will hardly expect, 
in an article of this description, a detailed reference to 
all the various efforts that have been made from end to end 
of the Kingdom to adapt prices for energy to new conditions, 
conditions which include falling revenues and the necessity 
for regarding the consumer’s convenience and under- 
standing. Innumerable efforts, some of them, no doubt, only 
tentative, have been recorded from week to week in our 
pages, and when the time is ripe for investigating their 
success or failure as indicated by results, the movement will 
be one for interesting analytical treatment, which may point 
the way for greater success everywhere. 

Little reference to the electrical affairs that received’ the 
attention of Parliament is called for—for electrical schemes 
have been few, and St. Stephen’s has been fully engaged 
upon purely party politics. Labour troubles have been 
serious, but these have only indirectly affected electrical 
manufacturing, though it may be that they iwill leave a 
certain mark upon some authorities whose business it is to 
supply electricity for industries carried on in the areas of 
the turmoil. 

Our regular readers will have observed the progress that 
has been made in the application of electricity to the 
textile, coal-mining, iron and steel, and many other national 
industries. The effect of this has been felt not only by 
those carrying out the actual work of installation, but the 
“big power companies,” as we have always called them, are 
in most cases feeling a substantial benefit which, though late 
in the day, is well-inerited, and is better late than never. 
Every electricity works whose area is of a suitable character 
has been feeling the benefit, too, in its day-load—a benefit 
which has gone a good way, though not far enough 
financially, toward compensating for the reduced consump- 


tion of energy for lighting purposes. We have recorded 
many interesting cases of power station systems which have 
been reorganised, and in which modern plant has been 
substituted for antiquated, extravagant, and  wusteful 
machinery, &c., and have shown the economies in cost of 
production which have attended or resulted from such 
admirable—though too long delayed—efforts. 

Everywhere there is a striving after greater efficiency and 
economy. The manufacturer has been straining every 
nerve to produce his goods at a lower price without affecting 
the British reputation for quality; the electricity supplier 
is ever striving to get his fuel consumption, and his other 
costs per unit, lower and lower; and the consuming public, 
as they can get their bills for energy shortened and the lives 
of their metal-filament lamps lengthened, will help the cause 
of both the manufacturer and the electricity supplier, for 
it is cheap electricity advertising itself which will bring 
increased prosperity, because it wil add to its own 
popularity. 


OxcE more we have to lament the 
occurrence of a terrible disaster—at Hawes 
. Junction, near Carlisle — the horror of 
which is intensified by its taking place on the eve of the 
Christmas festivities. To the anguish of broken limbs and 
crushed bodies were added the terrors of fire, which, com- 
mencing at one end, spread along the train and quickly 
consumed all but two coaches, which remained on the:rails, 
and thus could be dragged away from the rest. 

Why should this crowning agony be allowed to continue to 
threaten travellers by rail ? -1t invariably arises from the use 
of gas carried on the coaches—a practice which is wholly un- 
necessary, and in these days cannot be Justified on any grounds 
whatever. We have frequently—too frequently—had occasion 
to emphasise the danger of using gas for lighting trains, a 
danger which has been pointed out by the Board of Trade 
Inspectors, though no action has been taken by the authori- 
ties with a view to its abolition. In this instance, so far as 
we can gather from the various reports in the daily Press, 
only the restaurant car carried gas tanks: these exploded, 
or were burst open by the collision, and the resulting fire 
was propagated from coach to coach. Presumably the train 
was lighted by electricity, for if gas had heen installed on 
all the coaches, the progress of the fire must have been much 
more rapid than it was. l l 

But there is no need to carry gas even for cooking ; this 
can be done with electricity just as easily as the lighting is 
done, and with far greater convenience and comfort thau 
cooking by gas. 

It is high time, therefore, that the use of gas was for- 
bidden on railway trains, as a barbarous and dangerous 
custom intolerable in these days. No instance is on record 
in which a fire has occurred, after collision, due to the use 
of electric lighting, which is usually carried out with a 
pressure of only 24 volts, giving practically perfect safety. 

If electric truck signalling had also been in vogue, this 
accident could not have happened. No doubt there are many 
difficulties in the way of its adoption, but it has been tenta- 
tively adopted on some of our lines, and is extensively used 
abroad. In this direction also, therefore, we hope to sce 
progress effected, and if the authorities will only wake up 
and take energetic steps towards that end, besides carrying 
out their veiled threat of some years ago to make electric 
lighting compulsory, we may confidently hope to see a great 
reduction in the number of accidents recorded. The British 
railways already stand pre-eminent in respect of their safety 
as compared with those of the rest of the world ; let us not 
rest content with this measure of distinction, however, but 
vo on and make them perfect. 


Railway 
Disasters. 
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is on the river Skienselv, which is 
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THE HTDRO- ELECTRIC NITROGEN WORKS 
AT NOTODDEN. NORWAY." 


SOME years ago the Norwegian Prof. Birkeland and Engineer 
S. Eyde succeeded in solving the problem of extracting 


fife A4 


Fie 1.—Hypro-E.LECTRIC STATION FOR NOTODDEN WORKS 


nitrogen from the atmospheric air by means of electricity 
and combining it with lime, to produce nitrate of lime, a 
valuable fertiliser. The exploitation of this process is 


harnessed, representing two power stations of 240,000 H.P. 
The construction of this dam was a very difficult task, 
owing to various adverse conditions, but was successfully 
carried out during the winters of 1905-6 and 1906-7. 

In order to be able to regulate the supply of water, a basin 
for distribution purposes has been constructed, to which the 
water flows by way of a cut in the rocks, 5 metres wide 
at the bottom. The area of this basin, constructed of 
concrete, is 1,015 sq. m. and the depth 67 m. The 
intake to the four turbines is divided into four chambers, 
each of which ean be shut off by means of three sluice 
gates. | 

From the distribütion basin two shafts lead to the power 
station, first in an almost vertical direction and then nearly 
horizontal. Through each of these shafts are led two 
iron pipes, connecting each of the above chambers with the 
corresponding turbine.  'The thickness of these pipes is 
4 mm. at the top and 16 mm. at the bottom, while the 
internal diameter is 8:40 m. | 

The power station (figs. 1, 2 and 3) is 56 m. long, 
of which length, some 7 m. is -occupied by the switch 
room, while the width is 11 m. The building has been 
erected in the river bed, and the foundation forms 
a single block of concrete, resting against the steep flank of 
the mountain. On account of the limited area of the site 
there was only left a space of about 12 m. in the length 
for each turbine, for which reason the whole arrangement 
had to be concentrated as much as possible. 'The power 
house is built of brick, and an iron construction carries the 
roof. 

The difference between the level of the intake at the 
bottom of the distribution basin and that of the turbine 
shafts is 35°9 m., and the latter are placed 1 m. above the 
floor. The turbines and generators were supplied by the 
firm J. M. Voith, of Heidenheim, whose tender seemed to 


‘ D [ i æ. t 
1 H t . * N N v 1 A 
! ‘ ‘ l ' vide y 
1 à 1 ‘ ‘ i 
i M i * | t x. 
— oS e a - mend ume! r 1 1 : x 
Veg DE ZR 7 E P A A PL LAM P RASA T EN 
Z n à LA 8 
A | a 
4 $- — 
| 2 
B í n 7 
2 bee 
: EZE UE 
| BS 
7 NEN , 
i Z^ - 
2 

| Z 
8 ^ 
E A 
5 


— WET ___ — — — PP rr l A 


Ly CY 
— — 


rr 
— `- "mm 2 — — pa 


FId. 2.— PLAN OF THE NOTODDEN Hypno-ELECTRIC PLANT. 


dependent upon cheap power being 
available, and such power was to be 
found in the Norwegian waterfalls. 
After the necessary experiments with 
the process had been completed and the 
rights of several important waterfalls 
had been secured, it was decided to 
erect the above works at Notodden in 
connection with the harnessing of 
Svalgfos, situated at a distance of about 
34 miles from the works. This waterfall 


formed by a large number of rivers and 
lakes, the complete regulation of which 
will allow 1,700 million cubic metres of 
water to be stored annually in the autumn 
for the benefit of the numerous manu- 
factories and mills in this “black 
country " of Norway. 

In the Tinnelv, the minimum supply 
of water will never be less than about 
90 cubic metres per second, and the 
works at the Svalgfos have been based 
on this figure, by means of wbich 
40,000 H.P. will be available. This 
has been effected by damming 
the lake of Tinsjo, which is now 
capable of holding 220 million cubic metres of water; 
the dam was constructed with the express view of in- 
creasing this quantity, when the Rjukan waterfalls have been 


* Abstracted from Jeknisk Ugeblad 


Fic. 3.— THE INTERIOR OF THE POWER STATION. 


offer many advantages in regard to the constructional 
arrangements, apart from its being the cheapest. The con- 
struction is shown in fig. 4. The transverse section of the 
nozzle measures 4 m., and the nozzle is not divided. 

The turbine and the generator are coupled direct, and 
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have in all three bearings, furnished with the necessary 
lubricating apparatus and water-cooled in addition. 

The shafts are forged from Siemens-Martin steel, and the 
fly-wheels, 1:5 metres in diameter, are made of steel with 
vanes, which at the entrance have a width of 325 milli- 
metres. The total weight of the shaft and the runners is 
9, 000 kg. The covers of the nozzles and the upper part of 
the discharge pipe were divided, in order to facilitate the 
work of installation. | 
- In the centre of the supply pipe is placed a strong vertical 
partition, partly for support and partly with the view of 
directing the water to the vanes better. | 

The vanes are made of cast-steel of the well-known Voith 
construction, and are adjusted by a regulating shaft 
situated above by means of rings made of cast-steel. This 
shaft is worked by a servo-motor cylinder fitted on the cover 
of the nozzle. | 

The governor and regulating apparatus are fixed 
in front of the turbines. The governor runs at 450 
R. P. ., and the amplitude of its oscillation is 70 mm. 
On each governor is an electrically-driven apparatus showing 
the speed. | | 

The oil pumps, which are single-acting, are placed behind 
the turbines, and run at a speed of 250 R. P. M., which gives a 
supply of 50 litres of oil per minute. under a pressure of 
15 atmospheres. All the oil pipes are connected so that any 
of the pumps can be made to serve as à substitute for the 
others, and this applies. to a fifth pump in reserve, driven 
by a small electro-motor quite independently from the 
turbines in the power station. 

The contractors had guaranteed that the turbines at the 
given height of the fall and fully loaded, should yield 
10,000 H.P. at 250 R. P. u., and with an efficiency of 78 per 
cent.; at three-quarter load, 7, 800 H.P. with an efficiency of 
81 per cent.; and at the maximam height of the fall, 40 
metres, at full load, with an efficiency of 76 per cent., 
7,650 H.P. The pressure in the pipe on the same level as 
the turbine shaft was -not to exceed 50 per cent. of the full 
pressure, when the turbine was unloaded. The turbines 
were tested in October, 1907, and proved to work satisfac- 
torily in every respect. 

The generators were made by the Allmünna Svenska 
Elektriska Aktiebolaget, of Vesteras, in Sweden, and are 


Fic. 5.—Tuk Furnace HOUSE. NOTODDEN. 


three-phase machines running at 50 cycles per second, 600 
amperes pe phase, and 10,000 volts. Normally, they generate 
10,500 Kr., which corresponds to a power factor of 0:67 on 
the basis Z, an output from the turbine of 10,500 H.P. 

The lamn ations, insulated by means of paper, are divided 
into a number of sections with wide channels between for 
ventilating purposes. The armature coils, placed in open 
slots, consist of wound spools in three planes. The armature 
slots number three per pole and phase, and the pole-shoes, 
which are laminated, are divided into sections corresponding 
to the sections of the armature core. 

The magnetic field is made from soft cast-steel with poles 
and yoke cast in one piece, which, however, has been 
divided in order to facilitate the casting and 


the heated parts of the armature. 


especially the transport. The magnet system is carried on 
a cast-steel spider with eight arms of hollow and oval 
section. The shaft is forged from the best Swedisli steel; 
the length of the journals is 1,000 mm. and the diameter 
350 mm. In the bearing caps are cast-steel pipes, through 
which the cooling water circulates. Measured with water 
cooling, the maximum temperature was 30° C. and without 
50? C. Outside the bearings, on an extension of the shaft, 
are the collector rings, made of cast-steel. 

The efficiency of the generators, including all mechanical 
losses, amounts to about 95 per cent., equal to an efficiency 


FIG. 4.—VoiTH TURBINE, SHOWING INTERIOR. 


of 97 per cent. with unity power factor ; the loss therefore 
amounts to 500 H. P., which is equal to an emission of heat 
of 320,000 kg. cal. per hour. 
Good ventilation, therefore, is necessary, and for 
this purpose fans are arranged, which force cool air 
through channels in the floor to various pits, whence the air 
is forced through special cast-iron ducts into the magnet 
system, which, again, acting as a fan, forces the air through 
The gross weight of each 
generator is 105 tons. 
The switchboard and controlling apparatus, &c., has been 
delivered by the Norsk 
Aktieselskap Siemens- 
Schuckert, of Christi- 


ania. 
The energy required 
for the excitation 


of the generators is 
supplied by two shunt 
dynamos, working in 
parallel. Each dynamo 
separately is capable 
of supplying excita- 
tion for all four 
generators, and is 

direct coupled to a 

special turbine, having 

a capacity of 350 Kw. 

at 220 volts and 700 
R. P. 1. In order to 

avoid sparking, what- 

ever the load may be, 

the exciters are fitted 
| with commutating 
poles, and have two commutators. The speed is regulated in 
the same manner as for the main turbines, viz., by means of a 
small electromotor connected with the turbine governor, and 
controlled by a switch on the board. 

The generators, exciters and switchboard are coupled 
by means of lead-covered cables running through channels 
in the floor. 

The switchboard is divided into three storeys, and special 
importance has been attached to the attainment of the 
greatest possible working independence of the apparatus, 
machines and cables. The arrangement has been carried 
out in such a way that all four generators work in 
parallel on a system of bus-bars, which are connected with 
Notodden by three cables. 


nh 4 


== 3 ——— y ~ 


Vol. 67. No. 1,727, DECEMBER 30, 1910.) THE ELECTRICAL REVIEW. 1058 


In the first story of the switch room, on a level with the 
floor, are arranged brick cells for the seven three-pole 
maximum oil circuit-breakers, viz., one for each generator 
and one for each cable. These cells are again partitioned 
into fireproof compartments, each of which contains one 
phase ; each switch unit thus consists of three single-pole 
oil-break switches, worked by electromagnets. 

The apparatus used for this purpose is also fireproof, and 
consistsof two electromagnets, the larger for switching off the 
current and the smaller for switching on. The latter is 
connected with the switchboard, and the current for both is 
supplied from the exciters. In order to control the position 
of the switches there are various coloured signal-lamps 
on the switchboard showing whether the respective circuits 


are switched off or not. 


In the first story of the switch room also are all the 
measuring transformers and the choking coils for the pro- 
tection of the generators, as well as a water-jet earthing 
device. i 

In the second story is a gallery, from which the engine 
room can be overlooked, where the switchboard is in- 
stalled. This board is divided into marble panels, one for 
each generator, one for the exciters, and one for the receiving 
apparatus and transmission cables. | 

Each generator is provided with ammeters for each phase, 
voltmeters with switches, wattmeters for phases unequally 
loaded, and ammeters for the field current. There are also 
switches for regulating the speed of the machines and for 
working the large oil circuit-breakers with their signal lamps, 
as well as hand-wheels for regulating the exciting current. 

In the room behind the switchboards the high-tension 
bus-bars are fixed to a special frame, separated by fire-proof 
brick walls from the low-tension part of the plant. There 
is, further, a testing device by means of which the insulation 
of the system from earth can be controlled. 

In the third story are the resistances for the exciting 
circuits and lightning arresters. Horn-type lightning arresters 
are used in connection with oil resistances for the purpose of 
reducing the discharge passing through the arresters. 

The power station is connected with the factories at 
Notodden by cables, each having a cross-section of 120 mm?. 
The power passes through oil-cooled transformers, and is led 
through an inductance coil before it is admitted to the 
electric furnaces. 

The furnace house, fig. 5, is à building with a floor area 
of about, 21,500 sq. ft. constructed entirely of brick and iron. 
The number of furnaces is 36, and the construction is shown 
in fig. 5. The diameter varies from 6 to 8 ft., but 
the length is comparatively small. The electrodes are 
placed in the centre of the furnace, diametrically opposite 
each other, and between them the electric arc is formed. The 
air is conveyed to the interior of the furnace through the 
walls of the chamber, which is made of firebricks, and from 
this chamber the nitrous gases pass through a fireproof 
channel. The temperature of the chamber is generally about 
3,500° C., while that of the escaping gases varies from 800° 
to 1,000? C. The furnaces can be kept going for weeks 
without interruption; the brickwork lasts from four to 
six months, while the electrodes have to be changed every 
three or four weeks. 

The necessary supply of air is obtained by means of 


centrifugal fans. The gases from the furnaces are collected 


and conveyed through two large pipes, each with a diameter 
of 6 ft., to the boiler house, where the heat contained in them 
is utilised for various purposes. 

From the furnace-house the gases pass to a cooling 
house through large pipes of aluminium, placed in flowing 
water, and having been sufficiently cooled, pass on to vertical 


iron cylinders, lined with acid-proof stone, where the oxida- 


tion takes place. 

Then follows the absorption process, which is carried 
out in granite towers filled with crushed quartz, through 
which the gases are forced by centrifugal fans. Passing 


from the bottom of one tower through the quartz to the top 


of the second and then downwards, and so on, the nitrous 
acid combines with the water, which is the main object of 
the whole process. 

While the gases are passing through the row of towers, 
water is allowed to drip through the quartz in the towers, 
and is gradually converted into weak nitric acid. The 


gases also are conveyed through wooden towers, where 
nitrate of soda is formed. 

The liquid acid from the bottom of the granite towers is 
collected in a great cistern, from which it runs into 
* montejus," by which it is pumped up, in order to pass 
through the towers repeatedly until it has obtained the 
necessary strength. 

The final absorption takes place in the wooden towers 
owing to the great absorbing power of soda, and the total 
result of the whole process is that 97 per cent. of the 
nitrogen contained in the air is extracted. The nitric acid 
from the towers is collected in a granite cistern, from which 
it passes to the “dissolving works," consisting of granite 
vats filled with limestone, over which nitric acid is poured. 
The product becomes calcium nitrate, a liquid solution, 
which is pumped up into vacuum evaporating pans. When 
the liquid gains a strength of 18 per cent. of nitrogen at a 
given temperature, it is further conveyed to the solidification 
chambers, where it stiffens into a crystalline and brittle mass, 
hard as stone; this is crushed, and in this form represents 
the finished product, which is sold in casks weighing 2 cwt. 

The final product from the soda towers is the nitrate, 
which is obtained after having been purified from other con- 
stituents with which it was combined. It then is crystallised, 
dried in hot air, and packed in casks of 660 lb. each for 
export. The nitrite of soda produced in this way is used in 
the manufacture of certain aniline dyes. 

The nitrate of lime is also used in the chemical trade 
for various purposes, but its chief use is as a substitute 
for natural manure, and its value for fertilising purposes is 
quite equal to that of nitrate of soda from Chile, and in 
certain cases even superior. The Norwegian nitrate of lime 
has been practically tested in most European countries with 
such satisfactory results, that whatever the production in 
the future may be, there will be no difficulty in disposing 
of it. "e 

The Notodden factory is the first of its kind, but there 
are several others in course of erection, as well as factories on 
other lines, which are going to be put into regular work as 
soon as the harnessing of the large waterfalls, which the 
company or the combine have secured, is completed. 

The total capital which has been spent, and is to be spent, 
on the projected new buildings and extensions, amounts to 
about 34 millions sterling. The company’s representative in 
England is Mr. J. J. Beer, 15, Cullum Street, London, E.C. 
- "The production at Notodden during the first year 
amounted to 20,000 tons of nitrate of lime, but when all the 
projected works have been completed, the minimum pro- 
duction will be 100,000 tons per year. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


the following week. Corr should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


National Electric Construction Co., Ltd., and Canterbury 
Corporation. 


My attention has been called to a paragraph which 
appeared in your paper on the 16th inst. with reference to 
this case. The statements made are so inaccurate that I 
feel it necessary to write and put the’ correct position of 


the matter before you. 


My company entered into an agreement, in the year 1898, 
with the Canterbury Corporation, under which they under- 
took to install, free of charge, wiring in consumers’ premises 
in Canterbury, so that the Corporation would get them as 
customers for their supply of electricity. 

In consideration for this expenditure, the Corporation 
undertook that, whether they received any sum or not from 
the consumer, they would pay a minimum sum to my 
company in respect of such installations. In certain cases 
where the Corporation said that they did not receive a pay- 
ment in respect of such installations from the consumer. 
they declined to pay the amount to the company, and we 
consequently brought an action to recover such sums. 
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There is no question that under the construction of the 
agreement the Corporation were liable to pay such sums, and, 
notwithstanding the benefits they have derived from the 
expenditure of capital by my company, they took the point 
that the agreement on this point was w//ra vires on the part 
of the Corporation, and the County Court Judge so held. 
We are advised by eminent counsel that that decision is 
wrong, but, having regard to the small amount at stake in 
this particular case, we decided that it was not worth while 
pursuing the matter further, for the moment. 

The Corporation’s action, to use a sporting phrase, is not 
what one would call “ playing the game.” Here, we have 
a Corporation entering into an agreement, on the advice, 
no doubt, of the Town Clerk, and, after undoubtedly having 
received substantial benefit from the agreement, they appa- 
rently think it straightforward dealing to evade their 
obligations by a pure technicality, and deprive my company 
of the payment of sums to which they were justly entitled 
in return for the capital expenditure to which they were put 
in assisting the Canterbury Corporation to extend their 
system of supply. 

So much for the merits of the case. We will leave your- 
self and the public to judge as to the fairness, or otherwise, 
of the way in which our company has been treated by 
this Corporation. 

In the second place, your paragraph states that the whole 
agreement was held to be void, and that consequently the 
decision will apparently affect, without distinction, all exist- 
ing cases in the city where the company have wired houses 
under agreement. This is wholly incorrect; it was merely 
the one provision by which the Corporation agreed to pay a 
minimum sum, even where they did not receive it from the 
consumer, that was held by the County Court Judge to be 
void. In cases where the Corporation is receiving payment 
from the consumers for the installations they are, of course, 
bound, and will remain bound, to hand it over to my com- 
pany as and when received. 

In conclusion, I would express the opinion that few, if 
any, local authorities, in a country where honourable 
dealing is expected, would have acted in a similar manner, 

I shall be obliged if you will kindly insert this letter in 
your next issue, in order that the erroneous impressions 
created by your paragraph may be removed, as the matter 
is, of course, one of importance to my company. 


W. B. Cownie, 


General Manager and Secretary, 
National Electric Construction Ch., Ltd. 


Tata Hydro-electric Power Co. 


In the“ Lighting and Power Notes” of your issue of the 
‘th inst. you quote from the Indian Textile Journal with 
reference to the Tata Hydro-Electric Power Co.'s installa- 
tion, for which our Mr. Alfred Dickinson is consulting 
engineer. 

We beg to state that no contract whatever has been 
made for the electrical plant, and the company are perfectly 
free, 

We should be glad if you would give this similar 
publicity. | 

Alfred Dickinson & Co. 


Birmingham, December 23rd, 1910. 


International Language and Science, 

I have read with interest the review (which appeared in 
your last issue) of the above book, and as there are several 
misleading statements, I hope you will give me a little space 
to clear up the points. 

The International Commission was appointed to consider 
the question in general, and not to invent a new language. 
They reported in favour of Esperanto, but said some 
modifications were desirable. After this a certain member of 
the Commission brought forward a slightly modified Esperanto 
called Ido. vill not deal more fully with its 
birth as the circumstances were—well, to put it very mildly 
regrettable. Ido is now put forward as the suggestion of 


the Commission, whereas the facts are that, in the first place, 
the Commission had no mandate to suggest any modifications 
of the languages submitted to them, and secondly, Ido was 
never considered by the Commission as a whole. The 
President, Prof. W. Förster, even went so far as to resign as 
a protest against the introduction of the so-called “ improved” 
Esperanto. 

I have no wish to enter into the general question of 
Esperanto, and Ido, but I must say that the latter is too 
logical to be used by any but experienced grammarians. 

On the other hand, Esperanto has now passed the stage of 
seven International Congresses, and has stood all possible 
tests. I have personally found it suitable for all work, from 
technical articles to ordinary daily conversation. It is well 
supported by some of the greatest scientists and commercial 
houses in this and other countries. 

In conclusion, I may say that it is now too late to talk of 
another international language, for Esperanto holds the field. 
Its displacement by another language is impossible ; but if 
for unforeseen reasons it should fail to attain full success, 
such failure would be a death-blow to Ido and its other 
imitations. 

F. Peake-Sexton. 

Kingston-on-Thames, 


December 26th, 1910. 


[The statements referred to are not the reviewer's. 
Regarding the merits of rival new languages, we foresee the 
possibility of an endless correspondence, and therefore, 
while we have pleasure in publishing this letter, we are 
unable to accept any further communications on the subject. 
—Eps. E. R.] N ö 


RECENT DEVELOPMENTS IN TEXTILE 
MILL DESIGN AND OPERATION: NOTABLY 
AS REGARDS ELECTRIFICATION. 


By L. CROUCH. 
(Concluded from page 1015.) 


Roya WEAVING Co.—DaruInaton MILL. 


This mill, containing 600 looms, is being enlarged by the 
addition of more than 1,000 looms and by the erection of a 
small dyehouse. At the time of writing the extensions are 
not completed, though much of the plant is already electric- 
ally operated. As is usual, the looms are driven individually, 
4-H.P. 220-volt three-phase 60-cycle squirrel-cage motors being 
employed, as shown in the accompanying illustration. The 
spinning departments are group-driven by 550-volt three- 
phase 60-cycle motors. Home” generation of electrical 
energy was decided upon in this instance, owing to :— 

1. The necessity of providing a considerable quantity of 
steam for mill heating and for dyeing processes. 

2. The lower cost of home generation as compared with 
purchased supply. 

Buildings.—These are of red brick, but reinforced concrete 
also figures largely in their construction. 

Power House contains the turbo-generator room (64 ft. x 
98 ft.) with a basement 14 ft. deep. The walls of the 
turbine room are faced with enamelled brick to a height of 
6 ft. 6 in.: the floor is of reinforced concrete slabs laid on 
a steel frame and covered with red vitrified tiles: the roof 
is of reinforced cinder concrete laid on steel trusses and 
girders, and covered with tar and gravel. A 15-ton hand- 
operated travelling crane serves the turbine room. The 
basement 1s floored with granolithic concrete. 

Boiler House.—43 ft. x 93 ft.—lies to the rear of. and 
adjoins, the power house. The floor is of vitrified brick on 
a concrete base, and is level with the basement of the power 
house. 

Smoke Stack is 175 ft. high above the boiler house floor, 
and has an &-ft. diameter flue. l 

Equipment.—Boilers.—Four Babcock & Wilcox boilers 
fitted with Foster superheaters supply steam at #75 Ib. per 
sq. in., with 124° F. superheat (measured at the throttle). 
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Turbo-Alternalors.— Three 500-Kw. horizontal turbines 
drive 550-volt, three-phase, 60-cycle 750-K.v.A. generators at 
3,600 R.P.M. Owing to the small horse-power of the loom 
motors, the overall P.F. of the mill is only about 70 per 
cent., hence the large capacity of the alternators as compared 
with that of the turbines driving them.  Sufficient space is 
available for the installation of another generating unit equal 
to, or larger than, the existing sets, two spare boiler beds 
being also provided to mect such an extension. 

Erciters.—One 50-kw. 120-volt D.C. generator is direct- 
coupled to a small steam turbine, while another similar 
machine of 55-Kw. capacity is driven by a 60-cycle three- 
phase induction-motor. 

Condensers.-—Three jet-type condensers are provided (each 
direct-driven by a 10-in. x 12-in. engine). Two parallel 
concrete trenches run the whole length of the power house 
basement; into one of these the condensers discharge, and 
the hot water flows to the hot well. From the latter, two 
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INDIVIDUAL DRIVING AT DARLINGTON MILL. 


10-in. double-suction horizontal shaft centrifugal pumps 
(each direct-coupled to an 8-in. x 9-in., 350 R.P.M. engine) 
lift the water to the top of the cooling towers. The cooled 
water is discharged into the second concrete trench, and is 
re-used. 

Cooling Towers.—Vour of the double-fan type are pro- 
vided ; each will lower the temperature of 430 gallons of 
water per minute from 105° to 85° F., assuming an air tem- 
perature not higher than 70° F., and a relative humidity not 
exceeding 70 per cent. 

Pumps.—All the steam-driven pumps employ steam at 
175 lb. pressure, 125° F. superheat. Of two pumps used in 
the hot water mill-heating system, one is motor-driven and 
one turbine-driven. The two boiler-feed pumps are of the 
duplex, plunger, pot valve type (size 12in. x 7 in. x 12 in.), 
& domestic service, engine-driven pump of the duplex, hori- 
zontal piston type (size 10 in. x 6 in. x 12 in.) is also 
provided. 

Feed Heater.—Of the open Webster pattern, heats 
60,000 Ib. per hour from 40? F. to within 5° F. of the tem- 
perature of the exhaust steam entering the heater. 

Water Supply is from the city mains or from artesian wells, 


. according to necessity and convenience. 


Switthbourd. — The main switchboard is of blue 
Vermont marble, and has 15 panels, of which three contain 
the exciter switchgear and voltage regulator, three contain 
the alternator switchgear, one controls the station lighting 
and carries the frequency and power factor meters and the 
earth detector, six control the various lighting and power 
feeders, and, of two spares, one is for a future alternator and 
one for feeder extensions. | 

The alternator panels each contain three ammeters, indi- 
cating and integrating wattmeters, the necessary control 
switches and rheostat mountings and one non-automatic oil 
switch. | 

The feeder panels each include an ammeter, indicating 
wattmeter and automatic oil switch with time relay. 

Oil switches are mounted on the wall, clear of the board ; 
bus-bars are carried on a frame above the switches and 
instrument transformers are mounted in the basement 
with the exception of those for the alternators which are 


mounted inside the generator foundation. Lead-sheathed 
cables pass straight from the instrument transformers into 
conduits beneath the basement floor. No pressure higher 
than 110 volts is taken on to the switchboard. 

Operating Notes.—The turbines are supplied with steam at 
175 lb. pressure and 125? F. superheat, and exhaust to the 
condensers, or, if necessary, through relief valves to the 
atmosphere. Allauxiliary engines aré fed at the same pressure 
and temperature, and their common exhaust is led tothe feed 
heater, to the mill-heating system, or to atmosphere at will. 
When the low pressure steam supply is insufficient for heating 
purposes, live boiler steam is also supplied, through a thermo- 


Static valve. The boiler feed is drawn from the feed-heater 


or from the city supply or artesian wells, or partly from one 
Source and partly from another; hot and cold feeds can also 
be mixed and delivered uniformly, or some boilers fed witli 
hot and some with cold water. 

Efficiency.—The guaranteed efficiency, as yet unchecked 
by test, is 46,000 B.TH.U. per KW.-hour output, measured at 
the switchboard terminals, f. e., 7*4 per cent. overall efficiency 
(coal to supply mains). This guarantee presumes the plant 
to operate at its rated capacity 1,500 Kw. with 100 per cent. 
load factor and power factor (a water load) ; the mill-heating 
plant is not to be considered in this test, and the B.TH.U. used 
is to be taken = lb. coal x average cal. val. of coal as 
used. | 
NEW WEAVINd SHED.—WHITMAN MLS, NEW BEDFORD» 

Mass. 
This shed, when complete, will be one of the largest in 


the world, covering an area of 360 ft. x 550 ft., and con- 
taining 3,400 looms (= 58 sq. ft. per loom). The output 


. will be specially fine silk and cotton goods. 


The building is of one story only, has brick walls and a 
“ saw-tooth " roof, carried on hard pine columns. A double 
floor of hard pine and maple (on top) is carried by steel 
beams, these being much cheaper than suitable hard pine 
beams. 

A 2,000-kw. turbo-generator supplies six 150-H.P. motors 
which operate the various groups of machines through 
group shafting placed wholly under the floors, to avoid belt 
obstruction to lighting and ventilation. Overhead steam 
heating is adopted in conjunction with the Cramer 
moistening system, and a Griunell sprinkler equipment guards 
against fire dangers. 


MopEL NASHAWENA MILL. 


This is one of the five large Whitman mills of New 
Bedford, Mass. Three of this group have been inaugurated 
during the last year, and represent an investment of over 
£1,200,000. This formidable trio includes the present mill, 
the Nonquit No. 2 mill (New Bedford), and the worsted 
spinning mills at Arlington, Lawrence, Mass. A large yarn 
finishing and mercerising mill is being added to the latter. 

The Nashawena plant is believed to comprise the largest 
cotton mill ever installed at one time, and to contain the 
largest weaving shed in the world. The construction of the 
main mill only departs from standard practice in so far as is 
necessitated by the specially fine material handled, aud by 
the large size of the mill. The latter has led to the use of 
Steel instead of hard pine floor beams (though wooden 
columns are still chiefly employed), and to the narrowing of 
the window pilasters to 25 in. only, so that no less than 80 per 
cent. of the side structure is glass. Concrete foundations 
are used. In spite of, or perhaps because of, the many im- 
provements effected in construction and arrangement of the 
mill buildings, the capital cost per spindle has remained 
quite normal: the use of steel beams effected an economy 
which went far towards compensating for increased expen- 
diture on other items. 

By using three-layer flooring, the top layer, of l-in. 
maple, being laid parallel to the bottom, longitudinal heavy 
pine flooring, only one bay of the shed is interfered with at 
any one time during subsequent floor renewals—a great 
advantage over transverse top flooring. A plank pine roof 
is covered with tar and gravel. 

The weaving shed is very similar to the main mill, 
except that the lighting is almost wholly overhead, so as to 
avoid the tendency of side windows to throw shadows. 

The sanitary provisions in this, as in most recent American 
textile mills, are very thorough. Salt water is used to cleause 
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the toilet rooms, avowedly on account of its deodorising 
properties, but probably actually on account of its being the 
cheapest available supply. (The Acushnet River supplies 
salt water for this purpose as well as for condensing, &c., in 
the power and boiler houses.) 

Size of Tertile Buildings.—Main shed, four stories, 800 ft. 
long, 135 ft. broad ; weaving sheds, one story, 800 ft. long, 
285 ft. broad ; basement, 14 ft. deep, 80 ft. wide, 800 ft. 
long ; store-house, 2 stories, 100 ft. x 800 ft. 

Power Buildings.—The boiler house and engine room are 
in a separate building near the Acushnet River (see above) ; 
they are on the opposite side of the avenue to the textile 
buildings. A communicating tunnel has therefore been 
built under the roadway to convey steam and water pipes and 
electric cables. 

The boiler house contains 16 Manning boilers, hand-fired, 
and discharging into a 250-ft. reinforced concrete stack. The 
engine-house contains two 3,000-Kw. three-phase 600-volt 
Allis-Chalmers turbo-generators with the necessary condensers, 
and one 500-Kw. direct-current 220-volt generator supplying 
the lighting circuits and the machine shop, besides sundry 
auxiliary machines. Ten electrically-driven vacuum pumps 
are provided. The pump room occupies the remainder of 
the power buildings. The textile machinery is electrically 
driven throughout, mainly in small groups, by three-phase 
600-volt induction motors ; 150,000 spindles and 5,000 looms 
are so operated. 

The Nashawena mill is connected with other mills of the 
Whitman group so far as concerns fire protection ; in the 
event of an outbreak the collective output of seven pumps, 
each of 1,500 gallons per minute capacity, is immediately 
available. 


The above notes illustrate recent American practice in the 
conversion of mills to electric driving as well as in the 
installation of new equipments on this system. The vigour 
with which the electrification of textile mills ig proceeding 
on a large scale in America should give further impetus, if 
such be required, to similar work in British mills 


LEGAL. 


SCARBOROUGH TRAMWAYS Co., LTD. 


AT the Scarborough Police Court on Wednesday, December 21s 

the Deputy Town Clerk (Mr. S. Jones) was 1 1 a mE 
returnable on January llth, against the above company, under 
Sec. 92 of the Tramways Act, 1902, for having failed to comply 
with an order te provide such service of cars as might reasonably 
be required in the public interests, having regard to the population 
and requirements of the locality and other circumstances, It was 
stated that the company was liable to & penalty of £5 for every 
day the cars ceased running. The cars ceased running on October 
31st for the winter months, and the Corporation appealed to the 
Board of Trade, who, after holding & public inquiry. gave their 
award on November 19th that a limited service of cars should be 
run. On November 25th the borough Justices granted an applica- 
tion on behalf of the Edmundson's Electricity Corporation, Ltd. 
for the appointment of a receiver of the tolls and dues of the 
Tramways Co., owing to the latter's indebtedness to the former. 

At the Court on Wednesday last week the Deputy Town Clerk 
"nid he was claiming from November 22nd to December 21st. 

The MAGISTRATE's CLERK: We must face the chance of their 
not. putting in an appearance, because it is common ground that 
the cars are not running. Have you a resolution of the Town 
Council ? 

MR. JoxEs: T am proseouting in my own name. 
the Corporation ean be informants, ` 


I do not think 


THE MARCONI PATENT CASE. 
(Continued. from page 1621.) 


Ox the resumption of the case on Tuesday. December 20th. MR. 
JOHN PLETTS was called for the plaintiffs. Examined by Mr. 
WALTER. he said that he was an electrical engineer, and had 
devoted himself to electricity and its application to wireless tele- 
graphy for the last dozen years. He was responsible for the 
installation of some of the original Marconi practical workings, 
and he superintended the erection of an installation of five stations 
at the Sandwich Islands. f 

Were those wireless installations, installations in which the 
invention of 1900 was used They were not. 

Where thore installations in which the 1596 invention was used ? 


— Yes. The mean distance obtained at those stations was about 
20 miles. The maximum was about 70, but the 70-mile distance 
did not give satisfactory resulte. Seventy miles at that time was 
practically the limit. He also erected stations at Chateau Bay, 
Labrador, and Belle Isle. They were not fitted with the 1900 
invention. In 1903 he erected a station in Portuguese West Africa, 
and that did have the 1900 invention. They had, however, etill 
the old coherer. Immediately &fter the introduction of the 1900 
invention, the limit of distance increased, and very soon & distance 
of 120 miles was obtained. He also erected a large number of 
wireless Stations in Russia during the Russo-Japanese war. They 
had now accomplished a distance of nearly 6,000 miles. In all the 
greater distances the device in the 1900 patent had been used. He 
had made himself acquainted with all the literature in the case, 
and he had heard the evidence of Mr. Swinburne and Mr. Dugald 
Clerk. 

As an electrical engineer principally devoted to wireless, do you 
agree with the evidence given by these witnesses ?—I do. 

With all the information contained in the papers to which atten- 
tion has been called, is there anything prior to the 7,777 patent that 
would have told you the plaintiffs’ invention of 1900 ?—Certainly 
not. 

Was the 1900 invention new or old ?—New. 

Cross-examined by Mk. TERRELL, WITNESS said that, in 1900 or 
1901, the greatest distance obtainable was about 150 miles. After 
that, the distances were greatly increased. 

After the invention of 1900, many inventions were made in wire- 
less?—Yes. - i 

And they have been continuous up to the present time ?—Yes. 

These inventions have gone on giving greater nnd greater dis- 
tances '—Some of them have. 

The greater the power the greater the distance? Greater energy 
was a factor in getting greater distances; greater sensitiveness of 
the detector was also a factor. 

You have had great changes in the detector ?— Yes. In 1900 
they had not the delicate detectors they had now. 

What detectors were used for obtaining a distance of 600 miles? 
Magnetic, or a valve. 

Do you use light) —WIrNESS said he did not know that, but 
detectors were used that might record by light. 

Were the points of improvement in the transformer, the detector, 
or both ?—Both. He was employed. by the plaintiff company, and 
had not done any wireless except in the employ of the plaintiff 
company. 

The evidence of this witness concluded the case for the plaintiffs 
so far as the 1900 patent was concerned. 

MR. WALTER proceeded to sum up the plaintiffs’ case. He 
said that Tesla never contemplated any condition of resonance 
between his working circuit and his discharge circuit. He never 
thought of tuning the one with the other, and at that time it was 
quite impossible to do it. Any difference made from Tesla by 
Lodge was made by Marconi in the first instance, and Lodge then 
went back to another form of telegraphy that was not Hertzian 
wave at all. They had heard the evidence of Mr. Pletts as to the 
enormous increase of distance by the introduction of the 1900 
patent, and that was brought about by the combination of a good 
radiator with a good oscillator. It sounded simple no-w, but it was 
new to everybody until Marconi came upon the scene. With regard 
to infringement, it all depended upon what glasses you looked at 
it through, but his contention was that the two instruments were 
practically identical. The plaintiffs’ wasan invention of the highest 
merit, and one by which the world at large had been enriched. 
That, he submitted, was proof of subject matter, and he asked the 
Court to say that, the defendants having taken the plaintiffs’ com- 
bination, they were entitled to relief. 

In opening the case for the defence, MR. TERRELL said that it 
was a case in which it was impossible for anyone who had not 
made a life-long study of electricity to be quite satisfied 
that he could put before the Court the complexities of the 
action. He came before the Court as a person who was 
crammed and who was unable to combat the witnesses 
who had been called, and he was not at all sure that he 
could make all the points clear that he wished to make there. A 
natural prejudice must exist in every Court in bringing an action 
coupled with such a great name as that of Mr. Marconi. It was a 
prejudice that he could not get over: but still, he ventured to sub- 
mit that it was a care that should be considered on its real merits as a 
case between two unknown persons, and the case he was going to 
present to the Court, he ventured to submit, was one of over- 
whelming force. The three issues he desired to put to the Court 
Were: — (1) Under the true construction of the Marconi patents 
have the defendants infringed ' (2) is the patent anticipated by 
Braun, having regard to what the defendante say they are entitled 
to read into Braun, as being common knowledge? (3) having 
regard to the common knowledge of the time, is there subject 
matter in taking Braun in addition to some of the common know- 
ledge? He proposed, first of all, to deal with infringement. He 
put it alternatively: first, he said that upon the true construction 
of the plaintiffs claim a transformer was the essence of 
the plaintiffs patent, and if they had not taken that 
transformer they had not infringed. Then they said 
alternatively that Marconi had, strictly speaking, described nothing 
in his specification but a two-coil transformer, and if that was 80, 
on the authority of the Nobel case, all auto-transformers being well 
known according to the language of the claim, it was excluded 
from the claim. That was how he put the issue of infringement. 

Counsel proceeded to deal at length with authorities, but a differ- 
ence of opinion arising between counsel as to the exact meaning of 
certain diagrams, Mr. Swinburne went back into the witness box to 
give an explanation. At the conclusion, MR. TERRELL remarked 
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that it seemed that the more complex a thing was the better chance 
it atood of getting home. 

Continuing his opening of the defence on the following day, MR. 
TERRELL contended that in the mouths of Mr. Swinburne and Mr. 
Dugald Clerk the word transformer had changed its meaning 
since the commencement of the case. They had come into Court 
to prove that the defendants had an auto-transformer in the shape 
of a loose coil with two parts which acted inter se to convey energy 
from one to the other in the same way as the transformer did. 
The auto- transformer seemed to him to be the nest egg of the 
plaintiffs case, Counsel proceeded to read at great length the 
evidence given by the plaintiffs’ witnesses, and Mr. Justice Parker 
asked whether he was reading it because he agreed with it, or 
because he did not agree with it. Counsel said he was reading it 
because he did not agree with it. He was reading it to show what 
the witnesses apparently meant by an auto-transformer. The 
invariable meaning was something that induced a current from one 
part of a circuit to another part of a circuit. Mr. Swinburne, as 
he understood him, said it was a transformer, because it had an 
induction effect, but his argument was that you could not call any- 
thing a transformer at all unless its action was to cut the lines of 
force created by the magnetic fleld of a current. 

With the permission of his LORDSHIP. MR. DUDDELL, who i is to 
give evidence for the defence, went on to the Bench to explain the 
more technical parts of counsel's argument. 

COUNSEL submitted that if they eliminated the transformer, then 
the defendants did not infringe, and if they sought to catch him 
on the doctrine of electrical equivalente. then he said the equivalent 
was not known at the date of Marconi's invention. That was to 
say, such an instrument as was described in the specification had 
never been used for transferring energy from one place to another. 
There was no evidence that any one had.ever used an auto-trans- 
former—he would not, however, say an auto-transformer, because 
it was not really an auto-transformer—but an instrument of this 
kind for the purpose. Perhaps some day they would learn what a 
transformer really meant, but he contended that what was called 
a transformer in the plaintiffs claim was not a transformer at all. 

Mr. AsTBURY: Mr. Swinburne tells me that you are using an 
iron-core transformer in your receiver, and it is working. 

Mr. TERRELL: You will agree that there are transformers that 
won't work. 

Mr. ASTBURY: You can get anything not to work, but an iron- 
core transformer will work. 

MB. TERRELL said that was all the evidence he desired to read 
with regard to transformers, and he would. now come to the 
question of what was a "shunt." That brought him to this — first 
of all, the Court had to decide what was common knowledge at the 
date of Marconi's specification. 
specifications dug up from the Patent Office, of obscure inventors, but 
they were the records of knowledge of princes in the art, such as 
Dr. Silvanus Thompson, Sir Oliver Lodge, and Mr. Braun. He would 
satisfy the Court that, at the date of the plaintiffs' specification 
in 1900, not only were the contents of these specifications known, 
but they had reached that state of knowledge that became common 
knowledge. If that was so, to add the contente of those specifica- 
tions to Braun was not invention. If into Braun they read tuning, 
they had got all. Tuning was common knowledge, and they must 
read Braun in the light of common knowledge. The point of 
Marconi was not tuning, but was dividing his circuits and intro- 
ducing into the first, capacity. That was his case upon that point. 

Counsel had not concluded when the Court rose, and the further 
hearing was adjourned until next sittings. 


DUBLIN UNITED TRAMWAY Co. 


In Dublin on the 21st inst., the action of E. N. Richardson, of 
Summerhill, against the above company, was f Plaintiff 8 
case was that he sustained severe injuries, owing to the horse he 
was driving, yoked to a trap, falling, on account of the company's 
tramlines being in a state of disrepair. The company denied 
negligence, but the jury found for the plaintiff, and assessed the 
damages at £800. A stay of execution was granted. 


RICHARDSON r. 


THE PHYSICAL SOCIETY’S EXHIBITION. 


AS usual, the annual Exhibition of electrical, optical and other 
physical apparatus organised by the Physical Society of Londor, 
which was held at the Imperial College of Science last week, marked 
the introduction of a number of novel and interesting devices, 
covering a wide range of applications. We commence below a 
description of the principal features of the collection of interest to 
the electrical industry. 


CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTD. 


Central station engineers will be interested in the patent Bi- 
Meter CO, Recorder shown by this company, as it works on a new 
and simple principle—measuring the fine gases before and after 
the absorption of the carbon dioxide, and recording the difference 
asa percentage. The accompanying illustration, fig. 1, shows the 
arrangement of the apparatus, which consists of two meters 
connected to the recording mechanism by differential gear, an 
absorption chamber, an aspirator. a soot filter, and the recording. 


The anticipations pleaded were not: 


drum. The gas passes first through the filter, then through the 
first meter, the absorption chamber, in which the CO, is absorbed 
by dry lime, and through the second meter to the aspirator, which is 
operated by water. To ensure that the temperature of the gas shall 
be the same when passing through both meters, water-cooled 
equalisers are provided. The record consists of a series of vertical 
lines on the chart, each representing the percentage of CO, absorbed 


FIG, 1. —Bi-METER CO. RECORDER. 


while a fixed volume of gas is passing through the apparatus ; 
after each analysis the pen drops to zero and starts again. Any 
number of analyses up to a maximum of 25 can be made per hour, 
the frequency being regulated by the rate at which the gas is 
aspirated, and as a definite volume of gas must pass through during 
each analysis, the accuracy of the records is not affected by any 
chance obstruction to the flow of gas. There are no glass 
parts or rubber tube connections, metallic piping being employed 
throughout, so that the apparatus can safely be used in hot posi- 
tions and in the tropics ; the working of the recorder is smooth 
and continuous, and the cost of. running extremely small, as a 
pennyworth of lime lasts a month, and the aspirator uses about 2} 
gallons of water per hour. The importance of setting a watch on 
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Fig. 2.— DIAGRAM SHOWING ABRANGEMENT OF CO 3 RECORDER. 


the percentage of CO, in the flue gases, in order to ensure complete 
combustion of the fuel and to detect air leakage, needs no emphasis 
nowadays, and this device appears to be particularly efficient to this 
end. 


Peake's patent compensating leads for use with thermo-couples 
have been introduced by the company for the purpose of transferring 
the cold junction from the neighbourhood of a furnace to the 
milli-voltmeter itself, where ita temperature can be observed and 
allowed for. Thus the error due to the use of copper leads, with 
the cold junction at the pyrometer and at a variable and unknown 
temperature, is obviated. Another improvement in this connection 
is the use of a "set-up" temperature recorder; in this device 
(called the scale-range control board), a fixed E. M. F. is inserted in 
opposition to that of the thermocouple, so that the readings start 
at the temperature corresponding to this E.M.F. Thus, instead of 
reading. say, from 0° to 1,100° C., the range can be limited to 
800* —1,100 C., giving & very open scale between those limits. 
This arrangement was shown working in conjunction with the well - 
known thread recorder. 

A very sensitive recording clinical thermometer of the thermo- 
electric type was also shown, based on the pattern used by the late 
Dr. Gamgee ; the special feature of this apparatus was the simple 
thermostat. used to maintain the temperature of the "cold. 
junction at a constant value, consisting of a heat-insulating 
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vessel of the “Dewar” type, which contained two coils and a 
thermostatic relay. The latter consisted of two bimetallic strips, 

to cut in or out one of the heating coils as the temperature 
fell or rose, and thus to keep the temperature very near the desired 
constant value. 

The Brearley Recalescence curve tracer is an interesting device 
for recording cooling curves on a very open and accurate scale, with 
rectangular co-ordinates connecting time and temperature; the 
galvanometer scale is fixed over the long recording drum, and the 
observer simply moves the pencil carriage by means of a screw, so 
as to keep a pointer in coincidence with the spot,“ while the 
marking pencil is automatically depressed on the chart twice every 
second. The chart may be360 mm. long and 300 mm. wide, giving a 
very open scale. ' 

A very sensitive tilted gold-leaf electrometer was exhibited, 
based on the design of Mr. C. T. R. Wilson, who, in collaboration 
with Dr. G. W. C. Kaye, has introduced a number of improvements. 
A section of the instrument is given in fig. 3, where L is the gold 
leaf suspended in front of the inclined charge plate P, which can be 
adjusted by the nut D. By varying the distance of the plate from 


Fig. 3.—TILTED GOLD-LEAF ELECTROMETER. 


the leaf, the sensitiveness of the apparatus ‘can be adjusted over a 
wide range, from complete stability over the whole path of the leaf 
to instability over part of it, and the observer can work as near the 
intervening point of infinite sensitiveness as may be expedient. Dr. 
Kaye showed the device in operation, the magnified image of the 
end of the leaf being projected through the small window upon a 


microampere. The instrument, which is illustrated in fig. 4, is 
dead-beat, and is provided with an automatic coil arrester. A 
sensitive reflecting galvanometer, called the Granta,“ was also 
shown, which can be made with a sensitivity of 4 x 10-1, 


Fig. 4..-COMBINED MIRROR AND POINTER GALVANOMETER. 


Another noteworthy instrument was a 22-section potentiometer 
for central station use, arranged in a convenient dial form; the 


Slide wire is protected from injury, and the contacts of all the 


switches are enclosed on the underside of the ebonite upon which 
they are mounted (fig. 5). A dial volt-box with a range up to 
2,200 volts, and nine ratios from 10 : 1 to 1,000 : 1, as well as “ direct 
and off positions, was shown, and a smaller one for pressures up to 
220 volts with 20 equalsteps, giving, with 2 volts across the main 
terminals, pressure steps of O' volt. A number of other resist- 
ance boxes, Wheatstone bridges, &c., were also exhibited, 


Messrs. Harry W. Cox & Co. 


An induction coil and interrupter of new design, with a speci- 
ally tuned condenser, was shown at this stand, designed to run on 
a 200-250-volt circuit without additional resistance, the output 
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Fig. 5.--TWENTY-TWO SECTION POTENTIOMETER. 


screen ; the electrification of air bubbled through mercury was thus 
demonstrated. Ordinarily the plate is maintained at a constant 
potential, and the movement of the leaf is observed through a 
microscope. 

An Ayrton-Mather galvanometer of high sensitivity was exhibited, 
giving 740 mm. per micro-ampere at 1 m., with a resistance of 250 
ohms and a period of 3 seconds. 


Messes. W. G. Pre & Co. 


Amongst the principal features of interest shown by this firm 
was a new reflecting and indicating galvanometer, in an aluminium 
case; this is provided with a mirror, giving a sensitivity of 
10-* ampere, while a pointer moving over a scale with centre zero, 
having 50 divisions on each side, gives about three divisions per 


being controlled entirely by the interrupter; small wireless tele- 
graph sets were also exhibited. 


MESSRS. EVERSHED & VIGNOLES, LTD. 


This firm exhibited the Dionic" water tester in operation, show- 
ing its use for testing various samples of water. The apparatus was 
fully described in a recent issue. 

CTo be continued.) 


Felixstowe Lighting.—A L. G. B. inquiry was held on 


December 20th into the application of the U. D.C. for a loan of 


£3,000 for electric light purposes, There was no opposition, 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Miniature Ironclad Switch. 


A neat little 12-amp. Y type ironclad switch, shown in fig. 1, has 
recently been placed on the market by Messrs. S. BILL X Co., of 
54, Guest Street, Birmingham. 

Despite its small size, it is solidly constructed, all the current- 
carrying parts being partitioned off and surrounded by fillets 
projecting from an English china base—which in itself is a novelty. 


"I 


is 
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Fic. 1.—SMALL ĪRONCLAD D.P. SWITCH. 


The hinged lid is secured by a wing-nut and screw, and lugs are 
provided for attaching the base, which measures 41 in. X 4 in. 
over all, to the wall. We understand that some 3,000 of these 
switches have already been supplied. . 


Metal-Filament Lamp Fittings. 


We have received from Messrs, J. & H. GREVENER, of Eldon Street 
House, E.C., particulars of the numerous patterns of fittings for 
metal-filament lamps produced at their works. 

A number of these mentioned in list M 12 are designed on arc- 
lamp principles, with high-grade enamelled cases, roller porcelain 
suspension insulators, clear flint-glass globes, &c., and provided with 
polished brass globe fittings, giving a very smart appearance. 


Fia. 2. 
GREVENER METAL-FILAMENT LAMP FITTINGS. 


These are suitable for lamps up to 1,000 C.P. in size, and can be 
supplied in brass and black or white lacquer finish. We illustrate 
in fig. 2 a 600.c.P. fitting with single lamp, but the fitting is 


adaptable for any number of pear-shaped lamps up to five; and 


fig. 3 shows a similar fitting designed for dock and railway lighting, 
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Some low - priced and effective fittings in aluminium, which are 
strongly made, and recommended specially for use in exposed 
positions and corrosive atmospheres, are described and illustrated in 
list A 14. These fittings are also suitable for single lamps of from 
50 C. P. to 1,000 C. P., or for clusters, such as we illustrate in fig. 3, 
which shows a fitting with six 50-C. P. pear-shaped lamps, the glo 
diameter being 9 in. 

A further list, F 3, contains a large variety of watertight cast- 
iron fittings for single and multiple lamps, pendants and bracket 
type fittings, lamp guards. reflectors, &c., designed particularly for 
rough usage and exposed positions, such as in ships, collieries, &c. 

‘Messrs. Grevener draw special attention to this branch of their 
business, which is being extensively developed at the present time. 


Fic. 3. 


The Cherry-Bush Rotary Engine. 


THE AUTO-CONTROLLER AND SWITCH Co., of Simplex Works, 
Vienna Road, Bermondsey, S. E., have brought out a new rotary 
steam-engine under the above title, for which high qualities are 
claimed. The accompanying illustration shows the interior of the 
engine, the end cover being removed ; the main parts consist of a 
cylinder with an internal projection, a rotor with radial vanes, and 


Fic. 5.—CHERRY-BvusH ROTARY ENGINE. 


end plates with ring cams which engage slots in the ends of the 
vanes. The projection in the upper part of the cylinder forms a 
steam seal; the vanes divide the chamber into two portions, and 
are drawn in or out by the ring cams so as to maintain contact 
with or close apposition to the cylinder walls at all parte of the 
revolution. Steam is admitted through one or other of two porta, 
on either side of the seal, by way of a valve on the top of the 
cylinder, which enables the engine to be started, stopped and 
reversed; the exhaust port apparently is the other of these 
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two ports. The engine is thus very simple; it is also claimed 
that it is remarkably economical. The inventors state that an 
engine with a cylinder 41 in. in diameter and 2;, in. wide, weighing 
22 lb., gave 2'01 B. H. P. with a boiler pressure of 87 lb. per sq. inch, 
running at 665 R. P. M., while using less than half as much steam as 
a reciprocating engine of equal size. Using six such cylinders in 
series, with a condenser. they state that only 5 Ib. steam per B. H. P. 
hour was consumed— a result about twice as good as has ever been 
obtained with the largest steam turbines: Of course, so astounding 
a claim needs independent verification. The makers say that the 


success of the engine depends upon an essential feature which is 


not to be disclosed at present. 


CONTRACTS RELATING TO THE SUPPLY 
OF ELECTRICITY AND MACHINERY. 


[BY A LEGAL CONTRIBUTOR. | 


QUESTIONS sometimes arise with regard to contracts for elec- 
tricity and machinery. Many cases of this nature are 
discussed in the Courts, and reported in our pages, but as 
they are of technical rather than legal interest they do not 
often find their way into the law reports. It may be useful 
to consider the effect of some of the more important of these 
cases. a 


Suppose there is a contract to supply power, what are the 


obligations of the party supplying it? In one English case 
(Bentley r. Metcalfe, 1906, 2 K. B. 548) the plaintiffs agreed 
to become tenants of a room in a factory in which there was 
an engine, which was used to actuate the machinery in the 
building, including a machine in the room let to the plaintiffs, 
and the defendants agreed to supply power for the working 
of that machine. The question was whether the defendants 


were liable for an accident to one of the plaintiffs’ workmen. - 


The accident arose from the power which worked the plaintiffs’ 


machinery, doing so in such a violent manner and at such a 


velocity that the drum of the machine was burst, and a 
workman was Killed by being struck by one of the pieces. 
As employers, the plaintiffs were liable to pay compensation 
to the widow of the workman, and they brought an action 
to recover as damages the sum which they had to pay. 

It was decided that the obligation of the defendants to 
supply did not arise upon a demise, but upon a specitic 
contract which involved, in the absence of special conditions, 
that the power supplied should be reasonably fit for the 
purpose for which it was supplied, and that the defendants 
were hable for the consequences of a breach of the contract. 
The following passage from the judgment serves to explain 
the reason of the decision: —“ There was, in fact, a purchase 
of something, whatever it may be called, and it seems to me 
that the principle which governs the relation of the parties 
upon a purchase and sale—namely, that the article bought 
should be fit and proper for the purpose for which it is to 
be used—is equally applicable to the supply of power." 
Where, as.frequently happens in the case of a tenement 
faetory, the owners of the factory supply power from a 
central plaut to a large number of independent manu- 
fycturers, they would do well to consider the advisability of 
so limiting their liability that they cannot be sued for the 
damages caused.by the main engine racing or other accident. 
The illustration above given relates to the supply of power 
by shafting. Where electricity is supplied from a central 
source on one factory, it may be well for the party supplying 
it, to make special provision for a breakdown or sudden over- 
load. There is no case which shows what are the limits 
within which the pressure of supply may vary without there 
being a breach of contract. 

The use of technical terms in contracts for electrical work 
is- very common, but is not unlikely to lead to confusion. In 
an unreported case a question arose as to what is meant by a 
„complete installation“ in relation to the supply of elec- 
tricity. The plaintiffs quoted for the electrical part of an 
installation which was to be used for lighting a house. The 
dynamo, which was to charge accumulators, was to be 
worked by a 3-H. P. engine, which the defendant had in his 
possession. The plaintiffs agreed to provide a complete 
installation for a certain sum, that sum being made up of a 
number of items, including accumulators, switchboard and 
other fittings, but apparently not including a cut-out or 
shunt resistante. The main point in the case was whether 


a cut-out and a shunt resistance were necessaty parte of a 
complete installation. . If so, they could not be charged for 
as extras. It was contended on the part of the defendant 
that, even given a good 3-H.P. engine, a cut-out and 
resistance were necessary. The plaintiffs, however, replied 
that when making their estimate they assumed that the 
engine was new ; that if it had been new, a cut-ont would 


not have been necessary, and that they were, therefore, 


justified in charging for cut-out and resistance as extras. 
They also alleged that since the specification was made out, 
the defendant had demanded an increase in the size of the 
battery. Had they known that the battery was to be larger, 
this would have influenced their judgment in deciding 
whether to provide a cut-out. In an action for the price of 
the work done, the judge decided this point in favour of the 
defendant, laying it down that for a complete installation a 
cut-out and shunt resistance should be supplied. He was 
not, apparently, impressed with the argument that the 
increase in the size of the battery would have affected the 
plaintiffs’ judgment. 35 

In cases where the works, on completion, are a source of 
danger to third persons, the employer may sometimes seek to 
recover damages from the contractor for injuries so sustained. 
To determine the question whether the contractor is so 
liable, it is necessary to consider the terms of the contract 
with some care. To take a clear case: if the contract pro- 
vided that dangerous machinery was to be guarded, the 
contractor would be held liable for any accident arising 
owing to his omission to provide a guard. Questions of this 
kind sometimes arise in relation to wiring contracts. In one 
case a contract for the installation of electric light in a 
building to be used for the purposes of public baths and 
wash-houses provided (her alia) : “That the whole of the 
work is to be carried on in accordance with the existing rules 
as framed by the Phoenix Fire Office.” Rule 5 of these 
rules provided that: Where a system of metal tubes is 
employed the metal tubes should be earthed, except iu those 
cases where carthing would not be desirable." A system of 
metal tubes was employed for the work, and in consequence 
of such tubes not being earthed, a bather received an electric 
shock, which caused his death. The local authority, which 
owned the baths, paid damages in respect of his death. In 
arbitration proceedings, in which the local authority sought 
to recover the sum so paid from the contractors, the arbi- 
trator found that earthing the tubes would not have been 
desirable so far as risk of fire was concerned, but would, in 
fact, have been desirable so far as risk of accident to bathers 
was concerned. It was held, upon the hearing of a special 
case stated by the arbitrator, that inasmuch as the insurance 
company's rules were framed for the prevention of fire, and 
earthing was not desirable for that purpose, there had been 
no breach of contract, and that therefore the wiring con- 
tractors were not liable. 


THE LIGHTING OF WESTMINSTER. 


THE Works Committee of the Westminster City Council report 
having further considered the offer of the St. James and 
Pall Mall Electric Light Co. Ltd. (to which we have already 
referred in our Lighting Notes), to provide and maintain for 
five years at their own expense additional public lighting at 
Piccadilly Circus by means of electric flame arc lamps on 35-ft. 
columns, The Committee received a letter from the Gas Light and 
Coke Co., dated November 22nd, stating that they had been informed 
of the permission given by the Council to the St. James’ and Pall 
Mall Electric Light Co. to ereot the proposed arc lamps, the reason 
given being that the installation would secure a continuance of 
the experiments in street lighting by electric arc lamps. They 
urged that this is not a fair form of experimental lighting, but is 
in reality giving the Electric Light Co. an opportunity of adver- 
tising at the expense, in everything but money, of the Council and 
the Gas Co.; and they pointed out that there can be no experi- 
ment which does not include the cost of lighting, neither can any 
experiment be useful which compares a clusterof four high power 
electric arcs with one high power gas lamp. The Gas Co.'s letter 
went on to say that the contract for lighting certain clearly- 
defined thoroughfares by means of gas was allotted to the Gas 
Co. in open competition with other forms of illumination, and they 
feel strongly that, in the absence of default on their part, they 
should be given the entire lighting of the contract area, and they 
say this view is supported by the wording of Clause 4 of the 
contract, dated May 23rd last, which states that, with 
the exception of certain thoroughfares of which Picca- 
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dilly Circus is not one, “the contract is intended to 
include the installation and maintenance of lights in 
place of all the lights specified in the schedule.“ Moreover, this 
point is covered by Clause 10 of the general conditions of contract, 
which clearly indicated that any additional lighting, if found neces- 
sary, is to be provided by the contractors, as the Council retain the 
power "to increase the number of lamps, as and when they may 
deem desirable, such additional lamps being provided and main- 
tained at the prices in the accepted tender." The company, in cón- 
clusion, expressed a respectful, but earnest, protest against the 
introduction of a second system of lighting at Piccadilly Circus 
without reference to the existing contractors, especially seeing that 
the contract with them has been.so recently entered into. They 
further expressed the hope that it may nat be too late for the 
Council to reconsider the matter. The Committee had also received a 
letter from the St. James and Pall Mall Electric Light Co., dated Decem- 
ber 13th, enclosing a memorandum upon the subject, in which they 
claim that there is no legal ground to support the contention of the 
Gas Co., that under their new contract they have a monopoly of 
any form of street lighting in the district in question, and that in 
the event of the Council deciding to rescind their acceptance of the 
offer of the additional lighting, the only alternative for the Electric 
Light Co. is to dismantle its derelict apparatus and to retire alto- 
gether from a competition in which, they say, they cannot expect to 
receive fair consideration. Since the Electric Light Co.'s offer was 
made (the Committee report) the new gas lighting has been installed 
at Piccadilly Circus; it consists of four lamps of 3,000 C.P. each 
and three of 1,800 C.P. each, being an aggregate of 17,400 c. P. Some 
of the members have had an opportunity of seeing the new lighting, 
and they are satisfied that it is ample, and a great improvement on 
the old lighting. The St. James' and Pall Mall Electric Light Co.'s 
proposal is to put up on columns 35 ft. high, i. ., 15 ft. taller 
than the gas lamps, electric lamps to give an aggregate lighting 
power of 36,000 candles, in three clusters, each giving 12,000 C. P. 
Such an enormous concentration of light (whether electric or gas) 
would. the Committee consider. depreciate the effect of the new 
lighting which the Council have so recently required under the 
contract, and would, from the point of view of public lighting, be 
superfluous. Under all the circumstances they recommended 
that the resolution of the Council of November 10th, 1919, 
accepting the offer of the St. James and Pall Mall Electric 
Lighting Co., to provide and maintain for five years, at their own 
expense, certain additional public lighting at Piccadilly Circus, be 
revoked, and that the offer be not accepted. 

At the meeting of the Council on December 22nd the report and 
recommendation were brought up, and their adoption was formally 
moved. 

Councillor Flint, in objecting to the motion, called the Council’s 
attention to the unanimity with which the Works Committee had 
at first decided to allow the Pall Mall Co. to proceed with their 
proposed experiment. He trusted that the Council would realise 
that the company's offer was a bona fide one, as shown by their 
willingness to change to any other system the Committee might 
think better in future. He was astonished to learn that, as a result 
of the last Committee meeting, at which he was not present, the 
decision arrived at after full discussion at the first meeting had 
been reversed. He would like to hear from some member of the 
Committee what had taken place to cause them to change their 
minds. The only reason he could see was that the Committee 
thought the experiment asked for would be depreciating the effect 
of the new gas lighting which they had acquired under their 
contract. That would be a very weak argument in favour of 
rescinding the previous motion. There seemed to be some sort of 
idea that the Council, having made a contract with the Gas 
Light and Coke Co. had thereby granted that company a 
monopoly. He contended that there could be no such thing as a 
monopoly of this sort, and the Council were perfectly free to 
sandwich electric light between gas lights in Piccadilly if they 
wished to. It was not in the Council's power to grant a monopoly, 
and another point was that they had the right to order a supply of 
electric light within 75 yd. of any distributing main. The Gas Co. 
had sent a sort of sentimental appeal to the Committee which he 
thought was mostly bluff. In his opinion, at the present time 
Piccadilly Circus was badly lighted for a great place like that. He 
was in a better position than most members of the Works Com- 
mittee to know, because he had to walk up Regent Street home 
more often than other people. The lighting was not so good as it 
used to be, and he could quote other tradesmen in Regent Street 
who would express the same opinion. The light did not come near 
the top of the houses, it only came halfway up, whereas the electric 
light used to go right tothe top. If they had this experimental 
lighting with the other, Piccadilly would be the best lit spot in the 
world. It was a very good ground for demonstrating improve- 
ments that were taking place in both gas and electric lighting, and 
they wanted a demonstration ground for that purpose in London, 
Further, he did not approve of the present contract with the Gas 
Co.; it was of an unsatisfactory nature. The company on their 
own admission had entered into the contract, solely with the idea 
of exploiting the Council as an advertisement medium. It 
was necessary for the Council to have a lively com- 
petitor with the Gas Co., or they would place them- 
selves at the company's mercy, and they did not know what 
terms the latter would extract at the end of the contract. If they. 
allowed the electric light company to put up these standards in 
Piccadilly, they would have a hold on the gas company, while the 
extra light would be a boon to the public at large. 

In the absence of the chairman of the Committee, Councillor 
Smith explained that the Committee had reversed their decision, 
because they felt they would be placing the Council in a false 
position if they allowed the electrical experiment. The gas company 


had contracted to do the lighting at from 30 to 80 per cent. cheaper 
than the other company, and it would not be fair to allow opposi- 
tion lighting in the same district. l 5 
The report and recommendation were then adopted without 
further comment. | ib 


BUSINESS NOTES. 


German Branches in Belgium.— The financial results 
of two German subsidiary companies in Belgium, for the year 
1909-10, have just been announced. The first is the Compagnie 
Belge d'Electricité Siemens-Schuckert, of Brussels, which hasa 
share capital of £10,000 paid to the extent of 50 per cent., and of 
which the Berlin parent undertaking holds £21,400. The company 
earned a surplus of £12,900, as againet £13,600 in 1908-9, and after 
deducting general expenses the balance allows of the payment of & 
dividend of 7 per cent., being the same rate as in the previous year. 
In the case of the second company— Siemens & Halske, Société 
Anonyme Belge—the share capital also amounts to £40,000, of 
which only £3,600 remains unpaid, and £35,000 out of the total it 
vested in the Siemens & Halske Co., of Berlin. The accounts of the 
Belgian company show gross profits of £5,500, and after meeting 
management expenses and depreciation, the balance permite of the 
distribution of 4 per cent. for 1909-10. ; 


Consular Notes.—Italy.— The British Consul at Milan, 
in a recent report on the trade of Lombardy, states that Ing. 
Guido Semenza, the well-known electrical engineer at Milan, has 
supplied him with valuable information as to the development of 
the electrical industry in Lombardy. It appears that according to 
official statistics published in 1900 there were in Italy at the end of 
1898, 2,264 generating stations developing 86,176 Kw., of which 
47,500 KW. were developed by water power, and some 36,000 KW. 
by heat engine power. In the absence of later official statistics, 
data respecting some 200 important new stations which have arisen 
since 1898 have been collected, and their total output amounts to 
415,000 KW., or adding the 86,000 Kw. previously existing, the total 
output is 501,000 kw. The total output of the smaller stations may 
be reckoned at 60,000 KW., and consequently there are some 560,000 
Kw. developed in Italy, and when it is remembered that machinery 
to develop about 475,000 Kw. (whereof 400,000 Kw. are from water- 
power and 75,000 Kw. from heat engines) has been installed during 
the last 10 years, equal to 680,000 H.P., an idea may be formed 
of the importance attained by this industrial movement. However, 
it must not be thought that the power actually used or developed 
amounts to the figure given above, as part of the electrical 
machinery is kept in reserve, and some of the steam plant is 
intended to replace the hydraulic plant when the rivers are low. 
Taking these circumstances into consideration, it may be 
reckoned that the power being utilised is between 440,000 
and 480,000 Kw. Reckoning the water power stations—including 
their hydraulic works, machinery, lines and transformers—to cost 
altogether 1,000 lire per KW. on an average, and those generating 
by steam to cost 350 lire per KW., it. appears that 500,000,000 lire 
have of late years been devoted tothe development of electric power 
in Italy. Before 1898 nearly all the installations were either on 
the continuous-current or alternating monophase system (except 
the one at Paderno, which is three-phase, and the two-phase one at 
Pavia, and a few others); but since that date the vast majority 
have adopted the three-phase system. The earlier installations 
in Italy with alternating current had a frequency of 42 periods, 
but the German frequency of 50 periods has also been 
introduced, so that with a few exceptions two frequencies 


are used in Italy—42 and 50 periods, both excellent in 


practice, but apt to cause complications when worked together, In 
1898 the highest pressure in Italy was barely 14,000 volte, and it 
was then thought to be very bold to attain that figure, especially 
as it was directly generated from the alternators. The first advance 
was the Brembo installation, where 25,000 volts were adopted, 
then came the Cellini line, 70 km. long, with a pressure of 
30,000' volts, the Brusio line of 40,000 volts and 145 km. 
long, and the Toce 650,00U-volt line, 160 km. long. Now the 
Adamello line is about to be used, having & pressure of 
65,000 volts normal which may under certain conditions reach 
72,000 volts. Italian engineers have always been bold in the 
matter of lines of transmission. They were the first to use metal 
standards or posts with long intervals between them. From 
60 metres the maximum normal span in 1899, passed to 
80 metres, then gradually to 120 metres, and the Adamello will 
have 180 metre spans. This increase is with an economical object. 
It is interesting to note that in the mountainous region of the 
Brembo, a line which has stretches of up 280 metres has given 
every satisfaction during the five years it has been in use. It 
should be observed that the progress made in the manufacture of 
cables allows of their use to complete overhead lines on their 
approach to big towns, Power stations generally resemble each other, 
but those in Italy have a number of differences which make them 
very interesting. The first electric tramway in Italy was the 
Florence-Fiesole line, which was opened in 1890, and was followed 
by others in Genoa, Milan, Varese and Rome. By the end of 1898 
there were no more than 200 km. of electric tramway lines. The 
official statistics of 1903 givethelength of lines, then at 506'428 km, 
and the number of cars at 1,4111. What the total figure is at 
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present cannot easily be ascertained, but considering the 
development that has taken place in all large towns and 
the many inter-urben lines, it is estimated there are more 
than 1,500 km. of single lines in Italy. Nearly all the large 
and the medium-sized towns have tramway lines now, but there 
is still an epening for inter-urban lines. Although Italy does not 
occupy a prominent place as regards extensive use of electric 
traction on its main railway lines, it has, nevertheless, been the field 
for interesting experiments. The third-rail system on the Milan- 
Varese-Porto Ceresio line, on the one hand, and the three-phase 
current applied for the first. time on the Vatellina Railway on the 
other, have afforded much instruction. The electro-chemical 
industry, which has given the best results hitherto, is the manu- 
facture of calcium carbide; the factories at Terni, Darfo, Pont S. 
Martin, Pont S. Marcel have supplied the market with large quanti- 
ties ; unfortunately, the world's supply has exceeded the demand, 
and prices have fallen. The other products are less important. 
Caustic soda is produced at Bussi and Brescia by electro-chemical 
processes with satisfactory results. At Bussi aluminium is likewise 
extracted. In the preparation of artificial manures, calcium 
cyanamide, &c., electricity is also used. Dynamos, transformers, 
motors, wires, lines, instruments, switches and accessories, as well 
as incandescent and arc lamps, are made in Italy. "There is, never- 
theless, a considerable import trade. Although the capacity of 
electrical installations has increased during the last 10 years by 
about 500,000 Kw. of installed machinery (of which about one- 
seventh are developed by heat-engine power and the rest by water 
power) the consumption of coal has doubled. In 1898 it was 
4,426,524 tons, and in 1908 it had risen to 8,452,320 tons. ! 

. It appears from the Italian trade returns that during the y 
1909 there were imported 43,000 quintals (100 kg.) of machines 
exceeding 1 ton in weight, while during the year 1908, 53,000 
quintals were imported. The decrease was in German machines, 
which dropped from 36,000 to 26,000 quintals. Switzerland, on the 
other hand, gained 2,000 quintals, the imports from that country 
amounting to nearly 8,000 quintals. Italy bought 24,000 quintals 
of light machinery, instead of nearly 30,000 quintals during the 
previous year. Here again Germany lost about 6,000 quintals, 
descending to 17,000 quintals, while Switzerland gained 1,000 
quintals, ascending to nearly 2,000 quintals. The imports into 
Italy have, therefore, decreased by about 15,000 quintals as com- 
pared with the previous year, and amounted to 67,000 quintals. 
Germany has been the loser by this decrease by about 16,000 quintals, 
while Switzerland gained 3,000 quintals. Thequantity of new elec- 
trical machinery entering Italy each year is probably stationary. The 
purchasing market has remained the same, but Germany has lost to 
the advantage of Italian manufacturers and those of other countries. 
The rapid extension of electric lighting is shown by a notable 
increase in transformers, and by the returns of importa of electric 
lamps, for while arc lamps remained about the same, incandescent 
lamps rose from 5,000,000 to 6,500,000, and the installed power for 
electric light must have risen from 300,000 Kw. to 400,000 Kw. 
Industry in Italy is not receding. It is sufficient in order to be 
convinced of this to note that more than 9,000,000 tons of coal were 
imported, with an increase of 800,000 tons over 1908. Witb this 
weight of fuel 6,000,000,000 H.P.-hours have certainly been pro- 
duced without reckoning those generated by water-power and 
estimated at about 2,000,000,000 H.P. 

. Argentine.— The Austrian Consul.General at Buenos Ayres 
reports that the trade in electrical materials is almost entirely in 
the hands of German exporters; the total import of electrical 
material in 1909 was valued at 4,217,000 pesos. 

Brazil.—The Austrian Consul at Sao Paulo, in a recent report, 
states that great steps have been taken in the State of Sao Paulo 
in the utilisation of natural water powers for the production of 
electric energy. Up to the present the following plants for the 
utilisation of water power have been established :—The plants of 
the Sao Paulo Light and Power Co., at Parnahyba, with about 
8,000 U. P.; in Jundiahy, with 1,000 H..; in Rio Claro, 580 H.P.; 
in Sorocaba, 1,000 H.P.; in Mococa, 500 H.P.; in Piracicaba and 
Itatinga, 3,000 H.P.; further plant will supply the power 


necessary for the docks at Santos, and for lighting and power. 


The following water powers whose capacities have been estimated 
by experts have not yet been utilised:—The Parana Fall of 
Urubutunga, with 450,000 H.P. in the extreme west of the State of 
Sao Paulo; the Fall of Patos, with 400,000 H.P.; Marunbonbo, 
with 61,000; Avanhandava, with 57,700 H.P. ; and those of Itapura, 
Juqueryquere, Cruzes, and Ilha Secca, with 10,000 H.P. each. 

The demand in the State of Sao Paulo for machinery, machine 
tools, &c., is relatively very great as the small industries are 
beginning to extend their use of machinery; the figures of 
importation were slightly less than in the previous year, however, 
owing to a falling off in the demand for machine tools. In 1909 
the imports were valued at 11,601,738 milreis, as against 12,167,850 
milreis in the previous year. The imports of machines and appa- 
ratus for electric lighting and power amounted in value to 
1,686,213 milreis, as against 1,233,393 milreis in the present year; 
the chief supplying countries were the United States, 912,735 
milreis (previous year 873,788 milreis); Germany, 462,529 milreis 
(previous year 250,809 milreis) ; and the United Kingdom, 146,248 
milreis (previous year 72,110 milreis). The increase in the imports 
is due to the rapid extension of the utilisation of electricity for 
lighting towns and for industrial enterprises, and, taking into 
account the possibilities for the use of water-power in the near 
future, the demand for electrical machines and apparatus is likely 
to increase to a very great extent. The imports of electric cables 
amounted in value to 55,491 milreis, as against 180,128 milreis in 
the previous year, chietly from the United States 22,910 milreis 
(previous year 119.710 milreis) and England 20,504 milreis 
(50,754 milreis in the previous year); the ohief customer is the Sao 


Paulo Tramway, Light and Power Co. Ltd., which draws its sup- 
plies chiefly from New York. The imports of boilers were valued 
at 114,614 milreia, chiefly from England (79,360 milreis), Germany 
(22,448 milreis), and France (11,069 milreis) ; the total importe in 
1908 were valued at 96,584 milreis. The imports of hydraulic 
pumps were valued at 78,801 milreis, chiefly from U.8.A. (37,237 
milreis), England (19,527 milreis) Germany (15,773 milreis). The 
imports of gas, petrol, &c., motors were valued at 466,277 milreis, 
as against 747,039 milreis in 1908, chiefly from England 
(214,067 milreis), and the United States (150,506 milreis). 
Machines for industrial purposes were imported to a value of 
2,770,038 milreis as against 2,981,281 in 1908; the imports were 
chiefly from England(1,723,010 milreis), Germany (652,097 milreis), 
France (248,854 milreis), Austria (53,032 milreis), Italy (28,670 
milreis), and the U.S.A. (25,413 milreis); the imports from the 


.U.K. increased from 212,650 milreis in the previous year, whilst 


those from U.S.A. decreased from 252,417 milreis. The imports 
of glass and porcelain insulators were valued at 84,338 milreis, as 
against 47,910 milreis in the previous year, and came chiefly from 
Germany (27,330 milreis), France (26,697 milreis), and U.S.A. 
(18,219 milreis) The telephone system was widely extended in 
1909, and the interurban system was inaugurated so that the chief 
towns in the interior of the State are now united by telephone to 
the capital, x 

Tungsten Lamps.—Tux BRITISH TUNdSTEN Lamp Co., 
LTD., of Huyton Quarry, near Liverpool, have again secured a con- 
tract from the London County Council for thesupply of the carbon- 
filament traction lamps for the tramcars for next year. They have 
also again received acceptance of their tender for part of the 
requirements of the Cunard Steamship Co. for carbon and metal- 
filament lamps for next year. The company make a speciality of 
traction lamps, and lamps for ship. lighting. 


Staff Dinner.—THE FELGATE ELECTRICAL INSTALLA- 
TION Co., of Reading, who have recently opened a branch in Ascot, 
gave a staff dinner—to which many of the company's customers 
were invited—at the Royal Hotel, Ascot, on Wednesday last week. 
Mr. B. P. Gibbons, managing director, who presided, was supported 
by Mr. F. Cook, another director, as vice-chairman, and by some of 
the more prominent residents in the locality. About 50 guests 
attended. 


Book  Notices.—7/e Commercial Year-Book of the 
Leicester Chamber of Commerce. London: Bemrose & Sons, Ltd.— 
This book is issued by the Leicester Chamber of Commerce in the 
interests of its members and the trade of the town and district. It 
is circulated largely in the home and foreign markets, and tells all 
that most people will require to know regarding Leicester, its com- 
mercial and industrial features, ite sites suitable for factories, its 
electricity and gas supply, &c. It has an index (in English, French 
and Spanish) to its various trades and traders, and should serve a 
useful purpose in connection with the industrial development and 
prosperity of Leicester. 

"The Official Circular of the Tramways and Light Railways 
Association" for December contains a list of applications for 
Tramway Orders submitted to the Board of Trade during 1910; 
a list of applications made to the Light Railway Commissioners in 
November, 1910 ; copies of the awards in the Paisley Tramways and 
the Dudley Tramways arbitrations ; and other matters relating to 
the Association. An index is included for “ The Official Circulars” 
from the year 1903 to the year 1910 inclusive. 

" Journal of the Franklin Institute." Vol. CLXX, No. 6. De- 
cember, 1910. Philadelphia: the Offices of the Institute. Price 
50 cents. l 

“ Fowler's Mechanics’ and Machinists’ Pocket-Book and Diary.” 
1911. Manchester: Scientific Publishing Co. Price 6d. net. 

" Hazell's Annual, 1911.” London: Hazell, Watson & Viney, Ltd. 
Price 3s. 6d. net. 

" The Electrical Engineers’ Diary, 1911." 
Co. Price 2s. 6d. 


Calendars and Catalogues.—THE ELECTRIC SUPPLY 
PUBLICITY COMMITTEE, Moorgate Court, E.C., has sent us one of 
its 1911 calendars, with small monthly slips. The pictorial feature 
of the card, which shows the startling effect produced by the elec- 
tric light upon the gentleman with the old candlestick, should 
secure the interest of many an uneducated gas or oil user. 

MEssBs. THE BENJAMIN ELECTRIC, LTD., IA, Rosebery Avenue, 
London, E.C.—Supplementary list (No. 3A), particularising and 
pricing the Benjamin reflector fittings. 

THE ELECTRIC CONSTRUCTION Co., LTD., of London and Wolver- 
hampton, have issued a neat card and stamp case for the vest pocket, 
with a small diary; each opening represente one month's days, so 
the daily space is just enough to enter in contracted form one's 
principal engagements. Two memoranda pages appear at the 
beginning—doubtless for recording new year resolutions—and two 
pages at the end are, we suppose, meant to tell which had been kept, 
and why. 

MEssSRS. ALFRED HERBERT, LTD., of Coventry, have issued one 
of their now familiar calendars, in the same style as in previous 
years, with bold block figuring and half-tone pictures of their 
machine tools. 

THE GENERAL ELECTRIC Co., LTD. Queen Victoria Street, 
London, E.C., are issuing again to users of their desk reminder 
a set of daily slips for 1911, to fit on to the stand in place of the 
filled-up ones of 1910. 

THE BRusH ELECTRICAL ENGINEERING Co., LTD., 1, Kings- 
way, London, W.C., have again favoured ue with their very accept- 
able little vest-pocket diary and notebook (Letta's) for the new year, 
with insurance coupon, 


London: S. Davis and 
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THE County FIRE OFFICE, LTD., 4, Lombard Street, London, 
E.C., has in circulation a neat desk standing calendar with monthly 
cards, 

MESSRS. VENNER & Co., of 6, Old Queen Street, Westminster, 
S.W., arecirculating to those who are still using the neat wall calendar 
frame that they issued a year or two agoa set of monthly date cards 
for 1911 to fit therein. They are also favouring such of their friends 
as they understand to have a need for it, with a seasonable souvenir 
in the shape of a leather sovereign purse. If any customer of the 
firm has been overlooked in sending these out, Messrs. Venner will 
endeavour to forward one on receiving intimation, but the stock is 
practically exhausted. 

THE ELECTRICAL Co., LTD., 122-4, Charing Cross Road, London, 
W.C.—Binding cover containing a number of well arranged illus- 
trated lists of electromagnetic, moving coil, induction and hot- 
wire switchboard instruments, induction switchboard wattmeters, 
moving-coil portable instruments, and other electric measuring’ 
instruments. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C.—Four bulletins have been issued as supplements to 
the company's catalogues. The catalogues are arranged mainly 
from a technical point of view, but these bulletins contain par- 
ticulars of apparatus connected with a certain trade or a certain 
style of application, accompanied with explanatory matter. The 
first, Important Plant," is practically a revision of the preceding 
issue, and shows illustrations of the firm's latest developments in 
large engineering work, there being included continuous-current 
machines up to 1,500 Kw., alternating-current generators up to 
1,500 KW., rotary convertere up to 600 Kw., turbine plant, both con- 
tinuous and three-phase, the former up to 750 KW., and the latter 
up to 3,200 k. v. A. A list is given of large installations carried out 
by the company. Bulletin No. 2—'' Shipyard and Engineering 
Works — is devoted principally to the application of motors for use 
with machinery, particularly in application to shipyards, dockyards 
and engineering works. Approximate prices appear for the various 
machinery. Bulletin No. 3—" Sumpner Instruments — is entirely 
devoted to these patent instrumenta, and the explanations of their 
construction and uses, with details of tests to which they have been 
submitted, kc. Bulletin No. 4 deals entirely with isolated sets for 
country house lighting. The Osram-Punkah set is included among 
its interesting features, the lamps being lit and the punkah driven 
from the one small plant. We congratulate the G.E.C. upon the 
very fine style in which these four brochures have been produced. 

THE HART ACCUMULATOR Co., LTD., Stratford, London, E.-— 
Once again this firm is obliging its friends with a desk blotting-pad 
with handy top pocket. It has also issued a new illustrated price 
list of its " Hart" motor-car lighting batteries. 

MEssRs. ALFRED GRAHAM & Co., St. Andrew’s Works, Crofton 
Park Road, London, S.E., have sent us a neat and useful blotting 
pad with 1911 diary at left-hand side. The user is unlikely to forget 


. their patent loud-speaking naval telephones. 


Messrs. HASLAM & ScHONTHEIL. LTD. of Western Mail 
Chambers, Cardiff, have sent us a sketch or scribbling block 
(squared paper) which will fill a very useful purpose for some 
weeks or months to come. Here and there one finde, quite 
unobtrusively, illustrations by way of a reminder concerning the 
kinds of material handled by the firm. 

MR. JOHN WHITELAW, 154, Duncan Street, Edinburgh, sends a 
wall calendar with monthly slips for 1911. The picture The 
Hustlers” (newspaper boys all anxious to secure your esteemed 
order) is capital. 

Messrs, W. GEIPEL & Co., 72A, St. Thomas Street, London, S.E. 
—From this firm we have received a neat vest pocket diary, with 
insurance coupon, and a number of engineering tables arranged 
by Mr. Geipel. 


Fire.—There was a small outbreak of fire on December 
22nd in the winding room at the works of MESSRS. DICK, KERR 
AND Co., of Strand Road, Preston. The outbreak was extinguished 
by the firm’s own brigade. 


Stolen Serap.—At Sutton (Surrey) Police Court on the 
21st inst., Joseph Maynard, a carman, was charged with stealing a 
quantity of cable and other material belonging to the South Metro- 
politan Electric Lighting and Tramway Co. Ltd. The general 
manager, Mr. G. V. Mason, said the property was scrap, of which 
they had missed & good deal lately. When arrested the prisoner 
said it was given to him at the electric light works, but he after- 
wards pleaded guilty to stealing it. Mr. Mason said that although 
the company did not wish to press this particular charge, they. had 
been losing large quantities of scrap at their three depóts, and 


were anxious to find ihe receiver. — Maynard was bound over: 


under the First Offenders’ Act. 
[] 


Trade Announcements, — With reference to the notice 
in our last issue regarding Messrs. Felten & Guilleaume L.A.G.'s 
agency, Messrs. W. F. DENNIS & Co., of 49, Queen Victoria Street, 
E.C., state that this alteration makes no difference whatever in the 
agency which they have held for Messrs. Felten & Guilleaume for 
the last 33 years, and which they continue to hold. 

THE MIRRLEES WATSON Co., LTD., announce that their offices 
have been removed to 122, Cannon Street, E.C. 

THE GENERAL SEATING Co., LTD., have removed their Office 
from Northampton Park, Canonbury, N., to. 13, City Road, London, 
E.C. 

Messrs. MIRRLEES, BICKERTON & Day, LTD. have removed 
their London offices to 122, Cannon Street, E.C. 

` MEssrs, TODHUNTER & ELLIOT, LTD., of Duke Street, Douglas 

(Isle of Man), have opened an electrical engineering department, 
which is under the charge of Mr. Perry, formerly chief electrical 
engineer with Messrs, Waring & Gillow, Ltd. 


Mr. RoBERT JENKINS announces that on and after January Ist 
his address will be 57, Bishopsgate,” E.C. his present building 
(88, Bishopsgate Street Within, E.C.) having been renumbered. 


Dissolutions and Liquidations,—NonTH BRITISH 
ELECTRIC POWER SYNDICATE, LTD.—This syndicate is winding up 
voluntarily, with Mr. A. Wood (Monkhouse, Stoneham & Co., 
Salisbury House, E.C.) as liquidator. A meeting of ‘creditors is 
called for January 2nd. i 

THE TELEGRAPHIC CoDE Co., LTD.— A meeting of creditors 
will be held at 318, Moorgate Station Chambers, Moorfields, E.C., on 
January 3rd. 

DAVEY ELECTRIC Co. LTD.—A meeting is to be held at the 
office of the liquidator (Mr. J. Andrews, 20, North John Street, 
Liverpool) on January 31st, to hear an account of the winding up. 

Messrs. A. WATSON & Co., telectrical engineers and electrical 
motor accessory manufacturers, Edward Street Works, The Parade, 
Birmingham.—Messrs. W. J. Charles and A. Watson have dissolved 
partnership. 


The Holidays.—Tue District ELECTRIC Co., LTD., 
of Wolverhampton and Birmingham, inform us that their offices 
were closed on December 21th, and will re-open on January 2nd, 
1911. 


Bankruptcy Proceedings, —EDpw1N MooRHOUSE, elec- 
trical engineer's traveller, Leeds.— Receiving order made December 
22nd, at Leeds, on debtor's own petition. First mocking January 
9th ; public examination, January 17th. 


LIGHTING and POWER NOTES. 


Atherton.—A local correspondent states that the opinion 
is generally held that the appalling disaster at the Hulton Colliery 
Co.’s No. 3 (Victoria) Pit, at Atherton, in which over 300 lives were 
lost, was caused by an explosion of coal dust, there being no sug- 
gestion of the fusing of an electric cable. The Hulton Colliery 
Co.'s pits at Chequerbent and Atherton are amongst the finest 
electrically-equipped collieries in the kingdom, an extensive generat- 
ing plant having been put down there three or four years ago ; in 
fact, the pits are regarded as model coal mines, and were visited 
by Continental mining experts a short time ago. 


Australia.—4A report by the Electrical Supply Committee 
of the Melbourne City Council, which was adopted by the Council 
on October 24th, recommended the extension of the city electrical 
plant by the erection of a battery. It was estimated that the total 
eost of the extension would be £29,510, including £21,000 for a 
4,000-ampere-hour accumulator battery, with switches, connec- 
tions, booster, &c., and £540 for pilot cables, &c. i 


Barrhead.— The cables of the Clyde Valley Electrical 
Power Co. have now been extended to Barrhead. Already a lighting 
installation has been made in one of the churches, and various 
business and domestic premises in the main street are being wired. 
The company have erected two lamps in Main Street as a test for 
street lighting. 


. Bingley.—The B. of T. has nomia the U.D.C. 
that it has refused the application of the Council for the cancella- 
tion of the powers in the district possessed by the Yorkshire 
Electric Power Co ) 


Budleigh Salterton.—At a meeting on the 20th inst. 
of the U.D.C. a letter was read from Messrs. J. and W. Purves, of 
Exeter, with reference to the proposed electric lighting of the 
town, stating that it was their intention to install in their 
generating station at Budleigh Salterton either suction gas plant 
with gas engines or else Diesel oil engines as the motive power. 
The surveyor was instructed to have an interview with Mr, Purves l 
as to the proposed site. 


Burnham (Somerset).—Messrs. Jacques have informed 
the U.D.C. that they do not intend proceeding with the application 
to the B. of T. for a prov. order for E. L. The firm will, however, 
communicate further with the Council on the matter of E.L. 


Burry Port.—The U.D.C. has decided to abandon the 
idea of applying for a prov. order for E.L. 


East Ham.—A L. G. B. inquiry was held at East Ham on 
on December 21st into the application of the T.C. for a loan of 
£17,430 for electricity purposes. There was no opposition. 


Falkirk.—At a meeting of the Corporation the clerk 
read a letter which he had sent to the Secretary for Scotland with 
reference to the taking over of the Falkirk Merchants’ Electric 
Light Association’s plant. In view of the terms of the Secretary 
for Scotland’s reply it was agreed to allow the matter to lie over 
meantime, 


Faversham,—The T.C. has decided to apply to the 
B. of T. for permission to erect an overhead cable to supply energy for 
lighting in Union Road. The cost will be only £50 against £132 
for underground mains. 
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Finchley.—It was reported at the last meeting of the 
Council that the well at the electricity works was now 700 ft. deep, 
and the results of the preliminary pumping had been very satis- 
factory. The L.G.B: wrote with regard to the recent inquiry as to the 


Council's application to borrow £10,000 for electricity mains. 


The letter stated that during the inquiry it was suggested that the 
local authority should consider the adyisability of increasing the 
amount applied for so as to cover the Council's requirements for a 
further period of at least 12 months, i.e., to March, 1913. The 
Board, having carefully considered the electrical engineer's report 
upon the subject,recommended that the Council ask that the amount 
applied for be increased by £5,500, made up as follows :— Mains, 


£2,250 ; consumers’ connections, £2,000 ; meters, £1,250. This was 


agreed to. i , 

Greenock.—At a meeting of the Corporation it was 
reported in regard to the proposed supply of energy to Port Glas- 
gow tbat the question of a combined guarantee had been under 
consideration, but the objections of the majority to this proposal 
had not been overcome. The engineer was instructed to ascertain 
the extent to which the power users were prepared to give indi- 
vidual guarantees. In connection with the extension of plant at a 
cost of £22,000, Mr. Robertson, engineer, reported that the necessity 
had arisen through applications from Scott's Shipbuilding Co. and 
the Admiralty for the torpedo factory. In carrying out the exten- 
sion, it was pointed out, the Corporation would only be fulfilling 
ite obligation ae a supply authority. The extensions include build- 
ings, cables, coal handling, &c., at Dellingburn works. 


Harrogate.— The T.C. has applied to the L. G. B. for a 
loan of £2,000 for mains extensions, and £500 for services. 

The B. of T. has sent the T.C. the draft order for extending the 
area of lighting outside the borough. 


Hull.—The Electricity Committee of the T.C. on 
December 21st decided to recommend the T.C. to carry out exten- 
sions at the electricity works, at a cost of from £90,000 to 
£100,000, to apply for the necessary loan, and to obtain tenders so 
that the new plant may be running next autumn. It is proposed 


to build a new power house in Sculcoates Lane, to contain an 


additional 4,000 Kw. of plant, and to be large enough eventually to 
house machinery of a total capacity of 16,000 Kw. 


India.—The Times of India for November 9th says 
that the Tata Hydro- Electric Power Supply Co. was registered about 
that date, with & nominal share capital of two crores--of which 
only one crore and 20 lakhs is to be issued at present—-and in addi- 
tion, a debenture capital of 85 lakhs, of which 55 lakhs have been 
issued. The directors are Sir Dorabji Tata, chairman, the Hon. Sir 
Sassoon J. David, Mr. Shapurji B. Barucha. Mr. R. D. Tata. Mr. 
Prabshankar Pattani. the Hon. Mr, Lallubhai Samaldas. the 
Accountant-General of Baroda, and Mr. H. J. Bhabha, of Mysore. 
The construction engineer, Mr. Dickinson, is in Bombay, and speci- 
fications of the work to be done are already in the hands of the 
contractors. Mr. Joyner, the hydraulic engineer for the scheme, 
leaves London on Thursday for Bombay. Preliminary operations 
have already commenced: Goyernment will promptly acquire 
the necessary land for the two reservoirs at Lanowli and Walhwan, 
and as much progress will be made as possible during the present 
dry season. | 


Kendal—The T.C. has applied to the South West- 
morland R.D.C. for consent to supply electricity to the parish of 
Underbarrow and Bradleyfield by means of overhead wires. The 
R. D.C. has referred the matter to a Committee with power to act. 


London.—Sr. PaxcrAs.—The borough treasurer has 
reported upon the income-tax allowances on the electricity under- 
taking. For the purpose of charging income-tax, he writes, the 
Commissioners have from the year 1900 allowed the Council 2 per 
cent. depreciation in respect of the mains, machinery and plant of 
the electricity undertaking, which was confirmed on appeal in 1903, 
and has been acted upon and continued up to the year 1908-9, the 
result being that, upon an average, about £5,000 per annum has 
been deducted each year from the gross profits of the undertaking 
in order to arrive at the income-tax chargeable. When this rate 
of depreciation was granted. it was neither intended nor meant to 
cover everything as regards allowances, inasmuch as the Com- 
missioners were also willing to allow sums each year from the 
income-tax assessment for all moneys spent upon repairs and 
renewals (other than in place of obsolete plant. &c.) paid out of 
revenue or reserve, and in thecase of renewals there were included, 
if necessary, new mains and machinery substituted in place of old 
mains and machinery worn out. The 2 per cent. allowance was 
simply in respect of any possible explosion, breakdown or obso- 
lescence of plant which was not really worn out, and, therefore, was 
in the nature of an extraordinary allowance. No other allowance 
for depreciation has ever been made, and it is satisfactory to know 
that by representations made by the Institute of Municipal 
Treasurers and Accountants to the Board of Inland Revenue, an 
increased percentage has now been obtained for all electric 
lighting undertakings, as will be seen by the following extracts 
from a circular of the board addressed to surveyors of 
taxes, viz.: (I) Cables In addition to repairs, allowance for 
depreciation may be granted at the rate of 3 per cent. per annum 
on the written-down value. (2) Plant and machinery On allother 
plant. exclusive of loose tools, meters. and office furniture. deprecia- 
tion may be allowed at the rate of 5 per cent. per annum on the 
written-down value, in addition to the cost of repairs. (3) Conduits 
--No allowance should be made for depreciation; but annual 
expenditure on repairs and renewals may be allowed as working 
expenses, as and when incurred. (1) Meters, loose tools and office 


l 


furniture No allowance should be made for depreciation, but 
anmual expenditure on repairs and renewals may be allowed as 
working expenses, as and when incurred. (5) In all cases where 
depreciation allowances are granted, a strict account should be kept 
of the annual expenditure on renewals, including replacements due 
to obsolescence, and of the amounts allowed for depreciation and 
obsolescence, whether under this arrangement, or under: any 
arrangement made prior hereto, and a readjustment should be made 
for the future, if necessary, at the end of every five years, by 
increasing or diminishing the allowance, as the circumstances 
require. (6) Where depreciation allowances are granted, renewals 
should be carefully distinguished, and, if charged against revenue, 
they should be notified to the surveyor, in order that thcy may be 
added back in arriving at the income-tax liability. (7) “ Written- 
down value " means original prime cost, plus subsequent additions, 
less all allowances actually granted by the revenue in respect of 
wear and tear. (8) These proposals are to take effect for the year 
1908-9, and for years preceding in cases where claims of 
depreciation are &t the present time awaiting settlement ; (9) the 
computations necessary for any future adjustment should be duly 
made, agreed and recorded each year, whether the accounts for the 
particular year under review show any accessible income-tax 
liability or not ; (10) where, in any cases, allowances for deprecia- 
tion have been made which are now to be discontinued, and they 
have not been exhausted by renewals already effected, the amount 
of such unexhausted allowances should be determined by agreement 
between the surveyor and the corporation or company, and 
deducted from the expenditure on future renewals, as and when 
they are affected ; (11) all cases of dispute should be referred to the 
Board through the Chief Inspector of Taxes. 

Sot THWARK.—The district surveyor has claimed as his fees for 
inspecting six electricity junction box chambers, £7 los. The cost 
of the construction of the chambers amounted to 47 48. The fees 
are to be paid under protest, and the L.C.C. and the Islington Con- 
ference dealing with the whole queetion are to be communicated 
with. f 

LEWISHAM.—An application by the South Metropolitan Electric 
Light and Power Co., Ltd., to erect eight standard arc lamps on the 
public footway in front of No. 1, Belmont Hill, and Nos. 73-83, High 
Street, Lewisham (high pavement), has been granted under pro- 
tective conditions. 

FuLHAM.— The electrical engineer reports that the boiler exten- 
sions have been carried out at an actual cost of £3,616. as against 
the estimated cost of £3,868. The extensions have proved of the 
greatest possible benefit; 135 applications have now been received 
under the scheme for the free wiring and fitting-up of consumers’ 
premises for electric light, and 99 have, so far, been connected to the 
mains. 


Oldham.—The B. of T. has written to the Corporation 
that it is prepared to entertain the request of the Corporation to 
supply electricity to premises in Chadderton and in Limehurst rural 
district, each to form the subject of a separate order. As to 
Royton's supply, it appears to the Board that a general supply of 
the nature suggested was not contemplated in the Oldham Cor- 
poration Act of 1909, and must be the subject of an application for 
a provisional order. It now rests with Royton to obtain the order 
and then to approach the Oldham Corporation. 

The borough electrical engineer (Mr. Newington) has presented 
a report recommending the extension of the plant at the Green- 
hill generating station, which he holds to be necessary, and 
the matter has been considered by the Committee. The engineer 
said the cost to bring the plant existing at Rhodes Bank to Green- 
hill would be £700, and they would have to put in more boilers. 
The matter was left over till the next meeting. 


Paraguay,—It is reported that Senor Carosio, who has 
asked for & concession for an electric tramway and power station 
in Asuncion, has made arrangements for the purchase of the power 
station of Messrs. Gatti & Co., which supplies the public lighting of 
the town.—Reriew of the Hiver. Plate, 


Saltwood.—The Folkestone Electricity Supply Co. has 
informed the Elham R.D.C. that it is not taking up a prov. order 
for E.L. at Saltwood, but is only applying for powers to supply in 
the parish, which is outside its lighting area. 


Southend-on-Sea.—The L. G. B., in remitting a dis- 
allowance by the district auditor for a sum of £8 2s. Nd. paid to 


the electrical engineer in respect of expenses in attending a con- 
ference of the Municipal Electrical Association at Manchester in. 


June, 1909, intimated that they could not undertake to adopt a like 


course with regard to any disallowance of similar expenditure in 
the future. 

Local electricians have applied to the T.C. for a special rate for 
energy used at their business premises for the display of E. L. 
fittings, Ac. 

The T.C. has authorised mains extensions at a cost of £792, 


Taunton.—The T.C. has arranged with the postal 
authorities for the laying of a duplicate electric light service to the 
new post office. 

Having regard to the decision in the Leicester case, the T.C. has 
asked the town clerk to lay before it and explain the position 
of the Corporation as regards the free-wiring agreements entered 
into by the Council some years ago. The question, it is stated by 
the Electricity Committee, cannot affect the Corporation pre- 
judicially, but as the raising of the question, which appears to be of 
necessity, muy lead to litigation, it is incumbent on the Council to 
receive the explanation from the town .elerk- in committee, and 
without any written statement of fats. The Committee has 
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received authority to deal with the matter, either by enforcing the 
Corporation's advised position or by a compromise. 


Tottenham. — The North Metropolitan Electric Power 
Supply Co. has agreed to provide and erect five additional lamps 
and columns with all cables without charge, to continue the electric 
lighting in a further portion of West Green Road, on condition that 
the Council undertakes to include any future lamps as coming 
within the existing contract between the company and the Council, 
viz., the payment of £16 per lamp per annum. Provision is to be 
made by the Council in the ensuing half-yearly estimates for 
lighting the five additional lamps. 


Upholland.—The Bispham Hall Colliery Co., who have 
installed a large generator, and who have surplus plant, have asked 
the U.D.C. whether it would eare to take electricity from them 
for public lighting. The Council is considering the matter. 


Willesden.—As the feeders in the Harlesden area are 
now practically overloaded, an additional feeder is to be laid from 
Taylor's Lane to Green Hill Park, at an estimated cost of £1,620. 
Having considered a letter from Mr. Clift Ford with reference to 
the lighting of High Street, Harlesden, the Electricity Committee 
isto make an inspection of the street aro lighting generally in the 
district. Application is to be made to the L.G.B. for sanction to 
the following loans for the extension of mains and services during 
the next three years: Mains, £5,000; services, £3,000; £1,380 is 
to be spent in main extensions to the Park Royal Estate. 


TRAMWAY and RAILWAY NOTES. 


Airdrie.—The “ fair fare system has been in operation 
for some time on the routes of the Airdrie and Coatbridge Co., but 
has not been too satisfactory, as the company announces its inten- 
tion of reverting to the old system of charging between section 
points. The change will take place on New Years Day, but the 
sections have been rearrauged, the route having been divided into 
13 instead of 14 sections as formerly. Farthing charges are to be 
discontinued, and for any two consecutive sections the fare will be 
Id., any four sections Id., seven, 14d., and any ten, 2d., the through 
fare being 24d. 


Argentine, — The Rosario Electric Tramway Co. has 
forwarded tothe Municipality a petition asking for an extension in 
its concession for 25 years, up to September 15th, 1985. In return, 
it offers to construct 30 km. of new line in accordance with plans 
of the Municipality and to increase the line by 10 km. for every 
increase of $1,000,000 in the receipts. This increase of 10 km. 
would ¢ease 20 years before the expiring of the concession. It 
also offers to reduce the fare to a uniform one of 10 cents, to con- 
struct & double line in the Avenida Central, to hand over to the 
Municipality 1,250,000 fr. for the building purposes, and to forego 
the lawsuit it intended to bring against the Corporation for not 
having been allowed to construct the line in Avenida Belgrano. 
According to the directors’ report the company works at a loss of 
$77,678 a year.— Heview of the Hiver Plate. 


Australia.—The Victorian Railways Commissioners have 
been at considerable pains to procure efficient mechanics for the 
purpose of installing electric track-locking gear, which is being 
applied as rapidly as possible to the Melbourne suburban railways, 
but the supply has proved so small that it has been found necessary 
to engage six expert workmen in England. The apparatus provides 
automatic electrical communication between the rails, the signals 
and the levers in the boxes. Several additional sections of the 
lines have of late been supplied with the Sykes signalling apparatus, 
and these installations will be pushed on. In order to avoid the 
frequent delays entailed by the division of work between the elec- 
trical and the mechanical branches of the department, the whole of 
the signalling work will, in future, be carried out by Mr. F. M. 
Calcutt, engineer of signals and interlocking. 


Barrhead,—On Saturday will be opened the new section 
of the Paisley Tramway Co.’s line from Barrhead to Thornliebank, 
where a junction with the Glasgow T.C.s system will be made. 
The distance is about 3 miles, and the fare is to be 2d. for the 
single journey. The new route, which gives Paisley and Barrhead 
people a clear run through to Glasgow's favourite public park— 
Rouken Glen—is sure to be largely patronised, particularly in 
summer. 


Bradford.—The Tramways Committee submitted to the 
City Council last week the new conditions of service and increases 
of pay for the tramway employés. The Committee recommended 
the Council to adopt the proposals, which were estimated to entail 
an expenditure of £4,561 per annum. On the suggestion of the 
general manager (Mr. C. J. Spencer), the Committee had adopted a 
proviso that additional pay should not be granted automatically as 


a right, but only on the recommendation of the manager in in- 


dividual cases. Mr. Spencer submitted in his report on the em- 
ployés’ application, that the object of increased pay and other 
inducements for betterment should be educative, and that if in- 
creased pay could only be got by effort towards higher efficiency, 
both employer and employé would ultimately benefit.—Councillor 
E. Priestley, chairman of the Committee, presented the report to 
the Council,—Councillor Warne suggested that as members of the 


Council only received the general manager's report on these recom- 
mendations on the previous night, the question should be adjourned 
for a month, and Councillor Priestley said he left the matter 
entirely in the hands of the Counoil.— Alderman Trotter thereupon 
moved that permission should be given Mr. Priestley to take back 
the recommendations for a month.—Councillor Leach protested 
against the withdrawal of such an important series of resolutions. 
The application of the employés was some four or five months old ; 


it had been carefully inquired into by the Tramways Com- 


mittee, and the recommendations were arrived at almost 
unanimously. After paying a tribute to the tramway 
employés, Councillor Leach pointed out that the last 
balance-sheet of the department showed a profit of £30,000, 
a sum which, he understood, would be even bettered next 
year. It was high time that the Council should recognise the 
justice of the findings of the Committee. The amendment was 
defeated hy 29 votes to 25, and thereport was adopted. The follow- 
ing are the proposals which were ultimately adopted :—]nspectors 
are to be paid for overtime; the maximum rate of pay for ticket 
inspectors is to be raised from 368. to. 388.; the wages of drivers 
and conductors who have had four years’ service are to be advanced 
a farthing per hour, and those having eight years’ service are to be 
increased 4d. per hour. .It has been decided that conductors who 
have passed as drivers and have acted as conductor-drivers for six 
months, shall be paid the minimum rate for a driver when employed 
as either driver or conductor. The wages of handymen, shed 
labourers and cleaners, are to be advanced from 6d..to 63d. an hour 
after 12 months’ service. All these men, together with tradesmen, 
are to have one week's holiday, with pay. l 


Blackburn. — The returns on the Blackburn Tram- 
way system`for the last nine months show a decline of £1,261 
on the corresponding period of 1909, and are £2,610 below 1908. . 


Continental Notes —Fnaxck.—La Compagnie des 
Tramways de Tours has secured a concession for a proposed electric. 
tramway between Tours and Azay-le-Rideau for the transport of 
both passengers and goods. 

TURKEY.—The Turkish Government has approved the project for 
the conversion of the tramways in Constantinople to electric 
traction. | i 

GERMANY.—The Saxon State Railway authorities have just 
placed a contract with the A.E.G., of Berlin, for the conversion of 
the railway between Mittweida, Bergstadt and Limbach to electric 
traction. l 

SPAIN (BALEARIC ISLANDS).—A concession. has been granted to 
Don Mariano Gual, Conde Ayamanes and Don Alfonso Chopitea, for 


the construction and working of an electric tramway from Cas 


Catalá to the station at Palma (Majorca).— Board of Trade Journal. 
Coventry.—The T. C., acting on expert advice, has 


decided to proceed with negotiations for the purchase of the under- 


taking of the Tramway Co. The company has expressed its will- 
ingness to enter into negotiations. 


Glasgow,—The 'T.C. at its last meeting . discussed at 
great length the proposals of the Tramways Committee for a 
number of important concessions to the travelling public. Bailie 
Russell, the Convener, explained that they were proposing to make 
the experiment with the increase of last year's receipta of £30,000 
in hand, so that they were ina very safe position. The Committee's 
recommendations were approved by a large majority. : 

At a meeting of the T.C. Committee to consider the Council's 
decision on the afternoon of Tuesday (December 27th), it was 
arranged to issue 11d. tickets, which will enable the paesenger 
to travel two three-farthing stages— each of the latter being 
two half-penny distances; the following official notice issued 
will explain the new system :—Beginning on Sunday, January 15th, 
and until further notice, passengers may purchase a ticket from the 
conductor for 14d. which will entitle him to travel two consecutive 
halfpenny stages, and any two consecutive halfpenny stages in a 
second car. A passenger wishing one of those tickets should simply 
say to the conductor ' Two stages,” which ticket must be retained 
and handed complete to the conductor of the second car. 

Single tickets for the three-farthing stage will not be issued, the 
object being to obviate the changing of the smallest coin, while 
under the new system the passengers will escape the purchasing of 
new tickets in quantities as was originally intended. 


Huddersfield.— The U.D.C.’s of Holmfirth, Holme and 
Netherthong, have decided to support the scheme for the extension 
of the Huddersfield tramway system from the Honley terminus to 
their districts. Ge 


Keynsham, — The Bristol Tramways Co. has applied 
for another two years’ extension of time for extending the tramways 
to Keynsham. . 


Kingswood.—The U.D.C. has decided to oppose the 
application of the Bristol Tramways Co. for a further extension of 
time for extending the tramways to Warmley, on the ground that: 
the company is acting against the public interest in withholding the . 
extension. | 


Leagrave.—Messrs. Balfour, Beatty & Co., Ltd., who 
are associated with the lessees of the Luton Corporation Tramways, 
have asked the Luton R.D.C. to support their application for an 

order to construct a tramway from Luton to Leagrave. The Luton 
T.C. desires to have the power to acquire the new undertaking at 
such future time as may be decided upon, on the grounds that, 
without. the Corporation system, the tramway to Leagrave could not 
possibly exist as an individual unit, and that the area to be served is 
one which will probably be included within the borough at some 
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future time. The R. D. C. has decided to place the case beforefParlia- 
mentary agents. ö 


London. —CAuBERWEILI.— Notice has been received from 
the London Electric Supply Corporation, Ltd., of its intention to 
lay trunk mains in Queen's Road to Lyndhurst Road. The town 
clerk has reported that there is a doubt as to the right of the com- 
pany to go south of the London, Chatham and Dover Railway line 
in Lyndhurst Road, in order to supply the London, Brighton and 
South Coast Railway. Unfortunately, its order is not very definite 
or precise as to the boundary of the area of supply. Permission is 
to be given for the works to be carried out, subject to protective 
conditions, and the attention of the B. of T. is to be called to the 


pressure proposed, in order that the necessary precautions may be 


taken for the protection of the public. 


Morecambe.— The T. C. has decided to apply to the 
B. of T. for sanction to borrow money for doubling the tram way track 
from Thornton Road to Bare. This will complete the doubling of 
the entire track along the Front. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—The wireless stations erected five years ago 
at Queenscliff (Victoria) and Devonport (Tasmania) have been but 
little used, and the Marconi Co. has offered to sell them to the State. 
The company proposes to bring the equipment up to date, and to 
erect a station on King Island.—.lustralian Mining Standard. 


Glasgow.—A sub-Committee of the T.C. has had before 
it a letter to the Telephone Committee of the Associated Chambers 
of Commerce, in which the Postmaster-General pointed out that it 
would be impossible to determine what rates would ultimately be 
necessary for the post office system until the telephone system had 
been taken over and the price to be paid for the plant under the 
agreement of 1905 had been settled. The Telephone Committee of 
the Associated Chambers of Commerce held that the normal number 
of calls permissible on one line ought not to be less than 10,000, and 
that for 10,000 calls under the new tariff, with its extras for junc- 
tion calls, the annual charge would be from £35 to £40. The sub- 
Committee instructed the town clerk to communicate with other 
Corporations and public bodies, asking them to appoint representa- 
tives to attend a conference at which the whole question of tele- 
phone communication and the charges therefor will be discussed, 
and with Members of Parliament for the city, asking them to 
support any representations to be made to the Postmaster-General 
and the Government for the appointment of a Parliamentary 
Committee to inquire into the whole question of telephone control 
and charges. 


New Cable.—The new German cable from the West 


Coast of Africa to Pernambuco will be laid by the c.s. Stephan 
early next year ; it has been insured in London, according to the 
Financial Times, at a remarkably low rate, owing to the keen com- 


petition for this class of insurance business, the amount being 


4350, 000. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershot,—January 17th. 750 tons of steam coal, for 
the U.D.C. Electricity Works. See "Official Notices " to-day. 


Australia.—January 10th, 1911. "Telephone cable, for 
the P.M.G.'s Department in Victoria. See “Official Notices" No- 
vember 18th. 

January loth. 1911.--Contacts and condensers, for the P.M.G.'s 
Department in Victoria. See Official Notices November 18th. 

January 21th, 1911.—Wire, twisted pair, for the P.M.G.'s Depart- 
ment in Victoria. See Official Notices December 2nd. 

January 25th, 1911.—Portable petrol-driven winch, for the 
P.M.G.'s Department in New South Wales. See Official Notices“ 
December 2nd. 

January 25th, 1911.—Insulators, wire, &c. for the P.M.G.’s 
Department in South Australia. See "Official Notices " Dec. 2nd. 

February Ist, 1911.— Test ing equipment, for the P.M.G.'s Depart- 
ment in New South Wales. See Official Notices" December th. 

February 7ta, 1911.—250 indicators, for the P.M.G.s Depart- 
ment in Victoria. See Official Notices" December 16th. 

March 7th, 1911.— Eleven sections of a branchiny multiple 
magneto lamp-signalling switchboard, for the P.M.G.'s Department 
in Victoria. See Official Notices" December 16th. 

March 14th, 1911.— Installation of wireless telegraphy at 
Thursday Island and Papua, for the P.M.G. of Australia. See 
" Otficial Notices " December 23rd. 


April 1&th, 1911.—One common-battery switchboard, for the 


P.M.G.’s Department in Western Australia. 
December 23rd. 


Birmingham.—January 30th. Stores, for the Cor- 
` poration Tramwiye Department. See "Official Notices to- day. 


See Official Notices 


Cape Town. — March 1st, 1911. Tenders are invited 
for the installation of a system of ventilation, heating and cooling 
in the new Law Courts. Information from the architects, Messrs. 
Hawke & McKinlay, Rhodes Buildings, Cape Town, and the High 
Commissioner of the Union of South Africa, 73, Victoria Street, 
London. Tender to the Controller and Auditor-General, Parliament 
Street, Cape Town. 


Denmark. — January 16th, 1911. One 4,000-Kw. 
turbo-generator, with condensing plant, for the municipality of 
Copenhagen. See Official Notices December 23rd. 


East Ham.—December 30th. One 1,000-Kw. triple- 
expansion medium-speed steam engine and generator, and one 
evaporative condenser, with air and circulating pumps, piping, &c., 
for the Corporation. See “ Official Notices " December 9th. 


Haslingden.—January 10th. Electric lighting installa- 
tion at the new infirmary, Higher Pike Law, Rawtenstall, for the 
B. of G. See "Official Notices " to-day. 


Leytonstone,—December 30th. Electric lighting instal- 
lation at the new County High School, Forest Road, for the Essex 
Education Committee. See "Official Notices" December 9th. 


London, — IsLINGTON.— January 12th, 1911. High- 
tension switchboard for the Borough Council Electricity Works. 
See Official Notices November 25th. 

January 10th, 1911.— High and low-tension switchgear. See 
" Official Notices December 9th. 

HACKNEY.—January 4th. Installations of telephones in Pavilions 
A and B, at the Infirmary, High Street, Homerton, and removal of 
existing installation in Pavilion A, for the B. of G. See Official 
Notices December 16th. 


Manchester,—January 9th. The Tramways Committee 
invites tenders for special (permanent way) trackwork. 


Morley.—January 16th. Materials for construction of 
about 1 mile 7 furlongs of single line of tramways with loops, 
representing a length equivalent to 2 miles 3 furlongs of single 
track, and overhead electrical work, for the T.C. Town Clerk, 
Town Hall (returnable deposit of £10 10s.). 


Plymouth.—The Electricity Committee of the T.C. 
has decided to invite tenders at the close of the current contract, 
which expires on March 31st, for electricity meters. The present 
contractors offered to reduce the existing prices if their contract was 
extended for a year. 


Portuguese West Africa.— March 25th, 1911. The 
municipal authorities of San Thomé, Portuguese West Africa, are 
inviting tenders for the concession for the establishment of a 
central generating station for the supply of electrical energy for 
lighting and power purposes in the town. 


Salford.—January 16th. Steam-driven air-lift pumping 
plant, for the Corporation electricity works. See Official Notices 
December 16th. 


Shanghai.— January 4th, 1911. Two turbo-alternators, 
2,000 to 2,500 Kw., with condensing plant, and four water-tube 
boilers, with integral superheaters, mechanical stokers, economisers, 
&c., for the Municipal Council. See Official Notices Dec. 9th. 
January 18th.— Main H. r. switchboard and auxiliary switchgear 
for generating station; static transformers and high and low- 
tension switchgear for sub-station. for the Municipal Council. See 
" Official Notices " to-day. 


Shotley Bridge,—January 9th, 1911. Two high-speed 
engines and generators, switchboard, battery, and wiring for about 
500 lights, at the new buildings on Whinney House Estate, for the 
Gateshead B. of G. See " Official Notices " December 23rd. 


Spain. — The municipal authorities of Campdevancl 
(province of Gerona) have just invited tenders for the concession 
for the electric lighting of the town during a period of five years. 

Tenders have lately been invited by the municipal authorities of 
Besalu (province of Gerona) for the concession for the electric 
lighting of the town during a period of six years. 


Switzerland.—January 15th. The authorities of the 
Chemin de Fer Grand Ducal at Basle are inviting tenders for the 
supply and erection of four electrically-operated luggage lifts. 


Taunton,—2,500-volt single-pole switches and fuses, for 
the Corporation. See Official Notices December 25rd. 


Todmorden,—January 11th, 1911. Wiring and fittings 
for the Town Hall, including conversion of gas chandeliers, for the 
Corporation. See "Official Notices " December 23rd. 


Torquay.—January 11th. Electric light installation at 
Abbey Road Congregational Church. E. M. Skinner, The Glenkens, 
Warren Road, Torquay. 


Warrington.—January 10th.  E.H.T. cable, for the 
Corporation Electricity Department. See “ Official Notices to-day. 


( Continued on page 1071.) 
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THE CERVARA-NARNI POWER PLANT, ITALY. 


BY Dr. 


ALFRED GRADENWITZ. 


THE large power-transmission plant of the Societa Industriale 
Elettrica della Valnerina, at Terni, in the valley of the River 
Nera, mainly supplies electrical energy to the electro- 
chemical factories of the company at Narni. 

As regards, first, | 
the hydraulic part 
of this interesting 
plant, the intake is 
situated below the 
bridge of Papigno. 
The water passes 
into an open 
channel 385 m. in 
length, 12 m. in 
average width, 2 m. 
in depth and |] 
0/00 in gradient, 
terminating in a 
clearing tank 2,300 
sq. m. in area 
(fig. 1). The clear- 
ing tank is tra- 
versed by a struc- 
ture, the upper edge 
of which reaches 
1°80 m. below 
water-level, and which is intended to prevent any sand and 
gravel from penetrating into the penstocks, or with open 
gates, to divert it into the river. "Two parallel penstocks, 


Fig, 1—CERVARA CENTRAL STATION, SHOWING CONDUITS, 


each, but this plan was eventually replaced by another scheme 
comprising six units of 2,200 H.P. each. 


The following plan was then adopted in order to. utilise 
the existing sluices and admission openings: Each three 
conduits coming 
from the water 
chamber were com- 
bined jointly > to 
feed two pressure 
conduits. While 
nine connections 
were thus com- 
bined with the six 
pressure conduits 
feeding the 2,200- 
H. P. units, two 
further connections 
were used for two 
existing 1,000-H.P. 
turbines transferred 
from an old power- 
house to the new 
generating station, 
and the twelfth 
conduit was made 
to feed two exciter 
turbines. An expansion sleeve and a vertical air chimney, 
intended to compensate for fluctuations in pressure, are fitted 
to each conduit. 


Fic. 2.—INTERIOR OF THE CERVARA*POWER STATION. 


each 520 m. in length and 11 sq. m. in cross-section, lead to 
an open water chamber, from which conduits lead to 12 
sluices in the water compartment. The company had, in 
fact, at first contemplated installing 12 units of 1,000 H.P. 


The main locking gates of the turbines are hydraulically 


balanced and are controlled from the generator hall. 


The new turbines are of the double-rim reaction type of 


Messrs. A. Calzoni, of Bologna and according as the head 


E 
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varies between 19°6 and 23:7 m., absorb each about 10,300 
—8,700 litres per second, which corresponds to an output of 
about 2,200 H.P. The generator hall contains at one 
end the switchboard, and behind this the switchgear and 
transformer house. 


FIG. 3,—27,000-vorLT TRANSFORMER SWITCHES, 


The general arrangement of the electrical plant was deter- 
mined by the fact that two different installations had to be 
supplied, viz., the 3,750-volt light and power plant of Terni 
and the Terni-Narni power transmission at 27,000 volts, 
for operating the carbide factory at the last-named place. In 
accordance with this 
idea, there are two 
self-contained sets of 
bus-bars. 

The generator hall 
at present contains five 
three-phase generators 
of 1,900 K. v. X. each, 
which are direct 
coupled to 2,200-H.P. 
turbines, space being 
provided for a sixth 
unit. Furthermore, 
two generators of 865 
K. V. A. each have been 
transferred from the 
old power house. 

Each of the 1,900- 
K. V. A. generators can, 
by means of isolating 
switches, be connected 
to either of the bus- 
bar systems. The 
two small generators 
exclusively serve the 
Terni system and 
have no such switches. 
When working on 
the 27,000 - volt 
bus-bar system, each 
of the generators 18 
connected direct to a transformer of the same output. 
These transformers on the n.r. side are connected to the 
duplicate 27,000-volt bus-bars. Section switches are used 
to connect the transformers and lines. The Narni Carbide 
Works are at present connected to the power house by 


Fig. 4.—SERIES CURRENT AND SHUNT 
REGULATORS, 


a duplicate three-wire transmission ; the Terni transmission 
is quadripolar with neutral conductor. - | 

The basement of the switch house is taken up by the 
switchgear of the generators and the series-current regulators. 
The transformers are located on the first floor, the trans- 
former switches and bus-bars on the second and the line 
switches and excess pressure discharges on the third floor. 

The large generators, with a speed of 252 R.P.M., generate 
three-phase 42-cycle current, and the normal pressure 
of 3,750 volts can be increased up to 4,150 volts, 
The three phases are arranged in star connection, and the 
fourth conductor, with a view to the Terni lighting plant 
with its 2,100-volt single-phase transformer, is carried out- 
side by a special terminal. The generators are of the usual 
design, with stationary H.T. armature and a rotating magnet 
wheel carrying 20 poles wound with edgewise copper tape. 
The edges of the pole-pieces are arranged in steps so as to 
ensure a nearly sinusoidal wave form. The two 865-K.v.A. 
generators are designed for the same speed and pressure. 

Two direct-current generators of 75 Kw. each, at a 
pressure of 120-145 volts and 500 m.P.w., are used as 
exciter machines. They are driven by special turbines, aud 
will provide for the excitation of all the units after 
the final extension of the plant to its full capacity. A 
converter set, comprising a three-phase asynchronous motor 
of 240 H.P. at 500 R. P. u., fed from the 3, 750-volt bus-bars, 
and direct coupled to a direct- current shunt-wound generator 
(of up to 1,250 amperes at 120-150 volts) is also provided 
for excitation. 

Each generator panel is isolated by fire-proof partitions, 
and contains a four-pole. oil switch with maximum and 
reverse-current relay, and the knife switches for connecting 
the generator to the 3,750-volt bus-bars, or with the 
corresponding transformer. The oil switches are operated 
through a rope transmission, from the pillars on the 
main switchboard. While connected direct with the 
8,750-volt bus-bars, the two 865-K. v. A. generators are 
equipped with the same apparatus as the new units. In the 
compartment below the switch pillars are located the series- 
current regulators for the three-phase generators with their 
carbon switch-outs and the shunt regulators for the exciter 
machines (fig. 4). 

From the basement, the 3,750-volt bus-bars are taken 
direct into the second floor, and the conductors to 


Fig. 5.— 1.900 k. v. A. 3,750/27,000-VOLT 
TRANSFORMER, 


each of the transformer calls are arranged on the back 
of the switchboard, which are accessible from the outside. 
There are six cells (fig. 5), corresponding with the ultimate 
capacity of the power house, in which, however, only five 
three-phase 8,750/27,000-volt transformers of 1,900 K. v. A. 


Vol. 67. No. 1,727, DECEMBER 30,1910.) THE ELECTRICAL REVIEW. 


1069 


each, have been so far installed. The transformer windings 
are star connected; each winding is self-contained. The 
L.T. windings are arranged nearest to the cores, and the H.T. 
windings on the outside, separated from the former by 
cylinders of impregnated paper with mica inserts. 

The transformers are carried on 
wheels, and can be readily removed from 
the cells; they are designed for arti- 
ficial air cooling and lined with sheet 
metal for guiding the ventilating air. A 
common compressed - air conduit is 
arranged below all the transformers, 
connected to Sulzer fans operated by 
10 H.P. three-phase motors. These fans 
are so designed that either one suffices 
for cooling all the transformers. 

From the transformer cells the con- 
ductors are taken to the second floor where 
transformer switches provided with maxi- 
mum relays are located (fig. 10). These 
switches, which can be operated through 
rope transmission from the switch- 
board, are designed with the terminals 
at the bottom, all the operating 
mechanism being located on the top. 
From the switches the conductors are 
taken through three current trans- 
formers for actuating the maximum 
time relay, to a cell system containing 
the bus-bars and any section switches 
required. 

There are two sets of 27,000-volt 
bus-bars, one of which serves as reserve ; 
each transformer, as well as the out- 
going line, can be connected by section 
switches to either set. 

The current and pressure transformers, and the 
general ammeters and voltmeters, are inserted between 
the connections of the transformers and those of the 
outgoing lines in the 27,000 and 3,750-volt bus-bars. 
Section switches enable the bus-bars to be short-circuited 


| AS | 
i 


4 


FTG. 7.—REMOTE-CONTROLLED SWITCH ON THE NARNI 
TRANSMISSION LINES, 


- 


in case of breakdown, cutting the apparatus in question 
out, of the line. 

The outgoing 3,750-volt line for the Terni plant is of the 
four-pole type with neutral conductor, and is controlled by 
a four-pole automatic oil-switeh with a maximum-time relay, 
and operated by rope transmission from the main switchboard 


— 


platform. Horn-shaped spark gaps, each with a slate-tub> 
water resistance and four-pole water jet, are used as exces: 
pressure discharges. A 60-Kw. transformer, relucing the 


pressure from 3,750 volts to 500 volts, is connected to 
the 3,750-volt bus-bars for dealing with the inside service. 


FIG. 6.—MAIN SWITCHBOARD, CERVARA POWER PLANT. 


The 27,000-volt line intended for the Narni plant com- 


prises two three-wire transmissions, and is controlled by an 


automatic maximum oil switch designed for electro-magnetic 
remote-control from the switchboard (fig. 7). "The relay is 
actuated and the line ammeters are fed through three current 


FIG. 8.—SPARK GAPS AND WATER RESISTANCES. 


transformers. Each outgoing wire is equipped with an 
induction coil, and protected against atmospheric discharges 
and excess voltage by a horn-shaped spark gap with four 
series-connected water resistances and one water jet 
apparatus. 

The main switchboard (fig. 6) comprises ell the appa- 
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ratus and measuring instruments required for controlling 
the plant. The instruments, operating levers, &c., of the 
generator sets are located on switch pillars, while the 
switchboard proper is equipped for controlling the outgoing 
lines. Each of the five switch pillars for the 1,900 K. v. A. 
generators carries a hand lever for the automatic generator 
oil switch, a hand lever for the automatic transformer oil 
switeh, and hand wheels for the series-current regulator in 
the exciter circuit and the carbon switchout of the exciter. 
The exciter switches are mechanically interlocked with the 


Fig. 9.—SECTION SHOWING TURBINE 
ARRANGEMENT, 


main switches of the generator, so that the latter can be 
closed only after excitation, while the exciter switch can only 
be opened when the main switch is open. A signalling 
device comprising incandescent lamps is provided, as with 
the automatic switches the operator cannot ascertain at 
the switch pillar whether the switch is in the “on” or “ off” 
position. 

On the side of the pillar towards the machines is mounted 
a phase lamp for a regu to the turbine operator. The switch 
pillars for the two 865-K.v.A. generators are equipped in the 
same manner, but without the lever of the transformer switch. 
Another pillar contains the apparatus for the converter set. 
The two small turbine-driven exciter machines areicontrolled 
from a common 
switch pillar 
with two hand- 
wheels, two levers, 
two ammeters, 
and a volt- 
meter with three- 
pole volt-meter 
switch. 

The left - hand 
half of the switch- 
board is set apart 
for controlling the 
Narni, and the 
right-hand half for 
the "Terni plant: 
the upper panels 
provide for opera- 
ting the line oil 
switches, for test- 
ing, battery regu- 
lation, &c. The 
lower part of the 
board comprises 
the relays for 


the lines, trans- 
formers and gene- 
rators. 

The Cervara-Narni transmission line is 14 km. in length 
and comprises six wires 7'2 mm. in diameter, located at 
90 em. apart. Throughout the installation iron framework 
poles are installed at about 100 m. apart. "The lower wire 
is suspended at from 7:25 to 9°30 m. above the ground. 


The Narni transformer station, which is shown in fiv. 11, 
comprises a trausmission tower and the transformer house. 
L4 . 

The tower contains, on the second floor, the horn-shaped 
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Fig. 10.—SECTION THROUGH 
SWITCH-HOUSE, 


the various transformer switch cells. 
contains a maximum oil switch and time relay ; the trans- 
formers are designed for artificial air cooling, their L.T. 


spark-gap and water resistances, and on the third floor, any 
induction coils and water-jet apparatus for the six poles 
of the incoming line. The automatic maximum oil switch is 
located in the basement of the tower (fig. 12), where also is a 
small marble switchboard with indicating instruments and 
eight two-pole maximum relays. 

The transformer station is a rather lengthy building, con- 
taining on one side the transformer cells and on the other 
side (separated by a wide passageway) the transformer switches 
(fig. 13). From the 27,000-volt bus-bars, which traverse 
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Fig. 11.—NARNI 
SUB-STATION. 


the whole length of the room, connections are branched off to 
Each of these cells 


terminals being connected direct to the carbide furnaces. 
A line branched off from the 27,000-volt bus-bars feeds 
two transformers for the internal service and lighting of 
the works. 

All the electrical machinery of the Cervara power house, 
as well as of the Narni transformer station, was supplied 
by the Oerikon- Machine Works, to whose courtesy 
we are' indebted: for the particulars embodied in the 
present article. 


Fic. 12.—MAIN SWITCH ON INCOMING LINE. Fic. 13.—OPrERATING PATHWAY. 
NARNI TRANSFORMER STATION, 


Carlisle Electric Lighting,—^t a meeting of the T.C. 


on the 20th inst, a resolution was adopted that the T.C. make 
application to the Board of Trade for a provisional order 


authorising the Corporation to supply electricity within so much 
of the district of the Carlisle R.D.C. as lies within a radius of two 
miles from the Cathedral. De. Overton, who moved the adoption 
of the resolution, said the estimated cost was £2,300, and the 
proposed area would take in the villages of Cummersdale, Harraley, 
Botcherley, Stanwix and Edentown. 
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CONTRACTS CLOSED. 


Australia.—The Australian Mining Standard states that 
the Euroa (V.) Shire Council has accepted the tenders of Messrs. 
Hornsby & Son for an 80-H.P. engine and suction gas plant, and of 
Messrs. Warburton, Franki & Co. for the electrical plant. The 
scheme will cost about £2,700, and will be completed within six 
months. 

The same exchange says that for the Railway Department at 
Victoria Messrs. W. T. Henley's Telegraph Works, Ltd., are to 
supply 20 miles of lead-covered impregnated paper-insulated cable, at 
£38 12s. per mile. 


Barnsley.—The T.C. has accepted the tender of the 
Tudor Accumulator Co., Ltd., for replating the traction battery, 
at £556. 


Belgium.—It is with much pleasure that we record the 
fact that a British concern, Callender's Cable and Construction Co., 
of London, has succeeded in submitting the lowest tender to the 
Société Nationale des Chemins de Fer Vicinaux, of Brussels, for the 
supply of the armoured underground cables required in connection 
with the light electric railways in the Louvain district, and for the 
laying of the same and for the fixing of the necessary rail returns. 
The British success is all the more noteworthy because of the great 
competition for the contract, no fewer than seven German firms 
and one French firm submitting tenders. 


Bradford.—At the last meeting of the Tramways Com- 
mittee the following tenders were accepted: 


Hadfield’s Steel Foundry Co., Ltd —Manganese-stee] crossings reqaired at 
Manchester Road and Great Horton Koad junction, £596. 
Messrs. John Spencer, Ltd.—5teel tube for bracket arms, £118. 


It was also decided to obtain an oxy-acetylene cutting and welding 
plant on approval. 

The following are among the successful tenderers for miscel- 
laneous stores for the year ending December, 1911 :— 


British Thomson-Houston Co., Ltd.—Insulated material, ;- in. and l-in. 
P. and B. tape. 

General Electric Co. —Chatterton compound. 

George Hattersley & Sons and M. Goggin.— Tapes. 

W. F. Dennis & Co. and F. Smith & Co, Lid. — Wires. 

Dyer & Young.— Copper controller contacts. 

Carr Bros. — Insulated bolts and strains. 

Pinchin, Johnson & Co.— Ferrio oxide and dry colours. 

A. Illingworth & Co.— Orange shellac leaf. 


Falkirk. — The Corporation E. L. Committee has accepted 


the following tenders :— 
Aiton & Co.- Steam piping. 
Sharp & Co.—Pump piping. . 
British Electric Transformer Co.—Transformers. 
Key Engineering Co.—Cable conduit. 
Dewrance & Co.—Three-way cock. 


Glasgow.—The tender of Messrs. Bennett & Rutherford, 
of Glasgow, has been accepted for the electrical installation in the 
new offices of the School Board. 


London.—W EstuixstER.—The City Council has accepted 
the tender of Messrs. Girdlestone & Co., at £26 10s., for repairs to 
the electric light. fittings at Monck Street depót; also that of 
Messrs. Drake & Gorham, Ltd., at £35, for substituting metallic- 
filament lamps for carbon lamps at the Caxton Hall. 


Luton.—The T.C. has renewed for a year the contract 
with Messrs. Macintosh & Co., Ltd., London, E.C., for cables. 


Mansfield,—The T.C. has accepted the tender of Mr. 
Bernard Meggitt for electric cable for the sewage works, at 
£120. 

Southend-on-Sea,—The T.C. has accepted the following 


tenders :— 
Ledward & Beckett. Distilling plant, £186. 
Crompton & Co., Ltd.—Balancer, £254. l 
Chloride Electrical Storage Co., Ltd.—Traction booster, £523. 
Morris & Bastert.— Overhead crane and blocks, 247 
Boydell & Co.—Feeder and network pillara, £135. 


Callender’s Cable & Construction Co., Ltd.— Disconnecting boxes, £29. 

Brush Electrical Engineering Co., Ltd.—Lengthening four single-truck cars, 
increasing seating capacity from 88 to 58, 41,140. 

Reason Manufacturing Co., Ltd.—100 sets of E. L. lamp brackets and 
fittings, 13s. each. 


Walsall,— The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox, Ltd., for a boiler, at £1,189. 


Walthamstow,—The U. D.C. received the following 
tenders for the supply. delivery and erection of turbine generators 
and condensing plant at the electricity works :— 

Belliss & Morcom, Ltd.; British Thomson-Houston Co., Ltd.; 
Brush Electrical Engineering Co., Ltd. ; Fraser & Chalmers, Ltd.; 
The General Electric Co., Ltd.; James Howden & Co., Ltd.; 
Maschinenfabrik Oerlikon; P. J. Mitchell; C. A. Parsons & Co.; 
Richardsons, Westgarth & Co., Ltd.; Willans & Robinson, Ltd. ; 
British Westinghouse Co., Ltd. 

The tender of the Brush Electrical Engineering Co., Ltd., at 
£6,371, was accepted. 

The Council has accepted the offer of Messrs. Chamberlain and 
Hookham to fix ampere-hour meters on the whole of the Council's 
cars, on approval, for a period of six months, free of charge to 
the Council, and at the makers' risk, the Council to have the 
option of purchasing or returning them at the expiration of the 


period named. 


FORTHCOMING EVENTS. 


Royal lastitution.—Saturday, December 8lat. At 8p.m. Lecture on!“ Bound," 

by Prof. S. P. Thompson, (Lecture II, Transmission of Sound.") i 

Tuesday, January 3rd. At 3 p.m. Lecture, adapted to a juvenile 
auditory; on “Bound,” by Prof. 8. P. Thompson. (Lecture III, " Reception 
of Sound.” 

Asseciation of Mining Electrical Engineers (South Wales Branch). — Saturday, 
December 81st. At8.80 p.m. At the Hotel Metropole, Swansea. Resump- 
tion of discussion on ‘The Inspection and Repair of Electrical Plant 
gar round Paper on “Electricity in New South Wales Collieries," by 

K. Scott. E 
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NOTES. 


The Compliments of the Season.—The ELECTRICAL 
REVIEW wishes its readers everywhere a happy and prosperous 
New Year in 1911. 


Electric Lighting Loans.— The voluminous statistics 
just issued by the Local Government Board for 1909-10 state that 
£821,584 was authorised to be borrowed by Urban Councils under 
the Electric Lighting Act, 1882, and £13,484 by Rural District 
Councils, The following statement shows the amounts sanctioned 
for the purposes of the Electric Lighting Act; 1882, during the last 
20 years :—1890, £62,500; 1891, £115; 1892, £315,045; 1893, 
£773,722 ; 1894, £357,886 ; 1895, £515,543 ; 1896, £796,588 ; 1897, 
£964,837 ; 1898, £1,058,164 ; 1899, £2,390,235 ; 1900, £3,023,692 ; 
1901, 43,995,459; 1902, £2,736,673; 1903, 41,938,775; 1904, 
£2,134,623 ; 1905, £1,058,462 ; 1906, £802,678; 1907, £1,247,781 ; 
1908, £1,377,268 ; 1909, £835,068 ; total, £26,385,614. The whole 
of this amount was required by Town Councils and Urban District 
Councils, with the exception of loans amounting to £20,000, K 7, 000 
and £13,484 sanctioned to be raised by Rural District Councils in 
1905, 1908 and 1909 respectively. 

The authorities to which loans were authorised during the year 
under review were :— 


Aberdare .. £16,797 Leyton aes - £4,485 
Barnsley... wes 2,955 Liverpool bes 68,000 
Bath ... iue Ex 8,688 Llandudno ... sss 2,450 
Beckenham ... 85 486 Longton p aah 1,740 
Bedford a . 630 Loughborough m 1,788 
Bexhill Vis wee 1,990 Lowestoft... is 3,822 
Birkenhead ... ee 20,000 Luton ves T 11,573 
Birmingham .. 117,000 Maidenhead ... 3,751 
Bolton 15,000 Maidstone 19,550 
Bridgend 2,340 Manchester 79,470 
Bridlington ... " 5,031 Mansfield 3,500 
Bristol ees — 695 Mexborough... 4,486 
Burslem ue 7.535 Middlesbrough i 18,150 
Burton-on-Trent 3,650 Newcastle-under-Lyme 700 
Buxton jun 998 Newport (Mon.) 4,078 
Cardiff “Ss " 26,650 Nuneaton  ... ris 300 
Carlisle 858 us 6,399 Oldham 11,250 
Chester 285 5,838 Pontypridd ... 12,044 
Cleckheaton... 1,981 Radcliffe 13,129 
Darlington ... 3,517, Reigate m 1.521 
Dartford and 1,780 St. Helens vi 9,725 
Derby $5 siu 52,197 Sale — or 300 
Devonport ... Tn 6,329 Salford i 5,490 
Dover bb. sete 7,519 Sheffield 56.000 
Dudley 3,166 Southampton 3,600 
Fleetwood 20,967 South Shields 3,735 
Gillingham ... 2,801 Surbiton... pis 3,457 
Gravesend 5,750 Wakefield... sus 218 
Great Yarmouth 3,074 Walthamstow vis 2,396 
Handsworth... 5,813 Watford gak kais 6,567 
Hastings "T 5,602 West Bromwich is 2,000 
Hereford  ... v 7,038 West Hartlepool  ... 3,000 
Heston and Islewort 5,545 Whitehaven... T 1,655 
Hornsey iss oe 6,000 Worcester 5,752 
Keighley -— 3,325 Worthing  .. 3,750 
Kendal Ws us 1.976 Wrexham 4,385 
Kettering... ja 2,000 York... vis ga 30,203 
Kingston-upon-Hul 11,190 Llandaff and Dinas... 2,960 
Kingston-on-Thames 5,472 Neath nae ae 10,524 
Leicester 6,537 


At the end of the year 1907-8, the total amount of loans out- 
standing of local authorities for electric lighting was £28,066,511. 


Italian Hydro-Electric Works, — The increasing 
development of large hydro-electric works in Italy has led to the 
disappearance of many small installations, and various companics 
mainly devote themselves to production, leaving the work of dis- 
tribution to others. As mentioned by an Italian correspondent of 
a German newspaper, the larger the companies are individually, 
the more are useless competitive networks avoided. The north of 
Italy is dominated by large undertakings in districts. Thus, the 
Alta-Italia disposes of energy produced in six stations, partly in 
the town of Turin and partly in the north-east of Piedmont; the 
Conti Co., which carries on six water-power and three steam-power 
stations, supplies the districts of Novara, Pavia and Monza, and is 
able to furnish 200,000,000 Kw.-hours per annum: and the Societa 
Lombarda deals with the industrial district of the upper province 
of Milan, and has 600 works employing 60,000 workers connected 
with its network; whilst the most extensive area, although but 
little developed from a manufacturing point of view, is that con- 
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trolled by the Societá Bresciana. The best example of financial 
combination is represented by the Edison Co., which is interested in 
18 companies, controls the Bonti Co., and has a great influence in 
the Adamello group. In the districts separating the gigantic 
undertakings are to be found small companies which seek to main- 
tain their independence, but which are not favourably situated: 
Water-powers have heen developed in Lombardy in recent times 
without knowing where to dispose of the energy, and as a conse- 
quence one company or another threatens to compete in a neigh- 
bouring district unless the local company agrees to accept a supply 
in bulk. Asa result of the increased rivalry, the conditions and 
prospects of hydro-electric works are no longer as favourable as 
was the case formerly, as over-production is now threatened, 
especially in Lombardy. This district, on the completion of the 
works in progress, will have for disposal a maximum 
of 340,000 H.P., or almost half the output of all the hydro- 
electric works in Italy ; the network is very extensive, and even 
distant places where merely a few glow lampe are installed are 
connected, and place a burden upon working. Yet other schemes 
are reported to be in contemplation, notwithstanding that the area 
i» already, as is said, saturated with electricity. The large con- 
sumers of power now pay prices which are declared to scarcely cover 
the cost of production, and the companies have to look for profits to. 
small users of power and the lighting load. It is calculated that 
within a short time a total amount of £24,000,000 will have been 
invested in the Italian hydro-electric works, although it is difficult 
to say what interest this large sum will yield. The old companies 
which work favourable concessions and were able to provide for 
depreciation when supply prices were high, have been able to pay 
large dividends, and even thé old distribution companies have 
afforded a good return after overcoming the initial difficulties, but 
the prospects of the newer companies are less favourable owing to 
the increase in competition and the fall in charges for current, 
whilst uncertainty exists as to whether the State will acquire 
the undertakings on the expiration of the concessions after 
30 years. 


Installation Monopoly in Germany.—The Prussian 
Ministers for Home Affairs, Trade and Agriculture, recently issued 
an order to the local anthorities and the police to take steps to 
prevent, as previously mentioned in this journal, the establishment 
of an installation contract monopoly in connection with the erection 
of bulk supply stations, it being considered that free and open 
competition should prevail in the interests of the community. 
Whether the order will be of any practical advantage to the instal- 
lation contractors as compared!with the large manufacturing firms, 
is a question which can only be decided in the course of time, but 
no attention has been paid to the matter in regard to the recent 
formation of the Belgard Overland Central Station Co., which has 
been constituted with a share capital of £192,000. The manage- 
ment of the station have, for instance, issued a notice in a 
Koslin newspaper announcing that the following firms have been 
admitted to carry out installations in connection with the central 
station :— 


1. Stettin Technical Bureau of the Siemens-Schuckert Works, 
2. Stolph Technical Bureau of the Siemens-Schuckert Works. 
3. Stettin Installation Bureau of the A.E.G. 

4. Dantsic Installation Bureau of the A.E.G. 

5. Bergmann Electricity Undertakings Co., Berlin. 

6. Koslin Machine Works, Koslin. 

7. Katz Machine Works, Schivelbein. 


It will be seen that, in addition to the three Berlin companies, 
only two local firms have been authorised to carry out work. 
The non-observance of the Ministerial order in this instance is con- 
sidered hy a Berlin newspaper to be very strange, as the Belgard 
Central Station by no means representa a purely private enterprise. 
On the contrary, the promoters or founders include various State 
authorities and State corporations such as the Pomeranian Pro- 
vincial Union, the districts of Belgard, Bublitz, Koslin, Kolberg and 
Sehivelbein, the communal authorities of Koslin and the Pome- 
ranian Provincial Co-operative Fund. It may be assumed that the 
Union of Electrical Installation Firms and the Association of 
Speciality Works will again approach the Government on the 
question of monopoly of installation work in respect of connections 
with central stations. 


Stain for Ntorage-Battery Shelves.—When wooden 
shelves are to be used for storage batteries, engineers often desire 
some good coating or treatment for the wood which will preserve 
it from the acid or alkali used. Wood seems, moreover, to be the 
most satisfactory material for such a purpose, since metal is go 
easily corroded, even when heavily coated with such protecting 
coatings as asphalt paint. Ordinary paint on wood becomes brittle 
and is apt to spall off. leaving the surface exposed to the corroding 
influences. 

A treatment which has been used for a number of years on the 
desks of chemical laboratories has been found very satisfactory for 
storage battery shelves and supports. It gives the wood a beautiful 
satin-like black finish, and not only makes it resist the action of 
acids and alkalis, but also raises the inition point, so that it 
becomes, in a sense, fireproof. The stain is the well-known aniline 
black, which is produced in the fibre of the wood by alternately 
applying the following two solutions :— 

Solution A.—This is made by dissolving one part by weight of 
aniline hydrochloride or chlorhydrate. and one part by weight of 
sal ammoniac (ammonium chloride), in six parts by weight of 
water, Warmed if necessary, 

Solution B. -This is made by dissolving two parts by weight of 
blue vitriol (copper sulphate). one part by weight of chlorate of 
potash, in 12 parts by weight of water, warmed if necessary. 


The surface of the wood should show a fresh]y planed surface 
and be free from oil, which would prevent the solutions from 
soaking in properly. Solution A is first painted over the dry sur- 
face and allowed to soak in and dry thoroughly. Then a coat of 
B is applied. Two more coats of each are alternately applied in 
this way, and are usually sufficient. It is important that the 
drying should not be too rapid, otherwise the solutions do not 
penetrate the wood as they should. After the above treatment the 
surface takes on a yellowish-green tint, and is covered more or less 
with small crystals from the evaporated solutions. Soap, usually in 
the form of soap powder, is next sprinkled over the surface wet 
with water and scrubbed thoroughly, and the surface washed off 
with plenty of water. This soaping brings out the brilliant 
black colour. When dry, raw linseed oil is rubbed well into the 
surface. 

The acid and alkali-resisting quality of this stain is doubtless due 
most particularly to the pore-filling copper soap which protects the 
wood beneath by being, in a sense, water-repelling. It does not, in 
consequence, allow the surface to become wet with corroding 
liquids. The solutions keep very well in stoppered glass con- 
tainers.—F. Bonnet, in the Electrical World, 


A Peep at Paradise.— 


The other night I dreamed a dream 
Of wondrous realms of bliss, 
Where salesmen mopped up all the cream, 
And buyers had to work full steam 
Their chances not to miss. 


For in this land of phantasy 
No makers need compete, 
Or cut their prices plumb in three, 
Or grovel down on bended knee. 
That scheme was obsolete! 


No! Every now and then they'd build 
A generating set, 

And then this autocratic guild 

Announced the fact, sat down, and filled 
Their tankards up with wet! 


And straightway came a horde of those 
Who itched to buy the stuff— 

All dolled up in their Sunday clothes, 

With humble mien and servile pose, 
Prepared to hand out guff. 


Meanwhile the salesman sat at ease 
Within his hallowed den, 
While buyers sought the palms to grease 
Of office boys, and proffered fees 
To pensioned army men ! 


But independent was the mien 
Of stalwart Cerberus ; 

His optic showed no tinge of green, 

" First come, first served," the rule, I ween, 
(eteris paribus, 


And when from out the waiting crush 
Was picked a favoured one, 

His first inspired, persuasive (rush 

Was quieted to a vesper hush 
Ere yet ‘twas well begun. 


For thick and fast the questions came 
From off the great one’s tongue : 
" Are you prepared to take the blame, 
And keep all tarnish off our name, 
If e’er the thing goes bung? 


You don’t intend to parallel 
With other makes of gear? 
You'll have the plant looked after well? 
Why! Once a careless craneman fell 
(Due to a taste for beer)— 


“ And there was all the rotor bent! 
And laminations burred ! 
What! do I gather that you meant 
To overload it ten per cent.? 
Great Scott ! The thing's absurd: 


Another one he greeted thus: 
" Now, Sir! I understand 

The last machine you had from us 

You smashed—no more?: And then he'd cuss 
And swear to beat the band. 


Enjoyment thrilled through all my soul, 
Each vein with rapture ran, 

Inverted thus to see the role 

I play each day to earn my dole. 
(I am a makers man!) 


* K * * 


Whoop! Crash! I woke, rememb’ring clear 
How, just the day before, 

A huge consulting engineer, 

With smug, exasperating leer, 
Had hoofed me from his door | 


MUDRETZ. 


Ca . — — 
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Institution and Lecture Notes.—INsTITUTION. OF 
ELECTRICAL ENGINEERS (GLASGOW LOCAL SECTION).— The 
ninth annual dinner of the Local Section was held in the 
Grosvenor Restaurant, Glasgow, on l4th inst, when Mr. Sam. 
Mavor presided over an attendance of about 200 gentlemen. 
The toast of The Imperial Forces" was proposed by Prof. 
Barr, Glasgow University, who said that while there had been 
advances in all branches of the naval service, the electrical side was 
the one which had shown the most definite progress; Mr. 
Wordingham had effected quite & revolution in the equipment of 
their ships.—Sir J. H. A. Macdonald, the Lord Justice Clerk, who 
replied, said that Britannia ruled other “ waves" now, and he 
wondered what Wellington and Nelson would have done if they 
had been pursued on land or sea by wireless messages from White- 
hall. He hoped they would have found a way to avoid them.— Sir 
H. S. Stewart, in proposing “The Corporation of Glasgow, ex- 
pressed his admiration for what electricians had accomplished in 
the past, and his confidence of their achieving greater things in the 
future. Sir Hugh said that within the last few months—since 
the successful Smoke Abatement Exhibition in the city—the Cor- 
poration had put electricity within the reach of all for heating and 
cooking purposes. By the progress they had made in Glasgow 
through the use of electricity for power they had dis- 
placed 60 to 70 great boilers.—Bailie Archibald Campbell, 
who responded, pointed out that the electricity supply depart- 
ment had now a capital of £2.250,000, while the revenue for 
light and power during the past year was £260,000. "The price of 
electricity was now 21d. for lighting and less than Id. for power. 
This meant much in the battle against a foul atmosphere. Their 
total motor load now ran to an aggregate of 33,000 H. p. The toast 
of "The Institution of Electrical Engineers" was proposed by Sir 
Donald MacAlister, K.C;B., Principal of Glasgow University, who 
complimented the Institution on its acquiring & home of its own. 
While electricity had penetrated into every part of their civic and 
domestic life, he wished it would penetrate further and abolish the 
domestic fire-place, and so give them as pure air as they had at 
Greenock, for example! Mr. S. Z. de Ferranti, who responded, 
complimented the Glasgow members on what they had done in 
the immense growth and development of the electrical industry. 
The development heretofore, he was sure, would be nothing when 
compared with what they would yet accomplish in the future. 
The time was coming when not only electrical engineers, but all 
engineers, would find it difficult to get along without & considerable 
knowledge of electrical engineering. The developments which 
were now taking place would add to the importance of their 
Institution and put it in the front rank among the scientific 
societies of the world. They must all do their part in advancing 
the interests of the Institution; so would their Institution con- 
tinue to be looked up to. and men would come to feel that member- 
ship with them was a thing to be valued. They felt that the time 
had come when they must assist original research, scientific 
research, in electricity. They felt now in the spirit of the time 


that they required to work co-operatively. He was sure that in the 


hands of those present and the other members there was no doubt 
as to the success which would be achieved. Mr. W. H. Patchell, 
member of the Council of the I. E. E., gave the Glasgow Local 
Section.” He complimented the chairman on the work his family 
had done as pioneers in local electrical work. In his reply, the 
Chairman recalled that the system of supply advocated by Mr. 
Ferranti for Glasgow many years ago, and abandoned at that time, 
was the system upon which the later growth of electric supply 
had been founded. A musical programme was submitted during 
the evening. 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—A gener 
meeting of the West of Scotland Branch of the Association was held 
on Friday, 16th inst., to consider the syllabus which the Branch 
should put forward to the Council as a provisional scheme to 
form the basis of examinations for certificated membership. The 
recommendations, briefly outlined, were to the effect (1) that the 
scope of the examination be limited to the theory and practice of 
electrical engineering, and should not include special mining 
knowledge, excepting, of course, a thorough acquaintance with the 
special rules for the use of electricity in mines; (2) that the 
examinations be graded, and that there be only two grades for the 
present; (3) no candidate under the age of 21 years should sit for the 
second class, and no candidate under 23 years of age for the first- 
class certificate. Further, candidates should not be admitted to an 
examination unless they could show that they had served three 
years as apprentices, improvers or  journeymen in the 
electrical and mechanical department of some electrical 
engineering undertaking and two years as practical elec- 
trical engineers or electricians in mining work. Under certain 
conditions alternative training might be accepted ; (4) the examina- 
tion should consist of written and oral tests in theoretical and 
practical work, with a practical examination in installation, testing 
and repair work ; (5) examiners for the practical and oral examina- 
tion should be selected from candidates nominated by the local 
council in the district. A discussion followed on the paper contri- 
buted by Mr. R. R. Smith, on "Inspection and Repair of Electrical 
Plant Underground." 
INSTITUTION OF ELECTRICAL ENGINEERS (YORKSHIRE LOCAL 
SECTION).— At the University, Leeds, on Wednesday, January 11th, 
at 7 p.m., an address will be delivered by Dr. Henry Stroud on 
" Radio-Telegraphy," with special reference to the experimental 
wireless telegraph station at Armstrong College, Newcastle. The 
address will be illustrated by experiments and lantern slides, and 
recent developments in wireless telegraphy will be dealt with. 
MINING INSTITUTE OF SCOTLAND.—At a meeting, last week, a 
paper by Messrs. Robert Crawford and IIarold Moores on ‘ Power 
Production at Collieries, with Special Reference to Gas Power and 


Electrical Centralisation,” was read and discussed. An interesting 
paper on Recent Progress in Mining Switch-Gear was read by 
Mr. George Stevenson z: 
At a meeting of the Notts. Mining Students’ Association a paper 
on “Electrical Engineering " was given by Mr. Hickman, of Ripley 
(under-manager at Pentrich Colliery), in the course of which he 
touched upon the advantages of electricity in connection with coal 
mines, and mentioned that there were to-day 777 electric coal-cutting 
machines being worked in coal mines in England. Some 80,000 
persons were connected with the working of these machines, and 
out of 23 persons who had lost their lives whilst working these 
machines, nine deaths were caused through the ignition of gas by 
electricity. . 
In a paper on Electric Driving in the Textile Industries," read 
before the members of the Keighley Textile Society, Mr. Nasmith, 
of Manchester, detailed & number of the advantages which are 
obtained by its employment. The evidence in support of these 
claims was given in full, and in dealing with the increased pro- 
duction gained by driving textile machinery, he said that on the 
average 10 per cent. increase would be obtained from looms and 
from 74 to 10 per cent. from spinning machinery. Steam driving 
was then compared with electric driving, and the lecturer showed 
how by electric driving a considerable saving could be effected. _ 


Sterilisation of Water by Ozone.—The largest ozone | 
installation yet carried out for the purification of water has just 
been inaugurated at St. Petersburg, at a cost of £150,000. Receiv- 
ing water from the Neva, the plant passes it through filters and 
then through an ozonising apparatus, which destroys all deleterious 
organisms. The magnitude of the installation, which has been 
carried out by a German firm, clearly demonstrates the growing 


importance of this means of purifying water for town supply. . 


Blast-Furnace Gas as Fuel.—It is mentioned in the 
annual report of Siemens Elektrische Betriebe, that the negotiations 
for the purpose of securing a concession to establish an overland 
central station near Lubeck were concluded last January. The 
fuel to be used in the station is blast-furnace gas from the Lubeck 
blast furnaces, which belong to a company in which the State or 
town of Lubeck is largely interested. Long term contracts have 
been entered into for the supply of electricity to the towns of 
Lubeck and Wismar, and the opening of the station is expected to 
take place early in 1911. Bow 


Fatalities.—At an inquest that was held on Saturday at 
Middlewich by Coroner Yates on the body of Harvey Worrall (14), 
electrician’s apprentice at the Electrolytic Alkali Works, evidence 
was given to show that the ‘deceased was assisting an electrician | 
named Harry Marsh to do some wiring in the lime house. While 
Marsh was working, the lad got hold of a piece of wire and was 
holding it to a revolving shaft with which he seemed to he 
fascinated, although he had been warned several times to keep 
away. He had traced a worm on the shaft with his finger, the 
shaft itself being covered with lime. For the fourth time the 
deceased went to the shaft while the electrician's back was turned, 
and finally he seems to have gone ty the shaft with the wire 
securely fastened round his fingers. Marsh was alarmed to 
hear a thud against the wall and a scraping on the floor, and found 
the apprentice wrapped tight on the shafting. He immediately 
switched off the motor and then saw that the lad's head was fear- 
fully battered and the right arm torn off. Heseemed to have coiled 
the wire tightly round his fingers and could not therefore get loose 
when the wire had caught in the shafting. It was stated that the 
shaft of itself did not constitute a danger, but Mr. J. T. Irwin, the 
general manager of the company, intimated that they intended to 
box it in. A verdict of “ Accidental Death" was returned. 

At Ossett, on December 20th, an inquest was held into the death 
of a young man named Sydney Henshall, which occurred at the 
Ossett sub-station of the Yorkshire Electric Power Co., where he 
was employed. According to the evidence of Mr. James Nelson, 
the superintendent of the company’s operation department, 
deceased's duty was to run the sub-station. There were two cables 
in the sub-station alive at 10,000 volts, and they were controlled 
by one feeder switch on each cable. Witness told the deceased and 
two others to be at the sub-station on Sunday morning for the 
purpose of cleaning. They had candles for light, and it was not 
usual to wear gloves when cleaning, as they only did cleaning 
on the board when the cables were dead. The bus poker was used 
for touching the bus-bars after the cables had been made dead, 
to make sure that the bars were dead and that there was no 
residual current, but in doing that they stood on a rubber mat and 
wore rubber gloves. Max H. Hind, assistant to the operation 
superintendent, said there was no question that the deceased heard 
what he was told. After Henshall had taken the switches out 
he put the poker across the switch tails as an extra precaution. 
He had no gloves on at the time. They had. proof that the bars were 
dead in the fact that the lights went out. The poker was as useful 
as any other piece of metal, and if there had not been the poker 
there would have been a wire or other piece of metal long 
enough to reach across the three tails. Witness saw 
Henshall with the poker in his hand at the far end where the tails 
of No. 1 cable were, and seeing him with the poker held as 
if to touch them, witness shouted, “Don’t touch those, they 
are alive," but it was too late to prevent him. Witness saw him 
make the contact. There was a flash, and he fell backwards with 
@ groan against the window, and slid to the floor. He was 
unconscious and groaning, and the poker was not in his hand then. 
Witness thought the burn mark on the deceased's forehead would 
be caused by the flash. He could not account for deceased 
touching the tails, which were actually the only parts that 
were alive. 
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The foreman of the jury suggested that as part of the cleaning 
had to be done in a crouching position, Henshall might have raised 
his arms to stretch himself after getting up.— Witness did not 
think that was so. 

Dr. W. L. R. Wood said he was called to the station about 2.20 
on Sunday morning. Deceased was very blue, but there was no 
mark of violence. There were some small marks or burns on the 
right side of the forehead, and he thought death was due to 
paralysis of the heart, due to electric discharge. 

The manager, in reply to the Coroner, said the deceased would 
get a voltaye of 7,000. ; 

The Coroner, summing up, said it seemed that the fatality had 
occurred through momentary forgetfulness on the part of the 
deceased, for though he appeared up to that moment to be fully 
aware of the state of things and uf the danger, yet he touched the 
wire with fatal consequences. 

The jury agreed to a verdict that the deceased met his death 
through receiving an electric shock by touching a live wire in a 
moment of forgetfulness. 

The jury suggested to the company that an instrument with 
insulated handles should be provided for use instead of the poker, 
and Mr, Perkins undertook that the company should consider this 
recommendation. 

Before Sheriff Armour Hannay and a jury at Kirkcaldy, an 
inquiry took place regarding the death of a machineman who was 
drawn into a coal-cutting machine at the Wellsgreen pit. His 
clothes caught in the picks and he was carried round the bar. The 
manager of the mine, Mr. Rowan, was cross-examined by Mr. 
Robertson, Inspector of Mines, and said that greater precautions 
were to be taken in future. The jury, in returning a formal 
verdict, stated that they were strongly of opinion that efficient 
means should be taken to provide for the greater safety of those 
working electrical coal-cutting machines. 


Appointments Vacant.—(General manager for the 
Oldham Corporation Tramways (£350); improvers in the power 
station and converter sub-stations of the Glasgow Corporation 
Tramways; shift engineer for the Eccles Corporation Electricity 
Works (308.). See our advertisement pages to-day. 


Inquiry.—Makers of the Essex" accumulator are 
asked fòr. 


Railway Disasters.—In the course of an editorial on 
railway risks, apropos of the accident near Hawes Junction, the 
Times yesterday made the following remarks :— l 


“The mischief wrought by fire is greatly increased if not 
actually introduced by the gas which is so largely carried for 
purposes of illumination. Gas light is cheaper than electric light, 
and thanks to the incandescent mantle the public is quite satisfied 
with the light which it affords; but the substitution of electric 
light for gas would greatly minimise the danger of fire, and would 
certainly limit its scope and the rapidity with which it spreads. 
The substitution of electric light for gas would entail considerable 
expense, but inasmuch as it would remove a principal cause rather 
than provide an uncertain expedient for dealing with an almost 
certain effect. the extra cost as compared with the provision of fire- 
extinguishers and tools would probably be well repaid.” 


Further: - 


" A Blackburn correspondent telegraphs that important experi- 
ments are being conducted on the Lancashire and Yorkshire Co.'s 
railway system in East Lancashire, the object being to safeguard 
passengers and rolling stock in cases where vehicles are left on the 
lines by inadvertence. The metals have electric wires attached 
communicating with a signal cabin, and the uncoupling of coaches 
or light engines on the rails is automatically registered in the 
cabin, the notification remaining until the line is clear.” 


It will be seen that both these paragraphs are in full agreement 
with our leaderette on this subject, which went to press on Wed- 
nesday. If public opinion can be sufficiently aroused, there is no 
doubt that important reforms of this nature will be forcibly urged 
upon the railway authorities. 


Electrical Engineers’ Difficulties—In the Lord 
Mayor's Court last week, before Assistant Judge Jackson, Messrs, 
H. G. Mayer & Co., electrical engineers, of Aldersgate Street, E.C., 
sought to enforce payment of a sum of £8 18s. 8d., balance of 
judgment debt and costs due from Mr. J. P. Naylor, electrical 
engineer, of 1, Gresham Street, E. C. The defendant appeared and 
said he was unable to comply with an order which had been made 
against him on December löth in his absence, owing to his being 
in another Court. He was an electrical contractor, but had had 
one or two unfortunate losses in business from which he could not 
seem to recover. IIe had a number of orders in other Courts, and 
he ought to be paying a good many pounds a week. The Assistant 
Judge thought if the debtor had a great many creditors, the best 
thing for him to do was to call them together and make some pro- 
position. The defendant said he had had 12 months’ struggle. and 
he was not much better off now than when he started. The orders 
made against him amounted in the aggregate to about CG a week, and 
he should be glad of some relief. The Assistant Judge thought it 
was unfair for one creditor to have a larger order for payment than 
another. The defendant said that a creditor who had an order 
for payment of tla month against him did not press him. For 
the plaintiffs it was said although the defendant had said his 
position had been a precarious one during the last 12 months, he had 
had the plaintiffs’ goods and used them in his business and had not 
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paid for them. The Assistant Judge said he quite agreed that the 
plaintiffs ought to have been paid. The defendant said he did not 
think he had had the goods from the plaintiffs within the last 
12 months. The plaintiffs’ report said that goods were had from 
the plaintiffs in April last. The defendant observed that he had 
been very careful during the past 12 months not to have much 
credit. He knew it was impossible to face another year in the con- 
dition of affairs. He would either call a meeting of his creditors or 
make some arrangement with them. The Assistant Judge said he 
would adjourn the case. He thought the plaintiffs should not bring 
the matter on again until the middle of January. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials—The City staff and 
employés of the Charing Cross, West End and City Electric Supply 
Corporation have presented a silver English lever watch, suitably 
engraved, to Mk. ARTHUR MAYRAL, late sub-station foreman, who 
has resigned to take up an appointment at Trinidad. 

MR. J. B. PATTERSON has been appointed works superintendent 
at Lancaster, at a salary of £2 per week. 

MB. ALFRED E. THowas, of Partick electricity department, 
Glasgow, bas been appointed senior clerk to the electricity under- 
taking at Walthamstow. 

The Southend-on-Sea T.C. has appointed MR. Lu Pr, of Southend, 
as canvasser, to obtain additional consumers of electricity on two 
days per week for a month, at 8s. 6d. per day. 

The Electricity Committee of the York T.C. has appointed Mk. 
G. M. PEARSON, of Fulham, as charge engineer at the electricity 
works, at a salary of 35s. per week, rising by £10 a year to a maxi- 
mum of £110 per annum. 

On Friday last the staff and employés of the Walsall Corporation 
Electricity Works presented Mr. W. F. Hunt, engineer-in-charge, 
with a clock on the occasion of his wedding. The borough elec- 
trical engineer, Mr. A. S. Barnard, made the presentation. 


General.—Jndiun Engineering says that the present staff 
of the Bengal-Nagpur Railway in the electrical department con- 
sists of the electrical engineer (Mr. E. S. Franklin) and one assis- 
tant (Mr. M. Walton). A second assistant electrical engineer, MR. 
DoUGLAS KERRIDGE, has now been appointed and sent out by the 
London Board of Directors. 


NEW COMPANIES REGISTERED. 


Montreal Tramways and Power Co., Ltd. (113,139). —This 
company was registered on December 9th, with & capital of £4,110,000 in 
200, 020 shares of £20 10s. 11d. each and one share of £422 88. 4d., to construct, 
purchase, lease or otherwise acquire tramways and street railways in Canada 
or any Province thereof, or to acquire the shares, bonds, debentures or other 
securities of any company owning or controlling the same, to equip &nd main- 
tain the same by electricity, steain, horse or other mechanical power, to carry 
on the business of trainway, railway, automobile, emnibus and van proprietors, 
carriers of passengers and goods, manufacturers of and dealers in carriages, 
trucks, locomotives, motors, accumulators, dynamos and the like, to enter into 
any contracts with other companies or persons as to interchange of trafic, 
running powers or otherwise, to supply electricity for light, heat, power or 
other purposes, and to adopt an agreement with the Imperial Trust Co. of 
Montreal. The subscribers (with one share each) are :—C. O'Malley, 4, St. 
Mary Axe, E.C., solicitor; G. O. Jones, B.A., 38, Liberia Road, Highbury, N.; 
L. Jones, 4, St. Mary Axe, E. C., solicitor: F. C. S. Squires, 21, Hereford Road, 
Wanstead, N.E., solicitor; A. Hurner, 3, Highbury Quadrant, N., student; 
W. H. Barnes, 60, High Street, South Norwood, S.E., clerk; G. J. Btrachan, 
216, Katherine Road, Forest Gate, E., clerk. Minimum cash subscription, 100 
shares. The number of directors is not to be less than three or more than 15: 
the subscribers are to appoint the first. In all computations respecting the 
company's capital and affairs, £1 sterling is to be taken as equivalent to 
84-861, Canadian currency; qualification as fixed at statutory meeting; 
in as fixed by the company. Registered office, 4, St. Mary 

xe, E.C. 


T. H. Brooker & Co., Ltd. — This company was revis- 
tered on December 6th, with a cnpital of £5,000 in £1 shares, to carry on 
the business of electricians, mechanical engineers and manufacturers, workers 
of and dealers in electric or mechanical motive power and light, &c., and to 
adopt an agreement with H. Brooker, W. A. Hooper and F. A. Young. The 
subscribers (with one share each) are:—H. B. Tuffill, St. Michael's House, 
Cornhill, E.C., chartered accountant; H. Brooker, 10, Dane Street, Holborn, 
W. C., electrical engineer; W. A. Hooper, 10, Dane Street, Holborn, W.C., 
electrical engineer. Private company. The number of directors is not to be 
less than two or more than five; the flrst are H. Brooker, W. A. Hooper and 
H. B. Tuflill. Registered office, St. Michael's House, St. Michael's Alley, E. C. 


Scientific Illumination, Ltd. (113,252).—This company has 
; , Hy pany 

just been registered with a capital of £5,000 in £1 shares, to carry on the busi- 
ness of electricians, mechanical engineers, suppliers of electricity, &c., and to 
adopt an agrecinent between G. St. J. Wood, J. L. Hall and P. Smith. The 
subscribers (with one share each) are:—A. Smith, 19, Imperial Building, 
Exchange Street East, Liverpool, accountant; H. M. Mines, Ivy Cottage, 
Mount Pleasant Road, Liscard, cork merchant. Private company. The 
number of directors is not to be less than two or more than five; the first are 
G. St. J. Wood and J. L. Hall. Registered by Jordan & Sons, Ltd., 118-17, 
Chancery Lane, W.C. 
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Crystal Palace Kearney High-Speed Railway Syndicate, 
Ltd. (113,1960).— This company was registered on December 8th, with a capita 
of £30,000 in £1 shares, to deal with a railway, tramway, rolling stock, 
approaches, stations, surroundings, locomotives, cars, Carriages or other 
vehicles, and all accessories and appurtenances, wholly or partly ín accord- 
ance with the Kearney high-speed system or otherwise in the grounds of the 
Crystal Palace, and to adopt an agreeinent with E. W. C. pepe The sub- 
scribers (with one share each) are:—H. G. Trew, 9, 8t. Helen's Place, E.C., 
chartered secretary ; A. Taylor, 50, Sutton Road, Muswell, N., clerk; W. A. B. 
Andrew, 9, St. Helen's Place, E.C., registrar; F. Robertson, 9, Bt. Helen's 
Place, E.C., accountant ; 8. G. Head, 30, Claygate Road, West Ealing, clerk ; 
H. W. Healy, Glenside, 4, Glebe Road, Barnes, 8.W., electrical engineer; 
E. W. C. Kearney, 100, Victoria Street, Westminster, civil engineer. Mini- 
mum cash subscription, seven shares; the directors are to number not less 
than two or more than five; E. W. C. Kearney is the first; qualification, 100 
shares; remuneration, £100 each per annwn (chairman, £120). Registered 
office, 100, Victoria Street, S. W. 


Gas Maintenance Co., Ltd. (113,075).—This company was 


registered on December 6th, with a capital of £5,000 in £1 shares, to carry on 
in Nottingham and elsewhere the business of a gas and electric light main- 
tenance company, and to adopt an agreement with A. Docking. The sub- 
scribers (with one share each) are:—A. Docking, 134, George Street, 
Nottingham, gas engineer; T. Callan,27, Redcliffe Road, Nottingham, colliery 
agent; F. Stokes, 10, Premier Road, Nottingham, incorporated accountant ; 
F. H. Guy, Elmhurst, Lucknow Drive, Nottingham, engineer; F. Barnes, 
Merchiston, All Saints Street, Nottingham, lace manufacturer. Private com- 
pany. The number of directors is not to be more than five; the subscribers 
are toappoint the first; qualification, £100; F. Stokes is the first secretary. 
Registered by Jordan & Sons, Ltd., 116-17, Chancery Lane, W.C. 


Garnbica Quarry and Lighting Co., Ltd. (113,259).—This 
company was registered on December 16th, with & capital of £1,000 in £1 
shares (600 ordinary and 400 B), to carry on the business of winners and 
workers of and dealers in limestone, spar, marble, granite and other stone and 
minerals, ore, earths and mineral substances, electrical engineers, suppliers of 
light, heat, sound and power, &c. The subscribers (with one share each) are :— 
J. Fleming, 24, Miskin Street, Cardiff, coal inspector ; W. Phillips, Hazelwood, 
Radyr, Glam., coal inspector. Private company. The subsoribers are to 
appoint the first directors. Registered office, 57, James Street, Cardiff. 


Crossley Motors, Ltd. (113,202).—This company was registered 
on December 13th, with a capital of £140,000 in £1 shares, to take over the 
business of motor manufacturers carried on as a branch of their general 
business by Crossley Bros., Ltd., and all or any part of the share capital of 
Charles Jarrott & Letts, Ltd. The subscribers (with one share each) are :— 
W. B. Hindle, 8, Great Queen Street, W.C., merchant; Sir Wm. J. Crossley, 
Bt., Glenfield, Altrincham ; K. I. Crossley, Mobberley Hall, Knutsford, Ches., 
managing director of Crossley Bros., Ltd.; W. M. Letts, 45, Great Marlborough 
Street, W., governing director of Oharles Jarrott & Letts, Ltd. ; H. Penlock, 
Craigside, Mount Ararat Road, Richmond, secretary ; C. H. Lamb, 104, Esmond 
Road, Bedford Park, W., engineer; W. C. Hammond, 34, Huntingdon Road, 
East Finchley, N., cashier. Minimum cash subscription, seven shares. The 
number of directors is not to beless than three or more than five ; the first are 
Sir Wm. J. Crossley, Bt., K. I. Crossley and W. M. Letts (managing director); 
qualification of first directors, £1; of others, £500; remuneration (except 
managing director), £200 each per annum. Purchase consideration: £156,750 
(£15,000 cash, £74,200 shares and £70,000 debenture stock, taken at price of 
964 per cent). Registered office, Napier Street, Gorton, Manchester. 


Magnet Galvanising and Plating Co., Ltd. (113.210).—This 
company was registered on December 13th, with a capital of £30,000 in £1 
shares, to carry on the business of electrical engineers, electricians, engi- 
neers, contractors, electroinetallurgists, galvanisers, &c., and to adopt an 
agreement with S. O. Cowper-Coles, the Cowper-Coles Engineering Co., Ltd., 
and the Cowper-Coles Galvanising Syndicate, Ltd. The subscribers (with one 
share each) are:—E, Watson, 164, Henley Road, Ilford, secretary; C. J. 
Tonkin, The Hollies, Cleveland Road. South Woodford, clerk; H. V, May, 
The Lodge, Stockwell Orphanage, Clapham, S. W., clerk; A. S. Pearce, 25, 
Montpelier Place, Brompton Road, S. W., stenographer; E. A. Thomas, 47, 
Arngask Road, Catford, S. E., clerk ; A. E. Cadby, 128, Clapham Road, S. W., 
secretary; G. H. Davies, 26, Blomfield Court, Maida Vale, W. Minimum cash 
subscription, £100; the numbers of directors is not to be less than three or 
more than flve; the subscribers are to appoint the first; qualification, £200; 
remuneration, £50 each per annum and a percentage of the profits (total 
remuneration not to exceed £1,500 in any year). Registered office, 82, Victoria 
Street, S.W. 


La Regionale Electrique de L'Orne, Ltd. (113,227).— This 
company was registered on December l4th, with a capital of £24,000 in £1 
shares, to install and exploit works for distributing electric power in thedepart- 
ment of the Orne and neighbourhood, France,and elsewhere. 'The subscribers 
(with one share each) are:—E. Vango, 8, White Horse Lane, Stepney, E., 
gentleman; F. C. Sanders, 93, Hibbert Road, Leyton, clerk; H. Bowden, 
1, Broad Street Place, E. C., secretary; E. Hasler, 31, Prout Road, Clapton, 
N.E., gentleman; J. Fulton, 19, Common View, Letchworth, accountant; 
G. F. Aldridge, 24, Coleman Street, E.C., clerk; W. R. Sparshott, 22, Glad- 
stone Road, Wimbledon. Minimum cash subscription £7. The number of 
directors is not to be less than two or more than five; the first are C. Ricoreau 
and Couture Taillat (both permanent); remyneration, £40 each per annum 
(chairman £60). Registered office, 1, Broad Street, Finsbury Circus, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Traction Supplies Co., Ltd.—Particularsof £1,000 debentures, 
created November 15th, 1910, filed pursuant to Sec. 98 (8) of the Companies’ 
(Consolidation) Act, 1908, the amount of the present issue being £600. Property 
charged: The company's undertaking and property, present and future. No 
trustees. 


London Electric Treatment Institute, Ltd. (106.854).— 
Issue on December lst of £100 debentures, part of a series of which par- 
ticulars have already been filed. 


Nottinghamshire and Derbyshire Tramways Development 
Co., Ltd. (75,577).—Issue on December 1st of £125 debentures, part of a series 
of which particulars have already been filed. 


Ferabin Lamp and Electrical Accessories, Ltd. (106.073).— 
Debenture dated November 23rd, 1910, to secure £2, charged on the com- 
pany's undertaking and pop prenc and future, including uncalled 
capital. Holder: G. E. Cortleld, Balfour House, Finsbury Pavement, E. C. 


English Electrical Co., Ltd. (112,639).—Particulars of £3,500 
debentures, created November 19th, 1910, flled pursuant to Sec. 93 (3) of the 
Companies’ (Consolidation) Act, 1908, the whole amount being now issued. 
Property charged: The company’s property, present and future, including 
uncalled capital. No trustees. 


Cowans, Ltd. (57,378).—A memorandum of satisfaction to the 
extent of £300, on December 24th, of debentures dated May 4th, 1909, securing 
43,000, has been filed. (Notified December 1st, 1910.) 


Paignton Electric Light and Power Co., Ltd. (98,487).— 
Issue on November 29th of £1,600 debentures, part of a series of which parti- 
culars have already been filed. 


Provincial Tramways Co., Ltd. (6,415)—Return dated 
December 2nd, filed December 7th, 1910. Capital £275,440, in 10,000 pref. 
shares of £10 each and 175,440 ordinary shares of £1 each; 10,000 pref. and 
124,560 ordinary shares taken up; £162,700 paid; £61,860 considered as paid. 
Mortgages and charges : £175,000. ' 


Manaos Tramways and Light Co., Ltd. (101,081).—Return 
dated December 7th, filed December 8th, 1910. Capital £300,000 in £1 shares. 
All shares taken up; £100 paid ; £299,900 considered as paid. Mortgages and 
charges: £300,000. 


Tewkesbury Electric Light Co., Ltd. (97,848).— Particulars 
of £1,500 debentures, created November 96th, 1910, filed pursuant to Seo. 93 (3) 
of the Companies (Consolidation) Act, 1908, the whole amount being now 
issued. Property charged: The opena undertaking and property, present 
and future, including uncalled capital. No trustees. 


. Madras Electric Supply Corporation Ltd. (87,409).—Par- 
ticulars of £200,000 debentures, created July 20th, 1910, filed pursuant to 
Bec. 93 (8) of the Companies (Consolidation) Act, 1908, the amount of the 
present issue being £100,000. Property charged: The company's undertaking 
and property, present and future. No trustees. 


Railless Electric Traction Co., Ltd. (98,728)— Issue on 
December 7th of £750 debentures, part of a series of which particulars have 
already been filed. 


Marconi’s Wireless Telegraph Co., Ltd. (53,403).—A memo- 
randum of satisfaction in full on December Ist, 1910, of mortgage dated 
September 80th, 1908, securing £1,466 15s., has been filed. 


CITY NOTES. 


Costa Rica Electric Light and Traction Co., Ltd. 


THE directors report that for the year ended June 30th, 1910, the 
net earnings in Costa Rica, after charging all expenses incurred, 
amount to £14,530, as compared with £13,938 for the previous 
year. These figures do not represent the whole improvement in 
the company's trading profit, as the directors have deemed it 
advisable to write off various items in the shape of unpaid claims 
hitherto held in suspense. The volume of business exceeded that 
of the previous year by approximately £4,000. The renovation of 
cars has been continued and the cost charged to revenue account. 
The station plant was worked to its full capacity, so that no further 
expansion of business was possible, the increased revenue having 
been principally obtained from the Guadalupe tramway extension, 
which is practically a day load. It should be borne in mind that 
the earnings from this source are for 8} months only of the year 
under review, the service having commenced on October 12th, 1909. 
Work on the new power development at El Brasil has continued 
throughout the year, and is still in progress. The greater portion 
of the installation has been completed. The power house is erected 
and the generating plant (three turbo-alternators of 600 Kw. each) 
is in position. The pipe line (1,400 ft.) is nearly finished, and the 
aqueduct (1,000 ft.) almost ready. The tunnel (2,500 ft. in length 
and 10 ft.square) is pierced with the exception of 200 ft. The 
transmission line, with transformers, poles and fittings. has been 
delivered. The lining of the tunnel and the making of the weir 
are the only heavy items still remaining. The directors regret to 
say that owing to faults in the strata encountered in the tunnel, 
to the general softness of the rock, and to the difficulty in securing 
a safe abutment for the weir, these items will prove more costly 
than was anticipated. From inquiries received, the directors have 
reason to believe that a considerable business may be obtained for 
bulk supply when the work is completed. As far as can be foreseen 
this should be not later than July, 1911. Up to the end of June 
last £58,100 of the prior lien bonds have been issued for the tram- 
way extension and the Brasil development, and a further £16,900 
have since been taken up. The extra interest involved, and the 
writing off of the remainder of the Troyo suspense account referred 
to in the last report, explain the 8mall amount carried forward. 
The company has sustained a great loss by the death of its esteemed 
and capable manager, Mr. Gilbert Holt Green, who died at San 
José, on October 6th last. For more than six years Mr. Green 
devoted all his energies and great abilities to the company's 
service, and the board feel sure that the shareholders will join with 
them in a sincere expression of condolence with his widow. So 
far the directors have not been able to decide on a suitable successor, 
and the management has been vested temporarily in the local 
director, Mr. Hemmann. During the year the gold premium has 
averaged 110 per cent. as against 115 per cent. for the previous 
year. The general manager certifies that all buildings, machinery, 
plant and permanent way, have been kept in good working order. 
The insurable buildings, machinery, and rolling stock are adequately 
covered against risk from flre. 


Liverpool Electric Cable Co., Ltd.—At the general 


meeting held on 22nd inst., a final dividend of 15 per cent., making 
with the 5 per cent. interim dividend paid in June, a total of 20 per 
cent. for the year, was declared. 


Continental.—FnaxNcEÉ.—The report of the Compagnie 
d'Electricité de l'Ouest-Parisien (Ouest-Lumiére), of Paris, for the 
last financial year shows & net profit of £47,001. 

BELGIUM.—The balance-sheet of La Compagnie Internationale des 
Lampes Electriques |Zircone Wolfram, of Brussels, for the last 
financial year, shows a profit of £5,454. 
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Siemens & Halske. 


TRE directors of this Berlin company, in reporting on the year 
1909-10, state that the results were wholly satisfactory, the divi- 
dend being, as announced on December 9th, 12 per cent. on the 
ordinary share capital of £3,150,000, or the same rate as in 1908-9. 
The degree of employment in most manufacturing departments 
again increased, and the number of officials and workers was corres- 
pondingly augmented. A considerably greuter activity had also taken 
place in the new year in many branches of the company's varied 
interests, and thenecessity for largeextensions of plantand equipment 
presented itself, particularly in the branch for heavy currents both 
at home and abroad. As a consequence of the further increased 
liquidity, the company was in a position to meet all requirements 
of that kind. A reserved attitude commended itself in forming an 
opinion as to the further development of the electrical industry and 
its internal conditions, and for that reason special regard had been 
paid to careful valuation in the preparation of the accounts. The 
Wernerwerk, Blockwerk and Wienerwerk were satisfactorily em- 
ployed during the year, and yielded good results. Individual 
departments, which chiefly worked for Imperial and State autho- 
riti s, suffered, however, from the continual depression. It was to be 
regretted that the undertakings worked by the Empire and State 
were frequently compelled, owing the general financial situation, to 
postpone installations whose productivity was settled. With refer- 
ence to the recently opened branch of automatic telephone 
exchanges, the report stated that the first contracts had been carried 
out in the domain of the Bavarian, Austrian and Imperial Tele- 
graph Administrations, and the exchanges had been set in operation 
with complete success. As a result of further improvements 
in the Pupin system, underground telephone cables up 
to a length of 620 miles could now be carried out 
with good transmission of speech, and thus the possibility was 
afforded of developing interurban telephony independently of the 
frequent interruptions through the effects of the weather, and from 
the influences of electric railways and high-pressure installations. 
A gutta-percha submarine cable on the Pupin system had been laid 
across the Channel by the firm of Siemens Brothers & Co., and had 
given excellent results. The manufacture and sale of tantalum 
lamps by the glow lamp factory had substantially increased, but 
prices had to give way owing to the pressure of competition. 
During the year a new metallic wire lamp—the first having a fila- 
ment of drawn tungsten wire and representing the solution of an 
important problem that had long been sought for— was placed on 
the market, under the name of the Wotan lamp. The construction 
of elevated and underground railways in Berlin and neighbouring 
towns was making steady, although slow, progress. In Ham- 
burg the circle line of the elevated electric railway was being 
completed as rapidly as possible; and the branch line to 
Eimsbuttel had been put in hand. The working equipment of the 
Hamburg railways was being carried out for the account of an 
operating company yet to be formed. The working of the Schone- 
berg underground railway was in the hands of the company for one 
year from December Ist, 1910, for the account of the townof that 
name, and it would then be transferred to the Berlin Elevated and 
Underground Electric Railway Co. In conclusion, the report of 
the company, which has a loan capital of £1,308,000, mentions that 
a further favourable development took place in the case of the 


Siemens-Schuckert works ; that the Austrian Siemens-Schuckert. 


Co. was able to raise its rate of dividend from 5 per cent. in 1908 
to 6 per cent. in 1909, and the Russian Siemens & Halske Co. from 
4 to b per cent., whilst Siemens Brothers & Co. maintained the rate 
of 4 per cent. in the past two years. 


Siemens-Schuckert Werke. 


THE report of this company, whose financial results for 1909-10 
were recently published in this column, states that the 
electrical industry had for a number of years experienced a 
constantly increasing demand. The orders received by the com- 
pany during the year were again substantially greater than in the 
preceding 12 months, and the course of the early months in the new 
financial year also showed that the requirements were still growiug. 
The gratifying results for 1909-10, which were represented by a 
dividend of 10 per cent., were due to systematic and continued pro- 
gress in technical and organisation development and to increased 
manufacturing within the limita of a uniformly organised and 
connected mechanism. On the other hand, there could be 
no doubt that the relations between individual membera of the 
German electrical industry exhibited a growing irregularity and 
over-tension, and mutual competition was becoming still keener. 
There were few branches in which the development of prices pro- 
duced by competition did not often take place by leaps, incapable of 
any possibility of calculation The principal counterpoise to the 
effect of such injuries, in which all members of the trade were 
involved, had hitherto consisted in the constantly progressing 
development of requirements, which doubtless received an incentive 
trom the falling tendency of prices The problem was now placed 
before the electrical industry of being compelled to unite keen 
competition with a price arrangement upon a commercial and 
national economic basis and in this way to reach a sound 
business practice. It was to be desired that the solution in some 
measure night be found before the present rising curve of require- 
ments wus succeeded by a period of stagnation or temporary retro- 
gression, as it occurred in the course of every development. 
Nevertheless, the circumstances gave sutlicient occasion for caution 
und foresight, and the company had taken them as a pattern in 


the preparation of the balance-sheet for 1909-10. The transfer of 
the machine works from Charlottenburg to the Nonnendamm, the 
report proceeded to state, was now to be followed by the removal 
of the apparatus factory to the same site, whilst the cable works 
were to be located in a new building to be erected on land acquired 
from the town of Spandau on the banks of the Berlin-Stettin ship 
canal. The shops thereby released at Charlottenburg would be 
devoted to the requisite extension of the manufacture of special 
products which could be made in a locally separate works. 
The Nuremberg works would also experience an extension that 
was necessary for the important part of the local manufacture. The 
mining and iron and steel trades had again afforded abundant 
opportunity for work, although the former still suffered from the 
after-effects of the past unfavourable times. Large orders were 
received for electrically-operated winding engines for collieries, 
potash mines, and South African mines. The centralisation of 
works departments, with the object of cheapening the cost of pro- 
duction and the utilisation of existing sources of power, made 
further progress; and in all other branches of industry 
business showed ‘further development of a normal character. 
Extraordinary activity prevailed in the branch for over- 
land central stations of an agricultural character, this being a 
sphere in which the electrical industry stood in keen com- 
petition with other: industries, which not inconsiderably restricted 
the former. In the manufacture of high-pressure cables the 
report mentioned one in progress for a working pressure of 60,000 
volts for the Bitterfeld-Dessau State railway. The great competi- 
tion in turbine sets had so far depressed prices that often no profits 
were obtained. The tramway business was favourable during the 
year, and, in addition to new lines, orders for extensions and repeat 
orders were received on a large scale, whilst business in works and 
mining railways was very active. As to large main line railways 
in the past year, the contract for the Kiruna-Riksgränsen (Ofoten 
railway) line, which was 80 miles long, had been allocated by the 
Swedish Government to the combination formed by the company 
and the Swedish electrical industry. The deliveries effected in 
1909-10 by the works in and outside of Germany amounted to 66,227 
generators, motors and transformers of a total of 1,546,247 KW., 
as compared with 52,038 and 1,201,170 Kw. respectively in 1908-9. 
It may be added that the company's share capital reaches £ 1,500,000, 
and the loan capital £969,000. 


Elektrizitäts Gesellschaft vorm Schuckert. 


THE report of this Nuremberg company, which proposes, as 
recently reported, to pay a dividend of 7 per cent. on the ordinary 
share capitalof £2,500,000 in 1909-10, as compared with 6 per cent. 
in the previous year, refers first to the adoption of a scheme of 
taxation reform by the Bavarian Diet, and states that consideration 
would have to be given to the question of measures whereby the 
increased taxation, amounting in future to about one-fifth of the 
annual net profits, could be reduced. During the year the company 
followed up a number of. new transactions and participated in the 
erection of a'number of overland stations in numerous places at 
home and abroad, partly direct and partly in agreement with its 
subsidiary companies, which afforded valuable points of support. 
These stations would presumably only develop slowly, but they 
could not well be neglected in view of the future prospects 
in connection with favourable conditions of the concessions. 
In accordance with its position in the south of Germany, 
the company had devoted itself in particular to the question of 
overland stations in Bavaria. Nevertheless, the activity in this 
direction had not hitherto had everywhere the same success as in 
Central and North Germany, as, owing toa too high estimation 
of Bavarian water powers, there had been a disposition to over- 
estimate the productiveness of overland stations, and to seek to 
attach burdens to the establishment of the undertakings which 
the latter were unable to bear in comparatively thinly-populated 
districts of a rural character. The company had erected a 
central station for the supply of the town of Ansbach and 
neighbouring localities, which would shortly be set in opera- 
tion, and a group had been formed in conjunction with the towns of 
Nuremberg and Furth, and their associated banks, which intended 
to supply both towns and other districts of Franconia. The 
accounts show central stations under the management of the 
company of the value of £129,000, whilst investments are returned 
at £1,873,000, but these do not include the share of £2,212,500 
held in the Siemens-Schuckert Works. Apart from the ordinary 
share capital, the Nuremberg company has a loan debt which by 
drawings has been reduced by £70,000 in the past year to £ 1,225,000, 
whilst the mortgage debt remains at £63,000, as in 1908-9. 


Stock Exchange Notices.— Applications have been made 
to the Committee to appoint a special settling day in :— | 


New Superhenter Co., Ltd.—Further issue of 2,178 shares of 10s. each, fully 
paid (Nos. 80,877 to 83,051). 


And to allow the following securities to be quoted ín the Official 
List :— : 


Electric Light and Power Co. of Cochabamba— £900,000 6 per cent. Govern- 
2 guaranteed loan (bonds, Nos. 1 to 2,500 of £100; and Nos. 2,901 to 3,800 
of £20 each). i 

Northern Light, Power and Coal Co., Ltd.—2600,800 additional 5 per cent. 
first mortgage 20-year gold bonds (Nos. 2,235 to 9,865 of $1,000, 2,118 to 1,150 of 
$500 and 508 to 700 of $100 each). 


— — 
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Melbourne Electric Supply Co., Ltd. 


MR. J. BEVAN BRAITHWAITE, chairman, presided on 21st inst. 
at the offices, Finsbury Pavement House, London, E.C., over the 
eleventh annual meeting of the above company. 

The CHAIRMAN, in moving the adoption of the report (see 
ELECTRICAL REVIEW, page 997) and accounts, said they could 
congratulate themselves on the extremely satisfactory progress 
made during the past year, which was reflected in all branches 
of the undertaking. In the first place, the new customers con- 
nected were a record for the company, there having been 908 
new customers during the year. They had had an increase of 
25 per cent. in the units sold, which was extremely satisfactory 
in view of the fact that they had had to meet the full brunt of 
the reduction in current caused by the almost universal adoption 
of the metallic-filament lamp. It would not have been surprising 
if this had counter-balanced the current. consumed by the new 
customers, but as it had turned out, their, sales were 628,000 units 
in excess of the previous year, which was almost exactly 25 per 
cent. increase. Then they had extended their mains into 324 miles 
of additional streets, so that they now supplied 1324 miles of 
streets in Melbourne. They had had some very good additions to 
their power connections, which showed an increase equivalent to 
20,000 16-c.P. lamps, and their lighting connections an increase 
equivalent to 14,811 16-C.P. lamps. From these points of view, the 
record was a satisfactory one, showing new customers, 908, against 
370; units, 25 per cent. up; power connections, good; and, in 
spite of the metallic-filament lamp, an increase of revenue of 
£7,000. Of equal importance was the fact that they had obtained 
an Order in Council for the supply to Brighton and also for the 
supply to Camberwell and were negotiating for the transfer of 
the Hawthorn Order to them, and, by arrangement with the 
local authority, were now doing a small amount of lighting there. 
So, it would be seen, they had made a considerable addition to the 
area of supply, and these were areas which were likely to give a 
good return in the future. A further gratifying feature of the 
year was that they had commenced the supply of power for 
tramway purposes They had been supplying power to the 
Prahan Malvern Tramways for some few months, and so satisfac- 
tory had these tramways turned out to be, that the local authorities 
concerned were asking them to double their supply, and, as a 
matter of fact, plant was on order for that purpose and would be 
shipped very shortly, eo that, in the current year, they could 
look for an increasing revenue from that source. In Geelong 
they had moved more slowly, but, at the same time, progress 
was being made. Their connections had increased by about 124 per 
cent, and they were now engaged in the construction of tramways 
which should be ready for traffic in the course of the current 
financial year. The route would be about 14 miles, and the tram- 
ways would give a day-load to the station, which was always a 
good thing. He hoped that the fact of having electric tramways 
in Geelong would tend to wake up that somewhat sleepy place, and 
lead it to be more enterprising all round, in which case, no doubt, 
they would get an increased demand for current. Therefore, he 
thought things were more encouraging than they had been at any 
time since the beginning of the company. Turning to the accounts, 
they would not find the state of things he had described so clearly 
reflected therein. The capital expenditure in Melbourne during the 
year had been & 49.000, and that had been provided partly by the sale 
of some of their Adelaide shares, and partly in other ways. There 
was no actual change in the capital account, which stood at 
£274,170 preference and ordinary shares, and £252,083 debentures, 
On the other side, the expenditure was now at Melbourne 
£364,731, against £321,163 last year, and at Geelong £64,242, 
against £57,903. Turning to the profit and loss account, 
the profii on the Melbourne undertaking was £19,279, as 
compared with £20,573; which, at first sight, looked a little 
discouraging with an increase of 25 per cent. in the units 
sold. There were two things, however, which fully explained the 
decreased profit. In the first place, they had an unfortunate coal 


strike in the early part of the year, which cost them a consider- 


&ble amount, and secondly, they had re-engined one of their old 
generators at a cost of £2,000, and had  debited this 
against revenue, because they regarded it as a renewal in a certain 
sense. They might easily have put this £2,000 in some other form, 
and so shown rather more profit to the Melbourne undertaking, in 
spite of the coal strike; but he thought they would agree that the 
course adopted was a sound one. The result would be considerably 
increased economy during the coming financial year, because it was 
a set which took a great deal of the light load. The total result 
was that they had a balance of £13,674 to transfer on the 
Melbourne account, as against £13,469 last year. The reason they 
were able to carry a little more into the balance-sheet, notwith- 
standing that the profit was less, was because some items of legal 
expenses, guarantee on loans, and loss on the sale of Adelaide 
shares, which had to be dealt with in the previous year's accounts, 
did not recur last year. They proposed to transfer a further 
£5,000 to the depreciation and general reserve, which would bring 
that up to £17,000 ; to credit the profit on the Adelaide shares in 
reduction of the suspense account, and also to write down that 
account by another £1,966. This would leave the suspense account at 
£6,000, and following the policy of applying £3.000 a year to this 
account, it meant that in two years it would be wiped out, and the 
£3,000 would then be available for dividend or other purposes. 
If their recommendations were adopted it would leave 43.351 
to be carried forward to the new year. The progress which had 
been made during the first two months of the current year was 
phenomenally good, although he could not say that it was going to 
be maintained. Last year the number of new customers connected 
per month averaged 75, but this year they connected 228 new 


customers in September and 251 in October, or a total of 479 in two 
months. This increase, combined with the increased tramway load 
they expected, led them to hope that the financial result for the 
current year would show a considerable improvement. During the 
year they had had the advantage of having Mr. F. W. Clements, their 
engineer, over in this country, and they had discussed many matters. 
The company was much indebted to its staff, for without a loval 
and dependable staff it would be impossible to carry on a business 
of this sort 12,000 miles away. 

Mr. R. Percy SELLON, in seconding the motion, remarked that in 
the early years they had had to struggle with difficulties incidental 
to electrical enterprises all over the world, and in Australia they 
had had difficulties of their own to grapple with, He thought the 
time had now come when they could consider that they had 
emerged into a period of increasing prosperity. 

MR. NICHOLSON called attention to the fact that the diagram in 
the report showed a profit in Melbourne of £48,000, whereas the 
accounts only showed £44,000. T 

The CHAIRMAN explained that the diagram included the figures 
for wiring, &c., which were separated in the accounts. 

Another SHAREHOLDER pointed out that the diagram showed 
more profit than last year. 

The CHAIRMAN said that was quite correct. More profit was 
made, but the board in London debited the £2,000 for the new 
engines against the profit. 

The report was then adopted, and the retiring directors and 
auditors were re-elected ; and, on the motion of the CHAIRMAN, a 
hearty vote of thanks was passed to the staff. 


Previous to the-annual meeting extraordinary meetings of the 
preference and ordinary shareholders were held under the 
chairmanship of Mr. Braithwaite. At the preference shareholders’ 


meeting the following resolution was carried: 


(1) That the holders of the 6 per cent. cumulative preference stock of the 
company hereby consent to and agree to accept in full satisfaction of all 
arrears of cumulative dividend upon such preference stock, income bonds to 
be issued by the company at the rate of £1 for each £5 of stock held by them 
respectively; such income bonds to carry interest at the rate of 3 per cent. 
(non-cumulative), and to be payable both as regards principal and interest 
solely out of the profits of the company available for dividend after payment 
of dividend on the flrst preference shares and sinking fund on the debenture 
stock of the company, and to be amortised by the balance of a service fund“ 
of £1,800 (non-cumulative), remaining after payment of the above 3 per cent. 
interest on outstanding bonds. The said income bonds to be in such form and 
subject to such conditions as the directors may determine, and to be redeemed 
by purchnse, by tender, and or by drawings as may be determined by the 
directors from time to time. (2) That as from September Ist, 1910, the whole 
of the said 6 per cent. cumulative preference stock shall be and shall be 
deemed to have been non-cumulative. (3) That as from September Ist, 1910, 
the whole of the said preference stock and 4,834 ordinary shares of the com- 
pany already issued and fully paid be converted and consolidated into 
ordinary stock to be called consolidated ordinary stock.“ 


The resolution carried at the meeting of the ordinary share- 
holders expressed their concurrence in the above resolutions. 


New Gutta-Percha Co., Ltd., and Reduced.—A 


petition presented for confirming the reduction of the capital from 
£200,000 to £125,000 will be heard in London on January 14th. 


STOCKS AND SHARES. 


Wednesday Morning. 


WiTH markets still in semi-holiday mood, there is not much to be 
gained by going over the various electrical departments and noting 
the small changes which have occurred in each. More interesting 
is it to revert to the usual practice of stock-taking as regards 
quotations, and we accordingly present lists of representative stocks 
and shares, showing the net movements on the year. 

The past 12 months have been good ones for Stock Exchange 
business as a whole, but the excellence of the first half stands out 
in striking contrast to the quietude of the second. Electrical Rail- 
way stocks might complain that they have had no fair chance, 
because, except in Districts, the activity has been very backward. 
City and South London Ordinary is flat as a result of the year's 
work, and a short table illustrates what few changes there are 
apart from the two stocks mentioned. 


Stcck. Dec. 28, 1909. Dec. 28, 1910. Rise or fall. 

Central London Ord.  .. za «x 64 64 — 

37 Pref. ee ee ee 86 86 — 

ag Def. i E 46 45 — 1 
City & South London. a is 323 264 — 6 
Great Northern & City .. ee s d M 
Metropolitan E T T .. 40 - 893 — 
Metropolitan District .. s a 18 27 + 

LT 77 6 per cent. Deb. 144 144 — 


In coming to the shares of the London lighting companies, the 
lamentable upshot of the year is a large preponderance of falls, due 
to a variety of reasons amply discussed here from time to time. 
City of London shares are the only ones which have made any 
headway, but a rise of 15s. in Urban Preference deserves to be 
noticed. 

The next batch of dividends and reports will be watched with 
enger interest, with a view to obtaining some clue as to whether 
the metal-filament lamp has spent its force for evil, and can now 
be regarded as a profitable servant, We append the comparative 
tables :— , 


- 
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Ordinary shares. Dec. 28, 1900. Dec. 28,1910. Rise or fall. 


Brompton and Kensington .. P 7 7 — à 
Charing Cross and Strand P 4i — 1 
Chelsea EN V "rm ee 3i — 
City of London Mm See a 1 111 + 1 
County of London i is 1 i — : 
Kensington and Knightsbridge is 7 6 — 
London Electric . is 1 1, — 3 
Metropolitan ig " va $e 4 3i — 4 
Notting Hill 12 12 — 4 
Rt. James' and Pall Mall «x 8 T7: —] 
Smithfield . es . 1 1 i 
South London... - 2 2 213 — i 
Urban Pref. e ‘a mM m 1j 2 + 
Westminster se ex vé 955 7 —18 


One of the most interesting events of the year in the electricity 
supply world has been the increased activity of the Publicity Com- 
mittee. 

Taking a mixed group of manufacturing companies, the changes 
on the year display irregularity, but on balance are in favour of 
holders. The recovery in British Westinghouse 4 per cent. Deben- 
ture is one feature. Another is a good rise in Telegraph Construc- 
tions, and a third is the advance in Babcock & Wilcox, both due to 
good trade. A summary of the companies gives these quota- 


tions :— 


Stock or share. Dec. 28, 1909. Dec. 28, 1910. Rise or fall. 


Babcock & Wilcox . Z T i 48 53 + 18 
British Insulated .. js 614 7 + ya 
Britsh Westinghouse Prefe rence ahs 14 3 — | 

Do. do. 4percent. .. 50 €04 + 10: 
Callender's Ordinary .. ie " 102 93 — 1 
Castner-Kellner ..  .. .. i, 2 * 3 + 12 
Dick.Kerr  .. ra n 154 5 — å 
Edison & Swan * A" fully oe - li. 1 — 
General Electric Preference e "m 8 88 + d 
Henley's Ordinary . - "E -€ 124 12: + È 
India-Rubber - s 2d 153 a + 1 
Telegraph Construction es P5 T 34 + 4} 
Willans & Robinson és xà ak i — 

Do. Preference 1 1 — 1 


The Telegraph market has done well during 1910, and its sub- 
stantial yields from well-established concerns are continuing to 
attract much attention from the investor. As usual, there baa been 
a lot of speculation in Anglo "A," and the bulls have just lately 
had the details of a provisional agreement between the Anglo and 
the Western Union Companies to confirm their expectations. Con- 
sequently, Anglo "A" shows the biggest rise in the following 
representative catalogue of Telegraph stocks and shares :— 


Stock or share. Dec. 28, 1909. Dec. 28, 1910. Rise or fall. 


Amazon ; T i: 9g bi + 2} 
Anglo-American Deferred = Ls 22 29 + 7 
Cuba .. Se ws Sis xs 8 Hi + å 
Direct Spanish aa m s - 8 2 + 4 
Direct U. S. se T A ts M 15 4 25 
Eastern s ka es si a» 1363 +] 
Eastern Extension ei vx La 12 13 +1 
Great Northern ^ 2 30 811 + 13 
Globe Telegraph and Trust - 104 1 — 
Indo-European T T EA 52 64 42. 
Mackay Common .. i v A 94 93 — 1 
do. Pref. we i - af 79 77 — 2 
Marconi Ve vá sa T si " &3 + dd 
Western Ka ja ae 1 132 — 
West India and Panama T s dà 14 + jah 
do. First Pref. ue PN ES 9 94 + j 
do. Second Pref. ..  ..  .. BA 9 + d 


After these there follow, of course, the telephone issues, where 
movements are mostly in the right direction, although of no great 
amount, A gain of 44 points is not much for National Telephone 
Deferred, but throughout the year the bursts of activity in these 
securities have been extremely spasmodic. It is to be noticed, by 
the way. in the preceding list, that Marconi shares have had a fair 
rise, thanks largely to the advertisement which the eystem received 
through being the instrument that helped to hang Dr. Crippen. 
This is a table of telephone prices: 


Stock or share. Dec. 28, 1909. Dec 28,1910. Rise or fall. 


Ainerican BSetepsone and dui 145 147 + 2 
Chili .. , "13 Tk — 13 
Monte Video 9 8 24 p» H § + 
National Preferred | zs - id 107 106 — 
» Deferred. "d ps E 124 12 + 4A 
Oriental T si Sa 115 1 + wh 
United River Plate 8 - T 7 73 tod 


The sien in Latin-Canadian tramway, power and lighting 
companies' shares and bonds has proved one of the main features 
of the year. Out of the prices the rise in Mexican Light and 
Power Common shares stands as the principal movement, although 
Mexico Trams, with which company the power ccncern is practic- 
ally amalgamated, are lower by a very small fraction. The figures 
shall speak for themselves: 


Stock or share. Dec. 28, 1909. Dec. 28,1910. Rise or fall. 


British Columbia Electric Rly. Def. .. 149 148 + 5 

T - vs Pref. .. 1393 125 + 2 
British Electric Traction s T H 1 + 4 

75 ss $i Pret. za 213 Bf + 3 
Canadian General.. E T js 111 105 — 9 
Calcutta Trams. "E za 23 d 4: — 
Cape Trams a — "ea " 4 + xy 
London United Pref. v pa - 2 l& — 2 

" Deb. .. s ns. 61 69 + 74 

Mexico Trams ; Re i 12 123% — 
Mexican Light and Power is ne 69 89 +20 
Rio Trams . »* is s 2a 92 104 4 12 
no Paulo... acs ac EN 154 15i — 
Shawinigan W ater as e we 104 169 + 


The outlook for the ensuing year is not at all bad, and with a 
relaxation of money rates in the new year, all investment stocks 
should tend to improve, 


ELECTRIC TRAMWAY AND RAILWAY 


ö 


Fort- Receipts for Route 
Locality. night the of | Total to date. miles 
ended. fortnight. open. 
4 £ | £ E | Inc. 
Aberdeen .. | Dec. 21 2,496 |+ 190 99 41,968 + 708 .. Ja 
Ayt rt. „ 24 877 + 26 82 10,700 400, 8 
Batn -| 4 24 1,871 |+ 82 51 | 41,075 h 2,1400 |.. 
Belfast FS x „ 23, 9,904 '+ 779 33 , 106,51 | 9,954 | 37 
+Birkenhead : » 18| 1,090 + 68,87 41,986 |+ 1,086 | 13-68 .. 
Birmingham Carpe „ 17 | 14,728 |+ 91737 | 254,777 |+ 5,855 | 56°79) .. 
Blackburn .. „ 21 1.995 + 183 | 389 | 41,857 — 1,156 | 14°25; x 
Blackpool Corp. .. „ 22 742 ＋ 119 50,66 + 469 we 
Blackpool- Fleetw'd | ; 10 436 — 14 23 | 22948  689|.. |.. 
Bolton „ 25 4,907 f (95 89 91,716 | * 1,254 | 26 zu 
Bournemouth „ 21] 2,787 |* 163. d 69,858 f 5,834 '21°95) .. 
Bradford „ 17 | 9,683 [+ 657 | 38 191,282 + 7,918 548 
Brighton. 1 27 1,706 168 389 38,869 + 468 95 
Bristol „ 28 12,222 |+ 792 B is ; ae. dest 
Brit. Elec. Trac. Co. i 
Airdrie .. af „ 16 -4301+ 21,650 10,968 + 82 | 3°65! .. 
Barnsley .. „ 16 2 ＋ 23 50 8,626 + 218. 
Barrow .. „ 16 4494/4 41 50 13,181 |+ 1,652 5˙37 
Cavehill .. „ 16 110 | - 11 50 4496 — 215 |.. 
Devonport „ 16 837 „ 159/50 | 26897 j+ 3,115 88s 
Gateshead „ 16 9,054 38 £0 | 49,659 — 77 1125 
Gravesend „ 16 295 T7 12 50 10,857 — 189 65... 
Greenock.. » 16 923 — 32 50 80,385 — 199 | 725] .. 
Hartlepool sai » 16 382 — 40 50 12,211 + 478 | 6°72| .. 
Kidderminster .. „ 16 191 ＋7＋ 18 50 5, 00 f 164 1 .. se 
tLeamington » 16 279 8 | 50 8,23 |— 346 sa 
Merthyr .. . » 16 182 1 19 50 10,2296 — 121 2'9 | .. 
Metropolitan „ 16 14,49 72,931 50 | 374,718 | 63,677 | 22 Se 
Middleton è 16 | 569 |-- 41 50 15715 — 795 86 Z 
Mid.Joint Com'tee „ 16 11,818 | + 615 50 291,251 + 4,798 | .. 1 
Oldham—Ashton „ 16 1,071 ＋ 67 50 27,738 — 152 | 9°18] .. 
Peterborough » 16 217 ;- 23 50 5,807 i— — 64 OBL! ., 
Potteries .. „ lh | 4,0€6 le 295 | € 90,153 i— 95 | 29 
Rothesay .. » 16 82,t 9 50 10,072 (+ 177 12°75 | .. 
Southport s » 16 465 + 42 d 14,539 j + 356 | 8°19 
8. „ » 16 2,187 + 260 50 51,251 ＋ 5,445 | .. g 
Swansea .. . „ 2 1,9559 + 10 | 48 52,114 + 5,185 125 
Tynemouth „ 16 292 27 8 12477 5(02 5˙75 
Weston-s-Mare.. | „ 16 cO\+ 4 | 60 7,140 21 | 3 Cas 
t Worcester » 16 SLR |. 657 £0 14,164 (+ 316 | 3°95) .. 
Wrexham 16 185 ＋ 18 90 4,851 | — t6 | .. AN 
Yorks. Wool. Dist. » 16 1,912 ;,- 162 (0 49,4€9 |+ 3,429 17 828 
Miscellaneous „ 2 333 E 80 , 18 10227 j+ 198|.. sa 
Burnley a „ 24 | 2,659 |+ 921 T 1178 1 
Burton- on-Trent . „ 25 587 T Th; 88 10,08 |+ 313/664; .. 
Bury. „ 18 1.108 211 37? 44,199 , 529 2 
{Cardiff .. „ 17 2,195 4 157 ds , 85,008 1,42 
Carlisle à; i 25 . és oe | . val 
Chatham and Dist. „ 1 1.427 5 18 40,956 f 1,425 149 
Cork . ... Q,292, 950j- 55 51 24,820 |+ 1,896 |989] 
Croydon 8 i „ 91,548 7 89 60,944 + 8,272 1125 
Darlington .. scd 896 |-- 47 | 88 7,042 1+ 682 s 
Darwen š „ 23 4691+ 29 | 38 9,538 — 87 196 
Dover 5 „ 17 34 i+ 40 | 87 8,474 r B86 175 
Dublin ; „ 16 5,342 4 888|.. | 196,505 4 3,111 54.2 
Dundee ás . „ 212,319 / 107 1 $7,592 + 708 1 
East Ham „ 17 1,0000 “ 124 87$, 88,949 ^4 L,708 | 7.57 
Exeter i » 23 591 ＋ 26 38 12,448 — 11551.. 
Glasgow .. n 2 36,302 43,258 | .. | £99,242 721,562 9775 3 
fHastings .. 2: „ 15 (689 4 59 | vel ee E 
iHndderefeie - „ 9| 1,727 T 114 36 62,828 + 3,168 285: ., 
Hull .. |, 24 | 6,975 [+ 467 88 | 105,812 J 6,550 | 1455] ., 
Ilkeston vs „ 17 245 7 13 38 493 — 428 ae 
tIpswich m „ 17 398 i+ 68 87 16,168 f 193 | 10:5) .. 
Kilmarnock.. „ 24 295 |+ 99 32 4,992 7 219 125 
Lancashire United „ 21 2, 458 „ £55 51 66,209 — 104 39 
Leeds 5 å „ 17 138,750 ＋ E22, 87 | 268,752 + 8,614 57 
Leicester .. ed s es m i . 2 s - 
Leith . „ 17 591 |+ 20 302 138,916 , 95 8-7 
Liverpool oe „ 17 22,718 41.197 507 | 656,757 | + 18,828 116 5 
L. C. C. si „ 14 | €8,643 47,49 | .. 1,501,930 + 131.118 184-2) 8:95 
London United .. „ 24 11,689 r 913 .. | 318,759 + 12,668 vs " 
Lowestoft i ts es s we Ks 8 8 
Manchester „ 17 | 15,891 |- 1,286 87 576,6 0 4 17,467 188 1 
tNewcastle.. $ „ 17, 8,941 j+ 37 | 147,442 + 1,725 14°5| .. 
Newport " „ 17 1,842 |+ 127 38 25,479 |+ 916 1455 
Oldham . „ 18 1,801 4 808 | 88 70,633 |+ 628 23˙5 5 
Pontypridd .. t ae 18 - T i ss id - 
+Portsmouth . „ 17 1,95 4 278 | 87 | 78486 |— 1,321 | 16:25! .. 
Preston m" ee „ 21 1,412 |* 136 38 27,866 |— 147. 
Rotherham.. a ; ed és 8 T m a Di 
tSalford s is „ 19] 4,689 |+ 495 | S74 176,156 ff 4,596 |.. bes 
‘Sheffield . .. o. 18 6,68 74... 226,419 414,212 40 | .. 
{Southampton  .. „ 11 1,056 T 145 87 41,081 |+ 1,187 M 
Southend-on-Sea .. „ 21 820 i+ 105 | 38 23,294 / 2,099 | .. ae 
South Shields  .., „ 24 1,087 4 638 21685|— 110 1.. 
Swindon... s ss 21 808 |* .48 | .. 5.501 f 9191 .. | oe 
T neside oe ec IT] 21 679 as 04 25 10,633 — 71 oe ee 
alasey .. «s X Me ° — T UNE ee 
{Walthamstow  .. „ 17 642 ＋7 75 | 87 26,754 |4 1,998); 9 
West Ham .. s „ 15 5.081 |+ 481 | 87 92,009 |+ 4,818 18.255 
Wolverhampten .. „ 21 1,985 |* 181 | 88 87,581 |+ 8,802 |14*95| .. 
Cen. London Rly... „ 24 | 11,898 1+ 20 25 | 187,128 |+ 8.886 | 6°88! .. 
City & B. Lon. Rly. 95 | 73t8 |+ 480 | 25 80,735 |+ 1,094 | '96 | .. 
Dublin-Lucan Bn » 20 231 |+ 11 | 25 8,788 |+ 176| 9 |... 
1G. N. and City Riy. | „ 21| 1,5€8/+ 62/25 | 85,15 |+ 1,046 | 86 | .. 
1L'poolOverh'dRl]y.|| „ 18 1,380 f 1283 ue "E 6'8 | 4'8 
Llandudno-Col. Bay T - dx T ; as "up ee 
London Elec. Ry. pu „ 24 | 28,865 41,785 | 25. | 815,465 | + 5,290 |91:95| .. 
Mersey Railwa „ 2414 (90 ＋ 818 | 25 60,424 |+ 929 | 4'5 | .. 
M opo an ly, „ 25 | 88,069 71,19 .. | 429,695 4 18,821 | 246 
Met. District Ry, „ 24 23,043 14 1,998 | 25 | 268,746 |--17,907 | 94 Vs 
Anglo-Argentine .. „ 29 | 09,272 12,0188 T 55 gm oe 
fAuckland .. Dec. 16,171 |41,241 | .. 91,989 |+ 9,68 |98:8| 1 
Bombay (B. . T.) .. Nov. 25 6.009 4 58 47 129,412 |+ 9,572 | .. T 
Brisbane Nov. 18,530 2,560 | 44 200,420 4 20,48 T 
Brit. Columbia Rly. 2 75 ee oe ee ee ee ee ee 
Calcutta oe ec. 24 1,037 — & oe ee oe oe ee 
“ce e Electric T. Là. A Mus SN me bs č. vx A 
e W.A... Nov. 8,985 ; a 89,087 i 90:5! .. 
Mad ras .. | Dec. 15 1,435 + 30 Em 81, 121 + 58 | .. mE 
«Montevideo. s Nov. | 24,086 |4 2,196 | .. s ès ša ee 
g Lisbon oe e @e ee ee ¢e ee ee ee ee 
+Perth (W. A.) .. | Dec. 16 1,580 f 15 68,688 — 6,142 | 99 1 
* Compared with the corresponding period of 1909. t One week only, 
1 Includes horse, steam and other receipte. § One month, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done Rise +| Present 


Flock Closing Cl k end 
Present Dividends for the last Quotations Quotations week ended oe Yield 
Issue. NAME. Share. four years. Dec. 20th. Dec. 27th. i Fall — per cent 
LÀ 
` 1906. | 1907. | 1908. | 1909. Highest Lowest aS d. 
25,000 as ie 32 ph Co.'s shares, Nos. 1 to 95,000 10 Nil | Nil | Nil | Nil bj— 63 — a net ; . 
286,500 Det. Red. Iss. at 98 % ao = t all 1 paid Stock | 5 4$ 5 4$ 5 4$ 5 $ n = 10 10 99 983 115 H 8 : 
$ 255,196,000 3 elephone & 4% Lon de, 1 ec: tock .. $100 | 8 8 8 8 —147 = EL. ee 
$58,000,000 | { Do. Collat. Trust, 4 air: $100 4 4% 4% 4 | 965—917 95 — 97 - i — | 426 
558,460 | Anglo-American Telegraph Stock 33% | 84% £3 4s.) 88 69 — 71 70à— 7 70 +18 | 56 0 0 
dor "e Stock |6 36951693516 & 112 —114 114 —116 15 | 3; | 42 | 5 8 5 
BB | Des de toy Pale ong (Seek , e IER S | S ME IEEE 
47,725 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 5 5 5 5 102 —104 102 —104 102 : T : 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 8 8 7— "i d — at gel m 412 0 
9,449,176 | Commercial Cable, Sting. 500 year 4% Deb. Bk. Red. Stock 1 44 14 4 85 — 87 cz VENUE 
16,000 | Cuba Telegraph ss NT 10 b 6 6 0 15 — 17 . A 
iE ene g %% "EX f athe 
ect elegra 1 $$ 2 m. ve . 
6,000 Do. ds Cum. Pre. 5 10 % 10 9) 10 % 10 % WP 8 i 91 = . : E 5 
69 710 O = a * if 47 4 iT 151— 15 155— 1 152. 15g 5 1 7 
60, 7101] Direct United States Cable 20 4 43 43 101 105 f^ 417 5 
Direct W. India Cable, 43% Reg. Deb. 1 to 1000. R. 100 43% | 44% | 49% | 48 101 —103 IM 516 
4,000,000 | Eastern Telegraph, Ord. Stock Stock | 7 7 7 7 185 —138 i == 542 134 
2,000,000 Do. 83 Pret. Stock. . 100 33% | 83% | 84% | 84 ms Uh 349 10 
1,896,706 Do. 4% Mort. Deb. Stock Red. Btock | 4 4 4 4 gE 51 M e i: l A 
300,000 | Eastern Extension, Australasia, and China Tele. | 10 |7 1 1 7 121— 1 1 n 182 f^ 3% 3 
152,400 Do. 4 96 Deb. Stock.. Stock | 4 4 é 4% 100 —102 — z 
200,000; [ Hast. & 8. Afric. Tel., 4% Mt. Bub, Mauritius) 95 4 4% 4 4% 99—101} | 994—1014 3 18 10 
181,197 | Globe Telegraph and Trust .. . 149 |54% |53% 54% | 101— 102xd| 1 104 10 E 5 9 5 
181,127 Do. do. 6 % Pret. .. : PE 10 6 6 6 6% 1 132 xd : — 2 n 5 
50,000 Great Northern Telegraph, ol Copenhagen s> 10 20 20 18 18 314 81 — i P150 
17,000 | Indo-European Tele oD 9 data Ser. dx 95  |18 18 18 18 63 — 55 58 — 2 a E 
$41,890,400 | Mackay Companies s. we 8100 383% 1% 4% 4 92 — 94 xd 92 — 3 0 0 
$50,000,000 Do. o. 4% Cu Cum. Pref, . ES ws .. | $100 4 4 4 4 76 — 78 xd 76 — "8 . ; M 
894,190 | Marconi’s Wireless Telegraph ‘ 1 Nil | Nil | Nil | Nil — 1 = B 80 
72,680 | Monte Video Telephone Co., Ltd. Ord. 8 1 6 6 6 6 $ 1 =A E 
3,225000 National Telephon a 5% Prok . w |64 64 64|6 10 107 | 10) —107 | 1g 10% 7 | 512 3 
à atio elephone, ; as a b E ws 8 
8,725,000 Do. Do. Def. Stock * Vs v 100 5 6 6 6 127 —129 1274—1294 129 1283 — 3 f d A 
15,000 Do. do. 6 % Cum. 1st Pref. .. ee 10 6 6 6 6 103— 1 1 1 210.4 
15,000 Do. do. 6 % Cum. 2nd Pref. . 10 6 6 6 6 1 1 104— 10 110 0 
250, 000 Do. do. 5 Y Non-cum. 8rd P., 1 to 960, 000 5 5 5 5 5 a bx 5 89 4 
9,000,000 Do. do. 40 Deb. Stock Red. .. | Stock 33 84 84 83 —101 —101 sio 3 
1,983,593 Do. do. Deb. Stock Red.. 100 4 4 4 4 99 —101 99 —101 "EHE 
179,818 | Oriental Telep. and Ele. 1 to 171,504, _fally paid.. 1 7 8 8 8 13 — 1 1l&— 1 155 
60,000 Do. do. do. . Cum. Pr 1 6 6 6 6 % l, € 1. 1 a” là, 4 8 5 
195,955; Do. do. do. Red. Deb. Stock.. | 100 4% 44 14% 4% 884— 908 — Hh 185 
ee Racine & European Tel., 4 . uar. Debs., 1 to 1, 000 wo - H : : 5 E Bay 2 — 6 $100 
uter's ° oe oe ke 5 
145,955 | Telephone Co. of Egypt, 4% Deb. Rede. 100 43% 43% | 44% | 48 98 —100 98 —100 4 9 i 
8,042 | Submarine Cables Trus es i ..| Cert. 6 6 6 6 «| 182 —185 182 —135 5 
120,000 United River Plate Telephone. 6 8 8 8 8 4 + 7 71— a ita 713 edes 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 6 5 6 5 5 53— 5 4 — 575 2128 
80,008 | W. Coast of America, 1 to 30,000 & 53,001 to 53,008 2À 2» 24% 23 3% 14— 1, 98.— lj, . 3 10:8 
150,000 Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel. 100 4 4 4 4% —101 —101 i5 E 
207,980 | Western Telegraph, Ltd., 8 1 to 207,980 a 10 7 7 7 7 96 10 105 xd 101 ind 100} 3175 
800,000 Do. Deb. Stock Red. 100 4 4 4 4 1 3 i 135 2806 Ai 
88,321 | West India and Panama Te egraph . m ss 10 N Nil | Nil | Ni e kP 42 is $33 
84,563 Do. do 6% Cum. Ist ren. 10 If 6265 6 % s 6 — 1 H| 9 4 9 9 
4,669 Do. do. : Cum. 2nd Pref. : x 10 Nil |£2 15 95 143 2— — 9i 00d 
80,0001 Do. do. Debe., Nos. ! to 1.800 | 100 5 % 5 J 5 V 5 V 102 —104 102 —104 . 
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640,000 | { Angio-Argontine Trams, 6% Cum. Ist Pret 140) | g | | |.. 6 „% 4M— 6x | Ate sv. 100% | 99/15 | .. | 418 9 
500,000 Do. 5 % and Pret., 800,000 to 1,300,000 | 5 TTE NRI 45.— 413 8 — 39 " " . 5 9 1 
4,465,674 Do. 4% Deb. Stock ..| Stock | .. e | 4 4 92 — 92 — 983 92i ; d 
982,387 | Auckland E. Trams, 5 % 1st Mort Deb. Stock ..| 100 5 g 5 4 5 5 1034 —105 101 —101 125 us . 4 : 
890,000 | Babcock & Wilcox, 1 to 530,000 zs 1 ]230 20 20 2A 5g— 58— 15 525 ; " 4 1 0 
100, 000 Do. do. 6 % Cum. Pref., 1 to 100,000 vs 1 6 * 6 N 6 6 96 lj— 1 i lg, : ; H 2 
1,000,000 | British Aluminium 5 % Mort. Debs. Red. s 100 Es * $e A ; " ` d 
c Poon wera SERERE IFTE E MER. 13 
, O. e r toc es ee ee i ae ee . 
400,000 | Do. 5% Cum. Perp. Pref. Stock 100 5 * 5 % 59515 1103—118z 1103 —1133 Po. : 481 
233,000 Do. 4 EA Ist Mort" Deb., 1 to 6,250 .. 40 4.95 | 43 44% | 449% | 102 —101 103 —104 " 467 
212,600 Do. 4$ % Vancouver Power Debs., 1 to 2 £200 100 t% 4% 44% | 44% | 102 —105 102 —105 | . 4 NI 9 
183,301 | British Electric Traction 3 " 10 il il il i Am lå — là 2 NI 
161,437 Do. do. 6% Cum. Pref. .. et 10 6 3 | 1396 | Nil 813 318 75 / 70, ‘ pm 
1,473,653 Do. do. : V Perp. Deb. Stock .. | Stock | 5 5 5 4 5 % 89 — 93 89 — 93 90 vx 5 8 
28, 986 Do. do. 44 % 2n Deb. Stock Red. | 100 43 4) 4h 44% 74 — 79 74 — 79 — 5 
100,000 Pause ee and E 3 1 88 bs : 5 19 $ 0 ? y" a 81 a Ki pu su : i d 
100,000 0. um e x — i 
600,000 Do. do. % 1st Mort. Deb. Red.. 100 i 44% d d 101 —104 101 —104 T 4 2 T 
201,5791 | British Thomson- Houstch PEE 1st Mort. ee 100 4 44% | 44% | 48% 98 —101 98 —101 | 4 
1,816,853 | Do. do. cU Mort. Deb. Stock ' . 10 14%/4%/4%/4 59 — a, 59 — 62 691 
%% D Dinal y Oe CUT "| i Nil Nin Ni Ni n Sto 10 ud 14% te 1506 Nil 
0 % um. ref. , d 1 i h 0 es edo ee i 
140,976 | Brush Electrical Engineering, Ord., 1 to 105 731 2 Nil Nil Nil Nil i | 0 — è — ae vs m 
200,000 Do. do. Non-cum. 6 P ref. „ 2 Nil | Nil Nil Nil 0 — 0 — K 222 10 M i 
125,000 Do. do. 22 Perp. Deb. Stock |. | Stock ns 1% 44% 13% 97 — 42 | 81— 42 85 Re JU ee od 
125,000! Do. do. 96 Perp.2nd Deb. Stock.. Stock | 44% 4 15 49% 23 — 27 23 — 21 os i 1 ; : 
137,010 ; Calcutta Trams, 1 to 187,610 .. v 5 8 95,16 % | 44% | 44% 44— 5 44— 5 E . 1 " " 
850.000 Do. e . 100 ae. | 4300 na e 98 100 2 tor „ 
; st De oc oe °° i J Bais = eae aa 
85,000 Callender 8 cable 5 1 Ke. e 2 - A n % [I5 $ n & | Pc — E l in 82 98 : in i 
40,000 O. 0 5 um. Fre 4c op XC — Orga oe oe . 
800,000 Do. do. 44 % lst Mort. n Stock Red. Stock um 4d t% 44% 104 —1 xd 102 —101 Eee | -9 4 RS 1 
491,222 | Cape E. Trams., 1 to 491,222 . 1 il | Nil il | Nil 15— 42 i3— 13 10 Th M js 1 
450,000 | Castner-Kellner Alkali, i to 450,000 1 |8 % 12 % 123% 174% 3 — 8 — 3} 60/6 x ey 5 
210,153 Do. do. 44% Ist Mort. Deb. Stock 100 43 43 4 T 44% 105 —108 105 —108 eu T ee 2 4 
1,890,690 Central London Railway, Ord. Stock .. | Stock | 4 2 3 33% | 8 63 — 65 64 — 65 643 — 634 ae : ee 
554,655 Do. do. 4 96 Pref. Stock. .. | Stock | 4 4 496514 85 — 87 85 — 87 ss se d der d 4:30 
554,655 Do. do. Def. do. .. | Stock 4 2 24% | 2 41 — 16 41 — 46 1 és i 
1,480,000 | City and South London Railway — ..  .. . Stock | 9895 | 24% | 14% | 1 26 — 21 26 — 21 268 Æ | . 6 9 8 
,000 | aaa pion & Co., ' ao 20000 ES 23 8 5 5 il il i- 1 1— 1 Ve. A As is Nil 
iy 5 y — -— ee ee ee 51 8 
en 900 of £100, and 901 11,600 of 250 Red — ]| . 36 * * * | 8B — 8B 88 — 86 | 1 
* Unless otherwise stated, all shares are fully paid. . 1 From Manchester Share List. 
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Rise 4| Present 
Closing Closing Business done Tieid 
Stock idends for the uota otations week ended or 
one Nun. UR p four years. 1 5 Deo. 27th. | Dez. 27th, 1910. Fall — | per cent. 
e. are, 
1 SSS xt: Lowest 4 s. d. 
= P Me. 10 K 5 1 Í- T erar MES 
; 1 110 = — 1 s.l $a 
960,000 Dick, Kerr & Co., 1 to 960,000 . . 6 as 1d Ya À 4 9 1 
CINES Y ESSE BET IESUS HIT 
l 6 : E ee 
60,000 | Dublin United Trams. ( (1896), 6 V ref., 1 to 60,000 | 18 i 9, a Ni Nil 0 — 1 0 — ;: — i Nil 
99,961 | Edison & Swan Utd., A shs., £3 pd., 1 to 99, : de? 2% su | Nil lcg o1— d : E uu 
1 — De. a 5 4 % MID Ti — 8 ~ 865 0 
BE po 5 m= = i 
pco Do. 596 2nd Deb. Stock Prov. Certs. all pd. p. T: 5 & s Nh — & a— y a 3 p i 
119,100 | Electric Construction, 1 to 119,100 2 4 q q 7 K | M— ; os t 5/15: 
81,800 Do. do. 1% Cum. Pref., 1 to 81,900. . n. da 5 5 5 E: e i53 
ced Generel Electric Co. ( 6 Cum. bed n ea s 4 4 i ; 80 — 1 80 — A j Nil 
200, . Q. as ki N ] — | i 6 10 8 
78,000 | Gt. N. & City Rail. Pref. Ord. CAT 4%. 1 to 78,000 6 77 „ „ 14 su i a | oz ems 
80,009 | ^ Do. ^. ^ Batley 7 Mort. Debs. 100 | 5 7 15 & 5 in 112 — 10 112 13 . 2 1 & 
e 3e 15 Bie ET e | 54 
ax ee Deep o Eder c IM 3 4 15 if 100 | iof ie) ^ — 434 
150.000 Do. de ze Mort. Deb Stock BOE ae 1 % 10505 io 151— 1 154 — 163 S 6 Au 3 
60,000 | India-Rubber, Gutta- ne 77 MICI IET I sh int f e QN, 
87,500 |t Liverpool . lway, O a de 10 52,15 5 % | 5 % 7 cd— 7 '" „ Wi 
10, 000 Do. rar tally pa d .. 10 3 3 NI. 1 la— : ts Nl 
600,070 | London United rami: (1901) 1 to 50,007 a A i 3 3 Nil! i ii- 9 He à 
899,930 Do. do. So Cin rad oe oe M 15 5 83% | Nil 14— 1 . x: ix ocn 
195,000 Do. do. Cum. Pref., 1 to 180 i 44 4 4 67 — 71 67 — 6 a = 21 
1,649,980 Do. do. 4 % lat Mort. Deb. Stock. 100 1 & 1 891— 40} 993— 40 55 66 2: 431 
5,732,062 | Metropolitan Consolidated... . ..  .. .. |. 100 77 2 at 84 — 66 m= 274 27 96i ii Nil 
238 p Spr Lands ee ee es ee 100 Nil il il i 96 = d 3 105 | * X 8 H 8 
" ee ee ee ee : ut 4 — : i 
"991,887 Metropolitan Electric Trams., Beri. F os i Ni | Ni N77 t $ us. 2 58 8 
001000 Do. do. 5% Cum. Pref... 18 4 A : ma —101 : 93 —101 1 is +1 483 
865.600 Do do. 44 % Deb. Stock Red. | 100 | 43% | 4à t? 87 1224—14} | 1223—12; 124 1294 - | 416 s 
$10,828,200 | Mexico Trams Co., Common Btock .. Bai’ . = 8 % 5 K 9ià— 918 M» 91 . a 
$9,000,000 Do. Ist Mort. 50-year 5 % aià. s de 4 NT A— f e qb 
245,500 | Potteries Electric paronan nr. . 1 5 5 $ 5 % 5 % b - 3 8 as ee = 58£ 
0 bo 4 Bob. Sock... q 100 43% %% 3 | 40 a o 88 — 40 5 41 5 9 5 
7880 Telegraph Construct on and Maintenance, — 14 18 Y. ve MP 10 1014 —1083 » N + 8H 4 
140,000! Do. 4% Deb. Bds., 1 to 1, (600 Red., -1909| 309 15 S 5 .. | 101 —102 101 —103 101g pU ó $5 
1,000,000 vorersround Eie Electric Railway, 5% P Prior Lien .. ee 13 44% 95 — 91 95 -9 j ps 
2,800,000 D B : ee oe ee = xd ` AN 
900,000 Do. do. e Income Bonds m A : ü = is ais 
453.550 Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 TT f 1— dd - Jò 0 
66,6606 | Do. 6%C.P. 43.001 to 80,000 & 135,001 to 14 1066 ish i 4 55 — 65 55 — 65 : | : 
945495 | Do. 4 & Ist Mort. Deb. Stock s 10 4 | 
ELECTRICITY SUPPLY COMPANIES. 
s JJ) Wa Sae MOM ME QE 615 1 
10 : i 414 11 
ns Brompton & Kens. Ee Lt. Bup., ry 1 to be erg = p » q od 0 1004 . 918 5 
AC 4 =o E 519 § 
400,000 Central Electric Büppir 4 t Guar. Deb. Stock .. ir H : H H 4 4 . 417 4 
80,000 “nanag Cross me bois M SUPPI rni 5 4 4 4. 4i ‘ as 4 4 4 : à; BET 
80,000 . O. 0. 4 — e. . 2 $ 
80,000 Do. “ City Undertaking" 44 % Cum. Pri. 10 7 1 | t 95 — gr xd | 95°— 97 M EA $36 
415,786 Do. do. 4% Deb. Stock Ber . 5 4 ye 4 4i B— 9] 8i— 38 y 10011 
“9,486 | Chelsea Electricity Mur Ord. k Red.. | Stock 4% 43, 43% | 44 97 — 9) xd -9 ni = a 15 
70,596 | City of London Elec. S. Ligh ine, Ord * 10 6 6 6 6 1lj— 1 11j— 1 z i 4 8 
40,000 Do. 6 5 5 to 40, de Sod ls 5 5 5 190 —194 190 —194 P h g 10 
400,000 Do. 5 % Db. 8 "PM 100 | 49% | 43% | 4 4 1024 994—1024 - . Nil 
800,000 Do. 4495 md. Db. Str. x 0 4% | HO | 4 el 1 39 M— 2 E Ps EL 
50,000 | County of Durbam Electrical Power, Ora.. is : 5 5 5 x z 8 8 8 
0:000 Do. do: do. E b. | Stock 159515 T . | 670 
260,000 Do. e do. 6 1t De 10 isis 5 5 7 7 7 7 160 ; 591 
40,000 | County of London Electric Lighting, Ord. 1—40,000 i0 8 6 6 6 1 11 1 11 : 4 88 
66,000 Do. do. 6 Pre ^9 40,001— 60,000 k 43 4 104 —101$ 104 —1073 3 8 i 4 9 1 
40.000 Do: do: 4 ad. Dé Bock. lock | 4l 4 d 4 de —10) | 98 cm. ey Nil 
kA i j 1 | Nal | : 5 Nil 
80,000 D ca Eiecirio i gay Soria Shares.. : 84, ni Nil Nil iF 1 iF E * 8 16 11 
490.500 Do. 43 % 1st Mort. Deb. Stk. | 100 | 44% | 44% 5 a $ — 83 81 — 88 ik 6 1 10 
$8,150,000 Lo eb SUE %lstMtg.Gold Paas inr Bix, 5 | 54 53 ‘ 4 s- 4 i "E ET 
10,000 | Folkestone, id 5 b 48 8 
10,000 Do. 5% Cum. Pref., 1 to 10,000 100 x: i $ 4 4 99 —102 99 —102 as s 519 4 
90,000} Do. 44 % lst Deb. Stock ya 8 a Th | Ok Set eee T 
15,000 | Hove, 1 to 15,000 100 5 5 10. 4—105 1081 —1 ; 514 3 
$1,876,000 | Kaministiquia Power Co., 5 % Gold Bnds. . 10 €, ho % 8 8 7 ; 14 3 
21,000 | Kensington and Knightsbridge Electric Ord. ; 8 4 4 4 4 93 — 95 93 — 95 i " 3 
11. 000 London. ME xóm cams Limite nd 646 6 6 4 4 Sa "m Š 1 a 4 7-9 
,000 . i 83 — X — ee 4 
2250 do. Ist Mort. Deb. Stk. Red. RE 85 677 - $ : 8— 32 a 8 a 6 is l 
og er Metropolitan Eleciri € upply, A i Mee AE 43 4% 40 ' UR 055 l Á s 05 , | 1: 
. . nm = ee C : — us 8 5 
285,000 Do. 44 X, Ist Mort. Deben. Stock .. | Stock | 4 $ 5 ae af 82 — 85 83 — 86 : 71 - E : 
248,000 Mort. Deben. Stock Redem. | Stock E 5 5 & 5 & 873— 88 8713— BH] 883 . 485 
$4,000,000 | Mexican Electri Light Co. 15% et Mtg. Gold Bnds | 100 | 5% 525  § % | § Bii- wi T 0 i ' 186 
18,586,000 Do. Light and Power Co., Ltd., Common Oo "E mire 7 1044 —10€ 1044—1064 054 du „ 
$2,400,000 Do. do. 1% Cum. Pref. Btk. à a ae à : & : 92 — 93 92j— 93i i iu 
19,000,000 Do. do. 5X, 1st Mtg. Gold Bnds. i 435 Pe 4 43 97 — 92 97 — 99 i efo 1H sg 
250,000 | Midland Electric Corporation, 4» % lst Mort, Deb. 8 8 : 4 24% a ‘ 4 4 ; P d du 
491 pat iar unas -Tyne, 9 tol 87,500 . 5 5 & 5 5 / 5 . 4i— 4 44— . s 
187,500 5 % Pref., , 1 to 187,500 . a 91 — 99) 974— 993 . . P 5 
150.000 | { North Metropolitan. pagon (h Power Supply Co., | 100 " T . 5 ! 512 0 
9 vo MO ages (Red.), Nos. 1 to 1,800 10 "x | h 1% " 11j— 123 114— 124 | . 588 
10,862 Notting Hill E Seti. Lightin g ` 5 7 7 4 17 63 : 8158 
90,000 | Oxford, 1 to 96 and 407 to 20,310 5 2 Sig 3 9 225. 288 228 —938 | : 58 4 
10000 | River Plate Blety. Co. Ord. se e| Btock | 2 4 "PA 103—113 | 108 —118 A. 
100,000 5% Deb. Cum. Pref , . 100 5 % 5 F 5 5 1004—1 1004—1 690 
40,000 St. James’ nd rou Mall Electric Tirin Ord. .. 5 & 3 7 7 7 7 t ta se 
19,000 | Smithfield Markets Electric Supply, € Ord...  .. 4 3 4% 5 5 8 — 8 1» 
65,000 | South London Electric Supply, Or 100 AE 5 100 —108 100 —103 Nil 
180,100 Do. do. 5 x, lat Mort. Deb. l 24%, 25% 3j . ü l 6 16 " 
190,000 | South a Elec. Lt. ‘to Ta Pre . . 1 1 75,171 1% À 995 46— Igy . ; 410 11 
142,968 2: 4 ae = 0 0 
224020 Do. 44 9, 12 Deb. Stk. 100 a t 4 i% 1— 1 : 9 23 
80,000 Oren 3 Supply. ‘Ord. m $ vs 5 5 5 — 9i 2— 9) m 4 88 
60,000 "s 5 % Cum. Pref. 100 ü 4 t} 44% 81 — R3 80 — 83 5148 
915,000 n do. 44% lst Mort. Db. Stk. Red. A 5 — í Ic 4 4 74 | — à 613 4 
802,000 | Victoria Falls Power Co., Pref. Nos. 1 to 808,000 . 19 % 10 J 10 & 10 q- 7 1 7 R 1 1 10 
100,000 Westminster Electric Supply, Ord. en 5 4 ut i 4 2 8 — 
51,279 Do. do. 44 % Cum. Pret. (Re 6 it 
duced from 5% aínce Blat Deo., 1905) 


l 2 Stock 3 
* Unless otherwise stated, all shares are fully pald. + Quotations on Tiverpoo! | 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1910. 


THE returns of electrical exports during the month of November £223,955. The import items showing most. improvement are 
show a slight falling-off as compared with the previous month, the electrical goods, lamps, and telephonic and telegraphic material, 
figures being—Ootober £395,454, November £390,420. The latter but the machinery and cable sections show some falling-Off in value. 


total, however, contains a larger proportion of general business The re-exporte, at £23,760, are slightly higher than in October. 
(i.e. exclusive of telegraphic material) than any previous return Of the purchasing countries, Japan takes the lead, while Canada, 
published by us, and includes £186,000 worth of electrical New South Wales, India, &c., follow with satisfactory totals. 
machinery and some £87.000 worth of cables (exclusive of tele- The most prominent item in the import section is the £60,000 
graphic and telephonic cable). worth of lamps standing to Germany's credit Germany's total 


The importe for the month show a considerable increase over those import to this country.amounting to.£155,000 out of the total from 
of October, being nearly £18,000 ahead, with almost & record total of all sources of E223, 955. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


i, gs „„ {a les! . i, ol wg 222 2. 
9 885 323 Bd | $ 325 |Z E] $$ ES aca]. 
LEN. 99 2 8 ii 8. 2 ES 8 8.8 34 8 FE: PEF 2 
Country receiving exports and importing. 133 z 322 is $ 2 eg d $23 Bea E 2 E as Es A 8 
= he 22 et = 8 2 o9 Mg 2 ; 
3 8 FE 283 8*5 | $ 8 aie EAF E á Bd $52 
2 e 22 * 2 e — © fx] — 3 1 diy E 
i EE B 2 E a" § 
| £ £ £ £ | £ £ £ £ £ £ £ £ 
{ 7 
Russia, Sweden, Norway and Denmark. 894 500 193 293 | 387 | 3775 | ... 60 245 | 2,200 8.547 
Germany ... m x E Sox ad. 418 165 39 801 | 1,175 | 1,039 33 20 6 156 295 4,449 
Netherlands and Java | 276 | 927 108 81| 66 277 22 8 .. | 54] 9052 | 10.871 


France and French Indo-China and Africa .. | 1,789 853 | 329 | 21 2,968 113 50 51 341 783 7,298 


Portugal ... $us 89 j*s 165 590 


Spain and Canary Isles. 18 153 64 142 149 32,150 494 M i "^ bss 3,155 
Switzerland, Italy and Austria-Hungary... 77 40 79 95 oes 1,144 | ... 506 | ... 100 250 | 2,291 
Greece, Bulgaria, Roumania and Turkey 131 150 50 sink 1,186 | ... 68 Jes 108 55 1,748 
Channel Isles, Gibraltar and Malta ... wae 15 36 14 iss 5 2,438 € 885 ius 120 2,628 
U. S.A., Philippines and Cuba dus ysi 81; .. | 121 109 185 248 si 15 |1,744 16 | 4,052 6,571 
Canada and Newfoundland ... ss sia 170 | 3,026 574 1,402 2,512 | 2,193 11,920 | 1,700 55 | 1,159 | 20,584 | 35,325 
British Weet Indies and British Guiana ade 137 885 61 229 61 53 Bee ai Ske 71 se 612 
Mexico, Colombia, Venezuela and Panama ... 12 518 3 25 m 3,766 sa 9 858 51 oP 4,384 
Peru, Bolivia and Uruguay ... nm " 94 130 99 68 39 | 7,354 90 88 | ... T" 209 8,171 


Chile sd ase wee T eg vis 223 350 
Brazil . sis 892 $us M 2. | LI63 | 1,468 
Argentina age a - se . | 2,328 | 1,595 


23 | 148 66 | 1,801 | 287 59 | 16 109| 144] 2,726 
356 | 876 | 703 3,330 3,907 632 83 | 2,254 | 14,777 


| 
Belgium. 223 | 98 | 44 140 1,414. 21 232 32 575 3,417 | 6,875 
627 | 1,399 . 11,082 102 887 115 3,011 3,121 | 24,267. 


Egypfttit . 312 464 131] 153 .. | 2236 1,1333. 622 18 5,060 
British West Africa and Congo -— 27 283 5 46 4 471 ids 45 . | 140 | 4,634 5,655 
Cape of Good Hope sss Suis TT . .. | 1,009 | 2,699 285 306 51 | 2,719 15 220 3l 440 saa 7,775 
Natal  ... y Sala T ies aes . | 1,627 | 7,031 699 | 498 136 16,087 73 703 | oe 22 380 27,256 
Rhodesia, O.R.C. and Transvaal x . | 1,580 590 | 389 | 458 497 |11,670 2 67 22 136 79 | 15,490 
British East Africa, Mauritius and Ad 825 43 102 37 65 9 723 mm de ari a 121 16 1,116 


Chins and Siam... esse . . 1.247 596 | 446 | 593 | 2,000 | 2,811 | 192 98 | 176 | 88 76 | 8,318 
apan  ... ia 


. ss m bus .. | 1,244 27,190 116 | 346 186 | 10,238 | 2,108 Dis *. |2,373 | 1,998 | 45,799 
Madeira and Portuguese Africa ade PA 87 | 1,397 | 425 16 215 990 | 106 25E 9 — 3,270 
India eee . mur ***. | 2,484 7,802 2,463 | 1,020 408 11,571 4,074 1,130 29 45 | 1,059 | 32,035 
Ceylon ... 5 we 5 ses E 164 399 | 136 95 sid 197 | 116 89 12 M 1,208 
Straits Settlements and Fed. Malay States 354 | 1,348 | 42 66 30 | 1,048 43 116 | ... 53 88 3,188 
Hong Kong m i Ee Tae 412 409 87 | 426 224 | 1,246, ... 42. | we 5 aa 2,851 
West Australia. es 186 | 223 21| 373 45 | 1,856 | ... 544 | — 546 9| 3,803 
South Australia ... -— eee Pn Si 351 562 | 193 | 356 "- 3,686 19 Il ae 103 232 5,813 
Victoria... — .. 6. . ꝗ 1.465 7,107 57 516 75 8.7969 112 49238 271 | 18,686 
New South Wales see nee eee . . | 2,936 | 16,061 | 226 | 843 | 1,145 | 14,423 | 107 29 | 91 1,401 | 1,120 | 38,382 
Queensland Pss " e m T 623 21 93 94 45 | 7.265 | 219 64| .. | 1,186 61 9,674 
Tasmania... eg as 8 31, 147 1,174 | eo IBLF us ss v 2.141 


New Zealand and Fiji Islands... — ... — ...| 833 | 2,32 | 429 | 118, 933 1.798 433| 218 11| 13 397 7,615 


Total, £ 25,396 86.166 9,867 12,478 11,696 | 146,888, 15,630 8,636 2,428 13,961 56,974 390,420 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Norway, Sweden and Denmark T e. 535 e| ove | 6,030 — ! 1227 364 448 9 4,227 12,840 
Germany - eve ae ET .. 10,405 | 6,546 692 39,957 3.254 22,185 970 3,738 | 7,717 40,141 155,605 
Hollandse. ass ⁵ De ais ue] eo] Suet 7 oe 2,869 | 660. | 201 50 3,240 
Belgium ... ivi vss m nies “ive 511 955 34 31 281 1.130 103 501 5,095 8,644 
France... 195 281 387 2,228 110 109 . 1.013 3,056 1,579 9,028 
Switzerland aes — s> SN os 12 324 sos 350 1,109 oi. 45 202 153 2,255 
Italy hh s 102 2:1 $i wd Fo wee a cds TAN. 4,294 4,702 
Austria-Hungary s e ves aki sis 1,311 ... 865 160 49. 192 | 3,297 i 142 21.262 
United States ... ee es £o es, 6,843 | 15, 279 


e 


Total, £ '18,561 9,807 | 1,394 72,493 4,057 31,827 8,716 5,602 | 15,080 
Additional imports : Spain, carbons, £210. Canada, electrical machinery, £150. 


59 249 5,958 7,3322 63 37 377 6,019 
| 56,058 223.595 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


4,544 301 | 599 


Various countries, mainly as above ... se | 2,103 | 1,350 | — 11,204 | 23,760 


TT | 3,659 


TOTAL EXPORTS: £390,420. TOTAL RE-EXPORTS: £23,760. TOTAL IMPORTS: £223,955. 


, NoTE.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to "goods" otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. _ N i | : 
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PROCEEDINGS OF INSTITUTIONS. 


Submarine Cables for Long-Distance Telephone Circuits. 


By Masor W. A. J. O'Meara, C.M.G., M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, London, December 15th, 1910.) 


(Continued from page 1047.) 


WE have long been aware of the great importance the ratio s/K 
plays in the design of long-distance telephone circuits. In the case 


of gutta-percha cables, there is certainly no noticeable leakage arising 


from faulty insulation as in the case of aerial wires; still, the 
dielectric currents in such cases are appreciable, and practically 
represent an effective leakage. 

In dealing with the maintenance of "coil" loaded cables after 
they have been laid, the degree of importance to beattached to the 
uniform spacing of the coils has to be considered. In repairing 
cables, intermediate lengths have to be inserted at times, but, 
fortunately, if repairs of this character have to be effected in the 
" coil " loaded cable, no noticeable impairment in the quality of the 
speech will result if the coil spacing is disturbed to an extent not 
exceeding 5 per cent. on either side of the best location from the 
theoretical point of view. 
conditions impose a variation of not more than 50 per cent. of the 
spacing for a single coil, no appreciable impairment in the quality 
of the speech will result, provided the deficiency in loading is 
made up within the next ten loading sections. The frequency 
with which repairs have been carried out on the existing telephone 
cables, as shown in the chart, fig. 5, will convey some idea of the 
importance of this matter. 

Mr. W. Dieselhorst was entrusted by Messrs. Siemens Bros. with 
the actual operation of laying the cable, and Mr. F. Pollard, sub- 


marine superintendent, Dover, was detailed to watch the interests of 


the Post Office, 


The cable ship Faraday was employed for the purpose of laying 
the cable. As a precautionary measure, the ordinary paying-out 
drum bad been replaced by one of larger diameter. and fleeting- 
knives were also provided in order to prevent the cable from over- 
riding. The new drum was 8 ft. in diameter, and 30 in. wide, and 
three fleeting-knives were fitted side by side to this rather wide 
drum to prevent any undue pressure on the loading coils, which 
would be caused if two turns on the drum were fleeted by one knife 
only. It was further decided to pay the cable out without passing 
it under the dynamometer wheel, as is usually the case where deep- 
water cables are concerned. All bends were avoided by letting the 
lead from the tank go on to the upper part of the drum, and an 
open wood trough was fixed from the cable tank to the drum to 
support and protect the cable between these points. Since the 
upper part of the drum is nearly in line with the stern sheave, there 
was no extra bending of the cable over any intermediate supporting 
sheaves after it had left the drum. The stern sheave on board the 
Faraday, which has a diameter of 4 ft., can be swung out at will 
to any augle, and this was found to be exceedingly serviceable when 
turning the ship round at right angles near Abbot's Cliff, and 
again when the French coast was reached. 

The cable was paid into the "rada ys tank on May 2nd and 3rd, 
1910, and the ship left Woolwich on the 4th with the official repre- 
sentative of the Post Office on board. Operations were commenced 
at 5 a.m. on May 5th, 1910, by dropping a buoy, to which the shore 
end was attached, overboard about 4 mile from the South-Eastern 
Railway Co.'s retaining wall south of the tunnel works. For some 
distance the cable was laid parallel to the British coast, until a 
point was reached opposite the landing point, when the ship's bow 
was turned towards the French coast. 

Preparations had been made by the British Administration to 


assist the Faraday in keeping her course, and for this purpose 


buoys had been placed at intervals by H.M.T.S. Monarch, the posi- 
tions of which were recorded on a chart supplied to the contractors. 
The importance of these preliminary arrangements cannot be 
exaggerated. The English Channel is becoming very congested as 
regards cable routes, and in order to facilitate the maintenance of 
new telephone cables some alterations in the routes of old cables 
had been effected on the English coast, so as to avoid the laying of 
the new cable over old ones; these alterations are shown in the 
chart. fig. 5. This chart does not show the whole of the cross- 
channel cables at this point, there being nine cables in all. 

The day being fairly clear and the sea smooth, the Furuduy was 
easily able to follow the line of buoys, and the laying of the cable 
went off without a hitch, but a brisk wind sprang up late in the 
afternoon, and the Furaduy had a somewhat rough passage back. 
It was not possible for the /uraday to approach nearer than 
1} miles to the French landing-place, as the coast shelves out very 
gradually. Therefore, when the ship was about that distance from 
the coast the course was altered, and the remaining portion of cable 
paid overboard approximately parallel to the coast. 

The landing of the shore ends was undertaken by Mr. F. Pollard, 
Submarine Superintendent, on May 18th, 1910. H. M. T. S. Alert was 
employed for this purpose. and the work commenced at 5 a.m. The 
shore end on the English coast was first picked up, and the cable 
coiled into the ship's forward tank. The Alert then steamed in as 
close to the shore as her draught would allow and anchored. A 
raft was made, and the shore end paid out on to it. The raft was 
then towed ashore by means of a warp rope, the cable being paid 
out into the water, This work was completed at 11 a.m., and the 
Alert at once proceeded to the French coast, where the section of 


It has been found that when physical 


cable parallel to the coast was picked up. When the tide permitted 
the ship steamed in towards the French shore paying out the cable. 
A short length provided in excess of the actual length required to 
reach the shore was cut off, and the remainder of the cable was paid 
overboard at a distance of about 350 yards from the cable hut. 
When the tide receded this section of the cable was uncovered, and 
it was possible to carry the end to the cable hut. l 
Since the bow sheaves of the Alert are only 24 ft. in diameter, it 
was thought advisable to take special precautions in picking up, 
and taking the portions of the cable containing the loading coils 
on board, and again in paying them out, so as to ensure that the 
loading coils should not suffer any damage. For this reason loading- 
coil sections were not allowed to ride on the bow sheaves, but tackle 
was fixed to a derrick, and the coils were carefully lifted over the 
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Fic. 5.—CHART SHOWING CABLE REPAIRS, DIVERSIONS, &C. 


sheaves. However, in the case of the coils in the section of the 
cable in excess of that required for present needs, the opportunity 
was seized to ascertain whether the coils would be injured if 
allowed to pass over the Alert’s sheaves in the absence of the pre- 
cautions referred to. This portion of the cable, therefore, was 
hauled aboard in the usual manner, and a speech test was made on 
the four conductors of the cable (the ends being looped at the 
English end) to ascertain whether any damage had resulted. No 
injury was disclosed in the test; in fact, everything appeared in 
the best of order. 

The cable has been undet continuous observation since it was 
laid, and a large number of tests have been carried out. Particulars 
of some of them are given in an Appendix. It has, fortunately, 
been possible to obtain independent testimony on the question of 
the increase in the range, and in the improvement in the quality 
of speech transmitted by means of the loaded cable as compared 
with a similar cable unloaded. Speech tests were made in July last 
by Messrs. W. R. Cooper, W. Duddell, F.R.S., W. Judd and J. E. 
Kingsbury, and the results are interesting. The cable was looped 
at the French end (Cape Grisnez), and the English ends were con- 
nected to two telephone sets—one installed in the cable hut at 
Abbot's Cliff, and the other in the coastguard look-out shelter some 
100 ft. distant. Graduated artificial cables were provided so that 
the listener at the cable-hut could insert various values of the 
" standard " cable into the circuit, until his own limit of satisfac- 
tory audibility was reached. It was possible to insert the 
“standard " cable values equally at the two ends of the cable (i. ., 
so as to form a symmetrical circuit in relation to the submarine 
cable) or unequally, as desired. The results shown in the 
accompanying table were obtained. 

The mean gain by the use of the new cable is, therefore, 17 miles 
of "standard" cable for the standard of audibility accepted as 
commercial by the four observers named. When the cables were 
alone in circuit some of the observers noticed that in the case of 
the new cable there was a distinct improvement in the quality of 
the speech as compared with the old cable. 

The employment of unloaded 800-Ib. copper aerial conductors, 
such as are in use for the most important long-distance trunk 
circuits in this country, will render it possible for very satisfactory 
conversations to take place from call-boxes between centres in 
England and on the Continent when the added distances from the 
ends of the cable do not exceed 1,700 miles : that is to say, with 
landlines of this description well-maintained conversations between 
London and Astrakan on the Caspian Sea would be possible. In 
his inaugural address to the Institution," Sir John Gavey included 


o* Journal ot the Institution of Electrical Engineers, Vol. XXXVI 
page 28, 1905. DOR E ge 
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a table of equivalents of the various types of unloaded con- 
ductors. 


— — — 


| Old cable. | New cable. Gain 
Observer ts HS | Sich ae CM DEP ile 
listening. | Added length of Added length of standard enable 
| standard cable, cable, Miles 
W. R. Cooper... | 24 miles | 48 miles 21 
symmetrical | symmetrical 
| %% do. 16 
W. Duddell ... | 24 do. 4 50 . do. 26 
*55 miles at one end | 21 


W. Judd .. | 26 do. 
J. E. Kingsbury | 26 do. 


40 miles symmetrica] 14 
40 do. 14 


2222 ———— ———— A  —— —————P— (C INERHE 


* As breakdown limita of hearing. 


It may be assumed that in practice aerial conductors of the smaller 
gauges can be improved by loading two-fold, and the conductors in 
cables three-fold, so that it is not difficult to determine the centres 
between which the new Anglo-French telephone cable will provide 
communication, assuming that a particular type of conductor is 
employed to complete the circuit. - 

Although great improvement in speech transmission has resulted 
from this latest type of cable, yet the new Anglo-French cable 
cannot by any means be regarded as the last word on submarine 
telephone cables. Many problems remain to be solved, and they do 
not appear to be of a character likely to yield a ready answer to 


Fra, 6.—ARRANGEMENT OF APPARATUS USED IN CHANNEL 
CABLE TEST. 


those seeking their solution. Asin the past, the co-operation of the 
mathematician, physicist, engineer, and manufacturer are still 
needed, if an announcement is to be made in this theatre 20 years 
hence that the progress in the art of telephony has resulted in an 
increase of efficiency comparable with that which has been achieved 
during the past 20 years. . 

The practical engineer recognises fully how much he is indebted 
to the mathematical investigations of Messrs. Heaviside, Pupin, 
Perry, Kennelly, and others, in respect of the progress made in the 
past. There are to-day a number of earnest workers, both in this 
country and in foreign lands, who are sparing no efforts to render 

ssible the transmission of speech from any one point of the 
habitable globe to any other. In America, Mr. J. J. Carty, of the 
American Telegraph and Telephone Co., is engaged in solving the 
problem of putting the towns of the East Coast of the United States 
of America into communication with the towns on the West Coast 
of that great continent. 


1000 
Frequency 
Fra. 7. 


to establish satisfactory communication between New York and 
Denver (distance, 1,700 miles) during the autumn of this year. 
Experimental investigations are being carried out by, amongst 
others, M. Devaux-Charbonnel in France, Drs. Breisig and Ebeling 
in Germany, M. Bela Gati in Hungary, and here in our midst Mr. 
Gill and his able staff of assistants are vying with Mr. H. R. Kempe, 


the electrician, and the capable staff engaged on this work at the 
General Post Office. 


APPENDIX I.— es by Mr. L. B. Turner on the Loaded Channel 
Cable, to determine by Direct Measurement the Sent and 
Received Currents, 


The experiments were made in the Abbot's Cliff Cable Hut on 
October 14th, 1910. The high-frequency current used in the tests 
was supplied from the General Post Office, London, over a pair of 
telephone wires. 

The arrangement of the apparatus was as in fig. 6. 

To prevent appreciable reflection-effect at the far end of the cir- 
cuit it was found that rather more than 20-m. standard cable must 
be inserted. Actually 60-m. standard cable was used. 

The ammeters C1 and ca were Duddell thermo-instruments. Their 
heaters had resistances of roughly 170 and 4 ohms respectively. 

There was some difficulty in obtaining a uniform supply from the 


alternator, and consequently accurate measurements could not be 
made. 


and for 8 ( ; J, the length of loop under test, was 40 knots. 


Recently, at Paris, he stated that he hoped . 


| 

Frequency p.p.s. mihi. mifi- | CUM ‘al | gs "ria 
Readings. i Mean. | amperes. ' amperes: arca i 
17320 | — | 892 | 223 ' roo 1300 — 
— ' 642 , TRO 3°56 1270 | 1°33 
1.232 — 797 309 2˙57 0040 | — 
— | 898 338 2°65 ONTO 6 won 
1000 — | 6320 | 254 230 0870 TET 
762 -— 7183 ' 428 " 183 0:605 — 
Es TO2 © S391 180 0:590 060 


r | | 


The graph, fig. 7, is plotted between the mean values for frequency 
To compare these results with the value of B as indirectl 
obtained by speech tests, we proceed thus. "That single frequency 
which best representa the voice, so far as volume of sound is 
concerned, has been found to be about 800 p.p.s. From the graph, 

for this frequency, plus 8 l = 0°63; i.e., B = 00158. 
Assuming 800 p.p.s. to be the simple equivalent voice frequency, 


the value of B per second, as found by speech test comparisons with 


standard cable, is 00169. 


APPENDIX IIa.— Estimated Cost per Circuit af Different Types of 
Submarine Telephone Cables assuming Copper at £75 per ton 
and Gutta-Percha at £560 per ton. 


Estimated cost. Attenuation 

Per Per circuit constant (8) 

knot. per knot. per knot. 

Paper and gutta-percha (two-core) - 

5500 lb. copper, 572 lb. gutta- 

percha css e T wee £1,055 £ 1,055 0'01401 
Anglo-French loaded cable (four- 
core) 160 1b. copper, 300 lb. gutta- 

percha 907 ien s .. 5620 260 001660 
Composite core. Paper + india- 
rubber + gutta-percha (two-core) 
900 lb. copper, 280 lb. india- 

rubber, 1,400 lb. gutta-percha)... 1,145 1,145 0°03050- 
Air-space gutta-percha 5 
552 lb. copper, 552 lb. gutta- 

percha ski sei - e. 285 143 005170 
Danish loaded gutta-percha (four- 
core) 285 lb. copper, 180 Ib. gutta- 

percha con - fot " 385 193 0 02960 


The above cables do not necessarily represent the most economical 
utilisation of the materials of which they are constructed. Un- 
fortunately the prices of the two principal materials used in sub- 
marine cables are subject to extraordinary fluctuations, and this 
makes it difficult to adopt a standard design for a given attenuation 
constant. It will be observed that the costs of the cables have not 
been based on current prices of copper and gutta-percha. 


APPENDIX IIB.—GStatement showing Approximate Costs of Cables of 
Different Types, but of Equal Telephonie Efficiency (8 = 00296). 
Copper, £75 per ton. 


Gutta-percha, £560 per ton. 
Whole cable Per circuit 


per knot. per knot. 

Anglo-French loaded cable," four cores ... £284 £142 

Copper, 46 lb. per mile. 

Gutta-percha, 116 Ib. per mile. 
Danish loaded cable, four cores cas £380 £190 

Copper, 285 lb. per mile. 

Gutta-percha, 180 lb. per mile. 
Paper and gutta-percha, two cores (un- l 

loaded ; 818 4977 £977 


Copper, 390 lb. per mile. 
Gutta-percha, 530 lb. per mile. 
* In any future type of cable the amount of gutta-percha would be consider- 
ably less, and the amount of copper more. This would make the cost of the 
whole cable very much less. i 
APPENDIX III.—Some Foreign “ Continuously Loaded " 
Submarine Cables, 


The first " continuously" loaded cable, having the copper con- 
ductor wrapped with a layer of 0°008-in. iron wire on Krarup's 
plan, appears to have been that laid by the Danish Government, in 
November, 1902, between Elsinore and Helsingborg. Mechanical 
and electrical data of this cable are given in the table, p. 1084 
The dielectric was gutta-percha, and, except in respect of the iron 
wrapping, the cable did not differ materially from the ordinary 
type of submarine cable. This was followed, as will be seen from 
the table, by various paper-insulated cables having the conductors 
wrapped with a single layer of 0'012-in. iron wire. In the cable 
laid in July, 1904, each copper conductor consists of a central wire 
about 0'089 in. in diameter surrounded by three copper strips each 
0'094 in. wide and 0:020 in. thick. The sectional area of the copper 
is approximately 0:0124 sq. in., and the weight per knot 285 lb. 
The iron wrapping consists of three layers of 0°008-in. wire, and 
the insulator is gutta-percha having an external diameter of 
0'354 in. The four cores are laid up with an inner serving of 
tanned jute and an outer serving of tarred jute yarn to a diameter 
of 1°18 in., and sheathed with 15 galvanised iron wires of roughly 
trapezoidal section. The external covering appears to be the usual 
tarred yarn and compound. 

Of the paper-insulated lead-covered cables the Dano-German tele- 
phone cable laid between Fehmarn and Lolland in 1907 may be 
taken as representative. The copper conductor with its triple 
soft-iron wire wrapping is precisely similar to that used in the 
Seeland-Samso-Jutland cable described above. The insulator con- 
sists of paper cord laid on in an open spiral followed by a close 
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Table accompanying APPENDIX III. 


Mutual capacity 


Self-induction 


EO. DNE: 
$ g ja Resistance in | miorofarade per „Sondu 
as | 8 |£; g | otoonduotor. | Knot ofcon- | knot of conductor. 
8 E 93 Insulation $ : | B per 
S e. 4 thickness in s Poi 
8 Bo inches. "e Wra uod 
15 Without 
8 A É E 1 b. c. 2 G00. 59 | ^c wi u 
E 8 E wire. wire. 
ER ORA 1902| 2'85 4 00034] 7°88 ae No | 849 | 879 10394103030 | 4:92 | 1100 00310 
Fahmarn-Laaland 1903 1038 | 4 00135 11°82 CS } Yes 318 |°4:79° 030102660 | 4°65 | osso 0018 
Greetsiel 1 1903 1585 | 4 00054 11°82 { ag \ Yes 903 |1108 [013801243] 741 | r240 | O-0225 
Cuxhaven olang J| 1903 4050 2½ ) worse) 1182 | Solid paper ves z53 | $38 0170 (0 14% sp8 | osas [oors 
eee |. d T9121 | a 5 No | 398 | 418 0500 04460] 8:08 (0.900) | 00156 


The figures in brackets are, however, interpolated or approximately stated. 


wrapping of paper ribbon up to a diameter of 0'303 in. Four of 
the cores so formed are stranded together with the necessary 
worming and then covered with paper to a diameter of 0°787 in. 
The diagonal distance apart of the cores, centre to centre, is 
0113 in. The core, after being thoroughly dried, is next sheathed 
with two layers of lead alloyed with 3 per cent. of tin, each layer 
being 0˙055 in. thick. The lead sheath is seamless, watertight and 
continuous throughout the entire length of the core. Outside the 
lead sheath is a double layer of asphalted paper, and a Jayer of jute 
and compound. The armour consists of 13 galvanised iron wires or 
stripe of trapezoidal section } (0°315 + 0'252) X 0°157 aq. in., and 
over this is a double layer of jute and compound. 

To prevent the destruction of the cable by the puncture of the 
lead sheath at any point, solid plugs 1 metre long are inserted at 
every 150 metres. 


Resistance per knot of loop, 8'924 ohms a Continuous 
Capacity per knot of loop, 0°0872 microfarad ... current. 
Capacity per knot of loop, 00770 microfarad ... sooner d 


Inductance per knot of loop, 18:26 to 18°09 millihenries. 


In the case of well-constructed inductance coils, the effective 
resistance is 6 ohms for every 100 millihenries of inductance, i.e., 
p = 0'06 l, so that R= r + 006 J. Formula (2) is a general one, 
but when / is larger than R (in numerical value), which is usually 


the case, then— 
— a/b 
632 l 


r being the conductor resistance exclusive of the resistance of the 
inductance coils. (7 
A minimum value is given to B if 7 = 0'14 J, in which case 


B = 001183 Vk r, 


83 = 


and | 
l = 7˙14 r. 


These two equations ære all that is necessary for calculating the in- 
ductance which should be given to a cable to make it most efficient 
telephonically and also to determine the value of B under this 
condition. ] : 


APPENDIX IV.— Constants of the Anglo-French bil Loaded Telephone Cable Compared with the Constante of the same Cable without 
Loading and Continuously Loaded. Overall diameter of Copper 1062 mils. 


Cable core details. Constants per knot of loop at 750 p.p.s. Attenuation constant. 
Overall | Inductance Capacity . Leskance » T 
Loeding. Resis hms. in er nautical mile, 
Te . ä millihenries. microfarads. mhos. 
^ Mis | nc 750 p. p.s. uds Calculated. Observed. 
Three layers 7°88 mils iron . 
wire, 101°6 turns per in 4057 1442 | 1553- 22°00 0:134 2˙4 X 105 070241 — 
Unloaded ore one aie 390 14°42 1442 2°00 0:138 2'4 X 10-5 0'0766 — 
Coils of 100 m.h. every knot, 11 
D.C. resistance, 2°26 ohms, 
at 750 p. p. s., 6 ohms ess 890 "18'50 20°45 |- 10200 0:138 2:4 X 10^ 00166 . 0'01€6 


* Weight of gutta-percha same as in Cases 2 and 3. 


APPENDIX V.—Mr. H. R. Ren pes Method of Calculating the 
Attenuation of Loaded Circuits, c. 


The formula— 
B= V ily (B + pL) (9 + pK) + RS — p LK] 


is not a convenient one for general use, owing to the fact that the 
value of— 


^ (B? + p! L) (8* K) + BS 
is, in the majority of casea, so very nearly equal to the numerical 
value of p? LK that the equation cannot be correctly solved unless 
the terms are worked out to & very large number of places of, 
figures; also it is preferable to express L, K and s in millihenries 
(D, microfarads (4), and ohms (v) rather than in henries, farads 
and mhos ; also, for the cable manufacturer, it is more convenient 
to deal with a single than with a looped circuit. 
The formula in this case becomes— 


B= V A iis GI 514 t + 07000128 YR + (51) 


(1) 


The value of w for ordinary gutta-percha insulated cores may 
be taken to be 12,500 approximately, so that— 


Vk 5 
gp EE Ve + (51! —51- 9016 R 
+ 0000128 Y + (5 D? (2) 


R being the conductor resistance r, plus the “effective resistance“ 
p of the inductance coils; i. e., R =r + p. 


It may be remarked that the equation— 
| B = 001183 y kr 


indicates that a properly loaded cable, in relation to telephonic 
efficiency, does not follow a “kr” buta “./ kr” law, and it also 


follows that the efficiency is inversely proportional to the length, 


and not to the square of the length. 

The value of the leakance is an important factor, and could this 
be reduced tenfold, the value of 8 could be reduced about 40 per 
cent.; and, further, if it were possible to reduce the leakance 


practically to zero, i.e. to make the insulation practically infinite. 


then the value of B8 could be reduced 50 per cent., which is the 
minimum value which could be given to it without reducing the 
effective resistance of the coils below 6 ohms per 100 millihenries, a 
result which has so far proved not to be possible. 

In comparing the improvement which can be obtained by loading 
a cable, the fact that there is a normal inductance must be taken 
into consideration. This normal inductance is about 1 millihenty 
per knot approximately, but a number of successful experiments 
have been made to determine its exact value. 

The possible improvement from loading diminishes as the con- 
ductor resistance diminishes (since, as pointed out, for best condi- 
tions | = 7°14 r), thus, the possible improvement for a l-ohm 
conductor is but one-half that for a 5-ohm conductor. For long- 
distance speaking in this country, heavy overhead conductors are 
necessary not only from the point of view of resistance, but also 
in regard to the effect of low insulation resistance, which, owing to 
climatic conditions, it is impossible to avoid. Loading of such lines 
would, even if possible, be of comparatively little value. 

The cost, as regards the materials of the core (gutta-percha and 
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copper), of obtaining a low attenuation constant, increases as the 
inverse square of the constant, i.e., if we double the length of a 
cable we double the cost and double the attenuation constant, and 
to halve this doubled constant the size of the conductor and the 
thickness of the dielectric must be increased; the cost of this 
increase would be double that of the original cable, length for 
length. 

The ‘standard cable equivalent” is, of course, formed on a 
purely arbitrary basis and has no direct relation to the C.G.8. 
system, but, on the other hand, the attenuation constant B is based 


on the C.G.8. units. The actual value of 1 mile of standard cable 


in terms of B is taken as 0:103 (although there is some doubt now 
as to this being the correct value) As a practical unit, it is 
suggested that the centibeta might be adopted: thus, instead of 
saying that the limit of telephonic speech is 47 miles of standard 
cable, we might say that the limit is— 


17 x 01103 x 100 = 480 centibetas. 


Standard cable boxes might with advantage be adjusted to exact 
" centibeta" units, though there is at present some difficulty in 
doing this, owing to the uncertain element of leakance, at tele- 
phonic frequency, coming in. 

The word "dampance" might be used as meaning the trans- 


mission value of any particular line; thus we should say the 


" dampance " of the Channel cable 
= 34 centibetas. 


The use of such a word as dampance is in line with modern 
practice where we speak of resistance, leakance, reluctance, &o. ; 
loadance has been used by Jacob (of Siemens), and probably 
" insulatance " (for insulation resistance) will follow in due course. 
The word improvance,“ in connection with the improvement in 
efficiency of a cable by loading, is also a convenient one. Impro- 
vance by loading in the Channel cable = 32, 


(To be coneluded.) 


PUBLIC LIGHTING IN THE CITY OF 
LONDON. 


(Concluded from page 1013.) 


CENTRAL Licutina BY HiaH STANDARDs.—FARRINGDON 
STREET. 


This street, which extends from New. Bridge Street at 
Ludgate Circus to Farringdon Road at the junction with 
Charterhouse Street, may be classed amongst the City wide 


Fic. 1. 
DETAILS OF ARC LAMP CARRIER. 


Fia. 5. 


main thoroughfares having a double line of traffic, in this 
case chiefly from Blackfriars Bridge to the North of 
London. "EON 

To regulate and direct the traffic and contribute to the 
Safety of pedestrians crossing the roadway, central reste, 


— 


with the present-day fast traffic, constitute an essential 
feature. "EM 
The new flame arc lighting of this street has therefore 


been effected by lamps supported on high central standards 


placed on the roadway rests. recently provided by the Cor- 
poration of the City of London. These new standards 
(supplied by Messrs. Macfarlane) are of an artistic and 
massive design, in keeping with the general appearance of 
the street. The base above ground is approximately 2 ft. 
square x 59 ft. high, surmounted by a circular column 


tapering from 8 in. diameter at the enlarged make-up on 


the base to 5 in. diameter at the top. 

The footing consists of a rectangular root about 20 in. 
square, flanged at the bottom about 3 ft. below the base, 
the whole consisting of one casting, bolted down to H 


- girders secured in a concrete foundation. 


The arc lamps installed are of the latest and most power- 
ful 125-ampere Excello flame type, the lamps being fitted 
with inner dioptric deposit-free globes within very slightly 
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Fic. 6.—INCANDESCENT LAMP BRACKET. 


` 


opalescent spherical outers. The candle-power distribution 
around these lamps is of a nature most, suitable for street - 
lighting, the candle-power near the horizontal exceeding 
4,000 candles. The height of the lamps above the roadway 
being 25 ft. 6 in., and the distances apart about 180 ft., an 
excellent illumination is obtained. "P 

A novel feature of this example of post lighting is the 


central harp carrier, which was designed and manufactured 


in the workshops of the City of London Electric Lighting 
Co., Ltd. | 

Reference to figs. 4 and 5 shows the general appearance 
and construction of these carriers, and also their position 
when adjusted for lowering the lamps. B 

The top of the standards terminates in a spigot, 
over which is fitted. the bell fitting forming the base 
part of the outer, fixed, fork-shaped, webbed casting a, 
having at the top rectangular trunnion boxes B. The inner 
harp carrier C, consisting of steel tubes with boxes (E and F) 
and footing d attached, is thus free to rotate between the 
carrier arms —within the limits provided by the draw wire 
and catch chains H. At the apex of the harp is pivoted the 
bell weather hood D, within which is fitted the well-known 
London Electric Firm’s contact device and automatic locking 
gear. The lamp leads and winch wires are entirely con- 


fined within the forked casting and harp tubes, the whole 


thus providing a central carrier, which permits the lamp to 
be lowered for cleaning and trimming on the ground level, 
the arrangement being devoid of any unsightly or exposed 
projecting parts such as have hitherto been found necessary 
to effect the same purpose. 

The bases of the columns are provided with two doors giving 
ready access to the lamp isolating switch, automatic cut- 
outs and winch boxes, all of which are conveniently fitted in 
the ample space of the base. 
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Farringdon Street at its Northern end is crossed b 
Holborn Viaduct, the latter being supported on the kerb 
line by massive granite columns; these, with the limited 
headway above the road level, render effective arc lighting 
immediately below the Viaduct impossible. This area had, 
therefore, to be illuminated by metallic-filament lamps, and 


8 -wiTH OLBAR OUTER OLOSE ANO A 
PEARO* PRISMATIO REFLECTOR 
AS iN OHEAPSIDEL 


Ac WITH ORCINARY LIGHT OPAL- 
- OUTER GLOBE 


DIAGRAM 1.—ORIFLAMME 124-ampPp. ARC LAMP. 


this has been very well effected by supporting from the 
Viaduct girders suitable lanterns and reflectors containing 
metallic-filament lamps—two 8-light fittings each containing 
200 c.P. being hung immediately over the centre of the 
roadway, and one single-light fitting of 100 c.P. over each 
side walk. 

Immediately below the centre of the Viaduct is a small 
traffic rest, on which has been erected a pilot standard 
having a double bracket (see fig. 1) supporting two 
pendant lanterns each containing a 50-c.P. metal-filament 
lamp. 

Similar standards have been erected on the small rest 
between Fleet Lane and Seacoal Lane, and also at the 
Charterhouse Street end of the lavatory entrance at the 
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DIAGRAM 2.— HORIZONTAL ILLUMINATION CURVE, CHEAPSIDE. 


north end of Farringdon Street, the candle-power of the 
lamps in the latter instance, however, being increased to 
200 candles. 

At the end of Snow Hill near its junction with Farringdon 
Street, and also at the rest at the south-east end of St. 
Bride’s Street, near Ludgate Circus, Oriflamme arc lamps 
on suitable bracket tops have been erected, attached to the 
old City posts which were originally fitted with hexagon 
lanterns containing 10-ampere open arcs. 

The effect of these changes has been to produce through- 
out the length of Farringdon Street a brilliant and well 
distributed illumination far exceeding both the intensity and 
equality of the light previously given by the old gas and 
clectric lamps, coupled with a very material reduction in the 
cost of lighting. This reduction has primarily resulted from 
the enormous increase in the effective candle-power of the 
new lamps installed compared with those formerly in use, 
thus allowing a material reduction in the number required, 
and also from the improved disposition and height of the 


lamps, which in many cases now illuminate a considerable 
distance up cross streets, thus extinguishing a number of old 
lamps therein. The changes effected may be summarised as 
follows :— 

New Lamps Erected.—Excello arcs, 7; Oriflamme arcs, 2; 
metallic-filament lamps, 8 ; total new lamps, 17. 

Old Lamps Displaced.—10-ampere open arcs, 12; L.P. 
gas burners, 19; H. p. gas burners, 3; total, 34. 

Farringdon Street (width, 100 ft.).—Length of street, 
1,567 ft. ; length of side streets and courts lighted, 595 ft. ; 
total length of thoroughfare lighted, 2,162 ft. 

Walking either from Fleet Street or New Bridge Street, 
where the most recent forms of H. P. gas lamps have been 
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DIAGRAM 3.—EXCELLO 12}-AMP. ARC LAMP. 


erected on side brackets and standards, one is immediately 
and forcibly struck with the vast superiority of the new 
electric central lighting in Farringdon Street, as regards 
both the degree of illumination and the general appearance 
of the lamps and standards, which are far more in keeping 
with the nature of an important thoroughfare than those in 
either of the former streets. 


THE BRACKET SYSTEM.—PATERNOSTER Row. 


~ This street is typical of the many narrow minor streets in 
the City having a roadway for a single line of traffic and a 
number of narrow courts and passages leading therefrom. 
As is well known, these streets are mostly lighted by upright 
L.P. incandescent gas burners enclosed within the old rectan- 
gular-framed lanterns, of which there are many hundreds in 
the side streets of the City. 

Eleven of these gas lamps which were recently lighting 
Paternoster Row have now been replaced by nine electric 
lamps of the metallic-filament type. These lamps, each of 
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DIAGRAM 4.—HORIZONTAL ILLUMINATION CURVE, 
FARRINGDON STREET, 


79 C.P., are enclosed in pear-shaped clear glass globes pro- 
vided with internal reflectors and external white enamelled 
shades (specially made for the City of London Electric 
Lighting Co. by Mr. Haydn Harrison), the combination 
giving an actual effective candle-power of 95 candles per 
lantern. 

The general appearance of one of these fittings and their 
bracket supports, with switch boxes attached, is shown in 
fig. 6. The height of the lamps is from 12 ft. 6 in. to 14 ft. 
above the footway, according to the height of shop facia 
boards and other controlling circumstances. his com- 
bination makes a simple and efficient means of solving the 
side-street lighting problem on economical lines. 
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The constancy and uniformity of candle-power, combined 
with the whiteness of the light, produce a pleasing appear- 
ance and a good even general illumination, perfectly free from 
shadows. | 

The increase ineffective candle-power, and improved disposi- 
tion of the lampe in the street, have enabled the Corporation to 
dispense with several lamps in side courts, the result being 
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DIAGRAM 5.—POLAR CURVES OF METALLIC-FILAMENT LAMPS. 


that 15 gas lamps have been extinguished on account of 
the nine new electric lamps installed. The marked improve- 
ment in the illumination and general appearance has thus 
been accompanied by a very material saving in the cost of 
lighting the street. 

The width of this street is about 20 ft., and its length 
776 ft., to which must be added about 220 -ft. for the side 
courts and passages directly illuminated by the new lamps, 
thus making a total of 96 ft. of thoroughfare lighted. 


LAMP 
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MORIZONTAL ILLUMINATION AT 
QROUNO LEVEL. CANDLE FEET 
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Diagram No. 3 shows the candle-power polar curve of 
the 124-ampere Excello lamps with dioptric inners, sup- 
ported on high central standards in Farringdon Street. 

Diagram No. 4 shows the resultant horizontal illumina- 
tion along the kerb line between the two lamps. It will be 
noted that this street is also excellently lighted with an 
average illumination of 67 candle-foot, the maximum being 
1:64 candle-feet and the minimum 17 candle-foot, 
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DIAGRAM 7.—POLAR CURVE OF 300-c.P. METALLIC-FILAMENT 
LAMP FITTING. 


Diagram No. 5 shows the candle-power polar curve of 
the metallic-filament units employed, the dotted lines « and c 
showing the candle-power of the 75 and 100-c.». lamps 
respectively, the tests being on the isolated lamps without 


' fittings or reflectors. 


The full lines b and d show the measured candle-power of 


the complete fitting containing these lamps, and clearly show 
the improvement due to proper arrangement of the reflectors, 


shades and globes used. | Ao 
Diagram No. 6 shows the horizontal illumination along 


HORIZONTAL DISTANCE FEET 


DIAGRAM 6.— HORIZONTAL ILLUMINATION CURVE, PATERNOSTER ROW. 


The old gas lamps have in the past no doubt done good 
service, but the metallic-filament lamps with their steady 
white light, uniformity and maintenance of candle-power, 
coupled with the entire absence of shadow, are such a decided 
advance upon the fluctuating greenish light of the old L.P. 
gas lamps, with the general inequality and erratic conditions 
of the gas mantles, and the many shadows cast by the old 
framed lanterns, that there can be no doubt as to the ultimaté 
displacement of the old by the more modern lighting unit. 

Having now given a general description of the new lamps 
and their method of installation in the streets, we may 
turn to a more technical consideration of the photometric 
qualities of the lamps and the effect of the various fittings, 
globes and reflectors, employed to improve their effective 
value for street lighting purposes. 

Diagram No 1, Curve B, shows the candle-power polar curve 
of the Oriflamme 12}-ampere lamp, as installed in Cheapside, 
with clear outer globe and Peard reflector. The dotted 
line A shows the candle-power curve of the same lamp when 
fittted with the ordinary semi-elliptical slightly opalescent 
globe usually supplied with these lamps. 

Diagram No. 2 shows the horizontal illumination along 
the kerb line between the Cheapside lamps, Curve a being 
that due to three lamps alight before midnight ; Curve B with 
the intermediate lamp extinguished after midnight. As 
will be noted from Curve 4, the maximum and minimum 
illuminations are 2°00 candle-feet and 0°72 candle-foot, the 
mean illumination before midnight being 1°23 candle-feet. 
These are remarkably high results as regards the intensity of 
illumination, coupled with a uniformity unprecedented in 
street lighting. : 


the centre of the roadway in Paternoster Row between two 
75-c.P. lamps contained in the lanterns previously illustrated 
and supported on brackets on opposite sides of the street. 

Diagram No. 7 shows the candle-power polar curve of the 
three-light centrally suspended high candle-power fitting in 
Watling Street containing three 100-C. P. metallic-filament 
lamps. 

Some idea of the great improvement effected in the street 
lighting by the installation of these fittings is given by the 
following summary, giving the effective candle-power of the 
new lamps and the nominal candle-power of the old lamps 
displaced and formerly lighting the streets comprised in the 
recent demonstration. The whole of the cost of this instal- 
lation has been borne by the City Co., with the object of 
actually proving the wonderful advances effected in electric 
lamps in recent years. . 


Length | Nominal | Effective 
of c. P. of C. p. of Increase. 
Street. streets old new 


lighted. | lamps A | Per 
Feet. displaced installed. Candles. cent. 


Cheapside and Watling 


Street area .. . 4,372 | 18,665 | 43,850 | 25,185 | 135 
Farringdon Street. | 2,162 | 28,290 | 33,075 4.785 16°9 
Paternoster Row... 996 715*| 810 95 | 133 

Totals ... 7,530 | 47,670 | 77,735 


30,065 | 63 
| 


* NoTE.—For the eleven 65-C.P. gas lamps actüally removed in 
Paternoster Row. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


TARIFF AMENDMENTS, 


NETHERLANDS.—With reference to the notice on p. 688 of the 
ELECTRICAL REVIEW, of October 21st, regarding a new Tariff in 
the Netherlands, the Board of Trade Journal states that the 
Board of Trade are informed that the proposals of the Nether- 
lands Government in this matter have not yet been laid before 
theStates-General They understand, however, from indications 
derived from the Press, that the Bill is expected to have both 
a protective and a revenue character. It will probably provide 
for the exemption from duty of food stuffs of general con- 
sumption, and of raw material and machinery for use in Dutch 
factories: for the heavier incidence of taxation on foreign 
luxuries. the graduation of duty according to the degree of 
manufacture of each article, and for some relief in respect of 
articles of a kind not produced in Holland. 


NEW PATENTS APPLIED FOR, 1910. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mezssas. W. P. Tsompson & Co., 
ostrica Patent Agents, 285, High Holborn, London, W.O., and at 
Liverpool and Bradford, to whom all inquiries should be dressed, 


28,803. ‘Improvements in electric arc lamps." M. J. RaiLINo and A. F. 
ANGoLb. December 12th. 
28,820. ‘Detachable jaws or clamps for carbons used on cinematograph 


band-fed arc laps and the like.“ M. J. Mason. December 12th. 

98,831. Composition for the use of electric insulating and other commercial 
purposes." H. P. Rasmussen. December 12th. (Complete.) 

98,510. “Improvements in and relating to multi-fuse cut-outs.” 
December 12th. (Complete.) f 

28,513. “Improvements in or relating to electrical sound transmitting 
apparatus.” F. Osborne and G. R. WHiTE. December 12th. 

28,51. ‘Improvements in electric clocks." H. CnEEsE. December 12th. 

2, I. Electric hour meter. J. Brsancon. (Date applied for under 
Sec. 91 of the Act, December 25th, 1909, being date of application in Germany.) 
December 12th. (Complete.) 

2, S. Arc, lamp electrodes," F. A. M. V. MicHorrE. (Date applied for 
under Bec. 91 of the Act, July 15th, 1910, being date of application in France.) 
Deceinber 12th. Complete.) 

28,039, „ Improvement in insulators for aerial electric conductors.” 
Siemens BROS. & Co., Lro. Siemens & Halske Akt-Ges., Germany.) December 
13th. (Comp:ete.) 

24,0440. "Improvements in electro-dynamical couplings." — SrkMEXS 
Bros. DyNAMo Works, Lrp. (Siemens Schuckertwerke, G.m.b.H., Germany.) 
December 13th. (Comp‘ecte.) 

24,973, Arrangement for varying the tuning of the receivers of electrical 
apparatus for operating or stopping a nuinber of machines and other devices 
from n distance." C. Wirth and C. Beck. (Application for Patent of 
Addition to No. 6,811 of 1909.) December 13th. (Complete.) 

28. 6. ‘Improvements in or relating to electric batteries.“ 
Decer ber 13th. 

95 % . “Improvements in or relating to vapour electric apparatus of the 
character known as mercury vapour lamps or the like." BRUSH ELECTRICAL 
ENGINEERING Co., LTD., and A. E. SaLissuRY. December 14th. 

98,994. "Improvements in electric current gauges or apparatus for 
ineasuring the strength of electric current.” W. Fnissy.. December Mth. 


R. ROMEU. 


R. RUSSELL. 


29.005. “Improvements in electric bell connections.“ W. DIXON. 
December Mth. 

29.052. Improvements in inagnetic separators.’ H. H. THOMPSON. 
Decci.ber Mth. 

29,114. “Improvements in means for holding or detaching electric wires on 


or from insulators.” A. WISEMAN, LTD., and J. W. Hargis. December Lith. 

29.119. Electromagnetic clutch gearing.” W. L. SrExck and A. W. 
Jones. December loth. 

29,120. “Improvements in the method of cooling the commutators and slip 
rings of dynamo-eleetric machines." BrtsH ELECTRICAL ENGINEERING Co., 
Lrp., and M. L. Kan N. December 15th. 

29,122. Improvements in fusible cut-outs for controlling electric circuits.” 
V. Hore. Deceinber loth. 

29,125. ''Dhuprovetauents in apparatus for controlling gas cocks and electric 
light switches.” B. SCHEIDEMANN, December l5th. (Complete.) 

29,161. “Improvements relating to commutators for electrical machines.“ 
VICKERS, SONS, X Maam, LTD., A. D. WILLIAMSON and H. F. Brows. December 
loth. 

29,168. 
Bros. Dynamo Works, LTD. 
(Application for Patent of Addition to No. 25,081, 1910.) 
(Complete.) 

29,182. “Improvements in or relating to telephone receivers." S. G. 8, 
Dicker. (Automatic Electric Co., United States.) (Date applied for under 
Rule Ut, January 18th, 1910. An invention comprised in Application No. 1,298, 
dated January Isth, 1910.) December loth. (Complete.) 

29,206. ‘Improvements in selective electric signalling." 
Deceinber 16th. 

29,2249. “Improvements in wireless telephony applicable also to wireless 
telegraphy.” H. G. MarrHk&ws, December 16th. 

29,201. “Improvements in apparatus for use in electro-plating.” 
Cowrkn-Conrs. December 16th. 

29,210. © Iuiprovermnents in ironclad oil-break electric switches.“ SrAGNOLETTI, 
Lrp., and V. P'. Joie. December 16th. 

29,271. “Improvements in mono-telephonic relays." BOCIETE DES TELE- 
GRAVHES Mi ri LEN. (Systeme E. Merrcapier). (Application for Patent of 
Addition to No, 6,928 OS, Date applied for under Sec. 91 of the Act, January 
26th, 1910, being date ot application in France.) December 16th. (Complete.) 

29,291, % IInprovements in and relating to electrically heated radiators for 
heating railway coaches and other places." A. CRavEN. December lth. 

20,002. “lmprovements in electric switching devices." H. S8. HATFIELD., 
December 16th. 

2A. linproveinents in and relating to electric alarm systems,” 
Lepre. December lorh. 


' Electric transmission of power by polyphase current:." SikMExNS 
(Siemens Schuckertwerke, G. in. b. H., Germany.) 
December lóbth. 


J. T. IRWIN. 


8. O. 


P. L. L. 


* 


a 


29,809. ‘Improvements in and relating to the control of electric motors.“ 
ALLGEMFINE ELEETRICITATS Grs. (Date applied for under Bec. 91 of the Act, 
December 16th, 1909, being date of application in Germany.) December 16th. 
(Complete.) 

29,814. ‘* Improvements in suspension apparatus for electric aro lamps and 
other purposes." H. SMITHSON and F. RAVERHILL SHARPE. December 16th. 

29,382. ''Improvements in sparking plugs for internal combustion engines.“ 
C. Bixxs, Lrp., and C. Bums. December 17th. 

29,888. “Improved means of fixing lamp shades or reflectors on incan- 
descent electric lampholders." R. W. TOWNLEY, December 17th. 

29,899. ‘Improvements in electric current regulating and controlling 
apparatus, such as electrio motor starting and controlling apparatus and the 
like.” J. A. HinsT and P. S. Broox. December 17th. 

29,841. '' New or improved electrical fuse." B. DaRBv. December 17th. 

. 29,978, ‘Improvements in and relating to electrical controlling mechan- 
ism." C. G. Lonay. (Application for Patent of Addition to No. 14,431 of 1908.) 
December 17th. (Complete.) 

29,398. Electrical means for detecting or giving notice of the approach or 


Passage of any ship or submarine vessel past any given point or points desired.“ 


Reiv. December 17th. 


— M — 


PUBLISHED SPECIFICATIONS. 


Copies of any of the 8 cations in the following list may be obtained 
of Messrs. W. P. OMPSON & Co. H unos olborn, W.O., and at 
Liverpool and Bradford; price, post free, 9d. (in stampa), 


1909. 


Exectric Furnaces. R. Helfenstein. 96,814. November 29th. 

WIRELESS TRANSMISSION AND RECEPTION or ELECTRIOAL ENERGY. 
27,4744. November 25th. 

ELEcTRIC ResisTances. Clarke, Chapman & Co. and R. C. Harris. 
November 30th. 

SysTEM FOR THE PRODUCTION AND SUPPLY oF ELECTRICITY AT GIVEN TENSIONS 
BY MEANS OF VARIABLE-SPEED Dynamos FOR RAILWAY CARRIAGES. A. A. 
Crawford. 27,604. November 26th. 


B. Dicke 
27,922 


Stained-Glass Lighting.— A stained-glass window, 
seen by the light of day against a clear, bright sky, is a beautiful 
object of art as was realised by our forefathers in the days of the 
great cathedral builders. The same window at night is as dead 
and dismal as the cold remains of some destructive conflagration. 

The electrical engineer is not likely to be troubled with the 
lighting of such church windows in situ, but cases will sometimes 
arise where it is desired to display stained glass—in shops, 
museums, or elsewhere—and such a one has recently been dealt 
with at the South Kensington Museum, to which Mr. Pierpont 
Morgan has lent, besides a large collection of other works of art, 
some valuable specimens of stained glass. This has been arranged 
in Gallery No. 21, which is on the ground floor in the immediate 
neighbourhood of the entrance to the Museum from the Exhibition 
Road. The leaded glass is fixed in frames (which present an any- 
thing but temporary appearance) which form projections round 
five of the windows in this gallery. These frames support the 
glass at a height of 4 ft. 6 in. from the floor, and extend upwards 
for another 9 or 10 ft. Including the plain glass, with which 
spaces round some of the specimens have been filled in, the area in 
each window is about 90 sq. ft. 

Asthose who have had experience in lighting illuminated signs 
or other devices will be aware, the principal trouble in such 
lighting is to avoid the bright filament of the lamp showing as a 
bright spot through the glass and producing an uneven patch of 
light. To avoid this very diffused lighting is necessary, either by 
indirect lighting or by breaking up the direct rays of light through 
ground glass or other medium. 

In the . instance the former method is adopted. and, as 
the frames stand some 2 ft. from the windows of the building. there 
is sufficient space to apply this very effectively. As it was necessary 
that the stained glass should be seen by daylight. no permanently 
fixed reflecting surface could be placed behind, as this would have 
obstructed the natural light. To avoid doing so large blinds of a 
shiny, white calico have been used, which can readily be drawn 
down at night and rolled up again in the morning. 

The light is supplied by 10-watt metallic-filament lamps in short 
angle-brackets. Two of the windows which contain particularly 
dense and deeply-coloured specimens have each 18 such lamps, the 
lighter windows having only 12 or 14 each. The brackets are 
mounted on teak battens, faced with Cralite, which are screwed to 
the uprights and cross-timbers of the frames, so spaced as to 
obtain a uniform illumination. The two sides of each batten are 
bevelled off from the back so as to provide asloping surface to which 
4-in. strips of Uralite are screwed. These Uralite sides not only 
assist in throwing the light towards the blind, but they also cut 
otf any direct rays which might strike the eyes of those examining 
the glass. 

The wiring from the two or three batteries in each frame is 
looped-in at a ceiling-rose near the top, from which there is a 
flexible connection to a wall-plug fitting on the run of conduit 
containing the circuit wires. 


The latter lead back toa six-way - 


switch-and-fuse distribution board, from which the lighting of each 


window is controlled. 


P 


As the result of this lighting, those of the general publie who " 


are only able to visit the museum on the three nights a week on 


which it remains open until 10 p.m., are now able to study and 
enjoy these beautiful old works; and, if the colours are not always. - 


exactly reproduced by the artificial light, they are quite sufficiently - 


so to justify fully the expense incurred both in the installation and 
maintenance of this extra lighting. 
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